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II. INTRODUCTION 

 

This project consists of the construction of approximately 600 linear feet of trail, a pedestrian 

bridge and streetscape improvements. Approximately 300 linear feet of trail are proposed in 

Bridgeport and approximately 300 linear feet are proposed in Fairfield. The proposed 

pedestrian bridge over Ash Creek will be located at the northwest end of Fox Street in the city 

of Bridgeport (see Figure 1). The bridge will provide pedestrian access from Bridgeport, east 

of the creek, into Fairfield, west of the creek. 

 

The project site is located approximately 0.9 miles downstream of the I-95 bridge over Ash 

Creek and approximately 1.4 miles upstream of the creek’s outlet into Long Island Sound. Ash 

Creek, listed as Rooster River in the 2013 FEMA Flood Insurance Study, begins in the central 

portion of the town of Trumbull. Portions of the watershed are in Trumbull, Easton, Fairfield 

and Bridgeport. The creek flows primarily south through the watershed. From its beginning to 

the proposed bridge site, the watercourse is approximately 11.4 miles in length with an average 

streambed slope of 41 ft/mi. 

 

At the proposed bridge site, Ash Creek has a drainage area of approximately 12.3 square miles 

(see Figure 2). The watershed was generated by the USGS StreamStats online utility and 

verified for accuracy using the Bridgeport, Long Hill, Botsford and Westport, CT USGS 

Quadrangle Maps. The area is in agreement with the Gazetteer of Drainage Areas of 

Connecticut, which lists a drainage area of 15.3 square miles at the creek’s outlet into Long 

Island Sound. At this point, USGS StreamStats also computes a watershed area of 15.3 square 

miles. 

 

The StreamStats flows are based on characteristics of nonurban drainage basins. Due to 

urbanization of the watershed, the StreamStats flows were adjusted using the seven-parameter 

regression equations included in the USGS publication, Regression Equations for Estimating 

Flood Flows for the 2-, 10-, 25-, 50-, 100-, and 500-Year Recurrence Intervals in Connecticut. 

Table 1 lists the flows prepared for the project. Refer to Appendix A for additional hydrologic 

information. 

 

TABLE 1: SUMMARY OF FLOWS (cfs) 

Pedestrian Bridge over Ash Creek 

Year Urbanized USGS StreamStats 

2 1,100 

10 2,060 

25 2,580 

50 3,060 

100 3,630 

500 4,300 



Hydraulic Analysis Report  City Project No. PEB72016A 

Pedestrian Bridge over Ash Creek 

Bridgeport, CT 

 

City of Bridgeport  Page 3 

November 2020 

III. HYDRAULIC ANALYSIS METHODOLOGY 

 

A hydraulic analysis of the proposed bridge crossing was performed using the Hydrologic 

Engineering Center’s River Analysis System (HEC-RAS, version 5.0.7). A plan view of Ash 

Creek, showing the arrangement of hydraulic cross-sections and the cross-sections with the 

existing and proposed 100-year WSEL are included in Appendix B (Cross-Section Locations 

and Cross-Sections). 

 

At the proposed bridge location, Ash Creek is within the tidal influence of Long Island Sound. 

The tidal zone extends approximately 500 ft upstream of the bridge to Brewster Street (aka 

Black Rock Turnpike, as shown on the FEMA Flood Profile, Appendix A). The bridge is 

considered tidally affected (and not tidally controlled) as there is reverse flow during a high 

tide cycle, but the tidal action is not the dominant flow condition. The riverine flow is the 

dominant condition. As the riverine flow is dominant, the hydraulic analysis utilizes a steady 

state model. 

 

Although Ash Creek was studied by FEMA (as Rooster River), the proposed bridge is located 

outside of the studied area since FEMA models start at the end of the tidal zone. In order to 

study the watercourse, field survey data was used to create the hydraulic model. 

 

There is a total of eleven cross-sections in the hydraulic model. The sections approximately 

extend from 700 feet upstream of the bridge site to 500 feet downstream of the bridge site. Six 

cross-sections are located upstream of the bridge and five cross-sections are located 

downstream. Sections 568 and 5223 correspond to the upstream and  downstream bridge faces, 

respectively. Section 660 is the approach section. 

 

The proposed bridge was run utilizing two different starting tailwater elevations: 10-year tide 

and high tide. The 10-year tide is studied in compliance with the CT DEEP’s Hydraulic 

Analysis Guidance Document. High tide is studied in compliance with the DOT Drainage 

Manual. The bridge model was also run utilizing normal depth, however, the calculated normal 

depth elevations were below the high tide line and were not utilized (see Table 2). 

 

TABLE 2: TAILWATER ELEVATION SUMMARY 

10-Year Tide Elevation 

Design 

Year 

Normal Depth 

Calculated (ft) 

7.9 ft 2 1.23 

 10 2.05 

High Tide Elevation 50 2.68 

4.8 ft 100 2.98 

 500 3.25 

 

The results presented in the summary tables and, except where noted, the narrative sections 

below, use the 10-year tide tailwater elevation. For this model, the analysis uses the 100-year 

design storm of the watercourse (3,630 cfs) with the 10-year tidal tailwater elevation (7.9 ft) 

as the downstream control. 
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The Manning’s Roughness Coefficient used for both the upstream and downstream channel 

for the existing and proposed conditions is 0.03. The channel is clean, slightly sinuous, and 

without vegetation. The overbank coefficients vary based on ground type. Areas of vegetation 

use a value of 0.05. Channel bank areas outside the main channel use a value of 0.035. 

Pavement areas of the overbank use a value of 0.016. Since the bridge is elevated above the 

FEMA 100-year storm event, there is no change to the contraction and expansion coefficients 

near the bridge. All sections use values of 0.1 for contraction and 0.3 for expansion. 

 

The hydraulic analysis procedure used by the HEC-RAS program is based on the solution of 

the one-dimensional energy equation. The head loss in the energy equation is comprised of 

friction losses (utilizing Manning’s equation) and contraction/expansion losses (coefficient 

multiplied by the change in velocity head). The HEC-RAS bridge-modeling approach utilizes 

the energy equation for all flows. 

 

IV. WATER SURFACE PROFILE ANALYSIS 

   

See “Table 3: Summary of the 100-Year WSEL” for a comparison of the calculated 100-year 

water surface elevations. See “Table 4: Summary of the 100-Year Velocity” for a comparison 

of the calculated 100-year velocities. This data will be utilized in discussions located further 

in this section. 

 

A. EXISTING CONDITIONS 

The 100-year existing water surface elevation (WSEL) at the approach section to the proposed 

bridge (Section 660) is 8.00 ft. The WSEL at the location of the upstream bridge face (Section 

568) is 7.85 ft and the WSEL at the location of the downstream bridge face (Section 522) is 

7.91 ft. 

 

At the locations of the approach section and upstream bridge face, the 100-year velocities are 

3.10 ft/s and 4.06 ft/s, respectively. At the location of the downstream bridge face, the 100-

year velocity is 3.00 ft/s. 

 

Due to using the 10-year tide elevation for the downstream boundary condition for all events, 

there is little change to the computed WSEL during the 500-year event. The existing 500-year 

WSELs range between 0.02 ft below to 0.11 ft above the existing 100-year WSELs. The 

existing 500-year WSEL at the approach section is 8.04 ft. The existing 500-year WSEL at the 

upstream bridge face is 7.83 ft and the existing 500-year WSEL at the downstream bridge face 

is 7.92 ft. 

 

A comparison between the existing and proposed water surface elevations can be found in the 

section below. A comparison printout of the HEC-RAS 100-year water surface profile and a 

profile output table for all storm events are included in Appendix C (Water Surface Profile 

Analysis). 
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B. PROPOSED CONDITIONS 

The proposed bridge consists of a fabricated structural steel truss superstructure on reinforced 

concrete abutments and founded on a micropile deep foundation. The proposed bridge will 

have a clear span of 225 feet. The bridge is designated solely for pedestrians and bicyclists to 

cross Ash Creek safely while at the same time providing passive recreational use in the area. 

 

The proposed bridge will be 14 feet wide. The low chord of the bridge will be at elevation 10.5 

feet, 0.5 feet above the FEMA 100-year tide of 10.0 feet. The upstream bridge that carries 

Brewster Street over Ash Creek has a low chord of approximately 14 feet (+/-). An arch bridge, 

which carries Fairfield Avenue (Route 130) over Ash Creek downstream of the project area, 

has a low chord of 7 feet (+/-), restricting navigability of the channel.  

