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1.0 PROJECT OVERVIEW 
 
The descriptions and computations included within this engineering report are provided in 
support of the proposed construction of the new West Side Elementary School building to be 
located on the same parcel that currently houses the existing West Side STEM Middle School in 
the City of Groton, Connecticut.  After the new school building is completed, the existing school 
building will be demolished, and the new parking area will be constructed.  The new building will 
be located in the northwest corner of the ±40.6-acre site.  
 
The subject parcel is located on the east side of Brandegee Avenue and lies within the residential 
(R-52) zone.  The new school building will gain access from Brandegee Avenue via a new 
reconfigured driveway and bus drop-off loop west of the proposed school building.  An 
additional entrance drive and new parking area will be provided south of the proposed school 
building. 
 
The project will be serviced by the existing municipal water and sewer systems.  Domestic and fire 
protection water services will be provided to the proposed school by an extension of the existing 
water main in Brandegee Avenue.  Domestic sewage will be collected by a new gravity sanitary 
sewer line along the northern property boundary that will flow to a proposed pump station that 
will be located near the eastern building wing.  The sewage flows will be pumped via a new force 
main to an existing sewer manhole in Brandegee Avenue.  All other utilities such as electric, 
telephone, cable, and gas service will be located underground through extensions of the existing 
services in Brandegee Avenue.  More detailed design information regarding the proposed utilities 
are depicted on the site plans. 
 
The stormwater management system for this site has been designed utilizing Best Management 
Practices (BMPs) to provide water quality management while attenuating peak-flow rates from the 
site.  The design goal is to provide water quality treatment and groundwater recharge in 
accordance with the Connecticut Department of Energy & Environmental Protection (CTDEEP) 
2004 Stormwater Quality Manual and prevent increases in the predevelopment runoff rates from 
the redeveloped site.  The proposed system will use one aboveground detention basin along with 
water quality measures before discharging stormwater runoff from the project site.  Temporary 
sediment and erosion controls will also be employed during construction to help prevent 
sediment transport from the site until construction is complete and permanent cover is 
established.  For more detailed information regarding stormwater quantity, refer to Sections 3.0 
and 4.0 of this report.  Refer to Section 5.0 for stormwater quality management provided in the 
proposed design.  Design computations and other relevant information are provided in the 
Appendix of this report. 
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2.0 EXISTING SITE CONDITIONS 
 
The project site is located in the southwestern portion of Groton, Connecticut.  The overall parcel 
is ±40.6 acres in size located at 250 Brandegee Avenue.  Redevelopment of the existing West Side 
Middle School is proposed within the western property frontage that currently consists of the 
previously disturbed and currently maintained school grounds on the property.  The site is 
located east of the intersection of Hynes Avenue and Morse Avenue with Brandegee Avenue in a 
moderately settled residential section within the City of Groton.  The property has been utilized as 
a school for over 50 years.  The developed school grounds within the property include the school 
buildings and surrounding parking area, a basketball court in the north end of the site, and a 
multipurpose athletic field to the east.  Brandegee Avenue defines the western boundary of the 
site.  Single family and multifamily residential properties border the site to the north and south.  
Beyond these residential developments, the property is bordered by undeveloped, forested land 
to the north, east, and south.  Birch Plain Creek and its associated tidal wetlands bounds the 
property to the east. 
 
The inland wetlands and watercourses were delineated on the site in June 2018 by Milone & 
MacBroom, Inc. (MMI).  A woodland edge exists to the east of the school grounds and transitions 
to a rich mesophytic forest, which leads downgradient to a red maple forested floodplain wetland.  
Beyond this wetland, a tidal marsh abuts Birch Plain Creek on the eastern property limits, which 
flows south to Baker Cove before entering Long Island Sound.  The proposed project was 
designed to minimize any direct impacts to wetlands and has incorporated design features to 
maintain the existing condition and functionality of the wetland systems.  All construction 
activities will occur within the disturbed and currently maintained school grounds, except for the 
proposed detention basin, which will be installed in the sloped wooded land to the east of the 
school.  Site protections are incorporated to avoid potential impacts during construction and 
maintain the long-term potential for wildlife species utilization through habitat protection.   
 
