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Authorization Application for  
Disruption of a Solid Waste Disposal Area 
 
 
 

 
Please complete this form in accordance with RCSA Section 22a-209-
7(u) in order to ensure the proper handling of your application. Print or 
type unless otherwise noted. 
 
Part I:  Applicant Information 

 
1. Applicant's Name and Contact Information: 

Name: SolarCity Corporation 

Mailing Address: 1 Chapin Road 

City/Town: Pine Brook State: NJ Zip Code:   07058 

Business Phone:   914-606-2252 ext.       Fax:       

Contact Person: Paul Platt Title: Commercial Operations Manager - E.Coast 

 Check if any co-applicants. If so, attach additional sheet(s) with the required information as supplied 
above. 

 
2. List the owner of the site where the solid waste disposal area is located. 

Owner: City of Norwich 

Site Name: Rodgers Road Landfill 

Mailing Address: 50 Clinton Avenue 

City/Town: Norwich State: CT Zip Code:   06360 

Business Phone:   860-823-3798 ext.       Fax:       

3. List the name and location of the permitted site/disposal facility retained to dispose of such waste. 

Name:       

Mailing Address:       

City/Town:       State:    Zip Code:         

Business Phone:         ext.       Fax:       

Contact Person:       Title:       

4. List any engineer(s) or other consultant(s) employed or retained to assist in preparing the application or to 
assist in the disposal of the waste.  Check here if additional sheets are necessary, and label and attach 
them to this sheet.  

Name: Boundaries LLC 

Mailing Address: PO Box 184 

City/Town: Griswold State: CT Zip Code:   06351 

Business Phone:   860-376-2006 ext. N/A Fax: 860-376-2006 

Contact Person: David McKay Title: Project Engineer 
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Authorization Application for  
Disruption of a Solid Waste Disposal Area 
 
 
 

 
Please complete this form in accordance with RCSA Section 22a-209-
7(u) in order to ensure the proper handling of your application. Print or 
type unless otherwise noted. 
 
Part I:  Applicant Information 

 
1. Applicant's Name and Contact Information: 

Name:   

Mailing Address:   

City/Town:   State:   Zip Code:     

Business Phone:     ext.       Fax:       

Contact Person:       Title:       

 Check if any co-applicants. If so, attach additional sheet(s) with the required information as supplied 
above. 

 
2. List the owner of the site where the solid waste disposal area is located. 

Owner:   

Site Name:   

Mailing Address:   

City/Town:   State:   Zip Code:     

Business Phone:     ext.       Fax:       

3. List the name and location of the permitted site/disposal facility retained to dispose of such waste. 

Name:       

Mailing Address:       

City/Town:       State:    Zip Code:         

Business Phone:         ext.       Fax:       

Contact Person:       Title:       

4. List any engineer(s) or other consultant(s) employed or retained to assist in preparing the application or to 
assist in the disposal of the waste.  Check here if additional sheets are necessary, and label and attach 
them to this sheet.  

Name: Weston & Sampson Engineers 

Mailing Address: 273 Dividend Road 

City/Town: Rocky Hill State: CT Zip Code:   06067 

Business Phone:   860-513-1473 ext. N/A Fax: 860-513-1483 

Contact Person: Duane Himes, PE Title: Associate 
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Part II:  Site Information 

 
1. Location of the solid waste disposal area: 

Street Address or Description of Location: Rodgers Road Landfill Rogers Road 

City/Town: Norwich  
 
Assesor's Map No.: 81 Block No.: 1 Lot No.: 3 
 
Latitude and Longitude of the approximate "center of the site" in degrees, minutes and seconds: 
 
Latitude: 41.539614 Longitude: -72.123279 
 
Method of determination (check one):  

 GPS  USGS Map  Other (specify): Google Maps 

 

2. Is the Solid Waste Disposal Area permitted?   Yes  No 

If permitted, Permit Number: 104-1-0 Year Issued: 1986 

 
3. Describe the solid waste disposal area:    Active  Inactive  Closed 

 

4. Ground water classification of the site: GA 
 
5. Acreage of site: 75 acre parcel - approx. 16 acres of former landfill 
 

 
Part III:  Activity Information

 
 

1. Type of waste (e.g., municipal solid waste, bulky waste, construction and demolition, etc.) to be removed 
or disrupted: 
No waste is anticipated to be encountered or removed 
 

2. Identify the quantity of waste (i.e., tons, cubic yards) to be removed or disrupted:  

No waste is anticipated to encountered or removed 
3. Provide a detailed description of the material to be removed or disrupted:  

A Materials Handeling plan is provided in the case waste is encountered 
4. Has a waste characterization been conducted?  Yes  No 

If yes, describe:       

5. Depending on the extent of the disruption, you may be required to also obtain DEP authorization under the 
General Permit for the Discharge of Stormwater and Dewatering Wastewaters from Construction 
Activities. Information and registration forms for this general permit are available at the DEP website at 
www.ct.gov/dep/permits&licenses or by calling 860-424-3018. 

Have you already obtained such authorization?  Yes  No 

If yes, list registration number:       
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1.0 INTRODUCTION 

1.1 Purpose 

 
This Authorization Application for Disruption of a Solid Waste Disposal Area (DEEP-WEED-
APP-700) is being submitted to the Connecticut Department of Energy and Environmental 
Protection (CT DEEP), Bureau of Materials Management and Compliance Assurance’s Waste 
Engineering and Enforcement Division (WEED) pursuant to Section 22a-209-97(u) of the 
Regulations of Connecticut State Agencies (RCSA). This permit application summarizes 
activities associated with the proposed installation of an approximately 1.49 megawatt (MW) 
solar photovoltaic array on two closed former landfills along Rogers Road, Norwich, 
Connecticut. Please note, the intent of this document is to provide a general sense of the design 
considerations and construction activities. The design (civil, electrical, structural, etc.) will 
continue to progress to a higher level of detail in order to provide the contractor a complete 
“construction set” of plans. If the design progress results in changes that impact the landfill 
containment system, which are significantly different from what is included in this permit 
application, a “construction set” will be submitted for review to the CT DEEP. 
 

1.2 Scope of Work 

 
The proposed development consists of an approximately 2.8 MW DC solar photovoltaic 
development on two distinct lots (four locations/mounting planes). One lot contains the former 
Norwich landfills and one lot contains two parcels that are vacant property.  The scope of work 
involves the installation of a total of 1.49 MW Photovoltaic (PV) solar arrays on the former Bulky 
Waste and MSW closed landfills identified on the site design plans as mounting plane No. 2 
(former Bulky Waste Landfill) and mounting plane No. 3 (former MSW landfill). The proposed 
development makes use of low impact development techniques in order to limit the impacts to 
stormwater flow patterns and utilize the existing stormwater management systems that were 
designed for the landfills   
 
The new construction includes solar panels mounted on posts or concrete ballasts, electrical 
equipment installed on concrete pads and improvements to the existing gravel access roadway 
for maintenance access to the landfill sites.  The landfill solar panels will be anchored on  plastic 
tubs filled with concrete set on top of the landfill cover.  
 
The footprint of the array located on the former Bulky Waste Landfill, will cover approximately 
2.5 acres and include: 
  

• Placement of approximately 265 concrete foundation ballasts; 
• Installation of approximately 2,500 PV modules; 
• Installation of one pad-mounted inverter station with transformer (1 transformer only); 
• Connection of the DC output from the PV modules to the inverter/transformer via 

above-ground conduit; 
• Connection of the inverter/transformer output to the required electrical protective 

devices and then to the utility owned existing three phase utility distribution circuit 
that abuts the landfill via above ground conduit; and 

• Construction of on-landfill access road. 
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The footprint of the array located on the former MSW Landfill, will cover approximately 2.6 acres 
and include: 
 

• Placement of approximately 280 concrete foundation ballasts; 
• Installation of approximately 2,320 PV modules; 
• Installation of one pad-mounted inverter station with transformer (1 transformer only); 
• Connection of the DC output from the PV modules to the inverter/transformer via 

above-ground conduit; 
• Connection of the inverter/transformer output to the required electrical protective 

devices and then to the utility owned existing three phase utility distribution circuit 
that abuts the landfill via above ground conduit; and 

• Construction of on-landfill access road. 
 

 

1.3 Site Lease Agreement 

 
In April of 2015, the City of Norwich entered into a Solar Power Site License with SolarCity 
Corporation to utilize approximately 7.95 acres of landfill property located on Rodgers road in 
Norwich Connecticut.  The site is the current location of the former Norwich bulky waste landfill 
and former Norwich Municipal Solid Waste (MSW) landfill.  A copy of the lease is included as 
Appendix A. 
 
 

1.4 Post Closure Use Request 

 

In accordance with Regulations of Connecticut State Agencies (RCSA) Section 22a-209-13(d) a 
request for post closure use is necessary for the development of a solar facility on the former 
Norwich landfills as described within Section 3 of this request for disruption authorization.  The 
City of Norwich has submitted a request for post closure use to the Solid Waste Permitting, 
Waste Engineering and Enforcement Division of the Bureau of Materials Management and 
Compliance Assurance at the Connecticut Department of Energy and Environmental Protection 
(CT DEEP). 

A copy of this request is presented in Appendix B. 
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2.0 BACKGROUND AND LANDFILL HISTORY 
 
The background and historical information presented in this Permit Application was obtained 
from the documents listed in Section 8.0. Weston & Sampson performed a review of historical 
documents regarding landfill details pertinent to this application. The documents were utilized to 
obtain information with respect to following: 
 
• Current site conditions 
• Site history 
• Environmental monitoring 
• Landfill closure details 
 

2.1 Site Location and Description 

 
The property is located at the Rogers Road Landfill north of the property at 82 Rogers Road, 
Norwich, Connecticut.  The property is 75 acres in total and is occupied by the former bulky 
waste landfill, the former municipal waste landfill, and the Norwich Transfer Station.  A portion of 
the property is currently utilized as the City of Norwich Transfer Station. 
 
Closure of the former bulky waste landfill approved by the CT Department of Environmental 
Protection in a letter dated was capped on May 3, 1999.  According to the closure report 
prepared by Fuss & O’Neill the capping of the former bulky waste landfill began on June of 1999 
and was completed in October of 1999.  Final as-built plans were completed in January of 2000 
and final CT DEP approval of the closure was noted in a CT DEP letter to the City in April 2000.  
Information obtained regarding the closure is included in Appendix C.  According to information 
contained in a Landfill Closure Report prepared by Fuss & O’Neill, Inc. prior to installation of the 
capping system, the top of the landfill was regraded to meet a minimum slope of 4 percent and 
then compacted. The thickness and composition of the bulky waste landfill material was not 
provided to us. The final capping system for the Bulky Waste Landfill consisted of the following 
layers from the landfill waste to the ground surface: 
 

 Minimum of 6-inches compacted sand gravel soil. The degree of compaction (if any) is 
not known; 

 Minimum of 18-inches of silty sand cover soil containing between 38 and 48 percent 
material passing the No. 200 sieve. The first lift was approximately 12-inches thick and 
the second lift was approximately 6-inch thick. Both lifts were compacted to a minimum 
of 90 percent of the materials maximum dry density as determined from ASTM D698 
(Standard Proctor); and 

 Minimum 24-inches of compost material containing a mixture of sewage sludge, sand, 
leaves, and wood chips. This material was placed in one lift. The degree of compaction 
(if any) is not known.  

 
The landfill surface is currently covered with high grass and weeds. The top of the landfill is 
accessed from a compacted gravel road located along the southwest side of the landfill. 
According to a topographic survey plan prepared by Boundaries, LLC, ground surface 
elevations on the landfill cap and within the proposed development area range between 
approximately El. 300 ft. and El. 310 ft. (NAVD83 datum). The ground surface is generally 
sloped at less than 5 percent; however, the south section of the development area is sloped at 
approximately 13 percent.   
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Based on CT DEEP listings, the former MSW landfill was first permitted in 1974 and closed in 
1991.  The CT DEP issued an authorization for closure in a June 25, 1996 letter and approved 
the completed closure in a September 4, 1997 letter to the Norwich Director of Public Works.  
The 12 acre landfill was capped with a combination of soil a soil cap on the side slopes of the 
landfill and a flexible membrane liner (FML) on the top portion of the landfill.  Construction plans 
prepared for the final closure of the MSW landfill were prepared by Fuss & O’Neill in April of 
1996 and included details of the soil and FML cap.  Generally two acres of the existing 
approximately 11.4 acre landfill were regraded, covered with a six-inch subbase layer; overlain, 
by a LLDPE textured geo-membrane liner; overlain by a geo-composite draining layer consisting 
of an HPDE drainage net heat bonded between two layers of geo-textile; overlain by 18 inches 
of cover soil having a permeability greater than 1 X 10-5 cm/sec and a six-inch vegetative 
support layer. The slopes along the southern and western slopes, (6.4 acres of the landfill) was 
regraded, covered with a six-inch subbase layer; overlain by 18 inches of final cover soil having 
a permeability of less than 1 X 10-6 cm/sec; and a six-inch vegetative layer. An existing soil cap 
covers the remaining approximately three acres along the northern and northeastern slopes of 
the landfill.  Information obtained regarding the closure is included in Appendix C.   
 
Site design plans included in Appendix D show the existing conditions and layouts of each of 
the landfills.  Refer to sheet 8 for the overall layout of the property and sheets 4 and 6 which 
illustrate existing conditions. 

2.2 Current Environmental Monitoring 

 
The City received approval of the landfill closure of the MSW landfill from the CT Department of 
Environmental Protection in September of 1997 and approval of closure of the bulky waste 
landfill in April of 2000. The closure approvals and acceptance of closure letters only reference 
that the city should continue to inspect the landfill on a regular basis and correct any problems 
(i.e., erosion of side slopes, maintenance of drainage swales, etc.) that may occur at the landfill. 
These inspections should be an integral part of the landfills thirty (30) year post-closure 
maintenance and monitoring program Implemented by the property owner, in accordance with 
RCSA Section 22a-209-13(h).  The City has indicated that no formal inspection program is 
currently ongoing other than at times when general maintenance (mowing) of the landfills occurs 
on a bi-annual basis. 
 
Groundwater and surface water are currently monitored on a yearly basis in accordance with 
Consent order SW-405 issued in July of 1998, a September 2001 Revised Water Quality 
Monitoring Program and subsequent 2013 modifications to the program approved by the CT 
DEEP.  The current monitoring program at the Rodgers Road Landfill consists of annual 
groundwater, surface water and domestic well sampling. Groundwater sampling is conducted in 
monitoring wells that circle the two landfills. 
 

 



Rogers Road Landfill         September 2015 
Solar Project 

 

 
www.westonandsampson.com  

3-1 

3.0 PROPOSED PHOTOVOLTAIC (PV) SYSTEM 
 
Upon receipt of the Disruption Permit and other required City permits (building, electrical, etc.), 
the Developer (SolarCity), through a lease arrangement with the City of Norwich, will construct 
an approximate 1.49 MW (DC) passive solar array on the former Rogers Road Landfills.  The 
1.49 MW array will use PV modules, mounted on racks, or assemblies, of approximately 
nineteen (19) modules each. Rows of assemblies, called sub-arrays, are connected to pad-
mounted inverter/transformers. The design calls one (1) 750 kW central inverter for each landfill.  
The modules are mounted on racks above the ground and are tilted at an angle of 
approximately 15 degrees to optimize the yearly electric output and minimize wind loading on 
the structures. Concrete foundation ballasts at grade will provide stability to each assembly.  
Details of the elements of the solar array are provided on the attached Design Drawings and are 
discussed in the following sections. 
 

3.1 Electrical Design 

 
PV modules will be connected in a series of strings. Groups of strings will be connected in 
series through combiner boxes. Combiner boxes will be connected to a pad-mounted inverter 
station. A dedicated centralized inverter will service the proposed array. The layout of the PV 
modules, racks and other electrical elements are shown on the design drawings in Appendix D. 
 
Inverters convert the DC output of the PV modules to AC power. The inverters will be located on 
concrete pads located on the landfill surface as shown on the plans. The concrete pads will not 
penetrate either of the Bulky Waste landfill’s low permeability soil layer or the MSW landfill’s 
geomembrane layer by staying six (6) inches above this barrier layer.  
 
The output from each of the  solar arrays will be connected to the electrical distribution grid via a 
single interconnection point. The solar arrays will be metered on the AC side of the 
transformer(s).  All electrical work will be designed per the most recent version of the 
Connecticut Electric Code (CEC), which includes and incorporates the requirements of the 
National Electric Code (NEC).  Prior to construction, an electrical permit will be obtained from 
the City building officials and the project will incorporate any additional electrical requirements 
stipulated by the building official.   
 

3.2 Solar Generation Equipment 

 
Energy produced by the solar array will be generated using fixed-tilt PV modules. The major 
plant equipment consists of PV modules, inverters, the support racks, and the interconnection 
switchgear.  Anticipated equipment sourcing is summarized below: 
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Manufacturers "cut sheets” on-the above components are provided in Appendix E.  The cut 
sheets are provided for informational purposes only and are representative of the equipment 
that is proposed.  Final equipment selection may vary based on availability and other factors at 
the time of construction.  If components do change, the Developer will seek DEEP approval 
accordingly. 
 

3.3 Mounting Equipment and Foundation 

 
Support racks will hold up to approximately Nineteen (18) PV modules per rack and house all 
the wiring between the modules. The developer anticipates installing approximately 600 
GameChange support rack assemblies for this project. The GameChange design involves 
simple concrete foundation ballasts as shown in the Design Drawings. Concrete ballasts will be 
placed two (2) per support rack. The ballasts will be placed on top of the existing vegetative 
support layer. GameChange racks have the option of connecting to adjacent racks, allowing for 
each row to be continuous up to a 9% slope. Racks deployed in areas that exceed a 9% slope 
will be “tabled” or deployed individually. In order to level and maximize the number of racks 
continuously connected, stone may be added below the ballast to elevate and/or level the racks.  
The centralized inverters will be located on concrete pads.  This design allows for assembly with 
minimal impact on the landfill.  
 
The foundation ballasts must be of adequate size and weight to prevent the assemblies from 
moving or tipping due to wind, ice and snow loads. These requirements are outlined in the 
Connecticut Building Code (Code).  The Developer’s structural engineer will perform 
geotechnical settlement and slope stability calculations based on the final equipment selection. 
 

3.4 Cable Conduits 

 
Cable conduits will be above grade, mounted on the rack assemblies where applicable, or 
mounted on block assemblies above grade to keep the cables off of the ground surface.  Once 
off the landfill cap, high voltage lines will be buried per NEC depth requirements.  Any buried 
conduit may require gas tight fittings at the off cap transition points, which will be determined 
during the final electrical design.  On-cap conduit may enter the concrete equipment pads from 
beneath the pad using stone to elevate the concrete pad. As an alternative, conduit may enter 
the side of the concrete equipment pad through poured in place conduits, terminated in “box 
outs.” The choice of conduit pad entry will be determined as part of the final electrical and 
structural design. 

Table 1: Major System Components 

Equipment Anticipated Provider 
Photovoltaic Module Canadian Solar 310W module 
Module Racking Gamechange Ballasted Array, 15 deg tilt 
Module Racking RBI Solar  
Inverter Solectria 500 kW & 750 kW inverters  
Transformer Cooper Power Systems750 kVa & 1000 kVa 
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3.5 Interconnection 

 
Surface mounted conduit containing Medium Voltage (MV) cable from the center of Plane No. 2 
will run parallel to the existing access road to an off-cap utility pole with riser.  From Plane No. 3, 
a surface mounted conduit will extend from a location south of the Array and run along the 
existing access road west of the array transition to a buried conduit at this point.  The two 
underground conduits will meet at an interconnection by the existing building. 

3.6 Array Area 

 
The PV array will be placed on the top of the landfill surface in areas with slopes of 15 percent 
or less. The sub-arrays will be oriented east-west along their long dimension. Because the 
landfill contours are not aligned with the east-west axis of the racks, the sub-arrays will be at a 
slight cross-slope angle. 

 

3.7 Landfill Gas Vents 

 
Two above grade passive gas vents situated within a four foot concrete riser and 5 subgrade 
gas collection wells are located within the proposed array area.  No array equipment will be 
located within a ten (10) foot radius around the above grade passive gas vents and no array 
equipment will be placed within a five (5) foot radius around the subgrade gas collection points.  
Additionally measures will be taken during construction to protect the passive vents from 
damage due to construction activities. 
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4.0 STORMWATER EVALUATION 
 
Boundaries prepared a Stormwater Management Report that has been prepared as part of 
the submittal to the Siting Council for a Certificate of Environmental Compatibility and Public 
Need (Declaratory Ruling).  The report assumed an analogous system, layout, and equipment 
as being proposed in this permit application. The report concluded that stormwater impacts 
from the proposed project are negligible when considering these differences over the size of 
these subareas.   
 
The total area of impervious surfaces (racking system, concrete pads/ ballasts, and 
gravel/crushed stone access paths) proposed within the PV development area amounts to 
9,901 SF in Mounting Plane No. 2 and 6,586 SF in Mounting Plane No. 3.  This impervious 
area accounts for 8.2% and 3.9% of the total area in Mounding Plane No. 2 and No. 3, 
respectively.  In certain subareas, the peak flow slightly increased under post-development 
conditions as a result of the installation of the gravel access roads and PV array ballasts.  
 
In Mounting Plane No. 2, the stormwater discharges to wooded areas and 
wetlands/watercourses.  The slight increase in runoff should not negatively impact down 
gradient areas. 
 
In Mounting Plane No. 3, stormwater is collected by riprap swales and is discharged to an 
existing detention basin.  The post development peak runoff rate ranges from 5.4 CFS to 7.3 
CFS during the 100-year storm event, and the existing stormwater management system has 
capacity for flows greater than 8.6 CFS, so the existing stormwater system should still be 
effective. 
 
A copy of the Stormwater Management Report is included in Appendix F. 
 
The Stormwater Management Report will be reviewed by the City as part of local Land Use 
Approval Process (e.g. Site Plan Review and/or Inland Wetland Permitting). As previously 
stated in Section 1.1, any design change that significantly different from this permit application 
will be submitted for review to the CT DEEP, including changes due stormwater management 
requirements set forth by the local permitting authority . 
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5.0 GEOTECHNICAL EVALUATION 
 
Weston & Sampson has prepared a Geotechnical Assessment Memorandum for both the 
former Bulky Waste and MSW landfills. Each of the memorandums outline key engineering 
concepts and calculations that should be considered when placing a ballasted PV system on a 
landfill. A site specific evaluation involving wind/snow loads and bearing pressure was also 
conducted by GameChange Racking (the racking manufacturer) on the landfill.  Weston & 
Sampson additionally evaluated current conditions, bearing pressures and stress, waste 
compression and sliding. This evaluation was based on the existing conditions and equipment 
selected to be used on-site. A copy of the Geotechnical Assessment Memorandums is included 
in Appendix G. 
 
As discussed in Section 3.3, in general, it is expected the ballasts will be placed on the existing 
grade, with material (stone or crushed stone) to level the ballasts (where necessary). Minimal 
excavation of the vegetative support layer may be required. In general the geotechnical 
assessment concluded that the relatively low additional stresses imposed by the ballasts and 
equipment pad are not expected to affect the ongoing waste compression and settlement.  
Additionally, geomembrane manufacturers typically recommend limiting the stress on the FML 
to less than 7 psi during and after construction. The evaluated stresses on the FML from the 
existing soil cover and the potential increase on the FML due to the ballasts and concrete 
equipment pads are also anticipated to be below the 7 psi threshold and are considered within 
acceptable ranges for the proposed construction on the MSW landfill. 
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6.0 CONSTRUCTION ACTIVITIES 
 

6.1 Site Preparation 

 
Limited clearing for placement of erosion control devices will occur prior to the final 
clearing/mowing for construction of the solar array. All vegetation from clearing activities will be 
removed and disposed of off-site.  
 

6.2 Erosion and Sediment Control Measures 

 
Erosion control measures, such as straw wattles, will be deployed along the limit of work. The 
intent of these measures is to reduce migration of material from the landfill off site to adjacent 
areas. Additional means and methods that will be implemented to prevent material migration 
include: 
 

 All excavations will be exposed for a short period of time; 
 All excavated soil will be stockpiled off the landfill with the appropriate erosion and 

sediment controls; and 
 Any rutting or exposed soil on the cap will be promptly filled, covered and/or stabilized. 

 
Straw wattles shall be held in place by weighted ballasts or stakes into the vegetative support 
layer penetrating no more than 3 inches below grade.  All stakes must be clearly marked to 
verify that maximum penetration depth of 3-inches, into the vegetative support layer has not 
been exceeded.  The marking on the stakes must be set up to include the 3-inch depth, plus the 
thickness of the wattle, and 1-inch above the wattle. 
 
The erosion of soil below the lower drip edge of the PV modules has been identified as a 
possible location for erosion of the landfill cap. The theory is that the falling water from the 
modules could damage the grass, cause soil to be exposed, and then eroded. Based on 
Weston & Sampson's and the project developer’s experience (over 100 MW installed and/or 
being permitted), erosion below the modules has not been seen at existing PV installations in 
the Northeast US. There are several factors that would limit the likelihood or severity of such 
erosion. These include: 
 

 The good vegatative grass cover present on both landfills; 
 Flat landfill slopes below where the modules are being proposed; and, 
 The larger grass buffer strips between sub-arrays. 

 
An option to limit erosion would be to install mulch or gravel splash strips below each module 
drip edge; however, this activity would be highly disruptive to the cap. The strips would also 
significantly increase infiltration into the vegetative support layer as the strips would be 
perpendicular to the contours potentially causing changes in surface runoff patterns leading to 
erosion..  
 
Rather than undertaking such a large scale, and possibly unnecessary disruption of the landfill 
surface, the developer will monitor the landfill surface for erosion during the first year of 
operation. If localized areas of erosion or damage are noted, stabilizing of the surface using 
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organic materials such as wood chips, mulch, coconut fiber matting or other long life organic 
erosion control material will be used. 
 
The partial shading of the grass beneath the PV assemblies could result in vegetative die-off 
and exposure of the soil surface to erosion. The quality of the grass cover will be observed 
during the first year of operation. If adverse conditions as stated above are seen developing, a 
landscape professional will be consulted and reseeding of impacted areas with more shade 
tolerant grasses will be implemented. 
 

6.3 Excavation and Material Handling 

 
PV system components and construction methodology are designed to protect the integrity of 
the landfill cap. Excavation for inverter/transformer pads may be required. All excavation shall 
not exceed a depth of six (6) inches above the low permeability soil cap layer. Existing landfill 
waste is not anticipated to be encountered or disturbed.  If waste is encountered, the waste will 
be properly handled and disposed of at an off-site licensed solid waste disposal facility. For 
additional detail, see the attached Materials Management Report in Appendix H. 
 

6.4 Access Fence and Site Security 

 
Each Landfill has a single access point via an access road located off of Rogers Road.  The 
Developer proposes to install galvanized chain-link fencing across the access roads at the base 
of each landfill. A gate at each mounting plane will provide access to the arrays. Details of the 
access point fencing are shown in the design drawings attached as Appendix D.  If unauthorized 
access proves to be a problem, additional security measures will be considered and evaluated.  

6.5 Temporary and Permanent Access Road 

 
During construction of the solar array, on-highway vehicles such as pick-up trucks, trailer trucks, 
ready-mix concrete and concrete pump trucks may need to travel on limited portions of the 
landfill. Damage to the landfill cap will likely occur if large on-highway vehicles travel over the 
grass covered surface. Therefore, the construction of access roads has been planned to 
minimize the impact to the landfill cap. 
 
Temporary and permanent gravel roads will be used to minimize the potential impact of truck 
traffic. The design includes eighteen (18) inches of gravel overlying a woven geotextile, as 
shown on the design drawings. Confirmation will be performed by an engineer of the existing 
conditions. 
 
If necessary, the locations of the temporary access roads on the landfill will be at the discretion 
of the construction contractor.  This will prevent the temporary roads from acting as water bars 
in the event of heavy rainfall/runoff. Temporary road locations will require approval from the 
engineer. The contractor will be required to minimize the number of temporary roads installed. 
Temporary roads will also be constructed in a manner that does not affect the functionality of 
the existing stormwater drainage system. After completion of the construction, the temporary 
access roads will be removed within 6 months of the completion of the project and the cap will 
be re-vegetated in these road locations. Given the smaller array areas proposed for each of the 
landfill caps, we do not anticipate the need to construct temporary access roads at this time. 
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In certain instances, conduit may be required to cross temporary and permanent access roads. 
The depth of placement of conduits beneath permanent and temporary access roads will vary 
depending on location, cover, quantity, type of conduit and NEC code requirments 
 

6.6 Nuisance Mitigation 

 
Construction on a landfill has the potential to cause nuisance conditions.  These conditions may 
include excess dust, vectors from exposed waste, and wind-blown litter. Vectors are not 
expected to be a problem because the construction of the PV array will not expose any 
landfilled waste.  Wind-blown litter, dust, and vector control is the responsibility of the contractor 
and shall be performed on an as needed basis. It is expected the contractor will utilize water 
trucks if dust becomes a problem. The Contractor shall clean up any trash generated from PV 
construction (boxes, etc.) to prevent any wind-blown waste. 
 

6.7 Project Schedule 

 
The following Table shows a project milestone schedule for the Rogers Road Landfill Solar 
Project.  
 

 
 
 

Table 2: Anticipated Project Schedule 

Project Milestone Anticipated Completion Date 
Mobilization 11/15 
Start of Construction 11/15 
Mechanical and Electrical Completion & Testing 2/16 
Commercial Operation 3/16 
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7.0 POST-CONTRUCTION ACITIVIES 

 

7.1 Operation and Maintenance Plan 

 
Modifications to the existing landfill monitoring and maintenance plan are not anticipated based 
on the proposed addition of the solar panels. Current monitoring and maintenance of the 
groundwater system and annual sampling and analysis of groundwater and surface water is 
currently conducted by the City and will continue to be the responsibility of the City of Norwich.  
The PV array will not interfere with those activities. Inspections within the PV array area will be 
conducted at times when vegetative maintenance is conducted or as required by the CT DEEP. 
 

7.2 Decommissioning 

 
The solar project is expected to remain at the landfill for at least 20 years, and perhaps longer if 
the Owner of the system wishes to continue operating it.  PV modules in Japan have been 
documented to be operating reliably for 50 years after installation. However, as with any 
commercial venture, a decommissioning plan is required. Decommissioning and site restoration 
will include dismantling and removal of all panels and supporting equipment, transformers, 
overhead cables, foundations, and buildings and restoration of the roads and module sites to 
substantially the same physical condition that existed immediately before construction of the 
facility. To the extent possible, the site will be restored and reclaimed to the topography and 
topsoil quality that existed prior to the construction of the solar array. Disturbed earth will be 
graded and reseeded. 
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8.0 GENERAL REFERENCES 

 
Department of Environmental Protection, Bureau of Materials Management and Compliance, 

Assurance Waste Engineering and Enforcement Division. Environmental Program Guidance 
Document - Guidance for Disruption Activities, Closure Activities, and/or Post-Closure Use at 
Solid Waste Disposal Areas. Dated 10/01/09. 

 
All Points Technology Corporation, P.C. Solar Facility Installation 82 Rogers Road Norwich, 

Connecticut - Environmental Assessment. Dated August 2015. 
 
Boundaries. Stormwater Management Report. Dated August 2015. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

R:\Brightfields\Norwich\Permitting\Disruption Permit\Rogers Road Facility Report.docx 
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Norwich Landfill Lease Agreement 
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Request for Post Closure Use 
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Landfill Closure Documentation 
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Design Drawings 
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Features:  

Self-leveling technology: 68% faster install than precast 

Up to 4ft. high ground clearance to allow for snow slide 

and vegetation growth 

Substantial adjustability allows for slopes up to 15%  

Gen4 Pour-in-Place™ Ballasted Ground System with Round 

Forms Shipping in Q4 2015 - Less Concrete, Faster Install, 

Steeper Slopes 

Up to 25% less concrete due to optimized ballast distribution 

Available in both 1 and 2 panels up in portrait 

Slots enables additional vertical adjustability, up to total of 10” 

No gravel beds or other expensive ground preparations 

required - save up to $.05/watt 

Integrated grounding with star washers or teethed module 

clamps included - both approved under ETL/UL 2703 

5 to 35° tilt with multiple inter-row spacing options 

51% overall lower cost than competitors 

Unique design innovations protected under patent pending 

Made in the U.S.A. 
 

Installation: 

Fastest install of any ballasted ground system 

Just place leave-behind Pour-in-Place™ forms, place rail 

supports, bolt on and level rails, pour concrete, mount panels 

Panels mount rapidly from above using top mount clamps or 

from below using panel mounting holes 

Five men install 1454 panels with racks and ballast per week: 15 

men install 1.31 MW per week 

Self-leveling technology enables 10" total vertical adjustability 

including use of slots  

Rapid install using concrete truck to fill Pour-in-Place™ forms 

around supports, or for weight sensitive landfill caps or narrow 

row spacing using pump or tracked bobcats with gravity feed 

buckets 

3 trucks per MW typical 

Bundles typically 3100lbs. maximum for easy offloading 

Full turnkey services provided by certified installers program 
 

Testing & Certifications: 

Wind tunnel tested by industry leader CPP & rated for 150mph 

wind speed 

Independent assessment by Black & Veatch 

Rated up to 90 psf snow load 

ETL/UL 2703 tested 

ETL/UL 467 GameChange teethed panel mounting clamps in-

cluded for top mount installations 

Meets IBC and ASME standards for structural loading 

Warranty 20 years 

Minimum order size 750 KW 

System Information Technical Data 

Pour-in-Place™ 

Ballasted Ground System  

Material:    

Rail support structure components: G90+ galvanized steel  

Panel mounting rails: 6005 aluminum, or G90+ galvanized steel 

Recycled HMWPE forms 

Stiffening Strips: 304 stainless steel 

3/8” Magnacoat bolts and serrated flange nuts 

Panel mounting hardware: 

Top mount: panel mounting clips: stainless steel teethed clips 

¼-20 x 1.5” to 2.5” T bolts, ¼-20 serrated flange nuts: stainless steel 

Bottom mount: ¼-20 x 3/4” T bolts, ¼-20 serrated flange nuts, star 

washers: stainless steel 

Use 4000 psi concrete, freeze thaw rated where applicable 

 

Calculations: 

100% code compliant designs for any locality 

Structural PE, stamped drawings and calculations 

Individual system structural calculations 

Individual system design calculations based on regional load values 

Design loads according to IBC 2006 or 2009 

 

Grounding: 

Integrated grounding with star washers or teethed module clamps 

included - both approved under ETL/UL 2703 

Jumpers provided for aluminum rail thermal expansion breaks 

Grounding must be done by electrician at row ends 

 Patent pending protected system with self-leveling technology: 

        68% faster install than precast 
 

 Substantial labor savings by eliminating moving and shimming 

heavy precast blocks 
 

 Integrated grounding and wire management 
 

 Gen4 Pour-in-Place™ Ballasted Ground System with round forms 

shipping in Q4 2015 - less concrete, faster install, steeper slopes 
 

 Available in both 1 and 2  panels up in portrait 
 

 20 year warranty - Made in USA 

 

 ETL / UL 2703 Tested 

 

 Independent assessment by Black & Veatch 
 

 Wind tunnel tested by industry leader CPP 

Standard concrete pump truck 

has long range and fills up to 

2.5MW of Pour-in-Place™ forms 

per week 

Pouring bucket on bobcat for 

concrete pouring of Pour-in-

Place™ forms on sensitive 

landfill caps 

Available with galvanized 

purlins with large wire 

management tray 

Place supports, attach rails, 

then level rail supports quickly 

prior to pouring concrete 

Slots combined with rail support 

self-leveling technology enable 

up to 10” vertical adjustability 

Gen4 Pour-in-Place™ Ballasted 

System with round forms ship-

ping Q4 2015: less concrete, 

faster install, steeper slope 



KEY FEATURES

CANADIAN SOLAR INC.
545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com

MAX POWER 
CS6X-305 | 310| 315P

Excellent module efficiency 
up to 16.42 % 

Outstanding low irradiance 
performance > 96.0 %

High PTC rating up to 91.97 %

IP67 junction box for long-term 
weather endurance

Positive power tolerance 
up to 5 W 

MANAGEMENT SYSTEM CERTIFICATES*

PRODUCT CERTIFICATES* 

CANADIAN SOLAR INC. is committed to providing high quality 
solar products, solar system solutions and services to customers 
around the world. As a leading manufacturer of solar modules and
PV project developer with about 9 GW of premium quality modules
deployed around the world since 2001, Canadian Solar Inc. (NAS-
DAQ: CSIQ) is one of the most bankable solar companies worldwide.

