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210 SPILLTWAY COEPFICMMENTS

'H - total head above the crest, including the velocity head of approach,
in feet (Fig. 1);

Hf. design'head for. a standard crest, including the velocity head of
approach; in:fet . .

:h velocity head of-approach, v2/2 g, in feet (Fig. 1); -
L: •spillway crest length, in feet;

P depth of the approach channel,crest to river bed, infeet (Fig: 1(a));
Q total discharge;'incubic feet'pbr'second; . ' "

f average velocity of approach; in feet perasecond; and

X, Y crest coordinates, in feet. :: . • ! .- : . "
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SYNOPSIS

This paper describes the historical efforts made to provide drainage and
water control for central and southern Florida. Distribution and utilization of
water in the comprehensive plan for flood control and multiple purposes are
described. The need for a secondary water-control plan is emphasized.

INTRODUOCTION

The area described in this paper (Fig. 1) lies south of an east-west line
through Lake Harney (about 35 miles north of Cocoa) in Florida in the St.
Johns River basin and east of the ridge that extends through Haines City and
Sebring. The ridge divides the waters which flow into the Atlantic Ocean and
those which flow into the Gulf of Mexico. Water-control problems are quite
common throughout the area, although there are a few variations in topography
and soil. The area consists of approximately 15,000 sq miles of- grciveland,
pastures, rich agricultural lands, lakes, and marshlands. Ekivations range from
approximately 7 ft in the vicinity of Miami and 15 it around Lake Okeechobee
to 80 ft in the area of the headwaters of the Kissimmee River basin. : (All
stages and elevations throughout this paper refer to mean sea level data.)
However, the lands of a large part of the area are'extremely flat, and natural
water courses are not common. Except for the St. Johns River, the Kissimmee
River, Fisheating Creek, and a few minor streams, most of the water control is

-accomplished by man-made canals and drainage districts. Suils in the: area
vary from sand to peat with a small amount of mart. The areas with higher
elevations in the St. Johns and Kissimmee River basins consist of sand mixed
with a small amount of organic material in the upper 6 in. to 12 in. In the low
areas and marshes, deposits of peat of thicknesses ranging to several feet are
found' The Everglades is covered with a layer of peat of thickness ranging to
approximately 15 ft at Lake Okeechobee and gradually diminishing to zero at
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This paper describes the historical efforts made to provide drainage and 
water control for central and southern Florida. Distribution and utilization of 
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IwrnODUC'l'ION 

The area described in this paper (Fig. 1) lies south of an east-west lin~ 
through Lake Harney (about 35 miles north of Cocoa) in Florida in the St. 
Johns River basin and east of the ridge that extends through Raines City and 
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POOL

?H.-

C GATE SEAT

DEFINITION SKETCH

LEGEND

TEST GATE SEAT (X/Hd)

MODEL DATA

CW 801,AVERAGE 0.000
CW 801, AVERAGE 0.167
WHITNEY DAMAVERAGE 0.127

PROTOTYPE DATA

CENTER HILL.AVERAGE 0.111

0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95

DISCHARGE COEFFICIENT (C)

FORMULA

o =CG. 2--9H

WHERE:
Go=NET GATE OPENING
B=GATE WIDTH
H=HEAD TO CENTER OF GATE OPENING

TAINTER GATES ON
SPILLWAY CRESTS

DISCHARGE COEFFICIENTS

HYDRAULIC DESIGN CHART 311-I

WES 3-56
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DEFINITION SKETCH 

SYMBOL 

V 

A 
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o 
o 
• 

0.7.'; 

LEGEND 

TEST 

MODEL DATA 

CW BOI, AVERAGE 
CW 801, AVERAGE 
WHITNEY DAM, AVERAGE 

PROTOTYPE DATA 

CENTER HILL, AVERAGE 
FORT GIBSON, AVERAGE 
WOODS RESERVOIR DAM 

0.80 0.85 

0.000 
0.187 
0.127 

0.111 
0.137 
0.3:1: 

0.90 0.9.'; 

DISCHARGE COEFFICIENT (C) 

FORMULA 

Q=CGoBv'2gH 

WHERE: 

Go=NET GATE OPENING 
B=GATE WIDTH 
H=HEAD TO CENTER OF GATE OPENING 

TAINTER GATES ON 
SPILLWAY CRESTS 

DISCHARGE COEFFICIENTS 
HYDRAULIC DESIGN CHART 311-1 
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3. Free earth-support analyses which compensate for toe fixity by includ-
ing a bending moment reduction factor are liable to be misleading; fixed earth

support methods should always be used.

4. Design analyses should be suitable for practical design use. In view of

the approximations involved in "idealizing" geologic sections and assessing

soil properties, design computations should not dependl on arithmetical accu-

racy to several decimal places.
Paper No. 2677 \J4. t l-

RATING CURVES FOR FLOW OVER
DRUM GATES

By JOsEPH N. BRADLEY,, A. M. ASCE

WITH DiSCUSSION BY MESSRS. GuiDo WYSS; SAM SHULITS; Bon BUEHLERI
F. B. CAMPBELL AND A. A. MCCooL; AND JOSEaP N. BRADLEY

SYNopsis

With water becoming more valuable in the western states each year, there is
an increasing demand for better methods of measurement and additional
rating structures. This condition applies not only to the requirements for
main canals and laterals of irrigation works but also to the regulation and
measurement of flow at dams. In fact, the need has reached the point at
which operators are desirous of metering the flow at nearly all control devices
in irrigation systems, and in other water supply or control systems.

The primary purpose of this paper is to point out that there are numerous
control structures in existence that will serve a dualpurpose-that of a metering
station as well as that of a regulating device. Examples of such structures in-
clude spillways, with or without gates; outlet works for dams using gates or
valves; and canal regulating structures using gates. With the accumulation
of information from hydraulic model studies made by the Bureau of Reclama-
tion (USBR), United States Department of the Interior, it is now possible to
prepare reasonably accurate rating curves for many such structures without
the construction of models and without access to the prototypes. The method
is especially useful for the rating of existing structures. This paper describes
the method as it applies to the rating of drum gates and the paper is concluded
with an engineering example. The method is also applicable to the rating of
the Volet gate used in France, the bascule gate manufactured in the United
States, and others in which the sector of a circle is hinged at or near the crest
of a spillway.

N'o~e.--Published, essentilaly as printed here. in February.' 1953, an Proceedingis-Separate No. 169O.
Positions and titles given are those in effect when the paper or discussion was received for publication.

I Hydr. Engr.. Bureau of Reclamation, U. S. Dept. of the Interior, Denver; Colo.
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SYNOPSIS 

With water becoming more valuable in the western states each year, there is 
an increasing demand for better methods of measurement and additional 
rating structures. This condition applies not only to the requirements for 
main canals and laterals of irrigation works but also to the regulation and 
measurement of flow at dams. In fact, the need has reached the point at 
which operators are desirous of metcring the flow at nearly all control deviccs 
in irrigation systems, and in othcr water supply or control systems. 

The primary purpose of this papcr is to point out that there are numerous 
control structurcs in existence that will serve a dualpurposc-that of a metering 
station IlS well as that of a regulating device. Examples of such structures in
clude spillways, with or without gates; outlet works for dams using gates or 
valves; Ilnd canal regulating structurcs using gates. With the accumulation· 
of information from hydraulic model studies made by the Bureau of Reclama
tion (USBR), United States Department of the Interior, it is now possible to 
prepare reasonably accurate rating curves for many such structures without 
the construction of models and without access to the prototypes. The method 
is especially useful (or the rating of existing structures. This paper describes 
the method as it applies to the rating of drum gates and the paper is concluded 
with an engineering example. The mcthod is also applicable to the rating of 
the Volet gate used in France, the bascule gate manufactured in the United 
States, and others in which the sector of a circle is hinged at or near the crest' 
of a spillway. . . 

.. NOl'l'J,-Publt~hed. easentially as printed here, in February, 1953, "" Proueding.-S.parat. No. 169 • 
. Positions and titles givon nre.th08e in effect wben the paper or disciusoion was received for publication. 

I Hydr. Engr .. Buteau of Reclamation, U. S. Dept. ·oC the Interior. Denver; Colo. 
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404 DRUM GATES DRIqM nA n,•o

INTRODUCTION

The drum gate is a type of gate that floats in a chamber and is buoyed into
position by regulating the water level in that chamber. A medium-sized gate
of this type is shown in Fig. 1. To use drum gates as metering devices, it is
essential that each gate be equipped with an accurate position indicator.
This indicator may consist of an arm or pointer connected directly to one of
the gate pins, and is usually located inside an adjacent pier. The scale, which
commonly indicates "position of high point of gate," may be a cast-mctal arc
mounted on the wall under the pointer, or a scale painted on the wall.

This paper presents a method of computing rating curves for all positions
of the gate with an accuracy comparable to that which can be obtained from
an average current-meter traverse of the river. The information required for
rating a drum gate consists of the over-all dimensions of the gate and overflow
crest, the information contained in this paper, and the coefficient of discharge

... .... 405
see-It, is questionable. Measurement of the flowover the drum gates, which isnow possible, would have afforded a continuous record and one that would beas accurate for floods as for normal flows.

CHARAC'rER1sTICS OF TIHE Diuht GA'rE

As a measuring device, the drum gate resembles a sharp-crested weir witha cIurvCd upstream face over the greater part of its travel. With an adequatepositioning indicator, the drum gate can serve as a very satisfactory meteringdevice.
When the drum gate simulates a sharp-crested weir-that is, when a linedrawn tangent to the downstream lip of the gate makes a positive angle withthe horizontal, as in Fig. 2(a), four principal factors are involved. These factorsare 1H, the total head above the high point of the gate; 0, the angle made by aline drawn tangent to the downstream lip of the gate and the horizontal; r,the radius of the gate or an equivalent radius, should the curvature of the

Hfigh, Point
ha o Gate +0

+ 6 .

