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1.0 PROJECT OVERVIEW 
 
Weston & Sampson was retained by the Town of Watertown, Connecticut to perform design services 
for the Steele Brook Greenway (Project).  The Project is funded through the Transportation Alternatives 
Program administered by the Connecticut Department of Transportation (CTDOT).  This Hydrology 
Report is prepared in accordance with the requirements of the CTDOT Drainage Manual.    
 
The Project includes the section of the Steele Brook Greenway parallel to Route 63 to the west and 
Edward Avenue to the east.  Steele Brook is located to the west of the Greenway.  The proposed section 
of the Steele Brook Greenway connects two existing sections.  The southern section begins south of the 
parking lot for the UNICO soccer fields while the northern section begins north of French Street. The 
proposed greenway has a length of approximately 3,800 linear feet beginning at the parking lot for the 
UNICO fields and extending north to French Street. The project area is in a FEMA Floodplain.  See Figure 
1 for Project Location Map.  
 
The improvements include a paved trail and a new prefabricated pedestrian bridge over Steele Brook 
south of French Street.  The project also includes minor drainage improvements, fencing, landscaping, 
a trailhead parking lot with illumination, and crosswalk with Rectangular Rapid Flashing Beacons 
(RRFBs) at French Street. 
 
The recommended design flows will be utilized to support hydraulic analysis to be performed for the 
proposed prefabricated pedestrian bridge crossing across Steele Brook and to evaluate the impacts of 
the proposed trail on the existing floodplain. The proposed prefabricated pedestrian bridge will span 
beyond the existing floodplain limits and above the 100-year flood elevation. The proposed trail will 
closely match the existing grade within the FEMA floodplain limits and will be designed to have no 
adverse impacts to existing floodplain. A detailed hydraulic analysis and a hydraulic report will be 
submitted at latter phases. 
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2.0 HYDROLOGY 
 
The Project area is adjacent to Steele Brook between French Street and UNICO Fields.  A proposed 
prefabricated pedestrian bridge will be designed to connect the Steele Brook Greenway to French 
Street.  This section of Steele Brook is approximately 200-feet south of French Street. 

2.1 Watershed  
The portion of Steele Brook adjacent to the Greenway is located within Connecticut Department of 
Environmental Protection (DEP) Local Basin No. 6912-00.  The watershed is part of the Naugatuck River 
DEP Regional Basin and the Housatonic River DEP Major Basin.  The DEP Local Basin No. 6912-00 
extends north into the northwestern portion of the Town of Watertown south of Judd Pond Reservoir.  
The watershed consists mostly of residential, forested, agricultural, and recreational areas.  
 
The watershed of Steele Brook at French Street has a drainage area of 6.45 square miles (sq. mi.).    A 
map of the watershed computed by StreamStats is included in Appendix A. The StreamStats Report is 
included in Appendix B. 
 

2.2 FEMA FIRM Map 
Steele Brook in the vicinity of the Project area is shown on the Town of Watertown FEMA Flood Insurance 
Rate Map (FIRM) Community-Panel Number 090058006B effective date November 5, 1980, which is 
included in Appendix C.  According to the FEMA FIRM Map, the Project is located within FEMA Zone A5 
and Zone 4A with no regulatory Floodway.  The FEMA Firm Map is included in Appendix A.  The flood 
elevation south of French Street is 472 (Datum NGVD 29), and the flood elevation south of Knight Street 
is 463 (Datum NGVD 29). Knight Street is located to the west of Steele Brook across from the UNICO 
fields. 
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3.0 HYDROLOGIC DESIGN METHODS 
 
The CTDOT Drainage Manual (Chapter 6) identifies the various hydrology methods that can be used to 
analyze waterbodies as discussed below. 

3.1 StreamStats 
StreamStats utilizes multi-variable regression equations (developed by the USGS) based on drainage 
area, 24-hour rainfall and mean basin elevation.  StreamStats is a web-based application that computes 
peak discharges using an interactive map. 
 
StreamStats was used to determine the watershed area and peak flows.  The chosen analysis point 
along Steele Brooke is just downstream of French Street at the proposed location of the prefabricated 
pedestrian bridge.  At this point, the watershed to Steele Brook has an area of 6.45 sq. mi. The peak 
flows are listed in Table 2 in Section 4 (Recommended Design Flows). 
 

3.2 FEMA Flood Insurance Study Discharge Rates 
FEMA conducted a Flood Insurance Study (FIS) for the Town of Watertown dated May 1980.  The 
discharge frequencies for Steele Brook were developed based on the FIS for the community of 
Waterbury, Connecticut.  The hydrologic study for the FIS for Waterbury used a USGS Flood flow 
Formulas Method (Weir, 1975) conducted in November 1977.  The Steele Brook flows were adjusted for 
Watertown by multiplying the adopted discharges in Waterbury by a factor equal to the ratio of the 
drainage areas to a calculated exponent.   
 

3.3 Other Methods 

3.3.1 Rational Method 
The Rational Method is not applicable because drainage area of the subject watershed is greater than 
200 acres. 