Heavy snow load up to 5400 Pa  
wind load up to 2400 Pa

Salt mist and blown sand 
resistance, for seaside and
desert environments

High quality and reliability in all Canadian Solar 
modules is ensured by 14 years‘ experience in 
module manufacturing, well-engineered module 
design, stringent BOM quality testing, an automated 
manufacturing process and 100 % EL testing.

*As there are different certification requirements in different markets, please contact 
your local Canadian Solar sales representative for the specific certificates applicable to the 
products in the region in which the products are to be used.

ISO 9001: 2008 / Quality management system

ISO/TS 16949: 2009 / The automotive industry quality management system

ISO 14001: 2004 / Standards for environmental management system

OHSAS 18001: 2007 / International standards for occupational health & safety

IEC 61215 / IEC 61730: VDE / MCS / CE / SII / CEC AU / CQC / INMETRO

UL 1703 / IEC 61215 performance: CEC listed (US)

UL 1703: CSA / IEC 61701 ED2: VDE / IEC 60068-2-68: SGS

PV CYCLE (EU) / UNI 9177 Reaction to Fire: Class 1

insurance-backed warranty

linear power output warranty
non-cancellable, immediate warranty insurance

product warranty on materials 
and workmanship



ELECTRICAL DATA / STC*
Electrical Data CS6X 305P 310P        315P
Nominal Max. Power (Pmax)  305 W 310 W      315 W
Opt. Operating Voltage (Vmp) 36.3 V 36.4 V      36.6 V
Opt. Operating Current (Imp) 8.41 A 8.52 A      8.61 A
Open Circuit Voltage (Voc) 44.8 V 44.9 V      45.1 V
Short Circuit Current (Isc) 8.97 A 9.08 A      9.18 A
Module Efficiency 15.90 % 16.16 %   16.42 %
Operating Temperature -40°C ~ +85°C
Max. System Voltage  1000 V (IEC) or 1000 V (UL)    
Module Fire Performance TYPE 1 (UL 1703) or  
  CLASS C (IEC61730)
Max. Series Fuse Rating 15 A
Application Classification Class A
Power Tolerance 0 ~ + 5 W

* Under Standard Test Conditions (STC) of irradiance of 1000 W/m2,  
    spectrum AM 1.5 and cell temperature of 25°C.

ELECTRICAL DATA / NOCT*
Electrical Data CS6X 305P 310P        315P
Nominal Max. Power (Pmax)  221 W 225 W      228 W
Opt. Operating Voltage (Vmp) 33.1 V 33.2 V      33.4 V
Opt. Operating Current (Imp) 6.68 A 6.77 A      6.84 A
Open Circuit Voltage (Voc) 41.2 V 41.3 V      41.5 V
Short Circuit Current (Isc) 7.27 A 7.36 A      7.44 A

* Under Nominal Operating Cell Temperature (NOCT), irradiance of  
   800 W/m2, spectrum AM 1.5, ambient temperature 20°C, wind speed  
   1 m/s.

PERFORMANCE AT LOW IRRADIANCE
Industry leading performance at low irradiation, +96.0 % 
module efficiency from an irradiance of 1000 W/m2 to 
200 W/m2 (AM 1.5, 25°C).

MODULE / MECHANICAL DATA 
Specification	 Data
Cell Type  Poly-crystalline, 6 inch
Cell Arrangement  72 (6 ˣ 12)
Dimensions  1954 x  982 x  40 mm (76.93 x  38.7 x  1.57 in)
Weight 22 kg (48.5 lbs)
Front Cover 3.2 mm tempered glass
Frame Material Anodized aluminium alloy
J-BOX IP67, 3 diodes
Cable 4 mm2 (IEC) or 4 mm2  & 12 AWG    
                                        1000V (UL), 1150 mm (45.3 in)                                                                                                               
Connectors MC4 or MC4 comparable
Stand. Packaging 24 pcs, 608 kg  
 (quantity & weight per pallet)
Module Pieces  528 pcs (40‘HQ) 
per Container  

TEMPERATURE CHARACTERISTICS
Specification	 Data
Temperature Coefficient (Pmax)  -0.43 % / °C
Temperature Coefficient (Voc) -0.34 % / °C 
Temperature Coefficient (Isc) 0.065 % / °C
Nominal Operating Cell Temperature 45±2°C

CS6X-310P / I-V CURVES

PARTNER SECTION

CANADIAN SOLAR INC. March 2015. All rights reserved, PV Module Product Datasheet I V5.1_EN

The specification and key features described in this Datasheet may deviate slightly 
and are not guaranteed. Due to on-going innovation, research and product 
enhancement, Canadian Solar Inc. reserves the right to make any adjustment to 
the information described herein at any time without notice. Please always obtain 
the most recent version of the datasheet which shall be duly incorporated into 
the binding contract made by the parties governing all transactions related to the 
purchase and sale of the products described herein.

Caution:  For professional use only. The installation and handling of PV modules 
requires professional skills and should only be performed by qualified professionals. 
Please read the safety and installation instructions before using the modules.
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SGI 500XTM
SGI 750XTM

1000vdc utility-scale inverters
The only 1000VDC inverter available that is compliant with NEC 2014 690.11 & 690.12 

arc fault and rapid shutdown requirements. Solectria Renewables’ next generation of 

SMARTGRID series inverters are optimized for high efficiency, reliability, and economy.  

Available in two power classes, 500 kW and 750 kW, these inverters are designed 

for direct connection to an external transformer for large commercial or utility-scale 

applications. They are robust, outdoor rated inverters that can be configured as 1 or 

1.5 MW Solar Stations. Available utility-scale options include a plant master controller 

and advanced grid management features such as voltage and frequency ride through, 

reactive power control, real power curtailment and power factor control.  Listed to 

1000 VDC, with 98% CEC weighted efficiency, the SGI 500/750XTM inverters set a new 

standard for large scale power conversion.

features
• Compliant with NEC 2014 

690.11 & 690.12 arc 
fault and rapid shutdown 
requirements when 
coupled with ARCCOM 
combiner

• 98% CEC efficiency

• 1000 VDC

• Parallel power stages

• Fuse and breaker 
subcombiner options

• Modbus communications

• User-interactive LCD

options
• Stainless steel enclosure

• Web-based monitoring

• Built-in cellular connectivity

• AC breaker with shunt trip

• Revenue grade metering

• Air filters 

• Uptime guarantee

options for utilities
• Real power curtailment

• Reactive power control

• Voltage ride through

• Frequency ride through

• Controlled ramp rates

• DMS tie-in

• Plant master controller

• Rule 21 compatible

UT ILIT Y-SC ALE INVERT ERS



www.solectria.com    |    inverters@solectria.com    |    978.683.9700      

SPECIFICATIONS SGI 500XTM  SGI 750XTM

DC Input

Absolute Maximum Input Voltage 1000 VDC

Max Power Input Voltage Range (MPPT)* 545-820 VDC

Operating Voltage Range 545-1000 VDC

Maximum Operating Input Current 965 A 1445 A

Strike Voltage 700 V

AC Output

Native Output Voltage 380 VAC, 3-Ph

AC Voltage Range -12/+10%

Continuous Output Power 500 kW 750 kW

Continuous Output Current 760 A 1140 A

Maximum Backfeed Current 0 A

Nominal Output Frequency 60 Hz

Output Frequency Range 57-60.5 Hz

Power Factor Adjustable - 0.8 to +0.8, factory set at 1

Total Harmonic Distortion (THD) @ Rated Load < 3%

Efficiency

Peak Efficiency 98.3%

CEC Efficiency 98.0% 

Tare Loss 89 W 123 W

Subcombiner Options

Fuses 4 to 16 positions, 100-400 A

Breakers 4 to 15 positions, 125-350 A

Temperature

Ambient Temperature Range (full power) -40°F to +122°F (-40°C to +50°C )

Storage Temperature Range -40°F to +122°F (-40°C to +50°C)

Relative Humidity (non-condensing) 5-95%

Data Monitoring

Optional SolrenView Web-based Monitoring Integrated

Optional Revenue Grade Monitoring 800 A 1600 A

Optional SolZoneTM Sub-Array Monitoring (DC Current) 1 zone per protected input (up to 16 zones)

Optional Cellular Communication SolrenView AIR

External Communication Interface RS-485 SunSpec Modbus RTU

Testing & Certifications

Safety Listings & Certifications UL 1741/IEEE 1547, CSA C22.2#107.1

Testing Agency ETL

Warranty

Standard 5 year

Optional 10, 15, 20 year; extended service agreement; uptime guarantee

Dedicated External Transformer

Dedicated External Transformer Required, provided by customer to Solectria’s specification

Transformer Type Self cooled, step up, pad mount

Output Voltage Typical: 2.4-36.0 kV, 3-Ph

Enclosure

DC Disconnect (integrated) Standard

AC Disconnect/Breaker (integrated) Optional disconnect, breaker or breaker with shunt trip

Dimensions (H x W x D) 82 in. x 109 in. x 41 in. (2080 mm x 2769 mm x 1041 mm)

Shading Set Back 137” (3480 mm) at 30˚ solar elevation

Shipping Weight 3080 lbs (1397 kg) 3570 lbs (1619 kg)

Enclosure Rating Type 3R

Enclosure Finish Polyester powder coated steel; optional 316 stainless steel

*At nominal AC voltage
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Date: June 08, 2015 
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Item Details 

Item Number: 00003 

Customer RFQ Information: Specification: DOCR-070354; Dated: 11/25/2014  

Quantity Unit Price Extended Price 

1

Lead-time (Per Lead-time definition in Proposal Details): 
   Product Lead-time (X): 8-10 weeks ex-factory 
   Optional Approval Drawing Lead-time (Y): 3-4 weeks plus time for customer review.   

Description:   

kVA 750 kVA 3 Phase Pad-Mounted Transformer 
Temperature Rise 65 degree average winding rise 
Cooling Class KNAN 
Frequency 60 Hz. 
Duty Cycle Designed for step-up operation 
Insulating fluid Envirotemp FR3 
Elevation Designed for operation at 1000 m (3300 ft) above sea level 
Sound Level NEMA TR1 Standard 
Efficiency Standard None 
Electrostatic Shield Electrostatic Shield Between Primary & Secondary Windings 
Electrostatic Shield Ground Shield Bushing 

High Voltage 

14400Y/8314, 13800Y/7970, 13200Y/7620, 12870Y/7430, 

12470Y/7200, 12000Y/6928, 11700Y/6755, 95 kV BIL, 1500 kVA, 95 kV 
BIL 

kV Class 15 kV 
Primary Configuration Dead Front, Loop Feed 

Taps 
7-Position Custom:  14400Y/8314, 13800Y/7970, 13200Y/7620, 

12870Y/7430, 12470Y/7200, 12000Y/6928, 11700Y/6755 
Tap Changer 150 Amp 7-position tap changer 
High Voltage Bushings 200 amp Cooper bushing wells with removable studs (Qty: 6) 
Inserts 15 kV, 95 kV BIL Cooper load-break inserts (Qty: 6) 
Neutral Bushing 250 amp porcelain .63 eyebolt bushing(s) 
Load-break Switching 15-38 kV, 300A 2 Position 
Arresters None 
Overcurrent Protection Bayonet fuse in series with Partial-Range Current-Limiting Fuses (Qty: 3) 
Expulsion fuses Bayonet fuses (Qty: 3) 
Bayonet Holder Copper Bayonet Fuse Holder (Qty: 3) 
Low Voltage 380 Delta Volts, 30 kV BIL 
Secondary kV Class 1.2 kV 
Secondary Bushings Integral aluminum 6-hole spade bushing(s) (Qty: 3) 
Bushing Supports Standard LV Bushing Support Assembly 
Cabinet 24in deep cabinet 
Cabinet hardware Penta-head cabinet door bolts 

IEEE K-Dimension 
Loop feed per IEEE C57.12.34-2009 Figure 11 minimum dimensions 
(without bails) 

Coatings Munsell Green (Munsell 7GY 3.29/1.5) topcoat 
Certifications UL Listed 
Gauges & Fittings Liquid level gauge 



Date: June 08, 2015 
Proposal Valid Through: August 04, 2015 

Page 2 of 2 

Item Number: 00003 

Gauges & Fittings Thermometer, dial-type 
Gauges & Fittings Pressure/vacuum gauge 
Gauges & Fittings Drain valve with sampler in LV Compartment (1") 
Gauges & Fittings Schrader valve 
Gauges & Fittings Pressure relief device, 50 SCFM 
Gauges & Fittings Pressure relief device, 5000 SCFM, cover mounted 
Tank accessories Nitrogen Blanket 
Tank accessories Seismic anchoring provisions welded to tank 
Tank accessories IEEE standard two-hole ground pads (Qty: 3) 
Packaging Solar Full Deck Pallet 
Cover Welded cover with handhole 

PERFORMANCE DATA: 
Minimum Impedance 
No Load Losses @20 C 
Load Losses @85 C 
Fluid Weight 
Total Weight 
Fluid Volume 
Primary Conductor Material 
Secondary Conductor Material 

**Losses are For Reference Only** 
1.80%, Absolute 
1588 Watts 
8381 Watts 
1750 lbs 
5912 lbs 
228 Gallons 
AL 
AL  
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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 82 Rogers Road 
and the Norwich Landfill in Norwich, CT.  The proposed development consists of an approximately 2.8 
MW DC solar photovoltaic development on two distinct lots (four locations/mounting planes). This 
stormwater management report has been prepared to determine the potential for the proposed 
development to impact 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 utilize the existing stormwater management systems.   
 
The new construction includes solar panels mounted on posts or concrete ballasts, electrical 
equipment installed on concrete pads, and improvements to the existing gravel access drives for 
maintenance access to the landfill sites.  The proposed developments will be protected by a chain link 
fences and access gates as shown on the attached plans.  The mounting posts for the solar arrays 
located at 82 Rogers Road will be pole driven approximately 8-feet into the ground, while the landfill 
solar panels will be anchored on plastic tubs filled with concrete set on top of the landfill cover. 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).  There will be minimal regrading 
required on all sites and with the exception of the installation of the pole driven supports, the proposed 
project areas remain essentially unchanged.  These low impact techniques will have minimal impact 
on runoff flow patterns and will ensure that the landfill caps continue to operate as designed.  
 
According to the Natural Resources Conservation Service (NRCS) Web Soil Survey the soils on the 
landfill sites are classified as “Dumps”, and have no Hydrologic Soil Group classification.  Hydrologic 
Soil Group C was assigned for the purposes of this analysis as a typical value for landfills in this 
region due to the impervious liner below the vegetative support layer.  The non-landfill sites located 
south of Rogers Road consist primarily of Agawam fine sandy loam, 3 to 8% slopes, with some areas 
designated as Charlon-Chatfield complex, 3 to 15% slopes, very rocky; Hollis-Chatfield-Rock outcrop 
complex, 3 to 15% slopes; Walpole sandy loam, 0 to 3% slopes; and Catden and Freetown soils.  
Agawam and Charlton-Chatfield soils are classified as Hydrologic Soil Group B.  Hollis-Chatfield-Rock 
outcrop, Walpole, and Catden and Freetown soils are classified as Hydrologic Soil Group A/D or D, 
and have been modeled as Hydrologic Soils Group D.  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.   
 
There are several regulated inland wetlands resource areas in the vicinity of the project, as 
determined by Demian Sorrentino of Boundaries LLC, a certified soil scientist, and were confirmed by 
All-Points Technology.  The wetland areas south of Rogers Road are located in the woods at the 
limits of the existing cleared areas.  There are also wetlands and watercourses located at the base of 
both of the landfills.  For additional information regarding the locations of the regulated wetland 
resources within the project areas, please see Sheets 2, 4, and 6 of the Proposed Site Development 
Plans included in Appendix C.    
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Existing Conditions 
 
The proposed project area consists of approximately 5.1 acres of the 75.0-acre parcel that contains 
the Norwich landfills and approximately 4.2 acres of the 23.3 acre 82 Rogers Road parcel.  The 
proposed array area includes 2.5 acres on the bulky waste landfill (MP-2), 2.6 acres on the Norwich 
landfill (MP-3), 3.8 acres on the western portion of 82 Rogers Road (MP-1), and 0.4 acres on the 
eastern portion of 82 Rogers Road (MP-4).  The landfill property is zoned ROS and 82 Rogers Road 
is zoned R-80. The Norwich Landfill property contains the City of Norwich’s former bulky waste and 
municipal waste landfills.  The property currently contains the City of Norwich’s Transfer Station.  82 
Rogers Road is a City-owned property and consists of wooded areas with wetlands and open fields 
that were previously used for agricultural purposes.  The landfill property is adjacent to properties 
owned by the Norwich Fish and Game Club, municipally owned properties, undeveloped properties, 
and a large residential lot.  82 Rogers Road is adjacent to several single family residential lots and 
two undeveloped properties. Existing conditions of the property are shown below. 
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During storm events, runoff flows overland from the 82 Rogers Road site (MP-1/MP-4) to the wetlands 
systems that surround the existing clearings.  Runoff from the bulky waste landfill (MP-2) flows 
overland to the wooded areas and the adjacent wetlands and watercourses that surround the landfill.  
The majority of the runoff from the Norwich landfill (MP-3) is collected in riprap lined swales and 
discharged to a detention basin.  The remainder of the runoff from MP-3 flows overland to the wooded 
areas and watercourse located at the northern base of the landfill. Existing conditions sub-watersheds 
are shown on Figure 2.  Existing conditions sub-watersheds were delineated using topographic survey 
data supplemented with aerial topographic survey from the City of Norwich’s GIS mapping for areas 
outside of the detailed survey limits.  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, 74 (>75% grass cover) for the grassed 
landfill cap and the grassed areas in Hydrologic Soil Group C, 80 (>75% grass cover) for the grassed 
areas in Hydrologic Soil Group D, 55 (woods) for wooded areas in Hydrologic Soil Group B, 77 
(woods) for wooded areas in Hydrologic Soil Group D, and 89 (gravel roads) for existing unpaved 
access drives.    
 
The existing conditions sub-watersheds are described further below: 
 
Drainage Area #1S (DA #1S) 
 
This 1.0± acre drainage area encompasses the southern portion of the top of the bulky waste landfill 
(MP-2). The drainage area is comprised of dense grass that makes up the vegetative cover of the 
landfill. The weighted CN of the drainage area is 74.  This area drains generally southerly via overland 
flow along the existing gravel access drive and eventually flows to a depression area south of the 
landfill before entering the wooded area and intermittent water course east of the bulky waste landfill.  
 
Drainage Area #2S (DA #2S) 
 
This 0.7± acre drainage area encompasses the western portion of the top of the bulky waste landfill 
(MP-2). The drainage area is comprised of dense grass that makes up the vegetative cover of the 
landfill. The weighted CN of the drainage area is 74.  This area drains generally westerly via overland 
flow over the landfill cover before entering the wooded wetland area west of the bulky waste landfill. 
 
Drainage Area #3S (DA #3S) 
 
This 1.1± acre drainage area encompasses the eastern portion of the top of the bulky waste landfill 
(MP-2). The drainage area is comprised of dense grass that makes up the vegetative cover of the 
landfill. The weighted CN of the drainage area is 74.  This area drains generally easterly via overland 
flow over the landfill cover before entering the wooded area and intermittent water course east of the 
bulky waste landfill. 
 
Drainage Area #4S (DA #4S) 
 
This 0.6± acre drainage area encompasses the northern portion of the top of the Norwich landfill (MP-
3). The drainage area is comprised of dense grass that makes up the vegetative cover of the landfill. 
The weighted CN of the drainage area is 74.  This area drains generally northerly via overland flow 
over the landfill cover before entering the brushy area of the old landfill cover and the wooded area 
north of the landfill. 
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Drainage Area #5S (DA #5S) 
 
This 2.0± acre drainage area encompasses the western portion of the top of the Norwich landfill (MP-
3). The drainage area is comprised of dense grass that makes up the vegetative cover of the landfill.  
The weighted CN of the drainage area is 74.  This area drains generally westerly via overland flow 
over the landfill cover before entering a riprap drainage swale that collects runoff from the landfill and 
eventually discharges to a detention basin at the base of the landfill. 
 
Drainage Area #6S (DA #6S) 
 
This 1.2± acre drainage area encompasses the eastern portion of the top of the Norwich landfill (MP-
3). The drainage area is comprised of dense grass that makes up the vegetative cover of the landfill 
and a portion of the existing gravel access drive.  The weighted CN of the drainage area is 75.  This 
area drains generally easterly via overland flow over the landfill cover and gravel access drive before 
entering a riprap drainage swale that collects runoff from the landfill and eventually discharges to a 
detention basin at the base of the landfill. 
 
Drainage Area #7S (DA #7S) 
 
This 2.1± acre drainage area encompasses the western portion of the larger 82 Rogers Road clearing 
(MP-1). The drainage area is comprised of dense grass pasture.  The weighted CN of the drainage 
area is 62.  This area drains generally westerly via overland flow to the wooded wetland area adjacent 
to the clearing. 
 
Drainage Area #8S (DA #8S) 
 
This 2.9± acre drainage area encompasses the eastern portion of the larger 82 Rogers Road clearing 
(MP-1). The drainage area is comprised of dense grass pasture.  The weighted CN of the drainage 
area is 62.  This area drains generally easterly via overland flow to the wooded wetland area adjacent 
to the clearing. 
 
Drainage Area #9S (DA #9S) 
 
This 1.7± acre drainage area encompasses the smaller 82 Rogers Road clearing (MP-4). The 
drainage area is comprised of dense grass pasture and a small wooded area.  The weighted CN of 
the drainage area is 63.  This area drains generally southerly and westerly via overland flow to the 
wooded wetland area adjacent to the clearing. 
 
Existing conditions peak runoff rates were analyzed at the 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 3.  Detailed modeling results 
are included in Appendix B. 
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Table 1 
Peak Runoff Rates – Bulky Waste Landfill (MP-2) Existing Conditions 

Storm Event DA #1S 
(CFS) 

DA #2S 
(CFS) 

DA #3S 
(CFS) 

2-Year 1.0 0.7 1.1 
5-Year 1.6 1.1 1.7 
10-Year 2.0 1.5 2.3 
25-Year 2.5 1.9 2.9 
50-Year 3.0 2.2 3.3 
100-Year 3.6 2.6 4.0 

 
Table 2 

Peak Runoff Rates – Norwich Landfill (MP-3) Existing Conditions 
Storm Event DA #4S 

(CFS) 
DA #5S 
(CFS) 

DA #6S 
(CFS) 

2-Year 0.6 1.9 1.5 
5-Year 1.0 3.1 2.3 
10-Year 1.3 4.0 3.0 
25-Year 1.6 5.0 3.8 
50-Year 1.9 5.9 4.4 
100-Year 2.3 7.1 5.2 

 
Table 3 

Peak Runoff Rates – 82 Rogers Road (MP-1/4) Existing Conditions 
Storm Event DA #7S 

(CFS) 
DA #8S 
(CFS) 

DA #9S 
(CFS) 

2-Year 0.7 0.9 0.6 
5-Year 1.4 2.0 1.3 
10-Year 2.0 3.0 1.9 
25-Year 2.8 4.0 2.6 
50-Year 3.4 5.0 3.2 
100-Year 4.3 6.3 4.0 

 
Proposed Conditions 
The proposed improvements to the site include the installation of solar panels mounted on steel posts 
driven into the ground, or in the case of the landfills, at grade plastic tubs filled with concrete. 
Additional proposed conditions include minor improvements to the existing gravel landfill access 
drives as needed to support construction equipment, various concrete pads for electrical equipment, 
and installation of chain link security fence to limits access to each solar array.   
 
Installation of the solar arrays will consist of mowing the dense grass in the proposed development 
areas, installing proposed metal racking posts or plastic tubs as applicable, installing and anchoring 
the solar array panels to the racking system, installing the proposed chain link fence, 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 impervious area. 
Proposed impervious areas are limited to the steel posts for the proposed racking system, the 
proposed electrical equipment pads, the cast-in-place concrete racking ballasts for the solar arrays on 
the landfill sites, paved aprons for access to the 82 Rogers Road arrays, and gravel drive 
improvements to the  to the landfill access roadways. 
 
The W8X10 steel post each cover 2.96 square inches (0.02 square feet) and they are spaced 
approximately 16 feet along each row of solar arrays.  The plastic tubs for the cast-in-place racking 
system cover approximately 22 square feet each, are spaced at 13 feet along each row of solar arrays 
for the edge of the layout and at approximately 20 feet along each row of solar arrays in the interior of 
the layout.  The proposed concrete equipment pads are approximately 18 feet by 8 feet and cover 
approximately 144 square feet. The changes in impervious areas and CN values for each drainage 
area as a result of the proposed development are presented below in Table 4 – Impervious Area 
Summary. 

 
Table 4 

Impervious Area Summary 
Drainage 
Area 

Access Drive 
Improvements 

(SF) 

Proposed 
Racking 
System 

(SF) 

Proposed 
Concrete 
Pads (SF) 

Total 
Proposed 

Impervious 
Area (SF) 

Total 
Watershed 
Area (SF) 

CN 
(Pre) 

CN 
(Post) 

DA #1S 3,485 1,742 144 5,371 41,469 74 76 

DA #2S 610 1,394 0 2,004 30,710 74 75 

DA #3S 0 2,526 0 2,526 47,567 74 75 

MP-2 Total 4,095 5,662 144 9,901 119,746 74 75 

DA #4S 0 1,220 0 1,220 26,921 74 75 

DA #5S 0 2,778 0 2,778 85,378 74 75 

DA #6S 440 2,004 144 2,588 53,318 75 76 

MP-3 Total 440 6,002 144 6,586 165,617 74 75 

DA #7S 340 4 230 574 93,438 62 62 

DA #8S 0 5 0 5 125,941 62 62 

DA #9S 218 <1 0 219 74,793 63 63 

MP-1/4 Total 558 10 230 798 294,172 62 62 

 
Proposed conditions sub-watersheds are shown on Figure 3.  Proposed conditions sub-watersheds 
were delineated using topographic survey data supplemented with aerial topographic survey from the 
City of Norwich’s GIS mapping for areas outside of the detailed survey limits.  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 in Hydrologic Soil Group B, 74 (>75% grass cover) for the grassed 
landfill cap and the grassed areas in Hydrologic Soil Group C, 80 (>75% grass cover) for the grassed 
areas in Hydrologic Soil Group D, 55 (woods) for wooded areas in Hydrologic Soil Group B, 77 
(woods) for wooded areas in Hydrologic Soil Group D, and 89 (gravel roads) for proposed gravel 
access improvements, and 98 (impervious) for solar array ballasts and posts, concrete equipment 
pads and fence post ballasts, and paved aprons.    
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The proposed improvements to the existing conditions sub-watersheds are described further below: 
 
Drainage Area #1S (DA #1S) 
 
The area will be mowed prior to construction.  The proposed improvements to this drainage area 
include the construction of 3,485 square feet of gravel access drive and the installation of 1,742 
square feet of concrete ballasts for the proposed racking system, and the installation of 144 square 
feet of concrete equipment pads. The weighted CN of the drainage area is 76.  This area drains 
generally southerly via overland flow along the existing gravel access drive and eventually flows to a 
depression area south of the landfill before entering the wooded area and intermittent water course 
east of the bulky waste landfill.   The existing runoff flow paths will not be affected by the proposed 
development. 
 
 
Drainage Area #2S (DA #2S) 
 
The area will be mowed prior to construction.  The proposed improvements to this drainage area 
include the construction of 610 square feet of gravel access drive and the installation of 1,394 square 
feet of concrete ballasts for the proposed racking system. The weighted CN of the drainage area is 
75.  This area drains generally westerly via overland flow over the landfill cover before entering the 
wooded wetland area west of the bulky waste landfill. The existing runoff flow paths will not be 
affected by the proposed development. 
 
Drainage Area #3S (DA #3S) 
 
The area will be mowed prior to construction.  The proposed improvements to this drainage area 
include the installation of 2,526 square feet of concrete ballasts for the proposed racking system. The 
weighted CN of the drainage area is 75.  This area drains generally easterly via overland flow over the 
landfill cover before entering the wooded area and intermittent water course east of the bulky waste 
landfill.  The existing runoff flow paths will not be affected by the proposed development. 
 
Drainage Area #4S (DA #4S) 
 
The area will be mowed prior to construction.  The proposed improvements to this drainage area 
include the installation of 1,220 square feet of concrete ballasts for the proposed racking system. The 
weighted CN of the drainage area is 75.  This area drains generally northerly via overland flow over 
the landfill cover before entering the brushy area of the old landfill cover and the wooded area north of 
the landfill.  The existing runoff flow paths will not be affected by the proposed development. 
 
Drainage Area #5S (DA #5S) 
 
The area will be mowed prior to construction.  The proposed improvements to this drainage area 
include the installation of 2,778 square feet of concrete ballasts for the proposed racking system. The 
weighted CN of the drainage area is 75.  This area drains generally westerly via overland flow over 
the landfill cover before entering a riprap drainage swale that collects runoff from the landfill and 
eventually discharges to a detention basin at the base of the landfill.  The existing runoff flow paths 
will not be affected by the proposed development. 
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Drainage Area #6S (DA #6S) 
 
The area will be mowed prior to construction.  The proposed improvements to this drainage area 
include the construction of 440 square feet of gravel access drive and the installation of 2,004 square 
feet of concrete ballasts for the proposed racking system, and the installation 144 square feet of 
concrete equipment pads.  The weighted CN of the drainage area is 76.  This area drains generally 
easterly via overland flow over the landfill cover and gravel access drive before entering a riprap 
drainage swale that collects runoff from the landfill and eventually discharges to a detention basin at 
the base of the landfill. The existing runoff flow paths will not be affected by the proposed 
development. 
 
Drainage Area #7S (DA #7S) 
 
The area will be mowed prior to construction.  The proposed improvements to this drainage area 
include the construction of 340 square feet of paved apron, the installation of 4 square feet of posts 
for the proposed racking system, and the installation of an estimated 230 square feet of concrete pads 
for the proposed electrical equipment.  The weighted CN of the drainage area is 62.  This area drains 
generally westerly via overland flow to the wooded wetland area adjacent to the clearing. The existing 
runoff flow paths will not be affected by the proposed development. 
 
Drainage Area #8S (DA #8S) 
 
The area will be mowed prior to construction.  The proposed improvements to this drainage area 
include the installation of 5 square feet of posts for the proposed racking system.  The weighted CN of 
the drainage area is 62.  This area drains generally easterly via overland flow to the wooded wetland 
area adjacent to the clearing. The existing runoff flow paths will not be affected by the proposed 
development. 
 
Drainage Area #9S (DA #9S) 
 
The area will be mowed prior to construction.  The proposed improvements to this drainage area 
include the construction of 218 square feet of paved apron, and the installation of 1 square foot of 
posts for the proposed racking system.  The weighted CN of the drainage area is 63.  This area drains 
generally southerly and westerly via overland flow to the wooded wetland area adjacent to the 
clearing. The existing runoff flow paths will not be affected by the proposed development. 
 
Proposed conditions peak flow rates were analyzed at the down-gradient limit of the proposed 
development areas for 82 Rogers Road (MP-1/MP-4) and the bulky waste landfill (MP-2) as there are 
no stormwater management systems in place on these sites and runoff flows overland.  Peak runoff 
rates for the Norwich landfill (MP-3) were analyzed at the existing riprap swales.  The change in peak 
runoff rates as a result of the proposed improvements are summarized below in Tables 5, 6, and 7.  
Detailed modeling results are included in Appendix B. 
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Table 5 
Peak Runoff Rates – Bulky Waste Landfill (MP-2) Post-Development vs. Pre-Development 

 DA #1S DA #2S DA #3S 
Storm 
Event 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

2-Year 1.1 1.0 +0.1 0.8 0.7 +0.1 1.2 1.1 +0.1 
5-Year 1.7 1.6 +0.1 1.2 1.1 +0.1 1.8 1.7 +0.1 
10-Year 2.2 2.0 +0.2 1.6 1.5 +0.1 2.4 2.3 +0.1 
25-Year 2.7 2.5 +0.2 1.9 1.9 +0.0 2.9 2.9 +0.0 
50-Year 3.2 3.0 +0.2 2.3 2.2 +0.1 3.4 3.3 +0.1 
100-Year 3.8 3.6 +0.2 2.7 2.6 +0.1 4.1 4.0 +0.1 

 
Table 6 

Peak Runoff Rates – Norwich Landfill (MP-3) Post-Development vs. Pre-Development 
 DA #4S DA #5S DA #6S 
Storm 
Event 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

2-Year 0.7 0.6 +0.1 2.0 1.9 +0.1 1.6 1.5 +0.1 
5-Year 1.0 1.0 +0.0 3.2 3.1 +0.1 2.4 2.3 +0.1 
10-Year 1.4 1.3 +0.1 4.2 4.0 +0.2 3.1 3.0 +0.1 
25-Year 1.7 1.6 +0.1 5.2 5.0 +0.2 3.9 3.8 +0.1 
50-Year 2.0 1.9 +0.1 6.1 5.9 +0.2 4.5 4.4 +0.1 
100-Year 2.4 2.3 +0.1 7.3 7.1 +0.2 5.4 5.2 +0.2 

 
Table 7 

Peak Runoff Rates – 82 Rogers Road (MP-1/4) Post-Development vs. Pre-Development 
 DA #7S DA #8S DA #9S 
Storm 
Event 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

Post 
(CFS) 

Pre 
(CFS) 

Change 
(CFS) 

2-Year 0.7 0.7 +0.0 0.9 0.9 +0.0 0.6 0.6 +0.0 
5-Year 1.4 1.4 +0.0 2.0 2.0 +0.0 1.3 1.3 +0.0 

10-Year 2.0 2.0 +0.0 3.0 3.0 +0.0 1.9 1.9 +0.0 

25-Year 2.8 2.8 +0.0 4.0 4.0 +0.0 2.6 2.6 +0.0 

50-Year 3.4 3.4 +0.0 5.0 5.0 +0.0 3.2 3.2 +0.0 

100-Year 4.3 4.3 +0.0 6.3 6.3 +0.0 4.0 4.0 +0.0 

 
As presented above, the proposed low impact development has limited effects on peak runoff rates.  
Due to the minimal impervious area increase associated with the post mounted solar arrays to be 
used at 82 Rogers Road (MP-1/MP-4) there is no modeled increase in peak runoff rates after 
development.  The larger impervious areas of the concrete ballasts for the ballasted solar arrays 
results in minor increases in the peak runoff rates, but no change in the runoff flow paths.   
 
As a result of the proposed development, runoff from the bulky waste landfill (MP-2) solar array 
increases slightly due to the proposed concrete ballasts, as presented above in Table 5.  Runoff from 
the bulky waste landfill currently flows overland from the top of the cap (the location of the proposed 
development) to the wooded areas and wetlands/watercourses that surround the base of the landfill.  
Due to the heavily vegetated nature of the landfill cap, the distance of overland flow to the wetland 
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resources, 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.   
 
Runoff from the Norwich landfill (MP-3) solar array also increases slightly due to the proposed 
concrete ballasts, as presented above in Table 6.  Runoff from two out of the three sub-watersheds on 
the Norwich landfill is collected by riprap swales and is discharged to an existing detention basin.  The 
capacities of the swales were analyzed to determine if they had sufficient capacity to transport the 
post-development runoff to the existing detention basin.  The existing riprap swales, based on the 
existing conditions and survey data, have capacity for greater than 8.6 CFS, depending on the 
running slope of the swale. The detailed modeling results of the swale capacities are included in 
Appendix B.  The post-development peak runoff rate ranges from 5.4 CFS to 7.3 CFS during the 100-
year storm event, therefore the existing stormwater management system should have sufficient 
excess capacity to manage the slight increase in peak runoff rates.  Runoff from the top of the cap 
(the location of the proposed development) currently flows to the wooded areas and 
wetlands/watercourses that surround the base of the landfill on the northern and eastern sides.  Due 
to the heavily vegetated nature of the landfill cap in this area, the distance of overland flow to the 
wetland resources, 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.   

Summary 
 
As discussed above the proposed development has been designed to limit the impacts to existing 
stormwater runoff flow rates and patterns.  The existing runoff flow paths have been maintained and 
while there are minor increases in peak runoff rates from the existing landfill sites they should not 
have a negative impact on down gradient areas. 
 