(a) POSITIVE ANGLE, a (6) NEGATIVE ANGLE, 0 (c) CONTROL PoINr
I'mo. 2 ,-DRUM-GATE POSITIONS

gate involve a parabola; and C,, the coefficient of discharge in Q = C, L If,in which Q is the discharge in second-feet, and L is the length of the gate.. The depth of approach was not included as a variable because drum-gateinstallations studied were for medium and high dams at which approach effectswere negligible. When the approach depth, measured below the high pointof tihe gate, is equal to or greater than twice the head on the gate, it has beenshown' that a further increase in approach depth produces very little increasein the coefficient of discharge. Most drum-gate installations satisfy thiscondition, especially when the gate is in a raised position. Therefore, withadequate approach depth the four variables 11, 0, r, and C, completely definethe flow over this type of gate for positive angles of 0, Fig. 2(a).For negative values of 0, Fig. 2(b), the downstream lip of the gate no longercontrols the flow. Rather, the control point shifts upstream to the vicinityof the high point, of the gate for each getting as illustrated in Fig. 2 (c), andflow conditions gradually approach those of the free crest (as the gate islowered). Although other factors enter the problem, the similitude also holdsfor this case down to an angle of approximately -150.
'"Studiea of Crests for Overfall Dan.q," Bulletin No. 3 Pt. Vi, Bo'icr Canyon Final Report, Burea,of Reclamation, U. S. DeIpt. of the Interior, Denver, Colo., 1948.I

Fio. l.-Daum GATE, 100 FT BY 16 FT. AT IfoovEn DAM (ARIZONA-NEVADA)

for any appreciable head on the spillway with the gate in the completely lowered
position. Should the coefficient data be lacking, the coefficient of discharge
for the designed head can be estimated for nearly any overflow section by a
method previously published.2

The method of rating described here is not intended to replace the mea-
surements taken at river gaging stations. However, it has tile following
advantages: (1) The gates can be set in a few minutes to pass a desired dis-
charge and (2) in time of flood, the gaging station may be out of order but the
gate calibration is as accurate as usual. The flood that passed over Grand
Coulee Dam (Washington) in 1948 is an example. The river gage, in the pier
of a bridge downstream, was in error because of a drawdown in the water
surface, adjacent to the pier, at the higher flows. Current-meter measurements
were also attempted during the flood, but the swiftness of the current and
other difficulties rendered these only partially successful. As a result, the
discharge at the peak of. the flood, which was finally estimated as 638,000

";'Dischal iefficients for Irregular Overfall Spiliway Sections," by J. N. Bradlcy, E.nineerino
Monograph NABureau of Reclamation, U. 5. Dept. of the Interior, Denver, Colo., March, 1952.
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406 DRUM GATES

SOURCES OF INFORMATION

The data for this drum-gate study were obtained from hydraulic models of
various sizes and scales, The experiments were performed over a period of
about eighteen years. The spillway drum gates tested, the principal dImen-
sions of each, the model scale, the laboratory where the tests were condclted,
and other information are given in Table 1. Gates for the first three dams

TABLE 1.-PHiNcOipA DxmI OsNSs oF DRUMt GATES TESTED

0 0
DRUM OATE8

azin, in h is clsstical experiments, studied inclined sharp-crested wveirs.o
Tle angle of the weir was varied in increments from 140 to 900 withltle hori-zontal, and each weir was 3.7 ft high (vertical dimension). The head on the
crest of the weirs ranged from 0.32 ftto 1.4S ft. The results, presented in Fig. 4,
show 0 plotted ngainst the Bazin coelficient, Ca (in the formula, Q = C6 L h

-gh), in which hldoes not include the velocity head of approach (h,). The

w er Surface El 1024.00

"- fCresl (Gale Raised) El 1020:00

Grand Coulee
(Washington)Bhakra
(India)
Shasta
(California)
Hamilton
(Texas)
Hoover Shae

4-M53
(Ariz.-Nev.)
Hoover. Shape

8-M56
(Ajiz,-Nev.)
Hoc7er. Shape7-C4b

(Ari2.-Nev.)
Friant
(Californa)ls
Norris
(Tennessee)
Madden(Canal %one)

Capilano
(British Columbia) I

11

2

3

4

4

4

3

3

4
1

135

135

110

300

100

100

100

100

100

100

70

I
28

28

28

28

66.25

66.25

67.25
74.17

. 16

16
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14

18

23

26.8

36.0

28.0

47.0

34.0

30.0

71.0

360

410

460

50

50

50

50

1*50

200

120

200

31.65

28
28

32

26.6

1:30

1:80

1:08

1:30

1:20

20.6

26.13

16.0

27.0

30.0

23.0

1:20 1 Montrose

1:60

1:25

1:72

1:72

1:60

Vort Collins
(Colo.)
Customnhuse
(Denver. Colo.)

Customhouse

Fort Collins

Montrose, Colo.

Fort Collins

Fort Collins

Fort Collins

Fort Collins'

Denver Federal Center

0 10 20 Axis of CreslL_..L_._j
Scale,iin Feet

(c) NORRIS DAM IO0-FT BY 14-rT DRUM GATE Maximum Waler Surface
Cresl (Gate Raisedl El 570.00'

Maximum Water Surface El 1047.00 .

.. Gate down. b Refers to the shape of the spillway cross section.

listed in the table-Grand Coulee Dam (Washington), B3hakra Danm (India),
and Shasta Dam (California)-s.re identical except for the length and ntumbher.
The models of each were tested at different times by different personnel. The
results of the tests are nearly identical, which fact indicates the consistency
possible in this type of test. Although identical gates are of value in indi-
eating the consistency of results, test results on dissimilar gates are desirable
because they can give assurance that all factors involved in the establishment
of similitude have been considered. The study includes only eleven gates
(Table 1), but the dimensions of these vary over a fairly wide range, and the
consistency indicated in compiling the results was quite satisfactory.

Cross sections of representative examples of the spillway overflow sections
and drum gates listed in. Table I are shown in Fig. 3. For Hoover Dam,
Shape 4-M3 is shown. The data relating the coefficient, C,, to the head for
the model .drum gates tested are tabulated in Table 2.

RRsuLTS oF BAZIN ON STRAIGHT INCLINED WEIRS

The straight inclined weir is comparable to a drum gate, having infinite
radius, thusthe results of Bazin serve as an introduction to this study.

-i 1.50so Ft.

Fra. 
3

.- ExAMrLtS OP Diaum-GA•Er CRoss SECTIONS

angle 0 is also plotted with respect to Cq' (in the expression, Q =9, L HI) in
which 11 is tile total head. This latter expression wilt be used throughout
the paper.

By reference to Fig. 4 it can be observed (1) that the coefficient, Co, varies
only slightly with tIle observed head on the Weir, (2) that there is a rather

"RtecentExperiments on the Flow of water over Weirsb nasin dA
October, 1888. (Translation by Arthur H oer eir. " ., bn
Club of Philadelphia, Va Vol .X No. 4, 1892, 316.) T.rautsa.e. Jr., Proceedings, Engineers'
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in It ---------------
Grand Coulee 

1 :30 
Vort Collins 

(Washington) 11 135 28 66.25 3GO 31.(;5 (Colo.) 
Bhakra Cu~tolnll()uso 
(India) 2 135 28 
Shasta 

66.25 410 28 1:80 (Denver, Colo.) 

(California) 3 110 28 66.25 400 28 I:G8 CustomhOUff8 
Hamiltoo llexaa) 1 300 28 74,l7 50 32 1:30 Fort Collins 

oover ~ Shape 
4·M3 

(Ariz.·Nev.) • 100 16 26.8 50 26.6 1 :20 !lIontros., Colo. 
Hoover, Shape 

8-M5' 
(Ariz.·Nev.) 
Hoover, Shape 

7-C4& 
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(Ari •• -Nev.) 
Friaht • 100 16 26.0 50 26.6 1:60 Fort Collin.. 
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Maddeo' 
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TABLE 2.-DitJm-GATr COEPFFICIENTS,

Gn&axv Couitza DAM BnAKXA DAM SiIASTA DAU HIAMILTON DAM
(W ae ingto n) (India) (California) (Texas.)

Reservoir Coeli. Reservoir CoefO- Reservoir CoelS- Total head Coeffi-
elevation, Ien.,e elevation et. elevation, cient, on gate. | ict.

in feet C, in feet Cc in feet C, in feet co

GATE ELEVATION6 1260.0 GATE ELEVATION' 1552.0 IGATr ELEVATION6 1037•.0 GATE ELEVAM90.0 992.0

1295 - .2 50 -3.W8 [0175 d..895 - 35 3.7101290 3.842 1575 3.645 1070 3.835 30 3.f,5
1285 3.745 1670 3.550 10(15 3.760 25 3.5801280 3.635 1565 3.420 1300 3.;75 20 3.5001275 3.510 .1560 3.275 1055 3.575 15 3.400
1270 3.352 1555 3.120 1050 3,465 10 3.290
1265 3.220 ' 1045 3.335 5 3.150

G•Am EL~v•.Ioe 1263.8•1 GATE ELEVATION 1557.0 JGATELV+eATtON 1F39r.0 CAT ELEVATION 1195.52

1295 3.50 18 3.430 075, 3.037 31) 3.10131290 3.442 1575 3.380 1070 3.565 25 3.310
1285 3.360 1170 3.295 1065 3.490 20 3.223
1280 3.280 1565 3.170 1060 3.417 15 3.150
1275 3.220 1550 3.040 *. 1055 3.340 10 3.085
1270 3.182 1 1050 3.250 5 3.010

GATE RLEVATION. 1267.02 {G•AT• ILEVATIOm 1803.0 •ATPF 1 Av..TIOVN 1041-.0 1ATh• EIEVAION 9019.0

1295 3.530 1580 3:550 I 05 3.550 25 3.4501290 3.457 1676 3.356 . 1070 5 3.404 20 3.3!N0
1285 3.380 1572 3.290 2006 3.432 15 3.300
1280 3.300 1568 3.345 10069 3,365 10 3.195
1275 3.213 1564 3.465 1055 3,290 5 3.0801'2'70 ". 3J120

GATE ELa8VAToN 1270.48 bATE ELEVATo.1 1567.0 1GATRE. LEYATON 1045.0 (lATF ELV.VATIO, 100(0.

