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PHOTOGRAPH 1

VIEW SHOWING UPSTREAM FACE OF DAM.
NOTE THE VARYING CREST ELEVATIONS OF

CONCRETE ARCHES AND PENSTOCK INTAKE
STRUCTURE.

PHOTOGRAPH 3

VIEW DOWNSTREAM OF DAM AS SEEN FROM
POWERHOUSE.

PHOTOGRAPH 2

VIEW SHOWING DOWNSTREAM FACE QI DAM AS SEEN
FROM RIGHT ABUTMENT. THE BRICK BUILDING LOCATED
BETWEEN TWO BUTRESS WALLS IS THE POWERHOUSE.

PHOTOGRAPH 4

VIEW UPSTREAM FROM DAM AS SEEN FROM RIGHT ASUT-
MENT. NOTE HEAVILY WOODED SLOPES.






PHOTOGRAPH 5

VIEW SHOWING EMERGENCY OGEE SPTLLWAYS AND
SMALL TRASH GATE. NOTE MTNOR EROSION OF
CONCRETE AND WATER LEAKAGE FROM GATE
SEALS.

PHOTOGRAPH 6

VIEW OF DOWNSTREAM PORTION OF & TYPICAL CONCRETE
ARCH. NOTE CALSINATION OF CONCRETE AROQUND

CONSTRUCTION JOINTS. THIS ARCH IS ADJACENT TO
THE TRASH GATE.
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Hydrelogic and Hydraulic




HYDROLOGIC AND HYDRAULIC

Inflow estimates for the reservoir were derived synthetically using a
rainfall-runoff model developed using the Corps of Engineers Hydrologic
Engineering Center HEC-1 Hydrograph Package Computer Program. The model routes
runoff, which was determined from rainfall data and a routine that uses U.S.
Soil Conservation Service (SCS) curve numbers, through the watershed, Physical
characteristies of the watershed and routing criteria were slso input te the

model .

Rainfall-duration data used in the model were obtained from
Hydrometeorological Report (HMR) No. 33, prepared by the U.S. Weather Bureau,
dated April 1956, The probable maximum precipitation (PMP) for the region in
which this dam is located is 26.5 inches over a 24-hour period for a 200 square
mile basin, Percentages applied to this drainage basin for 6, 12, and 24-hour
rainfall durations were determined from HMR No. 33 and input to the computer

regram.  Reinfall was ceritiecally arrayved by the program.

The physiczl charscteristies of the basin were determined from field
inspection, soil survey bulletins, and USGS topographic maps. The modified-
Puls or storage routing method was used as the reservoir routing procedure.
Storage-discharge data were also computed for the dam and reservoir ardd input
te the computer model for routing.

Calculations for input data for the model and printouts of the hydrology
and reservoir routing results are presented in the following pages. HEC-1
procedures, presently cutlined, relate to the spillway capacity evaluation

according to State criteria (using ratics of the PMP).

In addition, for this report, the hydrologic enalysis was evaluzted in
light of the Corps of Engineers Recommended Guidelines Phase T screening
eriteria, in which the present spiliway capacity is compared with the spillway
design flood peak inflow, The 3DF was computed using a regionalized eqguation
furnished by the Wilmington District Corps of Engineers for use in Phase I
reports,
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Rating of OQutlet Works

A. Physical Data:

Discharge at Lake Lure Dam is controlled by three tainter
gates (all three must be individually operated by one mobile
motor). An additional 9.5 feet wide trash gate is located
to the right of the tainter gates. For this report, it is
assumed that only one gate would be fully opened during a
major storm (gate on far left). :

The dam consists cf 10 arches:
a2) top elevation of arches 1 through 5
b) top elevation of arxches 6, 7, & 8 =
c¢) top elevation of arches 9 & 10 = 10
d) top of gates = elevation 105.7
e} invert of gates = elevation 89.4

07.4

143 bt

11
5.4

The three tainter gates are 28.5 feet, 29 feet, and 28.5 feet
wide, respectively, and all three are 16.3 feet high. The
trash gate is 4.5 feet high, overtopping elevation is 105.8,
base elevation is 101.3. The base of the concrete girder
(for highway across crest of dam) is at elevation 111.5.
Assume that during a major storm the turbines would be shut
down due to a high tailwater; therefore, no flow through the

penstock was considered.

