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HYDRAULIC MEMO  

 
The purpose of this memo is to summarize the hydrologic/hydraulic findings and provide 
recommendations for the project bridge located on West Mountain Road over Kitchen Brook in the 
Town of Cheshire, Massachusetts. The purpose of this report is to provide a hydraulic analysis for 
evaluating stream flow conveyance for the existing and proposed conditions including the analysis of 
temporary water control structures. The existing and proposed hydraulic models are developed using 
2-dimensional (2D) hydraulic modeling utilizing surveyed terrain for the 2D mesh flow area 
supplemented with terrain data cut from LIDAR. 
 
The purpose of the project is to strengthen the existing corrugated steel arch culvert with a 12-inch thick 
reinforced concrete arch that spans the entire length of the existing culvert. Additionally, it will feature 
new concrete headwalls, return walls, and mechanically stabilized earth (MSE) wingwalls. The existing 
adjacent banks will be stabilized with riprap, and loam and seed will be added to the banks outside of 
the ordinary high-water mark. Funding for this work will be done under the MassDOT Small Bridge 
Program. 

1. Site Description 

A site visit was conducted to assess the existing stream channel conditions. See Appendix A for site 
photos and descriptions. Bridge No. C-10-024 spans over the Kitchen Brook which flows North to South. 
The existing culvert consists of a single barrel corrugated steel arch with an open bottom on concrete 
footings. The stream bed is primarily gravel dominated with areas of cobble. The stream channel crosses 
the bridge with approximately a 90-degree angle. The bridge clear opening width is approximately 15’-
8”±, the out-to-out width is 18’-7”± and the total length of the culvert is 42’-7”±. 
 
The structure was last inspected in January 2023 and is classified as being in satisfactory to fair 
condition with minor corrosion of the steel arch and cracks in the footing. The headwalls have been 
classified as poor due to severe settlement of the stones, up to 24-inch displacement, of the Eastern half 
of the Southern headwall. The top stones have collapsed into the channel, contributing to erosion to the 
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southeast embankment. At the culvert outlet, there is a plunge pool measuring 6 feet long and up to 4 
feet deep. Additionally, an 8-inch diameter tree lies across the channel north of the culvert, with several 
fallen trees, up to 6 inches in diameter, along the west embankment. The existing culvert and footings 
will remain in place with some repairs, and the two debris obstructions located upstream and 
downstream of the culvert will be removed.  A critical watermain runs along the bottom of the existing 
structure's channel and is to remain in place. 
 
Dawood performed a survey of the project site during February, 2023. The survey limits extend 
approximately 300 feet downstream and approximately 300 feet upstream. See the survey plan sheet in 
Appendix B. 
 

2. Hydrologic Data 

1982 Federal Emergency Management Agency (FEMA) Flood Map shows that the subject culvert 
crossing is located within Flood Zone A, a special flood hazard area which is defined as a 1% chance of 
flooding annually (100-year return period). Since a Flood Insurance Study (FIS) has not been performed, 
no detailed hydraulic analysis data exists for this location. Only an approximate definition of the limits 
of the 100-year flood inundation exists. See Appendix D for FEMA flood map. 
 
A drainage basin analysis was performed using the USGS StreamStats web application program. The 
program computed a drainage area of 3.37 square miles. This drainage basin has the following estimated 
storm events using the peak flow regression equations: 

Table 1: Estimated Peak Flow from USGS method (See Appendix C) 

Drainage Area (mi²) Peak Flow by Rainfall Return Period (cfs) 

3.37 
2-yr 10-yr 25-yr 50-yr 100-yr 

253 612 871 1100 1350 

 
A hydrologic analysis was conducted using the NRCS computer program WinTR. This model requires 
data similar to the Rational Method (drainage area, runoff factor, time of concentration, and rainfall) but 
also considers land use and time distribution of rainfall. The land cover consists of agricultural, 
undeveloped forested areas, and residential land use. The stream is slightly sinuous and is moderately 
steep at the bridge site. The results of this analysis are shown in Table 2.   