Stormwater on the site is currently conveyed by two storm drainage systems.  The stormwater 
from the northern portion of the school campus is collected and discharged through a 36-inch 
reinforced concrete pipe (RCP).  This drainage system also collects runoff from a portion of 
Brandegee Avenue and other off-site residential lots on Brandegee Avenue.  The final 36-inch 
pipe outlets to a ditch that runs into an intermittent watercourse and ultimately to the wetland 
system on the eastern portion of the property.  The second storm drainage system outlets 
through an 18-inch RCP that collects stormwater from the existing building structure and the 
remaining developed portions of the school campus.  This outlet is centrally located to the east of 
the existing school building and discharges into a ditch that leads to an intermittent watercourse 
that flows into the on-site wetlands. 
 
The existing West Side STEM Magnet Middle School is located in an elevated area west of Birch 
Plain Creek as shown on the Federal Emergency Management Agency (FEMA) Flood Insurance 
Rate Map (FIRM) included in the Appendix of this report.  The existing area of the property 
presently used for school and active recreation does not lie within the Special Flood Hazard Area 
(SFHA) as delineated by FEMA.  The Zone AE floodplain area is located on the eastern portion of 
the property with a base flood elevation (BFE) of 10 feet, which is approximately 100 feet lower 
than the existing building structure.   
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The project site is bisected by a watershed divide between the Southeast Shoreline and the 
Thames River basins.  The eastern portion of the site is located in the Southeast Shoreline 
Subregional Basin, which is located within the Southeast Shoreline Regional Basin, within the 
Southeast Coast Major Basin, identified as Regional Basin 2000 on the CTDEEP Atlas of Public 
Water Supply Sources and Drainage Basins.  The western portion of the site is located in the 
Thames River Subregional Basin, which is located in the Thames Main Stem Regional Basin within 
the Thames Major Basin, identified as Regional Basin 3000.  Furthermore, the site is not located 
within an aquifer protection zone.  The school property is located within a ¼ mile of a mapped 
Natural Diversity Database (NDDB) area of endangered, threatened, or special concern species, so 
a determination is being sought from the CTDEEP.  The groundwater in the site is classified as GB, 
and the nearby surface water is classified as A on the CTDEEP ECO website. 
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3.0 STORMWATER MANAGEMENT DESIGN 
 
Stormwater management was achieved by collecting stormwater runoff and conveying it to the 
proposed aboveground stormwater basin, which has been designed to attenuate the proposed 
peak flows as well as provide retention storage for water quality and groundwater recharge 
before discharging to the existing wetland areas to the east.  The goal of the storm drainage 
system design is to remove Total Suspended Solids (TSS) and other potential stormwater 
pollutants while attenuating the postdevelopment peak runoff rates.  The stormwater 
management design will incorporate the use of water quality measures such as retention volume, 
level spreader outlet, catch basins with deep sumps, and hydrodynamic separators.  More 
information regarding water quantity and quality is provided in the following sections. 
 
The computer program entitled Hydraflow Storm Sewers Extension for AutoCAD Civil 3D 2016 by 
Autodesk, Inc., Version 10.5, was used for designing the proposed stormwater collection system.  
Storm drainage computations performed include pipe conveyance capacity and hydraulic grade 
line calculations.  The overall watershed was divided into subbasins to determine the drainage 
area and land coverage to each individual drainage inlet.  These values were used to determine 
the stormwater runoff to each inlet using the rational method.  The rainfall intensities utilized in 
the storm drainage computations were obtained from the National Oceanic and Atmospheric 
Administration (NOAA) Atlas 14, Volume 10 Precipitation Frequency Data Server. 
 
The proposed storm drainage systems were designed according to the town's standards to 
provide adequate pipe capacity to convey the 25-year storm event.  In addition, the storm 
drainage design includes a hydraulic grade line computation for the storm drainage systems 
designed showing adequate capacity to meet the 25-year storm event.  In addition, the outlet 
pipe from the outlet control structure of the proposed detention area was sized with adequate 
capacity to convey the 100-year storm event.  All storm drainage computations described in this 
section are included in the Appendix of this report. 
 
