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Section 1
Introduction

1.0 Project Overview

Tighe & Bond has prepared this report at the request of Toll Brothers to provide engineering
services for a proposed 102-unit residential community located at the 120-C Long Ridge Road
development within the Master Plan Category 8 (Mixed-Use Campus) and the Designed
Commercial (C-D) zone in Stamford, Connecticut.

Drainage calculations and stormwater management design have been prepared in accordance
with the Connecticut Department of Transportation (CTDOT) Drainage Manual, the 2024
Connecticut Department of Energy and Environmental Protection (CT DEEP) Stormwater
Quality Manual, and the Stamford Stormwater Drainage Manual. The drainage calculations
include a hydrologic and hydraulic analysis of the existing conditions and the proposed
development. Specifically, the calculations include an analysis of the on-site stormwater
management measures and their performance in handling peak flow attenuation and the
water quality improvement. The report also includes a summary of the proposed soil erosion
and sedimentation control measures to be incorporated during construction.

Site analysis and design includes parking and driveway design, on-site stormwater
management, utility design (water, electric, tel-data, and gas services), sanitary sewer
design, and sedimentation and erosion control.

1.1 Site Description

The development site is bounded by Long Ridge Road to the east, commercial property in the
C-D zone to the north, residential properties to the south and the Rippowam River to the
west. Figure 1, Site Location Map, in Appendix A, shows the location of the proposed
development on the site.

The development site primarily slopes from the center of the site to the west and southeast.
There are four wetlands located within the development parcel and additionally one
watercourse, the Rippowam River. There are two wetlands on the western portion of the site
and the other two are located in the southeast corner of the property. The larger detention
pond at the north end of the site will discharge into the Rippowam River and the smaller
detention pond to the east side of the site will discharge towards the southeast wetlands. All
proposed development activities are located entirely outside of the regulated area accept a
small 1,500 SF of temporary disturbance to connect the site sewer system to the City sanitary
sewer main.

1.2 Project Proposal

The proposed development consists of 102 residential units and associated driveways, storm
drainage and utilities. Access to the site will be maintained from the existing driveway
entrances from the east off Long Ridge Road.

The project will be served by utilities, including water, sewer, electric, tel-data, and gas.
Stormwater will be managed by a series of inlets and storm drains that will direct site runoff
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to two proposed detention ponds. The ponds have been sized to attenuate peak flows from
the proposed development. The proposed stormwater management design also includes
provisions for water quality treatment, including hydrodynamic separators and catch basins
with sumps to meet the City’s prescribed pollutant renovation targets and the CTDEEP goal
of 90 percent total suspended solids removal.
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Section 2
Wetlands and Watercourses

2.0 Soils Identification

Inland wetland and watercourse boundaries surrounding the site have been identified by
Matthew Regan, a qualified soil scientist and Professional Wetland Sceintist. The soils report

is included in Appendix A. The soils identified on and adjacent to the site are listed below:

2.0.1 Hydric Soils
Pootatuck fine sandy loam (Map Unit 102)

Pootatuck fine sandy loam is typically found on flood plains with parent material consisting of
course-loamy alluvium. The natural drainage class is moderately well drained; however, this
soil is frequently flooded. The frequency, duration, and timing of floods is the primary natural
disturbance affecting species composition. This soil meets the Connecticut Inland Wetland
hydric criteria.

2.0.2 Non-Hydric Soils
Charlton-Chatfield complex, 0 to 15 percent slopes, very rocky (73C)

Both Charlton and Chatfield soils are typically found on hills and ridges. The parent materials
of Charlton and Chatfield soils both consist of coarse-loamy melt-out till derived from granite
and/or schist and/or gneiss. The natural drainage class for both Charlton and Chatfield soils
is well drained. This soil does not meet hydric criteria.

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

Both Charlton and Chatfield soils are typically found on hills and ridges. The parent materials
of Charlton and Chatfield soils both consist of coarse-loamy melt-out till derived from granite
and/or schist and/or gneiss. The natural drainage class for both Charlton and Chatfield soils
is well drained. This soil does not meet hydric criteria.

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

Both Hollis and Chatfield soils are typically found on hills and ridges. The parent material of
Hollis soils consists of loamy melt-out till derived from granite and/or schist and/or gneiss.
Chatfield parent material consists of coarse-loamy melt-out till derived from granite and/or
schist and/or gneiss. The natural drainage class for Hollis soil is somewhat excessively
drained, and well-drained for Chatfield soil. This soil does not meet hydric criteria.