Table 2: Estimated Peak Flow from NRCS method 

Drainage Area (mi²) Peak Flow by Rainfall Return Period (cfs) 

3.37 
2-yr 10-yr 25-yr 50-yr 100-yr 

402 1019 1350 1745 2001 

 
The estimated peak flow for hydraulic analysis is selected utilizing the results from the USGS  
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(StreamStats) method. Per MassHighway Project Development Chapter 8, NRCS method is 
recommended to be used in cases with a drainage area less than 2000 acres (3.125 mi²), the project site 
has a drainage area of 3.37mi² according to USGS Streamstats and is not within the recommended range 
for the NRCS method. Therefore, it is recommended to use the USGS data. 

3. Hydraulic Data 

A hydraulic analysis was conducted for the existing and proposed conditions using GeoHECRAS 2D 
water surface program.The hydraulic models utilize survey data with supplemental information from 
LIDAR for developing surface geometry. Geometry included in the 2D models are the 2D flow area mesh, 
the stream centerlines for the culverts modeled as a profile line, automated cross sections immediately 
upstream and downstream of the culvert, and the culverts modeled as an SA/2D Connection.  
 
The proposed model is identical to the existing model, except that the existing terrain accounts for the 
existing debris blockages upstream and downstream of the current structure, while the proposed 
terrain reflects the removal of these obstructions. These debris blockages were integrated into the 
existing terrain using the stamp geometry tool in GeoHECRAS, which allows for adjustments to the 
elevation within specified plan areas. For this project, two blockages, each measuring 1 foot in width, 
extending the full length of the bridge opening, and standing 1 foot high, were added at the culvert’s inlet 
and outlet by raising the elevation in these areas by 1 foot. In the proposed model, these blockages were 
removed by modifying the terrain and interpolating the elevation in these areas rather than raising it. 
 
 The following return periods are being analyzed within this model: 2, 10, 25, 50, and 100 years.  
 
The GeoHECRAS 2D model uses the following parameters and assumptions: 

1. 2D Flow Area – Derived from approximate limits of floodplain using a uniform mesh with 
30 feet cell spacing due to the medium sized project area 

2. Cross Sections – Automated within GeoHECRAS 2D at edges of roadway and at 10 feet 
upstream and downstream of bridge. 0.30/0.50 contraction/expansion coefficient is 
used for computing losses between sections. 

3. Manning Roughness Coefficients – The channel bed consists of boulders which locally 
obstruct flow, increasing the overall roughness of the channel. A manning’s n value of 
0.045 was selected for the main channel. The overbank areas are forested and a 
manning’s n of 0.10 was selected. 

4. Steady Flow Analysis - A mixed flow regime is used. 
5. Boundary Conditions – Drawn perpendicular to flow. The upstream boundary condition 

is set as a peak flow hydrograph and a slope of 0.31%. The downstream boundary 
condition is set as a normal slope of 6.5%.  

6. Bridge Modeling Method – The weir flow method is used for flow through the culvert. 
7. Breaklines – Enforced at the centerlines of streams for culvert and at stream banks. 8-

foot cell spacing was used at breaklines. 
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The water surface elevations were taken approximately 10 feet upstream and downstream of the 
culvert’s inlet and outlet respectively. See water surface profiles of both existing and proposed models 
in Appendix E. 

Table 2: Hydraulic Output Summary Table 

Alternative 
Return Period 

Total 
Discharge 

US water 
elevation1 

DS water 
elevation2 

(years) (ft3/sec) (ft,NAVD) (ft,NAVD) 

Existing Model 

2 253 1117.16 1112.97 

10 612 1118.87 1114.55 

25 871 1119.59 1115.25 

50 1100 1120.06 1115.68 

100 1350 1120.42 1115.99 

Proposed Model 

2 253 1116.42 1112.89 

10 612 1118.26 1114.47 

25 871 1119.17 1115.25 

50 1100 1119.7 1115.71 

100 1350 1119.97 1115.93 
Note:  

1. The elevations are taken from River Station 470, located approximately 10 feet upstream of the proposed bridge. 

2. The elevations are taken from River Station 540, located approximately 20 feet downstream of the proposed 
bridge. 

4. Recommendations 

It appears the current bridge hydraulic opening is adequate to convey the 10-year design discharge. The 
proposed low chord will be the same as the existing low chord. The stream channel at the bridge appears 
to be stable with no signs of scour thus no countermeasures are recommended at this time. 
 
Temporary water control for installing the wingwalls is required for the scope of this project. 
 