The proposed improvements are shown on plans titled “Rogers Road Solar Project, Prepared for 
SolarCity Corporation, 82 Rogers Road, Norwich, Connecticut, July 2015, Job I.D. No. 14-2302, 
Cover Sheet through Sheet 11 of 11” prepared by Boundaries LLC.   
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Appendix A 
NRCS Web Soil Survey Soils Report 
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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.
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Map Unit Legend

State of Connecticut (CT600)

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

3 Ridgebury, Leicester, and
Whitman soils, 0 to 8 percent
slopes, extremely stony

9.4 3.9%

13 Walpole sandy loam, 0 to 3
percent slopes

7.3 3.0%

17 Timakwa and Natchaug soils 0.0 0.0%

18 Catden and Freetown soils 4.1 1.7%

29B Agawam fine sandy loam, 3 to 8
percent slopes

9.7 4.0%

34B Merrimac sandy loam, 3 to 8
percent slopes

6.1 2.5%

38E Hinckley gravelly sandy loam, 15
to 45 percent slopes

2.5 1.0%

45B Woodbridge fine sandy loam, 3
to 8 percent slopes

3.7 1.5%

73C Charlton-Chatfield complex, 3 to
15 percent slopes, very rocky

47.4 19.5%

73E Charlton-Chatfield complex, 15
to 45 percent slopes, very
rocky

33.0 13.6%

75C Hollis-Chatfield-Rock outcrop
complex, 3 to 15 percent
slopes

60.5 24.9%

75E Hollis-Chatfield-Rock outcrop
complex, 15 to 45 percent
slopes

19.7 8.1%

302 Dumps 39.0 16.1%

306 Udorthents-Urban land complex 0.6 0.3%

Totals for Area of Interest 243.1 100.0%

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

Custom Soil Resource Report

10



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
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.
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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

3—Ridgebury, Leicester, and Whitman soils, 0 to 8 percent slopes,
extremely stony

Map Unit Setting
National map unit symbol: 2t2qt
Elevation: 0 to 1,480 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Ridgebury, extremely stony, and similar soils: 40 percent
Leicester, extremely stony, and similar soils: 35 percent
Whitman, extremely stony, and similar soils: 20 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ridgebury, Extremely Stony

Setting
Landform: Drainageways, depressions, hills, ground moraines
Landform position (two-dimensional): Backslope, footslope, toeslope
Landform position (three-dimensional): Head slope, base slope, dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or

schist

Typical profile
A - 0 to 5 inches: fine sandy loam
Bw - 5 to 9 inches: sandy loam
Bg - 9 to 18 inches: gravelly sandy loam
Cd - 18 to 65 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 8 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: 14 to 32 inches to densic material
Natural drainage class: Poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
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Description of Leicester, Extremely Stony

Setting
Landform: Depressions, drainageways
Landform position (two-dimensional): Toeslope, footslope, backslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Coarse-loamy melt-out till derived from gneiss, granite, and/or

schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 7 inches: fine sandy loam
Bg1 - 7 to 10 inches: fine sandy loam
Bg2 - 10 to 18 inches: fine sandy loam
BC - 18 to 24 inches: fine sandy loam
C1 - 24 to 43 inches: gravelly fine sandy loam
C2 - 43 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 8 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 5.95 in/hr)
Depth to water table: About 0 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B/D

Description of Whitman, Extremely Stony

Setting
Landform: Depressions, drainageways
Landform position (two-dimensional): Toeslope, footslope, backslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or

schist

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 9 inches: fine sandy loam
Bg - 9 to 16 inches: fine sandy loam
Cdg1 - 16 to 22 inches: fine sandy loam
Cdg2 - 22 to 60 inches: fine sandy loam
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Properties and qualities
Slope: 0 to 8 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: 12 to 20 inches to densic material
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: Occasional
Available water storage in profile: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D

Minor Components

Woodbridge, extremely stony
Percent of map unit: 3 percent
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear

Swansea
Percent of map unit: 2 percent
Landform: Swamps, bogs
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave

13—Walpole sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2svkl
Elevation: 0 to 1,020 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 250 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Walpole and similar soils: 80 percent
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Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Walpole

Setting
Landform: Deltas, depressions, outwash terraces, outwash plains, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Sandy glaciofluvial deposits derived from igneous, metamorphic

and sedimentary rock

Typical profile
Oe - 0 to 1 inches: mucky peat
A - 1 to 7 inches: sandy loam
Bg - 7 to 21 inches: sandy loam
BC - 21 to 25 inches: gravelly sandy loam
C - 25 to 65 inches: very gravelly sand

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

high (0.14 to 14.17 in/hr)
Depth to water table: About 0 to 4 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D

Minor Components

Sudbury
Percent of map unit: 10 percent
Landform: Terraces, deltas, outwash plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Linear

Scarboro
Percent of map unit: 10 percent
Landform: Outwash plains, outwash terraces, deltas
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
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17—Timakwa and Natchaug soils

Map Unit Setting
National map unit symbol: 9lk2
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Timakwa and similar soils: 45 percent
Natchaug and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Timakwa

Setting
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Woody organic material over sandy and gravelly glaciofluvial

deposits

Typical profile
Oa1 - 0 to 10 inches: muck
Oa2 - 10 to 21 inches: muck
Oa3 - 21 to 24 inches: muck
Oa4 - 24 to 37 inches: muck
2Cg1 - 37 to 47 inches: very gravelly loamy coarse sand
2Cg2 - 47 to 60 inches: gravelly loamy very fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very

high (0.57 to 99.62 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Rare
Frequency of ponding: Frequent
Available water storage in profile: Very high (about 16.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D
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Description of Natchaug

Setting
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Woody organic material over loamy alluvium and/or loamy

glaciofluvial deposits and/or loamy till

Typical profile
Oi1 - 0 to 2 inches: peat
Oi2 - 2 to 4 inches: peat
Oa1 - 4 to 6 inches: muck
Oa2 - 6 to 11 inches: muck
Oa3 - 11 to 18 inches: muck
Oa4 - 18 to 24 inches: muck
2Cg1 - 24 to 33 inches: fine sandy loam
2Cg2 - 33 to 36 inches: fine sandy loam
2Cg3 - 36 to 80 inches: loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.20 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Rare
Frequency of ponding: Frequent
Available water storage in profile: Very high (about 13.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D

Minor Components

Maybid
Percent of map unit: 3 percent
Landform: Depressions, drainageways, terraces
Down-slope shape: Concave
Across-slope shape: Concave

Catden
Percent of map unit: 3 percent
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave

Saco
Percent of map unit: 3 percent
Landform: Flood plains
Down-slope shape: Concave
Across-slope shape: Concave
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Whitman
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave

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

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

18—Catden and Freetown soils

Map Unit Setting
National map unit symbol: 9lk3
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Freetown and similar soils: 40 percent
Catden and similar soils: 40 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Catden

Setting
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Woody organic material

Typical profile
Oa1 - 0 to 2 inches: muck
Oa2 - 2 to 18 inches: muck
Oa3 - 18 to 47 inches: muck
Oa4 - 47 to 49 inches: muck
Oa5 - 49 to 61 inches: muck
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Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 5.95 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Rare
Frequency of ponding: Frequent
Available water storage in profile: Very high (about 23.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D

Description of Freetown

Setting
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Woody organic material

Typical profile
Oi1 - 0 to 4 inches: peat
Oi2 - 4 to 10 inches: peat
Oa1 - 10 to 22 inches: muck
Oa2 - 22 to 35 inches: muck
Oa3 - 35 to 41 inches: muck
Oa4 - 41 to 55 inches: muck
Oa5 - 55 to 71 inches: muck
Oa6 - 71 to 91 inches: muck

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 5.95 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: Rare
Frequency of ponding: Frequent
Available water storage in profile: Very high (about 23.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D

Minor Components

Timakwa
Percent of map unit: 5 percent
Landform: Depressions
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Down-slope shape: Concave
Across-slope shape: Concave

Natchaug
Percent of map unit: 5 percent
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Concave

Whitman
Percent of map unit: 3 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave

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

Saco
Percent of map unit: 2 percent
Landform: Flood plains
Down-slope shape: Concave
Across-slope shape: Concave

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

Menlo
Percent of map unit: 1 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave

29B—Agawam fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9lm6
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
Agawam and similar soils: 80 percent
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Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Agawam

Setting
Landform: Outwash plains, terraces
Down-slope shape: Linear
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 8 inches: fine sandy loam
Bw1 - 8 to 14 inches: fine sandy loam
Bw2 - 14 to 24 inches: fine sandy loam
2C - 24 to 60 inches: stratified very gravelly coarse sand to fine sand

Properties and qualities
Slope: 3 to 8 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 5.95 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 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B

Minor Components

Hinckley
Percent of map unit: 5 percent
Landform: Eskers, kames, outwash plains, terraces
Down-slope shape: Convex
Across-slope shape: Convex

Merrimac
Percent of map unit: 5 percent
Landform: Kames, outwash plains, terraces
Down-slope shape: Linear
Across-slope shape: Linear

Walpole
Percent of map unit: 3 percent
Landform: Depressions on terraces, drainageways on terraces
Down-slope shape: Concave
Across-slope shape: Concave

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

Unnamed, red parent material
Percent of map unit: 2 percent

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

34B—Merrimac sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9lmy
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
Merrimac and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Merrimac

Setting
Landform: Kames, outwash plains, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and gravelly glaciofluvial deposits derived from granite and/

or schist and/or gneiss

Typical profile
Ap - 0 to 9 inches: sandy loam
Bw1 - 9 to 16 inches: sandy loam
Bw2 - 16 to 24 inches: gravelly sandy loam
2C - 24 to 60 inches: stratified very gravelly coarse sand to gravelly sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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Available water storage in profile: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A

Minor Components

Windsor
Percent of map unit: 5 percent
Landform: Kames, outwash plains, terraces
Down-slope shape: Convex
Across-slope shape: Convex

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

Hinckley
Percent of map unit: 3 percent
Landform: Eskers, kames, outwash plains, terraces
Down-slope shape: Convex
Across-slope shape: Convex

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

Scarboro
Percent of map unit: 2 percent
Landform: Depressions, drainageways, terraces
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

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

Unnamed, red parent material
Percent of map unit: 1 percent
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38E—Hinckley gravelly sandy loam, 15 to 45 percent slopes

Map Unit Setting
National map unit symbol: 9lnb
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Hinckley and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hinckley

Setting
Landform: Eskers, kames, outwash plains, terraces
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy and gravelly glaciofluvial deposits derived from granite and/

or schist and/or gneiss

Typical profile
Ap - 0 to 8 inches: gravelly sandy loam
Bw1 - 8 to 20 inches: very gravelly loamy sand
Bw2 - 20 to 27 inches: very gravelly sand
C1 - 27 to 42 inches: stratified cobbly coarse sand to extremely gravelly sand
C2 - 42 to 60 inches: stratified cobbly coarse sand to extremely gravelly sand

Properties and qualities
Slope: 15 to 45 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
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Minor Components

Windsor
Percent of map unit: 5 percent
Landform: Kames, outwash plains, terraces
Down-slope shape: Convex
Across-slope shape: Convex

Merrimac
Percent of map unit: 5 percent
Landform: Kames, outwash plains, terraces
Down-slope shape: Linear
Across-slope shape: Linear

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

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

Rock outcrop
Percent of map unit: 1 percent

Unnamed, red parent material
Percent of map unit: 1 percent

Walpole
Percent of map unit: 1 percent
Landform: Depressions on terraces, drainageways on terraces
Down-slope shape: Concave
Across-slope shape: Concave

Scarboro
Percent of map unit: 1 percent
Landform: Depressions, drainageways, terraces
Down-slope shape: Concave
Across-slope shape: Concave

Unnamed, gravelly silt loam solum
Percent of map unit: 1 percent

45B—Woodbridge fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t2ql
Elevation: 0 to 1,470 feet
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Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Woodbridge, fine sandy loam, and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodbridge, Fine Sandy Loam

Setting
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or

schist

Typical profile
Ap - 0 to 7 inches: fine sandy loam
Bw1 - 7 to 18 inches: fine sandy loam
Bw2 - 18 to 30 inches: fine sandy loam
Cd - 30 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D

Minor Components

Paxton
Percent of map unit: 10 percent
Landform: Hills, ground moraines, drumlins
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, crest, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex

Ridgebury
Percent of map unit: 8 percent
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Landform: Drainageways, hills, ground moraines, depressions
Landform position (two-dimensional): Backslope, footslope, toeslope
Landform position (three-dimensional): Head slope, base slope, dip
Down-slope shape: Concave
Across-slope shape: Concave

73C—Charlton-Chatfield complex, 3 to 15 percent slopes, very rocky

Map Unit Setting
National map unit symbol: 9lqk
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Charlton and similar soils: 45 percent
Chatfield and similar soils: 30 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Charlton

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist and/

or gneiss

Typical profile
Ap - 0 to 4 inches: fine sandy loam
Bw1 - 4 to 7 inches: fine sandy loam
Bw2 - 7 to 19 inches: fine sandy loam
Bw3 - 19 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 15 percent
Percent of area covered with surface fragments: 1.6 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 5.95 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 5.9 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B

Description of Chatfield

Setting
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist and/

or gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 15 inches: gravelly fine sandy loam
Bw2 - 15 to 29 inches: gravelly fine sandy loam
2R - 29 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 3 to 15 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 5.95

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 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B

Minor Components

Rock outcrop
Percent of map unit: 6 percent

Sutton
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Linear

Leicester
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Linear
Across-slope shape: Concave

Hollis
Percent of map unit: 5 percent
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Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Convex

Unnamed, sandy subsoil
Percent of map unit: 2 percent

Unnamed, red parent material
Percent of map unit: 2 percent

73E—Charlton-Chatfield complex, 15 to 45 percent slopes, very rocky

Map Unit Setting
National map unit symbol: 9lql
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Charlton and similar soils: 45 percent
Chatfield and similar soils: 30 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Charlton

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist and/

or gneiss

Typical profile
Ap - 0 to 4 inches: fine sandy loam
Bw1 - 4 to 7 inches: fine sandy loam
Bw2 - 7 to 19 inches: fine sandy loam
Bw3 - 19 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 15 to 45 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 5.95 in/hr)
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Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B

Description of Chatfield

Setting
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist and/

or gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 15 inches: gravelly fine sandy loam
Bw2 - 15 to 29 inches: gravelly fine sandy loam
2R - 29 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 45 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 5.95

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 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B

Minor Components

Rock outcrop
Percent of map unit: 10 percent

Leicester
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Linear
Across-slope shape: Concave

Sutton
Percent of map unit: 5 percent
Landform: Depressions, drainageways
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Down-slope shape: Concave
Across-slope shape: Linear

Hollis
Percent of map unit: 3 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Convex

Unnamed, sandy subsoil
Percent of map unit: 1 percent

Unnamed, red parent material
Percent of map unit: 1 percent

75C—Hollis-Chatfield-Rock outcrop complex, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: 9lqn
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Hollis and similar soils: 35 percent
Chatfield and similar soils: 30 percent
Rock outcrop: 15 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hollis

Setting
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy melt-out till derived from granite and/or schist and/or gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 9 inches: channery fine sandy loam
Bw2 - 9 to 15 inches: gravelly fine sandy loam
2R - 15 to 80 inches: bedrock

Properties and qualities
Slope: 3 to 15 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
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Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 5.95

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D

Description of Chatfield

Setting
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist and/

or gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 15 inches: gravelly fine sandy loam
Bw2 - 15 to 29 inches: gravelly fine sandy loam
2R - 29 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 3 to 15 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 5.95

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 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B

Description of Rock Outcrop

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Runoff class: Very high

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

Minor Components

Charlton
Percent of map unit: 7 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear

Sutton
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Linear

Leicester
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Linear
Across-slope shape: Concave

Brimfield
Percent of map unit: 1 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Convex

Unnamed, sandy subsoil
Percent of map unit: 1 percent

Unnamed, red parent material
Percent of map unit: 1 percent

75E—Hollis-Chatfield-Rock outcrop complex, 15 to 45 percent slopes

Map Unit Setting
National map unit symbol: 9lqp
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Hollis and similar soils: 35 percent
Chatfield and similar soils: 30 percent
Rock outcrop: 15 percent
Minor components: 20 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hollis

Setting
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy melt-out till derived from granite and/or schist and/or gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 9 inches: channery fine sandy loam
Bw2 - 9 to 15 inches: gravelly fine sandy loam
2R - 15 to 80 inches: bedrock

Properties and qualities
Slope: 15 to 45 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Somewhat excessively drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 5.95

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D

Description of Chatfield

Setting
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist and/

or gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 15 inches: gravelly fine sandy loam
Bw2 - 15 to 29 inches: gravelly fine sandy loam
2R - 29 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 45 percent
Percent of area covered with surface fragments: 1.6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
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Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 5.95
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 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B

Description of Rock Outcrop

Properties and qualities
Slope: 15 to 45 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Runoff class: Very high

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

Minor Components

Charlton
Percent of map unit: 7 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear

Sutton
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Linear

Leicester
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Linear
Across-slope shape: Concave

Unnamed, sandy subsoil
Percent of map unit: 1 percent

Unnamed, red parent material
Percent of map unit: 1 percent

Brimfield
Percent of map unit: 1 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Convex
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302—Dumps

Map Unit Setting
National map unit symbol: 9lmb
Elevation: 0 to 1,200 feet
Mean annual precipitation: 37 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Dumps: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dumps

Typical profile
C - 0 to 65 inches: variable

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8

Minor Components

Udorthents
Percent of map unit: 2 percent

Westbrook
Percent of map unit: 1 percent
Landform: Salt marshes, tidal marshes
Down-slope shape: Concave
Across-slope shape: Concave

Rock outcrop
Percent of map unit: 1 percent

Unnamed, frequently flooded
Percent of map unit: 1 percent
Landform: Drainageways
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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)

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
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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
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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 Physical Properties

Soil Physical Properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Saturated Hydraulic Conductivity (Ksat)

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates are expressed in terms of micrometers
per second. They are based on soil characteristics observed in the field, particularly
structure, porosity, and texture. Saturated hydraulic conductivity is considered in the
design of soil drainage systems and septic tank absorption fields.

For each soil layer, this attribute is actually recorded as three separate values in the
database. A low value and a high value indicate the range of this attribute for the soil
component. A "representative" value indicates the expected value of this attribute for
the component. For this soil property, only the representative value is used.

The numeric Ksat values have been grouped according to standard Ksat class limits.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

<= 10.0000

> 10.0000 and <= 28.0000

> 28.0000 and <= 92.0000

> 92.0000 and <=
100.0000
> 100.0000 and <=
354.0000
Not rated or not available

Soil Rating Lines
<= 10.0000

> 10.0000 and <= 28.0000

> 28.0000 and <= 92.0000

> 92.0000 and <=
100.0000
> 100.0000 and <=
354.0000
Not rated or not available

Soil Rating Points
<= 10.0000

> 10.0000 and <= 28.0000

> 28.0000 and <= 92.0000

> 92.0000 and <=
100.0000
> 100.0000 and <=
354.0000
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—Saturated Hydraulic Conductivity (Ksat)

Saturated Hydraulic Conductivity (Ksat)— Summary by Map Unit — State of Connecticut (CT600)

Map unit symbol Map unit name Rating (micrometers
per second)

Acres in AOI Percent of AOI

3 Ridgebury, Leicester, and
Whitman soils, 0 to 8
percent slopes,
extremely stony

5.5000 9.4 3.9%

13 Walpole sandy loam, 0 to
3 percent slopes

100.0000 7.3 3.0%

17 Timakwa and Natchaug
soils

354.0000 0.0 0.0%

18 Catden and Freetown
soils

23.0000 4.1 1.7%

29B Agawam fine sandy loam,
3 to 8 percent slopes

28.0000 9.7 4.0%

34B Merrimac sandy loam, 3
to 8 percent slopes

28.0000 6.1 2.5%

38E Hinckley gravelly sandy
loam, 15 to 45 percent
slopes

92.0000 2.5 1.0%

45B Woodbridge fine sandy
loam, 3 to 8 percent
slopes

5.5000 3.7 1.5%

73C Charlton-Chatfield
complex, 3 to 15
percent slopes, very
rocky

10.0000 47.4 19.5%

73E Charlton-Chatfield
complex, 15 to 45
percent slopes, very
rocky

10.0000 33.0 13.6%

75C Hollis-Chatfield-Rock
outcrop complex, 3 to
15 percent slopes

28.0000 60.5 24.9%

75E Hollis-Chatfield-Rock
outcrop complex, 15 to
45 percent slopes

28.0000 19.7 8.1%

302 Dumps 10.0000 39.0 16.1%

306 Udorthents-Urban land
complex

10.0000 0.6 0.3%

Totals for Area of Interest 243.1 100.0%

Rating Options—Saturated Hydraulic Conductivity (Ksat)

Units of Measure:  micrometers per second

Aggregation Method:  Dominant Component

Component Percent Cutoff:  None Specified

Custom Soil Resource Report

43



Tie-break Rule:  Fastest

Interpret Nulls as Zero:  No

Layer Options (Horizon Aggregation Method):  Surface Layer (Not applicable)

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.

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

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

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

3 Ridgebury, Leicester, and
Whitman soils, 0 to 8
percent slopes,
extremely stony

D 9.4 3.9%

13 Walpole sandy loam, 0 to
3 percent slopes

A/D 7.3 3.0%

17 Timakwa and Natchaug
soils

A/D 0.0 0.0%

18 Catden and Freetown
soils

A/D 4.1 1.7%

29B Agawam fine sandy loam,
3 to 8 percent slopes

B 9.7 4.0%

34B Merrimac sandy loam, 3
to 8 percent slopes

A 6.1 2.5%

38E Hinckley gravelly sandy
loam, 15 to 45 percent
slopes

A 2.5 1.0%

45B Woodbridge fine sandy
loam, 3 to 8 percent
slopes

C/D 3.7 1.5%

73C Charlton-Chatfield
complex, 3 to 15
percent slopes, very
rocky

B 47.4 19.5%

73E Charlton-Chatfield
complex, 15 to 45
percent slopes, very
rocky

B 33.0 13.6%

75C Hollis-Chatfield-Rock
outcrop complex, 3 to
15 percent slopes

D 60.5 24.9%

75E Hollis-Chatfield-Rock
outcrop complex, 15 to
45 percent slopes

D 19.7 8.1%

302 Dumps 39.0 16.1%

306 Udorthents-Urban land
complex

B 0.6 0.3%

Totals for Area of Interest 243.1 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher
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Rogers Road Existing Conditions
  Printed  8/12/2015Prepared by Boundaries LLC - DCM

Page 2HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

266,021 61 >75% Grass cover, Good, HSG B  (7S, 8S, 9S)
282,399 74 >75% Grass cover, Good, HSG C  (1S, 2S, 3S, 4S, 5S, 6S, 7S)

16,596 80 >75% Grass cover, Good, HSG D  (7S, 8S, 9S)
3,920 89 Gravel roads, HSG C  (6S)
6,578 55 Woods, Good, HSG B  (9S)
3,964 77 Woods, Good, HSG D  (9S)

579,479 68 TOTAL AREA



Rogers Road Existing Conditions
  Printed  8/12/2015Prepared by Boundaries LLC - DCM
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
272,598 HSG B 7S, 8S, 9S
286,320 HSG C 1S, 2S, 3S, 4S, 5S, 6S, 7S

20,560 HSG D 7S, 8S, 9S
0 Other

579,479 TOTAL AREA



Rogers Road Existing Conditions
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

0 266,021 282,399 16,596 0 565,017 >75% Grass 
cover, Good

0 0 3,920 0 0 3,920 Gravel roads
0 6,578 0 3,964 0 10,542 Woods, Good

0 272,598 286,320 20,560 0 579,479 TOTAL AREA



Type III 24-hr  2-Year Rainfall=3.40"Rogers Road Existing Conditions
  Printed  8/12/2015Prepared by Boundaries LLC - DCM
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   0.00% Impervious   Runoff Depth>1.17"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=74   Runoff=1.0 cfs  4,035 cf

Runoff Area=0.705 ac   0.00% Impervious   Runoff Depth>1.17"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=74   Runoff=0.7 cfs  2,988 cf

Runoff Area=1.092 ac   0.00% Impervious   Runoff Depth>1.17"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=74   Runoff=1.1 cfs  4,628 cf

Runoff Area=0.618 ac   0.00% Impervious   Runoff Depth>1.17"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=74   Runoff=0.6 cfs  2,619 cf

Runoff Area=1.960 ac   0.00% Impervious   Runoff Depth>1.17"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=74   Runoff=1.9 cfs  8,304 cf

Runoff Area=1.224 ac   0.00% Impervious   Runoff Depth>1.23"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=75   Runoff=1.5 cfs  5,460 cf

Runoff Area=2.145 ac   0.00% Impervious   Runoff Depth>0.56"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=0.7 cfs  4,395 cf

Runoff Area=2.890 ac   0.00% Impervious   Runoff Depth>0.57"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=0.9 cfs  5,931 cf

Runoff Area=1.717 ac   0.00% Impervious   Runoff Depth>0.61"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=0.6 cfs  3,787 cf

Avg. Flow Depth=0.18'   Max Vel=2.61 fps   Inflow=1.9 cfs  8,304 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=1.8 cfs  8,265 cf

Avg. Flow Depth=0.16'   Max Vel=2.54 fps   Inflow=1.5 cfs  5,460 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=1.4 cfs  5,437 cf

   Inflow=0.7 cfs  2,988 cfLink 7L: Wetlands NW
   Primary=0.7 cfs  2,988 cf

   Inflow=1.0 cfs  4,035 cfLink 8L: Depression S
   Primary=1.0 cfs  4,035 cf

   Inflow=1.1 cfs  4,628 cfLink 9L: Wetlands NE
   Primary=1.1 cfs  4,628 cf

   Inflow=0.6 cfs  2,619 cfLink 10L: Wetlands N
   Primary=0.6 cfs  2,619 cf

   Inflow=1.8 cfs  8,265 cfLink 11L: Collection Swale W
   Primary=1.8 cfs  8,265 cf
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   Inflow=1.4 cfs  5,437 cfLink 12L: Collection Swale W
   Primary=1.4 cfs  5,437 cf

   Inflow=0.7 cfs  4,395 cfLink 15L: Wetland W
   Primary=0.7 cfs  4,395 cf

   Inflow=1.6 cfs  9,719 cfLink 16L: Wetland E
   Primary=1.6 cfs  9,719 cf

Total Runoff Area = 579,479 sf   Runoff Volume = 42,148 cf   Average Runoff Depth = 0.87"
100.00% Pervious = 579,479 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 1.0 cfs @ 12.21 hrs,  Volume= 4,035 cf,  Depth> 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.952 74 >75% Grass cover, Good, HSG C
0.952 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total

Subcatchment 1S: Bulky Waste Landfill SW

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=0.952 ac
Runoff Volume=4,035 cf
Runoff Depth>1.17"
Flow Length=239'
Tc=13.7 min
CN=74

1.0 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 0.7 cfs @ 12.21 hrs,  Volume= 2,988 cf,  Depth> 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.705 74 >75% Grass cover, Good, HSG C
0.705 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

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

Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=0.705 ac
Runoff Volume=2,988 cf
Runoff Depth>1.17"
Flow Length=179'
Tc=14.1 min
CN=74

0.7 cfs
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Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 1.1 cfs @ 12.22 hrs,  Volume= 4,628 cf,  Depth> 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
1.092 74 >75% Grass cover, Good, HSG C
1.092 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=1.092 ac
Runoff Volume=4,628 cf
Runoff Depth>1.17"
Flow Length=204'
Tc=14.6 min
CN=74

1.1 cfs
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Summary for Subcatchment 4S: Landfill N

Runoff = 0.6 cfs @ 12.21 hrs,  Volume= 2,619 cf,  Depth> 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.618 74 >75% Grass cover, Good, HSG C
0.618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

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

Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=0.618 ac
Runoff Volume=2,619 cf
Runoff Depth>1.17"
Flow Length=222'
Tc=14.3 min
CN=74

0.6 cfs
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Summary for Subcatchment 5S: Landfill W

Runoff = 1.9 cfs @ 12.22 hrs,  Volume= 8,304 cf,  Depth> 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
1.960 74 >75% Grass cover, Good, HSG C
1.960 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total

Subcatchment 5S: Landfill W
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=1.960 ac
Runoff Volume=8,304 cf
Runoff Depth>1.17"
Flow Length=752'
Tc=15.2 min
CN=74

1.9 cfs
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Summary for Subcatchment 6S: Landfill E

Runoff = 1.5 cfs @ 12.15 hrs,  Volume= 5,460 cf,  Depth> 1.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
1.134 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C
1.224 75 Weighted Average
1.224 100.00% Pervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E

Runoff
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=1.224 ac
Runoff Volume=5,460 cf
Runoff Depth>1.23"
Flow Length=459'
Tc=10.0 min
CN=75

1.5 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 0.7 cfs @ 12.45 hrs,  Volume= 4,395 cf,  Depth> 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.022 74 >75% Grass cover, Good, HSG C
0.089 80 >75% Grass cover, Good, HSG D
0.282 61 >75% Grass cover, Good, HSG B
1.752 61 >75% Grass cover, Good, HSG B
2.145 62 Weighted Average
2.145 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=2.145 ac
Runoff Volume=4,395 cf
Runoff Depth>0.56"
Flow Length=472'
Tc=24.7 min
CN=62

0.7 cfs
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Summary for Subcatchment 8S: Green Field E

Runoff = 0.9 cfs @ 12.37 hrs,  Volume= 5,931 cf,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
2.685 61 >75% Grass cover, Good, HSG B
0.072 80 >75% Grass cover, Good, HSG D
0.033 80 >75% Grass cover, Good, HSG D
0.100 61 >75% Grass cover, Good, HSG B
2.890 62 Weighted Average
2.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total

Subcatchment 8S: Green Field E
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=2.890 ac
Runoff Volume=5,931 cf
Runoff Depth>0.57"
Flow Length=305'
Tc=20.6 min
CN=62

0.9 cfs



Type III 24-hr  2-Year Rainfall=3.40"Rogers Road Existing Conditions
  Printed  8/12/2015Prepared by Boundaries LLC - DCM

Page 17HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 9S: Greenfield 2

Runoff = 0.6 cfs @ 12.34 hrs,  Volume= 3,787 cf,  Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.288 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D
1.717 63 Weighted Average
1.717 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=1.717 ac
Runoff Volume=3,787 cf
Runoff Depth>0.61"
Flow Length=247'
Tc=19.4 min
CN=63

0.6 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 1.17"    for  2-Year event
Inflow = 1.9 cfs @ 12.22 hrs,  Volume= 8,304 cf
Outflow = 1.8 cfs @ 12.28 hrs,  Volume= 8,265 cf,  Atten= 5%,  Lag= 3.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 2.61 fps,  Min. Travel Time= 4.2 min
Avg. Velocity = 0.99 fps,  Avg. Travel Time= 11.1 min

Peak Storage= 457 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale
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Inflow Area=85,378 sf
Avg. Flow Depth=0.18'
Max Vel=2.61 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

1.9 cfs

1.8 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 1.23"    for  2-Year event
Inflow = 1.5 cfs @ 12.15 hrs,  Volume= 5,460 cf
Outflow = 1.4 cfs @ 12.20 hrs,  Volume= 5,437 cf,  Atten= 6%,  Lag= 2.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 2.54 fps,  Min. Travel Time= 3.5 min
Avg. Velocity = 0.86 fps,  Avg. Travel Time= 10.2 min

Peak Storage= 288 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale
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Inflow Area=53,317 sf
Avg. Flow Depth=0.16'
Max Vel=2.54 fps
n=0.030
L=527.0'
S=0.0372 '/'
Capacity=34.5 cfs

1.5 cfs

1.4 cfs
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 0.00% Impervious,  Inflow Depth > 1.17"    for  2-Year event
Inflow = 0.7 cfs @ 12.21 hrs,  Volume= 2,988 cf
Primary = 0.7 cfs @ 12.21 hrs,  Volume= 2,988 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW
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Inflow Area=30,710 sf
0.7 cfs

0.7 cfs
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 0.00% Impervious,  Inflow Depth > 1.17"    for  2-Year event
Inflow = 1.0 cfs @ 12.21 hrs,  Volume= 4,035 cf
Primary = 1.0 cfs @ 12.21 hrs,  Volume= 4,035 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S
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Inflow Area=41,469 sf
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Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 0.00% Impervious,  Inflow Depth > 1.17"    for  2-Year event
Inflow = 1.1 cfs @ 12.22 hrs,  Volume= 4,628 cf
Primary = 1.1 cfs @ 12.22 hrs,  Volume= 4,628 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE
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Inflow Area=47,568 sf
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Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 0.00% Impervious,  Inflow Depth > 1.17"    for  2-Year event
Inflow = 0.6 cfs @ 12.21 hrs,  Volume= 2,619 cf
Primary = 0.6 cfs @ 12.21 hrs,  Volume= 2,619 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N
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Inflow Area=26,920 sf
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Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 1.16"    for  2-Year event
Inflow = 1.8 cfs @ 12.28 hrs,  Volume= 8,265 cf
Primary = 1.8 cfs @ 12.28 hrs,  Volume= 8,265 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W
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Inflow Area=85,378 sf
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 1.22"    for  2-Year event
Inflow = 1.4 cfs @ 12.20 hrs,  Volume= 5,437 cf
Primary = 1.4 cfs @ 12.20 hrs,  Volume= 5,437 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W
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Inflow Area=53,317 sf
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Summary for Link 15L: Wetland W

Inflow Area = 93,436 sf, 0.00% Impervious,  Inflow Depth > 0.56"    for  2-Year event
Inflow = 0.7 cfs @ 12.45 hrs,  Volume= 4,395 cf
Primary = 0.7 cfs @ 12.45 hrs,  Volume= 4,395 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Summary for Link 16L: Wetland E

Inflow Area = 200,681 sf, 0.00% Impervious,  Inflow Depth > 0.58"    for  2-Year event
Inflow = 1.6 cfs @ 12.36 hrs,  Volume= 9,719 cf
Primary = 1.6 cfs @ 12.36 hrs,  Volume= 9,719 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   0.00% Impervious   Runoff Depth>1.81"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=74   Runoff=1.6 cfs  6,271 cf

Runoff Area=0.705 ac   0.00% Impervious   Runoff Depth>1.81"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=74   Runoff=1.1 cfs  4,643 cf

Runoff Area=1.092 ac   0.00% Impervious   Runoff Depth>1.81"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=74   Runoff=1.7 cfs  7,191 cf

Runoff Area=0.618 ac   0.00% Impervious   Runoff Depth>1.81"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=74   Runoff=1.0 cfs  4,070 cf

Runoff Area=1.960 ac   0.00% Impervious   Runoff Depth>1.81"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=74   Runoff=3.1 cfs  12,906 cf

Runoff Area=1.224 ac   0.00% Impervious   Runoff Depth>1.89"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=75   Runoff=2.3 cfs  8,403 cf

Runoff Area=2.145 ac   0.00% Impervious   Runoff Depth>1.02"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=1.4 cfs  7,938 cf

Runoff Area=2.890 ac   0.00% Impervious   Runoff Depth>1.02"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=2.0 cfs  10,709 cf

Runoff Area=1.717 ac   0.00% Impervious   Runoff Depth>1.08"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=1.3 cfs  6,729 cf

Avg. Flow Depth=0.23'   Max Vel=3.03 fps   Inflow=3.1 cfs  12,906 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=3.0 cfs  12,857 cf

Avg. Flow Depth=0.21'   Max Vel=2.96 fps   Inflow=2.3 cfs  8,403 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=2.2 cfs  8,374 cf

   Inflow=1.1 cfs  4,643 cfLink 7L: Wetlands NW
   Primary=1.1 cfs  4,643 cf

   Inflow=1.6 cfs  6,271 cfLink 8L: Depression S
   Primary=1.6 cfs  6,271 cf

   Inflow=1.7 cfs  7,191 cfLink 9L: Wetlands NE
   Primary=1.7 cfs  7,191 cf

   Inflow=1.0 cfs  4,070 cfLink 10L: Wetlands N
   Primary=1.0 cfs  4,070 cf

   Inflow=3.0 cfs  12,857 cfLink 11L: Collection Swale W
   Primary=3.0 cfs  12,857 cf
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   Inflow=2.2 cfs  8,374 cfLink 12L: Collection Swale W
   Primary=2.2 cfs  8,374 cf