Urban land-Chatfield complex, rocky, 3 to 15 percent slopes (275C)

Urban land is land mostly covered by streets, parking lots, buildings, and other structures
of urban areas. Slopes range from 0 to 45 percent. Chatfield soils are typically found on
hills and ridges. Chatfield parent material consists of coarse-loamy melt-out till derived
from granite and/or schist and/or gneiss. The natural drainage class for Chatfield soil is
well-drained. This soil does not meet hydric criteria.

Udorthents-Urban Land (Map Unit 306)

Udorthents is a miscellaneous land type used to denote moderately well to excessively
drained earthen material which has been so disturbed by cutting, filling, or grading that
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the original soil profile can no longer be discerned. Udorthents consist of very deep,
moderately well drained to excessively drained soils on uplands, terraces and plains. They
are highly disturbed soils commonly associated with construction and building or surface
mining. Typically, more than two feet of the original soil has been removed or it has been
covered with more than two feet of earthy fill. Texture to a depth of 60 inches, varies from
silt loam to extremely gravelly sand. Slopes range from 0 to 35 percent.

Urban land is land mostly covered by streets, parking lots, buildings, and other structures
of urban areas. Slopes range from 0 to 45 percent.

Urban Land (Map Unit 307)

Urban land is land mostly covered by streets, parking lots, buildings, and other structures
of urban areas. Slopes range from 0 to 45 percent.

Further subsurface investigations of the existing site soils were performed in August 2024 at
various locations across the site. Refer to the Geotechnical Investigation Report, prepared by
SESI Consulting Engineers, in Appendix C.

2.1 Wetland Impacts

The proposed development plan does not include any work within the flagged wetland areas
or watercourse. The City has established a 50-foot regulated area from the flagged wetland
and watercourse boundaries. All proposed development activities are located entirely
outside of the regulated area accept a small 1,500 SF of temporary disturbance to connect
to the site sewer system to the City sanitary sewer main. Existing discharges will be
maintained and peak flows with be attenuated to existing wetlands and the watercourse.
Therefore, we see no adverse impacts to the wetlands as a result of this project.
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Section 3
Stormwater Management

3.0 Existing Conditions Analysis

In order to facilitate a review of the impact of the proposed development, we performed an
existing conditions analysis of the site. The drainage area impacted by the proposed
development was broken up into two primary watershed areas. Design point 1 was further
broken down into two sub-watershed areas to help facilitate a more accurate hydrograph
model of the existing condition. The existing watershed areas and the two selected Design
Points can be observed on the Existing Conditions Watershed Map (Figure WM-01) located in
Appendix C of this report. A description of each area is summarized below.

The site drains from the center of the site to the west and southeast. Primarily the site drains
overland to either existing wetlands or the Rippowam River. A portion of the site is collected
by catch basins and inlets located in the entrance driveway. The runoff captured by inlets in
the entrance driveway discharge west to the Rippowam River.

The northern portion of the analysis area which includes the existing building on the adjacent
120 Long Ridge Road property, EX WS-1A, drains to a series of drainage inlets in the entrance
driveway, which flow through storm piping to the west. This ultimately outlets into the
Rippowam River on the western border of the property.

The southwestern portion of the analysis area, EX WS-1B, flows overland to the Rippowam
River. EX WS-1B combines with the contributing overland flow from EX WS-1A to comprise
the total flow from the property to the Rippowam River (Design Point 1).

The southwestern portion of the analysis area, EX WS-2, primarily flows overland.
Additionally, the existing garage lies within this watershed. The garage, along with several
inlet structures, drain via storm piping. These flows both ultimately drain to the two existing
wetlands in the southwestern corner of the property (Design Point 2).

The Hydrologic analysis of existing and post-development conditions was carried out by
generating a computer model using Hydraflow Hydrographs Extension for AutoCAD® Civil 3D
2018.

3.1 Existing Conditions Hydrology

In order to properly analyze the existing watershed with the Hydraflow Hydrographs Computer
Model, the watershed was divided into three subwatershed areas. Please refer to the
watershed map, Figure WS-01, located in Appendix B.

Each watershed contributes to the total peak discharge. The soil types were then identified
and classified using the Soil Conservation Service’s Web Soil Survey for Connecticut. Using
this data, CN values were determined by evaluating land uses within the watersheds, and
then taking a weighted average. The calculated CN values are shown in Appendix B.
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Impervious and pervious areas, weighted curve numbers, and times of concentration were
calculated for each watershed and inputted into a hydraulic model to determine the project’s
peak flow and volume as part of the comparative hydrology analysis.