 

The proposed bridge will not have an effect on the hydraulics of the watercourse since the 

bridge is elevated above the 100-year tide elevation. If a 500-year storm occurs, the bridge area 

and volume of material is insignificant compared to the inundation of such a major storm event. 

 

The calculated 100-year WSELs and velocities are virtually the same as the existing 

conditions. At Section 950, there is a calculated 0.01 ft increase in elevation. At Section 568, 

there is a calculated 0.01 ft/s increase in velocity. Neither increase will have any effect on the 

performance of the watercourse. The 500-year event shows a similar lack of impact. 

 

The steel truss superstructure will be constructed from smaller prefabricated sections on-site. 

The west approach (Fairfield side) will have two sections while the east approach (Bridgeport 

side) is expected to have three sections. Once the smaller sections are spliced on each approach, 

the Contractor, by means of cranes, will set each larger segment on an abutment and a 

temporary support (work) platform. This temporary platform will be located near the middle 

portion of Ash Creek and will allow for the final splicing of the larger segments of the bridge 

superstructure. 

 

The temporary work platform will serve as a means for the iron workers to get access to the 

location where the superstructure is to be spliced as well as serving as a temporary support for 

the two large bridge segments to rest while the splicing is being performed. The temporary 

work platform will be founded on temporary steel piles which will be removed upon the 

completion of the bridge construction. 

 

A comparison printout of the HEC-RAS 100-year water surface profile and a profile output 

table for all storm events are included in Appendix C (Water Surface Profile Analysis). 

 

V. TEMPORARY CONDITIONS 

 

Work within or adjacent to Ash Creek will be conducted during periods of low flow. The 

Owner/Engineer shall remain aware of flow conditions during the conduct of such work and 

will order such work stopped if flow conditions threaten to cause excessive erosion, siltation 

or turbidity. Before predicted major storms (i.e., a storm predicted by NOAA Weather Service, 
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with warnings of flooding, severe thunderstorms, or similarly severe weather conditions), the 

Contractor shall make every effort to secure the Site to the satisfaction of the Owner/Engineer. 

 

Contractor staging areas will be provided on the Fairfield and Bridgeport sides of Ash Creek. 

These properties abut the proposed work area and are appropriate for staging areas. The 

Contractor will follow Best Management Practices to prevent debris from entering the 

watercourse. 

 

Cofferdams will be constructed along the trail approaches to the bridge. The cofferdams will 

be elevated to 8.0 ft, 0.1 ft above the height of the FEMA 10-year flood (7.9 ft). 
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VI. HYDRAULIC SUMMARY TABLES 
 

TABLE 3: SUMMARY OF THE 100-YR WSEL 

WATER SURFACE ELEVATIONS (NAVD 1988) 
100-YEAR FLOW – 3,630 CFS 

Section Existing Proposed 

Proposed vs. 

Existing Comments 

1260 8.16 8.16 0.00  

1090 8.07 8.07 0.00  

950 8.04 8.05 +0.01  

740 8.06 8.06 0.00  

660 8.00 8.00 0.00 Approach Section 

568 7.85 7.85 0.00 Upstream Face 

552 ---  ---  ---  Proposed Bridge 

522 7.91 7.91 0.00 Downstream Face 

340 7.90 7.90 0.00  

295 7.90 7.90 0.00  

100 7.89 7.89 0.00  

0 7.90 7.90 0.00  
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TABLE 4: SUMMARY OF THE 100-YR VELOCITY 

VELOCITY COMPARISON (FT/S) 
100-YEAR FLOW – 3,630 CFS 

Section Existing Proposed 

Proposed vs. 

Existing Comments 

1260 3.32 3.32 0.00  

1090 3.63 3.63 0.00  

950 3.48 3.48 0.00  

740 2.51 2.51 0.00  

660 3.10 3.10 0.00 Approach Section 

568 4.06 4.05 -0.01 Upstream Face 

552 ---  ---  ---  Proposed Bridge 

522 3.00 3.00 0.00 Downstream Face 

340 2.60 2.60 0.00  

295 2.43 2.43 0.00  

100 1.99 1.99 0.00  

0 1.57 1.57 0.00  
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II. WATERSHED CHARACTERISTICS 

 

The proposed pedestrian bridge over Ash Creek will be located at the northwest end of Fox 

Street in the city of Bridgeport (see Figure 1). The bridge will provide pedestrian access from 

Bridgeport, east of the creek, into Fairfield, west of the creek. The site is located 

approximately 0.9 miles downstream of the I-95 bridge over Ash Creek and approximately 

1.4 miles upstream of the creek’s outlet into Long Island Sound. Ash Creek, listed as Rooster 

River in the FEMA Flood Insurance Study, begins in the central portion of the town of 

Trumbull. Portions of the watershed are in Trumbull, Easton, Fairfield and Bridgeport. The 

creek flows primarily south through the watershed. From its beginning to the proposed bridge 

site, the watercourse is approximately 11.4 miles in length with an average streambed slope 

of 41 ft/mi. 

 

At the proposed bridge site, Ash Creek has a drainage area of approximately 12.3 square 

miles (see Figure 2). The watershed was generated by the USGS StreamStats online utility 

and verified for accuracy using the Bridgeport, Long Hill, Botsford and Westport, CT USGS 

Quadrangle Maps. The area is in agreement with the Gazetteer of Drainage Areas of 

Connecticut, which lists a drainage area of 15.3 square miles at the creek’s outlet into Long 

Island Sound. At this point, USGS StreamStats also computes a watershed area of 15.3 

square miles. 

 

Comparison to the USGS Quadrangle Maps, and supplemented by aerial photography, 

indicates that the watershed is highly urbanized, with development extending throughout the 

watershed. Delineation of surficial materials indicates that approximately 85% of the 

watershed is underlain with glacial till, 14% is underlain with stratified deposits and 1% 

contains waterbodies (see Figure 3). The site is located within Zone AE on the FEMA Flood 

Insurance Rate Map (see Figure 4). The site is also located within the tidal zone of Long 

Island Sound. The FEMA Flood Profile shows the tidal effect extends upstream of the 

proposed bridge site approximately 1,000-feet to Black Rock Turnpike (which becomes 

Brewster Street when traveling east into Bridgeport). The ConnDOT Drainage Manual 

classifies the proposed bridge as a large structure (providing waterway for drainage areas 

between 1 and 10 square miles) with a 100-year design storm event. As the proposed bridge 

is providing a pedestrian crossing, coordination with the city will be made to determine the 

required design storm to be used. 

 

The watershed extends to the north beyond Canoe Brook Lake in Trumbull. The upper third 

of the watershed (north of the Merritt Parkway) is narrow in width and contains residential 

developments and a large 60 acre wooded area north of the lake. The approximate average 

size of the residential areas is 0.5 acres. The watershed slightly widens in the central and 

lower thirds. The central third contains Fairchild-Wheeler Park and Ninety Acres Park, which 

are the two largest non-developed areas of the watershed. Outside of these parks, virtually the 

entire central area contains residential developments, with an approximate lot size of 0.3 

acres. The lower third contains Brooklawn Country Club in Fairfield and Mount Grove 

Cemetery in Bridgeport. The vast majority of the lower third contains dense residential 

developments and commercial areas. 
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III. HYDROLOGIC METHODOLOGY 

 

The calculated flows in this hydrologic study were compared using three methods. 

 

1. Method 1 – FEMA Flood Insurance Study (FIS): The data used for this analysis is 

based off of the Flood Insurance Study, Fairfield County, Connecticut, revised October 

16, 2013 by the Federal Emergency Management Agency (FEMA). The FIS contains 

published flows for Rooster River that extend to a point approximately 1,250-feet 

downstream of Black Rock Turnpike (as shown on the Flood Profile). This point is 

approximately 250-feet downstream of the proposed pedestrian bridge, therefore the 

flows are applicable for the proposed site. See Appendix A for portions of the Fairfield 

County FIS. The FIS flows will not be utilized for the hydraulic analysis. 

 

2. Method 2 – Transferred Gage Data: USGS Gage No. 01208873 (Rooster River at 

Fairfield) is located at the U.S. Route 1 bridge over Ash Creek, approximately 2.2 miles 

upstream of the site of the proposed pedestrian bridge. The information is included in the 

USGS publication, Peak-Flow Frequency Estimates for U.S. Geological Survey 

Streamflow-Gaging Stations in Connecticut. The peak-flow frequency estimates 

produced by the gage data are based on 24-years of water flow records between 1978 and 

2001. At the gaging station, the river has a drainage area of 10.6 square miles. The flow 

estimates and drainage area are utilized with the transfer equation contained in the 

ConnDOT Drainage Manual to estimate flows at the proposed pedestrian bridge site. See 

Appendix B of this report for gage data information and the transfer flow calculations. 