3295 3.600 1550 3.005 - 107, - 3.037 is1 3.610
1290 3.530 1577 8.50 " 1070 3.565 15 3,'1M5
I185 3.462 1573 3.600 1005 3.490 12 3605
1280 3.410 1570 8535 1060 3.415 0 3.5601275 3.375 " 056 3.330 6 3.505•

1050 3.220

GA.TE EucvATioie 1274.01 Gia~r ELEVATION 1572.0 JGATr EL.EVATION 1050.0~ GATE ELEVATION 1013.0
1300 1 3.725 1880 3.780 1 1075 1 3.717 102 3.7181325 .. 695 1579 3.758 1070 I 3.0670 1 3.6.0
1290 3.862 1.78 3690 1065 3.615 8 3.645
1285 3.630 1577 .3.500 1060 3.560 6 3.595
1280 3.600 1570 -3150 1055 3.495 4 4 3.5-30

GATE ELEVATION 1277.50w __________ G.EELEVATION 1055.0 GATE ELEVATION 1020.0
1295 .3.75 T 1078 3.854 - 6 3.01290 3.738 1070 3.827 5 3.610
1285 3.740 1065 3.800 4 3.540
1280 3.765 10(60 3.780 3.5 3,400

__________ _________1055 3.7613 _________

GA.T ELEvATIor 1281.021 _GATELEVATION 1060.0

1295 .7 1075 3.645
1292 3.708 1072 3.683
1288 8.705 1069 3.740
1285 " 3.725 1066 3.815• 1063 3.020 •

G&T ELEVATIoN. 1284.50j _ _GA.ELEVATION 1065.01

1800 34 I I3 107 3.810
1298 3830 '-1074 3.865
1292 I 3.875 1072 3.910
1288 3.950 1070 3.050

GATE ELEVAT1oN 1288.0

1296 3:7'0
1294 3.720
1292 3.6701280 3.580

•o0rdinates of curves prepared by plotting original dats. 6 Gate down.

TA -LE 2.-(oontinued)
FurAN7DA r Nni DAM
(California) I ons DAt - AOD DAuI CAPILANO DAM

7---- oi (Tenne- (Canal Zone) (British Columbia)-: -° ir ------ ------- ---- -elevation e dent, elevation. oe'ee, rontlaea/ e efl- l~eervaon ir

elerivoir Cie t CoeW. Total head Coe i n Reev Coe'in feet Cc in feet C. I * i e. c, e t ile t ie
GATE ELEVATIONS 860.0 E 10200 ' AT E . . .. 232

12GATE ELEVATION 2.0 GATe ELEVATItoi 547.0
580 1 3.6250 105t, 1 3-W15 35 1 3911100 8 .771 3.25 4 1050 I 3.845 30 1 3770 1 "50 1 3.705

3.460 105 f 3.70 25 1 .6 . 570 173.05571 I 3'34 1040 3.670 7 20 3.560 5650 3.5
50 8 1 3. 475 1035 1 3.550 15 3 5 3.25

05 3.175 j 1030 3.30 3.4a 50 34153502 2 1025 3. 2 3.250 j5.
GATE ELEATON 561.5 GAEEEAIN1022.0 Gr LVTO 3. jGT LVTO 5.

1580 3.3.10 -T 1055 5. 78 1 .1- 385.43.250 1025 . 20 3675 3.415

7.1 3.200 100 3...... t 3.590 555 3..
68 3.15 & 1 035 3.400 1 3.50 5 3.4250

2.IGATE 5 1C LVATIo 1022.0 GAE "LEVATION 24 GT 52

_ 81 2 1025 3.000 3 . 6*0 505 IO3.320
7758 ,, oo1050 I3A 10 ,5 1.0 30 . j 3.9. 0 .. 583...-4 3.280 30025 03 .o 580 . .550.

.I 3.240 " 305 | .7',2,3.7350 . 3.61.

57.1 3'200,.¢ 20 3.67 57 Is•,€ 5

8 3.17 1040 5 3.80

858 138 1035 3:450 1 375 90 3.355

5 5 2.960 1 570 .50374 3.130
100 .050008 3,2

GATE ELEVATION 56.0 30200 5 .410 50A T 3.30mo 3 A XmLVTO 0tOGT 3&TIO. 400 GATE ELEVATjON, 508,5

587 3.4*321 1055 . 25 3.900 8 . ..

S I 3.40 1 105 l 3.81o I 20 I 3..00 I 58 3.850
574 .* 3.240 2 045 3.780 I 5 3. 60 . 577 1 3.850

1030 3• . 3,38!.

571 1 3.205 104 I 3.70 10 3.815 54 3.920_63 3,03 5 12 10 35.790

0 5 053 0 37800

27 .060 305 7 3.8043378
87 .55 1 1045 3.0 3.77 38603:

74 1 3.550 I " 1040 .378445
572 j ..og { lI6/ 3t• .

---ATE_ EL VT IO 5. r , 1o~ | '0+ I

oA. JELEVATEEV 672.0 J0GA28.0 ELVAT-O- 100.,

560 3.72510 358 1383501

578 3•7 2 10501 32001
7 3. 38 811 204B5.903.8855

574 I 3.020 I 3040 3880'
- 1 035 ! 3 ."75 1.5 7.

GATUELEVATION 573.0 GATE ELEVATION 1032.0 [------

584o10 3.740 105 
U1 

38704

578 3.708 1050 3.875 I . 376 ,3.75 3~1045 3.880

.575 I 3.780 3 040 I 3.895 "I .
574 I 3.000 I 1035 I 3.920 'GATE E LEVTIO N 57 60 G ;ATE ELEVATION 1034.0 I.

880 3.780 -1055I 3.815578 3. , 1050 3.825S 577 3 : .80 7 1045 5 is8.5580

576 4 3.90 s 1040 3.855 I-
1036 I 3.945 |'

I " ~Coordinates of curves prepared by plotting orig~inal data. I Gate down.

15 5 3.91
. .0 .3.4 1.•6

I
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TABLE 2.-DRUM-GATB CO~;FFlClFlNTS' TABLE 2. "-(Continued) 

GRAND CoOLE!) DAM BU"RitA D".lI SIIASTA D .. >t llAMIL1'O" D ... " 
(Washington) (India) (California) (Texas) 

Reservoir 

I 
Coeffi. Resen'oir 

I 
Coeffi- Rcsen"oir I Coeffi- Total head I Coclli· 

elevation, cient, elevation, oi.nt, elevation. dent, onl!nw, dent, 
in feei C. in f~et C. in feet C, in feet C. 

1295 3.1120 1580 3.680 «liS 3.895 35 3.710 
1290 3.842 1675 8.645 WiO 3.8.15 30 :l.tH5 

G .. T£ ELeVATION' 560.0 10 E I 
ArPJ L"V .. T.o .... 1020.0 OAT" ELEVATION' 232 0 I 0 E 

1285 3.745 1670 3.M!) 1005 3.700 25 3.530 
1280 3.635 1565 3.420 1000 a.675 20 3 . .';110 
1275 3.510 1660 3.275 1055 3.575 15 3.41)0 
1270 3.352 15.55 3.120 1050 3.465 10 3.2\){) 
1265 3.220 l(l4~ 3.335 5 3.1\\0 

GATl!I ELEV/o.TlON 1263.61 10"1'8 EL':V"TION 1657.0 I GATE r.LEV ATU)" 1039.0 I (;,,1''' ELr.VA'tION 1106.52 

1295 3.530 1580 3.430 1075. 3.637 30 3.·100 
1290 3.442 1575 3.380 1070 3.565 25 a.310 
1285 3.360 1570 3.295 1005 3.490 .20 3.22:1 
1280 3.280 1565 S.170 1060 3.417 '5 \ 3.150 
1275 3.220 1560 3.040 1055 3.340 10 3.085 
1270 3.182 1050 3.250 5 a.ow 

O"'T" ELEV"'TlON. 1267.02 G,,;,;,ELFlVAT'ON 1662.0 IGATJl:J';uEVATlO" 1041.0 I G,;,1'£ I,LEvATw>r 9011.0 

B195 3.530 1580 3.550 1075 3.550 25 3.150 
1290 3.457 1676 8.355 1070 3AU4 20 a.allo 
1285 3.380 1572 3.290 lOOo 3.432 15 a.aoo 
1280 3.300 1568 3.345 lOGO 3.365 10 a.lus 
1275 3.213 1564 . 3.465 1055 3.290 5 3.080 

ATE 'L"'''AT'ON 561.5 GATE ELI;;VAnON 10220 1 OAr E 
580 . S < LEVAno", 236.0 GATE E""VAUOY 655.4 

iii I flil I i~li I Hn I t~ I Hi! I Iff I Hig 664 2.050 ISgg 3.460 10 3.500 568 ~::gg 
1025 33'.0:100°0 6 3.410 565 3.320 

1270 . 3.120 

G"'Tm E"lOVATU)N 1210.48\ GATEELEVATlON 1661.0 !GATF.Er.EVATlON 10-15.0 I UA1'g BL"VATlO" 100(\.0 

1295 3.600 1580 3.665 1075 3.037 18 3.G10 
1290 3.530 1517 3.650 1070 3.565 15 3.(1.% 

. 1:>.85 3.462 1573 3.600 1005 30490 12 3.605 
128<1 3.410 '1570 lU3S 1060 3.415 9 3.500 
1275 3.375 1055 3.330 6 3,[j(J[' 

OA:::LEV .. TION 566.0 I GAT" E"EV"TION 1020 ° 10 E . I 
1050 3.220 

G .... T .. ELEV .... TION 1214.011 G .... T .. ELEV .. TION 1572.0 ! GAT" ELEVATlON 1050.0 I GAT" ELEVATION 1013.0 

1300 3.725 1580 3.780 

I 
1075 

I 
3.717 12 

I 
3.718 

1295 3.695 1519 3.755 1070 3.670 to 3.000 
1290 3.662 1578 3.690 1065 3.615 8 3.645 
1285 3.630 1577 ·3.500 1060 3.560 6 3.596 
1280 3.600 1676 3.150 1055 3.495 4 3.5~0 

O .. TIl ELElVATlON 1277.60 I !GAT",ELEVATION 1055.0! GAT'" ELgVATION 1020.0' 

1295 I 3.750 12\lQ 3.738 
1285 3.740 
1280 . 3.765 

! GATE ELEVATIO;r 1060.0 I 
I !&~~ I H~i I ! I i:~g 1060 3.780 3.5 3.400 
.. 1055 3.763 

GATEELEVATION 1281.02 I 
g:g I H~g I 1288 8.705 
1285 3.725 I izU Ilrro I 1066 3.815 

10033.920 . 