The time of concentration was determined for each watershed area using the method outlined
in the Connecticut Department of Transportation Drainage Manual. When determining the
time of concentration three hundred feet was the maximum length used for overland flow,
beyond that it is assumed that the flow becomes channelized. The calculations for the time
of concentrations are included in Appendix B, and the paths taken are shown on the
watershed map.

Precipitation depths for both existing and proposed conditions were computed from NOAA's
Atlas 14 Point Precipitation Frequency Estimates online utility. The precipitation depths for a
24-hour duration storm at the project site are shown in Table 1 below.

Table 1 - 24-hour Duration Precipitation Depths

2year | 5year | 10 year | 25 year | 50 year 100 year
Depth (in.) 3.61 4.63 5.47 6.63 7.50 8.42

A breakdown of exiting watershed areas, existing volumetric hydrographs, and existing
watershed map are included in Appendix B of this report.

3.2 Post-Development Stormwater Management

The post-development analysis subdivided the watershed into two primary watershed areas,
each with two sub-watersheds. Please refer to the Proposed Watershed Map, Figure WS-02,
located in Appendix C of this report.

Stormwater runoff patterns for the proposed development will follow approximately the same
patterns as at present, with the site discharging toward the existing wetlands and also the
Rippowam River.

The proposed drainage system will consist of new catch basins and inlets throughout the
development site. The majority of the analysis area (proposed sub-watersheds 1A, 1B and
1C) will drain to the west while the remaining portion of the proposed site (sub-watershed 2A
and 2B) will discharge to the southeast. Sub-watershed 1B and 2A each drain to proposed
wet ponds to attenuate peak flows and to improve water quality. The ponds are both sized to
fully treat the WQV for their respective contributing areas from the site.

Similar to existing conditions, the northern portion of the analysis area, PR WS-01A, drains
overland and via roof leaders to catch basins and inlets structures. This flow is directed
through storm piping and outlets to the Rippowam River. The majority of the proposed
development, PR WS-01B, drains to a series of proposed catch basins and inlets and is piped
to a proposed wet pond. Runoff is stored in the wet pond and outlets to the same point as PR
WS-01A. The remaining portion of the western side of the site, PR WS-01C, is a grassed
hillside and drains overland to the Rippowam River. These flows combine to comprise the total
flow from the site contributing to the Rippowam River (Design Point 1).

3-2



Section 3 Stormwater Management Tighe&Bond

3.4 Hydraulic Analysis

A new drainage network of pipes, manholes, catch basins, yard drains, and swales will be
installed as part of the site development. Prior to being routed through one of the wet ponds,
the majority of stormwater runoff from the site will be treated by one of two Contech CDS
water quality units. The Contech systems remove oil and sediment from stormwater.

In order to determine the hydraulic capabilities of the proposed system, we analyzed the sub-
watersheds contributing flow to each length of the pipe network using the rational method.
The sub-watershed areas used in this analysis are illustrated in Figure INLET-WS.

Upon determining the flow contributing to each pipe segment, we used Hydraflow for Storm
Sewers program to analyze the storm drainage network for a 25-year storm. Based upon
this analysis, we have determined that the proposed system has the capacity to accommodate
a 25-year storm event. The results of the hydraulic analysis appear in Appendix D, including
a summary table for each drainage inlet structure that includes the corresponding drainage
area, runoff coefficient, time of concentration, intensity and flow.

Please refer to Appendix D for the storm sewers analysis.

3.5 Floodplain Management

The Flood Insurance Study for Fairfield County effective June 18, 2010 shows a portion of the
site within Zone X and Zone AE of Rippowam River, as shown in Appendix A. All proposed
improvements are located outside of the 100-year floodplain.

3.6 Best Management Practices

The stormwater management plan for the proposed site has been designed to remove a high
percentage of sediments in accordance with the Connecticut Department of Energy and
Environmental Protection “Stormwater General Permit Criteria”.

The stormwater management plan for this site uses “"Best Management Practices” to meet the
Connecticut DEEP’s goal of 80% removal of total suspended solids and the City of Stamford’s
stormwater management requirements.

1. Contech CDS units - are proposed to remove grit, contaminated sediment, metals,
hydrocarbons and other floating fluids from surface runoff.

2. Wet Pond - is used to store the water quality volume for the site, as well as attenuate
peak flows. They filter and remove sediment and contaminants from the runoff. The
wet pond provides this same pollutant renovation practice thru a 4-foot permanent
pool with an aquatic bench. The pond maintains a sediment forebay to further promote
pollutant renovation and sediment removal.

