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Subject: Conceptual Hydraulic Analysis of Connecticut River Upstream of Wyoming Dam

Dear Mr. Fidld:

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

USGS . Return Interval Peak Flow
Station L ocation Drainage ,é\lrea (cubic-feet-per-second)
Number (Squaremiles) > Geor | 5vear | 100-Vear
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
30 Park Drive Topsham, Maine 04086 Phone 207-729-1199 Fax 207-729-2715
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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 conditionsin 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: Resultsof Hydraulic Analysisat XS 1 (Sta. 4.147)

. Differencein |Channel Velocity :
Event Scenario WSEL (ft) WSEL (ft) (fps) Top Width (ft)
2-Year Damn 55.23 29 368.29
3.97
2-Year Dam-Out 51.26 3.66 363.73
5-Year Damn 57.6 3.39 371.02
3.78
5-Year Dam-Out 53.82 412 366.67
100- Year Damn 63.59 3.06 4.4 377.92
100- Year Dam-Out 59.63 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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Figure2: Plotted Water Surface Profilesfor 2-Year Event
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Figure 3: Plotted Water Surface Profilesfor 5-Year Event
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Figure4: Plotted Water Surface Profilesfor 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 devations 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 amore 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.

Sincerdly,
Woodlot Alternatives, Inc.

Michael Chelminski

Michael Chelminski
Director, Ecological Restoration Division
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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
Ddton, 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
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ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III

FLOOD BASE LOGARITHMIC

EXCEEDANCE STANDARD
DISCHARGE PROBABILITY MEAN DEVIATION SKEW
SYSTEMATIC RECORD 0.0 1.0000 4.3416 0.1414 0.005
BULL.17B ESTIMATE 0.0 1.0000 4.3416 0.1414 0.060

ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES

ANNUAL "EXPECTED  95~PCT CONFIDENCE LIMITS
EXCEEDANCE BULL.17B SYSTEMATIC PROBABILITY' FOR BULL. 178 ESTIMATES
PROBABILITY ESTIMATE RECORD ESTIMATE LOWER UPPER

0.9950 9670.0 0510.0 9423.0 8389.0 10820.0

0.9900 10450.0 10310.0 10230.0 9158.0 11600.0

0.9500 12930.0 12860.0 12800.0 11650.0 14080.0

0.9000 14500.0 14470.0 14410.0 13240.0 15650.0

0.8000 16680.0 16700.0 16630.0 15450.0 17840.0

0.5000 21890.0 21950.0 21890.0 20580.0 23280.0

0.2000 28850.0 28880.0 28950.0 26980.0 31160.0

0.1000 333920.0 33330.0 33620.0 30940.0 36590.0

0.0400 39080.0 38850.0 39560.0 35750.0 43630.0

0.0200 43300.0 42890.0 44040.0 39230.0 48970.0

0.0100 47500.0 46880.0 48590.0 42650.0 54390.0

0.0050 51720.0 50860.0 53240.0 46050.0 59930.0

0.0020 57380.0 56150.0 59610.0 50540.0 67450.0

0.6667 19040.7 ( 1.50-year flood )

0.4292 23192.7 ( 2.33-year flood )

Station - 01131500 CONNECTICUT RIVER NEAR DALTON, NH
2005 oCT 23 11:47:23

INPUT DATA LISTING

WATER YEAR DISCHARGE CODES WATER YEAR DISCHARGE CODES
1928 44300.0 K 1967 15400.0 K
1929 28200.0 K 1968 15300.0 K
1930 17100.0 K 1969 29400.0 K
1931 15900.0 K 1970 24000.0 K
1932 20200.0 K 1971 17200.0 K
1933 35800.0 K 1972 32200.0 K
1934 31500.0 K 1973 20800.0 K
1935 22500.0 K 1974 26600.0 K
1936 48300.0 K 1975 16200.0 K
1937 19600.0 K 1976 22600.0 K
1938 19600.0 K 1977 18800.0 K
1939 23600.0 K 1978 18800.0 K
1940 31300.0 K 1979 19700.0 K
1941 19300.0 K 1980 11410.0 K
1942 23100.0 K 1981 20700.0 K
1943 21400.0 K 1982 25000.0 K
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1944 20400.0 K 1983 17500.90
1945 24900.0 K 1984 28400.0
1946 14100.0 K 1985 12100.0
1947 21800.0 K 1986 25400.0
1948 16800.0 K 1987 29200.0
1949 16000.0 K 1988 17000.0
1950 21300.0 K 1989 27900.0
1951 18400.0 K 1990 38700.0
1952 18300.0 K 1991 21600.0
1953 34600.0 K 1992 26600.0
1954 34100.0 K 1993 17300.0
1955 27100.0 K 1994 27500.0
1956 18000.0 K 1995 29900.0
1957 13800.0 K 1996 30400.0
1958 28600.0 K 1997 15100.0
1959 14700.0 K 1998 42000.0
1960 27400.0 K 1999 16300.0
1961 18300.0 K 2000 24100.0
1962 20700.0 K 2001 32300.0
1963 21100.0 K 2002 32400.0
1964 24400.0 K 2003 19900.0
1965 8570.0 K 2004 16300.0
1966 14600.0 K