The use of a stormwater discharge/infiltration system or level spreader has been proposed at the 
final discharge point from the site.  The purpose of the level spreader system is to encourage 
infiltration of stormwater while allowing the overflow discharge to be released through a level 
spreader promoting quiescent sheet flow rather than a concentrated point discharge.  The flow 
from the level spreader will pass through a natural vegetative area before entering the 
downstream wetland area.  The level spreader has been designed with adequate overflow 
discharge capacity to meet the 100-year peak-flow rate through the final outlet pipe.  Sizing 
computations have been included in the Appendix of this report. 
 
The proposed stormwater management system balances the safe conveyance of stormwater 
runoff with the attenuation of peak rates of runoff while maintaining stormwater quality from the 
project site.  The design of the stormwater management system minimizes potential impacts to 
existing wetland areas, watercourses, and developed areas downstream of the site. 
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4.0 HYDROLOGIC ANALYSIS  
 
A hydrologic study has been conducted to analyze the predevelopment and postdevelopment 
peak-flow rates from the site.  The overall hydrology for the site consists of four analysis points 
that represent specific locations where stormwater runoff leaves the site.  Analysis Points A and B 
represent the two intermittent watercourses and wetland areas on the east side of the property.  
Analysis Point C consists of a small area that flows overland toward the southern property 
boundary.  Analysis Point D represents the area from the site that drains toward Brandegee 
Avenue.  
 
The existing watersheds were delineated based on current site conditions including the 
contributing off-site upstream areas.  The existing watersheds were then modified and subdivided 
further to reflect the proposed changes to the site and to analyze the hydrology under proposed 
conditions.  The total watershed area delineated is approximately 27.2 acres under both existing 
and proposed conditions.  Watershed maps are included in the Appendix of this report. 
 
The method of predicting the surface water runoff rates utilized in this analysis is a computer 
program entitled Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2019 by Autodesk, 
Inc., Version 2020.  The Hydrographs program is a computer model that utilizes the 
methodologies set forth in the Technical Release No. 55 (TR-55) manual and Technical Release No. 
20 (TR-20) computer model, originally developed by the United States Department of Agriculture 
– Natural Resources Conservation Service (USDA-NRCS).  The Hydrographs computer modeling 
program is primarily used for conducting hydrology studies such as this. 
 
The Hydrographs computer program forecasts the rate of surface water runoff based upon several 
factors.  The input data includes information on land use, hydrologic soil type, vegetation, 
contributing watershed area, time of concentration, rainfall data, storage volumes, and the 
hydraulic capacity of structures.  The computer model predicts the amount of runoff as a function 
of time, with the ability to include the attenuation effect due to dams, lakes, large wetlands, 
floodplains, and stormwater management basins.  The input data for rainfalls with statistical 
recurrence frequencies of 2, 10, 25, 50, and 100 years were obtained from the NOAA Atlas 14 
database. 
 

24-Hour NOAA Precipitation Amounts (Groton, Connecticut) 
 

Storm Frequency Rainfall (inches) 
2-Year 3.43 

10-Year 5.10 
25-Year 6.15 
50-Year 6.95 

100-Year 7.76 
 
Land use for the site under existing and proposed conditions was determined from field survey, 
the city's Geographic Information System (GIS) mapping, and aerial photogrammetry.  Land use 
types used in the analysis included open space/lawn areas, bare soil, 1/4 and 1/8-acre residential 
lots, woods, gravel, buildings, and paved/impervious surfaces.  Soil types in the watershed were 
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determined from the GIS database of the USDA-NRCS soil survey for New London County, 
Connecticut.  The soil survey identifies the soils on the study area as Hydrologic Soil group "B."   
 
The existing conditions were modeled with the Hydrographs program to determine the peak-flow 
rates for the various storm events at each analysis point.  A revised model was developed 
incorporating the proposed site conditions, and the flows obtained with the revised model were 
then compared to the results of the existing conditions model.  Peak-flow rates from the project 
site were controlled using the proposed stormwater basin, which includes an outlet control 
structure containing a combination of a V-notch weir and low-flow orifices.  The aboveground 
basin has been designed to provide a minimum of 1 foot of freeboard to the top of the proposed 
berm elevation during the 100-year storm event.  All Hydrographs input computations and model 
results are included in the Appendix of this report.  The following peak rates of runoff were 
obtained from the Hydrographs hydrology results: 
 

Point of Analysis A Peak Runoff Rate (cubic feet per second) 