. G .... TR ELEVATION 1284.50 I IdATicELRV"T(ON 1005.0 I 
1300 

I 
3.84(1 

I IJl96 3.saO 
1292 3.875 
1288 3.950 

OAT" ELI'lV"TlON 1288.0 I 
1296 3.750 

I 1294 3.720 
1m 3.670 
1290 8.680 

I f8f: I U~~ I 1072 3.910 
1070 3.950 

OAT" ELEVATION J>72.0 I GATE EUVATION 1030.0 I 
:¥g I N~g I 1999 I :'89890 I 670 8.680 J045 . 0 
674 3.620 1~0 l~g 

1035 3.875 

GATII: EUV .. T'ON 573.0 0 .. 1'., ELE" .. T.ON 1032.0 I 
in I Hig. 'f 1$ I ~:£g I 3.780 1040 3.895 
57. 3.1100 1035 3.920' 

O"'T£ ELEv .. noN 57ll.0 I O .. TIl ELEVATrON .1034.0 

580 3180 I 1055 3.815 
gf~ ." 3:7110. 1050 3.835 I 
676 3.8~0 1045 3.855 . 

3.1150 1040 3.885 .. 
1036 3.1l45. 

roo'rdinat~ of .curves prepared by plGtting original data. & Gate do\Vll' • Coordinates or ~urve9 prepared by pJottillg or'~i--' da'-
- ..... .... • Gate. down. 
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TABLE 2.-(Continued)

Hoovma DAM (Arizona-Nevada) HoovER DAM (Arizona-Nevada) lloovnm DAM (Arizona-Nevada)
SHAPE 4-M3 SHAPE 8-115 SHAPE 7-C4

Total head Cooff. Total head CoeD- Total hend xoct-
on gate, cienct, on gate, cleat,
in feet Ce in 1et C, in feet C,

GATE ELEVATIO20 1205.4 GATE E.LEVATIONb 1205.4 . GATE ELEVATIONb 1205.4

26 3.670 28 3.735 26 3.1365
22 3.605 25 3.705 22 3.013
18 3.540 20 3.650 18 3.540
14 3.472 15 3.565 .14 3.450
10 3.405 10 3.460 10 3.360
6 3.338 5 3.335 0 3.200

GATE ELEVATION 1209.4 - GATE ELEVATION 1209.4 GATE ELEVATION 120D.0

20 3.675 24 3.590 23 3.725
17 3.645 20 3.540 19 3.650
14 3.015 16 3.492 15 3.580
11 3.585 12 3.428 11 3.508

8 3.555 8 3.330 7 3.415

GATE ELEVATIONr 1213.4 GATE ELEVATION 1213.4 GATE ELEVATION 1213.0

20 3.880 . 20 3765 1W 3.500
17 3.875 16 3.705 16 3.845
14 3.875 12 3.725 13 3.825
11 3.870 8 3.668 10 3.750

8 3.870 4 3.600 7 3.640

GAToE ELxVATION 1217.4 GATE ELEVATION 1217.4 G^ATE EILEVATtON 1217.0

14 3.960 15 3.900 (5 3.s6
12 3.980 12 . 3.890 13 3.1130
10 4.010 9 3.900 11 3.935
8 4.07 6 3.930 S) 3.970

- 7 4.020

GATE ELEVATION 1221.4 GATE ELEVATION 1221.4 GATE EL•VATION 1221.4

10 3.890 11 3.830 I. 4 3.815
8 3.930 9 3:840 12 3.820
6 4.020 7 3.875 I10 3.823
5 4.100 5 3.935 8 3;825

Coordinates of curves prepared by plotting original data. & Gate down.

sharp reversal in the curve when the angle 0 approaches 280, and (3) that
the coefficient of, discharge is a maximum at this angle. As the angle 0 is in-
creased from 280 to 90', contraction of the jet gradually reduces the coefficient
to approximately 3.33, which occurs when the weir is vertical. As 0 is de-
creased from 280 to 0* the coefficient is gradually reduced-either by approach
conditions, friction, or both-to that for a broad-crested weir, which may be
some value between 2.8 and 3.1. -As the principal difference between the drum
gate and the straight inclined weir lies in the curvature of the gate, the trends
for the two should be similar.

An inconsistency exists in Fig. 4-namely, the coefficient of discharge for a
vertical sharp-crested weir should approximate 3.33, but Fig. 4 shows that
Bazin obtained 3.45. This conclusion is supported by the fact that the USBR,
Ernest W. Schoder, M.ASCE, and Kenneth B. Turner,' and others have not
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a "Preeiee Weir Measurementa," by Ernest W. Sehoder and Kenneth B. Turner. Transaactions, ASCE,
Vol. 93. 1029. p. 999.
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HOOVEB DA!o"(Ari.ona-N~V8d8) 
SHAPE 40M3 

Toto.! head 
on gate, 
in feet 

coom· 
cient. ' 

C. 

OATIS ELEVATION' 1205.4 

26 3.670 
22 3.605 
18 3.540 
14 3.472 
10 3.405 
6 3.338 

GAT,. ELEVATION 1209.4 

20 3.675 
17 3.645 
14 3.615 
11 3.585 

8 3.555 

GATE ELISVA'IION 1213.4 

20 3.880 
17 3.875 
14 3.875 
11 3.870 
8 3.870 

OATil ELEVATJON 1217.4 

14 3.960 
12 3.980 
10 4.010 
8 4.075 

GATE ELEVATION 1221.4 

10 3.8\10 
8 3.930 
6 4.020 
5 4.100 

DnUM OA'fI':S 

TABLE 2. "-( Continued) 

I 
I 
I· 
I 
I 
I 
I 
I 

HOOVEB DAM (Ari7.ona-Ncvada) 
SHAPE 8-l\l5 

Coeffi
cient, 

C. 

GATE ELEVATION' 1205.4 

28 3.735 
25 3.705 
20 a.050 
15 3.505 
10 3.460 
5 3.~35 

GAT., EL"VATION 1209.4 

24 3.5!JO 
20 3.510 
16 3.492 
12 3.428 
8 3.330 

OATIS ELEVUION 1213.4 

20 3.765 
16 3.705 
12 3.725 
8 ~.668 
4 3.600 

GATE ELISVATION 1217.4 

15 3.\100 
12 3.8110 
9 3.!IOO 
6 3.930 

GAT., ELEVATION 1221.4 

11 3.830 
9 3:840 
7 3.875 
5 3.935 

I 
I 
I 
I 
I 
I 
I 
I 

1I00"ER D .. >I (Ari1.Onn-NevBua) 
SIIAPE 7-C4 

Total hend 
on ~ntc. 
in feet 

Coeffi
cient. 

C. 

GATE ELF-VATION' 1205.4 

2G :l.n05 
22 3.tJl5 
18 3.540 
·14 3.450' 
10 3.360 
6 3.200 

GATE ELEVATION 1200.0 

23 3.725 
19 3.050 
15 3.580 
II 3.508 
7 3.415 

GATE ELEVATION 1213.0 

III 3.800 
16 3.815 
13 3.825 
10 3.750 
7 3.610 

GAT}~ ELJ.;VATWN 1217.0 

15 

I 
:1.!l!;O 

1:1 3.11:10 
11 3.035 
II 3.1170 
7 4.020 

GATE ELE\~'\l'ION 1221.4 

14 3.815 
12 3.820 
10 3.823 
8 3;825 

• Coordinates of curVes prepared by plotting origiMI data . • Gnte down. 

sharp reversal in the curve when the angle 8 approaches 28°, and (3) that 
the coefficient of discharge is a maximum at this angle. As the angle 8 is in
creased from 28° to 90°, contraction of the jet gradually reduces the coefficient 
to approximately 3.33, which occurs when the' weir is vertical. As Ois de
creased from 28° to 0° the coefficient is gradually reduced-either by appronch 
conditions, friction, or. both-to that for a broad-crested weir, which may be 
some value between 2.8 and 3.1. .As the principal difference between the drum 
gate and the straight inclined weir lies in the curvature of the gate, the trends 
for the two should be similar. . 

An inconsistency exists in Fig. 4-namely, the coefficient of discharge for a 
vertical sharp-cre8ted weir should approximate 3.33, but Fig. 4 shows that 
Bazin obtained 3.45. This ,conclusion is supported by the fact that the USBR, 
Ernest w. Schoder, M~ASCE, and Kenneth B. Turner,6 and other~ have not 

I "Precise Wefr Measurements," by Ernest. W. Schoner and I(enneth B. Turner, 7'ratllllcliona, ASeR, 
Vol. 03. 1029. p. 990. 
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412 DRUM GATES

been able to check the discharge measurements of Bazin. However, the
actual values are not so important for the case at hand as is the significance
of the trend.

The method for combining results from the eleven drum ga
(Table 2) consisted of first plotting the coefficient of discharge data

A.

DRUM GATES 413
total head, including the velocity head of approach, measured above the high
point of the gate, and r is the radius of the gate. In Fig, 5, C, is based on therelationship, Q -C, L Ai. For positive values of 0, the head was measuredabove the lip of the gate, whereas for negative angles it was observed abovethe high point, or crest, of the gate proper. The method of measuring thehead is illustrated in Fig. 2.

Upon completion of a similar set of curves for each gate tested, the elevensets of curves were replotted and combined into the chart exhibited as Fig. 6.The results from the various gates showed good general agreement; and thecurves in Fig. 6 constitute the general experimental information needed fordetermining the discharge coefficients for gates in raised or partly raisedpositions. The supporting points are not shown in Fig. 0, but the individualinformation for each gate is listed in Table 2.

ANALYSIS OF TEST RESULTS

The curves in Fig. 6 show a tendency toward reversal, similar to that• ex-hibited by the 1ýazin curve in Fig. 4, but the points of inflection viiry from0 = 200 to 6 - 30', depending on the value of H/r. Fig. 4 showed the co-efficients to vary only slightly with the head, but in this case the coefficientsdefinitely Vary with the head.
A matter of significance is the reversal of the (Ii/r)-order which occurs at290 (Fig. 6). The coefficient of discharge has but one value, 3.88, when 0 ap-proximates 29';.thus, it is insensitive to both the radius and the head on thegate for this angle. The curve for H/r 0 approximates a drum gate ofinfinite radius and was obtained from the data of Bazin (Fig. 4) by apply-ing a uniform adjustment.
As stated previously, similitude is valid for small negative angles of 0, aswell as for positive angles up to 900; thus, the curves in Fig. 6 are shownand recommended for use down to 0 = -15'. As the gate is lowered beyondthis angle, the curves double: back and converge, finally terminating in thefree flow coefficient.