3.3.2 Stream Gage Data 
The Stream Gage Data Method is not applicable because there are no active or previously active 
stream gages on Steele Brook. 

3.3.3 USGS Regression Equations 
This method is now superseded by StreamStats, refer to Consulting Engineers General Memorandum 
07-06.  Applicability of this method is discussed in 3.1 StreamStats above. 

3.3.4 Computer Models for Hydrograph Generation 
The Drainage Manual would allow the use of computer programs such as HEC-HMS or WinTR-20 to 
estimate peak flows at the project site.  Weston & Sampson does not recommend undertaking such a 
detailed modeling approach for the large watershed due to the applicability of StreamStats flows being 
close to the FEMA flows at this particular site. 
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3.3.5 SCEL – Stream Channel Encroachment Discharge Rates 
The SCEL method is not applicable because there are no established Stream Channel Encroachment 
Lines within the project reach. 

3.3.6 Tidal Hydrology 
The Tidal Hydrology method is not applicable to the project site because the area is non-tidal. 
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4.0 RECOMMENDED DESIGN FLOWS 
 
Based on the review of hydrologic design methods, it appears that the FIS estimated flows and the 
StreamStats are the only two applicable methods for the project site. The FIS includes flows at various 
locations.  The location closest to the Project is Hemingway Pond, which is approximately 2,500 feet 
north of French Street.  The drainage area for Steele Brook at Hemingway Pond is 5.7 sq. mi., which is 
0.75 sq. mi. less than the drainage area downstream of French Street.  See Table 1 for a comparison of 
the FIS and StreamStats peak flows.   
 
Table 1. Comparison of Peak Discharge Rates 

 
FIS  

At Hemingway Pond 
 

StreamStats 

Drainage Area (sq. mi.) 5.7 6.45 

Return Frequency 
(Year) 

Peak Discharge (cfs) Peak Discharge (cfs) 

10 820 963 

50 1,600 1,720 

100 2,060 2,110 
500 3,600 3,010 

 
Weston & Sampson recommends that the design flows should be based on the StreamStats computed 
estimates because the flows closely match the FEMA FIS flows and the drainage area more closely 
matches the watershed contributing to the location of Steele Brook where the prefabricated pedestrian 
bridge is proposed. Table 2 shows the project design discharges for various storm events at the site. 
FEMA flows will be used to model floodplain impacts. 
 
Table 2. Project Design Discharges 

Return Frequency 
(Year) 

StreamStats 
Peak Discharge (cfs) 

Average Daily 11.6 

Average Spring 22.8 

2 347 

10 963 

25 1,370 

50 1,720 

100 2,110 

200 2,440 

500 3,010 
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5.0 FLOOD HISTORY 

5.1 FEMA Flood Insurance Study 
According to the FEMA FIS (1980), Steele Brook has a history of damaging floods.  The FEMA FIS (1980) 
report is included in Appendix C.  The watershed has limited natural storage in the upper basin, so 
floodwaters converge from the fan-shaped drainage area, exceed the channel capacity and overflow 
into the floodplain.  Areas close to the brook are susceptible to intense and sudden floods due to the 
steep sloping streets and terrain. Restrictions including low bridges, overhanging buildings, private 
dams, and sharp bends in the channel contribute to flooding problems. 
 
Within the timespan of the FIS (1980), the most serious flood occurred in August 1955 due to heavy 
rainfall from Hurricane Connie (4 to 8 inches) and Hurricane Diane (10 to 13 inches).  In June 1973 and 
June 1975, Steele Brook overflowed its banks and resulted in extensive damage to commercial and 
manufacturing properties, homes, and town installations. 
 
Table 3 summarizes known flood events along Steele Brook in the vicinity of the Project area.  The flood 
events were compiled from previous study reports prepared by the Town.  Data obtained from National 
Centers for Environmental Information National Oceanic and Atmospheric Administration (NOAA) 
Climate Data was included.   
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Table 3. Known Flood Events 

 Event Rainfall (Regional) 

Flood Event 
Total  

(Inches) 
Duration 
(Days) 

8/11 – 8/15/1955  
(Hurricane Connie1) 

7-9 4-5 

8/17 – 8/20/1955  
(Hurricane Diane1) 

9-12 2-3 

10/14- 10/17/19551 8 3-4 

7/10- 7/16/19751 6-7 6-7 

9/23- 9/27/1975  
(Remnants of Hurricane Eloise1) 

8-9 4-5 

8/27 -8/28/2011 

(Tropical Storm Irene2) 5-7 1-2 

9/6 – 9/8/2011 
(Remnants of Tropical Storm Lee2) 

4-10 2-3 

9/2/2021 
(Remnants of Ida1) 

5.05 1 
1Regional rainfall data obtained from Climate Data Online, National Climatic Data Center, National Oceanic and 
Atmospheric Administration, US Department of Commerce 
2Unofficial private regional rainfall data from Weather Underground website 
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Maps 
 

Watershed Map 
FEMA FIRM Map 
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APPENDIX B 
 

StreamStats 
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