Debris blockages located at culvert inlet and outlet are to be cleared for better passage of water.  
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Photograph 1 

East Approach 

 

 

 
Photograph 2 

West Approach 
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Photograph 3 

Upstream Channel (From South) 

 

 

 

 
Photograph 4 

Downstream Channel (From North) 
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Photograph 5 

Upstream at Bridge (South Elevation) 

 

 

 
Photograph 6 

Downstream at Bridge (Looking South) 
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Photograph 7 

Northeast Embankment (from Stream) 

 

 

 
Photograph 8 

Southeast Embankment 
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Photograph 9 

Northwest Embankment 

 

 

 

 
Photograph 10 

Overhead Wires (North Side of West Mountain Road) 
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StreamStats Report

 Collapse All

  Basin Characteristics

Parameter
Code Parameter Description Value Unit

ACRSDFT Area underlain by stratified drift 0 square miles

BSLDEM10M Mean basin slope computed from 10 m DEM 24.682 percent

BSLDEM250 Mean basin slope computed from 1:250K DEM 19.264 percent

CAT1ROADS Length of interstates lmtd access highways and ramps for lmtd
access highways, includes cloverleaf interchanges (USGS Ntl
Transp Dataset)

0 miles

CAT2ROADS Length of sec hwy or maj connecting roads; main arteries &
hwys not lmtd access, usually in the US Hwy or State Hwy
systems (USGS Ntl Transp Dataset)

0 miles

CAT3ROADS Length of local connecting roads; roads that collect traffic from
local roads & connect towns, subdivisions & neighborhoods
(USGS Nat Transp Dataset)

0 miles

CAT4ROADS Length of local roads; generally paved street, road, or byway that
usually have single lane of traffic in each direction (USGS Ntnl
Transp Dataset)

4.61 miles

CENTROIDX Basin centroid horizontal (x) location in state plane coordinates 61763.9 meters

Region ID: MA
Workspace ID: MA20230321135127606000
Clicked Point (Latitude, Longitude): 42.56467, -73.17360
Time: 2023-03-21 09:51:47 -0400




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Parameter
Code Parameter Description Value Unit

CENTROIDY Basin centroid vertical (y) location in state plane units 927718.3 meters

CROSCOUNT1 Number of intersections between streams and roads, where the
roads are interstate, limited access highway, or ramp
(CAT1ROADS)

0 dimensionless

CROSCOUNT2 Number of intersections between streams and roads, where the
roads are secondary highway or major connecting road
(CAT2ROADS)

0 dimensionless

CROSCOUNT3 Number of intersections between streams and roads, where
roads are local conecting roads (CAT3ROADS)

0 dimensionless

CROSCOUNT4 Number of intersections between streams and roads, where
roads are local roads (CAT4ROADS)

6 dimensionless

CRSDFT Percentage of area of coarse-grained stratified drift 0 percent

CSL10_85 Change in elevation divided by length between points 10 and 85
percent of distance along main channel to basin divide - main
channel method not known

344 feet per mi

DRFTPERSTR Area of stratified drift per unit of stream length 0 square mile per
mile

DRNAREA Area that drains to a point on a stream 3.37 square miles

ELEV Mean Basin Elevation 1950 feet

FOREST Percentage of area covered by forest 93.76 percent

LAKEAREA Percentage of Lakes and Ponds 0.09 percent

LC06STOR Percentage of water bodies and wetlands determined from the
NLCD 2006

0 percent

LC11DEV Percentage of developed (urban) land from NLCD 2011 classes
21-24

0.67 percent

LC11IMP Average percentage of impervious area determined from NLCD
2011 impervious dataset

0.0771 percent

LFPLENGTH Length of longest flow path 4.13 miles

MAREGION Region of Massachusetts 0 for Eastern 1 for Western 1 dimensionless

MAXTEMPC Mean annual maximum air temperature over basin area, in
degrees Centigrade

11.6 degrees C

OUTLETX Basin outlet horizontal (x) location in state plane coordinates 62585 feet

OUTLETY Basin outlet vertical (y) location in state plane coordinates 925135 feet

PCTSNDGRV Percentage of land surface underlain by sand and gravel
deposits

0 percent

PRECPRIS00 Basin average mean annual precipitation for 1971 to 2000 from
PRISM

52.1 inches

STRMTOT total length of all mapped streams (1:24,000-scale) in the basin 6.26 miles

