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November 8, 2005 
 
 
John Field 
Field Geology Services, Inc. 
PO Box 985 
Farmington, ME 04938 
 
 
Subject: Conceptual Hydraulic Analysis of Connecticut River Upstream of Wyoming Dam 
 
 
Dear Mr. Field: 
 
This report presents methods and results applied by Woodlot Alternatives, Inc. (Woodlot) as part of a 
conceptual hydraulic analysis of changes in water surface elevations upstream of the former Wyoming Dam 
site on the Connecticut River near Guildhall, Vermont.  This work was performed by Woodlot on behalf of 
Field Geology Services, Inc. (FGS).  The results of the hydraulic analysis suggest that following the failure 
of the dam, upstream water surface elevations in the Connecticut River have decreased through the entire 
study reach for the evaluated hydrologic events. 

Hydrologic Analysis 

Project flows were developed for the 2, 5, and 100-year return interval events.  Peak flows associated with 
these events was determined using peak flow data obtained from United States Geological Survey (USGS) 
stream gaging stations located on the Connecticut River upstream and downstream of the Wyoming Dam 
site.  Peak flows for the evaluated return interval events at each gaging station were calculated using the 
USGS PEAKFQ software system.  Peak flows on the Connecticut River at the Wyoming Dam site were 
subsequently determined using calculated peak flows at the upstream and downstream USGS gaging station 
based on linear interpolation of peak flows and drainage areas.  The results of this analysis are presented in 
Table 1. 
 

Table 1: Hydrologic Analysis Results 

Return Interval Peak Flow 
(cubic-feet-per-second) 

USGS 
Station 

Number 
Location 

Drainage Area 
(square miles) 

2-Year 5-Year 100-Year 
01129500 CT River, North Stratford, NH 799 13,940 18,350 30,870 
01131500 CT River Near Dalton, NH 1514 21,890 28,850 47,500 

- Wyoming Dam 1192 18,837 24,811 41,289 
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Hydraulic Analysis 

A hydraulic analysis was performed to evaluated water surface elevations upstream of the Wyoming Dam 
site during the 2, 5, and 100-year return interval events.  The hydraulic analysis was performed using the 
United States Army Corps of Engineers (Corps) HEC-RAS software system. 
 
Geometry data for the hydraulic model was provided to Woodlot by FGS and the New Hampshire 
Department of Environmental Services (NHDES).  Data provided by FGS included channel cross sections at 
ten locations from the dam extending upstream approximately three miles, and reference elevations at the 
Wyoming Dam site.  Data provided by the NHDES included the Phase 1 dam inspection report for the 
Wyoming Dam (I.D. No 182.01) prepared by the Corps in February 1979.  Information obtained in this 
report included approximate dimensions of the dam and spillway capacity calculations.  Different arbitrary 
vertical datum were used by FGS and the USACE.  Vertical data presented in the Corps report was rectified 
to the vertical datum used by FGS based on the assumption that the elevation described as “Elevation of top 
of spillway gate = 44.11” is the same as the “top of dam” elevations at the left and right abutments of 100.00-
feet (ft) in the Corps report.  This correction was checked against reported thalweg elevations and appeared 
to be reasonable.  All analyses performed by Woodlot were subsequently performed using the arbitrary 
vertical datum established by FGS. 
 
The locations of cross sections provided by FGS was checked by plotting the locations overlying the HEC-
RAS model on a planform map of the Connecticut River developed by FGS showing the survey locations 
(FIGURE 1).  This check suggests that the reach lengths provided by FGS are reasonably accurate.  The 
numbered reach locations shown on the model locations are in river miles, with Cross Section No. 10 (“XS 
10”) set at river mile “1”. 

Figure 1: Schematic Layout of Study Reach 
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The width of the channel through the breach in the Wyoming Dam was set at 220-ft based on observations of 
water surface elevations provided by FGS.  To account for the increased channel width immediately 
upstream of the dam site, the first upstream cross section (SX 10) was duplicated at a point 50-ft upstream of 
the dam.  Interpolated cross sections were also set at a maximum interval of 100-ft within the balance of the 
hydraulic model to “smooth” the calculated water surface elevations. 
 