The stream gage data flows will not be utilized for the hydraulic analysis. 

 

3. Method 3 – Urbanized USGS StreamStats: StreamStats is a Web-based tool developed 

by the USGS and Environmental Systems Research Institute, Inc. (ESRI). This map-

based Web application was designed to make it easy for users to obtain streamflow 

statistics, drainage-basin characteristics, and other information for user-selected sites. 

StreamStats utilizes previously published information from gaging stations and 

previously gathered basin characteristics to develop streamflow statistics utilizing the 

appropriate regression equations to compute the stream flows. 

 

The StreamStats flows are based on characteristics of nonurban drainage basins. Due to 

urbanization of the watershed, the StreamStats flows have been adjusted using the seven-

parameter regression equations included in the USGS publication, Regression Equations 

for Estimating Flood Flows for the 2-, 10-, 25-, 50-, 100-, and 500-Year Recurrence 

Intervals in Connecticut. See Appendix C of this report for the StreamStats Flow 

Statistics Report listing the basin characteristics and storm flows and the seven-parameter 

regression calculations. The Urbanized USGS StreamStats flows will be utilized for the 

hydraulic analysis. 

 

The flows calculated using the methods mentioned above are listed in “Table 1: Summary of 

Flows” and shown on “Figure 1: Probability Chart for all Methods”. 
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IV. STUDY RESULTS 

 

The Urbanized USGS StreamStats flows will be utilized as the design flows for the hydraulic 

analysis. A comparison of the flows shows the Urbanized USGS StreamStats flows and the 

FEMA Flood Insurance Study flows are similar, with the Transferred Gage Data flows being 

lower. The Urbanized USGS StreamStats flows were chosen since the flows are developed 

based on the characteristics of the watershed. The FEMA Flood Insurance Study flows were 

developed for the previous version of the FIS, dated September 6, 1989, and were not used 

due to the age of the data and since the 500-year event appears to overestimate flows. The 

Transferred Gage Data flows were discounted since these flows are based on 24 years of data 

and during this time (1978-2001), there were not any significant storm events. Additionally, 

the highly urbanized lower area of the watershed is not accounted for in the transferred gage 

calculations. 

 

The FEMA 2-year and 25-year flows (which were not computed in the FIS) were estimated 

using Figure 1. 

 

TABLE 1: SUMMARY OF FLOWS (C.F.S.) 

 

Summary of Flows (cfs) vs. Design Frequency (years) 

Pedestrian Bridge over Ash Creek – Bridgeport, CT 

Year 
FEMA Flood 

Insurance Study 

Transferred 

Gage Data  

Urbanized 

USGS StreamStats 

2 920 1,270 1,100 

10 1,625 2,000 2,060 

25 2,200 2,300 2,580 

50 2,750 2,500 3,060 

100 3,700 2,680 3,630 

500 6,250 3,040 4,300 
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FIGURE 1: PROBABILITY CHART FOR ALL METHODS
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APPENDICES 

 
 

 

 

 

 

 

 

 

 

 

INPUT DATA & CALCULATIONS 
 

 

Appendix A: Method 1 – FEMA FIS Flows 

� Portions of the Fairfield County Flood Insurance Study 

 

Appendix B: Method 2 – Transferred Gage Data 
� USGS Stream Gage Flows 

� Transferred Gage Calculation 

 

Appendix C: Method 3 – Urbanized USGS StreamStats 

� USGS StreamStats Flow Statistics Report 

� Atlas 14 Rainfall Data 

� Flow Urbanization Calculations 
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APPENDIX A: METHOD 1 – FEMA FIS FLOWS 

 

• Portions of the Fairfield County Flood Insurance Study 
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APPENDIX B: METHOD 2 – TRANSFERRED GAGE DATA 

 

� USGS Stream Gage Flows 

� Transferred Gage Calculation 





PROJECT: Pedestrian Bridge over Ash Creek

Bridgeport, CT

PREPARED BY DATE 9/28/16

150 Trumbull Street, 6th Floor CHECKED BY DATE 10/3/16

Hartford, Connecticut  06103

USGS Streamflow Gaging Station Data
Drainage Area
(sq. mi.) 2-Year 10-Year 25-Year 50-Year 100-Year 500-Year

Gage 01208873
Rooster River at Fairfield 10.6 1140 1800 2070 2250 2410 2740

BRIDGE LOCATION

Near Morehouse Street 12.3

APPLICABLE USE

The drainage area at the bridge must be >75% and <125% of the drainage area at the location
of the known flow.

12.3/10.6 = 116.0% OK to use

TRANSFER EQUATION

From SCS National Engineering Handbook, Section 4

Q1 / A1 = A1
[(0.894 / A1^(0.048))-1]

Q2 / A2 A2
[(0.894 / A2^(0.048))-1]

TRANSFERRED FLOWS

2-Year 10-Year 25-Year 50-Year 100-Year 500-Year

Q2 = Flow, Shown Above 1270 2000 2300 2500 2680 3040

A2 = 10.6 sq. mi.

A1 = 12.3 sq. mi.

Q1 = Flow at the Proposed Bridge Site

Peak Dischages (cfs)

Q1 = Transferred Flows (cfs)

David Cicia

Aaron Foster

TRANSFERRED GAGE CALCULATION
Pedestrian Bridge over Ash Creek

Transferred Gage Data.xlsx Page 1 of 1
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APPENDIX C: METHOD 3 – URBANIZED USGS STREAMSTATS 

 

• USGS StreamStats Flow Statistics Report 

• Atlas 14 Rainfall Data 

• Flow Urbanization Calculations 



Flow Statistics Ungaged Site Report
Date: Tues Sept 27, 2016 3:57:30 PM GMT-4
Study Area: Connecticut
NAD 1983 Latitude:    41.1581  ( 41 09 29)
NAD 1983 Longitude: -73.2321  (-73 13 56)
Drainage Area: 12.3 mi2

Peak Flows Region Grid Basin Characteristics

100% Statewide Multiparameter (12.3 mi2)

Parameter Value
Regression Equation Valid Range

Min Max

Drainage Area (square miles) 12.3 1.69 715

24 Hour 2 Year Precipitation (inches) 3.602 2.95 3.82

24 Hour 10 Year Precipitation (inches) 5.356 4.15 5.53

24 Hour 25 Year Precipitation (inches) 6.727 4.93 7

24 Hour 50 Year Precipitation (inches) 7.994 5.62 8.36

24 Hour 100 Year Precipitation (inches) 9.512 6.41 9.99

Mean Basin Elevation (feet) 222 169 1310

SALMONID SPAWNING Basin Characteristics

100% Duration Flow 2010 5052 (12.3 mi2)

Parameter Value

Regression Equation Valid 
Range

Min Max

Drainage Area (square miles) 12.3 0.92 150

Mean November Precipitation (inches) 4.3 3.48 4.93

Percent Coarse Stratified Drift (percent) 14.7 0.1 55.1

Mean Annual Winter Precipitation 
(inches)

3.7 3.19 4.4

Percent Wetlands (percent)
0.16 (below min value 

0.3)
0.3 18.1

Mean Basin Elevation (feet) 222 168 1287

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with 
unknown errors.

OVERWINTER Basin Characteristics

100% Duration Flow 2010 5052 (12.3 mi2)

Parameter Value

Regression Equation Valid 
Range

Min Max

Drainage Area (square miles) 12.3 0.92 150

Mean November Precipitation (inches) 4.3 3.48 4.93

Percent Coarse Stratified Drift (percent) 14.7 0.1 55.1

Mean Annual Winter Precipitation 
(inches)

3.7 3.19 4.4
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Percent Wetlands (percent)
0.16 (below min value 

0.3)
0.3 18.1

Mean Basin Elevation (feet) 222 168 1287

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with 
unknown errors.

HABITAT FORMING Basin Characteristics

100% Duration Flow 2010 5052 (12.3 mi2)

Parameter Value

Regression Equation Valid 
Range

Min Max

Drainage Area (square miles) 12.3 0.92 150

Mean November Precipitation (inches) 4.3 3.48 4.93

Percent Coarse Stratified Drift (percent) 14.7 0.1 55.1

Mean Annual Winter Precipitation 
(inches)

3.7 3.19 4.4

Percent Wetlands (percent)
0.16 (below min value 

0.3)
0.3 18.1

Mean Basin Elevation (feet) 222 168 1287

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with 
unknown errors.

