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Common Applications
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Common Applications



ID Project Name State n P (ft) nxW (ft) α W/P Max H/P
1 Roy F. Varner Reservoir Dam GA 8 10 160 13.9 2.0 0.70
2 Dog River - original GA 8 15 240 13.0 2.0 0.60
3 Lake Sovereign Dam GA 2 5 50 12.6 5.0 0.80
4 Concourse Lake Dam VA 2 10.9 24 10.5 1.1 0.32
5 Accord Pond Dam MA 2 1.7 7 12.5 2.1 0.88
6 Hollis G Lathem Reservoir Dam GA 3 15 90 12.6 2.0 0.53
7 Unicoi State Park Dam GA 3 16 115 10.3 2.4 0.94
8 Whitewater Creek Dam GA 12 13 360 13.3 2.3 0.31
9 Yahoola Creek Dam GA 5 15 130 8.9 1.7 0.87

10 DRA Detention Structure1 GA 4 13.5 81 16.7 1.5 0.30
10 DRA Detention Structure2 GA 4 15.5 81 16.7 1.3 0.13
11 Waterford Lake Dam NC 3 10 60 8.6 2.0 0.50
12 Lake Upchurch Dam NC 6 12 120 8.6 1.7 0.42
13 Capital City Country Club Dam GA 1 10.2 23 23.8 2.3 0.78
14 Pine Lake Dam GA 2 7.5 30 6 2.0 0.53
15 Pye Lake Dam GA 3 13 36 7.0 0.9 0.08
16 Dog River – raised GA 8 25 240 12.2 1.2 0.36
17 Huntington Hills Dam SC 3 12.5 78 9.7 2.1 0.15
18 Linville Land Harbor Dam3 NC 4 15 120 12.2 2.0 0.60
18 Linville Land Harbor Dam3 NC 4 19 120 12.2 1.6 0.47
19 Pine Run Dam1 PA 0.5 6 11 9.1 3.7 0.75
19 Pine Run Dam2 PA 3.5 7.9 77 9.1 2.8 0.33
20 Lake Townsend Dam1 NC 2 20 84 12.8 2.1 0.75
20 Lake Townsend Dam2 NC 5 21 210 12.8 2.0 0.67
21 Leaser Lake Dam1 PA 0.5 12 12.5 14.0 2.1 0.67
21 Leaser Lake Dam2 PA 1.5 13.5 37.5 12.3 1.9 0.79
22 Greystone Development Dam GA 1 8 35 8.7 4.4 0.59
23 Indian Run Dam1 PA 0.5 9 16 10.9 3.6 0.89
23 Indian Run Dam2 PA 2 11.5 64 10.9 2.8 0.48
24 Upper Norton Dam VA 3 10.5 63 12.1 2.0 0.43
25 Upper Owl Creek Dam1 PA 0.5 8.5 9.75 10.1 2.3 0.94



ID Project Name State n P (ft) nxW (ft) α W/P Max H/P
25 Upper Owl Creek Dam1 PA 0.5 8.5 9.75 10.1 2.3 0.94
25 Upper Owl Creek Dam2 PA 2.5 11 48.75 10.1 1.8 0.50
26 Lake Natalie Dam GA 4 10.5 84 9.8 2.0 0.76
27 Charter Colony, LTC 20/251 VA 0.3 10.7 3.54 7.0 1.1 0.36
27 Charter Colony, LTC 20/252 VA 1.7 13.5 20.06 6.2 0.9 0.07
28 Kauffman Dam1 PA 0.5 5.5 9 8.6 3.3 0.91
28 Kauffman Dam2 PA 4.5 8 81 8.0 2.3 0.31
29 South River No. 29 GA 3 13 78 10.5 2.0 0.77
30 Tired Creek Dam GA 3 13 78 9.0 2.0 0.72
31 Beaver Creek Dam PA 30 6.25 300 10.1 1.6 0.96
32 Charter Colony, LTC 30 VA 4 12 72 8.8 1.5 0.28
33 Charter Colony, LTC 5 VA 2 12 37 8.2 1.5 0.23
34 Dees Pond Dam GA 2 12 56 19.2 2.3 0.40
35 Ford Road Dam GA 1 17.75 14 18.2 0.8 0.34
36 Hard Labor Creek Dam GA 4 15 128 7.9 2.1 0.80
37 Lake Carroll Dam GA 4 12 86 10.6 1.8 0.50
38 Long Island Drive GA 1 12.75 13 18.4 1.0 0.47
39 Minsi Lake Dam1 PA 5 10 125 11.4 2.5 0.75
39 Minsi Lake Dam2 PA 5 12.5 125 11.8 2.0 0.44
40 Mountain Cove Dam GA 1 8 22 7.7 2.8 0.63
41 Pilot Mountain State Park Dam NC 2 8 17.5 8.8 1.1 0.50
42 South River No. 4 GA 2 13.5 54 10.3 2.0 0.78
43 Upper Dam ME 4 14 112 10.4 2.0 0.28
44 Yellow River No. 3 GA 2 13 62 7.7 2.4 0.27