WETLAND Percentage of Wetlands 1.57 percent
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  Peak-Flow Statistics

Peak-Flow Statistics Parameters   [Peak Statewide 2016 5156]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 3.37 square miles 0.16 512

ELEV Mean Basin Elevation 1950 feet 80.6 1948

LC06STOR Percent Storage from NLCD2006 0 percent 0 32.3

Peak-Flow Statistics Disclaimers   [Peak Statewide 2016 5156]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Statewide 2016 5156]

Statistic Value Unit

50-percent AEP flood 253 ft^3/s

20-percent AEP flood 445 ft^3/s

10-percent AEP flood 612 ft^3/s

4-percent AEP flood 871 ft^3/s

2-percent AEP flood 1100 ft^3/s

1-percent AEP flood 1350 ft^3/s

0.5-percent AEP flood 1630 ft^3/s

0.2-percent AEP flood 2060 ft^3/s

Peak-Flow Statistics Citations

Zarriello, P.J.,2017, Magnitude of flood flows at selected annual exceedance probabilities for streams in
Massachusetts: U.S. Geological Survey Scientific Investigations Report 2016–5156, 99 p.
(https://dx.doi.org/10.3133/sir20165156)

  Low-Flow Statistics

Low-Flow Statistics Parameters   [Statewide Low Flow WRIR00 4135]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 3.37 square miles 1.61 149

BSLDEM250 Mean Basin Slope from 250K DEM 19.264 percent 0.32 24.6

DRFTPERSTR Stratified Drift per Stream Length 0 square mile per mile 0 1.29

MAREGION Massachusetts Region 1 dimensionless 0 1





https://dx.doi.org/10.3133/sir20165156
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Low-Flow Statistics Flow Report   [Statewide Low Flow WRIR00 4135]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of Prediction, SE:
Standard Error (other -- see report)

Statistic Value Unit PIl PIu SE ASEp

7 Day 2 Year Low Flow 0.335 ft^3/s 0.0792 1.36 49.5 49.5

7 Day 10 Year Low Flow 0.182 ft^3/s 0.035 0.881 70.8 70.8

Low-Flow Statistics Citations

Ries, K.G., III,2000, Methods for estimating low-flow statistics for Massachusetts streams: U.S. Geological
Survey Water Resources Investigations Report 00-4135, 81 p. (http://pubs.usgs.gov/wri/wri004135/)

  Flow-Duration Statistics

Flow-Duration Statistics Parameters   [Statewide Low Flow WRIR00 4135]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 3.37 square miles 1.61 149

DRFTPERSTR Stratified Drift per Stream Length 0 square mile per mile 0 1.29

MAREGION Massachusetts Region 1 dimensionless 0 1

BSLDEM250 Mean Basin Slope from 250K DEM 19.264 percent 0.32 24.6

Flow-Duration Statistics Flow Report   [Statewide Low Flow WRIR00 4135]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of Prediction, SE:
Standard Error (other -- see report)

Statistic Value Unit PIl PIu SE ASEp

50 Percent Duration 3.3 ft^3/s 1.48 7.33 17.6 17.6

60 Percent Duration 2.06 ft^3/s 0.737 5.72 19.8 19.8

70 Percent Duration 1.29 ft^3/s 0.471 3.5 23.5 23.5

75 Percent Duration 1.01 ft^3/s 0.377 2.67 25.8 25.8

80 Percent Duration 0.916 ft^3/s 0.274 3.02 28.4 28.4

85 Percent Duration 0.746 ft^3/s 0.224 2.44 31.9 31.9

90 Percent Duration 0.59 ft^3/s 0.173 1.97 36.6 36.6

95 Percent Duration 0.4 ft^3/s 0.101 1.53 45.6 45.6

98 Percent Duration 0.255 ft^3/s 0.0566 1.09 60.3 60.3

99 Percent Duration 0.19 ft^3/s 0.0382 0.888 65.1 65.1

Flow-Duration Statistics Citations

Ries, K.G., III,2000, Methods for estimating low-flow statistics for Massachusetts streams: U.S. Geological
Survey Water Resources Investigations Report 00-4135, 81 p. (http://pubs.usgs.gov/wri/wri004135/)



http://pubs.usgs.gov/wri/wri004135/
http://pubs.usgs.gov/wri/wri004135/
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  August Flow-Duration Statistics