The discharge coefficients in the region between 0 = -15° and the gatecompletely down are determined by graphical interpolation. Interpolation isaccomplished by plotting head-discharge curves for several gate angles between-15? and the maximum positive angle. Also the head-discharge curve isplotted for the free crest. This information is then cross-plotted to obtainvalues in the transition zone. The method will be explained in the examplethat follows. It will be discovered that negative angles, greater than -15°(with the exception of the free crest) are not particularly important from anoperator's standpoint, as a change in gate position has little effect on the dis-charge in this range.
It.must be assumed that the coefficient of discharge is known for at leastone value of the head on the free crest (gate completely down) for the partic-ular spillway. under consideration. With the coefficient known for one ormore heads, the complete coefficient curve for the free crest can be plotted byconsulting Fig. 7, in which H., and C. are the designed head and the coefficient

hia. 6.--GENERAL CU1VBS -r¥O 'THE DiZrORMN 0ATION or DiseA rOC CouwrriictET 1

for each gate as illustrated by the sheet for the Shasta Dam gate (Fig. 5).With the coefficient of discharge as the abscissa and H/r as the ordinate, each
curve in- F , 5 represents a different gate angle 6, which the tangent to the
downstr ip of the gate makes with the horizontal. In all cases, 11 is the i0
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. been able to check the discharge ~easurements of Bazi? /Jo,:c\".~, the 
actual values are not so important for the case at band n8lS. t Ie slgnl1Cance 
of the trend. . 

METHOD OF COlllBINING TEST RESlJLTS 

The method for combining results from the clc.ven drum gates teste~ 
(Ta.ble 2) consisted of first plotting the coefficient of dJschllrge data SCI nrntel~ 
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. for each gate as illustrated by the sheet f?r the Shasta Dam g~t.e(!ig. 5~ . 
. With the coefficient of discharge as the absclssa. and H I~ as the or ma ,e~~. 

. •. . . 5 re resents a different gate angle 0, which the tangent ~o e 
dcurv~"t ID. . ';p otthe g. ate makes with the horizontal. In all eases, II IS the OWIL r 
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total IJCllci, including the velocity head of approach, mensured above the high 
point of the gate, nnd r is the radius of the gate. In Fig, 5, C

Q 
is based on the 

relationship, Q = C" L Ht. For posith'e values oC 0, the head was measured 
above the Jip of the gate, wllerells [or negative angles it was observed above 
the Iligh point, or crest, of the gate proper. TIlc method o[ inetlSuring the 
head is illustrated in Fig. 2. 

. Upon completion of l1- similar set o{ curves (or each gatc tMted, t11e eleven 
8ets of Curves \\'erl) replotted and combined into tIle chart e)(hibited liS Fig. ti. 
The results from tIle various gates showl)u good general agreement; nnd tIle 
curves in Fig. 6 constitute the general experimental information needed for 
determining the dischnrge coefficients for gates in raised or partly raised 
positiolls. The supporting points are not shown in Fig. 6, but the individual 
information for each gate is listed ill Table 2. 

ANALYSIS OF TEST RESULTS 

The Curves in Fig. 6 show a tendency toward reversal, similar to that ex~ 
hibiteu by the llazin curve in Fig. 4, but the points of inflection vary from 
o = 20° to 0 = 30°, depending on the value 01 H/r. Fig. 4 showed the co
efficients to vary only slightly witI! the head, but in this cnse tIle coefficients 
definitely vary with the head. 

A matter of significance is the reversal of the (IlJr)-order wllicll OCcurs at 
29° (Fig. 6). The coefficient of discbarge has but one value, 3.88, when 8 ap_ 
proximates ~9° ;tltUB, it is insensitive tobotll the radius and the head OIl the 
gate for this angle, The cUrve lor HJr '= 0 approximates a drum gate of 
infinite radius and was obtained from the data of Bazin (Fig. 4) by apply-
ing 11 uniform adjustment. . . 

As stated previously, similitude is valid for small negative aogles of 0, as 
well as for positive angles up to 90°; thus, the curves in Fig. 6 nre shown 
and recommended for use down to 8 = -15°. As the gate is lowered beyond 
this angle, the curves double. back arid converge, finally terminating in the 
free fIow coefficient . 

TIle discllarge coemcicnts in the region between 0 = -150 nnd tIle gat~ 
completely down are determined bygrnphical interpolation. Interpol3tion is 
accomplished by plotting head-discharge curves for several gate angles between 
- 15':' and the maximum positive angle. Also the head-discharge curve is 
plotted (or the free crest. This information is then cross-plotted to obtain 
values in the transition zone. The metllod will be explained in the example 
that follows. It will be discovered that negative angles: greater thiln -150 

(with tho el(ception of the [ree crcst) ate not particularly important from an 
operator's standpoint, as a change in gate position has little effect on the dis~ 
charge in this range. 

It rnust be assumed that the coefficient of discharge is known for at least 
one value of the head on the free crest (gate completely down) for the partie

. .. ular spillway under consideration. With the eoefficientknown for ODe or 
more heads, the complete coefficient curve lor the {reeClest can be plotted by 
conSUlting Fig. 7, in which H. and C. are the designed head andthe coefficient 

e 
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for the designed head, respectively, This chart was reproduced from a pre-

vious publicatiooi7 and represents a curve well supported by tests of some fifty

overfoll spillway crests having wide variation in shape and operating conditions.

13 I I - APILICATION OF RIESUL'S

and C. -3.48) is constructed by arbitrarily assuming several values of 11/1I.and reading the corresponding values of C/C. from Fig. 7. The method is

illustrated in Table 3, and the head-coelficient curve for free flow (gate down),

obtained in this manner, is shown in Fig. 10.

Crest (Gate Up) Eft 2497.0 ~7
/

/
2/.

/

1.2
1.1 From the plan and section of the Black

1.9 Canyon Diversion Dam (Idaho), shown in

s.9 Figs. 8 and 9, assume that it becomes necfs-

0.• sary to compute and construct a rating curve
0.7 for one drum gate for each 0.5 ft of gate elc-

0.5 vation. The scale on the gate position indi-

0.4 cator is calibrated to show the elevation of

0.4 _ -the 
is cat

0.2 the high point of the gate, and the gate has a

0.1 constant radius of 21.0 ft. The gate is 64 ft

o o.s 0.9 x. long. The coefficient of discharge for the free

... lio, crest is Co = 3.48 for the designed head (11.)

0of 14.5 ft.

Fro. 7.--CofrrlctzNS or DtSCRARGE With the coefficient of discharge known for

o o•oTi s TnA . Tfl DparoiiVP free flow at the designed head, the entire free-

flow coefficient curve can be established by consulting Fig. 7. The free-flow

coefficient. curve for Black Canyon Dam spillway (for which H° - 14.5 ft

/
r4 rt 6

Fia. 9.-OSrj.LwAY CazEs Dr'e,., BJLACK CAHION D)AM IN IDAII3

TABLE 3.-I{EAD AND DISCHARGS COMPUTATIONS FOR A FIREE CREST

(BLACK CANYoN, DAM IN IDAHO)

Total head Reservoir Ratio.Q
Jrf lenin 'WYo, flato ,b Ooeffleieot, Q, in on ft

Hin it elevation, f/1 C/C',C per Aec'

(1) (2) (3) (4) ()) (8)

17 2409.5 1.172 1.020 3.55 15,950

16 2498.5 1.104 1.012 3.62 14,420

14.5 .2497.0 1.0 1.0 3.48 12.296

12 2494.5 0.827 0.080 3.41 9.072

10 2402.5 0.690 0.960 3.34 6,769

8 2400.5 0.552 0.940 3.27 4.730

6 2488.5 0.414 0.905 3.135 2.949

4 2486.5 0.270 0.850 2.957 1,514

3 2485.5 0.207 0.815 2,835 943

2 2484.5 0.138 0,760 2,642 478

*/1. 14.5 ft. A C. - 3.48. * The discharge for one gate: Q CqL Ht, in which L -a 64.0 ft.

Fro. 8.-IPLAN, OT BL&AC CAXTON DIVERSION DAM In IDAMO
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for the designed hea.d, respectively. This cha.rt WIlS reproduced from 1\ pre
vious publicationl and represents 0. curve well supported by tests of some ft(ty 
overfBllspillway erests having wide variation in shape and operating conditions. 
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ApPLICATION OF RI':SUV1'S 

From the plan and section of the Black 
Canyon Diversion Dam (Idaho), shown in 
Figs. 8 and 9, assume that it becomes Ilec~s
aary to con1pute and construct a' rating curve 
for one drum gate for each Q.5 it of gate cle
vation. The scale on the gate position incH
cator is calibrated to show the clevation of 
the high point of the gate, and the gate hilS a 
constant radius of 21.0 ft. The gate is 64 ft 

1.1 long. The coefficient of discharge for the free 
crest is Co = 3,48 for the designed head (fl.) 

of 14.5 ft . 
:~~. J~;-g<:T~~I:~sD~~~~~With the coefficient or discharge known for 

freetlow at the designed head, the entire free-

flow coefficient curve can be established by consulting Fig. 7. The free-fiow 
coefficient. curve . for Black Ca.nyon Dam spillway (for which if. >= 14.5 rt 

0.9. 1,0 
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I 
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nud C. = 3.48) is constructed b b't'l . ~lOd reading the corresponding Yv:[u;sra~1 ~/nssumwg ~~wmtl ,·n.lues of II/II. 
Illustrated in Tn.ble 3n d I o. C. from :FIg. 7. The method is 
obtained in this m!\n:\er~ is ts~~o~~~~I~cF~~fliclleont Clln'e for free flow (gate down), 

\g, • 

TABLE 

Tot,,1 hClld. 
II, inn 

(I) 

17 
16 
14.5 
12 
10 
8 
6 
4 
3 
2 

Crest (Gare Up) E!1,497.0 ~ 
__ /1 

- / I 

/ 
/ 

I 
I 

I 

Fio. O.-SI'JI.LWAY C D n£'81' gl'Alt; Dr..AC,It CANtON l)A~1 IN IDA1JO 

3.-HEAD(~ND DISCCRARGE COMPUTATIONS FOR A FREE CUEST 

LACK ANYON DAM I I ) N DARO 

ne~cr\'oir Ratio.-elevat.ion, Ratio.· . Coefficiellt, 
in r~ ifill. C.IC •. 