The Contech CDS units proposed for the site are online systems designed to accommodate
the water quality flow. Table 5 provides a comparison of the water quality flow versus the
treatment capacity for each system. The results of the water quality calculations appear in
Appendix E.
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Table 5
Contech CDS System Flow vs. Treatment Capacity

System Designation Model Number Water Quality Flow Treatment
(cfs) Capacity (cfs)

WQS-01 CDS4045-8-C 6.521 7.5

WQS-02 CDS3030-6-C 2.178 3.0

3.7 Storm Drainage Design Criteria

1.

2.

3.

A piped storm drainage system and the outlets are designed for 25-year storm event.
Minimum time of concentration = 5 minutes.

Coefficient runoff:

A. Paved areas = 0.90

B. Landscaped areas = 0.30

Minimum diameter pipes = 12 inches

The Stormwater Management Plan for the site is designed to meet the Connecticut
DEEP goal of 90 percent removal of the suspended solids.

3.8 Maintenance

Stormwater management systems need periodic maintenance to ensure that they function as
designed. In order to ensure that the stormwater system functions as designed, the following
maintenance activities shall be implemented:

1.

Accumulated sediment in the catch basins should be removed as soon as possible after
winter, but before heavy and frequent spring precipitation. Sediment should also be
removed before the start of the winter. More frequent removals may be necessary,
as the catch basins shall be cleaned when half of the sump depth is filled with
accumulated sediment.

Roadways and parking lots shall be swept at least twice per year, at the end of the
winter and before the beginning of winter.

CDS units shall be maintained in accordance with the manufacturer’s instructions.
Inspections shall be performed a minimum of quarterly, with more frequent inspections
in the winter months when sanding operations may lead to rapid sediment deposition.
The system shall be cleaned when the inspection indicates that the sediment depth
has accumulated to within six inches of the dry-weather water level. Oil and gasoline
spills shall be cleaned out immediately. Where oil or gas accumulates in small amounts
over time, it shall be removed when an appreciable layer has been captured.

A maintenance log shall be kept for the CDS systems. The log should have columns
where the date, sediment depth, water level depth, floatable layer thickness,
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maintenance performed, maintenance personnel, and relevant comments can be
recorded.

If the inspections indicate that the sediment depth requires cleaning, the CDS unit
may be cleaned using a vacuum truck. Cleanout should not occur within 6 hours of a
rainfall event, so that the system can drain down. Where clamshells are used to solids
removal, first absorbent pads or pillows shall be used in the oil chamber to remove
floating contaminants.

4, Remove invasive species, trees, shrubs, dead or diseased vegetation at least once per
year or as needed from the proposed wet pond. Evaluate the condition of the outlet
control structure and clear of debris or sediment buildup from its inlets and from within
the structure. Evaluate condition of gabion walls and make any necessary repairs.

5. Use only low-nitrogen fertilizers for lawn and shrub maintenance.
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Section 4
Sedimentation and Erosion Control

The stormwater management measures will address the stormwater quality once the site has
been constructed and stabilized. Sedimentation and erosion control measures will be installed
during construction which will minimize adverse impacts from construction activities.

All sedimentation and erosion control measures proposed for this development have been
designed in accordance with the "2024 Connecticut Guidelines for Soil Erosion and
Sedimentation Control" as published by the Connecticut Council on Soil Erosion and Water
Conservation. Additional guidelines have also been followed that are available from the
Connecticut Department of Environmental Protection as recommended for sedimentation
control during construction activities.

Listed below are the Erosion Control Narrative and the Erosion Control Notes.

4.1 Erosion Control Narrative

4.1.1 General

1. The proposed development is entitled "102-C Long Ridge Road" in Stamford,
Connecticut.

2. Estimated:
Project Start: Fall 2025
Project Completion: Fall 2028

3. Erosion control narrative refers to drawings C-701 through C-708.

4, The proposed site development will consist of clearing and grubbing the existing site,
excavation, construction of site retaining walls, construction of sedimentation and
retention basins, and rough grading of buildings, driveways, sidewalks and curbing.

5. The development is located on Long Ridge Road in Stamford, Connecticut.

4.1.2 Construction Sequence - Initial Phase

1. Conduct a pre-construction meeting with the owner or owner's representative, city
representative, design engineer, contractor and site superintendent to establish the
limits of construction, construction procedures and material stockpile areas.

2. Field stake the limits of construction.

3. Install all applicable soil and erosion control measures around the perimeter of the site
to the extent possible. This will include siltation fence around the project as shown on
the plans.