August Flow-Duration Statistics Parameters   [Statewide Low Flow WRIR00 4135]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 3.37 square miles 1.61 149

BSLDEM250 Mean Basin Slope from 250K DEM 19.264 percent 0.32 24.6

DRFTPERSTR Stratified Drift per Stream Length 0 square mile per mile 0 1.29

MAREGION Massachusetts Region 1 dimensionless 0 1

August Flow-Duration Statistics Flow Report   [Statewide Low Flow WRIR00 4135]

PIl: Prediction Interval-Lower, PIu: Prediction Interval-Upper, ASEp: Average Standard Error of Prediction, SE:
Standard Error (other -- see report)

Statistic Value Unit PIl PIu SE ASEp

August 50 Percent Duration 0.729 ft^3/s 0.216 2.42 33.2 33.2

August Flow-Duration Statistics Citations

Ries, K.G., III,2000, Methods for estimating low-flow statistics for Massachusetts streams: U.S. Geological
Survey Water Resources Investigations Report 00-4135, 81 p. (http://pubs.usgs.gov/wri/wri004135/)

  Bankfull Statistics

Bankfull Statistics Parameters   [Bankfull Statewide SIR2013 5155]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 3.37 square miles 0.6 329

BSLDEM10M Mean Basin Slope from 10m DEM 24.682 percent 2.2 23.9

Bankfull Statistics Parameters   [Appalachian Highlands D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 3.37 square miles 0.07722 940.1535

Bankfull Statistics Parameters   [New England P Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 3.37 square miles 3.799224 138.999861

Bankfull Statistics Parameters   [USA Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 3.37 square miles 0.07722 59927.7393





http://pubs.usgs.gov/wri/wri004135/
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Bankfull Statistics Disclaimers   [Bankfull Statewide SIR2013 5155]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Bankfull Statistics Flow Report   [Bankfull Statewide SIR2013 5155]

Statistic Value Unit

Bankfull Width 30.2 ft

Bankfull Depth 1.59 ft

Bankfull Area 47.7 ft^2

Bankfull Streamflow 240 ft^3/s

Bankfull Statistics Flow Report   [Appalachian Highlands D Bieger 2015]

Statistic Value Unit

Bieger_D_channel_width 25.2 ft

Bieger_D_channel_depth 1.59 ft

Bieger_D_channel_cross_sectional_area 40.6 ft^2

Bankfull Statistics Disclaimers   [New England P Bieger 2015]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Bankfull Statistics Flow Report   [New England P Bieger 2015]

Statistic Value Unit

Bieger_P_channel_width 35.5 ft

Bieger_P_channel_depth 1.8 ft

Bieger_P_channel_cross_sectional_area 64.3 ft^2

Bankfull Statistics Flow Report   [USA Bieger 2015]

Statistic Value Unit

Bieger_USA_channel_width 19 ft

Bieger_USA_channel_depth 1.56 ft

Bieger_USA_channel_cross_sectional_area 32.9 ft^2

Bankfull Statistics Flow Report   [Area-Averaged]

Statistic Value Unit

Bankfull Width 30.2 ft

Bankfull Depth 1.59 ft

Bankfull Area 47.7 ft^2

Bankfull Streamflow 240 ft^3/s

Bieger_D_channel_width 25.2 ft
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Statistic Value Unit

Bieger_D_channel_depth 1.59 ft

Bieger_D_channel_cross_sectional_area 40.6 ft^2

Bieger_P_channel_width 35.5 ft

Bieger_P_channel_depth 1.8 ft

Bieger_P_channel_cross_sectional_area 64.3 ft^2

Bieger_USA_channel_width 19 ft

Bieger_USA_channel_depth 1.56 ft

Bieger_USA_channel_cross_sectional_area 32.9 ft^2

Bankfull Statistics Citations

Bent, G.C., and Waite, A.M.,2013, Equations for estimating bankfull channel geometry and discharge for
streams in Massachusetts: U.S. Geological Survey Scientific Investigations Report 2013–5155, 62 p.,
(http://pubs.usgs.gov/sir/2013/5155/)
Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015, Development and Evaluation
of Bankfull Hydraulic Geometry Relationships for the Physiographic Regions of the United States,
Publications from USDA-ARS / UNL Faculty, 17p. (https://digitalcommons.unl.edu/usdaarsfacpub/1515?
utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPa

  Probability Statistics

Probability Statistics Parameters   [Perennial Flow Probability]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 3.37 square miles 0.01 1.99

PCTSNDGRV Percent Underlain By Sand And Gravel 0 percent 0 100

FOREST Percent Forest 93.76 percent 0 100

MAREGION Massachusetts Region 1 dimensionless 0 1

Probability Statistics Disclaimers   [Perennial Flow Probability]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Probability Statistics Flow Report   [Perennial Flow Probability]

Statistic Value Unit

Probability Stream Flowing Perennially 0.929 dim

Probability Statistics Citations

Bent, G.C., and Steeves, P.A.,2006, A revised logistic regression equation and an automated procedure for
mapping the probability of a stream flowing perennially in Massachusetts: U.S. Geological Survey Scientific
Investigations Report 2006–5031, 107 p. (http://pubs.usgs.gov/sir/2006/5031/pdfs/SIR_2006-5031rev.pdf)



http://pubs.usgs.gov/sir/2013/5155/
https://digitalcommons.unl.edu/usdaarsfacpub/1515?utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages
http://pubs.usgs.gov/sir/2006/5031/pdfs/SIR_2006-5031rev.pdf
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  Maximum Probable Flood Statistics

Maximum Probable Flood Statistics Parameters   [Crippen Bue Region 1]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 3.37 square miles 0.1 10000

Maximum Probable Flood Statistics Flow Report   [Crippen Bue Region 1]

Statistic Value Unit

Maximum Flood Crippen Bue Regional 8600 ft^3/s

Maximum Probable Flood Statistics Citations

Crippen, J.R. and Bue, Conrad D.1977, Maximum Floodflows in the Conterminous United States, Geological
Survey Water-Supply Paper 1887, 52p. (https://pubs.usgs.gov/wsp/1887/report.pdf)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the

purpose for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and

approved for release by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other
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USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected

to rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or
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any such warranty. Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any
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E. Water Surface Profiles 
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Water Surface Elevation

RIVER Water Surface Elevation Max - EXISTING 10 YR
Mean WSEL 1116.52 ft
Max WSEL 1134.52 ft
Min WSEL 1101.02 ft
RIVER Terrain Profile - Terrain Existing Rev
RIVER Water Surface Elevation Max - EXISTING 100
Mean WSEL 1117.83 ft
Max WSEL 1136.34 ft
Min WSEL 1101.90 ft
RIVER Water Surface Elevation Max - EXISTING 25 YR
Mean WSEL 1117.18 ft
Max WSEL 1135.53 ft
Min WSEL 1101.46 ft
RIVER Water Surface Elevation Max - EXISTING 50 YR
Mean WSEL 1117.57 ft
Max WSEL 1136.09 ft
Min WSEL 1101.77 ft

TOP CHORD ~ 1123.92

US INLET: 479.84 DS INLET: 519.98

US BLOCKAGE

DS BLOCKAGE

Existing

US APPROACH: 469.82

LOW CHORD: 1121.69

- 11/21/2024 C10024 Cheshire
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RIVER Water Surface Elevation Max - PROPOSED 10 YR
Mean WSEL 1116.44 ft
Max WSEL 1134.50 ft
Min WSEL 1101.03 ft
RIVER Terrain Profile - Terrain Prop
RIVER Water Surface Elevation Max
Mean WSEL 1117.77 ft
Max WSEL 1136.21 ft
Min WSEL 1101.91 ft
RIVER Water Surface Elevation Max - PROPOSED 2 YR
Mean WSEL 1114.83 ft
Max WSEL 1132.33 ft
Min WSEL 1100.00 ft
RIVER Water Surface Elevation Max - PROPOSED 25 YR
Mean WSEL 1117.17 ft
Max WSEL 1135.60 ft
Min WSEL 1101.47 ft
RIVER Water Surface Elevation Max - PROPOSED 50 YR
Mean WSEL 1117.58 ft
Max WSEL 1136.17 ft
Min WSEL 1101.78 ft

LOW CHORD: 1121.69

TOP CHORD: 1124.48

US INLET: 479.84 DS INLET: 519.98

 - PROPOSED 100 YR

Proposed

US APPROACH: 469.82

3.78 ft Freeboard
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