The evaluation of existing (“dam-out”) and past (“dam-in”) water surface elevations in the project reach was 
performed through the application of applicable downstream boundary conditions in the hydraulic model.   
 
For the dam-out (i.e., existing conditions) scenario, the downstream boundary condition was set using a 
normal depth slope of 0.005.  The results of this analysis were checked using daily average flow data 
obtained from the USGS gaging station on the Connecticut River at North Stratford, NH (USGS Station No. 
01129500) for July 26, 2005, and the water surface elevation recorded by FGS at XS 1 on that date.  The 
recorded and calculated water surface elevations were within 0.2-ft, which was deemed expectable by 
Woodlot for this study.  For the dam-in scenario, the downstream boundary condition was set using stage-
discharge data at the Wyoming Dam presented in the Corps study.  
 
All of the hydraulic calculations were performed with the assumption that supercritical flow would not occur 
in all areas of the study reach for the evaluated events.  Calculated hydraulic parameters at the upper end of 
the model reach (XS 1) are presented in TABLE 1. 
 

Table 2: Results of Hydraulic Analysis at XS 1 (Sta. 4.147) 

Event Scenario WSEL (ft) Difference in 
WSEL (ft) 

Channel Velocity 
(fps) Top Width (ft) 

2-Year Dam-In 55.23 2.9 368.29 

2-Year Dam-Out 51.26 
3.97 

3.66 363.73 

5-Year Dam-In 57.6 3.39 371.02 

5-Year Dam-Out 53.82 
3.78 

4.12 366.67 

100-Year Dam-In 63.59 4.4 377.92 

100-Year Dam-Out 59.63 
3.96 

5.15 373.36 

 

Figures 2 through 4 (below) provide a graphical presentation changes in water surface elevations within the 
study reach for the evaluated hydrologic events. 
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Figure 2: Plotted Water Surface Profiles for 2-Year Event 
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Figure 3: Plotted Water Surface Profiles for 5-Year Event 
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WAI File 105168.01  

Figure 4: Plotted Water Surface Profiles for 100-Year Event 
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Discussion of Results 

The results of the hydraulic analysis suggest that following the failure of the dam, upstream water surface 
elevations in the Connecticut River have decreased through the entire study reach for each of the evaluated 
hydrologic events.  It is of note that the calculated extent of the backwater influence from the Wyoming Dam 
extended upstream beyond the upper limit of the study reach.  This condition is apparent in that the 
calculated water surface elevations depicted in Figures 2 – 4 are higher for the “dam-in” scenario. 
 
For all of the six evaluated scenarios (i.e., dam-in and dam-out scenarios with three hydrologic events each) 
the water surface elevations exceeded the maximum elevations of the surveyed cross sections at one or both 
streambanks.  This condition may have affected the results of the hydraulic modeling performed as part of 
this study.  The use of “full width” cross sections would likely have resulted in lower water surface 
elevations for all of the evaluated scenarios.  In general, the use of full-width cross sections (i.e., including 
the entire floodplain) would result in lower calculated water surface elevations for the dam-in scenario and 
larger hydrologic events due to increased conveyance in floodplain areas.  The effect of full-width cross 
sections would likely decrease if peak flows are contained within a given cross-section, particularly if this 
occurred in a more downstream section of the evaluated reach. 
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Please contact our office if you have any questions relating to the information presented in this report, or if 
we can be of further assistance. 
 
 
Sincerely, 
Woodlot Alternatives, Inc. 
 