Q. ill cult . 
C. per_ 

(Z) (3) (4) (5) (6) 

2409.5 1.172 r.020 3.55 15.1150 
2498.5 1.104 1.012 3.62 14.420~ 
2407.0 1.0 1.0 3.48 12.296 
2·194.5 0,827 0.980 3.41 0.012 
2492.5 0.1;90 0.960 3.34 6.169 
2400.5 0.5SZ 0.040 3.27 4.736 
2488.6 0.414 0.906 3.136 2,940 
2486.6 0.276 0.850 2.051 1.614 
2485.5 0.207 0.8/6 2.835 1143 
2484.6 0.138 0.700 .2.642 478 

-II • .. 14:5 ft • • C. 0: 3.48. • Tlie disehsrge for one gate: Q '" CIL it', In which L .;, 64.0 It. 
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Before considering the rating of the spillway with gates in raised positions,

it is necessary to construct a diagram such as that shown in Fig. 11 to relate

gate elevation to the angle 0 for the Black Canyon Dam gate. The tabulation

in Fig. 11 shows the angle 0 for corresponding elevations of the downstream lip

of the gate at intervals of 2 ft.

20 Beginning with the maximum positive

angle of the gate, which is 34.883°, the

computations may be begun by choosing

16 -
a representative number of reservoir ele-

vations as indicated in Col. 2, Table 4.

Q The difference between the reservoir ele-

12 .vation and the high point of the gate

(which is the downstream lip in this case)

constitutes the total head on the gate, and

-4 
values of head are recorded in Col. 3.

Col. 4 shows these same heads divided by
"Z the radius of the gate, which is 21.0 ft.

* Entering the curves in Fig. 6 with

4 the values in Col. 4, Table 4, for 0 =

+34.883°,,the discharge coefficients, listed

- in Col. 5 of the set of computations desig-

a nated "A," are obtained. The remainder

2.6 3.0 3.4 3.8 of the procedure outlined in Cols. 6 and

Coeffcient, Cq 7, Table 4, consists of computing the dis-

Fie. 10.-HEAe-COEMIRNT CURVE, charge for one gate from the expression,
BLACE CANTON DA, IIN IDAHO Q = CL H1. A similar procedure of

computation is repeated for other positive angles of 0 as in sets B, C, and D of

Table 4.
As the angle 0 is given negative values, the procedure for determining the

discharge remains the same for angles between 0 and -15', except that the

head on the gate is measured above the high point rather than above the lip.

Discharge computations for negative angles of the gate down to -15.017*

are tabulated in E, F, and G of Table 4.

Plotting values of discharge, reservoir elevation, and gate. elevation from

Table 4 results in the seven curves in Fig. 12 for which the points are denoted

by. circles. The extreme lower curve, on which the points are identified by

x-marks, represents the discharge of the free crest with the gate completely

down. The latter values were obtained from Table 3.

The discharge values shown in Fig. 12 are for one gate only. When more

than, one gate is in operation, the discharges from the separate gates may be

totaled providing the gates are each raised the same amount. .The experi-

mental models contained from one to four gates (with the exception of that of

Grand Coulee Dam, which contained eleven) so a reasonable allowance for

pier effect on the discharge is already present in. the results.

The intervals between the eight curves identified by-points (Fig. 12) are

too great for rating purposes, especially the gap between gate elevations,

2485.75 ft •2482.5 ft. This is remedied by cross-plotting the eight curves

for various constant values of the discharge as shown in Fig. I3. Fortunately,

the result is a straight-line variation for any constant value of discharge. The

lines in Fig. 13 are not quite parallel and there is no assurance that they will

be straight for every drum gate. Nevertheless, this will not detract appreci-

FIG. IJ.-R-LATION8IIIP OF oCATE ELEVATION TO ANGLE a

ably from thle accuracy obtained. Interpolated information from Fig. 13 is

then utilized to construct the additional curves in Fig. 12. If all curves are

considered, Fig. 12 shows the completed rating for the. Black Canyon Dam

spillway for 0.5-ft gate intervals. For intermediate values, straight-line
interpolation is permissible.

CONCLUSIONS

This paper has demonstrated how an existing control structure, such as

the Black Canyon Dam spillway, can also serve as a rating station. The

accuracy of rating curves obtained by the method is estimated to approach

that of an average current-meter traverse of the river providing that (1) the

gate position indicators are made as large as possible and are accurately cali-

416 DRUM GATES 

Before considering the rating of the spillway with gates in raised positions, 
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of the gate at intervals of 2 ft. 
Beginning with the maximum positive 

angle of the gate, which is 34.883°, the 
computations may be begun by choosing 
a representative number of reservoir ele
vations as indicated in Col. 2, Table 4. 
The difference between the reservoir ele
vation and the high· point of the gate 
(which. is the downstream lip in this case) 
constitutes the total head on the gate, and 
values. of head are recorded in Col. 3. 
Col. 4 shows these same heads divided by 
the radius of the gate, which is 21.0 ft. 

Entering the curves in Fig. 6 with 
the values in CoL 4, Table 4, for (J = 
+34:883°,.the discharge coefficients, listed 
in Col. 5 of the set of computations desig
nated "A," are obtained. The remainder 

3.8 of the procedure outlined in Cols. 6 and 
7, Table 4, consists of computing the dis
charge for one gate from the expression, 
Q = C Q L HI. A similar procedure of 

·Fio. 10.-HJ!lAD-CoJ!lrnc'&NT CuRvm, 
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computation is repeated for other positive angles of 0 as in sets B, C, and D of 
Table 4 .. 

As the angle (J is given negative values, the procedure for determining the 
discharge remains the same for angles between 0 imd _15°, except that the 
head on the gate is measured above the high 110int rather than above the lip. 
Discharge computations for negative angles of the gate down to -15.017° 
are tabulated iDE, F, and G of Table 4. 

Plotting values of discharge, reservoir elevation, and gate elevation from 
Table 4 results in the seven curves in Fig. 12 for which the points arc denoted 
by circles. The extreme lower curve,on which the points are identified by 
x-marks, represents the discharge of the free crest with the gate completely 
down. The latter values were obtained from Table 3. 

The discharge values shown in Fig. 12 arc for one gate only. When more 
than one gate is in operation, the discharges from the separate gates may be 
totaled ; providing the gates are each raised the same amount .. The experi
mental models contained from one to four gates (with the exception of that of 
Grand' Coulee Dam, which contained eleven) so a reli.sonable allowance· for.· 
pier efiect on the discharge is already present in the results. 

The intervals between the eight curves identified by pointS (Fig. 12) are 
too great for rating purposes, especiallY the gap between gate elevations, 
2485~75 ft It ~482.5 ft. This is remedied by cross-plotting the eight curves 
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brated, (2) the reservoir gage can be read to within 0.05 ft, (3) nearly atmos-

pheric pressure exists under the sheet of water after it springs from the gate,

and (4) all gates are set at approximately the same elevation.

TABLE 4.-HEAD AND DISCHARGE COMPIUTATIONS Fon DRuM GATES

IN RAISED POSITIONS

Reser- R o, Coeffj- 11, Q, in Re, 
i

voir H t i eu n Set eoira - Ratio. Coeffi. Il , i

S t eleva- in H cienti. iS elepr- in I e ents, in ciI ft

tio, fe cc ft 'er 1  
!in ft. Y C. ft ()per

in ft 
in ft t 

i ee

(1) (2) (3) (4) (5) (6) (7) (1) (2) (3) (4) (5) (6) (7)

GATE ELEVATION 2497.0; 0 + 34.88' GATl, ELEVATiON 2489.0: 0 - 1.28'

2498.0 1 0.048 3.86 1 247

A 24 2 0.095 3.86 2.828 099 2490.0 1 0.048 3.21 1 205

2500.0 3 0.143 3.86 5.196 1.283 2491.0 2 0.095 3.28 2.828 594

I 2492.0 3 0.143 3.34 5.190 1.111

E 2404.0 5 0.238 3.45 11.18 2,469

2-196.0 7 0.333 3.545 18.52 4,202

GATE ELEVATION 2495.0; 0 + 23.43| 24198.0 9 0.429 3.63 27.00 6.273

12500.0 11 0.521 3.695 30.48 8,627

2496.0 1 0.*048 3.85 1 246 - _____-- 
-- -___- -

2497.0 2 0.095 3.80 2.828 698

B 2498.0 3 0.143 3.87 5.190 1,284 UA.T ELF.vATION 2487.2; 0 - - 8.280

2499.0 4 0.190 3.87 I 8.00 1,979

2500.0 5 0.238 3.88 11.18 2,770
2488.0 0.8 0.038 3.02 0.716 138

2489.0 1.8 0.080 3.10 2.415 47D

GATE ELEvATroN 2493.0; 6 = + 14.22' 2490.0 2.8 0.133 3.17 4.685 950

F 2192.0 4.8 0.229 3.31 10.52 2,229

2494.0 6.8 0.324 3.13 17.73 3.892

2494.0 1 0.048 3,09 1 236 2196.0 8.8 0.419 3.51 26.10 5.863

2495.0 2 0.095 3.73 2.828 675 2498.0 0.8 0.515 3.58 35.49 8,131

C 2496.0 3 0.143 3.75 5.106 1,247 2500.0 12.8 0.610 3035 45.79 10,.53

2498.0 5 0.238 3.80 11.18 2,719

2500.0 7 0.333 3.84 18.52 4,552

______ (,ATE ELEVATION 2485.75; 0 - 15.02'

GAT ELEVATION 2491.0; 0 + 6.130 - 0 .- . 0 3.60 - - - 6-

2 187.0 1.25 0.000 3.00 1.398 208

2488.0 2.25 0.107 3.07 3.375 003

2492.0 1 0.048 3.47 1 222 248o.0 3.25 0.155 3.15 5.850 1.181

2493.0 2 0.095 3.51 2.828 635 G 2491.0 5.25 0-250 3.275 12.03 . 2,522

D 2494.0 3 0.143 3.57 5,196 1,187 G 2493.0 7.25 0.345 3.375 19.52 4,216

D 2496.0 5 0.235 3.63 11.18 2,597 2495.0 9.25 0.440 3.405 28.13 0.238

2498.0 7 0.333 3.70 18.52 4,386 2197.0 11.25 0.530 3.54 37.73 8.548

2500.0 9 0.429 3.77 27.00 6.515 2499.0 13.25 0.631 3.595 48.23 11,087

H is the total head on the gate. & The discharge for one gate: Q - C. L III.