4, Install construction access road and anti-tracking pavement in the areas as shown on

the plans. All construction access shall be into the site through the anti-tracking pads.

5. Establish temporary staging area.
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10.

11.

12.

13.

14.

15.

16.

Install silt sacks and haybale barriers around existing catch basins to remain as
indicated on the plans.

Construct the initial storm drainage and sedimentation basins and traps as shown on
the plans. Contractor is not to stockpile in the retention basin areas or use them for
sediment basins.

Begin rough roadway grading and site retaining wall construction.

Begin mass earthwork and fill placement.

Install water quality systems and associated drainage network to the maximum extent
practicable. Grade the area around the storm drainage system as necessary.

Install remaining drainage system to the extent necessary to provide positive
drainage.

Begin installation of sanitary sewer system, water and other utilities to extent
necessary.

Provide silt fence/haybale barrier around soil stockpile area. Provide temporary
vegetative cover (defined in Erosion Control Notes) on all exposed surfaces.

Begin building construction.
Pave binder course on parking and driveways.

Establish temporary vegetative cover.

4.1.3 Construction Sequence - Final Phase

1.

2.

3.

Repair perimeter sediment & erosion controls as needed.
Clean/replace controls from previous phase as needed.
Fine grade site.

Continue construction of building.

Complete construction of sidewalks.

Establish final vegetative cover and landscaping.

Pave surface course on roadways.

Remove erosion controls when site is stabilized.

4.2 Erosion Control Notes

1.

All sedimentation and erosion control measures shall be constructed in accordance with
the standards and specifications of the "2024 Connecticut Guidelines for Soil Erosion
and Sediment Control", and all amendments and addenda thereto as published by the
Connecticut Department of Environmental Protection.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Land disturbance shall be kept to the minimum necessary for construction operations.

All erosion control measures shall be installed as shown on the plan and elsewhere as
ordered by the owner.

All catch basins shall be protected with a silt sacks, haybale ring, silt fence or block and
stone inlet protection throughout the construction period and until all disturbed areas
are thoroughly stabilized.

Whenever possible, erosion and sediment control measures shall be installed prior to
construction. See "Erosion Control Narrative".

Additional control measures shall be installed during the construction period as ordered
by the Engineer.

All sedimentation and erosion control measures shall be maintained in effective
condition throughout the construction period.

Sediment removed shall be disposed of off-site or in a manner as required by the
Engineer.

The Construction Contractor shall be responsible for construction and maintenance of
all control measures throughout the construction period.

All disturbed areas to be left exposed for more than 30 days shall be protected with a
temporary vegetative cover. Seed these areas with perennial ryegrass at the rate of 40
Ibs. per acre (1 Ib. per 1,000 sq. ft). Apply soil amendments and mulch as required to
establish a uniform stand of vegetation over all disturbed areas.

The Construction Contractor shall utilize approved methods/materials for preventing the
blowing and movement of dust from exposed soil surfaces onto adjacent properties and
site areas.

The Construction Contractor shall maintain a supply of silt fence/haybales and anti-
tracking crushed stone on site for emergency repairs.

All drainage structures shall be periodically inspected weekly by the Construction
Contractor and cleaned to prevent the build-up of silt.

The Construction Contractor shall carefully coordinate the placement of erosion control
measures with the phasing of construction.

Keep all paved roadways clean. Sweep and scape before forecasted storms.
Treat all unpaved surface with 4" minimum of topsoil prior to final stabilization.

Haybale barriers and silt fencing shall be installed along the toe of critical cut and fill
slopes.

The contractor shall notify the City of Stamford prior to the installation of erosion
controls, cutting of trees, or any excavation.

All trucks leaving the site must be covered.



Section 4 Sedimentation and Erosion Control Tighe&Bond

20.

21,

22.

23.

24,

25,

Some control measures are permanent. These structures shall be cleaned and
replenished at the end of construction. Locations of the permanent control structures
are shown on the drainage plans.

All sedimentation and erosion controls shall be checked weekly and/or after each
rainfall event. Necessary repairs shall be made without delay.

Prior to any forecasted rainfall, erosion and sediment controls shall be inspected and
repaired as necessary.

After all disturbed areas have been stabilized, erosion controls may be removed once
authorization to do so has been secured from the owner. Disturbed areas shall be
seeded and mulched.

All embankment slopes 3:1 or greater to be stabilized with erosion control blanket,
North American Green SC150BN or approved equivalent, unless otherwise noted on
plans.

All drainage swales shall be stabilized with erosion control blanket, North American
Green C125BN or approved equivalent.
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