Storm Frequency (years) 2 10 25 50 100 
Existing Conditions 7.5 18.4 26.3 32.6 39.3 
Proposed Conditions 6.5 16.1 23.1 28.7 34.6 
 

Point of Analysis B Peak Runoff Rate (cubic feet per second) 

Storm Frequency (years) 2 10 25 50 100 
Existing Conditions 8.5 18.2 25.6 31.6 38.0 
Proposed Conditions 5.8 14.8 22.4 28.6 37.8 
 

Point of Analysis C Peak Runoff Rate (cubic feet per second) 

Storm Frequency (years) 2 10 25 50 100 
Existing Conditions 0.4 1.2 1.8 2.3 2.9 
Proposed Conditions 0.1 0.6 1.0 1.4 1.7 
 

Point of Analysis D Peak Runoff Rate (cubic feet per second) 

Storm Frequency (years) 2 10 25 50 100 
Existing Conditions 0.6 1.2 1.6 1.9 2.2 
Proposed Conditions 0.2 0.3 0.4 0.5 0.6 
 
The summary of the results above shows that no increases in peak rates of runoff are anticipated 
at any of the analysis points.  Instead, a decrease in flow rate for each of the storm events 
modeled can be anticipated due to the stormwater management system and the detention 
provided.  The stormwater management system achieves the goal of attenuating the peak rates of 
runoff from the proposed site, minimizing potential impacts to existing receiving waters and 
developed areas downstream of the site. 
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5.0 WATER QUALITY MANAGEMENT 
 
Water quality measures or BMPs are incorporated into the stormwater management design to 
maintain water quality.  All of the treatment measures described in this section will help maintain 
water quality of the stormwater runoff from the proposed site.  Stormwater runoff will be 
collected and conveyed via a subsurface pipe and catch basin drainage system.  The drainage 
system will include catch basins with 2-foot sumps, which trap coarse sediments.   
 
Hydrodynamic separators such as the CDS® system, manufactured by Contech® Engineered 
Solutions, or approved equivalent proprietary device, will be installed prior to final discharge from 
the proposed site.  These units will further remove suspended solids before discharging 
downgradient, which in turn removes other potential pollutants that tend to attach to the 
suspended solids and effectively removes other debris and floatables that may be present in the 
stormwater runoff.  The CDS® units have been designed to meet the criteria recommended by the 
CTDEEP 2004 Stormwater Quality Manual.  The units were designed based on the determined 
Water Quality Flow (WQF), which is the peak-flow rate associated with the Water Quality Volume 
(WQV), and sized based on manufacturer's specifications.   
 
A sediment forebay is proposed around the proposed drainage pipe outlet into the existing 
stormwater basin.  The forebay will improve water quality by trapping floatables as well as 
filtering coarse sediment and other pollutants.  The forebay will be constructed with an earthen 
berm and a riprap splash pad.  Riprap splash pads will be included at the final discharge of the 
drainage pipe to dissipate the potential erosive velocity of stormwater as well as trap sediments. 
The sediment forebay will contain the deposited sediment within a small area of the basin and 
allow for maintenance accessibility. 
 
The stormwater basin has been designed considering the guidance provided in the CTDEEP 2004 
Stormwater Quality Manual to enhance water quality by providing retention volume in the bottom 
of the basin below the lowest hydraulic opening in the outlet control structure, thus creating a 
water quality feature within it.  This serves several purposes including stormwater renovation, first 
flush retention, and infiltration.  The vegetation provides pollutant removal by filtering stormwater 
runoff and will utilize excess nutrients that may be present in the stormwater. 
 
