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1.0  INTRODUCTION 

 

1.1 PROJECT DESCRIPTION 

The proposed Cumberland Farms Convenience Store is located in the Town of Mansfield, Tolland 

County, Connecticut.  The project watershed encompasses approximately 2.25acres and is generally 

bounded by CT Route 195/Storrs Road to the south, US Route 44/Middle Turnpike to the east, CT Route 

320/Willington Hill Road to the west and private lands to the north (See Figure 1).  

 

The proposed Cumberland Farms Convenience Store will have a footprint of 3,634 square feet.  

Associated with the store will be four gasoline/diesel fueling islands with a canopy which will have a 

footprint of 2,712 square feet.  The proposed project is the result of a raze and rebuild of the previous 

Kathy Johns restaurant and gas station sites which will reduce impervious cover on the previously 

developed site approximately 50 percent. 

 

1.2 EXISTING CONDITION CHARACTERISTICS 

For purposes of this analysis, the extent of the hydrologic model was limited to those areas impacted by 

or tributary to the proposed Cumberland Farms Convenience Store site.  Based on this evaluation, the 

contributing watershed consists of approximately 2.25 acres, all of which are located within the site 

property.   

 

The topography of the project site generally conveys runoff from  east to west.  Elevations range from 

610± feet at the northeast property corner adjacent to US Route 44 to 598± at the storm drain outlet at the 

southwest corner of the site adjacent to CT Route 320.  The slopes for paved and unpaved surfaces vary in 

magnitude from 1 to 5%.   

 

Runoff from the majority of the restaurant site is collected in a closed subsurface storm drain system that 

traverses the site from the east and US Route 44 to the west towards a wetland area adjacent to CT Route 

320.    Runoff from the majority of the gas station site flows overland into CT 195 and is collected in a 

closed subsurface storm drain system within the roadway.   
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Based on a review of the USDA NRCS Web Soil Survey of Tolland County, Connecticut, soils within the 

study watershed consist of urban soils adjoined by fine sandy loam.  A summary of the soil composition 

is shown in Table 1-1 below and surficial mapping is included in Figure 1 –Soil Map. 

 

Table 1-1 

Soil Analysis Summary 

USDA Map Symbol Soil Name Hydrologic Soil Group 

45B 
Woodbridge fine sandy loam,      

3 to 8 percent slopes 
C 

306 
 Udorthents                                    

Urban land complex 
B 

 

 

The USDA Natural Resource Conservation Service (NRCS), as part of their soil classification system, 

assigns each soil series to a hydrologic soil group (HSG).  The HSG is a four-letter index (A-D) that is 

intended to show the relative potential for a soil to generate runoff.  HSG B soils have moderate 

infiltration rates when thoroughly wetted, and consist chiefly of moderately deep to deep, moderately well 

to well drained soils with moderately fine to moderately coarse texture.  These soils have a moderate rate 

of water transmission.  HSG B soils make up all of the soils within the study watershed.   
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2.0  DESIGN CRITERIA 

The following design criteria have been established for the project, in accordance with the Town of 

Mansfield, Connecticut and State of Connecticut regulations: 

 

 Reduce peak stormwater runoff rates from the site for all design storms up to and including the 

100-year storm in order to reduce potential for localized flooding and erosion to downstream 

properties.   

 Provide on-site retention and infiltration of the first inch of runoff from site impervious areas in 

order to provide increased groundwater recharge and enhanced stormwater quality treatment. 

 

3.0  HYDROLOGIC EVALUATION 

 

3.1 METHODOLOGY 

To evaluate the potential impacts associated with the construction of the proposed Cumberland Farms 

Convenience Store, existing and post-development condition hydrographs were generated for the site 

using a type III rainfall distribution.  The 24-hour rainfall amounts for the 1-, 2-, 10-, 25-, and 100-year 

design storms in Mansfield, Connecticut are 2.6, 3.2, 4.8, 5.5 and 6.9 inches, respectively.  

 

Runoff curve numbers and times of concentration were computed using standard NRCS TR-55 

methodology.  Additionally, peak stormwater flows and hydrographs for the existing and post-

development conditions were computed using HydroCAD (Version 9.14) stormwater modeling software.    