CLUPEID SPAWNING Basin Characteristics

100% Duration Flow 2010 5052 (12.3 mi2)

Parameter Value

Regression Equation Valid 
Range

Min Max

Drainage Area (square miles) 12.3 0.92 150

Mean November Precipitation (inches) 4.3 3.48 4.93

Percent Coarse Stratified Drift (percent) 14.7 0.1 55.1

Mean Annual Winter Precipitation 
(inches)

3.7 3.19 4.4

Percent Wetlands (percent)
0.16 (below min value 

0.3)
0.3 18.1

Mean Basin Elevation (feet) 222 168 1287

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with 
unknown errors.

RESIDENT SPAWNING Basin Characteristics

100% Duration Flow 2010 5052 (12.3 mi2)

Parameter Value

Regression Equation Valid 
Range

Min Max

Drainage Area (square miles) 12.3 0.92 150

Mean November Precipitation (inches) 4.3 3.48 4.93

Percent Coarse Stratified Drift (percent) 14.7 0.1 55.1

Mean Annual Winter Precipitation 
(inches)

3.7 3.19 4.4
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Percent Wetlands (percent)
0.16 (below min value 

0.3)
0.3 18.1

Mean Basin Elevation (feet) 222 168 1287

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with 
unknown errors.

REARING AND GROWTH Basin Characteristics

100% Duration Flow 2010 5052 (12.3 mi2)

Parameter Value

Regression Equation Valid 
Range

Min Max

Drainage Area (square miles) 12.3 0.92 150

Mean November Precipitation (inches) 4.3 3.48 4.93

Percent Coarse Stratified Drift (percent) 14.7 0.1 55.1

Mean Annual Winter Precipitation 
(inches)

3.7 3.19 4.4

Percent Wetlands (percent)
0.16 (below min value 

0.3)
0.3 18.1

Mean Basin Elevation (feet) 222 168 1287

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with 
unknown errors.

Period-of-Record Basin Characteristics

100% Duration Flow 2010 5052 (12.3 mi2)

Parameter Value

Regression Equation Valid 
Range

Min Max

Drainage Area (square miles) 12.3 0.92 150

Mean November Precipitation (inches) 4.3 3.48 4.93

Percent Coarse Stratified Drift (percent) 14.7 0.1 55.1

Mean Annual Winter Precipitation 
(inches)

3.7 3.19 4.4

Percent Wetlands (percent)
0.16 (below min value 

0.3)
0.3 18.1

Mean Basin Elevation (feet) 222 168 1287

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with 
unknown errors.

Peak Flows Region Grid Statistics 

Statistic Value Unit
Prediction Error 

(percent)
Equivalent years of 

record

90-Percent Prediction 
Interval

Min Max

PK2 408 ft3/s 32 3.5

PK10 943 ft3/s 33 8.1

PK25 1290 ft3/s 34 11

PK50 1580 ft3/s 36 13

PK100 1880 ft3/s 38 14

PK500 2340 ft3/s 45 15
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http://water.usgs.gov/pubs/sir/2004/5160/ (http://water.usgs.gov/pubs/sir/2004/5160/)
Ahearn_ E.A._ 2004_ Regression Equations for Estimating Flood Flows for the 2-_ 10-_ 25-_ 50-_ 100-_ and 500-Year Recurrence 
Intervals in Connecticut: U.S. Geological Survey SRI 2004-5160_ 62 p.

SALMONID SPAWNING Statistics 

Statistic Value Unit
Prediction Error 

(percent)
Equivalent years of 

record

90-Percent Prediction 
Interval

Min Max

NOVD25 24.1 ft3/s

NOVD50 12.7 ft3/s

NOVD75 6.07 ft3/s

NOVD90 3.06 ft3/s

NOVD99 1.2 ft3/s

http://pubs.usgs.gov/sir/2010/5052/ (http://pubs.usgs.gov/sir/2010/5052/)
Ahearn_ E.A._ 2010_ Regional regression equations to estimate flow-duration statistics in Connecticut: U. S. Geological Survey 
Scientific Investigations Report 2010-5052_ 45 p.

OVERWINTER Statistics 

Statistic Value Unit
Prediction Error 

(percent)
Equivalent years of 

record

90-Percent Prediction 
Interval

Min Max

D25 12 
02

29.6 ft3/s

D50 12 
02

17.4 ft3/s

D75 12 
02

10.3 ft3/s

D95 12 
02

4.57 ft3/s

D99 12 
02

2.26 ft3/s

http://pubs.usgs.gov/sir/2010/5052/ (http://pubs.usgs.gov/sir/2010/5052/)
Ahearn_ E.A._ 2010_ Regional regression equations to estimate flow-duration statistics in Connecticut: U. S. Geological Survey 
Scientific Investigations Report 2010-5052_ 45 p.

HABITAT FORMING Statistics 

Statistic Value Unit
Prediction Error 

(percent)
Equivalent years of 

record

90-Percent Prediction 
Interval

Min Max

D25 03 
04

52.1 ft3/s

D50 03 
04

33.4 ft3/s

D75 03 
04

23.6 ft3/s

D95 03 
04

14.1 ft3/s

D99 03 
04

10.1 ft3/s
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http://pubs.usgs.gov/sir/2010/5052/ (http://pubs.usgs.gov/sir/2010/5052/)
Ahearn_ E.A._ 2010_ Regional regression equations to estimate flow-duration statistics in Connecticut: U. S. Geological Survey 
Scientific Investigations Report 2010-5052_ 45 p.

CLUPEID SPAWNING Statistics 

Statistic Value Unit
Prediction Error 

(percent)
Equivalent years of 

record

90-Percent Prediction 
Interval

Min Max

MAYD25 34 ft3/s

MAYD50 23 ft3/s

MAYD75 16 ft3/s

MAYD95 9.2 ft3/s

MAYD99 6.4 ft3/s

http://pubs.usgs.gov/sir/2010/5052/ (http://pubs.usgs.gov/sir/2010/5052/)
Ahearn_ E.A._ 2010_ Regional regression equations to estimate flow-duration statistics in Connecticut: U. S. Geological Survey 
Scientific Investigations Report 2010-5052_ 45 p.

RESIDENT SPAWNING Statistics 

Statistic Value Unit
Prediction Error 

(percent)
Equivalent years of 

record

90-Percent Prediction 
Interval

Min Max

JUND25 14 ft3/s

JUND50 7.81 ft3/s

JUND75 4.33 ft3/s

JUND90 4.28 ft3/s

JUND99 2.11 ft3/s

http://pubs.usgs.gov/sir/2010/5052/ (http://pubs.usgs.gov/sir/2010/5052/)
Ahearn_ E.A._ 2010_ Regional regression equations to estimate flow-duration statistics in Connecticut: U. S. Geological Survey 
Scientific Investigations Report 2010-5052_ 45 p.

REARING AND GROWTH Statistics 

Statistic Value Unit
Prediction Error 

(percent)
Equivalent years of 

record

90-Percent Prediction 
Interval

Min Max

D25 07 
10

8.65 ft3/s

D50 07 
10

4.16 ft3/s

D75 07 
10

2.17 ft3/s

D80 07 
10

1.86 ft3/s

D99 07 
10

0.41 ft3/s

http://pubs.usgs.gov/sir/2010/5052/ (http://pubs.usgs.gov/sir/2010/5052/)
Ahearn_ E.A._ 2010_ Regional regression equations to estimate flow-duration statistics in Connecticut: U. S. Geological Survey 
Scientific Investigations Report 2010-5052_ 45 p.

Period-of-Record Statistics 
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Statistic Value Unit
Prediction Error 

(percent)
Equivalent years of 

record

90-Percent Prediction 
Interval

Min Max

D25 32.3 ft3/s

D99 0.72 ft3/s

http://pubs.usgs.gov/sir/2010/5052/ (http://pubs.usgs.gov/sir/2010/5052/)
Ahearn_ E.A._ 2010_ Regional regression equations to estimate flow-duration statistics in Connecticut: U. S. Geological Survey 
Scientific Investigations Report 2010-5052_ 45 p.