Explanation of peak discharge qualification codes

PEAKFQ WATSTORE

CODE CODE DEFINITION
D 3 pam failure, non-recurrent flow anomaly
G 8 Discharge greater than stated value
X 3+8 Both of the above
L 4 Discharge less than stated value
K 6 OR C Known effect of regulation or urbanization
H 7 Historic peak

Station - 01131500 CONNECTICUT RIVER NEAR DALTON, NH
2005 OCT 23 11:47:23

EMPIRICAL FREQUENCY CURVES -- WEIBULL PLOTTING POSITIONS

WATER RANKED SYSTEMATIC BULL.17B
YEAR DISCHARGE RECORD ESTIMATE
1936 48300.0 0.0128 0.0128
1928 44300.0 0.0256 0.0256
1998 42000.0 0.0385 0.0385
1990 38700.0 0.0513 0.0513
1933 35800.0 0.0641 0.0641
1953 34600.0 0.0769 0.0769
1954 34100.0 0.0897 0.0897
2002 32400.0 0.1026 0.1026
2001 32300.0 0.1154 0.1154
1972 32200.0 0.1282 0.1282
1934 31500.0 0.1410 0.1410
1940 31300.0 0.1538 0.1538
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1996
1995
1969
1987
1958
1984
1929
1989
1994
1960
1955
1974
1992
1986
1982
1945
1964
2000
1970
1939
1942
1976
1935
1947
1991
1943
1950
1963
1973
1962
1981
1944
1932
2003
1979
1937
1938
1941
1977
1978
1951
1952
1961
1956
1983
1993
1971
1930
1988
1948
1999
2004
1975
1949
1931
1967
1968
1997
1959
1966
1946
1957
1985

30400.
29900.
29400.
29200.
28600.
28400.
28200.
27900.
27500,
27400,
27100.
26600.
26600.
25400.
25000.
24900.
24400.
24100.
24000.
23600.
23100.
22600.
22500.
21800,
21600.
21400.
21300.
21100.
20800,
20700.
20700.
20400.
20200.
195800,
19700.
19600.
19600.
19300.
18800,
18300.
18400.
18300.
18300.
18000.
17500,
17300.
17200.
17100.
17000.
16800.
16300.
16300.
16200.
16000.
15900.
15400.
15300,
15100.
14700.
14600.
14100.
13800.
12100,

CoQOOOOCOOOOOoOOLOOOOLOLLOLLLOLOLOOCOOLOLLLOOCOOCOOOOLLOOOOoOOOooOC

COOOOOOOOCOOOOOCOOOOOOOOOLOCOLLLLOOLOCOOLLLLOOOLLOCCLOOoOoOoOOOCOOOoOOo0

DALTON.OQUT

. 1667
L1795
.1923
.2051
.2179
.2308
.2436
.2564
.2692
.2821
.2949
.3077
.3205
.3333
.3462
.3590
.3718
.3846
.3974
.4103
L4231
4359
. 4487
.4615
L4744
.4872
. 5000
5128
.5256
.5385
.5513
L5641
.5769
.5897
.6026
.6154
.6282
.6410
.6538
.6667
.6795
.6923
.7051
.7179
.7308
.7436
.7564
.7692
.7821
.7949
.8077
.8205
.8333
.8462
.8590
.8718
.8846
.8974
.9103
.9231
.9359
.9487
.9615
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.1667
.1795
.1923
.2051
L2179
2308
.2436
.2564
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.3462
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.3974
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.4615
L4744
.4872
-5000
.5128
.5256
.5385
L5513
.5641
.5769
.5897
.6026
.6154
.6282
.6410
.6538
. 6667
.6795
.6923
.7051
.7179
.7308
.7436
.7564
.7692
.7821
.7949
.8077
.8205
.8333
.8462
-8590
.8718
.8846
.8974
.9103
L9231
.9359
. 9487
.9615
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1980 11410.0 0.9744 0.9744
1965 8570.0 (0.9872 0.9872

U. S. GEOLOGICAL SURVEY
ANNUAL PEAK FLOW FREQUENCY ANALYSIS
Following Bulletin 17-B Guidelines

program peakfq

(version 4.1, February, 2002)

End PEAKFQ analysis.
Stations processed :
Number of errors
Stations skipped
Station years : 7