Michael Chelminski 
 
Michael Chelminski 
Director, Ecological Restoration Division 
 
 



Conceptual Hydraulic Analysis of Connecticut River Upstream of Wyoming Dam  
 

  

Appendix 

Appendix Materials 

• Phase 1 Inspection Report (from NHDES) 

• USGS Peak Flow Data for USGS Station No. 01129500 (CT River, North Stratford, NH) 

• PEAKFQ Output for USGS Station No. 01129500 (CT River, North Stratford, NH) 

• USGS Peak Flow Data for USGS Station No. 01131500 (CT River Near Dalton, NH) 

• PEAKFQ Output for USGS Station No. 01131500 (CT River Near Dalton, NH) 

• Spreadsheet presentation of PEAKFQ Output for USGS Station No. 01129500 (CT River, North 

Stratford, NH) 

• Spreadsheet presentation of PEAKFQ Output for USGS Station No. 01131500 (CT River Near 

Dalton, NH) 

• Spreadsheet of hydrologic interpolation to Wyoming Dam on Connecticut River 

• Spreadsheet of (1) cross section reach stationing, (2) spillway capacity, and (3) spillway rating 

curve.  (2) and (3) from Phase 1 Inspection Report 

• HEC-RAS output 



















Woodlot Alternatives, Inc. PN 105168
HEC-RAS Model Results
Wyoming Dam HEC-RAS on Connecticut River

XSec 
Name Station Event Scenario WSEL (ft)

Difference 
in WSEL 

(ft)

Channel 
Velocity 

(fps)
Top 

Width (ft)
E.G. 

Slope
XS 1 4.147 2-Year Dam-In 55.23 2.9 368.29 0.000145
XS 1 4.147 2-Year Dam-Out 51.26 3.97 3.66 363.73 0.000312
XS 1 4.147 5-Year Dam-In 57.6 3.39 371.02 0.000171
XS 1 4.147 5-Year Dam-Out 53.82 3.78 4.12 366.67 0.000324
XS 1 4.147 100-Year Dam-In 63.59 4.4 377.92 0.000209
XS 1 4.147 100-Year Dam-Out 59.63 3.96 5.15 373.36 0.000350

XS 2 3.197 2-Year Dam-In 54.53 3.08 362.21 0.000157
XS 2 3.197 2-Year Dam-Out 49.66 4.87 4.16 354.14 0.000412
XS 2 3.197 5-Year Dam-In 56.76 3.63 362.21 0.000189
XS 2 3.197 5-Year Dam-Out 52.11 4.65 4.67 362.21 0.000426
XS 2 3.197 100-Year Dam-In 62.52 4.75 362.21 0.000240
XS 2 3.197 100-Year Dam-Out 57.73 4.79 5.77 362.21 0.000454

XS 3 3.069 2-Year Dam-In 54.44 2.9 366.36 0.000143
XS 3 3.069 2-Year Dam-Out 49.4 5.04 3.92 359.52 0.000387
XS 3 3.069 5-Year Dam-In 56.65 3.42 366.36 0.000173
XS 3 3.069 5-Year Dam-Out 51.84 4.81 4.42 366.36 0.000400
XS 3 3.069 100-Year Dam-In 62.37 4.49 366.36 0.000220
XS 3 3.069 100-Year Dam-Out 57.44 4.93 5.49 366.36 0.000425

XS 4 2.901 2-Year Dam-In 54.37 2.43 370.43 0.000069
XS 4 2.901 2-Year Dam-Out 49.23 5.14 3.1 363.05 0.000148
XS 4 2.901 5-Year Dam-In 56.56 2.93 373.58 0.000090
XS 4 2.901 5-Year Dam-Out 51.66 4.9 3.61 366.54 0.000174
XS 4 2.901 100-Year Dam-In 62.26 3.99 381.57 0.000131
XS 4 2.901 100-Year Dam-Out 57.23 5.03 4.75 374.52 0.000229

XS 5 2.296 2-Year Dam-In 53.94 3.27 313.45 0.000167
XS 5 2.296 2-Year Dam-Out 48.17 5.77 4.55 298.1 0.000491
XS 5 2.296 5-Year Dam-In 56 3.91 322.9 0.000211
XS 5 2.296 5-Year Dam-Out 50.43 5.57 5.2 301.91 0.000535
XS 5 2.296 100-Year Dam-In 61.44 5.21 347.91 0.000284
XS 5 2.296 100-Year Dam-Out 55.65 5.79 6.62 321.32 0.000616