Accessibility FOIA Privacy Policies and Notices

U.S. Department of the Interior | U.S. Geological Survey

 URL: http://streamstatsags.cr.usgs.gov/v3_beta/FTreport.htm

 Page Contact Information: StreamStats Help Streamstats Status News

 Page Last Modified: 11/24/2015 15:32:58  (Web1) 
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10/3/2016 Precipitation Frequency Data Server

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=41.1573&lon=73.2302&data=depth&units=english&series=pds#table 1/4

NOAA Atlas 14, Volume 10, Version 2 
Location name: Bridgeport, Connecticut, USA* 

Latitude: 41.1573°, Longitude: 73.2302° 
Elevation: 20.61 ft**
* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDSbased point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5min 0.354
(0.281‑0.440)

0.420
(0.333‑0.523)

0.528
(0.418‑0.660)

0.618
(0.486‑0.777)

0.742
(0.562‑0.971)

0.838
(0.620‑1.12)

0.933
(0.668‑1.29)

1.05
(0.710‑1.48)

1.20
(0.780‑1.76)

1.31
(0.832‑1.96)

10min 0.501
(0.398‑0.623)

0.595
(0.472‑0.741)

0.748
(0.592‑0.935)

0.876
(0.688‑1.10)

1.05
(0.797‑1.38)

1.19
(0.879‑1.58)

1.32
(0.947‑1.83)

1.49
(1.01‑2.10)

1.70
(1.10‑2.49)

1.86
(1.18‑2.78)

15min 0.589
(0.468‑0.733)

0.700
(0.555‑0.871)

0.881
(0.696‑1.10)

1.03
(0.810‑1.29)

1.24
(0.937‑1.62)

1.40
(1.03‑1.86)

1.55
(1.11‑2.15)

1.75
(1.18‑2.47)

2.00
(1.30‑2.93)

2.19
(1.39‑3.27)

30min 0.822
(0.653‑1.02)

0.976
(0.775‑1.22)

1.23
(0.971‑1.53)

1.44
(1.13‑1.80)

1.72
(1.31‑2.25)

1.95
(1.44‑2.60)

2.17
(1.55‑2.99)

2.43
(1.65‑3.44)

2.77
(1.80‑4.06)

3.03
(1.92‑4.53)

60min 1.05
(0.838‑1.31)

1.25
(0.994‑1.56)

1.57
(1.25‑1.97)

1.84
(1.45‑2.31)

2.21
(1.68‑2.89)

2.50
(1.85‑3.33)

2.78
(1.99‑3.83)

3.11
(2.11‑4.40)

3.54
(2.30‑5.19)

3.87
(2.45‑5.78)

2hr 1.36
(1.09‑1.69)

1.63
(1.30‑2.02)

2.07
(1.65‑2.57)

2.44
(1.93‑3.04)

2.94
(2.24‑3.83)

3.33
(2.48‑4.42)

3.72
(2.68‑5.12)

4.20
(2.85‑5.90)

4.83
(3.15‑7.03)

5.32
(3.37‑7.88)

3hr 1.57
(1.26‑1.94)

1.89
(1.52‑2.33)

2.41
(1.93‑2.98)

2.84
(2.26‑3.53)

3.44
(2.63‑4.46)

3.89
(2.91‑5.16)

4.35
(3.15‑5.97)

4.94
(3.36‑6.91)

5.71
(3.73‑8.27)

6.30
(4.01‑9.30)

6hr 1.98
(1.60‑2.42)

2.39
(1.93‑2.92)

3.06
(2.46‑3.75)

3.61
(2.89‑4.46)

4.38
(3.38‑5.64)

4.97
(3.74‑6.54)

5.55
(4.05‑7.60)

6.34
(4.33‑8.82)

7.37
(4.83‑10.6)

8.15
(5.20‑12.0)

12hr 2.44
(1.99‑2.96)

2.95
(2.40‑3.58)

3.78
(3.06‑4.61)

4.47
(3.60‑5.48)

5.43
(4.21‑6.95)

6.16
(4.67‑8.06)

6.89
(5.06‑9.38)

7.89
(5.42‑10.9)

9.21
(6.05‑13.2)

10.2
(6.53‑14.9)

24hr 2.84
(2.33‑3.42)

3.47
(2.84‑4.19)

4.50
(3.67‑5.44)

5.35
(4.34‑6.51)

6.53
(5.10‑8.32)

7.43
(5.68‑9.69)

8.34
(6.17‑11.3)

9.63
(6.64‑13.2)

11.4
(7.48‑16.1)

12.6
(8.12‑18.3)

2day 3.16
(2.61‑3.78)

3.93
(3.24‑4.70)

5.18
(4.25‑6.22)

6.22
(5.07‑7.51)

7.65
(6.02‑9.71)

8.75
(6.74‑11.4)

9.85
(7.37‑13.4)

11.6
(7.99‑15.7)

13.8
(9.12‑19.4)

15.5
(9.97‑22.2)

3day 3.41
(2.83‑4.06)

4.25
(3.52‑5.07)

5.63
(4.64‑6.73)

6.76
(5.54‑8.13)

8.33
(6.59‑10.5)

9.54
(7.38‑12.4)

10.7
(8.07‑14.5)

12.6
(8.76‑17.2)

15.1
(10.0‑21.2)

17.0
(11.0‑24.3)

4day 3.66
(3.04‑4.34)

4.54
(3.77‑5.40)

5.99
(4.95‑7.14)

7.19
(5.90‑8.61)

8.84
(7.00‑11.1)

10.1
(7.84‑13.1)

11.4
(8.57‑15.4)

13.4
(9.28‑18.1)

16.0
(10.6‑22.3)

18.0
(11.6‑25.6)

7day 4.37
(3.65‑5.16)

5.32
(4.45‑6.29)

6.88
(5.72‑8.15)

8.17
(6.75‑9.74)

9.95
(7.92‑12.4)

11.3
(8.80‑14.5)

12.7
(9.56‑16.9)

14.7
(10.3‑19.8)

17.4
(11.6‑24.2)

19.5
(12.6‑27.6)

10day 5.06
(4.25‑5.95)

6.06
(5.08‑7.13)

7.68
(6.41‑9.07)

9.03
(7.48‑10.7)

10.9
(8.68‑13.5)

12.3
(9.58‑15.6)

13.7
(10.3‑18.2)

15.8
(11.0‑21.1)

18.5
(12.3‑25.5)

20.5
(13.3‑28.9)

20day 7.14
(6.04‑8.33)

8.24
(6.95‑9.62)

10.0
(8.43‑11.8)

11.5
(9.60‑13.6)

13.6
(10.8‑16.6)

15.1
(11.8‑18.9)

16.7
(12.5‑21.6)

18.6
(13.1‑24.7)

21.2
(14.2‑29.0)

23.1
(15.0‑32.3)

30day 8.86
(7.52‑10.3)

10.0
(8.50‑11.7)

11.9
(10.1‑13.9)

13.5
(11.3‑15.9)

15.7
(12.6‑19.1)

17.4
(13.6‑21.6)

19.1
(14.3‑24.4)

20.9
(14.8‑27.6)

23.3
(15.7‑31.8)

25.2
(16.4‑35.1)

45day 11.0
(9.38‑12.7)

12.3
(10.4‑14.2)

14.3
(12.1‑16.6)

16.0
(13.5‑18.7)

18.3
(14.8‑22.1)

20.1
(15.7‑24.8)

21.9
(16.4‑27.8)

23.7
(16.8‑31.1)

26.0
(17.6‑35.3)

27.8
(18.2‑38.6)

60day 12.8
(10.9‑14.8)

14.1
(12.0‑16.3)

16.3
(13.8‑18.8)

18.0
(15.2‑21.0)

20.5
(16.5‑24.7)

22.4
(17.5‑27.4)

24.3
(18.2‑30.6)

26.0
(18.5‑34.0)

28.3
(19.1‑38.3)

30.0
(19.6‑41.5)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

http://www.commerce.gov/
http://www.noaa.gov/


PROJECT: Pedestrian Bridge over Ash Creek

Brigdeport, CT

PREPARED BY DATE 9/28/16

CHECKED BY DATE 10/3/16

100 Constitution Plaza, 10th Floor

Hartford, Connecticut  06103

HYDROLOGY - "7 VARIABLE USGS REGRESSION EQUATION METHOD"
Pedestrian Bridge over Ash Creek

Urbanization of USGS StreamStats Flows

A = WATERSHED AREA INFORMATION (SQ. MILES)

DRAINAGE AREA: 12.3 SQ. MILES

SL = MAIN CHANNEL SLOPE:

10% POINT IS AT 6030 FT. UPSTREAM FROM BRIDGE
85% POINT IS AT 51280 FT. UPSTREAM FROM BRIDGE

ELEVATION AT 10% POINT 10 FT.
ELEVATION AT 85% POINT 360 FT.