NOOE

Page 5



Woodlot Alternatives, Inc. PN 105168
PEAKFQ Results for North Stratford USGS Station (USGS No. 01129500)

ANNUAL '‘EXPECTED 95-PCT CON FIDENCE LIMITS
Return EXCEEDANCE BULL.17B SYSTEMATIC PROBABILITY' FORBULL. 17B ESTIMATES
Interval PROBABILITY ESTIMATE RECCRD ESTIMATE LOWER UPPER
1.005 0.995 6554 6520 6404 5715 7303
1.010 0.99 7012 6983 6882 6171 7761
1.053 0.95 8483 8469 8403 7653 9225
1111 0.9 9423 9417 9367 8607 10160
1.25 0.8 10740 10740 10710 9942 11480
2 0.5 13940 13950 13940 13100 14820
5 0.2 18350 18350 18410 17160 19810
10 0.1 21300 21290 21460 19740 23360
25 0.04 25090 25050 25430 22930 28070
50 0.02 27960 27880 28500 25290 31720
100 0.01 30870 30740 31660 27650 35500
200 0.005 33840 33660 34970 30020 39430
500 0.002 37890 37640 39530 33210 44880
1.50 0.6667 12179.5 1.50-year
2.33 0.4292  14746.6 2.33-year

Bold - Return-Interval Events Reguested for Hydraulic Analysis



Woodlot Alternatives, inc. PN 105168
PEAKFQ Results for Dalton USGS Station (USGS No. 01131500)

ANNUAL 'EXPECTED 95-PCT CON FIDENCE LIMITS
Return EXCEEDANCE BULL.17B SYSTEMATIC PROBABILITY' FORBULL. 17B ESTIMATES
Interval  PROBABILITY ESTIMATE RECCRD ESTIMATE LOWER UPPER
1.005 0.995 9670 9510 9423 8389 10820
1.010 0.99 10450 10310 10230 9158 11600
1.053 0.95 12930 12860 12800 11650 14080
1.111 0.9 14500 14470 14410 13240 15650
1.25 0.8 16680 16700 16630 15450 17840
2 0.5 21890 21950 21890 20580 23280
5 0.2 28850 28880 28950 26980 31160
10 0.1 33390 33330 33620 30940 36590
25 0.04 39080 38850 39560 35750 43630
50 0.02 43300 42890 44040 39230 48970
100 0.01 47500 46880 48590 42650 54390
200 0.005 51720 50860 53240 46050 59930
500 0.002 57380 56150 59610 50540 67450
1.50 0.6667  19040.7 1.50-year
2.33 0.4292  23192.7 2.33-year

Bold - Return-Interval Events Reguested for Hydraulic Analysis



Woodiot Alternatives, inc.
Interpolation of PEAKFQ Results

Wyoming Dam HEC-RAS on Connecticut River

PN 105168

D.A. at former Wyoming Dam (from Field Geology emait dated 10/20/05):

DA (sq.mi.}
1191.9

USGS Station Data Return Interval Q {cfs) Unit Return Interval Q (cfs/sq.mi.}
Station No. Location DA {sq.mi.) 2 5 100 2 5 100
1129500 CT River, North Stratford, NH 799 13940 18350 30870 17.45 22.97 38.64
1131500 CT River Near Dalton, NH 1514 21890 28850 47500 14.46 19.06 31.37
Slope* -0.00418] -0.00547| -0.01016]
Check of Interpolation Functions: Intercept® 20.78632( 27.33638 46.75091
CT River, North Stratford, NH 799 17.45 22.97 38.63]
CT River Near Dalfon, NH 1514 14.46 19.05 31.37}
Application of Functions to Wyoming Dam:
Unit Q (cfs/sq.mi.) 1191.9 15.804 20.817 34.641
Q (cfs) 18,837 24,811 41,289
*Note - Slope and intercept data from linear interpolation of data on chart.
45.00 s e A
40.00 - O 2-Year y =-0.01016x + 46.7509C
O 5-Year
- 35.00 & 100-Year
E_ 36.00 - ‘—-Linear (100-Year)
é 25.00 { Lingar {5-Year) y =-D.00547x + 27.33638
é 20.00 —]
& .00 : : "
> 000 y = -0.00418x + 20.78632
5.00 -
0.00 ; - T - - T -
0 200 400 600 800 1000 1200 1400 1600

Drainage Area (sq.mi.)