B. Rating:

Assume normal pool is at elevation 100.0 feet, and the
tainter gate will be incrementally opened to elevation
105.7 feet. Full discharge will occur at 105.7 feet., Or-
ifice flow occurs above elevation 105.7 feet.

QO = CAJlZgh

where:
= 0.61
area of opening
= head above
center ogworifice
g = 32.2 fps

A= 464.5 £t

=0y
]

The head datum (centerline) elevation for the gate ie
97.5 feet. Free-fall orifice computations were made for
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all elevations (assume no submerged orifice conditions),

Elevation H O (cfs)
* 105,7 8.2 0
106 8.5 6626
107.4 9.9 7154
108 10.5 7368
109 11.5 7711
111 13.5 B355
113.4 15.9 age7
115 17.5 9512
117 19.5 10,041
120 22.5 10,786
125 27.5 11,924
130 32.5 12,963
135 37.5 12,924

* Gate closed, no flow.

At elevation 105.4 feet, arches 9 and 10 overtocp.
Assume 21l arches have 45 feet of available weir length.
Assume sharp-crested weir flow for all arches:

0 = cun®/?
where:
L = 4% feet/arch H = head
L = length
C = 3.3
Elevation H 0 (cfs) 2 % O (cfs)
105.4 0 0 0
105.7 0.3 24 48
106 0.6 69 138
107.4 2.0 420 840
108 2.6 622 124%
109 3.6 1014 2028
111 5.6 1968 3935
113.4 8.0 3360 6720
115 9.6 4417 8834
117 l1l.6 5867 11,734
120 14.6 89284 15,568
125 19.6 12,886 25,772
130 24.6 18,119 36,238

135 29.6 23,915 47,830
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At elevation 107.4,

Elevation

107.

108
109
111

113.

115
117
120
125
130
135

At elevation 113.4,

4

4

Elevation

113,

115
117
120
125
130
i35

At elevation 105.7,
At elevaticon 105.8,

4
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arches 1 through 5 overtop.
H Q {cfs) 5 x ¢ (cfs)
0 o 0
0.6 69 345
1.6 300 1500
3.6 1014 50670
6.0 2182 10,910
7.6 3111 15,555
5.6 4417 22,085
12,6 €642 33,210
17.6 10,8865 54,825
22.6 15,955 79,775
27.6 21,532 107,660
arches 6, 7, and 8 oveartop:
B 0 {(cfs) 3 x ¢ (cfs)
0 g 0
1.6 300 900
3.6 1014 3042
0.6 2519 7554
11.8 5867 17,603
16.6 10,044 30,132
21.6 14,9008 44,724

the twe remaining tainter gates overtop.

the trash gate overtops.

Assume sharp-crested weir flow:

0 = cLi- 2

where:

o

28.5, 29.0, 9.5
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Elevation H 0O (Gate 2} ¢ {Gate 3) 0 (Trash Gate)
i05.7 0 0 0 0
1086 0.3 i5 16 30
167.4 1.7 208 212 63
108 2.3 328 334 102
109 3.3 564 574 179
111 5.3 1148 1168 372
113.14 7.7 2010 2045 657
115 9.3 2667 2714 _ 875
117 11.3 3572 1635 1175
120 14,3 5086 5175 1677
125 19.3 7974 8114 2637
130 24.3 11,266 il,464 3526
135 298.3 14,916 15,178 4647

Outflow Summary For Dam
(doesn’t include overtopping)

Elevation Q (cfs)
105.4 0
105.7 48
106 6801
107.4 8477
108 9722
109 12,556
113 20,0490
113.4 11,409
115 47,057
117 55,284
1206 79,0586
125 128,847
130 185,364
135 249,179

Minirum dam overtopping at abutments is 115.4 feet. Minimum
top of handrail is elevation 119.2 Ieet.

& second analysis was also performed which included rating
the outlet works with all 3 tainter gates open. The follewing
outflow summary was calculated (Assume gates cannot overtop
in fully opened pasition):
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Elevation O {(cfs)

105.4 0

105.7 48

106 20,028

107.4 22,365

108 23,796

109 26,840

111 34,443

113.4 45,448

115 54,700

117 68,159

120 9G,367

125 136,607

130 188,560

135 246,933
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APPENDIX IV

Inventory Datea
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