CORRESPONDING LENGTH = 75% OF TOTAL FLOW PATH   = 8.57 MILES

EFFECTIVE SLOPE = DIFFERENCE IN ELEV. DIVIDED BY CORRESPONDING LENGTH
EFFECTIVE SLOPE = 40.8 FT./MILE

MAXIMUM VALUE FOR EFFECTIVE SLOPE = 70.0 FT./MILE

R2 = 2-HOUR 2-YEAR RAINFALL RATE FOR CT (INCHES)

R2 = 1.63 NOAA Atlas 14

ST = DRAINAGE BASIN STORAGE

TOTAL AREA OF STORAGE = 3265842 SQ.FT. USGS Map Areas

% OF TOTAL AREA = 0.95 %

BDF = BASIN DEVELOPMENT FACTOR "Regression Equation
for estimating Flood

CHANNEL CHANNEL STORM CURB AND Flows for the 2-,10-,
MODIFICATIONS LINING SEWERS GUTTER 25-,50-,100-, and 

UPPER THIRD 0 0 1 1 500-Year Recurrence
MIDDLE THIRD 0 0 1 1 Intervals in CT"
LOWER THIRD 0 0 1 1

BDF = 6

IA = IMPERVIOUS AREA (%)

TOTAL AREA OF IMPERVIOUS = 1.7E+08 SQ.FT. USGS Map Areas

IA= 50.2 %

REFERENCES

David Cicia

Aaron Foster

7 Parameter USGS Regression EQ.xlsx Page 1 of 2



PROJECT: Pedestrian Bridge over Ash Creek

Brigdeport, CT

PREPARED BY DATE 9/28/16

CHECKED BY DATE 10/3/16

100 Constitution Plaza, 10th Floor

Hartford, Connecticut  06103

HYDROLOGY - "7 VARIABLE USGS REGRESSION EQUATION METHOD"
Pedestrian Bridge over Ash Creek

Urbanization of USGS StreamStats Flows

David Cicia

Aaron Foster

RQx = REGRESSION EQUATION FLOWS (CFS)
USGS StreamStats Flows

 Q2 = 408 CFS
Q10 = 943 CFS
Q25 = 1290 CFS
Q50 = 1580 CFS

Q100 = 1880 CFS
Q500 = 2340 CFS

7 PARAMETERS NEEDED FOR REGRESSION EQUATION "Regression Equation
for estimating Flood

Drainage Area = 12.3  Sq. Miles Flows for the 2-,10-,
Channel Slope= 40.8  ft/mi. 25-,50-,100-, and 
Rainfall (inches)= 1.6  inches 500-Year Recurrence
Drainage Basin Storage= 1.0  % Intervals in CT"
Assigned BDF = 6
Impervious Area= 50.2  %
RQ2 Storm Flow = 408  CFS
RQ10 Storm Flow = 943  CFS
RQ25 Storm Flow = 1290  CFS
RQ50 Storm Flow = 1580  CFS
RQ100 Storm Flow = 1880  CFS
RQ500 Storm Flow = 2340  CFS

USGS 7 PARAMETER REGRESSION EQUATION FLOWS

UQ 2 = 1100  CFS
UQ 10 = 2060  CFS
UQ 25 = 2580  CFS
UQ 50 = 3060  CFS
UQ 100 = 3630  CFS
UQ 500 = 4300  CFS

7 Parameter USGS Regression EQ.xlsx Page 2 of 2
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APPENDIX B – CROSS-SECTION LOCATIONS & CROSS-SECTIONS 
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Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide

   RS = 950  

Station (ft)

E
le

v
a
ti
o
n
 (

ft
)

Legend

WS 100-Year - Prop FEMA 10

WS 100-Year - Ex FEMA 10

Ground

Bank Sta

.016 .
0
3
5

.03 .
0
3
5

.016

 

-600 -500 -400 -300 -200 -100 0 100 200
-4

-2

0

2

4

6

8

10

12

14

Ash Creek       Plan:     1) Prop FEMA 10    10/25/2020     2) Ex FEMA 10    11/27/2020 

Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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Ash Creek       Plan:     1) Prop FEMA 10    10/25/2020     2) Ex FEMA 10    11/27/2020 

Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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APPENDIX C – WATER SURFACE PROFILE ANALYSIS 
 

• HEC-RAS 100-Year Water Surface Profile 

• HEC-RAS Profile Output Table for All Storm Events 
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Geom: Proposed Conditions    Flow: USGS SStats with FEMA 10-Yr Tide
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HEC-RAS  Plan: Ex FEMA 10   River: Ash Creek   Reach: Reach

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach 1260    2-Year 1100.00 -2.02 7.92 7.94 0.000029 1.07 1164.59 370.75 0.07

Reach 1260    10-Year 2060.00 -2.02 7.98 8.04 0.000099 1.97 1186.21 376.21 0.12

Reach 1260    25-Year 2580.00 -2.02 8.03 8.11 0.000151 2.44 1204.04 380.66 0.15

Reach 1260    50-Year 3060.00 -2.02 8.08 8.20 0.000204 2.86 1224.56 386.97 0.18

Reach 1260    100-Year 3630.00 -2.02 8.16 8.31 0.000273 3.32 1254.42 397.24 0.20

Reach 1260    500-Year 4300.00 -2.02 8.27 8.47 0.000356 3.83 1298.79 412.04 0.23

Reach 1090    2-Year 1100.00 -3.42 7.92 7.93 0.000029 1.13 1035.67 179.75 0.07

Reach 1090    10-Year 2060.00 -3.42 7.95 8.02 0.000100 2.10 1042.71 180.13 0.12

Reach 1090    25-Year 2580.00 -3.42 7.99 8.08 0.000155 2.62 1048.37 180.43 0.15

Reach 1090    50-Year 3060.00 -3.42 8.02 8.16 0.000214 3.08 1054.72 181.03 0.18

Reach 1090    100-Year 3630.00 -3.42 8.07 8.26 0.000294 3.63 1063.80 182.11 0.21

Reach 1090    500-Year 4300.00 -3.42 8.14 8.40 0.000399 4.25 1076.61 183.63 0.25

Reach 950     2-Year 1100.00 -3.60 7.91 7.93 0.000026 1.08 1086.83 193.87 0.06

Reach 950     10-Year 2060.00 -3.60 7.95 8.00 0.000091 2.02 1093.16 193.88 0.12

Reach 950     25-Year 2580.00 -3.60 7.97 8.06 0.000140 2.51 1098.27 193.89 0.15

Reach 950     50-Year 3060.00 -3.60 8.00 8.13 0.000194 2.96 1104.03 193.89 0.17

Reach 950     100-Year 3630.00 -3.60 8.04 8.22 0.000266 3.48 1112.29 193.91 0.20

Reach 950     500-Year 4300.00 -3.60 8.10 8.34 0.000362 4.08 1124.00 193.92 0.24

Reach 740     2-Year 1100.00 -2.37 7.91 7.92 0.000017 0.78 1569.73 350.64 0.05

Reach 740     10-Year 2060.00 -2.37 7.95 7.98 0.000059 1.45 1582.24 352.66 0.09

Reach 740     25-Year 2580.00 -2.37 7.98 8.02 0.000092 1.81 1592.42 354.30 0.12

Reach 740     50-Year 3060.00 -2.37 8.01 8.07 0.000126 2.13 1604.07 357.06 0.14

Reach 740     100-Year 3630.00 -2.37 8.06 8.15 0.000173 2.51 1620.93 361.73 0.16

Reach 740     500-Year 4300.00 -2.37 8.12 8.24 0.000234 2.93 1645.35 366.98 0.19

Reach 660     2-Year 1100.00 -2.43 7.91 0.36 7.92 0.000022 0.96 1407.49 397.32 0.06

Reach 660     10-Year 2060.00 -2.43 7.93 1.39 7.97 0.000076 1.79 1416.08 398.87 0.11

Reach 660     25-Year 2580.00 -2.43 7.95 1.83 8.01 0.000118 2.23 1423.13 400.14 0.13

Reach 660     50-Year 3060.00 -2.43 7.97 2.22 8.06 0.000164 2.64 1431.44 401.62 0.16

Reach 660     100-Year 3630.00 -2.43 8.00 2.63 8.13 0.000226 3.10 1443.72 403.81 0.19