The Stormwater Quality Manual (Chapter 7) recommends methods for sizing stormwater 
treatment measures with the WQV and Groundwater Recharge Volume (GRV) computations.  The 
WQV addresses the initial stormwater runoff also commonly referred to as the "first flush" runoff.  
The WQV provides adequate volume to store the initial 1 inch of runoff, which tends to contain 
the highest concentrations of potential pollutants.  The GRV provides adequate volume to 
maintain the predevelopment annual groundwater recharge and promote infiltration based on 
the soils found on the site.  When provided, the GRV will achieve similar stormwater infiltration 
capabilities and maintain adequate groundwater recharge.  Both required WQV and GRV for the 
site have been provided within the retention volume in the bottom of the proposed basin.  
Supporting calculations for the retention volume provided as well as the required WQV and GRV 
computations have been included in the Appendix of this report. 
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The stormwater discharge/infiltration system or level spreader designed to release the final 
stormwater discharge from the development will also help improve water quality.  The device 
consists of a single row of several 4-foot-by-4-foot concrete galleries normally used in the design 
of septic leaching systems.  The number of galleries used was determined by the amount of 
stormwater they will receive from the final outlet pipe.  The design calls for the top row of weep 
holes set at grade as an overflow outlet weir, which is designed to gradually release stormwater 
over a protective stone apron in a quiescent manner as sheet flow rather than a concentrated 
point discharge that results from typical storm pipe outlets or flared-end sections.  The storage 
volume within the galleries will provide an additional opportunity for infiltration to occur into the 
surrounding soils prior to reaching the overflow outlet weir level. 
 
A Sediment and Erosion (S&E) Control Plan has been developed to mitigate the short-term 
impacts of the development during construction.  The S&E Control Plan includes descriptive 
specifications concerning land grading, topsoiling, temporary and permanent vegetative cover, 
vegetative cover selection and mulching, and erosion checks.  Details have been provided for all 
erosion controls with corresponding labels on the S&E control site plan.  In all cases, the S&E 
Control Plan shall be implemented in accordance with the 2002 Connecticut Guidelines for Soil 
Erosion and Sediment Control. 
 
The construction areas are to be surrounded by geotextile sediment filter fence that will be 
fortified with staked hay bales upgradient of any wetland areas or watercourses.  A construction 
entrance has been provided at all entrance locations as well as temporary topsoil stockpile areas 
encircled with sediment filter fencing.  In addition, erosion control blankets are proposed on 
critical slopes to protect the newly created slopes until permanent vegetation can be established.  
During the construction, inlet protection is proposed at each of the catch basin inlets to prevent 
sediment from entering the storm drainage system during construction.  The temporary diversion 
berm and swales are provided to direct the stormwater runoff from the site to temporary 
sediment traps during construction and will include stone check dams to slow potential erosive 
velocities.  The S&E controls are to be modified with the changing grades on site to ensure the 
protection of the surrounding areas throughout the construction process. 
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6.0 CONCLUSION  
 
The hydrology results demonstrated that there will be no increases in flows to any of the analysis 
points through the use of the on-site detention basin.  Hydrodynamic separators will be 
employed to pretreat stormwater runoff generated from the proposed bituminous paved surfaces 
prior to entering the receiving stormwater management basin and the final pipe discharges from 
the site.  A High Efficiency CDS® unit, manufactured by Contech® Engineered Solutions, was 
selected and sized based on the contributing Water Quality Flow (WQF), which is the peak-flow 
rate associated with the Water Quality Volume (WQV).  As the development is a public bid 
project, equivalent stormwater chamber devices from other manufacturers will be considered 
prior to final construction.  Furthermore, the CTDEEP WQV, which is the runoff volume associated 
with the first inch of rainfall as well as the Ground Recharge volume (GRV) has been provided 
within the proposed stormwater management basin.   
 
The provided stormwater control measures include short-term erosion controls to be 
implemented during the construction phase and long-term total suspended solids removal from 
stormwater runoff for the completed project.  These measures will serve to mitigate water quality 
impacts during construction and improve the quality of stormwater runoff from the site after the 
site is developed.  The focus of the water quality measures was to remove suspended solids and 
other potential pollutants as well as to protect against excessive erosion during and after 
construction.  The S&E Control Plan will provide protection of the existing wetlands and 
watercourses by preventing sediment transport to areas downgradient of the site during 
construction and while the site is permanently established.  The BMPs and S&E control measures 
described in this report will help maintain the water quality of the stormwater runoff from the 
proposed project 
 
 

1777-39-05-jn2519-rpt 
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APPENDIX A 
USGS LOCATION MAP 
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APPENDIX B 
FEMA FLOOD INSURANCE RATE MAP 
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APPENDIX C 
NRCS HYDROLOGIC SOIL GROUP MAP 
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APPENDIX D 
ON-SITE SOIL TESTING RESULTS 
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