8z.8F 16'09 FOL
JBBA-00L 91 65 682 L¥ 00StHy 1665 0L
9e20Yy L6845 Z0L
Lyioe L6LS 10}
9BEYE 1699 00
29508 1655 66
JB8A-G 05 ¥4 1189 SEege LB PG 86
(329zZ¢ L6'cq LB
{BBA-Z A4 LE881 Zeibl L6°2S 96
S¥8Sl L6 LS 6
WuaAs | abejs disu] D digul {S3aHN) Dpojoss Eoﬂv sheg wmaxzv 8be1S | soieD aheig pooi4
0Z'66 £1'90) 90°90} £8'00) 9£°86 Z'.8 0P Aol Aemidg
00zl £6'8L 988l £H'Cl 8Ll () Aem(lIdg JoaQ pesH
+S6°02 00g'L¥ 682°L¥ L18'vZ £88'8) H(S)0)N09UD D
oF/'8 (0} 0 {0) 0 0 =3esg B0
$56'02 008'L¥ 68¢'L¥ L18've 2£8'8l uonenby 1apy oY D
3a8g feog Joj sermjea esey) Isnfpyo0Z) £6°81 98'8l EFEL 8LLL () ABM||I0G J18AQ pesH
8z usioyso) Aem||ids
Ly (1) Loneasig Aemiildg
08t SIER
00.'62 005 i ¥ 682 L L18'vE LE8'8l (8)9) ©
Poold 158l SIAHN 1BaA-0C| 183 )\-G g3 -2 Ajoede) Aem|idg pawnssy
0 0 8980 0Lve 6t'5E 0 L9861 69l Leq BuluoAm plo
B/8°0 0s Wweq J0 511 095X IvaL
969 069 Q00| SB198[000'E £9'8Z g8'6e 969 L4981 ogl 2891 0k
et L 08l 8EL'L 8€'82 Z6'SsE a9zvl LP6L1 38 £89L 6
0i€2 88 80E" L g8e'ElL B6'GE oleg 15044 26t 6291 )
zZ08e 414 66E° L 26'LE L6'GE 2082 G959l FANAA Gi9L L
610G JA 144 618'L 0g'9z ¥iee 610S arevi AT Lo 9
0bS2 L2gg 962'2 LL0E L9'gg ovss L28l1 S6LE olgt G
GEL0L GBLE 108’8 8462 06'8¢ SeL0l 2c98 .88 9651 14
229l L 88 B90'E 8408 FAVIA Z2Zoll Gkl 19 695L Z
£6Z21 LAO I6L'E 95'67 oL'Le INGTAAN v202 6108 jieje] 8 £
elell 610S FAd N4 £0'0e 8g.E ELELL +602 502 FLGL b
19861 0 0 L pus weansdn
} ul ejep (1) Bompey (L) 35Mm () pus weansumop  (Y) 8oUBISICT LN asueIsia  # id 47 Buipuodsalion LORBICT/AH D8SY|
wna| Bjep ("iw) "oN yosey woJ} sauejsiq
BIB(] 1CIPOOM - "SUONS8S ST0J3 8y} JO Bulisaplo jeaneunu

jexbo) e parsesard 0 (Blep jou) seLuBy UCHIBS §S0ID O] PEYINMS NG 18pOW SYM-OTH S4I Wi J8DJ0 St} Uf SUoie)s ay} ind
JOIPOOM  Z SX j0 weaysdn £ Sx pemoys ABojpes pjsi4 Aq pejussatd se ¢ Sx pue 7 SX 18y 8joN - ABojoss piaid o eleq
«SUibue yoeey, SYY-0IH 91RINo[E] 03 Jo[poop) AG PORRY 199US




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

PN 105168

Difference | Channel

XSec in WSEL | Velocity Top E.G.
Name Station Event | Scenario [WSEL (ft) (ft) (fps) | Width (ft)| Slope
XS 1 4.147 2-Year Dam-In 55.23 2.9 368.29 | 0.000145
XS1 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
XS1 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
XS1 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| 49.66 487 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| 51.84 481 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
XS5 2.296 2-Year Dam-In 53.94 3.27 313.45 | 0.000167
XS5 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
XS5 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
XS5 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




Difference | Channel
XSec in WSEL | Velocity Top E.G.
Name Station Event | Scenario [WSEL (ft) (ft) (fps) |Width (ft)| Slope
XS7 1.399 2-Year Dam-In 53.42 2.18 461.73 | 0.000079
XS7 1.399 2-Year | Dam-Out 46.28 7.14 3.41 451.52 | 0.000347
XS7 1.399 5-Year Dam-In 55.33 2.62 461.73 | 0.000102
XS7 1.399 5-Year | Dam-Out 48.4 6.93 3.86 461.73 | 0.000363
XS7 1.399 | 100-Year | Dam-In 60.57 3.52 461.73 | 0.000138
XS7 1.399 | 100-Year | Dam-Out 53.42 7.15 478 461.73 | 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 7.72 471 340.48 | 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 545 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