   Inflow=1.4 cfs  7,938 cfLink 15L: Wetland W
   Primary=1.4 cfs  7,938 cf

   Inflow=3.3 cfs  17,438 cfLink 16L: Wetland E
   Primary=3.3 cfs  17,438 cf

Total Runoff Area = 579,479 sf   Runoff Volume = 68,860 cf   Average Runoff Depth = 1.43"
100.00% Pervious = 579,479 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 1.6 cfs @ 12.20 hrs,  Volume= 6,271 cf,  Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.952 74 >75% Grass cover, Good, HSG C
0.952 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total

Subcatchment 1S: Bulky Waste Landfill SW

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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w
  (
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0

Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=0.952 ac
Runoff Volume=6,271 cf
Runoff Depth>1.81"
Flow Length=239'
Tc=13.7 min
CN=74

1.6 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 1.1 cfs @ 12.20 hrs,  Volume= 4,643 cf,  Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.705 74 >75% Grass cover, Good, HSG C
0.705 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=0.705 ac
Runoff Volume=4,643 cf
Runoff Depth>1.81"
Flow Length=179'
Tc=14.1 min
CN=74

1.1 cfs
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Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 1.7 cfs @ 12.21 hrs,  Volume= 7,191 cf,  Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
1.092 74 >75% Grass cover, Good, HSG C
1.092 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=1.092 ac
Runoff Volume=7,191 cf
Runoff Depth>1.81"
Flow Length=204'
Tc=14.6 min
CN=74

1.7 cfs
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Summary for Subcatchment 4S: Landfill N

Runoff = 1.0 cfs @ 12.21 hrs,  Volume= 4,070 cf,  Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.618 74 >75% Grass cover, Good, HSG C
0.618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=0.618 ac
Runoff Volume=4,070 cf
Runoff Depth>1.81"
Flow Length=222'
Tc=14.3 min
CN=74

1.0 cfs



Type III 24-hr  5-Year Rainfall=4.30"Rogers Road Existing Conditions
  Printed  8/12/2015Prepared by Boundaries LLC - DCM

Page 34HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Landfill W

Runoff = 3.1 cfs @ 12.22 hrs,  Volume= 12,906 cf,  Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
1.960 74 >75% Grass cover, Good, HSG C
1.960 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total

Subcatchment 5S: Landfill W

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=1.960 ac
Runoff Volume=12,906 cf
Runoff Depth>1.81"
Flow Length=752'
Tc=15.2 min
CN=74

3.1 cfs
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Summary for Subcatchment 6S: Landfill E

Runoff = 2.3 cfs @ 12.15 hrs,  Volume= 8,403 cf,  Depth> 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
1.134 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C
1.224 75 Weighted Average
1.224 100.00% Pervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=1.224 ac
Runoff Volume=8,403 cf
Runoff Depth>1.89"
Flow Length=459'
Tc=10.0 min
CN=75

2.3 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 1.4 cfs @ 12.40 hrs,  Volume= 7,938 cf,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.022 74 >75% Grass cover, Good, HSG C
0.089 80 >75% Grass cover, Good, HSG D
0.282 61 >75% Grass cover, Good, HSG B
1.752 61 >75% Grass cover, Good, HSG B
2.145 62 Weighted Average
2.145 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=2.145 ac
Runoff Volume=7,938 cf
Runoff Depth>1.02"
Flow Length=472'
Tc=24.7 min
CN=62

1.4 cfs
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Summary for Subcatchment 8S: Green Field E

Runoff = 2.0 cfs @ 12.33 hrs,  Volume= 10,709 cf,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
2.685 61 >75% Grass cover, Good, HSG B
0.072 80 >75% Grass cover, Good, HSG D
0.033 80 >75% Grass cover, Good, HSG D
0.100 61 >75% Grass cover, Good, HSG B
2.890 62 Weighted Average
2.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total

Subcatchment 8S: Green Field E

Runoff
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=2.890 ac
Runoff Volume=10,709 cf
Runoff Depth>1.02"
Flow Length=305'
Tc=20.6 min
CN=62

2.0 cfs
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Summary for Subcatchment 9S: Greenfield 2

Runoff = 1.3 cfs @ 12.31 hrs,  Volume= 6,729 cf,  Depth> 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.288 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D
1.717 63 Weighted Average
1.717 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2

Runoff
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=1.717 ac
Runoff Volume=6,729 cf
Runoff Depth>1.08"
Flow Length=247'
Tc=19.4 min
CN=63

1.3 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 1.81"    for  5-Year event
Inflow = 3.1 cfs @ 12.22 hrs,  Volume= 12,906 cf
Outflow = 3.0 cfs @ 12.27 hrs,  Volume= 12,857 cf,  Atten= 4%,  Lag= 2.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.03 fps,  Min. Travel Time= 3.6 min
Avg. Velocity = 1.11 fps,  Avg. Travel Time= 9.8 min

Peak Storage= 641 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale

Inflow
Outflow

Hydrograph
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Inflow Area=85,378 sf
Avg. Flow Depth=0.23'
Max Vel=3.03 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

3.1 cfs

3.0 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 1.89"    for  5-Year event
Inflow = 2.3 cfs @ 12.15 hrs,  Volume= 8,403 cf
Outflow = 2.2 cfs @ 12.19 hrs,  Volume= 8,374 cf,  Atten= 5%,  Lag= 2.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 2.96 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 0.97 fps,  Avg. Travel Time= 9.0 min

Peak Storage= 392 cf @ 12.19 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale

Inflow
Outflow
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Inflow Area=53,317 sf
Avg. Flow Depth=0.21'
Max Vel=2.96 fps
n=0.030
L=527.0'
S=0.0372 '/'
Capacity=34.5 cfs

2.3 cfs

2.2 cfs
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 0.00% Impervious,  Inflow Depth > 1.81"    for  5-Year event
Inflow = 1.1 cfs @ 12.20 hrs,  Volume= 4,643 cf
Primary = 1.1 cfs @ 12.20 hrs,  Volume= 4,643 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW

Inflow
Primary

Hydrograph
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Inflow Area=30,710 sf
1.1 cfs

1.1 cfs
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 0.00% Impervious,  Inflow Depth > 1.81"    for  5-Year event
Inflow = 1.6 cfs @ 12.20 hrs,  Volume= 6,271 cf
Primary = 1.6 cfs @ 12.20 hrs,  Volume= 6,271 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S
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Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 0.00% Impervious,  Inflow Depth > 1.81"    for  5-Year event
Inflow = 1.7 cfs @ 12.21 hrs,  Volume= 7,191 cf
Primary = 1.7 cfs @ 12.21 hrs,  Volume= 7,191 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE
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Primary
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Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 0.00% Impervious,  Inflow Depth > 1.81"    for  5-Year event
Inflow = 1.0 cfs @ 12.21 hrs,  Volume= 4,070 cf
Primary = 1.0 cfs @ 12.21 hrs,  Volume= 4,070 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N
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Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 1.81"    for  5-Year event
Inflow = 3.0 cfs @ 12.27 hrs,  Volume= 12,857 cf
Primary = 3.0 cfs @ 12.27 hrs,  Volume= 12,857 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 1.88"    for  5-Year event
Inflow = 2.2 cfs @ 12.19 hrs,  Volume= 8,374 cf
Primary = 2.2 cfs @ 12.19 hrs,  Volume= 8,374 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W
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Summary for Link 15L: Wetland W

Inflow Area = 93,436 sf, 0.00% Impervious,  Inflow Depth > 1.02"    for  5-Year event
Inflow = 1.4 cfs @ 12.40 hrs,  Volume= 7,938 cf
Primary = 1.4 cfs @ 12.40 hrs,  Volume= 7,938 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Summary for Link 16L: Wetland E

Inflow Area = 200,681 sf, 0.00% Impervious,  Inflow Depth > 1.04"    for  5-Year event
Inflow = 3.3 cfs @ 12.32 hrs,  Volume= 17,438 cf
Primary = 3.3 cfs @ 12.32 hrs,  Volume= 17,438 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   0.00% Impervious   Runoff Depth>2.36"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=74   Runoff=2.0 cfs  8,148 cf

Runoff Area=0.705 ac   0.00% Impervious   Runoff Depth>2.36"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=74   Runoff=1.5 cfs  6,033 cf

Runoff Area=1.092 ac   0.00% Impervious   Runoff Depth>2.36"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=74   Runoff=2.3 cfs  9,344 cf

Runoff Area=0.618 ac   0.00% Impervious   Runoff Depth>2.36"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=74   Runoff=1.3 cfs  5,289 cf

Runoff Area=1.960 ac   0.00% Impervious   Runoff Depth>2.36"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=74   Runoff=4.0 cfs  16,770 cf

Runoff Area=1.224 ac   0.00% Impervious   Runoff Depth>2.44"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=75   Runoff=3.0 cfs  10,862 cf

Runoff Area=2.145 ac   0.00% Impervious   Runoff Depth>1.43"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=2.0 cfs  11,125 cf

Runoff Area=2.890 ac   0.00% Impervious   Runoff Depth>1.43"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=3.0 cfs  15,007 cf

Runoff Area=1.717 ac   0.00% Impervious   Runoff Depth>1.50"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=1.9 cfs  9,357 cf

Avg. Flow Depth=0.27'   Max Vel=3.30 fps   Inflow=4.0 cfs  16,770 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=3.9 cfs  16,715 cf

Avg. Flow Depth=0.24'   Max Vel=3.23 fps   Inflow=3.0 cfs  10,862 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=2.9 cfs  10,830 cf

   Inflow=1.5 cfs  6,033 cfLink 7L: Wetlands NW
   Primary=1.5 cfs  6,033 cf

   Inflow=2.0 cfs  8,148 cfLink 8L: Depression S
   Primary=2.0 cfs  8,148 cf

   Inflow=2.3 cfs  9,344 cfLink 9L: Wetlands NE
   Primary=2.3 cfs  9,344 cf

   Inflow=1.3 cfs  5,289 cfLink 10L: Wetlands N
   Primary=1.3 cfs  5,289 cf

   Inflow=3.9 cfs  16,715 cfLink 11L: Collection Swale W
   Primary=3.9 cfs  16,715 cf
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   Inflow=2.9 cfs  10,830 cfLink 12L: Collection Swale W
   Primary=2.9 cfs  10,830 cf

   Inflow=2.0 cfs  11,125 cfLink 15L: Wetland W
   Primary=2.0 cfs  11,125 cf

   Inflow=4.9 cfs  24,364 cfLink 16L: Wetland E
   Primary=4.9 cfs  24,364 cf

Total Runoff Area = 579,479 sf   Runoff Volume = 91,936 cf   Average Runoff Depth = 1.90"
100.00% Pervious = 579,479 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 2.0 cfs @ 12.20 hrs,  Volume= 8,148 cf,  Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.952 74 >75% Grass cover, Good, HSG C
0.952 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total

Subcatchment 1S: Bulky Waste Landfill SW

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=0.952 ac
Runoff Volume=8,148 cf
Runoff Depth>2.36"
Flow Length=239'
Tc=13.7 min
CN=74

2.0 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 1.5 cfs @ 12.20 hrs,  Volume= 6,033 cf,  Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.705 74 >75% Grass cover, Good, HSG C
0.705 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=0.705 ac
Runoff Volume=6,033 cf
Runoff Depth>2.36"
Flow Length=179'
Tc=14.1 min
CN=74

1.5 cfs



Type III 24-hr  10-Year Rainfall=5.00"Rogers Road Existing Conditions
  Printed  8/12/2015Prepared by Boundaries LLC - DCM

Page 55HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 2.3 cfs @ 12.21 hrs,  Volume= 9,344 cf,  Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
1.092 74 >75% Grass cover, Good, HSG C
1.092 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

2

1

0

Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=1.092 ac
Runoff Volume=9,344 cf
Runoff Depth>2.36"
Flow Length=204'
Tc=14.6 min
CN=74

2.3 cfs
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Summary for Subcatchment 4S: Landfill N

Runoff = 1.3 cfs @ 12.20 hrs,  Volume= 5,289 cf,  Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.618 74 >75% Grass cover, Good, HSG C
0.618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=0.618 ac
Runoff Volume=5,289 cf
Runoff Depth>2.36"
Flow Length=222'
Tc=14.3 min
CN=74

1.3 cfs



Type III 24-hr  10-Year Rainfall=5.00"Rogers Road Existing Conditions
  Printed  8/12/2015Prepared by Boundaries LLC - DCM

Page 57HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Landfill W

Runoff = 4.0 cfs @ 12.22 hrs,  Volume= 16,770 cf,  Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
1.960 74 >75% Grass cover, Good, HSG C
1.960 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total

Subcatchment 5S: Landfill W
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=1.960 ac
Runoff Volume=16,770 cf
Runoff Depth>2.36"
Flow Length=752'
Tc=15.2 min
CN=74

4.0 cfs
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Summary for Subcatchment 6S: Landfill E

Runoff = 3.0 cfs @ 12.15 hrs,  Volume= 10,862 cf,  Depth> 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
1.134 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C
1.224 75 Weighted Average
1.224 100.00% Pervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=1.224 ac
Runoff Volume=10,862 cf
Runoff Depth>2.44"
Flow Length=459'
Tc=10.0 min
CN=75

3.0 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 2.0 cfs @ 12.38 hrs,  Volume= 11,125 cf,  Depth> 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.022 74 >75% Grass cover, Good, HSG C
0.089 80 >75% Grass cover, Good, HSG D
0.282 61 >75% Grass cover, Good, HSG B
1.752 61 >75% Grass cover, Good, HSG B
2.145 62 Weighted Average
2.145 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W

Runoff
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=2.145 ac
Runoff Volume=11,125 cf
Runoff Depth>1.43"
Flow Length=472'
Tc=24.7 min
CN=62

2.0 cfs



Type III 24-hr  10-Year Rainfall=5.00"Rogers Road Existing Conditions
  Printed  8/12/2015Prepared by Boundaries LLC - DCM

Page 62HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 8S: Green Field E

Runoff = 3.0 cfs @ 12.32 hrs,  Volume= 15,007 cf,  Depth> 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
2.685 61 >75% Grass cover, Good, HSG B
0.072 80 >75% Grass cover, Good, HSG D
0.033 80 >75% Grass cover, Good, HSG D
0.100 61 >75% Grass cover, Good, HSG B
2.890 62 Weighted Average
2.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total

Subcatchment 8S: Green Field E

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=2.890 ac
Runoff Volume=15,007 cf
Runoff Depth>1.43"
Flow Length=305'
Tc=20.6 min
CN=62

3.0 cfs
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Summary for Subcatchment 9S: Greenfield 2

Runoff = 1.9 cfs @ 12.30 hrs,  Volume= 9,357 cf,  Depth> 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.288 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D
1.717 63 Weighted Average
1.717 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=1.717 ac
Runoff Volume=9,357 cf
Runoff Depth>1.50"
Flow Length=247'
Tc=19.4 min
CN=63

1.9 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 2.36"    for  10-Year event
Inflow = 4.0 cfs @ 12.22 hrs,  Volume= 16,770 cf
Outflow = 3.9 cfs @ 12.26 hrs,  Volume= 16,715 cf,  Atten= 3%,  Lag= 2.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.30 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 1.20 fps,  Avg. Travel Time= 9.2 min

Peak Storage= 778 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=85,378 sf
Avg. Flow Depth=0.27'
Max Vel=3.30 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

4.0 cfs

3.9 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 2.44"    for  10-Year event
Inflow = 3.0 cfs @ 12.15 hrs,  Volume= 10,862 cf
Outflow = 2.9 cfs @ 12.18 hrs,  Volume= 10,830 cf,  Atten= 4%,  Lag= 1.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.23 fps,  Min. Travel Time= 2.7 min
Avg. Velocity = 1.04 fps,  Avg. Travel Time= 8.4 min

Peak Storage= 470 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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F
lo

w
  (

cf
s)

3

2

1

0

Inflow Area=53,317 sf
Avg. Flow Depth=0.24'
Max Vel=3.23 fps
n=0.030
L=527.0'
S=0.0372 '/'
Capacity=34.5 cfs

3.0 cfs

2.9 cfs
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 0.00% Impervious,  Inflow Depth > 2.36"    for  10-Year event
Inflow = 1.5 cfs @ 12.20 hrs,  Volume= 6,033 cf
Primary = 1.5 cfs @ 12.20 hrs,  Volume= 6,033 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Inflow Area=30,710 sf
1.5 cfs

1.5 cfs
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 0.00% Impervious,  Inflow Depth > 2.36"    for  10-Year event
Inflow = 2.0 cfs @ 12.20 hrs,  Volume= 8,148 cf
Primary = 2.0 cfs @ 12.20 hrs,  Volume= 8,148 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

2

1

0

Inflow Area=41,469 sf
2.0 cfs

2.0 cfs
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Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 0.00% Impervious,  Inflow Depth > 2.36"    for  10-Year event
Inflow = 2.3 cfs @ 12.21 hrs,  Volume= 9,344 cf
Primary = 2.3 cfs @ 12.21 hrs,  Volume= 9,344 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE

Inflow
Primary

Hydrograph
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Inflow Area=47,568 sf
2.3 cfs
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Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 0.00% Impervious,  Inflow Depth > 2.36"    for  10-Year event
Inflow = 1.3 cfs @ 12.20 hrs,  Volume= 5,289 cf
Primary = 1.3 cfs @ 12.20 hrs,  Volume= 5,289 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N

Inflow
Primary

Hydrograph
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Inflow Area=26,920 sf
1.3 cfs

1.3 cfs
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Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 2.35"    for  10-Year event
Inflow = 3.9 cfs @ 12.26 hrs,  Volume= 16,715 cf
Primary = 3.9 cfs @ 12.26 hrs,  Volume= 16,715 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W

Inflow
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Inflow Area=85,378 sf
3.9 cfs

3.9 cfs
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 2.44"    for  10-Year event
Inflow = 2.9 cfs @ 12.18 hrs,  Volume= 10,830 cf
Primary = 2.9 cfs @ 12.18 hrs,  Volume= 10,830 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W

Inflow
Primary
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2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2

1

0

Inflow Area=53,317 sf
2.9 cfs

2.9 cfs
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Summary for Link 15L: Wetland W

Inflow Area = 93,436 sf, 0.00% Impervious,  Inflow Depth > 1.43"    for  10-Year event
Inflow = 2.0 cfs @ 12.38 hrs,  Volume= 11,125 cf
Primary = 2.0 cfs @ 12.38 hrs,  Volume= 11,125 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Inflow Area=93,436 sf
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Summary for Link 16L: Wetland E

Inflow Area = 200,681 sf, 0.00% Impervious,  Inflow Depth > 1.46"    for  10-Year event
Inflow = 4.9 cfs @ 12.31 hrs,  Volume= 24,364 cf
Primary = 4.9 cfs @ 12.31 hrs,  Volume= 24,364 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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Inflow Area=200,681 sf
4.9 cfs
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   0.00% Impervious   Runoff Depth>2.93"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=74   Runoff=2.5 cfs  10,114 cf

Runoff Area=0.705 ac   0.00% Impervious   Runoff Depth>2.93"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=74   Runoff=1.9 cfs  7,489 cf

Runoff Area=1.092 ac   0.00% Impervious   Runoff Depth>2.93"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=74   Runoff=2.9 cfs  11,599 cf

Runoff Area=0.618 ac   0.00% Impervious   Runoff Depth>2.93"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=74   Runoff=1.6 cfs  6,565 cf

Runoff Area=1.960 ac   0.00% Impervious   Runoff Depth>2.93"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=74   Runoff=5.0 cfs  20,816 cf

Runoff Area=1.224 ac   0.00% Impervious   Runoff Depth>3.02"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=75   Runoff=3.8 cfs  13,430 cf

Runoff Area=2.145 ac   0.00% Impervious   Runoff Depth>1.88"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=2.8 cfs  14,608 cf

Runoff Area=2.890 ac   0.00% Impervious   Runoff Depth>1.88"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=4.0 cfs  19,704 cf

Runoff Area=1.717 ac   0.00% Impervious   Runoff Depth>1.96"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=2.6 cfs  12,217 cf

Avg. Flow Depth=0.30'   Max Vel=3.52 fps   Inflow=5.0 cfs  20,816 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=4.9 cfs  20,755 cf

Avg. Flow Depth=0.27'   Max Vel=3.46 fps   Inflow=3.8 cfs  13,430 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=3.6 cfs  13,394 cf

   Inflow=1.9 cfs  7,489 cfLink 7L: Wetlands NW
   Primary=1.9 cfs  7,489 cf

   Inflow=2.5 cfs  10,114 cfLink 8L: Depression S
   Primary=2.5 cfs  10,114 cf

   Inflow=2.9 cfs  11,599 cfLink 9L: Wetlands NE
   Primary=2.9 cfs  11,599 cf

   Inflow=1.6 cfs  6,565 cfLink 10L: Wetlands N
   Primary=1.6 cfs  6,565 cf

   Inflow=4.9 cfs  20,755 cfLink 11L: Collection Swale W
   Primary=4.9 cfs  20,755 cf
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   Inflow=3.6 cfs  13,394 cfLink 12L: Collection Swale W
   Primary=3.6 cfs  13,394 cf

   Inflow=2.8 cfs  14,608 cfLink 15L: Wetland W
   Primary=2.8 cfs  14,608 cf

   Inflow=6.6 cfs  31,922 cfLink 16L: Wetland E
   Primary=6.6 cfs  31,922 cf

Total Runoff Area = 579,479 sf   Runoff Volume = 116,542 cf   Average Runoff Depth = 2.41"
100.00% Pervious = 579,479 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 2.5 cfs @ 12.19 hrs,  Volume= 10,114 cf,  Depth> 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.952 74 >75% Grass cover, Good, HSG C
0.952 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total

Subcatchment 1S: Bulky Waste Landfill SW

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=0.952 ac
Runoff Volume=10,114 cf
Runoff Depth>2.93"
Flow Length=239'
Tc=13.7 min
CN=74

2.5 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 1.9 cfs @ 12.20 hrs,  Volume= 7,489 cf,  Depth> 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.705 74 >75% Grass cover, Good, HSG C
0.705 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=0.705 ac
Runoff Volume=7,489 cf
Runoff Depth>2.93"
Flow Length=179'
Tc=14.1 min
CN=74

1.9 cfs
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Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 2.9 cfs @ 12.21 hrs,  Volume= 11,599 cf,  Depth> 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
1.092 74 >75% Grass cover, Good, HSG C
1.092 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2

1

0

Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=1.092 ac
Runoff Volume=11,599 cf
Runoff Depth>2.93"
Flow Length=204'
Tc=14.6 min
CN=74

2.9 cfs
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Summary for Subcatchment 4S: Landfill N

Runoff = 1.6 cfs @ 12.20 hrs,  Volume= 6,565 cf,  Depth> 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.618 74 >75% Grass cover, Good, HSG C
0.618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N

Runoff
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=0.618 ac
Runoff Volume=6,565 cf
Runoff Depth>2.93"
Flow Length=222'
Tc=14.3 min
CN=74

1.6 cfs
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Summary for Subcatchment 5S: Landfill W

Runoff = 5.0 cfs @ 12.21 hrs,  Volume= 20,816 cf,  Depth> 2.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
1.960 74 >75% Grass cover, Good, HSG C
1.960 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total

Subcatchment 5S: Landfill W
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=1.960 ac
Runoff Volume=20,816 cf
Runoff Depth>2.93"
Flow Length=752'
Tc=15.2 min
CN=74

5.0 cfs
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Summary for Subcatchment 6S: Landfill E

Runoff = 3.8 cfs @ 12.15 hrs,  Volume= 13,430 cf,  Depth> 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
1.134 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C
1.224 75 Weighted Average
1.224 100.00% Pervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E

Runoff
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=1.224 ac
Runoff Volume=13,430 cf
Runoff Depth>3.02"
Flow Length=459'
Tc=10.0 min
CN=75

3.8 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 2.8 cfs @ 12.37 hrs,  Volume= 14,608 cf,  Depth> 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.022 74 >75% Grass cover, Good, HSG C
0.089 80 >75% Grass cover, Good, HSG D
0.282 61 >75% Grass cover, Good, HSG B
1.752 61 >75% Grass cover, Good, HSG B
2.145 62 Weighted Average
2.145 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2

1

0

Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=2.145 ac
Runoff Volume=14,608 cf
Runoff Depth>1.88"
Flow Length=472'
Tc=24.7 min
CN=62

2.8 cfs
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Summary for Subcatchment 8S: Green Field E

Runoff = 4.0 cfs @ 12.31 hrs,  Volume= 19,704 cf,  Depth> 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
2.685 61 >75% Grass cover, Good, HSG B
0.072 80 >75% Grass cover, Good, HSG D
0.033 80 >75% Grass cover, Good, HSG D
0.100 61 >75% Grass cover, Good, HSG B
2.890 62 Weighted Average
2.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total

Subcatchment 8S: Green Field E
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=2.890 ac
Runoff Volume=19,704 cf
Runoff Depth>1.88"
Flow Length=305'
Tc=20.6 min
CN=62

4.0 cfs
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Summary for Subcatchment 9S: Greenfield 2

Runoff = 2.6 cfs @ 12.29 hrs,  Volume= 12,217 cf,  Depth> 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.288 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D
1.717 63 Weighted Average
1.717 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=1.717 ac
Runoff Volume=12,217 cf
Runoff Depth>1.96"
Flow Length=247'
Tc=19.4 min
CN=63

2.6 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 2.93"    for  25-Year event
Inflow = 5.0 cfs @ 12.21 hrs,  Volume= 20,816 cf
Outflow = 4.9 cfs @ 12.26 hrs,  Volume= 20,755 cf,  Atten= 3%,  Lag= 2.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.52 fps,  Min. Travel Time= 3.1 min
Avg. Velocity = 1.27 fps,  Avg. Travel Time= 8.6 min

Peak Storage= 912 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale
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Inflow Area=85,378 sf
Avg. Flow Depth=0.30'
Max Vel=3.52 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

5.0 cfs
4.9 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 3.02"    for  25-Year event
Inflow = 3.8 cfs @ 12.15 hrs,  Volume= 13,430 cf
Outflow = 3.6 cfs @ 12.17 hrs,  Volume= 13,394 cf,  Atten= 3%,  Lag= 1.8 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.46 fps,  Min. Travel Time= 2.5 min
Avg. Velocity = 1.11 fps,  Avg. Travel Time= 7.9 min

Peak Storage= 548 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale
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Inflow Area=53,317 sf
Avg. Flow Depth=0.27'
Max Vel=3.46 fps
n=0.030
L=527.0'
S=0.0372 '/'
Capacity=34.5 cfs

3.8 cfs

3.6 cfs
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 0.00% Impervious,  Inflow Depth > 2.93"    for  25-Year event
Inflow = 1.9 cfs @ 12.20 hrs,  Volume= 7,489 cf
Primary = 1.9 cfs @ 12.20 hrs,  Volume= 7,489 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW
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Inflow Area=30,710 sf
1.9 cfs

1.9 cfs
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 0.00% Impervious,  Inflow Depth > 2.93"    for  25-Year event
Inflow = 2.5 cfs @ 12.19 hrs,  Volume= 10,114 cf
Primary = 2.5 cfs @ 12.19 hrs,  Volume= 10,114 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S
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Inflow Area=41,469 sf
2.5 cfs

2.5 cfs
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Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 0.00% Impervious,  Inflow Depth > 2.93"    for  25-Year event
Inflow = 2.9 cfs @ 12.21 hrs,  Volume= 11,599 cf
Primary = 2.9 cfs @ 12.21 hrs,  Volume= 11,599 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE
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Inflow Area=47,568 sf
2.9 cfs

2.9 cfs
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Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 0.00% Impervious,  Inflow Depth > 2.93"    for  25-Year event
Inflow = 1.6 cfs @ 12.20 hrs,  Volume= 6,565 cf
Primary = 1.6 cfs @ 12.20 hrs,  Volume= 6,565 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N
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Inflow Area=26,920 sf
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Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 2.92"    for  25-Year event
Inflow = 4.9 cfs @ 12.26 hrs,  Volume= 20,755 cf
Primary = 4.9 cfs @ 12.26 hrs,  Volume= 20,755 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W
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Inflow Area=85,378 sf
4.9 cfs

4.9 cfs
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 3.01"    for  25-Year event
Inflow = 3.6 cfs @ 12.17 hrs,  Volume= 13,394 cf
Primary = 3.6 cfs @ 12.17 hrs,  Volume= 13,394 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W
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Inflow Area=53,317 sf
3.6 cfs

3.6 cfs
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Summary for Link 15L: Wetland W

Inflow Area = 93,436 sf, 0.00% Impervious,  Inflow Depth > 1.88"    for  25-Year event
Inflow = 2.8 cfs @ 12.37 hrs,  Volume= 14,608 cf
Primary = 2.8 cfs @ 12.37 hrs,  Volume= 14,608 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Inflow Area=93,436 sf
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Summary for Link 16L: Wetland E

Inflow Area = 200,681 sf, 0.00% Impervious,  Inflow Depth > 1.91"    for  25-Year event
Inflow = 6.6 cfs @ 12.30 hrs,  Volume= 31,922 cf
Primary = 6.6 cfs @ 12.30 hrs,  Volume= 31,922 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   0.00% Impervious   Runoff Depth>3.43"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=74   Runoff=3.0 cfs  11,854 cf

Runoff Area=0.705 ac   0.00% Impervious   Runoff Depth>3.43"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=74   Runoff=2.2 cfs  8,777 cf

Runoff Area=1.092 ac   0.00% Impervious   Runoff Depth>3.43"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=74   Runoff=3.3 cfs  13,594 cf

Runoff Area=0.618 ac   0.00% Impervious   Runoff Depth>3.43"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=74   Runoff=1.9 cfs  7,694 cf

Runoff Area=1.960 ac   0.00% Impervious   Runoff Depth>3.43"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=74   Runoff=5.9 cfs  24,397 cf

Runoff Area=1.224 ac   0.00% Impervious   Runoff Depth>3.53"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=75   Runoff=4.4 cfs  15,698 cf

Runoff Area=2.145 ac   0.00% Impervious   Runoff Depth>2.28"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=3.4 cfs  17,787 cf

Runoff Area=2.890 ac   0.00% Impervious   Runoff Depth>2.29"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=5.0 cfs  23,992 cf

Runoff Area=1.717 ac   0.00% Impervious   Runoff Depth>2.38"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=3.2 cfs  14,820 cf

Avg. Flow Depth=0.33'   Max Vel=3.69 fps   Inflow=5.9 cfs  24,397 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=5.8 cfs  24,331 cf

Avg. Flow Depth=0.30'   Max Vel=3.64 fps   Inflow=4.4 cfs  15,698 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=4.3 cfs  15,659 cf

   Inflow=2.2 cfs  8,777 cfLink 7L: Wetlands NW
   Primary=2.2 cfs  8,777 cf

   Inflow=3.0 cfs  11,854 cfLink 8L: Depression S
   Primary=3.0 cfs  11,854 cf

   Inflow=3.3 cfs  13,594 cfLink 9L: Wetlands NE
   Primary=3.3 cfs  13,594 cf

   Inflow=1.9 cfs  7,694 cfLink 10L: Wetlands N
   Primary=1.9 cfs  7,694 cf

   Inflow=5.8 cfs  24,331 cfLink 11L: Collection Swale W
   Primary=5.8 cfs  24,331 cf
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   Inflow=4.3 cfs  15,659 cfLink 12L: Collection Swale W
   Primary=4.3 cfs  15,659 cf

   Inflow=3.4 cfs  17,787 cfLink 15L: Wetland W
   Primary=3.4 cfs  17,787 cf

   Inflow=8.1 cfs  38,811 cfLink 16L: Wetland E
   Primary=8.1 cfs  38,811 cf

Total Runoff Area = 579,479 sf   Runoff Volume = 138,613 cf   Average Runoff Depth = 2.87"
100.00% Pervious = 579,479 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 3.0 cfs @ 12.19 hrs,  Volume= 11,854 cf,  Depth> 3.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.952 74 >75% Grass cover, Good, HSG C
0.952 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total

Subcatchment 1S: Bulky Waste Landfill SW
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=0.952 ac
Runoff Volume=11,854 cf
Runoff Depth>3.43"
Flow Length=239'
Tc=13.7 min
CN=74

3.0 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 2.2 cfs @ 12.20 hrs,  Volume= 8,777 cf,  Depth> 3.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.705 74 >75% Grass cover, Good, HSG C
0.705 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=0.705 ac
Runoff Volume=8,777 cf
Runoff Depth>3.43"
Flow Length=179'
Tc=14.1 min
CN=74

2.2 cfs
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Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 3.3 cfs @ 12.20 hrs,  Volume= 13,594 cf,  Depth> 3.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
1.092 74 >75% Grass cover, Good, HSG C
1.092 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=1.092 ac
Runoff Volume=13,594 cf
Runoff Depth>3.43"
Flow Length=204'
Tc=14.6 min
CN=74

3.3 cfs
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Summary for Subcatchment 4S: Landfill N

Runoff = 1.9 cfs @ 12.20 hrs,  Volume= 7,694 cf,  Depth> 3.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.618 74 >75% Grass cover, Good, HSG C
0.618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=0.618 ac
Runoff Volume=7,694 cf
Runoff Depth>3.43"
Flow Length=222'
Tc=14.3 min
CN=74

1.9 cfs
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Summary for Subcatchment 5S: Landfill W

Runoff = 5.9 cfs @ 12.21 hrs,  Volume= 24,397 cf,  Depth> 3.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
1.960 74 >75% Grass cover, Good, HSG C
1.960 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total

Subcatchment 5S: Landfill W
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=1.960 ac
Runoff Volume=24,397 cf
Runoff Depth>3.43"
Flow Length=752'
Tc=15.2 min
CN=74

5.9 cfs
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Summary for Subcatchment 6S: Landfill E

Runoff = 4.4 cfs @ 12.14 hrs,  Volume= 15,698 cf,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
1.134 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C
1.224 75 Weighted Average
1.224 100.00% Pervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E

Runoff
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=1.224 ac
Runoff Volume=15,698 cf
Runoff Depth>3.53"
Flow Length=459'
Tc=10.0 min
CN=75

4.4 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 3.4 cfs @ 12.37 hrs,  Volume= 17,787 cf,  Depth> 2.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.022 74 >75% Grass cover, Good, HSG C
0.089 80 >75% Grass cover, Good, HSG D
0.282 61 >75% Grass cover, Good, HSG B
1.752 61 >75% Grass cover, Good, HSG B
2.145 62 Weighted Average
2.145 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W

Runoff
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=2.145 ac
Runoff Volume=17,787 cf
Runoff Depth>2.28"
Flow Length=472'
Tc=24.7 min
CN=62

3.4 cfs
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Summary for Subcatchment 8S: Green Field E

Runoff = 5.0 cfs @ 12.31 hrs,  Volume= 23,992 cf,  Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
2.685 61 >75% Grass cover, Good, HSG B
0.072 80 >75% Grass cover, Good, HSG D
0.033 80 >75% Grass cover, Good, HSG D
0.100 61 >75% Grass cover, Good, HSG B
2.890 62 Weighted Average
2.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total

Subcatchment 8S: Green Field E
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=2.890 ac
Runoff Volume=23,992 cf
Runoff Depth>2.29"
Flow Length=305'
Tc=20.6 min
CN=62

5.0 cfs
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Summary for Subcatchment 9S: Greenfield 2

Runoff = 3.2 cfs @ 12.28 hrs,  Volume= 14,820 cf,  Depth> 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.288 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D
1.717 63 Weighted Average
1.717 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=1.717 ac
Runoff Volume=14,820 cf
Runoff Depth>2.38"
Flow Length=247'
Tc=19.4 min
CN=63

3.2 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 3.43"    for  50-Year event
Inflow = 5.9 cfs @ 12.21 hrs,  Volume= 24,397 cf
Outflow = 5.8 cfs @ 12.25 hrs,  Volume= 24,331 cf,  Atten= 3%,  Lag= 2.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.69 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 1.32 fps,  Avg. Travel Time= 8.3 min

Peak Storage= 1,024 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale
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Inflow Area=85,378 sf
Avg. Flow Depth=0.33'
Max Vel=3.69 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

5.9 cfs
5.8 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 3.53"    for  50-Year event
Inflow = 4.4 cfs @ 12.14 hrs,  Volume= 15,698 cf
Outflow = 4.3 cfs @ 12.17 hrs,  Volume= 15,659 cf,  Atten= 3%,  Lag= 1.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.64 fps,  Min. Travel Time= 2.4 min
Avg. Velocity = 1.16 fps,  Avg. Travel Time= 7.6 min

Peak Storage= 612 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale
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Inflow Area=53,317 sf
Avg. Flow Depth=0.30'
Max Vel=3.64 fps
n=0.030
L=527.0'
S=0.0372 '/'
Capacity=34.5 cfs