--In connection with provision (3), the blunt piers on the Black Canyon Dam

spillway, Figs. 8 and 9, provide effective aeration under the overfalling sheet

of. water for all but very small heads with gate completely raised. In the

case of provision (4), uniform operation of the gates is also most desirable from

the standpoint of stilling basin operation for minimum erosion downstream.

Discharge measurements on the prototype are desirable whenever possible

as a check on the accuracy of the foregoing method. Sufficient observations

should be taken, however, to esta~blish the fact that the prototype information

is consistent and reliable.
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brated, (2) the reservoir gage can be read to within 0.05 ft, (3) nenrly atmospheric pressure exists under the sheet of water after it springs from the gate, ,and (4) all gates are set at approximately the same elevation. 
TABLE 4.-HEAD AND DISCHAiWE COMPUTATIONS Fon DnUM GAn;s • 

IN H.AISED POSITIONS 

= : 

r'-\ R·~too~ ~II, Q, in 
R(\,)er· UP,tto. Ill, fl. in 

voir H, voir !l, Cocm. 
Set elevB- in H cicnt.~, In 

cU It Set eh.!\'n,· In II eicnt8, in cit It 
tion, {ta -; C. It per tiOIl, fta - C, It prr 

in ft 
sccb 

in It 
r ~ccft 

(1) (2) (3) (4) (5) (6) (7) (1) (2) (3) (4) (5) (6) (7) 

GATE ELEVATION 2497.0; 8 = + 34.88° GATt: F.LEYATION 24sn,O: 0 = - 1.28' 

-
\2498.0 \ 

1 \ 0,048 \ 3.86 \ 1 \ 247 2,190,0 1 0.048 3,21 I 205 A 2499,0 2 0.095 3.S6 2.828 699 
2500.0 3 0.143 3.86 5.196 1.283 2491.0 2 o ,OilS 3,28 2,828 Ml.l 

2492,0 3 0,143 3,31 5.1YG 1.111 
E 2·19<\,0 5 0,238 :-\.45 11.18 2.4G9 

GATE ELEVATION 2495.0; 6 = + 23.43° 
·z.tH6.() 7 0.333 3.51\5 18,52 4.202 
2·\\IS.0 9 0.429 3.03 27,()0 6.273 
2500,0 11 0 .. 5:H 3.695 30.18 8.627 

\ ", .. \ ' \ OM' \ '.M 

I 2·16 
2497.0 2 0.005 3.86 2.828 698 OATE F:LF.V"TION 2187.2; 0 = - 8.28' B 2498.0 a 0,143 3,87 5.196 1.284 
2499.0 4 0.190 3.87 8.00 1,979 
2500.0 .; 0.238 3.88 11.18 2,770 

2,188.0 0.8 0.038 3,02 0·710 138 
248!1.0 \.8 0.086 3,10 2,415 471} 

GATE ELEVATION 2493.0; 8 = + 14.22° 24~O.O 2.8 0.133 3.17 4.G85 H50 

F 21!J2,0 4.8 0.22Y 3,31 10.52 2.2~9 
2494.0 6,8 0.32·1 3.·13 17.73 3.892 

2494,0 1 0.048 3.09 1 236 21!l6,O 8.8 0,419 3.51 26.10 5.863 
2495.0 2 0.095 3.73 2.828 675 249g,() 10.8 0,515 3,58 35.19 8,131 

G 2406.0 3 0.143 3.75 5.106 1.247 2500.0 12.8 0.610 3,0~5 45.79 10.Gu3 
11.18 2.719 2498,0 5 0.238 3.80 

2500.0 7 0.333 3·84 . 18.52 4,552 
GATE ELEVATION 2485.75; 0 ~ - 15.02° 

GATS ELEVATION 2491.0: e = + 6.13° 
21810 

'T~r 
1.398 268 

2·188() 2 25 0.107 ~.07 3.37!) 663 
2492.0 1 O~ \ '" , \ m 

24890 3.25 0.155 3.15 5.85\1 1,181 
2493.0 2 0.095 3.51 2.828 635 G 

2491.0 5.25 0.250 3.275 12.03 2.522 

D 2494.0 3 0.143 3.57 0.196 1,187 2193.0 7.25 0.345 3,375 19.52 4,2111 
2496.0 5 0.235 3.63 11.18 2.597 24\)50 9.25 0.440 3.4G5 28.13 6.238 
249S.0 7 0.333 3.70 18.52 4,386 2197.0 11,25 0.530 3.54 37.73 8.548 
2500.0 9 0.429 3.77 21.00 6.515 2499.0 13.25 0.631 3.595 48,23 Il,OQ7 

• H is the total head on the.gate. 'The di.chnrge for one gate: Q - C. L III. 
== 

.. 'In connection with provision (3), the blunt piers on the Black Canyon Dam spillway, Figs . .8 and 9, provide effective aeration under the overfa\\ing sheet of water for aU but very small heads with gate completely raised. In the case of provision (4), uniform operation of the gates is also most desirable from the standpoint of stilling basin operation for minimum erosion downstream .. Discharge measurements on the prototype. are desirable whenever possible as a check on. the accuracy of' the foregoing method. Sufficient observations ifi"oUld be taken, however, to establish the fact that the prototype information is consistent and reliable. 
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DISCUSSION

GUIDO 'lWrss'.-The information presented by Mr. Bradley is of utmost

value for determining the quantities of discharge over drum gates under various

heads for any gate position. This information will pernit operators in the.

field to adjust the gate position from corresponding chart values in such a

manner as to obtain the desired flow. The use of drum gates as an actual

metering device for spillway quantity discharges is unique and the results

obtained are more practicable and reliable than those obtained by stream

raging, especially when this gaging is conducted during periods of high floods.

It would have been interesting if the author had presented an investigation

of the flow, profiles of the upper and lower nappe surfaces, as well as the actual

water pressures on the upstream plate of the drum gate by use of charts. This

would afford an opportunity to obtain the true loading conditions on the gate

during the cycle of operation from fully-raised gate to fully-lowered gate. 'T'his

information would be important in the determination of time buoyancy and

ilading criteria of the gate structure.

SAM S11ULITS,' M. ASCE.-An outstanding contribution to the design and

operation of drum gates has been presented in this report of the author's work

at the USBR. The paper and its complemeut2 fill a. great nieed.

Since 1928, wheit the Freeman Scltolarships were estal.ished, there has

been it tremendous development of hydr'ulic mnodel research in the laboratories

of the United States. Although these laboratories are unexcelled in size and

quality, many hydraulic engineers have pondered the procession of models

(spillways, stilling pools, and river reaches) in the period from 1928 to 19553

with few, if any, summaries or proposals for design to reduce the dependence

on models. In Air. Bradley's work there is strong evidence that the laboratories

will produce correlations and syntheses-not more models.

When it is realized that many of the most famous and productive labora-

tories in the United States did not exist prior to 1928, the lack of correlation

and synthesis for general use is understandable. The hope is that other works

of similar quality will be added to engineering literature.

BOe BuEHL3E ,4.A. M. ASCE.-An interesting and clever use of data has

resulted in a method by which records of gate settings at damns can be made a

substitute for missing stream-flow records and can be used to augment existing

records. The construction of a dam and reservoir often floodsan established

stream gage. Unless the gage is replaced below the dam or upstream from the

reservoir, subsequent stream flow usually is not accurately known. Sometimes

a series of dams (each causing the water to back up to the dam above) prevents

continuing established gages at the strategic points where they had been

I Mech. Engr., Bureau of Reclamation, U. S. Dept. of the Interior, Denver, Colo.
'Associate Prof., Director, Hydr. Lab., Civ. Eng. Dept., Pennsylvania StateCollege, State College, Pa.

'iHydr. Engr.. TVA, Knoxville, Tenn.
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DISCUSSION 

GUIDO "'tV yssB.-The information presented by Mr. Bradley is of utmost 

value for determining the quantities of discharge over drum gates under vnrious 

heads for any gate position. This inforllllltion will perlllit operntors in the 

field to adjust the gate position from corresponding chart "alues in Bueh n 

lllanner as to obtain the desired flow. 'rhe usc of drum gates as an actual 

metering device for spillway quantity discharges is unique and the results 

obtained nre more practicable and reliable than those obtained by stream 

gagillg, especially when this gaging is conducted during periods of high floods. 

It would have been interestiug if the author had presented an iU\"Cstigation 

of the flow, profiles of the IIppCl' and lower nnppe surfaces, as well AS the aetunl 

wnter pressures on the upstrealll plate of the drum gate by lise of charts. This 

would afford an opportunity to obtaiil the true loading conditions on the gate 

du~ing the cycle of operation from fully-rnised gate to fully~lowered gate. This 

inforllUltion would be important in the det.ermination of the buoyancy !Ind 

IOl).dillJ!; criteria of the gate structure. 

SAM SUULITS,l 1\1. ASCK-All outstanding contribution to the design and 

operation of drum gates has been jlresented in this report of the author's work 

nt the USBH. The papcr arid its com plelllclIt2 fill II great nced. 

~irwc I !l28, whclI t.hc FreclII:\n Hchul:mlhipR were cstahlh!llCd, t.lwr!' IHls 

becn n trelllendouOi de\·eloplllcnt of hydraulic lIlodclreseareh ill the laborntodel< 

of the United States. Although these laboratories are unexcelled in size and 

qll:Llity, many hydraulic engineers h:we pondered the procession of llIodel!' 

(spillways, stilling pools, and rh'er reaches) in the period from 11)28 to I!J5:J 

with few, if any, summaries or proposals for design to reduce the depellllClwe 

011 models. In r..lr. Brnliley's work there is strong evidence that the labomtorics 

will-produce correlations nnd syntheses-not more models. 

When it is realized that many of the most famous and pl'oducth·e lahora

tories in the United States did not exist prior to 1928, the lack of correlation 

and synthesis for general use isullderstandable. The hope is that other \VOI.ks 

of similar quality wiII be added to engineering literatUre. 