 

3.2 EXISTING CONDITION HYDROLOGY 

For purposes of the existing condition analysis, three design points were defined to characterize the 

natural drainage patterns of the watershed.  Design Point 1 (DP-1) is located at the westernmost catch 

basin on the site subsurface storm drain system.  Design Point 2 (DP-2) is located at the western most site 

driveway entrance on CT Route 195 Storrs Road.  Design Point 3 (DP-3) is located at the 18” RCP 

culvert inlet adjacent to CT Route 320/Willington Hill Road just north of CT Route 195 Storrs Road (See 

Figure 2 – Pre-Development Drainage Plan).  The results of the existing condition analysis are 

summarized in Table 3-1 and detailed computations are included in the Appendix B.  
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Table 3-1 

Existing Condition Analysis Summary 

Design Point Area (ac) 
Curve 

Number 

Peak Flow Rate (cfs) 

1-yr 2-yr 10-yr 25-yr 100-yr 

DP-1 1.369 92 2.9 3.7 6.0 7.0 8.9 

DP-2 0.328 95 0.8 1.0 1.5 1.7 2.2 

DP-3 0.555 69 3.0 4.0 6.7 8.0 10.5 

 

 

3.3 PROPOSED CONDITION HYDROLOGY   

The development of the proposed Cumberland Farms Convenience Store and its associated facilities will 

alter the permeability of the project site by decreasing impervious cover.  For purposes of the proposed 

condition analysis, the design points remain the same as in the existing condition analysis.  (See Figure 3 

– Post-Development Drainage Plan).  The analysis reflects the proposed reduction in impervious cover 

and the construction of a new on-site stormwater management system.   The results of the post-

development condition analysis are shown in Table 3-2, and detailed computations are included in the 

Appendix C. 

 

Table 3-2 

Proposed Condition Analysis Summary 

Design Point Area (ac) 
Curve 

Number 

Peak Flow Rate (cfs) 

1-yr 2-yr 10-yr 25-yr 100-yr 

DP-1 1.818 76 0.5 1.4 4.1 5.0 7.0 

DP-2 0.141 70 0.1 0.1 0.3 0.4 0.6 

DP-3 0.293 58 0.5 1.4 4.3 5.4 7.6 
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4.0  STORMWATER MANAGEMENT PRACTICES 

 

To reduce peak runoff flow rates and provide enhanced groundwater recharge and stormwater quality 

treatment, the proposed project will include the construction of a new on-site stormwater management 

system.  

 

The main component in this system will be a bioretention area locates in the southwestern corner of the 

site adjacent to the proposed driveway entrance onto CT Route 195/Storrs Road.  The available surface 

stormwater storage in the bioretention area from elevation 602 to 603 is greater than the WQV for the 

tributary impervious areas.  Stormwater from these areas will flow into this bioretention area via a new 

closed subsurface storm drain system.  Catch basins associated with the new system will have hooded 

outlets for stormwater pretreatment.  Stormwater inflow from smaller storms will infiltrate within the 

bioretention area or be collected by a limited underdrain system which connects to the existing onsite 

sotrm drain system which traverse the site from US Route 44.  Stormwater inflow from larger storms will 

overflow to the north via a subsurface pipe to the same existing storm drain system. 

 

A comparison of existing and proposed condition peak runoff flow rates is shown in Table 4-1, and 

detailed computations are included in the Appendices B and C. 
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Table 4-1 

Peak Runoff Flow Rate Comparison 

Peak Runoff Flow Rate (cfs) 

Design 

Point 

1 Year 2 Year 10 Year 25 Year 100 Year 

Exist Post Exist Post Exist Post Exist Post Exist Post 

DP-1 2.9 0.5 3.7 1.4 6.0 4.1 7.0 5.0 8.9 7.0 

DP-2 0.8 0.1 1.0 0.1 1.5 0.3 1.7 0.4 2.2 0.6 

DP-3 3.0 0.5 4.0 1.4 6.7 4.3 8.0 5.4 10.5 7.6 

 

 

5.0 FLOOD HAZARD AREA IMPACT 

The entire project will not be constructed in flood prone areas as defined by the FEMA Flood Insurance 

Rate Map (FIRM) Community Panel Number 090128 0005C issued January 2, 1981.  The area is 

identified as Zone C areas of minimal flooding. 

 

6.0  SUMMARY AND CONCLUSIONS 

Overall the site will have sizable reductions in peak flow rate and total runoff volume due to reduced 

impervious cover and the proposed stormwater management system.  Stormwater quality treatment will 

be provided for the majority of impervious areas on the site. 


















































