4.4 cfs
4.3 cfs
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 0.00% Impervious,  Inflow Depth > 3.43"    for  50-Year event
Inflow = 2.2 cfs @ 12.20 hrs,  Volume= 8,777 cf
Primary = 2.2 cfs @ 12.20 hrs,  Volume= 8,777 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW
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Inflow Area=30,710 sf
2.2 cfs

2.2 cfs
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 0.00% Impervious,  Inflow Depth > 3.43"    for  50-Year event
Inflow = 3.0 cfs @ 12.19 hrs,  Volume= 11,854 cf
Primary = 3.0 cfs @ 12.19 hrs,  Volume= 11,854 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S
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Inflow Area=41,469 sf
3.0 cfs

3.0 cfs
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Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 0.00% Impervious,  Inflow Depth > 3.43"    for  50-Year event
Inflow = 3.3 cfs @ 12.20 hrs,  Volume= 13,594 cf
Primary = 3.3 cfs @ 12.20 hrs,  Volume= 13,594 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE
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Inflow Area=47,568 sf
3.3 cfs

3.3 cfs
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Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 0.00% Impervious,  Inflow Depth > 3.43"    for  50-Year event
Inflow = 1.9 cfs @ 12.20 hrs,  Volume= 7,694 cf
Primary = 1.9 cfs @ 12.20 hrs,  Volume= 7,694 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N
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Inflow Area=26,920 sf
1.9 cfs

1.9 cfs
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Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 3.42"    for  50-Year event
Inflow = 5.8 cfs @ 12.25 hrs,  Volume= 24,331 cf
Primary = 5.8 cfs @ 12.25 hrs,  Volume= 24,331 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W
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Inflow Area=85,378 sf
5.8 cfs

5.8 cfs
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 3.52"    for  50-Year event
Inflow = 4.3 cfs @ 12.17 hrs,  Volume= 15,659 cf
Primary = 4.3 cfs @ 12.17 hrs,  Volume= 15,659 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W
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Inflow Area=53,317 sf
4.3 cfs

4.3 cfs
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Summary for Link 15L: Wetland W

Inflow Area = 93,436 sf, 0.00% Impervious,  Inflow Depth > 2.28"    for  50-Year event
Inflow = 3.4 cfs @ 12.37 hrs,  Volume= 17,787 cf
Primary = 3.4 cfs @ 12.37 hrs,  Volume= 17,787 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Inflow Area=93,436 sf
3.4 cfs

3.4 cfs
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Summary for Link 16L: Wetland E

Inflow Area = 200,681 sf, 0.00% Impervious,  Inflow Depth > 2.32"    for  50-Year event
Inflow = 8.1 cfs @ 12.30 hrs,  Volume= 38,811 cf
Primary = 8.1 cfs @ 12.30 hrs,  Volume= 38,811 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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Inflow Area=200,681 sf
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   0.00% Impervious   Runoff Depth>4.12"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=74   Runoff=3.6 cfs  14,236 cf

Runoff Area=0.705 ac   0.00% Impervious   Runoff Depth>4.12"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=74   Runoff=2.6 cfs  10,541 cf

Runoff Area=1.092 ac   0.00% Impervious   Runoff Depth>4.12"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=74   Runoff=4.0 cfs  16,326 cf

Runoff Area=0.618 ac   0.00% Impervious   Runoff Depth>4.12"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=74   Runoff=2.3 cfs  9,240 cf

Runoff Area=1.960 ac   0.00% Impervious   Runoff Depth>4.12"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=74   Runoff=7.1 cfs  29,299 cf

Runoff Area=1.224 ac   0.00% Impervious   Runoff Depth>4.23"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=75   Runoff=5.2 cfs  18,797 cf

Runoff Area=2.145 ac   0.00% Impervious   Runoff Depth>2.86"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=4.3 cfs  22,256 cf

Runoff Area=2.890 ac   0.00% Impervious   Runoff Depth>2.86"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=6.3 cfs  30,017 cf

Runoff Area=1.717 ac   0.00% Impervious   Runoff Depth>2.96"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=4.0 cfs  18,468 cf

Avg. Flow Depth=0.36'   Max Vel=3.89 fps   Inflow=7.1 cfs  29,299 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=6.9 cfs  29,227 cf

Avg. Flow Depth=0.33'   Max Vel=3.86 fps   Inflow=5.2 cfs  18,797 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=5.1 cfs  18,754 cf

   Inflow=2.6 cfs  10,541 cfLink 7L: Wetlands NW
   Primary=2.6 cfs  10,541 cf

   Inflow=3.6 cfs  14,236 cfLink 8L: Depression S
   Primary=3.6 cfs  14,236 cf

   Inflow=4.0 cfs  16,326 cfLink 9L: Wetlands NE
   Primary=4.0 cfs  16,326 cf

   Inflow=2.3 cfs  9,240 cfLink 10L: Wetlands N
   Primary=2.3 cfs  9,240 cf

   Inflow=6.9 cfs  29,227 cfLink 11L: Collection Swale W
   Primary=6.9 cfs  29,227 cf
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   Inflow=5.1 cfs  18,754 cfLink 12L: Collection Swale W
   Primary=5.1 cfs  18,754 cf

   Inflow=4.3 cfs  22,256 cfLink 15L: Wetland W
   Primary=4.3 cfs  22,256 cf

   Inflow=10.3 cfs  48,486 cfLink 16L: Wetland E
   Primary=10.3 cfs  48,486 cf

Total Runoff Area = 579,479 sf   Runoff Volume = 169,181 cf   Average Runoff Depth = 3.50"
100.00% Pervious = 579,479 sf     0.00% Impervious = 0 sf
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Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 3.6 cfs @ 12.19 hrs,  Volume= 14,236 cf,  Depth> 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.952 74 >75% Grass cover, Good, HSG C
0.952 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total

Subcatchment 1S: Bulky Waste Landfill SW
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=0.952 ac
Runoff Volume=14,236 cf
Runoff Depth>4.12"
Flow Length=239'
Tc=13.7 min
CN=74

3.6 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 2.6 cfs @ 12.20 hrs,  Volume= 10,541 cf,  Depth> 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.705 74 >75% Grass cover, Good, HSG C
0.705 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=0.705 ac
Runoff Volume=10,541 cf
Runoff Depth>4.12"
Flow Length=179'
Tc=14.1 min
CN=74

2.6 cfs
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Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 4.0 cfs @ 12.20 hrs,  Volume= 16,326 cf,  Depth> 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
1.092 74 >75% Grass cover, Good, HSG C
1.092 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=1.092 ac
Runoff Volume=16,326 cf
Runoff Depth>4.12"
Flow Length=204'
Tc=14.6 min
CN=74

4.0 cfs
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Summary for Subcatchment 4S: Landfill N

Runoff = 2.3 cfs @ 12.20 hrs,  Volume= 9,240 cf,  Depth> 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.618 74 >75% Grass cover, Good, HSG C
0.618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=0.618 ac
Runoff Volume=9,240 cf
Runoff Depth>4.12"
Flow Length=222'
Tc=14.3 min
CN=74

2.3 cfs
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Summary for Subcatchment 5S: Landfill W

Runoff = 7.1 cfs @ 12.21 hrs,  Volume= 29,299 cf,  Depth> 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
1.960 74 >75% Grass cover, Good, HSG C
1.960 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total

Subcatchment 5S: Landfill W
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=1.960 ac
Runoff Volume=29,299 cf
Runoff Depth>4.12"
Flow Length=752'
Tc=15.2 min
CN=74

7.1 cfs
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Summary for Subcatchment 6S: Landfill E

Runoff = 5.2 cfs @ 12.14 hrs,  Volume= 18,797 cf,  Depth> 4.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
1.134 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C
1.224 75 Weighted Average
1.224 100.00% Pervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E

Runoff
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=1.224 ac
Runoff Volume=18,797 cf
Runoff Depth>4.23"
Flow Length=459'
Tc=10.0 min
CN=75

5.2 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 4.3 cfs @ 12.36 hrs,  Volume= 22,256 cf,  Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.022 74 >75% Grass cover, Good, HSG C
0.089 80 >75% Grass cover, Good, HSG D
0.282 61 >75% Grass cover, Good, HSG B
1.752 61 >75% Grass cover, Good, HSG B
2.145 62 Weighted Average
2.145 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=2.145 ac
Runoff Volume=22,256 cf
Runoff Depth>2.86"
Flow Length=472'
Tc=24.7 min
CN=62

4.3 cfs
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Summary for Subcatchment 8S: Green Field E

Runoff = 6.3 cfs @ 12.30 hrs,  Volume= 30,017 cf,  Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
2.685 61 >75% Grass cover, Good, HSG B
0.072 80 >75% Grass cover, Good, HSG D
0.033 80 >75% Grass cover, Good, HSG D
0.100 61 >75% Grass cover, Good, HSG B
2.890 62 Weighted Average
2.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total

Subcatchment 8S: Green Field E
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=2.890 ac
Runoff Volume=30,017 cf
Runoff Depth>2.86"
Flow Length=305'
Tc=20.6 min
CN=62

6.3 cfs
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Summary for Subcatchment 9S: Greenfield 2

Runoff = 4.0 cfs @ 12.28 hrs,  Volume= 18,468 cf,  Depth> 2.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.288 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D
1.717 63 Weighted Average
1.717 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

4

3

2

1

0

Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=1.717 ac
Runoff Volume=18,468 cf
Runoff Depth>2.96"
Flow Length=247'
Tc=19.4 min
CN=63

4.0 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 4.12"    for  100-Year event
Inflow = 7.1 cfs @ 12.21 hrs,  Volume= 29,299 cf
Outflow = 6.9 cfs @ 12.25 hrs,  Volume= 29,227 cf,  Atten= 3%,  Lag= 2.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.89 fps,  Min. Travel Time= 2.8 min
Avg. Velocity = 1.39 fps,  Avg. Travel Time= 7.9 min

Peak Storage= 1,169 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.36'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale
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Inflow Area=85,378 sf
Avg. Flow Depth=0.36'
Max Vel=3.89 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

7.1 cfs
6.9 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 4.23"    for  100-Year event
Inflow = 5.2 cfs @ 12.14 hrs,  Volume= 18,797 cf
Outflow = 5.1 cfs @ 12.17 hrs,  Volume= 18,754 cf,  Atten= 3%,  Lag= 1.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.86 fps,  Min. Travel Time= 2.3 min
Avg. Velocity = 1.22 fps,  Avg. Travel Time= 7.2 min

Peak Storage= 693 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 0.00% Impervious,  Inflow Depth > 4.12"    for  100-Year event
Inflow = 2.6 cfs @ 12.20 hrs,  Volume= 10,541 cf
Primary = 2.6 cfs @ 12.20 hrs,  Volume= 10,541 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 0.00% Impervious,  Inflow Depth > 4.12"    for  100-Year event
Inflow = 3.6 cfs @ 12.19 hrs,  Volume= 14,236 cf
Primary = 3.6 cfs @ 12.19 hrs,  Volume= 14,236 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S
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Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 0.00% Impervious,  Inflow Depth > 4.12"    for  100-Year event
Inflow = 4.0 cfs @ 12.20 hrs,  Volume= 16,326 cf
Primary = 4.0 cfs @ 12.20 hrs,  Volume= 16,326 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE
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Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 0.00% Impervious,  Inflow Depth > 4.12"    for  100-Year event
Inflow = 2.3 cfs @ 12.20 hrs,  Volume= 9,240 cf
Primary = 2.3 cfs @ 12.20 hrs,  Volume= 9,240 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N
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Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 0.00% Impervious,  Inflow Depth > 4.11"    for  100-Year event
Inflow = 6.9 cfs @ 12.25 hrs,  Volume= 29,227 cf
Primary = 6.9 cfs @ 12.25 hrs,  Volume= 29,227 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 0.00% Impervious,  Inflow Depth > 4.22"    for  100-Year event
Inflow = 5.1 cfs @ 12.17 hrs,  Volume= 18,754 cf
Primary = 5.1 cfs @ 12.17 hrs,  Volume= 18,754 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W
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Summary for Link 15L: Wetland W

Inflow Area = 93,436 sf, 0.00% Impervious,  Inflow Depth > 2.86"    for  100-Year event
Inflow = 4.3 cfs @ 12.36 hrs,  Volume= 22,256 cf
Primary = 4.3 cfs @ 12.36 hrs,  Volume= 22,256 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Summary for Link 16L: Wetland E

Inflow Area = 200,681 sf, 0.00% Impervious,  Inflow Depth > 2.90"    for  100-Year event
Inflow = 10.3 cfs @ 12.29 hrs,  Volume= 48,486 cf
Primary = 10.3 cfs @ 12.29 hrs,  Volume= 48,486 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

265,413 61 >75% Grass cover, Good, HSG B  (7S, 8S, 9S)
266,243 74 >75% Grass cover, Good, HSG C  (1S, 2S, 3S, 4S, 5S, 6S, 7S)

16,588 80 >75% Grass cover, Good, HSG D  (7S, 8S, 9S)
131 98 Concrete Equipment Pad, HSG C  (6S)
230 98 Equipment Pad, HSG B  (7S)
131 98 Equipment Pad, HSG C  (1S)

8,015 89 Gravel roads, HSG C  (1S, 2S, 6S)
218 98 Paved parking, HSG B  (9S)
340 98 Paved parking, HSG C  (7S)

9 98 Solar Array Posts, HSG B  (7S, 8S)
1,742 98 Solar array Ballasts, HSG C  (1S)
9,932 98 Solar array ballasts, HSG C  (2S, 3S, 4S, 5S, 6S)
6,578 55 Woods, Good, HSG B  (9S)
3,964 77 Woods, Good, HSG D  (9S)

579,533 69 TOTAL AREA



Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 3HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
272,448 HSG B 7S, 8S, 9S
286,534 HSG C 1S, 2S, 3S, 4S, 5S, 6S, 7S

20,552 HSG D 7S, 8S, 9S
0 Other

579,533 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

0 265,413 266,243 16,588 0 548,244 >75% Grass 
cover, Good

0 0 131 0 0 131 Concrete 
Equipment Pad

0 230 131 0 0 361 Equipment Pad
0 0 8,015 0 0 8,015 Gravel roads
0 218 340 0 0 558 Paved parking
0 9 0 0 0 9 Solar Array Posts
0 0 1,742 0 0 1,742 Solar array 

Ballasts
0 0 9,932 0 0 9,932 Solar array 

ballasts
0 6,578 0 3,964 0 10,542 Woods, Good

0 272,448 286,534 20,552 0 579,533 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   4.52% Impervious   Runoff Depth>1.29"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=76   Runoff=1.1 cfs  4,456 cf

Runoff Area=0.705 ac   4.54% Impervious   Runoff Depth>1.23"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=75   Runoff=0.8 cfs  3,141 cf

Runoff Area=1.092 ac   5.31% Impervious   Runoff Depth>1.23"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=75   Runoff=1.2 cfs  4,865 cf

Runoff Area=0.618 ac   4.53% Impervious   Runoff Depth>1.23"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=75   Runoff=0.7 cfs  2,754 cf

Runoff Area=1.960 ac   3.27% Impervious   Runoff Depth>1.23"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=75   Runoff=2.0 cfs  8,731 cf

Runoff Area=1.224 ac   4.00% Impervious   Runoff Depth>1.29"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=76   Runoff=1.6 cfs  5,734 cf

Runoff Area=93,438 sf   0.61% Impervious   Runoff Depth>0.56"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=0.7 cfs  4,395 cf

Runoff Area=125,941 sf   0.00% Impervious   Runoff Depth>0.57"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=0.9 cfs  5,934 cf

Runoff Area=1.717 ac   0.29% Impervious   Runoff Depth>0.61"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=0.6 cfs  3,787 cf

Avg. Flow Depth=0.18'   Max Vel=2.66 fps   Inflow=2.0 cfs  8,731 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=1.9 cfs  8,691 cf

Avg. Flow Depth=0.16'   Max Vel=2.59 fps   Inflow=1.6 cfs  5,734 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=1.5 cfs  5,710 cf

   Inflow=0.8 cfs  3,141 cfLink 7L: Wetlands NW
   Primary=0.8 cfs  3,141 cf

   Inflow=1.1 cfs  4,456 cfLink 8L: Depression S
   Primary=1.1 cfs  4,456 cf

   Inflow=1.2 cfs  4,865 cfLink 9L: Wetlands NE
   Primary=1.2 cfs  4,865 cf

   Inflow=0.7 cfs  2,754 cfLink 10L: Wetlands N
   Primary=0.7 cfs  2,754 cf

   Inflow=1.9 cfs  8,691 cfLink 11L: Collection Swale W
   Primary=1.9 cfs  8,691 cf
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   Inflow=1.5 cfs  5,710 cfLink 12L: Collection Swale W
   Primary=1.5 cfs  5,710 cf

   Inflow=0.7 cfs  4,395 cfLink 15L: Wetland W
   Primary=0.7 cfs  4,395 cf

   Inflow=1.6 cfs  9,721 cfLink 16L: Wetland E
   Primary=1.6 cfs  9,721 cf

Total Runoff Area = 579,533 sf   Runoff Volume = 43,798 cf   Average Runoff Depth = 0.91"
97.80% Pervious = 566,801 sf     2.20% Impervious = 12,732 sf
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Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 1.1 cfs @ 12.20 hrs,  Volume= 4,456 cf,  Depth> 1.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.829 74 >75% Grass cover, Good, HSG C
0.080 89 Gravel roads, HSG C

* 0.003 98 Equipment Pad, HSG C
* 0.040 98 Solar array Ballasts, HSG C

0.952 76 Weighted Average
0.909 95.48% Pervious Area
0.043 4.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total
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Subcatchment 1S: Bulky Waste Landfill SW
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=0.952 ac
Runoff Volume=4,456 cf
Runoff Depth>1.29"
Flow Length=239'
Tc=13.7 min
CN=76

1.1 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 0.8 cfs @ 12.21 hrs,  Volume= 3,141 cf,  Depth> 1.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.659 74 >75% Grass cover, Good, HSG C

* 0.032 98 Solar array ballasts, HSG C
0.014 89 Gravel roads, HSG C
0.705 75 Weighted Average
0.673 95.46% Pervious Area
0.032 4.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=0.705 ac
Runoff Volume=3,141 cf
Runoff Depth>1.23"
Flow Length=179'
Tc=14.1 min
CN=75

0.8 cfs
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Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 1.2 cfs @ 12.22 hrs,  Volume= 4,865 cf,  Depth> 1.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
1.034 74 >75% Grass cover, Good, HSG C

* 0.058 98 Solar array ballasts, HSG C
1.092 75 Weighted Average
1.034 94.69% Pervious Area
0.058 5.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E
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Runoff Area=1.092 ac
Runoff Volume=4,865 cf
Runoff Depth>1.23"
Flow Length=204'
Tc=14.6 min
CN=75

1.2 cfs
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Summary for Subcatchment 4S: Landfill N

Runoff = 0.7 cfs @ 12.21 hrs,  Volume= 2,754 cf,  Depth> 1.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.590 74 >75% Grass cover, Good, HSG C

* 0.028 98 Solar array ballasts, HSG C
0.618 75 Weighted Average
0.590 95.47% Pervious Area
0.028 4.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=0.618 ac
Runoff Volume=2,754 cf
Runoff Depth>1.23"
Flow Length=222'
Tc=14.3 min
CN=75

0.7 cfs
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Summary for Subcatchment 5S: Landfill W

Runoff = 2.0 cfs @ 12.22 hrs,  Volume= 8,731 cf,  Depth> 1.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
1.896 74 >75% Grass cover, Good, HSG C

* 0.064 98 Solar array ballasts, HSG C
1.960 75 Weighted Average
1.896 96.73% Pervious Area
0.064 3.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total
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Subcatchment 5S: Landfill W
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=1.960 ac
Runoff Volume=8,731 cf
Runoff Depth>1.23"
Flow Length=752'
Tc=15.2 min
CN=75

2.0 cfs



Type III 24-hr  2-Year Rainfall=3.40"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 14HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: Landfill E

Runoff = 1.6 cfs @ 12.15 hrs,  Volume= 5,734 cf,  Depth> 1.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
1.085 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C

* 0.046 98 Solar array ballasts, HSG C
* 0.003 98 Concrete Equipment Pad, HSG C

1.224 76 Weighted Average
1.175 96.00% Pervious Area
0.049 4.00% Impervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s) 1

0

Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=1.224 ac
Runoff Volume=5,734 cf
Runoff Depth>1.29"
Flow Length=459'
Tc=10.0 min
CN=76

1.6 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 0.7 cfs @ 12.45 hrs,  Volume= 4,395 cf,  Depth> 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (sf) CN Description
832 74 >75% Grass cover, Good, HSG C

3,861 80 >75% Grass cover, Good, HSG D
21,955 61 >75% Grass cover, Good, HSG B
66,216 61 >75% Grass cover, Good, HSG B

340 98 Paved parking, HSG C
* 4 98 Solar Array Posts, HSG B
* 230 98 Equipment Pad, HSG B

93,438 62 Weighted Average
92,864 99.39% Pervious Area

574 0.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=93,438 sf
Runoff Volume=4,395 cf
Runoff Depth>0.56"
Flow Length=472'
Tc=24.7 min
CN=62

0.7 cfs
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Summary for Subcatchment 8S: Green Field E

Runoff = 0.9 cfs @ 12.37 hrs,  Volume= 5,934 cf,  Depth> 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (sf) CN Description
116,936 61 >75% Grass cover, Good, HSG B

3,129 80 >75% Grass cover, Good, HSG D
1,452 80 >75% Grass cover, Good, HSG D
4,419 61 >75% Grass cover, Good, HSG B

* 5 98 Solar Array Posts, HSG B
125,941 62 Weighted Average
125,936 100.00% Pervious Area

5 0.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total
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Subcatchment 8S: Green Field E
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=125,941 sf
Runoff Volume=5,934 cf
Runoff Depth>0.57"
Flow Length=305'
Tc=20.6 min
CN=62

0.9 cfs
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Summary for Subcatchment 9S: Greenfield 2

Runoff = 0.6 cfs @ 12.34 hrs,  Volume= 3,787 cf,  Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  2-Year Rainfall=3.40"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.283 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D

* 0.000 98 Solar Array Posts, HSG B
0.005 98 Paved parking, HSG B
1.717 63 Weighted Average
1.712 99.71% Pervious Area
0.005 0.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2
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Type III 24-hr
2-Year Rainfall=3.40"
Runoff Area=1.717 ac
Runoff Volume=3,787 cf
Runoff Depth>0.61"
Flow Length=247'
Tc=19.4 min
CN=63

0.6 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 1.23"    for  2-Year event
Inflow = 2.0 cfs @ 12.22 hrs,  Volume= 8,731 cf
Outflow = 1.9 cfs @ 12.28 hrs,  Volume= 8,691 cf,  Atten= 5%,  Lag= 3.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 2.66 fps,  Min. Travel Time= 4.1 min
Avg. Velocity = 1.00 fps,  Avg. Travel Time= 11.0 min

Peak Storage= 477 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale
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Inflow Area=85,378 sf
Avg. Flow Depth=0.18'
Max Vel=2.66 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

2.0 cfs

1.9 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 1.29"    for  2-Year event
Inflow = 1.6 cfs @ 12.15 hrs,  Volume= 5,734 cf
Outflow = 1.5 cfs @ 12.19 hrs,  Volume= 5,710 cf,  Atten= 6%,  Lag= 2.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 2.59 fps,  Min. Travel Time= 3.4 min
Avg. Velocity = 0.87 fps,  Avg. Travel Time= 10.1 min

Peak Storage= 299 cf @ 12.19 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale
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Inflow Area=53,317 sf
Avg. Flow Depth=0.16'
Max Vel=2.59 fps
n=0.030
L=527.0'
S=0.0372 '/'
Capacity=34.5 cfs

1.6 cfs

1.5 cfs
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 4.54% Impervious,  Inflow Depth > 1.23"    for  2-Year event
Inflow = 0.8 cfs @ 12.21 hrs,  Volume= 3,141 cf
Primary = 0.8 cfs @ 12.21 hrs,  Volume= 3,141 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW
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Inflow Area=30,710 sf
0.8 cfs

0.8 cfs
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 4.52% Impervious,  Inflow Depth > 1.29"    for  2-Year event
Inflow = 1.1 cfs @ 12.20 hrs,  Volume= 4,456 cf
Primary = 1.1 cfs @ 12.20 hrs,  Volume= 4,456 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S
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Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 5.31% Impervious,  Inflow Depth > 1.23"    for  2-Year event
Inflow = 1.2 cfs @ 12.22 hrs,  Volume= 4,865 cf
Primary = 1.2 cfs @ 12.22 hrs,  Volume= 4,865 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Inflow Area=47,568 sf
1.2 cfs

1.2 cfs



Type III 24-hr  2-Year Rainfall=3.40"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

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

Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 4.53% Impervious,  Inflow Depth > 1.23"    for  2-Year event
Inflow = 0.7 cfs @ 12.21 hrs,  Volume= 2,754 cf
Primary = 0.7 cfs @ 12.21 hrs,  Volume= 2,754 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

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
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Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 1.22"    for  2-Year event
Inflow = 1.9 cfs @ 12.28 hrs,  Volume= 8,691 cf
Primary = 1.9 cfs @ 12.28 hrs,  Volume= 8,691 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 1.29"    for  2-Year event
Inflow = 1.5 cfs @ 12.19 hrs,  Volume= 5,710 cf
Primary = 1.5 cfs @ 12.19 hrs,  Volume= 5,710 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W
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Summary for Link 15L: Wetland W

Inflow Area = 93,438 sf, 0.61% Impervious,  Inflow Depth > 0.56"    for  2-Year event
Inflow = 0.7 cfs @ 12.45 hrs,  Volume= 4,395 cf
Primary = 0.7 cfs @ 12.45 hrs,  Volume= 4,395 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Summary for Link 16L: Wetland E

Inflow Area = 200,734 sf, 0.11% Impervious,  Inflow Depth > 0.58"    for  2-Year event
Inflow = 1.6 cfs @ 12.36 hrs,  Volume= 9,721 cf
Primary = 1.6 cfs @ 12.36 hrs,  Volume= 9,721 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   4.52% Impervious   Runoff Depth>1.97"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=76   Runoff=1.7 cfs  6,794 cf

Runoff Area=0.705 ac   4.54% Impervious   Runoff Depth>1.89"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=75   Runoff=1.2 cfs  4,835 cf

Runoff Area=1.092 ac   5.31% Impervious   Runoff Depth>1.89"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=75   Runoff=1.8 cfs  7,489 cf

Runoff Area=0.618 ac   4.53% Impervious   Runoff Depth>1.89"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=75   Runoff=1.0 cfs  4,238 cf

Runoff Area=1.960 ac   3.27% Impervious   Runoff Depth>1.89"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=75   Runoff=3.2 cfs  13,439 cf

Runoff Area=1.224 ac   4.00% Impervious   Runoff Depth>1.97"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=76   Runoff=2.4 cfs  8,742 cf

Runoff Area=93,438 sf   0.61% Impervious   Runoff Depth>1.02"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=1.4 cfs  7,938 cf

Runoff Area=125,941 sf   0.00% Impervious   Runoff Depth>1.02"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=2.0 cfs  10,713 cf

Runoff Area=1.717 ac   0.29% Impervious   Runoff Depth>1.08"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=1.3 cfs  6,729 cf

Avg. Flow Depth=0.23'   Max Vel=3.07 fps   Inflow=3.2 cfs  13,439 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=3.1 cfs  13,390 cf

Avg. Flow Depth=0.21'   Max Vel=3.00 fps   Inflow=2.4 cfs  8,742 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=2.3 cfs  8,713 cf

   Inflow=1.2 cfs  4,835 cfLink 7L: Wetlands NW
   Primary=1.2 cfs  4,835 cf

   Inflow=1.7 cfs  6,794 cfLink 8L: Depression S
   Primary=1.7 cfs  6,794 cf

   Inflow=1.8 cfs  7,489 cfLink 9L: Wetlands NE
   Primary=1.8 cfs  7,489 cf

   Inflow=1.0 cfs  4,238 cfLink 10L: Wetlands N
   Primary=1.0 cfs  4,238 cf

   Inflow=3.1 cfs  13,390 cfLink 11L: Collection Swale W
   Primary=3.1 cfs  13,390 cf



Type III 24-hr  5-Year Rainfall=4.30"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 32HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

   Inflow=2.3 cfs  8,713 cfLink 12L: Collection Swale W
   Primary=2.3 cfs  8,713 cf

   Inflow=1.4 cfs  7,938 cfLink 15L: Wetland W
   Primary=1.4 cfs  7,938 cf

   Inflow=3.3 cfs  17,442 cfLink 16L: Wetland E
   Primary=3.3 cfs  17,442 cf

Total Runoff Area = 579,533 sf   Runoff Volume = 70,917 cf   Average Runoff Depth = 1.47"
97.80% Pervious = 566,801 sf     2.20% Impervious = 12,732 sf
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Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 1.7 cfs @ 12.20 hrs,  Volume= 6,794 cf,  Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.829 74 >75% Grass cover, Good, HSG C
0.080 89 Gravel roads, HSG C

* 0.003 98 Equipment Pad, HSG C
* 0.040 98 Solar array Ballasts, HSG C

0.952 76 Weighted Average
0.909 95.48% Pervious Area
0.043 4.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total
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Subcatchment 1S: Bulky Waste Landfill SW

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=0.952 ac
Runoff Volume=6,794 cf
Runoff Depth>1.97"
Flow Length=239'
Tc=13.7 min
CN=76

1.7 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 1.2 cfs @ 12.20 hrs,  Volume= 4,835 cf,  Depth> 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.659 74 >75% Grass cover, Good, HSG C

* 0.032 98 Solar array ballasts, HSG C
0.014 89 Gravel roads, HSG C
0.705 75 Weighted Average
0.673 95.46% Pervious Area
0.032 4.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW

Runoff

Hydrograph
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=0.705 ac
Runoff Volume=4,835 cf
Runoff Depth>1.89"
Flow Length=179'
Tc=14.1 min
CN=75

1.2 cfs
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Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 1.8 cfs @ 12.21 hrs,  Volume= 7,489 cf,  Depth> 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
1.034 74 >75% Grass cover, Good, HSG C

* 0.058 98 Solar array ballasts, HSG C
1.092 75 Weighted Average
1.034 94.69% Pervious Area
0.058 5.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E

Runoff

Hydrograph
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=1.092 ac
Runoff Volume=7,489 cf
Runoff Depth>1.89"
Flow Length=204'
Tc=14.6 min
CN=75

1.8 cfs
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Summary for Subcatchment 4S: Landfill N

Runoff = 1.0 cfs @ 12.21 hrs,  Volume= 4,238 cf,  Depth> 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.590 74 >75% Grass cover, Good, HSG C

* 0.028 98 Solar array ballasts, HSG C
0.618 75 Weighted Average
0.590 95.47% Pervious Area
0.028 4.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N

Runoff

Hydrograph
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=0.618 ac
Runoff Volume=4,238 cf
Runoff Depth>1.89"
Flow Length=222'
Tc=14.3 min
CN=75

1.0 cfs
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Summary for Subcatchment 5S: Landfill W

Runoff = 3.2 cfs @ 12.22 hrs,  Volume= 13,439 cf,  Depth> 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
1.896 74 >75% Grass cover, Good, HSG C

* 0.064 98 Solar array ballasts, HSG C
1.960 75 Weighted Average
1.896 96.73% Pervious Area
0.064 3.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total
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Subcatchment 5S: Landfill W
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=1.960 ac
Runoff Volume=13,439 cf
Runoff Depth>1.89"
Flow Length=752'
Tc=15.2 min
CN=75

3.2 cfs
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Summary for Subcatchment 6S: Landfill E

Runoff = 2.4 cfs @ 12.15 hrs,  Volume= 8,742 cf,  Depth> 1.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
1.085 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C

* 0.046 98 Solar array ballasts, HSG C
* 0.003 98 Concrete Equipment Pad, HSG C

1.224 76 Weighted Average
1.175 96.00% Pervious Area
0.049 4.00% Impervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=1.224 ac
Runoff Volume=8,742 cf
Runoff Depth>1.97"
Flow Length=459'
Tc=10.0 min
CN=76

2.4 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 1.4 cfs @ 12.40 hrs,  Volume= 7,938 cf,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (sf) CN Description
832 74 >75% Grass cover, Good, HSG C

3,861 80 >75% Grass cover, Good, HSG D
21,955 61 >75% Grass cover, Good, HSG B
66,216 61 >75% Grass cover, Good, HSG B

340 98 Paved parking, HSG C
* 4 98 Solar Array Posts, HSG B
* 230 98 Equipment Pad, HSG B

93,438 62 Weighted Average
92,864 99.39% Pervious Area

574 0.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=93,438 sf
Runoff Volume=7,938 cf
Runoff Depth>1.02"
Flow Length=472'
Tc=24.7 min
CN=62

1.4 cfs
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Summary for Subcatchment 8S: Green Field E

Runoff = 2.0 cfs @ 12.33 hrs,  Volume= 10,713 cf,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (sf) CN Description
116,936 61 >75% Grass cover, Good, HSG B

3,129 80 >75% Grass cover, Good, HSG D
1,452 80 >75% Grass cover, Good, HSG D
4,419 61 >75% Grass cover, Good, HSG B

* 5 98 Solar Array Posts, HSG B
125,941 62 Weighted Average
125,936 100.00% Pervious Area

5 0.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total
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Subcatchment 8S: Green Field E
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=125,941 sf
Runoff Volume=10,713 cf
Runoff Depth>1.02"
Flow Length=305'
Tc=20.6 min
CN=62

2.0 cfs
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Summary for Subcatchment 9S: Greenfield 2

Runoff = 1.3 cfs @ 12.31 hrs,  Volume= 6,729 cf,  Depth> 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  5-Year Rainfall=4.30"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.283 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D

* 0.000 98 Solar Array Posts, HSG B
0.005 98 Paved parking, HSG B
1.717 63 Weighted Average
1.712 99.71% Pervious Area
0.005 0.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2
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Type III 24-hr
5-Year Rainfall=4.30"
Runoff Area=1.717 ac
Runoff Volume=6,729 cf
Runoff Depth>1.08"
Flow Length=247'
Tc=19.4 min
CN=63

1.3 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 1.89"    for  5-Year event
Inflow = 3.2 cfs @ 12.22 hrs,  Volume= 13,439 cf
Outflow = 3.1 cfs @ 12.26 hrs,  Volume= 13,390 cf,  Atten= 4%,  Lag= 2.8 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.07 fps,  Min. Travel Time= 3.6 min
Avg. Velocity = 1.12 fps,  Avg. Travel Time= 9.8 min

Peak Storage= 661 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale
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Inflow Area=85,378 sf
Avg. Flow Depth=0.23'
Max Vel=3.07 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

3.2 cfs

3.1 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 1.97"    for  5-Year event
Inflow = 2.4 cfs @ 12.15 hrs,  Volume= 8,742 cf
Outflow = 2.3 cfs @ 12.18 hrs,  Volume= 8,713 cf,  Atten= 5%,  Lag= 2.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.00 fps,  Min. Travel Time= 2.9 min
Avg. Velocity = 0.98 fps,  Avg. Travel Time= 9.0 min

Peak Storage= 404 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale
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Inflow Area=53,317 sf
Avg. Flow Depth=0.21'
Max Vel=3.00 fps
n=0.030
L=527.0'
S=0.0372 '/'
Capacity=34.5 cfs

2.4 cfs

2.3 cfs
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 4.54% Impervious,  Inflow Depth > 1.89"    for  5-Year event
Inflow = 1.2 cfs @ 12.20 hrs,  Volume= 4,835 cf
Primary = 1.2 cfs @ 12.20 hrs,  Volume= 4,835 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW
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Inflow Area=30,710 sf
1.2 cfs

1.2 cfs
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 4.52% Impervious,  Inflow Depth > 1.97"    for  5-Year event
Inflow = 1.7 cfs @ 12.20 hrs,  Volume= 6,794 cf
Primary = 1.7 cfs @ 12.20 hrs,  Volume= 6,794 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S
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Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 5.31% Impervious,  Inflow Depth > 1.89"    for  5-Year event
Inflow = 1.8 cfs @ 12.21 hrs,  Volume= 7,489 cf
Primary = 1.8 cfs @ 12.21 hrs,  Volume= 7,489 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE
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Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 4.53% Impervious,  Inflow Depth > 1.89"    for  5-Year event
Inflow = 1.0 cfs @ 12.21 hrs,  Volume= 4,238 cf
Primary = 1.0 cfs @ 12.21 hrs,  Volume= 4,238 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N
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Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 1.88"    for  5-Year event
Inflow = 3.1 cfs @ 12.26 hrs,  Volume= 13,390 cf
Primary = 3.1 cfs @ 12.26 hrs,  Volume= 13,390 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 1.96"    for  5-Year event
Inflow = 2.3 cfs @ 12.18 hrs,  Volume= 8,713 cf
Primary = 2.3 cfs @ 12.18 hrs,  Volume= 8,713 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W
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Summary for Link 15L: Wetland W