Reach 660     500-Year 4300.00 -2.43 8.04 3.07 8.22 0.000308 3.64 1462.00 407.81 0.22

Reach 568     2-Year 1100.00 -2.39 7.90 7.92 0.000036 1.22 1000.56 174.90 0.07

Reach 568     10-Year 2060.00 -2.39 7.88 7.96 0.000126 2.29 998.57 174.73 0.14

Reach 568     25-Year 2580.00 -2.39 7.87 7.99 0.000199 2.87 996.92 174.59 0.17

Reach 568     50-Year 3060.00 -2.39 7.86 8.03 0.000282 3.41 995.06 174.42 0.21

Reach 568     100-Year 3630.00 -2.39 7.85 8.09 0.000399 4.06 992.36 174.19 0.25

Reach 568     500-Year 4300.00 -2.39 7.83 8.16 0.000566 4.82 988.41 173.84 0.29

Reach 522     2-Year 1100.00 -1.92 7.90 7.91 0.000023 0.91 1401.35 237.21 0.06

Reach 522     10-Year 2060.00 -1.92 7.90 7.94 0.000080 1.70 1401.99 237.23 0.11

Reach 522     25-Year 2580.00 -1.92 7.91 7.97 0.000126 2.13 1402.51 237.25 0.14

Reach 522     50-Year 3060.00 -1.92 7.91 8.00 0.000177 2.53 1403.10 237.27 0.16

Reach 522     100-Year 3630.00 -1.92 7.91 8.04 0.000248 3.00 1403.94 237.29 0.19

Reach 522     500-Year 4300.00 -1.92 7.92 8.09 0.000348 3.55 1405.07 237.33 0.23

Reach 340     2-Year 1100.00 -2.86 7.90 7.91 0.000017 0.79 1479.77 238.65 0.05

Reach 340     10-Year 2060.00 -2.86 7.90 7.93 0.000059 1.48 1479.54 238.62 0.09

Reach 340     25-Year 2580.00 -2.86 7.90 7.95 0.000092 1.85 1479.37 238.60 0.12

Reach 340     50-Year 3060.00 -2.86 7.90 7.97 0.000129 2.19 1479.18 238.58 0.14

Reach 340     100-Year 3630.00 -2.86 7.90 8.00 0.000182 2.60 1478.89 238.55 0.17

Reach 340     500-Year 4300.00 -2.86 7.89 8.04 0.000256 3.08 1478.45 238.50 0.20

Reach 295     2-Year 1100.00 -2.86 7.90 7.91 0.000014 0.73 1581.92 251.30 0.05

Reach 295     10-Year 2060.00 -2.86 7.90 7.93 0.000051 1.38 1581.80 251.28 0.09

Reach 295     25-Year 2580.00 -2.86 7.90 7.94 0.000079 1.72 1581.72 251.27 0.11

Reach 295     50-Year 3060.00 -2.86 7.90 7.96 0.000112 2.04 1581.63 251.27 0.13

Reach 295     100-Year 3630.00 -2.86 7.90 7.99 0.000157 2.43 1581.49 251.25 0.15

Reach 295     500-Year 4300.00 -2.86 7.90 8.02 0.000221 2.87 1581.27 251.23 0.18

Reach 100     2-Year 1100.00 -2.49 7.90 7.90 0.000010 0.60 1940.51 294.79 0.04

Reach 100     10-Year 2060.00 -2.49 7.90 7.92 0.000034 1.13 1940.09 294.78 0.07

Reach 100     25-Year 2580.00 -2.49 7.90 7.93 0.000053 1.42 1939.75 294.77 0.09

Reach 100     50-Year 3060.00 -2.49 7.90 7.94 0.000075 1.68 1939.36 294.76 0.11

Reach 100     100-Year 3630.00 -2.49 7.89 7.95 0.000106 1.99 1938.83 294.74 0.13

Reach 100     500-Year 4300.00 -2.49 7.89 7.97 0.000148 2.36 1938.03 294.72 0.15

Reach 0       2-Year 1100.00 -2.26 7.90 0.13 7.90 0.000006 0.48 2421.24 383.64 0.03

Reach 0       10-Year 2060.00 -2.26 7.90 1.08 7.91 0.000023 0.89 2421.24 383.64 0.06

Reach 0       25-Year 2580.00 -2.26 7.90 1.45 7.92 0.000036 1.12 2421.24 383.64 0.07

Reach 0       50-Year 3060.00 -2.26 7.90 1.70 7.93 0.000050 1.33 2421.24 383.64 0.09

Reach 0       100-Year 3630.00 -2.26 7.90 1.96 7.94 0.000071 1.57 2421.24 383.64 0.10

Reach 0       500-Year 4300.00 -2.26 7.90 2.23 7.95 0.000099 1.86 2421.24 383.64 0.12



  

HEC-RAS  Plan: Prop FEMA 10   River: Ash Creek   Reach: Reach

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach 1260    2-Year 1100.00 -2.02 7.92 7.94 0.000029 1.07 1164.64 370.77 0.07

Reach 1260    10-Year 2060.00 -2.02 7.98 8.04 0.000099 1.97 1186.39 376.26 0.12

Reach 1260    25-Year 2580.00 -2.02 8.03 8.11 0.000150 2.44 1204.43 380.75 0.15

Reach 1260    50-Year 3060.00 -2.02 8.08 8.20 0.000204 2.86 1225.03 387.13 0.18

Reach 1260    100-Year 3630.00 -2.02 8.16 8.31 0.000273 3.32 1255.13 397.49 0.20

Reach 1260    500-Year 4300.00 -2.02 8.27 8.47 0.000355 3.82 1299.89 412.40 0.23

Reach 1090    2-Year 1100.00 -3.42 7.92 7.93 0.000029 1.13 1035.69 179.75 0.07

Reach 1090    10-Year 2060.00 -3.42 7.96 8.02 0.000100 2.10 1042.79 180.14 0.12

Reach 1090    25-Year 2580.00 -3.42 7.99 8.09 0.000155 2.62 1048.56 180.44 0.15

Reach 1090    50-Year 3060.00 -3.42 8.02 8.16 0.000214 3.08 1054.94 181.05 0.18

Reach 1090    100-Year 3630.00 -3.42 8.07 8.26 0.000294 3.63 1064.12 182.15 0.21

Reach 1090    500-Year 4300.00 -3.42 8.14 8.40 0.000398 4.25 1077.10 183.69 0.25

Reach 950     2-Year 1100.00 -3.60 7.91 7.93 0.000026 1.08 1086.86 193.87 0.06

Reach 950     10-Year 2060.00 -3.60 7.95 8.00 0.000091 2.02 1093.25 193.88 0.12

Reach 950     25-Year 2580.00 -3.60 7.97 8.06 0.000140 2.51 1098.47 193.89 0.15

Reach 950     50-Year 3060.00 -3.60 8.00 8.13 0.000194 2.96 1104.26 193.89 0.17

Reach 950     100-Year 3630.00 -3.60 8.05 8.22 0.000266 3.48 1112.64 193.91 0.20

Reach 950     500-Year 4300.00 -3.60 8.11 8.34 0.000361 4.07 1124.54 193.93 0.24

Reach 740     2-Year 1100.00 -2.37 7.91 7.92 0.000017 0.78 1569.78 350.65 0.05

Reach 740     10-Year 2060.00 -2.37 7.95 7.98 0.000059 1.45 1582.41 352.69 0.09

Reach 740     25-Year 2580.00 -2.37 7.98 8.03 0.000092 1.81 1592.79 354.36 0.12

Reach 740     50-Year 3060.00 -2.37 8.01 8.08 0.000126 2.13 1604.51 357.18 0.14

Reach 740     100-Year 3630.00 -2.37 8.06 8.15 0.000173 2.51 1621.59 361.91 0.16

Reach 740     500-Year 4300.00 -2.37 8.13 8.25 0.000234 2.93 1646.38 367.00 0.19

Reach 660     2-Year 1100.00 -2.43 7.91 0.36 7.92 0.000022 0.96 1407.54 397.33 0.06

Reach 660     10-Year 2060.00 -2.43 7.93 1.39 7.97 0.000076 1.79 1416.27 398.91 0.11

Reach 660     25-Year 2580.00 -2.43 7.95 1.83 8.01 0.000118 2.23 1423.56 400.21 0.13

Reach 660     50-Year 3060.00 -2.43 7.97 2.22 8.06 0.000164 2.63 1431.95 401.71 0.16