9

21

20

4

0

5

10

15

20

25

<0.3 0.3-0.6 0.6-0.9 >0.9

N
u

m
b

e
r 
o

f 
P

ro
je

c
ts

Maximum H/P

Maximum H/P for Labyrinth Projects in Table 1

19

30

5

0

5

10

15

20

25

30

35

<2 2 to 3 >3

N
u

m
b

e
r 
o

f 
P

ro
je

c
ts

W/P

W/P Values for Labyrinth Projects in Table 1

16

29

5
4

0

5

10

15

20

25

30

35

<9 9 to 13 13 to 18 >18

N
u

m
b

e
r 
o

f 
P

ro
je

c
ts

Sidewall Angle (degrees)

Sidewall Angle for Labyrinth Projects in Table 1                                                                  
                                                              
                                                             
                  
 
                                                            
                
                                                              
           

                                                           
                                                               
                                     

                                                             
                                         



Large H/P Values



Purpose of Study
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Tullis et al (1995): Polynomial Equations
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Crookston (2010) Equations
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Physical Modeling



Numerical Modeling



Results (15° Labyrinth)
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• Systems Approach
• Passing the Peak

• Flood Storage Reserve

• Hydraulic Efficiency

• Spillway Replacement (Primary/Auxiliary)

• New Dams

Spillway Capacity

Photo courtesy EDF

Photo courtesy Mike Hand 
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Staged Weirs
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Gated Spillway Issues

Source:  Performance of Hydraulic Systems, National Performance of Dams Program, 
www.npdp.stanford.edu.

http://www.npdp.stanford.edu/
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• Dam and Gate Failures

Gated Spillways
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•         …     gate operations?

Gated Spillways
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Larij Hydropower Project (2014)

Inquiry Report: There are no standard operating procedures 
related to release of water... 

The warning system is also inadequate. All this constitutes a 
systemic failure due to wrong and entrenched faulty procedure 
and practices…
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Tenughat Dam (2014) 
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In the US…
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In the US…

“They gave us no warning,” she said. “The 
firemen and policemen, that’s the ones 
who helped us.” (Oct. 4)

In fact, [SCE&G] began sending out press 
releases beginning Oct. 2 warning its 
hydroelectric plant was releasing water…

“This all started because SCE&G decided 
to flood our neighborhood. They say it’s 
not their fault, but they knew the rain
was coming. They could have let the lake 
down before it hit.”
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Lake Townsend Dam







Considerations in Labyrinth Spillway Design

• Siting & Sizing 

• Head/Discharge Requirements 

• Downstream flow conditions 

• Existing spillway hydraulics



Spillway Capacity Design

• Replace gated spillway with labyrinth weir with similar capacity 
(82,000 cfs)* at top of dam (H=10 ft)

• Armor Embankment to safely pass SDF plus failures of upstream 
dams (Qin=213,000 cfs)

* Assumes gates are fully operational
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Gates vs. Fixed Crest
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Hydraulic Modeling
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Linville Land Harbor Dam
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• Photo of Old Gates

Linville Land Harbor Dam
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Linville Land Harbor Dam
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Linville Land Harbor Dam





Piano Key Weirs in USA





Water Supply – Pool Raise
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Hillsborough -WFER
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Existing Auxiliary Spillway

Spillway Alternative
Normal 

Pool EL (ft)

100-year Storm ¾ PMP (SDF)

Peak Q (cfs) Peak WS EL (ft) Peak Q (cfs) Peak WS EL (ft)

Existing 632.3 1,750 633.7 18,590 641.7

Proposed Ogee 

Weir
642.2 1,420 643.8 17,840 649.6

Proposed PK Weir 642.2 2,180 643.5 15,720 649.7
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Hillsborough - WFER
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Hillsborough -WFER
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Hillsborough -WFER
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Questions/Discussion

Pipestem Dam, North Dakota
(model at US Bureau of Reclamation)

Lake Isabella Dam, California