Inflow Area = 93,438 sf, 0.61% Impervious,  Inflow Depth > 1.02"    for  5-Year event
Inflow = 1.4 cfs @ 12.40 hrs,  Volume= 7,938 cf
Primary = 1.4 cfs @ 12.40 hrs,  Volume= 7,938 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Summary for Link 16L: Wetland E

Inflow Area = 200,734 sf, 0.11% Impervious,  Inflow Depth > 1.04"    for  5-Year event
Inflow = 3.3 cfs @ 12.32 hrs,  Volume= 17,442 cf
Primary = 3.3 cfs @ 12.32 hrs,  Volume= 17,442 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   4.52% Impervious   Runoff Depth>2.53"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=76   Runoff=2.2 cfs  8,739 cf

Runoff Area=0.705 ac   4.54% Impervious   Runoff Depth>2.44"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=75   Runoff=1.6 cfs  6,251 cf

Runoff Area=1.092 ac   5.31% Impervious   Runoff Depth>2.44"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=75   Runoff=2.4 cfs  9,681 cf

Runoff Area=0.618 ac   4.53% Impervious   Runoff Depth>2.44"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=75   Runoff=1.4 cfs  5,479 cf

Runoff Area=1.960 ac   3.27% Impervious   Runoff Depth>2.44"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=75   Runoff=4.2 cfs  17,374 cf

Runoff Area=1.224 ac   4.00% Impervious   Runoff Depth>2.53"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=76   Runoff=3.1 cfs  11,245 cf

Runoff Area=93,438 sf   0.61% Impervious   Runoff Depth>1.43"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=2.0 cfs  11,125 cf

Runoff Area=125,941 sf   0.00% Impervious   Runoff Depth>1.43"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=3.0 cfs  15,013 cf

Runoff Area=1.717 ac   0.29% Impervious   Runoff Depth>1.50"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=1.9 cfs  9,357 cf

Avg. Flow Depth=0.27'   Max Vel=3.33 fps   Inflow=4.2 cfs  17,374 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=4.1 cfs  17,318 cf

Avg. Flow Depth=0.24'   Max Vel=3.27 fps   Inflow=3.1 cfs  11,245 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=3.0 cfs  11,212 cf

   Inflow=1.6 cfs  6,251 cfLink 7L: Wetlands NW
   Primary=1.6 cfs  6,251 cf

   Inflow=2.2 cfs  8,739 cfLink 8L: Depression S
   Primary=2.2 cfs  8,739 cf

   Inflow=2.4 cfs  9,681 cfLink 9L: Wetlands NE
   Primary=2.4 cfs  9,681 cf

   Inflow=1.4 cfs  5,479 cfLink 10L: Wetlands N
   Primary=1.4 cfs  5,479 cf

   Inflow=4.1 cfs  17,318 cfLink 11L: Collection Swale W
   Primary=4.1 cfs  17,318 cf
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   Inflow=3.0 cfs  11,212 cfLink 12L: Collection Swale W
   Primary=3.0 cfs  11,212 cf

   Inflow=2.0 cfs  11,125 cfLink 15L: Wetland W
   Primary=2.0 cfs  11,125 cf

   Inflow=4.9 cfs  24,370 cfLink 16L: Wetland E
   Primary=4.9 cfs  24,370 cf

Total Runoff Area = 579,533 sf   Runoff Volume = 94,264 cf   Average Runoff Depth = 1.95"
97.80% Pervious = 566,801 sf     2.20% Impervious = 12,732 sf
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Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 2.2 cfs @ 12.20 hrs,  Volume= 8,739 cf,  Depth> 2.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.829 74 >75% Grass cover, Good, HSG C
0.080 89 Gravel roads, HSG C

* 0.003 98 Equipment Pad, HSG C
* 0.040 98 Solar array Ballasts, HSG C

0.952 76 Weighted Average
0.909 95.48% Pervious Area
0.043 4.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total
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Subcatchment 1S: Bulky Waste Landfill SW
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=0.952 ac
Runoff Volume=8,739 cf
Runoff Depth>2.53"
Flow Length=239'
Tc=13.7 min
CN=76

2.2 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 1.6 cfs @ 12.20 hrs,  Volume= 6,251 cf,  Depth> 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.659 74 >75% Grass cover, Good, HSG C

* 0.032 98 Solar array ballasts, HSG C
0.014 89 Gravel roads, HSG C
0.705 75 Weighted Average
0.673 95.46% Pervious Area
0.032 4.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=0.705 ac
Runoff Volume=6,251 cf
Runoff Depth>2.44"
Flow Length=179'
Tc=14.1 min
CN=75

1.6 cfs
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Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 2.4 cfs @ 12.21 hrs,  Volume= 9,681 cf,  Depth> 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
1.034 74 >75% Grass cover, Good, HSG C

* 0.058 98 Solar array ballasts, HSG C
1.092 75 Weighted Average
1.034 94.69% Pervious Area
0.058 5.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=1.092 ac
Runoff Volume=9,681 cf
Runoff Depth>2.44"
Flow Length=204'
Tc=14.6 min
CN=75

2.4 cfs



Type III 24-hr  10-Year Rainfall=5.00"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 63HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: Landfill N

Runoff = 1.4 cfs @ 12.20 hrs,  Volume= 5,479 cf,  Depth> 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.590 74 >75% Grass cover, Good, HSG C

* 0.028 98 Solar array ballasts, HSG C
0.618 75 Weighted Average
0.590 95.47% Pervious Area
0.028 4.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=0.618 ac
Runoff Volume=5,479 cf
Runoff Depth>2.44"
Flow Length=222'
Tc=14.3 min
CN=75

1.4 cfs
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Summary for Subcatchment 5S: Landfill W

Runoff = 4.2 cfs @ 12.21 hrs,  Volume= 17,374 cf,  Depth> 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
1.896 74 >75% Grass cover, Good, HSG C

* 0.064 98 Solar array ballasts, HSG C
1.960 75 Weighted Average
1.896 96.73% Pervious Area
0.064 3.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total
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Subcatchment 5S: Landfill W

Runoff
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=1.960 ac
Runoff Volume=17,374 cf
Runoff Depth>2.44"
Flow Length=752'
Tc=15.2 min
CN=75

4.2 cfs
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Summary for Subcatchment 6S: Landfill E

Runoff = 3.1 cfs @ 12.15 hrs,  Volume= 11,245 cf,  Depth> 2.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
1.085 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C

* 0.046 98 Solar array ballasts, HSG C
* 0.003 98 Concrete Equipment Pad, HSG C

1.224 76 Weighted Average
1.175 96.00% Pervious Area
0.049 4.00% Impervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=1.224 ac
Runoff Volume=11,245 cf
Runoff Depth>2.53"
Flow Length=459'
Tc=10.0 min
CN=76

3.1 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 2.0 cfs @ 12.38 hrs,  Volume= 11,125 cf,  Depth> 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (sf) CN Description
832 74 >75% Grass cover, Good, HSG C

3,861 80 >75% Grass cover, Good, HSG D
21,955 61 >75% Grass cover, Good, HSG B
66,216 61 >75% Grass cover, Good, HSG B

340 98 Paved parking, HSG C
* 4 98 Solar Array Posts, HSG B
* 230 98 Equipment Pad, HSG B

93,438 62 Weighted Average
92,864 99.39% Pervious Area

574 0.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=93,438 sf
Runoff Volume=11,125 cf
Runoff Depth>1.43"
Flow Length=472'
Tc=24.7 min
CN=62

2.0 cfs
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Summary for Subcatchment 8S: Green Field E

Runoff = 3.0 cfs @ 12.32 hrs,  Volume= 15,013 cf,  Depth> 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (sf) CN Description
116,936 61 >75% Grass cover, Good, HSG B

3,129 80 >75% Grass cover, Good, HSG D
1,452 80 >75% Grass cover, Good, HSG D
4,419 61 >75% Grass cover, Good, HSG B

* 5 98 Solar Array Posts, HSG B
125,941 62 Weighted Average
125,936 100.00% Pervious Area

5 0.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total
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Subcatchment 8S: Green Field E
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=125,941 sf
Runoff Volume=15,013 cf
Runoff Depth>1.43"
Flow Length=305'
Tc=20.6 min
CN=62

3.0 cfs
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Summary for Subcatchment 9S: Greenfield 2

Runoff = 1.9 cfs @ 12.30 hrs,  Volume= 9,357 cf,  Depth> 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  10-Year Rainfall=5.00"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.283 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D

* 0.000 98 Solar Array Posts, HSG B
0.005 98 Paved parking, HSG B
1.717 63 Weighted Average
1.712 99.71% Pervious Area
0.005 0.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2
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Type III 24-hr
10-Year Rainfall=5.00"
Runoff Area=1.717 ac
Runoff Volume=9,357 cf
Runoff Depth>1.50"
Flow Length=247'
Tc=19.4 min
CN=63

1.9 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 2.44"    for  10-Year event
Inflow = 4.2 cfs @ 12.21 hrs,  Volume= 17,374 cf
Outflow = 4.1 cfs @ 12.26 hrs,  Volume= 17,318 cf,  Atten= 3%,  Lag= 2.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.33 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 1.20 fps,  Avg. Travel Time= 9.1 min

Peak Storage= 800 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale
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Inflow Area=85,378 sf
Avg. Flow Depth=0.27'
Max Vel=3.33 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

4.2 cfs

4.1 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 2.53"    for  10-Year event
Inflow = 3.1 cfs @ 12.15 hrs,  Volume= 11,245 cf
Outflow = 3.0 cfs @ 12.18 hrs,  Volume= 11,212 cf,  Atten= 4%,  Lag= 1.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.27 fps,  Min. Travel Time= 2.7 min
Avg. Velocity = 1.05 fps,  Avg. Travel Time= 8.4 min

Peak Storage= 482 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale
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Inflow Area=53,317 sf
Avg. Flow Depth=0.24'
Max Vel=3.27 fps
n=0.030
L=527.0'
S=0.0372 '/'
Capacity=34.5 cfs

3.1 cfs

3.0 cfs
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 4.54% Impervious,  Inflow Depth > 2.44"    for  10-Year event
Inflow = 1.6 cfs @ 12.20 hrs,  Volume= 6,251 cf
Primary = 1.6 cfs @ 12.20 hrs,  Volume= 6,251 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW
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Inflow Area=30,710 sf
1.6 cfs
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 4.52% Impervious,  Inflow Depth > 2.53"    for  10-Year event
Inflow = 2.2 cfs @ 12.20 hrs,  Volume= 8,739 cf
Primary = 2.2 cfs @ 12.20 hrs,  Volume= 8,739 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S
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Inflow Area=41,469 sf
2.2 cfs

2.2 cfs
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Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 5.31% Impervious,  Inflow Depth > 2.44"    for  10-Year event
Inflow = 2.4 cfs @ 12.21 hrs,  Volume= 9,681 cf
Primary = 2.4 cfs @ 12.21 hrs,  Volume= 9,681 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE
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Inflow Area=47,568 sf
2.4 cfs
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Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 4.53% Impervious,  Inflow Depth > 2.44"    for  10-Year event
Inflow = 1.4 cfs @ 12.20 hrs,  Volume= 5,479 cf
Primary = 1.4 cfs @ 12.20 hrs,  Volume= 5,479 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N
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Inflow Area=26,920 sf
1.4 cfs
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Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 2.43"    for  10-Year event
Inflow = 4.1 cfs @ 12.26 hrs,  Volume= 17,318 cf
Primary = 4.1 cfs @ 12.26 hrs,  Volume= 17,318 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W
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Inflow Area=85,378 sf
4.1 cfs

4.1 cfs
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 2.52"    for  10-Year event
Inflow = 3.0 cfs @ 12.18 hrs,  Volume= 11,212 cf
Primary = 3.0 cfs @ 12.18 hrs,  Volume= 11,212 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W
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Inflow Area=53,317 sf
3.0 cfs

3.0 cfs
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Summary for Link 15L: Wetland W

Inflow Area = 93,438 sf, 0.61% Impervious,  Inflow Depth > 1.43"    for  10-Year event
Inflow = 2.0 cfs @ 12.38 hrs,  Volume= 11,125 cf
Primary = 2.0 cfs @ 12.38 hrs,  Volume= 11,125 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Inflow Area=93,438 sf
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Summary for Link 16L: Wetland E

Inflow Area = 200,734 sf, 0.11% Impervious,  Inflow Depth > 1.46"    for  10-Year event
Inflow = 4.9 cfs @ 12.31 hrs,  Volume= 24,370 cf
Primary = 4.9 cfs @ 12.31 hrs,  Volume= 24,370 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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Inflow Area=200,734 sf
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   4.52% Impervious   Runoff Depth>3.11"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=76   Runoff=2.7 cfs  10,764 cf

Runoff Area=0.705 ac   4.54% Impervious   Runoff Depth>3.02"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=75   Runoff=1.9 cfs  7,729 cf

Runoff Area=1.092 ac   5.31% Impervious   Runoff Depth>3.02"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=75   Runoff=2.9 cfs  11,970 cf

Runoff Area=0.618 ac   4.53% Impervious   Runoff Depth>3.02"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=75   Runoff=1.7 cfs  6,775 cf

Runoff Area=1.960 ac   3.27% Impervious   Runoff Depth>3.02"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=75   Runoff=5.2 cfs  21,482 cf

Runoff Area=1.224 ac   4.00% Impervious   Runoff Depth>3.12"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=76   Runoff=3.9 cfs  13,851 cf

Runoff Area=93,438 sf   0.61% Impervious   Runoff Depth>1.88"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=2.8 cfs  14,608 cf

Runoff Area=125,941 sf   0.00% Impervious   Runoff Depth>1.88"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=4.0 cfs  19,713 cf

Runoff Area=1.717 ac   0.29% Impervious   Runoff Depth>1.96"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=2.6 cfs  12,217 cf

Avg. Flow Depth=0.30'   Max Vel=3.55 fps   Inflow=5.2 cfs  21,482 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=5.1 cfs  21,420 cf

Avg. Flow Depth=0.28'   Max Vel=3.50 fps   Inflow=3.9 cfs  13,851 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=3.7 cfs  13,814 cf

   Inflow=1.9 cfs  7,729 cfLink 7L: Wetlands NW
   Primary=1.9 cfs  7,729 cf

   Inflow=2.7 cfs  10,764 cfLink 8L: Depression S
   Primary=2.7 cfs  10,764 cf

   Inflow=2.9 cfs  11,970 cfLink 9L: Wetlands NE
   Primary=2.9 cfs  11,970 cf

   Inflow=1.7 cfs  6,775 cfLink 10L: Wetlands N
   Primary=1.7 cfs  6,775 cf

   Inflow=5.1 cfs  21,420 cfLink 11L: Collection Swale W
   Primary=5.1 cfs  21,420 cf
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   Inflow=3.7 cfs  13,814 cfLink 12L: Collection Swale W
   Primary=3.7 cfs  13,814 cf

   Inflow=2.8 cfs  14,608 cfLink 15L: Wetland W
   Primary=2.8 cfs  14,608 cf

   Inflow=6.6 cfs  31,930 cfLink 16L: Wetland E
   Primary=6.6 cfs  31,930 cf

Total Runoff Area = 579,533 sf   Runoff Volume = 119,109 cf   Average Runoff Depth = 2.47"
97.80% Pervious = 566,801 sf     2.20% Impervious = 12,732 sf
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Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 2.7 cfs @ 12.19 hrs,  Volume= 10,764 cf,  Depth> 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.829 74 >75% Grass cover, Good, HSG C
0.080 89 Gravel roads, HSG C

* 0.003 98 Equipment Pad, HSG C
* 0.040 98 Solar array Ballasts, HSG C

0.952 76 Weighted Average
0.909 95.48% Pervious Area
0.043 4.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total
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Subcatchment 1S: Bulky Waste Landfill SW
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=0.952 ac
Runoff Volume=10,764 cf
Runoff Depth>3.11"
Flow Length=239'
Tc=13.7 min
CN=76

2.7 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 1.9 cfs @ 12.20 hrs,  Volume= 7,729 cf,  Depth> 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.659 74 >75% Grass cover, Good, HSG C

* 0.032 98 Solar array ballasts, HSG C
0.014 89 Gravel roads, HSG C
0.705 75 Weighted Average
0.673 95.46% Pervious Area
0.032 4.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=0.705 ac
Runoff Volume=7,729 cf
Runoff Depth>3.02"
Flow Length=179'
Tc=14.1 min
CN=75

1.9 cfs
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Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 2.9 cfs @ 12.21 hrs,  Volume= 11,970 cf,  Depth> 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
1.034 74 >75% Grass cover, Good, HSG C

* 0.058 98 Solar array ballasts, HSG C
1.092 75 Weighted Average
1.034 94.69% Pervious Area
0.058 5.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2

1

0

Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=1.092 ac
Runoff Volume=11,970 cf
Runoff Depth>3.02"
Flow Length=204'
Tc=14.6 min
CN=75

2.9 cfs
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Summary for Subcatchment 4S: Landfill N

Runoff = 1.7 cfs @ 12.20 hrs,  Volume= 6,775 cf,  Depth> 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.590 74 >75% Grass cover, Good, HSG C

* 0.028 98 Solar array ballasts, HSG C
0.618 75 Weighted Average
0.590 95.47% Pervious Area
0.028 4.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=0.618 ac
Runoff Volume=6,775 cf
Runoff Depth>3.02"
Flow Length=222'
Tc=14.3 min
CN=75

1.7 cfs
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Summary for Subcatchment 5S: Landfill W

Runoff = 5.2 cfs @ 12.21 hrs,  Volume= 21,482 cf,  Depth> 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
1.896 74 >75% Grass cover, Good, HSG C

* 0.064 98 Solar array ballasts, HSG C
1.960 75 Weighted Average
1.896 96.73% Pervious Area
0.064 3.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total
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Subcatchment 5S: Landfill W

Runoff
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=1.960 ac
Runoff Volume=21,482 cf
Runoff Depth>3.02"
Flow Length=752'
Tc=15.2 min
CN=75

5.2 cfs
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Summary for Subcatchment 6S: Landfill E

Runoff = 3.9 cfs @ 12.14 hrs,  Volume= 13,851 cf,  Depth> 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
1.085 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C

* 0.046 98 Solar array ballasts, HSG C
* 0.003 98 Concrete Equipment Pad, HSG C

1.224 76 Weighted Average
1.175 96.00% Pervious Area
0.049 4.00% Impervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E

Runoff
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=1.224 ac
Runoff Volume=13,851 cf
Runoff Depth>3.12"
Flow Length=459'
Tc=10.0 min
CN=76

3.9 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 2.8 cfs @ 12.37 hrs,  Volume= 14,608 cf,  Depth> 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (sf) CN Description
832 74 >75% Grass cover, Good, HSG C

3,861 80 >75% Grass cover, Good, HSG D
21,955 61 >75% Grass cover, Good, HSG B
66,216 61 >75% Grass cover, Good, HSG B

340 98 Paved parking, HSG C
* 4 98 Solar Array Posts, HSG B
* 230 98 Equipment Pad, HSG B

93,438 62 Weighted Average
92,864 99.39% Pervious Area

574 0.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=93,438 sf
Runoff Volume=14,608 cf
Runoff Depth>1.88"
Flow Length=472'
Tc=24.7 min
CN=62

2.8 cfs



Type III 24-hr  25-Year Rainfall=5.70"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 96HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 8S: Green Field E

Runoff = 4.0 cfs @ 12.31 hrs,  Volume= 19,713 cf,  Depth> 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (sf) CN Description
116,936 61 >75% Grass cover, Good, HSG B

3,129 80 >75% Grass cover, Good, HSG D
1,452 80 >75% Grass cover, Good, HSG D
4,419 61 >75% Grass cover, Good, HSG B

* 5 98 Solar Array Posts, HSG B
125,941 62 Weighted Average
125,936 100.00% Pervious Area

5 0.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total
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Subcatchment 8S: Green Field E

Runoff
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=125,941 sf
Runoff Volume=19,713 cf
Runoff Depth>1.88"
Flow Length=305'
Tc=20.6 min
CN=62

4.0 cfs
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Summary for Subcatchment 9S: Greenfield 2

Runoff = 2.6 cfs @ 12.29 hrs,  Volume= 12,217 cf,  Depth> 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  25-Year Rainfall=5.70"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.283 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D

* 0.000 98 Solar Array Posts, HSG B
0.005 98 Paved parking, HSG B
1.717 63 Weighted Average
1.712 99.71% Pervious Area
0.005 0.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2
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Type III 24-hr
25-Year Rainfall=5.70"
Runoff Area=1.717 ac
Runoff Volume=12,217 cf
Runoff Depth>1.96"
Flow Length=247'
Tc=19.4 min
CN=63

2.6 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 3.02"    for  25-Year event
Inflow = 5.2 cfs @ 12.21 hrs,  Volume= 21,482 cf
Outflow = 5.1 cfs @ 12.25 hrs,  Volume= 21,420 cf,  Atten= 3%,  Lag= 2.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.55 fps,  Min. Travel Time= 3.1 min
Avg. Velocity = 1.27 fps,  Avg. Travel Time= 8.6 min

Peak Storage= 934 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale
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Inflow Area=85,378 sf
Avg. Flow Depth=0.30'
Max Vel=3.55 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

5.2 cfs
5.1 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 3.12"    for  25-Year event
Inflow = 3.9 cfs @ 12.14 hrs,  Volume= 13,851 cf
Outflow = 3.7 cfs @ 12.17 hrs,  Volume= 13,814 cf,  Atten= 3%,  Lag= 1.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.50 fps,  Min. Travel Time= 2.5 min
Avg. Velocity = 1.11 fps,  Avg. Travel Time= 7.9 min

Peak Storage= 560 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale
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Inflow Area=53,317 sf
Avg. Flow Depth=0.28'
Max Vel=3.50 fps
n=0.030
L=527.0'
S=0.0372 '/'
Capacity=34.5 cfs

3.9 cfs

3.7 cfs
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 4.54% Impervious,  Inflow Depth > 3.02"    for  25-Year event
Inflow = 1.9 cfs @ 12.20 hrs,  Volume= 7,729 cf
Primary = 1.9 cfs @ 12.20 hrs,  Volume= 7,729 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW
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Inflow Area=30,710 sf
1.9 cfs

1.9 cfs
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 4.52% Impervious,  Inflow Depth > 3.11"    for  25-Year event
Inflow = 2.7 cfs @ 12.19 hrs,  Volume= 10,764 cf
Primary = 2.7 cfs @ 12.19 hrs,  Volume= 10,764 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S
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Inflow Area=41,469 sf
2.7 cfs

2.7 cfs
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Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 5.31% Impervious,  Inflow Depth > 3.02"    for  25-Year event
Inflow = 2.9 cfs @ 12.21 hrs,  Volume= 11,970 cf
Primary = 2.9 cfs @ 12.21 hrs,  Volume= 11,970 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE
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Inflow Area=47,568 sf
2.9 cfs

2.9 cfs
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Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 4.53% Impervious,  Inflow Depth > 3.02"    for  25-Year event
Inflow = 1.7 cfs @ 12.20 hrs,  Volume= 6,775 cf
Primary = 1.7 cfs @ 12.20 hrs,  Volume= 6,775 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N
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Inflow Area=26,920 sf
1.7 cfs

1.7 cfs



Type III 24-hr  25-Year Rainfall=5.70"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 105HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 3.01"    for  25-Year event
Inflow = 5.1 cfs @ 12.25 hrs,  Volume= 21,420 cf
Primary = 5.1 cfs @ 12.25 hrs,  Volume= 21,420 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W
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Inflow Area=85,378 sf
5.1 cfs

5.1 cfs
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 3.11"    for  25-Year event
Inflow = 3.7 cfs @ 12.17 hrs,  Volume= 13,814 cf
Primary = 3.7 cfs @ 12.17 hrs,  Volume= 13,814 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W
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Inflow Area=53,317 sf
3.7 cfs
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Summary for Link 15L: Wetland W

Inflow Area = 93,438 sf, 0.61% Impervious,  Inflow Depth > 1.88"    for  25-Year event
Inflow = 2.8 cfs @ 12.37 hrs,  Volume= 14,608 cf
Primary = 2.8 cfs @ 12.37 hrs,  Volume= 14,608 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Inflow Area=93,438 sf
2.8 cfs
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Summary for Link 16L: Wetland E

Inflow Area = 200,734 sf, 0.11% Impervious,  Inflow Depth > 1.91"    for  25-Year event
Inflow = 6.6 cfs @ 12.30 hrs,  Volume= 31,930 cf
Primary = 6.6 cfs @ 12.30 hrs,  Volume= 31,930 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   4.52% Impervious   Runoff Depth>3.63"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=76   Runoff=3.2 cfs  12,550 cf

Runoff Area=0.705 ac   4.54% Impervious   Runoff Depth>3.53"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=75   Runoff=2.3 cfs  9,034 cf

Runoff Area=1.092 ac   5.31% Impervious   Runoff Depth>3.53"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=75   Runoff=3.4 cfs  13,992 cf

Runoff Area=0.618 ac   4.53% Impervious   Runoff Depth>3.53"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=75   Runoff=2.0 cfs  7,919 cf

Runoff Area=1.960 ac   3.27% Impervious   Runoff Depth>3.53"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=75   Runoff=6.1 cfs  25,110 cf

Runoff Area=1.224 ac   4.00% Impervious   Runoff Depth>3.63"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=76   Runoff=4.5 cfs  16,147 cf

Runoff Area=93,438 sf   0.61% Impervious   Runoff Depth>2.28"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=3.4 cfs  17,788 cf

Runoff Area=125,941 sf   0.00% Impervious   Runoff Depth>2.29"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=5.0 cfs  24,002 cf

Runoff Area=1.717 ac   0.29% Impervious   Runoff Depth>2.38"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=3.2 cfs  14,820 cf

Avg. Flow Depth=0.33'   Max Vel=3.72 fps   Inflow=6.1 cfs  25,110 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=5.9 cfs  25,044 cf

Avg. Flow Depth=0.30'   Max Vel=3.68 fps   Inflow=4.5 cfs  16,147 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=4.4 cfs  16,108 cf

   Inflow=2.3 cfs  9,034 cfLink 7L: Wetlands NW
   Primary=2.3 cfs  9,034 cf

   Inflow=3.2 cfs  12,550 cfLink 8L: Depression S
   Primary=3.2 cfs  12,550 cf

   Inflow=3.4 cfs  13,992 cfLink 9L: Wetlands NE
   Primary=3.4 cfs  13,992 cf

   Inflow=2.0 cfs  7,919 cfLink 10L: Wetlands N
   Primary=2.0 cfs  7,919 cf

   Inflow=5.9 cfs  25,044 cfLink 11L: Collection Swale W
   Primary=5.9 cfs  25,044 cf



Type III 24-hr  50-Year Rainfall=6.30"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 110HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

   Inflow=4.4 cfs  16,108 cfLink 12L: Collection Swale W
   Primary=4.4 cfs  16,108 cf

   Inflow=3.4 cfs  17,788 cfLink 15L: Wetland W
   Primary=3.4 cfs  17,788 cf

   Inflow=8.1 cfs  38,821 cfLink 16L: Wetland E
   Primary=8.1 cfs  38,821 cf

Total Runoff Area = 579,533 sf   Runoff Volume = 141,361 cf   Average Runoff Depth = 2.93"
97.80% Pervious = 566,801 sf     2.20% Impervious = 12,732 sf



Type III 24-hr  50-Year Rainfall=6.30"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 111HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 3.2 cfs @ 12.19 hrs,  Volume= 12,550 cf,  Depth> 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.829 74 >75% Grass cover, Good, HSG C
0.080 89 Gravel roads, HSG C

* 0.003 98 Equipment Pad, HSG C
* 0.040 98 Solar array Ballasts, HSG C

0.952 76 Weighted Average
0.909 95.48% Pervious Area
0.043 4.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total
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Subcatchment 1S: Bulky Waste Landfill SW

Runoff
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=0.952 ac
Runoff Volume=12,550 cf
Runoff Depth>3.63"
Flow Length=239'
Tc=13.7 min
CN=76

3.2 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 2.3 cfs @ 12.20 hrs,  Volume= 9,034 cf,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.659 74 >75% Grass cover, Good, HSG C

* 0.032 98 Solar array ballasts, HSG C
0.014 89 Gravel roads, HSG C
0.705 75 Weighted Average
0.673 95.46% Pervious Area
0.032 4.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=0.705 ac
Runoff Volume=9,034 cf
Runoff Depth>3.53"
Flow Length=179'
Tc=14.1 min
CN=75

2.3 cfs
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Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 3.4 cfs @ 12.20 hrs,  Volume= 13,992 cf,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
1.034 74 >75% Grass cover, Good, HSG C

* 0.058 98 Solar array ballasts, HSG C
1.092 75 Weighted Average
1.034 94.69% Pervious Area
0.058 5.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=1.092 ac
Runoff Volume=13,992 cf
Runoff Depth>3.53"
Flow Length=204'
Tc=14.6 min
CN=75

3.4 cfs



Type III 24-hr  50-Year Rainfall=6.30"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 115HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: Landfill N

Runoff = 2.0 cfs @ 12.20 hrs,  Volume= 7,919 cf,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.590 74 >75% Grass cover, Good, HSG C

* 0.028 98 Solar array ballasts, HSG C
0.618 75 Weighted Average
0.590 95.47% Pervious Area
0.028 4.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=0.618 ac
Runoff Volume=7,919 cf
Runoff Depth>3.53"
Flow Length=222'
Tc=14.3 min
CN=75

2.0 cfs
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Summary for Subcatchment 5S: Landfill W

Runoff = 6.1 cfs @ 12.21 hrs,  Volume= 25,110 cf,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
1.896 74 >75% Grass cover, Good, HSG C

* 0.064 98 Solar array ballasts, HSG C
1.960 75 Weighted Average
1.896 96.73% Pervious Area
0.064 3.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total
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Subcatchment 5S: Landfill W
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=1.960 ac
Runoff Volume=25,110 cf
Runoff Depth>3.53"
Flow Length=752'
Tc=15.2 min
CN=75

6.1 cfs
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Summary for Subcatchment 6S: Landfill E

Runoff = 4.5 cfs @ 12.14 hrs,  Volume= 16,147 cf,  Depth> 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
1.085 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C

* 0.046 98 Solar array ballasts, HSG C
* 0.003 98 Concrete Equipment Pad, HSG C

1.224 76 Weighted Average
1.175 96.00% Pervious Area
0.049 4.00% Impervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=1.224 ac
Runoff Volume=16,147 cf
Runoff Depth>3.63"
Flow Length=459'
Tc=10.0 min
CN=76

4.5 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 3.4 cfs @ 12.37 hrs,  Volume= 17,788 cf,  Depth> 2.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (sf) CN Description
832 74 >75% Grass cover, Good, HSG C

3,861 80 >75% Grass cover, Good, HSG D
21,955 61 >75% Grass cover, Good, HSG B
66,216 61 >75% Grass cover, Good, HSG B

340 98 Paved parking, HSG C
* 4 98 Solar Array Posts, HSG B
* 230 98 Equipment Pad, HSG B

93,438 62 Weighted Average
92,864 99.39% Pervious Area

574 0.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=93,438 sf
Runoff Volume=17,788 cf
Runoff Depth>2.28"
Flow Length=472'
Tc=24.7 min
CN=62

3.4 cfs
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Summary for Subcatchment 8S: Green Field E

Runoff = 5.0 cfs @ 12.31 hrs,  Volume= 24,002 cf,  Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (sf) CN Description
116,936 61 >75% Grass cover, Good, HSG B

3,129 80 >75% Grass cover, Good, HSG D
1,452 80 >75% Grass cover, Good, HSG D
4,419 61 >75% Grass cover, Good, HSG B

* 5 98 Solar Array Posts, HSG B
125,941 62 Weighted Average
125,936 100.00% Pervious Area

5 0.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total
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Subcatchment 8S: Green Field E

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

5

4

3

2

1

0

Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=125,941 sf
Runoff Volume=24,002 cf
Runoff Depth>2.29"
Flow Length=305'
Tc=20.6 min
CN=62

5.0 cfs
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Summary for Subcatchment 9S: Greenfield 2

Runoff = 3.2 cfs @ 12.28 hrs,  Volume= 14,820 cf,  Depth> 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  50-Year Rainfall=6.30"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.283 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D

* 0.000 98 Solar Array Posts, HSG B
0.005 98 Paved parking, HSG B
1.717 63 Weighted Average
1.712 99.71% Pervious Area
0.005 0.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2
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Type III 24-hr
50-Year Rainfall=6.30"
Runoff Area=1.717 ac
Runoff Volume=14,820 cf
Runoff Depth>2.38"
Flow Length=247'
Tc=19.4 min
CN=63

3.2 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 3.53"    for  50-Year event
Inflow = 6.1 cfs @ 12.21 hrs,  Volume= 25,110 cf
Outflow = 5.9 cfs @ 12.25 hrs,  Volume= 25,044 cf,  Atten= 3%,  Lag= 2.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.72 fps,  Min. Travel Time= 2.9 min
Avg. Velocity = 1.33 fps,  Avg. Travel Time= 8.3 min

Peak Storage= 1,046 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale
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Inflow Area=85,378 sf
Avg. Flow Depth=0.33'
Max Vel=3.72 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

6.1 cfs
5.9 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 3.63"    for  50-Year event
Inflow = 4.5 cfs @ 12.14 hrs,  Volume= 16,147 cf
Outflow = 4.4 cfs @ 12.17 hrs,  Volume= 16,108 cf,  Atten= 3%,  Lag= 1.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.68 fps,  Min. Travel Time= 2.4 min
Avg. Velocity = 1.16 fps,  Avg. Travel Time= 7.6 min

Peak Storage= 624 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale
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Inflow Area=53,317 sf
Avg. Flow Depth=0.30'
Max Vel=3.68 fps
n=0.030
L=527.0'
S=0.0372 '/'
Capacity=34.5 cfs

4.5 cfs
4.4 cfs
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 4.54% Impervious,  Inflow Depth > 3.53"    for  50-Year event
Inflow = 2.3 cfs @ 12.20 hrs,  Volume= 9,034 cf
Primary = 2.3 cfs @ 12.20 hrs,  Volume= 9,034 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 4.52% Impervious,  Inflow Depth > 3.63"    for  50-Year event
Inflow = 3.2 cfs @ 12.19 hrs,  Volume= 12,550 cf
Primary = 3.2 cfs @ 12.19 hrs,  Volume= 12,550 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S
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Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 5.31% Impervious,  Inflow Depth > 3.53"    for  50-Year event
Inflow = 3.4 cfs @ 12.20 hrs,  Volume= 13,992 cf
Primary = 3.4 cfs @ 12.20 hrs,  Volume= 13,992 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE
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Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 4.53% Impervious,  Inflow Depth > 3.53"    for  50-Year event
Inflow = 2.0 cfs @ 12.20 hrs,  Volume= 7,919 cf
Primary = 2.0 cfs @ 12.20 hrs,  Volume= 7,919 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N
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Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 3.52"    for  50-Year event
Inflow = 5.9 cfs @ 12.25 hrs,  Volume= 25,044 cf
Primary = 5.9 cfs @ 12.25 hrs,  Volume= 25,044 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 3.63"    for  50-Year event
Inflow = 4.4 cfs @ 12.17 hrs,  Volume= 16,108 cf
Primary = 4.4 cfs @ 12.17 hrs,  Volume= 16,108 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W
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Summary for Link 15L: Wetland W

Inflow Area = 93,438 sf, 0.61% Impervious,  Inflow Depth > 2.28"    for  50-Year event
Inflow = 3.4 cfs @ 12.37 hrs,  Volume= 17,788 cf
Primary = 3.4 cfs @ 12.37 hrs,  Volume= 17,788 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Summary for Link 16L: Wetland E

Inflow Area = 200,734 sf, 0.11% Impervious,  Inflow Depth > 2.32"    for  50-Year event
Inflow = 8.1 cfs @ 12.30 hrs,  Volume= 38,821 cf
Primary = 8.1 cfs @ 12.30 hrs,  Volume= 38,821 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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Time span=0.00-24.00 hrs, dt=0.050 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=0.952 ac   4.52% Impervious   Runoff Depth>4.34"Subcatchment 1S: Bulky Waste Landfill SW
   Flow Length=239'   Tc=13.7 min   CN=76   Runoff=3.8 cfs  14,985 cf