XS 6 1.819 2-Year Dam-In 53.61 2.93 362.15 0.000134
XS 6 1.819 2-Year Dam-Out 47.08 6.53 4.35 340.6 0.000480
XS 6 1.819 5-Year Dam-In 55.57 3.5 363.53 0.000171
XS 6 1.819 5-Year Dam-Out 49.24 6.33 4.95 359.1 0.000521
XS 6 1.819 100-Year Dam-In 60.88 4.68 370.6 0.000232
XS 6 1.819 100-Year Dam-Out 54.3 6.58 6.2 362.63 0.000577



XSec 
Name Station Event Scenario WSEL (ft)

Difference 
in WSEL 

(ft)

Channel 
Velocity 

(fps)
Top 

Width (ft)
E.G. 

Slope
XS 7 1.399 2-Year Dam-In 53.42 2.18 461.73 0.000079
XS 7 1.399 2-Year Dam-Out 46.28 7.14 3.41 451.52 0.000347
XS 7 1.399 5-Year Dam-In 55.33 2.62 461.73 0.000102
XS 7 1.399 5-Year Dam-Out 48.4 6.93 3.86 461.73 0.000363
XS 7 1.399 100-Year Dam-In 60.57 3.52 461.73 0.000138
XS 7 1.399 100-Year Dam-Out 53.42 7.15 4.78 461.73 0.000382

XS 8 1.306 2-Year Dam-In 53.37 2.43 295.96 0.000048
XS 8 1.306 2-Year Dam-Out 46.2 7.17 3.11 264.21 0.000104
XS 8 1.306 5-Year Dam-In 55.26 3.02 297.86 0.000069
XS 8 1.306 5-Year Dam-Out 48.28 6.98 3.8 275.86 0.000142
XS 8 1.306 100-Year Dam-In 60.41 4.34 298.45 0.000121
XS 8 1.306 100-Year Dam-Out 53.18 7.23 5.36 295.77 0.000235

XS 9 1.138 2-Year Dam-In 53.32 2.26 456.6 0.000088
XS 9 1.138 2-Year Dam-Out 45.98 7.34 3.64 449.43 0.000424
XS 9 1.138 5-Year Dam-In 55.2 2.71 456.6 0.000112
XS 9 1.138 5-Year Dam-Out 48.04 7.16 4.09 456.6 0.000437
XS 9 1.138 100-Year Dam-In 60.34 3.63 456.6 0.000152
XS 9 1.138 100-Year Dam-Out 52.92 7.42 5.05 456.6 0.000452

XS 10 1.000 2-Year Dam-In 53.19 2.91 355.94 0.000131
XS 10 1.000 2-Year Dam-Out 45.47 7.72 4.71 340.48 0.000617
XS 10 1.000 5-Year Dam-In 55.02 3.52 355.94 0.000171
XS 10 1.000 5-Year Dam-Out 47.46 7.56 5.36 355.94 0.000669
XS 10 1.000 100-Year Dam-In 60.05 4.77 355.94 0.000243
XS 10 1.000 100-Year Dam-Out 52.2 7.85 6.71 355.94 0.000740

Dam Site 0.868 2-Year Dam-In 52.82 4.73 220 0.000527
Dam Site 0.868 2-Year Dam-Out 43.66 9.16 9.56 220 0.005004
Dam Site 0.868 5-Year Dam-In 54.5 5.7 220 0.000693
Dam Site 0.868 5-Year Dam-Out 45.33 9.17 10.61 220 0.005000
Dam Site 0.868 100-Year Dam-In 59.16 7.67 220 0.000994
Dam Site 0.868 100-Year Dam-Out 49.31 9.85 12.84 220 0.005000