Reach 660     100-Year 3630.00 -2.43 8.00 2.63 8.13 0.000226 3.10 1444.50 403.96 0.19

Reach 660     500-Year 4300.00 -2.43 8.05 3.07 8.22 0.000308 3.63 1463.21 408.08 0.22

Reach 568     2-Year 1100.00 -2.39 7.90 0.45 7.92 0.000036 1.22 1000.58 174.91 0.07

Reach 568     10-Year 2060.00 -2.39 7.88 1.59 7.96 0.000126 2.29 998.65 174.74 0.14

Reach 568     25-Year 2580.00 -2.39 7.88 2.11 7.99 0.000199 2.87 997.11 174.60 0.17

Reach 568     50-Year 3060.00 -2.39 7.87 2.53 8.03 0.000281 3.41 995.28 174.44 0.21

Reach 568     100-Year 3630.00 -2.39 7.85 2.98 8.09 0.000399 4.05 992.70 174.22 0.25

Reach 568     500-Year 4300.00 -2.39 7.83 3.42 8.16 0.000565 4.82 988.95 173.89 0.29

Reach 552     Bridge

Reach 522     2-Year 1100.00 -1.92 7.90 7.91 0.000023 0.91 1401.35 237.21 0.06

Reach 522     10-Year 2060.00 -1.92 7.90 7.94 0.000080 1.70 1401.99 237.23 0.11

Reach 522     25-Year 2580.00 -1.92 7.91 7.97 0.000126 2.13 1402.51 237.25 0.14

Reach 522     50-Year 3060.00 -1.92 7.91 8.00 0.000177 2.53 1403.10 237.27 0.16

Reach 522     100-Year 3630.00 -1.92 7.91 8.04 0.000248 3.00 1403.94 237.29 0.19

Reach 522     500-Year 4300.00 -1.92 7.92 8.09 0.000348 3.55 1405.07 237.33 0.23

Reach 340     2-Year 1100.00 -2.86 7.90 7.91 0.000017 0.79 1479.77 238.65 0.05

Reach 340     10-Year 2060.00 -2.86 7.90 7.93 0.000059 1.48 1479.54 238.62 0.09

Reach 340     25-Year 2580.00 -2.86 7.90 7.95 0.000092 1.85 1479.37 238.60 0.12

Reach 340     50-Year 3060.00 -2.86 7.90 7.97 0.000129 2.19 1479.18 238.58 0.14

Reach 340     100-Year 3630.00 -2.86 7.90 8.00 0.000182 2.60 1478.89 238.55 0.17

Reach 340     500-Year 4300.00 -2.86 7.89 8.04 0.000256 3.08 1478.45 238.50 0.20

Reach 295     2-Year 1100.00 -2.86 7.90 7.91 0.000014 0.73 1581.92 251.30 0.05

Reach 295     10-Year 2060.00 -2.86 7.90 7.93 0.000051 1.38 1581.80 251.28 0.09

Reach 295     25-Year 2580.00 -2.86 7.90 7.94 0.000079 1.72 1581.72 251.27 0.11

Reach 295     50-Year 3060.00 -2.86 7.90 7.96 0.000112 2.04 1581.63 251.27 0.13

Reach 295     100-Year 3630.00 -2.86 7.90 7.99 0.000157 2.43 1581.49 251.25 0.15

Reach 295     500-Year 4300.00 -2.86 7.90 8.02 0.000221 2.87 1581.27 251.23 0.18

Reach 100     2-Year 1100.00 -2.49 7.90 7.90 0.000010 0.60 1940.51 294.79 0.04

Reach 100     10-Year 2060.00 -2.49 7.90 7.92 0.000034 1.13 1940.09 294.78 0.07

Reach 100     25-Year 2580.00 -2.49 7.90 7.93 0.000053 1.42 1939.75 294.77 0.09

Reach 100     50-Year 3060.00 -2.49 7.90 7.94 0.000075 1.68 1939.36 294.76 0.11

Reach 100     100-Year 3630.00 -2.49 7.89 7.95 0.000106 1.99 1938.83 294.74 0.13

Reach 100     500-Year 4300.00 -2.49 7.89 7.97 0.000148 2.36 1938.03 294.72 0.15

Reach 0       2-Year 1100.00 -2.26 7.90 0.13 7.90 0.000006 0.48 2421.24 383.64 0.03

Reach 0       10-Year 2060.00 -2.26 7.90 1.17 7.91 0.000023 0.89 2421.24 383.64 0.06

Reach 0       25-Year 2580.00 -2.26 7.90 1.47 7.92 0.000036 1.12 2421.24 383.64 0.07

Reach 0       50-Year 3060.00 -2.26 7.90 1.70 7.93 0.000050 1.33 2421.24 383.64 0.09



HEC-RAS  Plan: Prop FEMA 10   River: Ash Creek   Reach: Reach (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach 0       100-Year 3630.00 -2.26 7.90 1.96 7.94 0.000071 1.57 2421.24 383.64 0.10

Reach 0       500-Year 4300.00 -2.26 7.90 2.23 7.95 0.000099 1.86 2421.24 383.64 0.12
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APPENDIX D – INUNDATION MAPS 



NOTE:  ALL STORM EVENTS USE THE 10-YEAR FEMA FLOOD
ELEVATION AS THE DOWNSTREAM BOUNDARY. THE
CALCULATED PROPOSED WATER SURFACE ELEVATIONS
ARE WITHIN  ONE TENTH OF THE EXISTING  WATER
SURFACE ELEVATIONS THROUGHOUT THE PROJECT AREA.
DUE TO THE NEGLIGIBLE DIFFERENCE IN ELEVATION, THE
PLANS PORTRAY NO CHANGE.

NO CHANGE TO
 2-YR WSEL

NO CHANGE TO
 2-YR WSEL

PROPOSED
BRIDGE

LOCATION



NOTE:  ALL STORM EVENTS USE THE 10-YEAR FEMA FLOOD
ELEVATION AS THE DOWNSTREAM BOUNDARY. THE
CALCULATED PROPOSED WATER SURFACE ELEVATIONS
ARE WITHIN  ONE TENTH OF THE EXISTING  WATER
SURFACE ELEVATIONS THROUGHOUT THE PROJECT AREA.
DUE TO THE NEGLIGIBLE DIFFERENCE IN ELEVATION, THE
PLANS PORTRAY NO CHANGE.

NO CHANGE TO
 10-YR WSEL

NO CHANGE TO
 10-YR WSEL

PROPOSED
BRIDGE

LOCATION



NOTE:  ALL STORM EVENTS USE THE 10-YEAR FEMA FLOOD
ELEVATION AS THE DOWNSTREAM BOUNDARY. THE
CALCULATED PROPOSED WATER SURFACE ELEVATIONS
ARE WITHIN  ONE TENTH OF THE EXISTING  WATER
SURFACE ELEVATIONS THROUGHOUT THE PROJECT AREA.
DUE TO THE NEGLIGIBLE DIFFERENCE IN ELEVATION, THE
PLANS PORTRAY NO CHANGE.

NO CHANGE TO
 25-YR WSEL

NO CHANGE TO
 25-YR WSEL

PROPOSED
BRIDGE

LOCATION



NOTE:  ALL STORM EVENTS USE THE 10-YEAR FEMA FLOOD
ELEVATION AS THE DOWNSTREAM BOUNDARY. THE
CALCULATED PROPOSED WATER SURFACE ELEVATIONS
ARE WITHIN  ONE TENTH OF THE EXISTING  WATER
SURFACE ELEVATIONS THROUGHOUT THE PROJECT AREA.
DUE TO THE NEGLIGIBLE DIFFERENCE IN ELEVATION, THE
PLANS PORTRAY NO CHANGE.

NO CHANGE TO
 50-YR WSEL

NO CHANGE TO
 50-YR WSEL

PROPOSED
BRIDGE

LOCATION



NOTE:  ALL STORM EVENTS USE THE 10-YEAR FEMA FLOOD
ELEVATION AS THE DOWNSTREAM BOUNDARY. THE
CALCULATED PROPOSED WATER SURFACE ELEVATIONS
ARE WITHIN  ONE TENTH OF THE EXISTING  WATER
SURFACE ELEVATIONS THROUGHOUT THE PROJECT AREA.
DUE TO THE NEGLIGIBLE DIFFERENCE IN ELEVATION, THE
PLANS PORTRAY NO CHANGE.

NO CHANGE TO
 100-YR WSEL

NO CHANGE TO
 100-YR WSEL

PROPOSED
BRIDGE

LOCATION