Runoff Area=0.705 ac   4.54% Impervious   Runoff Depth>4.23"Subcatchment 2S: Bulky Waste Landfill NW
   Flow Length=179'   Tc=14.1 min   CN=75   Runoff=2.7 cfs  10,818 cf

Runoff Area=1.092 ac   5.31% Impervious   Runoff Depth>4.23"Subcatchment 3S: Bulky Waste Landfill E
   Flow Length=204'   Tc=14.6 min   CN=75   Runoff=4.1 cfs  16,755 cf

Runoff Area=0.618 ac   4.53% Impervious   Runoff Depth>4.23"Subcatchment 4S: Landfill N
   Flow Length=222'   Tc=14.3 min   CN=75   Runoff=2.4 cfs  9,483 cf

Runoff Area=1.960 ac   3.27% Impervious   Runoff Depth>4.23"Subcatchment 5S: Landfill W
   Flow Length=752'   Tc=15.2 min   CN=75   Runoff=7.3 cfs  30,069 cf

Runoff Area=1.224 ac   4.00% Impervious   Runoff Depth>4.34"Subcatchment 6S: Landfill E
   Flow Length=459'   Tc=10.0 min   CN=76   Runoff=5.4 cfs  19,281 cf

Runoff Area=93,438 sf   0.61% Impervious   Runoff Depth>2.86"Subcatchment 7S: Green Field W
   Flow Length=472'   Tc=24.7 min   CN=62   Runoff=4.3 cfs  22,257 cf

Runoff Area=125,941 sf   0.00% Impervious   Runoff Depth>2.86"Subcatchment 8S: Green Field E
   Flow Length=305'   Tc=20.6 min   CN=62   Runoff=6.3 cfs  30,030 cf

Runoff Area=1.717 ac   0.29% Impervious   Runoff Depth>2.96"Subcatchment 9S: Greenfield 2
   Flow Length=247'   Tc=19.4 min   CN=63   Runoff=4.0 cfs  18,468 cf

Avg. Flow Depth=0.36'   Max Vel=3.92 fps   Inflow=7.3 cfs  30,069 cfReach 19R: Riprap Swale
n=0.030   L=657.0'   S=0.0383 '/'   Capacity=8.6 cfs   Outflow=7.1 cfs  29,996 cf

Avg. Flow Depth=0.33'   Max Vel=3.89 fps   Inflow=5.4 cfs  19,281 cfReach 21R: Riprap Swale
n=0.030   L=527.0'   S=0.0372 '/'   Capacity=34.5 cfs   Outflow=5.2 cfs  19,237 cf

   Inflow=2.7 cfs  10,818 cfLink 7L: Wetlands NW
   Primary=2.7 cfs  10,818 cf

   Inflow=3.8 cfs  14,985 cfLink 8L: Depression S
   Primary=3.8 cfs  14,985 cf

   Inflow=4.1 cfs  16,755 cfLink 9L: Wetlands NE
   Primary=4.1 cfs  16,755 cf

   Inflow=2.4 cfs  9,483 cfLink 10L: Wetlands N
   Primary=2.4 cfs  9,483 cf

   Inflow=7.1 cfs  29,996 cfLink 11L: Collection Swale W
   Primary=7.1 cfs  29,996 cf



Type III 24-hr  100-Year Rainfall=7.10"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 136HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

   Inflow=5.2 cfs  19,237 cfLink 12L: Collection Swale W
   Primary=5.2 cfs  19,237 cf

   Inflow=4.3 cfs  22,257 cfLink 15L: Wetland W
   Primary=4.3 cfs  22,257 cf

   Inflow=10.3 cfs  48,498 cfLink 16L: Wetland E
   Primary=10.3 cfs  48,498 cf

Total Runoff Area = 579,533 sf   Runoff Volume = 172,145 cf   Average Runoff Depth = 3.56"
97.80% Pervious = 566,801 sf     2.20% Impervious = 12,732 sf
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Summary for Subcatchment 1S: Bulky Waste Landfill SW

Runoff = 3.8 cfs @ 12.19 hrs,  Volume= 14,985 cf,  Depth> 4.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.829 74 >75% Grass cover, Good, HSG C
0.080 89 Gravel roads, HSG C

* 0.003 98 Equipment Pad, HSG C
* 0.040 98 Solar array Ballasts, HSG C

0.952 76 Weighted Average
0.909 95.48% Pervious Area
0.043 4.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 100 0.0251 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.5 66 0.1137 2.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 46 0.1957 3.10 Shallow Concentrated Flow, Lanfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.4 27 0.0050 1.14 Shallow Concentrated Flow, Access Drive

Unpaved   Kv= 16.1 fps
13.7 239 Total
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Subcatchment 1S: Bulky Waste Landfill SW
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=0.952 ac
Runoff Volume=14,985 cf
Runoff Depth>4.34"
Flow Length=239'
Tc=13.7 min
CN=76

3.8 cfs
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Summary for Subcatchment 2S: Bulky Waste Landfill NW

Runoff = 2.7 cfs @ 12.20 hrs,  Volume= 10,818 cf,  Depth> 4.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.659 74 >75% Grass cover, Good, HSG C

* 0.032 98 Solar array ballasts, HSG C
0.014 89 Gravel roads, HSG C
0.705 75 Weighted Average
0.673 95.46% Pervious Area
0.032 4.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.6 79 0.0886 2.08 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.1 179 Total

Subcatchment 2S: Bulky Waste Landfill NW
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=0.705 ac
Runoff Volume=10,818 cf
Runoff Depth>4.23"
Flow Length=179'
Tc=14.1 min
CN=75

2.7 cfs
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Summary for Subcatchment 3S: Bulky Waste Landfill E

Runoff = 4.1 cfs @ 12.20 hrs,  Volume= 16,755 cf,  Depth> 4.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
1.034 74 >75% Grass cover, Good, HSG C

* 0.058 98 Solar array ballasts, HSG C
1.092 75 Weighted Average
1.034 94.69% Pervious Area
0.058 5.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.5 100 0.0212 0.12 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 80 0.0375 1.36 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.1 24 0.1667 2.86 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.6 204 Total

Subcatchment 3S: Bulky Waste Landfill E
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=1.092 ac
Runoff Volume=16,755 cf
Runoff Depth>4.23"
Flow Length=204'
Tc=14.6 min
CN=75

4.1 cfs
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Summary for Subcatchment 4S: Landfill N

Runoff = 2.4 cfs @ 12.20 hrs,  Volume= 9,483 cf,  Depth> 4.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.590 74 >75% Grass cover, Good, HSG C

* 0.028 98 Solar array ballasts, HSG C
0.618 75 Weighted Average
0.590 95.47% Pervious Area
0.028 4.53% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.1 100 0.0230 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
1.0 81 0.0371 1.35 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.2 41 0.1707 2.89 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
14.3 222 Total

Subcatchment 4S: Landfill N
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=0.618 ac
Runoff Volume=9,483 cf
Runoff Depth>4.23"
Flow Length=222'
Tc=14.3 min
CN=75

2.4 cfs
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Summary for Subcatchment 5S: Landfill W

Runoff = 7.3 cfs @ 12.21 hrs,  Volume= 30,069 cf,  Depth> 4.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
1.896 74 >75% Grass cover, Good, HSG C

* 0.064 98 Solar array ballasts, HSG C
1.960 75 Weighted Average
1.896 96.73% Pervious Area
0.064 3.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.3 100 0.0220 0.13 Sheet Flow, Landfill Cap

Grass: Dense   n= 0.240   P2= 3.40"
0.3 37 0.0811 1.99 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
0.3 58 0.1897 3.05 Shallow Concentrated Flow, Landfill Cap

Short Grass Pasture   Kv= 7.0 fps
1.3 520 0.0200 6.71 50.33 Channel Flow, Riprap Swale

Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

0.0 37 0.2160 22.05 165.39 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

15.2 752 Total
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Subcatchment 5S: Landfill W

Runoff
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=1.960 ac
Runoff Volume=30,069 cf
Runoff Depth>4.23"
Flow Length=752'
Tc=15.2 min
CN=75

7.3 cfs
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Summary for Subcatchment 6S: Landfill E

Runoff = 5.4 cfs @ 12.14 hrs,  Volume= 19,281 cf,  Depth> 4.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
1.085 74 >75% Grass cover, Good, HSG C
0.090 89 Gravel roads, HSG C

* 0.046 98 Solar array ballasts, HSG C
* 0.003 98 Concrete Equipment Pad, HSG C

1.224 76 Weighted Average
1.175 96.00% Pervious Area
0.049 4.00% Impervious Area

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

4.5 40 0.0543 0.15 Sheet Flow, Landfill Cap
Grass: Dense   n= 0.240   P2= 3.40"

1.0 60 0.0117 1.03 Sheet Flow, Gravel
Smooth surfaces   n= 0.011   P2= 3.40"

0.5 86 0.0384 3.15 Shallow Concentrated Flow, Gravel
Unpaved   Kv= 16.1 fps

0.7 76 0.0658 1.80 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2245 3.32 Shallow Concentrated Flow, Landfill Cap
Short Grass Pasture   Kv= 7.0 fps

0.2 148 0.1081 15.60 117.00 Channel Flow, Riprap Swale
Area= 7.5 sf  Perim= 8.0'  r= 0.94'
n= 0.030  Rubble masonry, cemented

7.1 459 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment 6S: Landfill E

Runoff
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=1.224 ac
Runoff Volume=19,281 cf
Runoff Depth>4.34"
Flow Length=459'
Tc=10.0 min
CN=76

5.4 cfs
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Summary for Subcatchment 7S: Green Field W

Runoff = 4.3 cfs @ 12.36 hrs,  Volume= 22,257 cf,  Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (sf) CN Description
832 74 >75% Grass cover, Good, HSG C

3,861 80 >75% Grass cover, Good, HSG D
21,955 61 >75% Grass cover, Good, HSG B
66,216 61 >75% Grass cover, Good, HSG B

340 98 Paved parking, HSG C
* 4 98 Solar Array Posts, HSG B
* 230 98 Equipment Pad, HSG B

93,438 62 Weighted Average
92,864 99.39% Pervious Area

574 0.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 23 0.0217 1.03 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
4.8 160 0.0063 0.56 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.6 51 0.0392 1.39 Shallow Concentrated Flow, field

Short Grass Pasture   Kv= 7.0 fps
1.4 88 0.0227 1.05 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.7 50 0.0300 1.21 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
24.7 472 Total
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Subcatchment 7S: Green Field W

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

4

3

2

1

0

Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=93,438 sf
Runoff Volume=22,257 cf
Runoff Depth>2.86"
Flow Length=472'
Tc=24.7 min
CN=62

4.3 cfs
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Summary for Subcatchment 8S: Green Field E

Runoff = 6.3 cfs @ 12.30 hrs,  Volume= 30,030 cf,  Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (sf) CN Description
116,936 61 >75% Grass cover, Good, HSG B

3,129 80 >75% Grass cover, Good, HSG D
1,452 80 >75% Grass cover, Good, HSG D
4,419 61 >75% Grass cover, Good, HSG B

* 5 98 Solar Array Posts, HSG B
125,941 62 Weighted Average
125,936 100.00% Pervious Area

5 0.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.8 100 0.0123 0.10 Sheet Flow, Field

Grass: Dense   n= 0.240   P2= 3.40"
0.4 24 0.0208 1.01 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
2.6 106 0.0094 0.68 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
0.8 75 0.0467 1.51 Shallow Concentrated Flow, Field

Short Grass Pasture   Kv= 7.0 fps
20.6 305 Total
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Subcatchment 8S: Green Field E
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=125,941 sf
Runoff Volume=30,030 cf
Runoff Depth>2.86"
Flow Length=305'
Tc=20.6 min
CN=62

6.3 cfs
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Summary for Subcatchment 9S: Greenfield 2

Runoff = 4.0 cfs @ 12.28 hrs,  Volume= 18,468 cf,  Depth> 2.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Type III 24-hr  100-Year Rainfall=7.10"

Area (ac) CN Description
0.091 77 Woods, Good, HSG D
0.151 55 Woods, Good, HSG B
1.283 61 >75% Grass cover, Good, HSG B
0.187 80 >75% Grass cover, Good, HSG D

* 0.000 98 Solar Array Posts, HSG B
0.005 98 Paved parking, HSG B
1.717 63 Weighted Average
1.712 99.71% Pervious Area
0.005 0.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.5 100 0.0128 0.10 Sheet Flow, Grass

Grass: Dense   n= 0.240   P2= 3.40"
2.9 147 0.0148 0.85 Shallow Concentrated Flow, Grass

Short Grass Pasture   Kv= 7.0 fps
19.4 247 Total

Subcatchment 9S: Greenfield 2
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Type III 24-hr
100-Year Rainfall=7.10"
Runoff Area=1.717 ac
Runoff Volume=18,468 cf
Runoff Depth>2.96"
Flow Length=247'
Tc=19.4 min
CN=63

4.0 cfs
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Summary for Reach 19R: Riprap Swale

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 4.23"    for  100-Year event
Inflow = 7.3 cfs @ 12.21 hrs,  Volume= 30,069 cf
Outflow = 7.1 cfs @ 12.25 hrs,  Volume= 29,996 cf,  Atten= 3%,  Lag= 2.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.92 fps,  Min. Travel Time= 2.8 min
Avg. Velocity = 1.39 fps,  Avg. Travel Time= 7.9 min

Peak Storage= 1,191 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.36'
Bank-Full Depth= 0.40'  Flow Area= 2.1 sf,  Capacity= 8.6 cfs

3.00'  x  0.40'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 5.5 '/'   Top Width= 7.40'
Length= 657.0'   Slope= 0.0383 '/'
Inlet Invert= 274.52',  Outlet Invert= 249.36'

‡

Reach 19R: Riprap Swale
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Inflow Area=85,378 sf
Avg. Flow Depth=0.36'
Max Vel=3.92 fps
n=0.030
L=657.0'
S=0.0383 '/'
Capacity=8.6 cfs

7.3 cfs
7.1 cfs
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Summary for Reach 21R: Riprap Swale

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 4.34"    for  100-Year event
Inflow = 5.4 cfs @ 12.14 hrs,  Volume= 19,281 cf
Outflow = 5.2 cfs @ 12.17 hrs,  Volume= 19,237 cf,  Atten= 3%,  Lag= 1.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs
Max. Velocity= 3.89 fps,  Min. Travel Time= 2.3 min
Avg. Velocity = 1.22 fps,  Avg. Travel Time= 7.2 min

Peak Storage= 705 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 0.90'  Flow Area= 5.1 sf,  Capacity= 34.5 cfs

3.00'  x  0.90'  deep channel,  n= 0.030  Rubble masonry, cemented
Side Slope Z-value= 3.0 '/'   Top Width= 8.40'
Length= 527.0'   Slope= 0.0372 '/'
Inlet Invert= 276.70',  Outlet Invert= 257.10'

‡

Reach 21R: Riprap Swale
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Inflow Area=53,317 sf
Avg. Flow Depth=0.33'
Max Vel=3.89 fps
n=0.030
L=527.0'
S=0.0372 '/'
Capacity=34.5 cfs

5.4 cfs
5.2 cfs
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Summary for Link 7L: Wetlands NW

Inflow Area = 30,710 sf, 4.54% Impervious,  Inflow Depth > 4.23"    for  100-Year event
Inflow = 2.7 cfs @ 12.20 hrs,  Volume= 10,818 cf
Primary = 2.7 cfs @ 12.20 hrs,  Volume= 10,818 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 7L: Wetlands NW
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Inflow Area=30,710 sf
2.7 cfs

2.7 cfs
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Summary for Link 8L: Depression S

Inflow Area = 41,469 sf, 4.52% Impervious,  Inflow Depth > 4.34"    for  100-Year event
Inflow = 3.8 cfs @ 12.19 hrs,  Volume= 14,985 cf
Primary = 3.8 cfs @ 12.19 hrs,  Volume= 14,985 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 8L: Depression S
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Inflow Area=41,469 sf
3.8 cfs

3.8 cfs



Type III 24-hr  100-Year Rainfall=7.10"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 155HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Link 9L: Wetlands NE

Inflow Area = 47,568 sf, 5.31% Impervious,  Inflow Depth > 4.23"    for  100-Year event
Inflow = 4.1 cfs @ 12.20 hrs,  Volume= 16,755 cf
Primary = 4.1 cfs @ 12.20 hrs,  Volume= 16,755 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 9L: Wetlands NE
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Inflow Area=47,568 sf
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4.1 cfs



Type III 24-hr  100-Year Rainfall=7.10"Rogers Road Proposed Conditions
  Printed  8/27/2015Prepared by Boundaries LLC - DCM

Page 156HydroCAD® 10.00-13  s/n 04031  © 2014 HydroCAD Software Solutions LLC

Summary for Link 10L: Wetlands N

Inflow Area = 26,920 sf, 4.53% Impervious,  Inflow Depth > 4.23"    for  100-Year event
Inflow = 2.4 cfs @ 12.20 hrs,  Volume= 9,483 cf
Primary = 2.4 cfs @ 12.20 hrs,  Volume= 9,483 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 10L: Wetlands N
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Inflow Area=26,920 sf
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Summary for Link 11L: Collection Swale W

Inflow Area = 85,378 sf, 3.27% Impervious,  Inflow Depth > 4.22"    for  100-Year event
Inflow = 7.1 cfs @ 12.25 hrs,  Volume= 29,996 cf
Primary = 7.1 cfs @ 12.25 hrs,  Volume= 29,996 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 11L: Collection Swale W
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Summary for Link 12L: Collection Swale W

Inflow Area = 53,317 sf, 4.00% Impervious,  Inflow Depth > 4.33"    for  100-Year event
Inflow = 5.2 cfs @ 12.17 hrs,  Volume= 19,237 cf
Primary = 5.2 cfs @ 12.17 hrs,  Volume= 19,237 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 12L: Collection Swale W
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Summary for Link 15L: Wetland W

Inflow Area = 93,438 sf, 0.61% Impervious,  Inflow Depth > 2.86"    for  100-Year event
Inflow = 4.3 cfs @ 12.36 hrs,  Volume= 22,257 cf
Primary = 4.3 cfs @ 12.36 hrs,  Volume= 22,257 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 15L: Wetland W
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Summary for Link 16L: Wetland E

Inflow Area = 200,734 sf, 0.11% Impervious,  Inflow Depth > 2.90"    for  100-Year event
Inflow = 10.3 cfs @ 12.29 hrs,  Volume= 48,498 cf
Primary = 10.3 cfs @ 12.29 hrs,  Volume= 48,498 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.050 hrs

Link 16L: Wetland E
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TO: Mr. Michael Singer, Principal, Brightfields Development, LLC. 

FROM: 
Thomas J. Strike, Weston & Sampson Engineers, Inc. 
Mark Mitsch, P.E., Weston & Sampson Engineers, Inc.  

CC: John Figurelli, P.G., Weston & Sampson Engineers, Inc.  

DATE: September 2, 2015 

SUBJECT: Geotechnical Assessment for Solar PV System 
Norwich MSW Landfill 
Norwich, Connecticut 

PROJECT NO. 2150304.D 

 
Weston & Sampson Engineers, Inc. (Weston & Sampson) is pleased to present this 
memorandum discussing our geotechnical assessment and construction considerations for the 
proposed solar photovoltaic (PV) system on the Norwich Landfill at 82 Rogers Road in Norwich, 
Connecticut. 
 
The purpose of our assessment was to evaluate potential impacts on the existing landfill liner due 
to construction of the proposed PV array project. The primary concerns are the increase in stress 
on the flexible membrane liner (FML) within the landfill cap and for increased risk of sliding 
along the FML due to the added weight of the proposed solar array foundations. This 
memorandum documents our assessment of these issues.   
 
LANDFILL AND EXISTING CONDITIONS 
 
The 12 acre landfill was capped with a combination of soil a soil cap on the side slopes of the 
landfill and a flexible membrane liner (FML) on the top portion of the landfill.  Construction 
plans prepared for the final closure of the MSW landfill were prepared by Fuss & O’Neill in 
April of 1996 and included details of the soil and FML cap.  Generally two acres of the existing 
approximately 11.4 acre landfill were regraded, covered with a six-inch subbase layer; overlain, 
by a LLDPE textured geo-membrane liner; overlain by a geo-composite draining layer consisting 
of an HPDE drainage net heat bonded between two layers of geo-textile; overlain by 18 inches of 
cover soil having a permeability greater than 1 X 10-5 cm/sec and a six-inch vegetative support 
layer. The slopes along the southern and western slopes, (6.4 acres of the landfill) was regraded, 
covered with a six-inch subbase layer; overlain by 18 inches of final cover soil having a 
permeability of less than 1 X 10-6 cm/sec; and a six-inch vegetative layer. An existing soil cap 
covers the remaining approximately three acres along the northern and northeastern slopes of the 
landfill. 
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Placement and compaction procedures used, and grain size characteristics and composition of 
these layers as well as the engineering properties of the FML and geocomposite were not 
provided on the Project Plans and were not available for review. Additionally, the thickness, 
composition, and placement procedures of the waste were not available for review. Outside the 
PV array area, the landfill waste is capped with a soil cover, only. 
 
We have not performed geotechnical investigations at the site to assess the thicknesses, grain 
size characteristics and composition of the cap soils above the geocomposite and FML. 
 
Project Plans indicate that the ground surface elevations on the landfill cap and within the 
proposed PV array area range between approximately El. 278 ft. and El. 286 ft. (NAVD88 
datum). The ground surface is generally sloped at less than 7 percent. 
 
PROPOSED CONSTRUCTION 
According to the Project Plans, the proposed project will include construction of a PV array 
system on the cap of the Norwich Landfill. Elements of the array include ballast supported solar 
modules, a concrete equipment pad, an access road, and other site improvements. Proposed 
elevations were not provided on the plans, but it is assumed that proposed ground surface 
elevations will essentially match existing grades.  
 
The proposed ballasts will be cast-in-place concrete ballasts using the GC Pour-In-Place Forms 
manufactured by GameChange Racking LLC. The forms are oval-shaped open bottom “tubs” 
measuring approximately 1.83 ft. wide by 12 ft. long and 8 to 12 inches tall. The tubs are 
expendable concrete forms made from recycled plastic. The tubs are placed directly on the 
ground without removing the upper vegetative soil layer. The racking system legs are placed into 
the forms and the forms are filled with concrete. Gravel fill can be placed, if necessary, to fill 
locally low areas below the ballast footprint. GameChange indicates the racking system is 
sufficiently adjustable to accommodate ballast movement resulting from leaving the vegetative 
layer in place (i.e. settlement due to compression of the topsoil and heave caused by freezing and 
expansion). 
 
According to our review of a Calculation Package prepared by Gamechange Racking for this 
project, the maximum stress imposed on the subgrade soils by each tub will be approximately 
370 pounds per square foot (psf). Based on information provided on a detail sheet prepared by 
Solar City, the approximate 7.5-foot wide by 18.7-foot long by 1-foot thick reinforced concrete 
equipment pad will support a 750 kW inverter and a 750 kVA transformer. The pad will be 
supported at least 6-inches below the ground surface on a layer of crushed stone. The total stress 
imposed by the pad on the subgrade soils will be approximately 250 psf. The stresses from the 
ballasts and equipment pad will be distributed through the cover soils to the FML, continuing 
through the underlying cover soil and into the waste. 
 
A permanent access road is proposed at the south section of the landfill, over both the soil and 
FML cap areas. Temporary access roads which will support construction vehicles, will be 
required along the cap and in the construction area (if necessary). According to the Project Plans, 
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a minimum of 38-inches in thickness of soil cover (including the thickness provided by the 
topsoil and cover material) must be provided above the FML and the soil cap along permanent 
and temporary access roads. The project plans specify the use of 4-inches of bank run gravel 
(ConnDOT Form 816 M.02.06 Gradation C) and a minimum of 10-inches of bank run gravel 
(ConnDOT Form 816 M.02.03 Gradation A) over the subgrade remaining after stripping 3-
inches maximum of the topsoil or the cover soil. A woven geotextile fabric is shown between the 
gravel and topsoil.  
 
GEOTECHNICAL ASSESSMENT 
 
Direct Bearing Stress on the FML  
Typically, geomembrane manufacturers recommend limiting the stress on the FML to less than 7 
psi during and after construction. We evaluated stresses on the FML from the existing soil cover 
and the potential increase on the FML due to the ballasts and electric pad. 
 
The existing cover soil above the FML imparts approximately 212 psf (1.5 psi) of vertical stress 
on the FML, assuming a topsoil moist unit weight of 95 pcf, a soil cover moist unit weight of 
110 pcf, and the layer thicknesses provided on the Project Plans. Our computations indicate that 
the stress increase on the FML due to each ballast is approximately 294 psf (2 psi) and the net 
stress increase due to the equipment pad is approximately 182 psf (1.3 psi). The resulting 
combined net stresses on the FML will be approximately 506 psf (3.5 psi) and 394 psf (2.7 psi) 
below the ballasts and equipment pad, respectively. The net stress of the equipment pad assumes 
the topsoil layer will be removed and 6-inches in thickness of cover soil will be replaced with 
crushed stone (as discussed below). These values are well below 7 psi and can be considered 
acceptable for the proposed construction. 
 
Potential damage to the FML due to elongation and puncture cannot be evaluated since the 
properties of the FML and the grain size characteristics of the cover soil and cap subbase 
material are not known. However, our experience with typical FMLs used for landfill capping 
and similar stress ranges due to solar array components suggests that potential FML elongation 
due to the proposed stress increases will fall within acceptable ranges. The risk of FML puncture 
is dependent on the characteristics of the liner and the cover soil and construction activities. The 
cover soil should be assessed for presence of angular rock particles to verify that the risk of 
puncture is tolerable. 
 
Waste Compression 
As with all developments on landfills, the site is highly likely to undergo settlement during the 
design life of the proposed PV system. There is likely to be ongoing settlement of the waste mass 
that is independent of new loading, In addition, placement of the ballasts and equipment pads 
will add minor amounts of weight to the surface of the landfill as discussed above and some 
additional compression of the landfill waste should be anticipated. We have not completed 
geotechnical investigations or analyses to evaluate the magnitude or range of potential 
settlement. However, based on our experience with other PV projects on landfills, large but 
relatively gradual surface elevation changes should not be expected to adversely affect PV array 
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performance other than the need for periodic realignment and adjustment of the racking systems. 
The relatively low additional stresses imposed by the ballasts and equipment pad are not 
expected to affect the ongoing waste compression.   
 
 
Sliding Analyses 
The potential impact of additional loads over the FML on sliding between the FML and cover 
soil should be considered. The engineering properties of the cover material and the FML are not 
known; therefore, we assumed the cohesion between these materials to be zero, which means the 
factor of safety against sliding failure is governed by an infinite slope analysis. The factor of 
safety against sliding is determined as the tangent of the interface friction angle divided by the 
tangent of the slope of the FML. The weight of the overlying soil is not a factor in this analysis.  
 
The slope of the FML is assumed to be 7 percent matching the slope of the ground surface, 
which is an angle of approximately 4 degrees. The interface friction value between the cover soil 
and the FML can be conservatively estimated at greater than 16 degrees if the soil is dry and 12 
degrees if the soil is saturated. The resulting range of safety factor against sliding is from 3.0 to 
4.0. This compares well to a generally accepted minimum value of 1.5 and indicates the risk of 
sliding along the FML is low. 
 
CONSTRUCTION CONSIDERATIONS 
The ballast subgrades should be prepared according to the GameChange Racking, LLC 
recommendations and guidelines.  
 
The equipment pad subgrades should be prepared by removing the 6-inch thick topsoil layer and 
replacing it with crushed stone below the equipment pad and within 12 inches laterally of the pad 
perimeter. The crushed stone should be separated from surrounding soils on all sides with a 
heavy, non-woven geotextile filter fabric.  
 
Please call if you have any questions. 
 
O:\Brightfields\Norwich, CT\Geotech\Memos\MEMO - Norwich Landfill - Geotechnical Recommendations revised.doc 
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TO: Mr. Michael Singer, Principal, Brightfields Development, LLC. 

FROM: 
Thomas J. Strike, Weston & Sampson Engineers, Inc. 
Mark Mitsch, P.E., Weston & Sampson Engineers, Inc.  

CC: John Figurelli, P.G., Weston & Sampson Engineers, Inc.  

DATE: September 4, 2015 

SUBJECT: Geotechnical Assessment for Solar PV System 
Norwich Bulky Waste Landfill 
Norwich, Connecticut 

PROJECT NO. 2150304.C 

 
Weston & Sampson Engineers, Inc. (Weston & Sampson) is pleased to present this 
memorandum discussing our subsurface explorations, geotechnical assessment, and construction 
considerations for the proposed solar photovoltaic (PV) system on the capped Bulky Waste 
Landfill at 82 Rogers Road in Norwich, Connecticut. 
 
The primary concern for PV array construction on the bulky waste landfill is compression of the 
near surface vegetative support layer under stresses imposed by the proposed foundations and 
continued decomposition of the organic components of this layer, which could result in 
foundation settlement. A subsurface exploration program consisting of fourteen (14) hand 
excavations was performed to provide information on the variability of the composition, 
consistency, and thickness of the vegetation support layer across the landfill needed to evaluate 
potential compression and decomposition of this layer.  
 
LANDFILL HISTORY 
According to information contained in a Landfill Closure Report prepared by Fuss & O’Neill, 
Inc. (date unknown), prior to installation of the capping system, the top of the landfill was 
regraded to meet a minimum slope of 4 percent and then compacted. The thickness and 
composition of the bulky waste landfill material was not available. The final capping system for 
the Bulky Waste Landfill consisted of the following layers from the ground surface down to the 
landfill waste: 
 

 Minimum 24-inches of compost material containing a mixture of sewage sludge, sand, 
leaves, and wood chips. This material was placed in one lift. The degree of compaction 
(if any) is not known;  

 Minimum of 18-inches of silty sand cover soil containing between 38 and 48 percent 
material passing the No. 200 sieve. The first lift was approximately 12-inches thick and 
the second lift was approximately 6-inch thick. According to the Landfill Post Closure 
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Report, both lifts were compacted to a minimum of 90 percent of the materials maximum 
dry density as determined from ASTM D698 (Standard Proctor); and 

 Minimum of 6-inches compacted sand gravel soil. The degree of compaction (if any) is 
not known. 
 

EXISTING SURFACE CONDITIONS 
The landfill surface is currently covered with high grass and weeds. The top of the landfill is 
accessed from a compacted gravel road located along the southwest side of the landfill. 
According to a topographic survey plan prepared by Boundaries, LLC, ground surface elevations 
on the landfill cap and within the proposed development area range between approximately El. 
300 ft. and El. 310 ft. (NAVD88 datum). The ground surface is generally sloped at less than 5 
percent; however, the south section of the development area is sloped at approximately 13 
percent.   
 
PROPOSED CONSTRUCTION 
According to August 2015 plans prepared by Boundaries, LLC titled “Rogers Road Landfill 
Solar Project – Solar Photovoltaic (PV) System (Project Plans), the proposed project will include 
construction of a PV array system on the cap of the Bulky Waste Landfill. Elements of the array 
include ballast-supported solar modules, a concrete equipment pad, an access road, and other site 
improvements. Proposed elevations were not provided on the plans, but it is assumed that 
proposed ground surface elevations will essentially match existing grades.  
 
The proposed ballasts will be cast-in-place concrete ballasts using the GC Pour-In-Place Forms 
manufactured by GameChange Racking LLC. The forms are oval-shaped open bottom “tubs” 
measuring approximately 1.83 ft. wide by 12 ft. long and 8 to 12 inches tall. The tubs are 
expendable concrete forms made from recycled plastic. The tubs are placed directly on the 
ground without removing the vegetative soil layers. The racking system legs are placed into the 
forms and the forms are filled with concrete. Gravel fill can be placed, if necessary, to fill locally 
low areas below the ballast footprint. GameChange indicates the racking system is sufficiently 
adjustable to accommodate ballast movement resulting from leaving the vegetative layer in place 
(i.e. settlement due to compression of the topsoil and heave caused by freezing and expansion). 
 
According to our review of a Calculation Package prepared by GameChanger Racking for this 
project, the maximum stress imposed on the subgrade soils by each tub will be 370 pounds per 
square foot (psf). Based on information provided on a detail sheet prepared by Solar City, the 
approximate 7.5-foot wide by 18.7-foot long by 1-foot thick reinforced concrete equipment pad 
will support a 750 kW inverter and a 750 kVA transformer. The pad will be supported at least 6-
inches below the ground surface on a layer of crushed stone. The total stress imposed by the pad 
on the subgrade soils will be approximately 250 psf.  
 
The permanent access road will extend from the existing access road approximately 120 ft. onto 
the landfill cap. Temporary access roads, which will support construction vehicles, will be 
required along the cap and in the construction area. The locations of these roads were not 
provided to us. According to the Project Plans, a minimum of 38-inches in thickness of soil cover 
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(including the thickness provided by the vegetation support layer) must be provided above the 
silty sand cover layer along permanent and temporary access roads. The project plans specify the 
use of 4-inches thick of bank run gravel (ConnDOT Form 816 M.02.06 Gradation C) and a 
minimum of 10-inches of bank run gravel (ConnDOT Form 816 M.02.03 Gradation A) over the 
subgrade remaining after stripping 3-inches maximum of vegetation or the vegetation support 
layer. A woven geotextile fabric designed to be installed between the gravel and vegetation 
support layer.  
 
FIELD EXPLORATION PROGRAM AND CONDITIONS ENCOUNTERED 
Subsurface conditions were explored at the bulky waste landfill on July 9, 2015 by excavating 
fourteen (14) hand excavations labeled HE-1 through HE-14 at the approximate locations shown 
on the attached Site Development Plan (Sheet No. 5 of 11 of the Project Plans) prepared by 
Boundaries, LLC. Personnel from Weston & Sampson completed the excavations using a shovel, 
pry bar, and pick ax. Hand excavation logs are attached to this memorandum.  
 
Hand excavations HE-1 and HE-2 were performed in the existing gravel access road to the south 
of the capped landfill area to assess the thickness and composition of the gravel fill layer. 
Subsurface conditions in these excavations generally consisted of brown, fine to coarse SAND 
FILL with varying amounts of gravel and trace to little silt. The fill was assessed to be dense 
based on the excavation effort. Refusals on very dense soils were encountered at depths of 11-
inches and 19-inches below the ground surface (BGS) in hand excavations HE-1 and HE-2, 
respectively. 
 
Hand excavations HE-3 through HE-14 were performed in the capped landfill area and in the 
area of the proposed foundations to assess the thickness and composition of the vegetation 
support layer. We were informed that excavations should not extend into the silty sand cover 
layer; therefore, each hand excavation was terminated when this layer was exposed. Below 
approximately 2 to 6-inches of organic topsoil material (sandy silt with numerous fine roots), the 
vegetation support layer generally consisted of brown, fine to coarse SAND with trace to little 
gravel, trace to little silt, and trace amounts of roots, wood chips, and brick fragments. This layer 
was approximately 5 to 25-inches thick (excluding the topsoil thickness) and was assessed to be 
loose based on the excavation effort. 
 
LABORATORY TESTING 
Five (5) samples of the vegetation support layer were submitted for laboratory moisture, ash, and 
organic matter testing in accordance with ASTM D2974. Results of these analyses reveal that 
this layer possesses a moisture content between 8 and 22 percent, an ash (soil) content between 
94.5 and 98.2 percent, and an organic matter content between 1.8 and 5.5 percent. According to 
the results of this analyses, the vegetation support layer is primarily composed of granular soil 
material with minimal organic matter. 
 
Four (4) samples of the vegetation support layer and one (1) sample of the sand fill layer were 
submitted for laboratory particle grain size analysis in accordance with ASTM D422 to aid in our 
description of these layers. Results of this analysis reveal that the granular soil portion of the 
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vegetation support layer consists of fine to coarse sand with trace to some gravel, and trace to 
little silt. The sand fill layer consists of fine to coarse sand and gravel with little silt. Results of 
all laboratory testing are attached to this memorandum.  
 
GEOTECHNICAL ASSESSMENT 
As discussed above, laboratory testing revealed the vegetation support layer primarily consists of 
fine to coarse sand with trace to some gravel and trace to little silt with an organic content 
between 1.8 to 5.5 percent. Given the relatively low organic content, long term compression of 
the vegetation support layer due to continued decomposition of its organic components will be 
minor and therefore will not contribute significantly to foundation settlement. The racking 
system can be supported by the proposed ballast system following the GameChange Racking, 
LLC recommendations and guidelines without risk to the landfill liner.  
 
As with all developments on landfills, the site is highly likely to undergo settlement during the 
design life of the proposed PV system. There is likely to be ongoing settlement of the waste mass 
that is independent of new loading, In addition, placement of the ballasts and equipment pads 
will add minor amounts of weight to the surface of the landfill as discussed above and some 
additional compression of the landfill waste should be anticipated. We have not completed 
geotechnical investigations into the waste or analyses to evaluate the magnitude or range of 
potential settlement. However, based on our experience with other PV projects on landfills, large 
but relatively gradual surface elevation changes should not be expected to adversely affect PV 
array performance other than the need for periodic realignment and adjustment of the racking 
systems. The relatively low additional stresses imposed by the ballasts and equipment pad are 
not expected to affect the ongoing waste compression.   
 
CONSTRUCTION CONSIDERATIONS 
The ballast subgrades should be prepared according to the GameChange Racking, LLC 
recommendations and guidelines.  
 
The equipment pad subgrades should be prepared by removing the 6-inch thick topsoil layer and 
replacing it with crushed stone below the equipment pad and within 12 inches laterally of the pad 
perimeter. The crushed stone should be separated from surrounding soils on all sides with a 
heavy, non-woven geotextile filter fabric.  
Please call if you have any questions. 
 
Attachments: Site Development Plan 

Hand Excavation Logs 
Laboratory Data 
 
 

O:\Brightfields\Norwich, CT\Geotech\Memos\MEMO - Norwich Bulky Waste Landfill - Geotechnical Recommendations revised.doc 
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PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 294 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-1

Brightfields Development, LLC

Timothy Blair

11'' SAND FILL

3

4

5

6

7

1. Hand excavation completed with a steel shovel. HE-1

8

HAND EXCAVATION LOG

(0 - 11'') - Brown, fine to medium, SAND FILL, some fine to coarse gravel, little silt; 
moist. Appeared to be dense to very dense based on hand excavation effort. Could not 
excavate beyond 11'' BGS.

End of excavation at 11'' BGS.
1

2

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Compacted sand/gravel at beginning of proposed gravel access drive. GROUND SURFACE



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 296 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass along proposed gravel access drive at base of landfill slope. GROUND SURFACE

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-2

Brightfields Development, LLC

Timothy Blair

7'' GRAVEL FILL 

1

4'' TOPSOIL

7'' SAND FILL

2 End of excavation at 19'' BGS.

3

4

5

6

(0 - 4'') - Dark brown silty sand topsoil with thick grass root systems; moist.

(4'' - 12'') - Brown, fine to medium, SAND FILL, some fine to coarse gravel, little silt. 
Appeared to be medium dense to dense based on hand excavation effort.

(12'' - 19'') - Gray, GRAVEL FILL (up to 4 in. diameter) with fine to coarse sand and 
trace silt; moist. Appeared to be very dense based on hand excavation effort. Could 
not excavate beyond 19'' BGS. 

8

1. Hand excavation completed with a steel shovel. HE-2

7



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 304 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

HAND EXCAVATION LOG
Norwich Landfill Solar Project

Norwich, CT HE-3

Brightfields Development, LLC

Timothy Blair

(2'' - 18'') - Brown, fine to medium SAND FILL, little silt, trace to little gravel, trace 
organic material (roots, wood chips, small twigs); moist. Appeared to be loose based 
on hand excavation effort.

Silty sand cover layer observed at 18'' BGS.

16'' VEGETATIVE 
SUPPORT LAYER

SILTY SAND COVER 
LAYER

(0 - 2'') - Dark brown silty sand topsoil with thick grass root systems. 2'' TOPSOIL

1

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass along proposed gravel access drive at top of landfill. LANDFILL SURFACE

2 End of excavation at 18'' BGS.

3

4

5

6

7

1. Hand excavation completed with a steel shovel. HE-3

8



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 304 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-4

Brightfields Development, LLC

Timothy Blair

Silty sand cover layer observed at 23'' BGS. SILTY SAND COVER 
LAYER

(0 - 3'') - Dark brown silty sand topsoil with thick grass root systems; moist. 3'' TOPSOIL

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass on top of landfill. LANDFILL SURFACE

End of excavation at 23'' BGS.

2

(3'' - 20'') - Brown, fine to medium SAND FILL, little silt, trace to little gravel, trace 
organic material (roots, wood chips, small twigs), trace brick debris; moist. Appeared to 
be loose based on hand excavation effort.

1 20'' VEGETATIVE 
SUPPORT LAYER

3

4

5

6

7

1. Hand excavation completed with a steel shovel. HE-4

8



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 304 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass on top of landfill. LANDFILL SURFACE

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-5

Brightfields Development, LLC

Timothy Blair

2

(0 - 4'') - Dark brown silty sand topsoil with thick grass root systems; moist. 4'' TOPSOIL

1

Silty sand cover layer observed at 15'' BGS.

End of excavation at 15'' BGS.

11'' VEGETATIVE 
SUPPORT LAYER

SILTY SAND COVER 
LAYER

(4'' - 15'') - Brown, fine to medium SAND FILL, little silt, trace to little gravel, trace 
organic material (roots, wood chips, small twigs), trace brick debris; moist. Appeared to 
be loose based on hand excavation effort.

3

4

5

6

7

1. Hand excavation completed with a steel shovel. HE-5

8



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 304 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

1. Hand excavation completed with a steel shovel. HE-6

8

7

6

5

4

3

Silty sand cover layer observed at 17'' BGS.

2 End of excavation at 17'' BGS.

SILTY SAND COVER 
LAYER

14'' VEGETATIVE 
SUPPORT LAYER

(3'' - 17'') - Brown, fine to medium SAND FILL, little silt, trace to little gravel, trace 
organic material (roots, wood chips, small twigs); moist. Appeared to be loose based 
on hand excavation effort.

1

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-6

Brightfields Development, LLC

Timothy Blair

(0 - 3'') - Dark brown silty sand topsoil with thick grass root systems; moist. 3'' TOPSOIL

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass on top of landfill. LANDFILL SURFACE



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 306 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

(0 - 4'') - Dark brown silty sand topsoil with thick grass root systems; moist.

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

Silty sand cover layer observed at 9'' BGS.

End of excavation at 9'' BGS.

8

1. Hand excavation completed with a steel shovel. HE-7

7

6

5

4

3

2

4'' TOPSOIL

1

(4'' - 9'') - Brown, fine to medium SAND FILL,trace silt, trace to little gravel, trace 
organic material (roots, wood chips, small twigs); moist. Appeared to be loose based 
on hand excavation effort.

SILTY SAND COVER 
LAYER

5'' VEGETATIVE 
SUPPORT LAYER

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass on top of landfill. LANDFILL SURFACE

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-7

Brightfields Development, LLC

Timothy Blair



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 302 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

(0 - 4'') - Dark brown silty sand topsoil with thick grass root systems; moist.

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

(4'' - 15'') - Brown, fine to medium SAND FILL, little silt, trace to little gravel, trace 
organic material (roots, wood chips, small twigs), trace plastic debris; moist. Appeared 
to be loose based on hand excavation effort.

8

1. Hand excavation completed with a steel shovel. HE-8

7

6

5

4

3

2

Silty sand cover layer observed at 15'' BGS.

End of excavation at 15'' BGS.

11'' VEGETATIVE 
SUPPORT LAYER

SILTY SAND COVER 
LAYER

4'' TOPSOIL

1

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass on top of landfill. LANDFILL SURFACE

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-8

Brightfields Development, LLC

Timothy Blair



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 304 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

(6'' - 15'') - Brown, fine to medium SAND FILL, little silt, trace to little gravel, trace 
organic material (roots, wood chips, small twigs), trace plastic debris; moist. Appeared 
to be loose based on hand excavation effort.

(0 - 6'') - Dark brown silty sand topsoil with thick grass root systems; moist. 6'' TOPSOIL

9'' VEGETATIVE 
SUPPORT LAYER

8

1. Hand excavation completed with a steel shovel. HE-9

7

6

5

4

3

2

Silty sand cover layer observed at 15'' BGS. SILTY SAND COVER 
LAYEREnd of excavation at 15'' BGS.

1

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass on top of landfill. LANDFILL SURFACE

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-9

Brightfields Development, LLC

Timothy Blair



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 304 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

8

1. Hand excavation completed with a steel shovel. HE-10

7

6

5

4

3

2

Silty sand cover layer observed at 14'' BGS. SILTY SAND COVER 
LAYEREnd of excavation at 14'' BGS.

(0 - 5'') - Dark brown silty sand topsoil with thick grass root systems; moist. 5'' TOPSOIL

(5'' - 14'') - Brown, fine to medium SAND FILL, little silt, trace to little gravel, trace 
organic material (roots, wood chips, small twigs); moist. Appeared to be loose based 
on hand excavation effort.

9'' VEGETATIVE 
SUPPORT LAYER1

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass on top of landfill. LANDFILL SURFACE

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-10

Brightfields Development, LLC

Timothy Blair



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 308 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

(0 - 2'') - Dark brown silty sand topsoil with thick grass root systems; moist.

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

25'' VEGETATIVE 
SUPPORT LAYER

(2'' - 27'') - Brown, fine to medium SAND FILL, little silt, trace to little gravel, trace 
organic material (roots, wood chips, small twigs); moist. Small cobbles at 
approximately 15'' BGS. Appeared to be loose based on hand excavation effort.

8

1. Hand excavation completed with a steel shovel. HE-11

7

6

5

4

3

Silty sand cover layer observed at 27'' BGS. SILTY SAND COVER 
LAYEREnd of excavation at 27'' BGS.

2

2'' TOPSOIL

1

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass on top of landfill. LANDFILL SURFACE

Timothy Blair

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-11

Brightfields Development, LLC



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 309 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

8

1. Hand excavation completed with a steel shovel. HE-12

7

6

5

4

3

Silty sand cover layer observed at 17'' BGS. SILTY SAND COVER 
LAYER2 End of excavation at 17'' BGS.

(0 - 4'') - Dark brown silty sand topsoil with thick grass root systems; moist. 4'' TOPSOIL

(4'' - 17'') - Brown, fine to medium SAND FILL, some gravel, trace silt, trace organic 
material (roots, wood chips, small twigs); moist. Appeared to be loose based on hand 
excavation effort.

13'' VEGETATIVE 
SUPPORT LAYER1

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass on top of landfill. LANDFILL SURFACE

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-12

Brightfields Development, LLC

Timothy Blair



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 309 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

(0 - 6'') - Dark brown silty sand topsoil with thick grass root systems; moist. 6'' TOPSOIL

SILTY SAND COVER 
LAYER

15'' VEGETATIVE 
SUPPORT LAYER

(6'' - 21'') - Brown, fine to medium SAND FILL, little silt, trace to little gravel, trace 
organic material (roots, wood chips, small twigs); moist. Appeared to be loose based 
on hand excavation effort.

8

1. Hand excavation completed with a steel shovel. HE-13

7

6

5

4

3

2 Silty sand cover layer observed at 21'' BGS.

End of excavation at 21'' BGS.

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass on top of landfill. LANDFILL SURFACE

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-13

Brightfields Development, LLC

Timothy Blair

1



PROJECT NAME/NO. HAND EXCAVATION NUMBER
LOCATION

CLIENT GROUND SURFACE

WSE ENGINEER ELEVATION (ft.) 307 ft. +/-

DEPTH TO

DATE GROUNDWATER Not observed.

DEPTH BELOW

GROUND

SURFACE (ft.)

NOTES: HAND EXCAVATION NUMBER

O:\Brightfields\Norwich, CT\Geotech\Field\[Hand Excavation Logs - Norwich Landfill Solar Project.xlsx]HE-14

22'' VEGETATIVE 
SUPPORT LAYER

(3'' - 25'') - Brown, fine to medium SAND FILL, little silt, trace to little gravel, trace 
organic material (roots, wood chips, small twigs), trace platic debris; moist. Appeared 
to be loose based on hand excavation effort.

8

1. Hand excavation completed with a steel shovel. HE-14

7

6

5

4

3

End of excavation at 25'' BGS.

2
Silty sand cover layer observed at 25'' BGS. SILTY SAND COVER 

LAYER

1

9-Jul-15

STRATUM DESCRIPTIONSOIL DESCRIPTION

Surface Tall field grass on top of landfill. LANDFILL SURFACE

HAND EXCAVATION LOG
Norwich Bulky Waste Landfill Solar PV

Norwich, CT HE-14

Brightfields Development, LLC

Timothy Blair

(0 - 3'') - Dark brown silty sand topsoil with thick grass root systems; moist. 3'' TOPSOIL



Client: Weston & Sampson Engineers
Project: Norwich Landfill
Location: Norwich, CT Project No: GTX-303445
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 07/17/15
Test Id: 338897

Tested By: cam
Checked By: emm

Moisture, Ash, and Organic Matter - ASTM D2974

printed 7/22/2015 5:02:02 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

 Ash
Content,% 

 Organic
Matter,% 

---

---

---

---

---

HE-3

HE-8

HE-9

HE-10

HE-11

---

---

---

---

---

Moist, brown sandy silt

Moist, brown sandy silt with
gravel

Moist, brown silty sand with
gravel

Moist, brown sandy silt

Moist, brown sandy silt with
organics

22

8

13

14

20

97.5

98.2

97.5

97.1

94.5

2.5

1.8

2.5

2.9

5.5

Notes: Moisture content determined by Method A and reported as a percentage of oven-dried mass;
dried to a constant mass at temperature of 105º C
Ash content and organic matter determined by Method C; dried to constant mass at temperature 440º C



Client: Weston & Sampson Engineers
Project: Norwich Landfill
Location: Norwich, CT Project No: GTX-303445
Boring ID: ---
Sample ID: HE-1
Depth : ---

Sample Type: bag
Test Date: 07/20/15
Test Id: 338898

Tested By: jbr
Checked By: emm

Test Comment: ---
Sample Description: Moist, brown gravel with silt and sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 7/22/2015 5:06:12 PM
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#
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0 

#
20

0 

% Cobble

---

% Gravel

48.9

% Sand

40.0

% Silt & Clay Size

11.1

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

2 in 

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

50.00

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

60

60

57

56

54

51

44

36

27

21

16

11

 Coefficients
D   =44.9227 mm85

D   =37.5801 mm60

D   =4.1221 mm50

D   =0.5475 mm30

D   =0.1307 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD



Client: Weston & Sampson Engineers
Project: Norwich Landfill
Location: Norwich, CT Project No: GTX-303445
Boring ID: ---
Sample ID: HE-6
Depth : ---

Sample Type: bag
Test Date: 07/20/15
Test Id: 338899

Tested By: jbr
Checked By: emm

Test Comment: ---
Sample Description: Moist, brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 7/22/2015 5:06:12 PM
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#
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0 

% Cobble

---

% Gravel

3.9

% Sand

79.6

% Silt & Clay Size

16.5

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200 

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

98

96

92

86

76

63

42

16

 Coefficients
D   =0.8141 mm85

D   =0.2341 mm60

D   =0.1836 mm50

D   =0.1088 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD



Client: Weston & Sampson Engineers
Project: Norwich Landfill
Location: Norwich, CT Project No: GTX-303445
Boring ID: ---
Sample ID: HE-12
Depth : ---

Sample Type: bag
Test Date: 07/20/15
Test Id: 338900

Tested By: jbr
Checked By: emm

Test Comment: ---
Sample Description: Moist, brown sand with silt and gravel
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 7/22/2015 5:06:13 PM
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#
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0 

#
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% Cobble

---

% Gravel

29.6

% Sand

61.0

% Silt & Clay Size

9.4

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#200

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

77

77

72

72

70

66

61

52

41

25

9.4

 Coefficients
D   =28.7358 mm85

D   =0.7888 mm60

D   =0.3859 mm50

D   =0.1765 mm30

D   =0.0963 mm15

D   =0.0772 mm10

C   =10.218u C   =0.512c

 Classification
 ASTM N/A

 AASHTO Fine Sand (A-3 (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD



Client: Weston & Sampson Engineers
Project: Norwich Landfill
Location: Norwich, CT Project No: GTX-303445
Boring ID: ---
Sample ID: HE-13
Depth : ---

Sample Type: bag
Test Date: 07/20/15
Test Id: 338901

Tested By: jbr
Checked By: emm

Test Comment: ---
Sample Description: Moist, brown sand with silt
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 7/22/2015 5:06:14 PM
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% Cobble

---

% Gravel

4.6

% Sand

83.4

% Silt & Clay Size

12.0

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies
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 Coefficients
D   =1.3691 mm85

D   =0.3421 mm60

D   =0.2502 mm50

D   =0.1532 mm30

D   =0.0846 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD



Client: Weston & Sampson Engineers
Project: Norwich Landfill
Location: Norwich, CT Project No: GTX-303445
Boring ID: ---
Sample ID: HE-14
Depth : ---

Sample Type: bag
Test Date: 07/20/15
Test Id: 338902

Tested By: jbr
Checked By: emm

Test Comment: ---
Sample Description: Moist, brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 7/22/2015 5:06:15 PM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies
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#4 
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#60 

#100 

#200

25.00
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99
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 Coefficients
D   =1.5587 mm85

D   =0.2978 mm60

D   =0.2219 mm50

D   =0.1340 mm30

D   =0.0817 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD



Calculation package for GameChange Racking PIP system 

Project Solar City - Norwich Landfill - Brightfields

Address

Update

General Information:

PIP 2UP

Setup Continuous

Tilt 15 degree

Clearance 24 in

Loading Code ASCE7-10

Risk Category I

Exposure Category B

Site Class D

Load Bearing Capacity of Soil 1 ksf

Dead Load 3 psf

Ground Snow Load (Pg) 30 psf

Basic Wind Speed 121 mph

Panel Length 77 in

Panel Width 39.05 in

Panels per Span (mid zone) 12.00

Panels Supported per Tub (edge) 8.00

Reference standards:

6/19/2015

82 Rogers Rd, Norwich, CT 06360

(Please fill the BLUE blocks)

(Please check GREEN results)
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1. Loading Calculations

1.1 Snow Load 

Pg (psf) 30.00

Ce 0.90

Ct 1.20

Is 0.80

Cs 1.00

Ps=Cs*Pf = 18.14 psf

1.2 Wind Load 

V (mph) 121.00

Kd 0.85

Kz 0.57

Kzt 1.00

qh  = 18.16

Wind pressure on the open roof according to ASCE7-10 .

P=qhGCN   

G 0.85

Iw 1.00

 CN are given in the following Fig.               

GCW 1.80 GCW 1.30

GCN 0.60 GCN 1.60

GCW -1.90 GCW -0.90

GCN 0.00 GCN -1.30

CASE B CASE A

Windward 

Leeward 

Page 2



2. Foundation

The results of wind load factors including normal and overturning moments 

provided by CPP are located in the calculation sheets. The results are given for two 

opposite directions of wind which causes upward and downward wind forces 

calculated based on worst case design wind loads. 

GCN is the normal force factor, GCMyN is the moments about northern pivot point 

and GC-My-S is the moment about southern pivot point. As it is apparent and 

highlighted in worksheets, the overturning moment about the southern point due 

the wind forces in upward direction is the critical case. Northern interior posts 

receive the highest upward force. 

The factor of safety is calculated based on the worst case scenario, when the dead 

load and full wind loads are present. The resisting ballast weight and moments 

(about the southern pivot point) are calculated based on the superstructure and 

tub weight as given in the worksheet. 

Page 3



Page 4



Page 5



GCN Factors (Pour-in-Place)

North Row 

Ends

North Row 

Mid
Mid Aisles Mid Row Mid Mid Row Ends

South Row 

Mid

South Row 

Ends

Tilt H* Ratio Min Min Min Min Min Min Min

15 0.12 -0.72 -0.66 -0.34 -0.43 -0.54 -0.49 -0.67

15 0.46 -0.84 -0.71 -0.58 -0.46 -0.77 -0.48 -0.88

30 0.12 -1.14 -0.85 -0.56 -0.53 -1.03 -0.65 -1.31

30 0.46 -1.2 -0.86 -0.63 -0.57 -1.19 -0.75 -1.42

15 0.16 -0.733 -0.665 -0.365 -0.433 -0.564 -0.489 -0.692

Pressure (psf) 0 -8 -7 -4 -5 -6 -5 -8

Uplift per Panel 

(lbs)
0 -167 -151 -83 -99 -128 -111 -157

Uplift (vertical) per 

panel 
0 -161 -146 -80 -95 -124 -107 -152

Horizontal force 

(lb) per panel
0 -43 -39 -22 -26 -33 -29 -41

Number of panels 

supported
0 8.00 12.00 8.00 12.00 8.00 12.00 8.00

Total uplift (lb) 0 -1288 -1754 -642 -1142 -992 -1289 -1217

Total horizontal 

force (lb)
0 -345 -470 -172 -306 -266 -346 -326

GC_My-S Factors (Pour-in-Place)
North Row 

Ends

North Row 

Mid
Mid Aisles Mid Row Mid Mid Row Ends

South Row 

Mid

South Row 

Ends

Tilt H* Ratio Min Min Min Min Min Min Min

15 0.12 -1.76 -1.4 -0.81 -1.09 -1.24 -1.22 -1.55

15 0.46 -1 -0.84 -0.66 -0.57 -0.88 -0.62 -1.02

30 0.12 -1.94 -1.31 -0.93 -0.86 -1.78 -1.05 -2.28

30 0.46 -1.4 -0.94 -0.69 -0.64 -1.35 -0.85 -1.66

15 0.16 -1.680 -1.341 -0.794 -1.036 -1.202 -1.157 -1.495

-1401 -1118 -662 -863 -1002 -964 -1246

8.00 12.00 8.00 12.00 8.00 12.00 8.00

-11205 -13416 -5296 -10357 -8017 -11574 -9965

Overturning moment per 

panel supported 

(ft-lbs)

Number of panels supported 

Overturning moment

(ft-lbs)
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Uplift, overturning, and sliding control

0.5

1.5

626

Combination North Row Ends
North Row 

Mid
Mid Aisles Mid Row Mid Mid Row Ends

South Row 

Mid

South Row 

Ends

Total uplift 

vertical (lb)
W -1288 -1754 -642 -1142 -992 -1289 -1217

Effective 

weight on tubs 

(lb)

0.6D(post)+W -912 -1378 -266 -766 -616 -914 -841

Total Horiz. 

force (lb)
W 345 470 172 306 266 346 326

North Row Ends
North Row 

Mid
Mid Aisles Mid Row Mid Mid Row Ends

South Row 

Mid

South Row 

Ends

Control

Friction control 2190 3120 903 1900 1600 2193 2048

Uplift control 1368 2068 399 1150 924 1370 1261

Overturning 

control
2237 2790 760 2026 1440 2330 1928

Minimum 

needed 
2237 3120 903 2026 1600 2330 2048

Depth 8 11 14 17 21

Weight (lbs) 841.23 1176.66 1523.13 1880.73 2375

Depth 8 11 14 17 21

Weight (lbs) 2088.54 2909.36 3750.84 4613.09 5795.21

2UP 12FT TUB

Min tub weight based on assumed 

safety factor (lb)

Safety factor 

Friction coefficient 

Dead load on post (lb)

1 UP 6FT TUB

Delete after compare
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Soil pressure control on the tub edge

 Vertical force 4094 5874 5724 7590 3244 4397 5089 6422 3679 5012 5283 7351 3958 5530

Moment (lb-ft) -3500 1098 -3691 900 -1943 825 -3269 587 -2509 770 -3635 1274 -2817 974

e/L 0.86 0.19 0.64 0.12 0.60 0.19 0.64 0.09 0.68 0.15 0.69 0.17 0.71 0.18

Soil Stress (ksf) 0.11 0.29 0.18 0.37 0.10 0.22 0.16 0.31 0.11 0.25 0.16 0.36 0.12 0.27

Soil Stress (psi) 0.74 2.03 1.23 2.54 0.72 1.52 1.09 2.12 0.77 1.71 1.10 2.53 0.81 1.90

Vertical force (lb) 1325 3700 1741 4229 637 2175 1259 3037 984 2762 1416 4173 1208 3304

Moment (lb-ft) -4667 1464 -4921 1200 -2591 1101 -4359 783 -3345 1027 -4846 1699 -3756 1299

e/L 3.52 0.40 2.83 0.28 4.07 0.51 3.46 0.26 3.40 0.37 3.42 0.41 3.11 0.39

Soil Stress (ksf) 0.19 0.20 0.20 0.22 0.12 0.12 0.18 0.16 0.14 0.15 0.20 0.23 0.15 0.18

Soil Stress (psi) 1.35 1.40 1.39 1.53 0.83 0.86 1.25 1.08 0.96 1.04 1.39 1.59 1.06 1.25

Tub bottom dimensions (ft) 1.83 * 12

Mid Row EndsMid Row MidMid AislesNorth Row Mid
North Row 

Ends
D

+0
.7

5
W

+0
.7

5
S 

(o
r0

.4
5

W
)

0
.6

D
+0

.6
W

 (
o

r0
.4

5
W

)

Max soil pressure (ksf) 0.37 < 1.0 ksf Ok

Max Soil Stress (psi) 2.54 < 5.2 psi Ok

South Row EndsSouth Row Mid
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1. Introduction 
This Health and Safety Plan (HASP) has been prepared for operation and maintenance 
activities to be performed by employees at the Rodgers Road Landfill Solar Project (the 
Site), Norwich, Connecticut. The HASP has been prepared in response to site 
conditions likely to be encountered at the Site. This HASP will be reviewed by 
employees working on this project and a copy will be kept on site during field activities 
associated with this project area.  

2. Description of Work 
Employees will oversee and perform operation and maintenance activities at the solar 
project.  This might include such activities as repair of PV panels, supporting racks, 
electrical lines, etc.  Also, this might include any monitoring and maintenance activities 
such as vegetation control, erosion repairs, mowing, etc. 

3. Project Organization 
Management of the landfill project is as follows: 
 

Developer (Brightfields Development, LLC) will be responsible for construction, 
operation, and management of the solar facility. Contact information: 
 
 Michael Singer 
  Brightfields Development, LLC,  

40 Walnut Street Suite 301,  
Wellesley, MA 02481       

 860-214-7195 (phone)  
msinger@renovapartners.com 

 
The City of Norwich owns the entire landfill property, including the property leased to the 
solar facility, and operates a materials transfer station and processing facility area.  The 
City of Norwich will be responsible for monitoring and maintenance activities for those 
parts of the site that are not occupied by the solar facility and will be responsible for 
environmental monitoring activities in all areas of the site including the solar facility.  
Contact information: 

 
Barry Ellison, Jr., P.E. 
Director of Public Works 
City of Norwich 
50 Clinton Avenue 
Norwich, CT 06360 
(860) 823-3798 

bellison@cityofnorwich.org 
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The Health & Safety Coordinator position will be established by the developer before 
the project begins. The Health & Safety Coordinator will be consulted regarding the 
information in this HASP and can be consulted for health and safety advice and 
guidance. The HASP was prepared by staff familiar with the Site-specific project 
aspects and reviewed by the above-listed Health & Safety Coordinator. In addition, any 
project-related injuries or accidents shall be reported to the Health & Safety Coordinator 
and the Human Resources Manager, within 24 hours of occurrence. 

4. Project Staff 
Site personnel are responsible for their personal health and safety and that of their 
colleagues, and must adhere to the procedures established in this plan. Personnel shall 
maintain an awareness of site conditions and exercise sound judgment when 
confronted with an unsafe and/or (potentially) hazardous condition. If the procedures 
identified in this HASP do not address an unsafe and/or (potentially) hazardous 
condition present at the project Site, then Site personnel shall follow a safe course of 
action and contact the Project Manager or Health & Safety Coordinator. 

5. Hazard Evaluation and Control 

a. Operation and Maintenance Services 

During operation activities associated with the site, personnel have the potential 
to experience cold weather conditions, trip and fall conditions, and levels of 
methane gas above ten (10) percent of the Lower Explosive Limit. During 
operation activities, if the concentration of methane reaches 10% of the Lower 
Explosive Limit (LEL), Site personnel should cease work and allow methane 
concentrations to subside before activities continue. Personnel must be diligent 
when working in proximity to the gas vents. Site employees should dress 
appropriately (Level D) including safety glasses, steel-toe boots, and outerwear 
consistent with the anticipated temperatures.  
 
The same precautions should be taken when the maintenance activities such as 
mowing take place at the site and the use of ANSI Class II High Visibility Vests 
must be worn when there is mowing or other vehicle traffic in the vicinity of 
workers. 
 

6. Chemical Contaminants 

Historical landfill gas monitoring has identified methane as the primary contaminant 
of concern (COC) at the site at the limit of waste. This COC has been identified in 
soil at the site. The source of the COC is a result of the decomposition of waste 
under anaerobic conditions. Further information regarding methane is summarized in 
the table below. 
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Contaminant Physical Properties OSHA 
PEL 

Exposure Routes Signs/ Symptoms of Acute 
Exposure 

Methane Colorless, odorless, 
lighter than air, 
highly explosive 

 Inhalation 
 

Suffocation 

 
 
Personnel should adhere to the following safe work practices when conducting 
operation and maintenance: 

 Avoid open flames and sparks 
 Avoid closed systems 
 No smoking while on site 

a. Other Physical Hazards 

Wet weather conditions can present slip, trip, and fall hazards. Roadway 
vehicular traffic and other vehicles, such as a mower, can potentially contact 
personnel and equipment, and can impair visual communications. Employees 
shall carefully observe walking surfaces in their work areas and equipment shall 
be inspected prior to use to assess that it is safe and in good operating condition. 

7. Communication Methods 
Site personnel shall have ready access to a mobile telephone or other means of 
communication (e.g., cellular telephone, two-way radio) for external emergency contact 
purposes during work activities. 

8. Personal Protective Equipment 
Personal protective equipment (PPE) will be used when necessary to reduce exposures 
to worksite hazards. PPE is used when engineering and/or work practice controls 
cannot eliminate or minimize the hazard to an acceptable safe level. Optional items are 
identified but may become mandatory PPE as site hazard conditions change. 
 
Level D protection shall be used during site activities. This PPE has been selected 
based on hazards associated with scheduled work activities and anticipated site 
conditions. Level D protection includes the mandatory use of the following PPE: 
 
 American National Standards Institute (ANSI) approved safety glasses with side 

shields 
 Steel-toed safety shoes 
 Traffic safety vests as required 
 Nitrile gloves 
 
The following are required equipment for on-site activities but are not PPE or Level D 
requirements:  
 
 First aid kits 
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9. Training and Medical Surveillance 

a. Training 

Supervisory personnel overseeing site work shall have completed the Initial 
Training as required by the Occupational Safety and Health Administration 
(OSHA) in 29 CFR 1910.120 (Hazardous Waste Operations and Emergency 
Response (HAZWOPER) course and a minimum of three days of supervised 
actual field experience and shall also receive annual 8-hour HAZWOPER 
refresher training. 
 
Site employees will be provided with a copy of this HASP. Site employees are 
expected to thoroughly read and understand information contained in the HASP 
prior to conducting site activities.  

10. Site Control Measures 

a. General Control Measures 

The following general site control measures shall be implemented by Site 
employees working on this project: 

 
 The work area shall be carefully assessed for safety hazards prior to 

conducting work. 

 Visibly contaminated areas should be avoided when possible. 

 No eating, drinking, or smoking is allowed in contaminated areas or 
decontamination zones. 

 Chemicals brought to the work area shall be properly stored and labeled.  

b. Safety Briefings 

The On-Site Coordinator shall conduct a site safety briefing before starting field 
activities or as tasks and/or site conditions change.  
 
Site safety briefings will consist of a general discussion of the HASP, site-specific 
hazards, location of work zones, PPE requirements, equipment, special 
procedures, emergency procedures, and any other pertinent health and safety 
information. 

c. Worksite Set Up 

When setting up the worksite, Site employees shall review these procedures. 
However, based on location and traffic, a work set-up zone as described may not 
be necessary. Therefore, portions of the section will be used as appropriate: 

 
 Secure area from unauthorized entry by erecting traffic cones around work 

zone. 
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 Establish decontamination procedures. 

 Utilize access control at the entry and exit from the work zone. 

 Establish on-site communications, as appropriate.  These consist of line-of-
sight signals, hand signals, and verbal communication. 

 Establish emergency signals, as appropriate. 

 Establish a “buddy system.” 

 Establish procedures for disposal of waste materials generated on site. 
 

The On-Site Coordinator will conduct periodic assessments of work practices to 
evaluate the effectiveness of this HASP, as necessary. Deficiencies in personnel 
adherence to work practices identified in this HASP will immediately be 
corrected. Deficiencies in the HASP itself will be corrected by the Health & Safety 
Coordinator prior to implementation. 

 
Personnel shall wash hands and other affected body parts with soap and water 
prior to breaks, when leaving the site, and when potentially contaminated 
equipment/material comes in direct contact with the skin.  
 
Wastes (e.g., PPE – gloves, safety glasses, etc.) generated from 
decontamination activities shall be bagged and properly disposed. 

11. Emergency Response 

a. Pre-Planning Activities 

The On-Site Coordinator shall perform the following pre-planning activities prior 
to the initiation of field activities: 

 
 Locate nearest telephone to the work site and assess on-site 

communications. 

 Identify chemical and safety hazards. 

 Confirm emergency telephone numbers and route(s) to hospital. 

 Review project plan for anticipated site conditions, any alterations in on-site 
operations, and personnel availability. 

 Ensure that project team has travel first aid kit and portable eyewash. 

 Check site emergency equipment operational status and supply inventory. 

 Locate emergency information (e.g., evacuation routes) and designated 
assembly point on site map. 

 Assemble emergency contact, hospital route, evacuation route, and assembly 
point information. 

 
Emergency pre-planning information is detailed in Attachment A of this HASP. 
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b. Evacuation Procedures 

In the event of an emergency at the worksite, Site personnel will immediately 
evacuate the work area and proceed to the designated assembly point. Site 
personnel shall then begin notifying appropriate emergency and site contacts as 
identified in this HASP. 

c. Medical Emergencies 

The following procedures shall be implemented by Site employees in the event of 
a medical emergency: 

 
 Stop field work activities. 
 Summon assistance (on and off site), as necessary. 
 Prevent further injury and maintain personal safety. 
 If the scene is safe, and if trained in and comfortable with performing first aid 

tasks, initiate first aid, as appropriate. 
 Supply medical providers with information about the accident/incident. 
 Notify the Project Manager, the Health & Safety Coordinator and the HR 

Manager of the accident/incident. 

d. Accident/Incident Reports 

The On-Site Coordinator shall complete an Incident Report Form (obtained from 
the Health & Safety Coordinator) as soon as possible, but no later than 24 hours, 
after any accident/incident occurrence. Copies of these forms shall be sent to the 
Health & Safety Coordinator and the Human Resources Manager. 

 

12. Plan Approval 
This Health and Safety Plan (HASP) for the Rodgers Road Landfill 
Operation/Maintenance of a PV Solar Landfill Facility project has been written for use by 
Site employees.  This HASP is written for the specific site conditions, purposes, dates, 
and personnel specified and must be amended if these conditions change.   
 
 
 
R:\Brightfields\Norwich\HASP\Norwich HASP - Solar Array Operations .doc 
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ATTACHMENT A 
 

EMERGENCY PRE-PLANNING INFORMATION 
 

Nearest Telephone: Cell phone  
Chemical and Safety Hazards 
Not Covered in General HASP: 

None 

Emergency Telephone Numbers:  
 Local Police: 911 
 Fire Department: 911 
 Ambulance: 911 
     State Police (Norwich, CT)     (860) 848-6500 
 Hospital  (860) 823-6389 
Directions from Site to Hospital: 
BACKUS HOSPITAL 
Emergency Care & Trauma Center 
326 Washington Street, Norwich 
 

 
 
 



Health and Safety Plan  
Operation/Maintenance of a PV Solar Facility 

Rodgers Road Landfill 
August 2015 

 

 
 B-1 

ATTACHMENT B 
 

EMPLOYEE HASP REVIEW SIGNATURE SHEET 
 
 

“By signing this form, I verify that I have been provided with a copy of this HASP, 
and have read it.  I understand and agree to abide by the provisions of this 

HASP.” 
 
 

EMPLOYEE NAME (print) EMPLOYEE SIGNATURE DATE 
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ATTACHMENT C 
  

FIGURE 1 – PV MAINTENANCE AREA ON LANDFILL CAP 
(Attached) 
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