BOD BUEHLER,8A.l\I. ASCE.-An interesting and clever use of data has 

resulted in a method by which records of gate settings at dams can be made a 

substitute for missing stream-flow records and can be used to augment existing 

records. The construction of a darn lind reservoir often -floods an established 

stream gage. Unless the gage is replaced below_ the darn or upstream from the 

reservoir, subsequent stream flow usually is not accurately known. Sometimes 

n series cif dams (each causing the water_to back up to the dam above) prevents 

continuing established gages at the strategic points where they had been 

• Meeb. Engr ... Bureau of ReclamaUon, U. S. Dept. of the Ioterior, Denver, COlo. 

'Associate Frof., Director, Hydr. Lab., Civ. Eng. Dept., PenosylvBn;aStateCollege, State CoUege, Pa. 

- 'lIydr. Engr •• TVA, Knoxville, Tenn. - -
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located. The less accurate--and more costly--slopc statio's are not comi-

pletely satisfactory alternatives to the single-line rating stations.

If the spillway of a dam can be rated with an accuracy comparable to the

accuracy obtainable with a gage (as demonstrated by Mr. Bradley for certain

spillway types), and if allowance is made for flow through other whter outlets

such as turbines, locks, and sluices, the structure is then superior in some

respects to the gage. For example, the rating of the dam should be permanent,

.whereas the rating of a gage usually requires frequent checking.

i Mr. Bradley's method for rating drum gates not only allows records for

ordinary stream flow to be supplemented, but also probably gives a more

accurate determination of extreme flood rates than do most gages. lie has

made an important contribution to the planning and design of drum-gated

structures.
The author has presented a method for rating a spillway at all heads pro-

vided the coefficient for one appreciable head is known. He also states, that

a coefficient for the designed head can be estimated for most spillways by a

method previously published.2 The writer, on the other hand, offers a method

by which an ogee spillway can be rated, provided its profile shape is known.

The method is based on an equation derived by R. N. Brudenell, A. M. ASCE,

incidental to studies made on radial gates.' Mr. Brudenell's equation is

3.97 L 1I'. .(
HO-12 D............. (1

in which Q is the spillway discharge, in cubic feet per second; L denotes the

length of the spillway, in feet; H is the total head on the spillway crest, in feet;
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l':1. i was intended to be 11Med with heads greater than III)/4, although the
equation has been found to agree closely with model data for somewhat lower

heads. Without knowing any coefficients, Eq. 1 gives discharges that agree

closely with those obtained by Mr. Bradley for Black Canyon Dam. In the

case of Black Canyon Dam, Mr. Bradley used one known coefficient and the

curve of Fig. 7. Free-flow discharges computed by the two methods are shown

in Cols, 2 and 3, Table 5. The procedure by which Eq. 1 was applied will be

desclribed subsequently.

:zS,

TABLE 5.-FREE DISCHARGES FOR BLACK CANYON DAM IN IDAHO

UsiNo EQ. I UsiNo Fia. 14

Total head, Discharge.
in feet in cubic feetper second- Discharge, Difference, Dinrhr cubic feet,

in cubic feet in feettiii Iercent
per second i persecond

I _ ... tl'5'[

17
16
14.5b
12
10

(2)

15.950
14,420
12,296
9,072
6.759

15,847 -0.65
1,4363 -0.39
12,247' -0.40
9.013 -0.65
6,708 -0.75

15,910 -0.25
14,421 -0.01
12,296 0
9,049 -0.25
6,735 -0.36
4692 -0.93

8 4,713 944 0-,-
6. 2,949 2,932 -0.58 2 I -0.20

.4 1,514 1,521 +0.46 1,527 +0.80
3 943 954 +1.17 9s +1.59
2 478 _ _494. +3.35 496 +3.76

From CoL. 6, Table 3. 4'Head at which Cl = 3.48. 'Ct would be 3.466 for this discharge.

and HD represents, the design head in feet. The design head is that head

which produces a standard lower nappe that agrees closely with the spillway

profile.

I "Flow over Rounded Crests," by I. N. Brudenell. Enoineerino News-Record., July 18, 1935, p. 95.

10
Value of the Ratio

CO

Fio. 14.-ComPAISONN op VALUES OBTAINED FRoar FIo. 7 AND EQ. 1

It is assumed that in choosing Black Canyon Dam for his example, the

author knew that his method would yield discharges close to known values.

The good agreement for all. except the low heads shows that, in this example,

Eq. I (using only the shape of the spillway) also produces suitable results.
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a. coefficient for the designed head can be estimated for most spillways by a 
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in which Q is the spillway discharge, in cubic fceL per second; L denotes the 
length of the spillway, in feet; H is the total head on the spillway crest, in feet: 
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in cubic (cet 

.. per second 
ill percent per "second 

in poreerlt· 

(4) (5) (6) 
.(1) (2) (3) -

1'7 15,950 15,847 -0.65 15,910 -0.25 

16 14,420 1,4363 -0.39 14,421 -0.01 

14.3' 12,2\16 12,247' -0.40 12,296 0 

·12 9,072 9,013 -0.65 9,049 -0.25 

10 6,759 6,708 -0.75 6,735 -0.36 

8 4,736 4,673 -1.33 4,692 -0.93 

o· 2,949 2,932 -0.58 2,944 -0.20 

4 1,514 1,621 +0.46 1,527 +0.86 

.3 .943 954 +l.l7 958 +1.59 

2 478 494 +3.36 496 +3.76 
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, ; .• From Col. 0, Table 3. .. Head at :which C I - 3.48. • C I would be 3.466 lor this discharge. 

= 

and. HD represents, the design head in feet. The design head is that head 
which produces a standard lower nappe that agrees closely with the spillway 

profile. 
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. It is assumed th,at in choosing Black Canyon Dam for his example,· the 
author knew that Ius method would yield discharges close to known values. 
The good .agreement for all· except the low heads shows that, in this example, 
Eq. 1 (usmg only the shape of the spillway) also produces suitable results. 
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This good agreement suggests, too, that there must .be a close relationship

between the curve in Fig. 7 and a similar curve that can be derived fromu Eq. 1.

To examine the relationship, theoretical discharge coefficients were computed

by using
y r II 312 ...... . . (2)

BUEHLER ON DRUM GATES 425

and Eq. 1, from which
3 .9 7 i1 "'

C' .......
... . . . .(3)

The design head, HD, was found (by a method to be described subsequently)

to be 45 ft for Black Canyon Dam, and this value was used in making the test.

Thus, for HD = 45 ft,
2.5143 '1• It

C = HIf . . . . . . . . . . . . . . . . . . . . . . . . (0)

For several assumed values of total head, II, varying from 2 ft to 58.5 ft, cor-

responding C,-values were computed. The resulting C, of 3.97 for a head of

45 ft (fH) was taken arbitrarily as the known coefficient, C.. Then the. (H/iIH)

-ratios and the (Cq/Co)-ratios were computed for all other heads in the

assumed range. The resulting curve is the solid line in Fig. 14. The dashed

curve is from Fig. 7. The agreement is close-as expected. Still using Hn

equal to 45 ft, the remainder of the process was repeated using the coefficient

for the 25-ft head as C., and then using the coefficient for the 12-ft bead as Co.

There was no discernible difference in the curves resulting from the three

separate selections. A similar procedure, using Hn equal to 20 ft in Eq. 1,

also showed no differences from Fig. 14. It can probably be proved that there

should be no difference.
Thecurve derived from Eq. 1 then was applied to the Black Canyon Damn spill-

way, assuming (as did the author) that the coefficient is 3.48 at a 14.5-ft head.

The resultant free discharges are shown in Col. 5, Table 5.

The free-flow coefficients in Table 2 invite further comparisons with Eq; I

for the four projects for which spillway profiles are given in Fig. 3. It should

be remembered that this comparison tests the use of only the spillway shape as

a guide to free discharge. for the entire range of heads. Col. 4, Table 6, shows

that for appreciable heads the maximum error in the four cases is approxi-

mately 2% (Hamilton Dam). Observed coefficients in model tests often scatter

as much.
The same coefficients permit testing the curve in Fig. 7 for all eleven spill-

ways. This test is not as severe, however, because it is necessary to assume

one known coefficient at which head agreement becomes perfect. At near-by

higher and lower heads, large divergences would not be expected. Col. 6,
Table 6, BhowB-that for appreciable heads the maximum error is slightly greater

than 2% (Hoover Dam, shape 8-M5). The base coefficient selected to obtain

C. from the (C 0/C.)-ratios is designated by a footnote for each project.

These arbitrary selections were made for medium high heads.

The solid-line curve in Fig. 14 also was tested in this manner. The same
coefficient at each project was assunmed to be known as when the curve in

Fig. 7 was tested. Col. 8, Table 6, shows that for appreciable heads the maxi-

11u11 error is slightly nmore than 2/% (Mladden Dam).

These comparisons show that the direct application of Eq. 1, Fig. 7 (or

Fig. 141) (derived from Eq. 1), all give highly accurate free-flow spillway dis-

TABLE 6.-CO.MPARIsoN OF F1IwEE-FLOW SPILLWAY COEFFICIE-NTS

Co'eficient Usixo Eo. 1 USxIN I'm. 7 USLio FIu. 14

Toýtal Imitd, obtained
in feet from modeltest r ,Difference. C' Difference, cc Difference,

test in percent in percent in percent

(1) (2) (3) (4) (5) (6) (7) (8)

GRAND COULEr DAM (WAS,,,NOTON)

35 3.920 3.914 - 0.15 3.902 --0.
4

6

30 3.842 3.831 0- 1.29 3.827 -0.39

25 3.745 .' 3.745 - 0 3.745 - 0

20 3.635 3.655 + 0.55 3.651 +0.41

15 3.510 3.550 + 1.14 3.524 +0.40

10 3.352 3.370 + 0.54 3.356 +0.12

5 3.220 3.138 - 2.54 3.168 -1.02

B1AKRA DAM (INDIA)

28 3.680 3.736 + 1.52 3.732 +1.41

23 3.645 3.0-15 , 0 3.645 . 0

18 3.550 3.547 - 0.08 3.543 -0.20

13 3.420 3.434 + 0.41 3.401 -0.47

8 3.275 3.215 - 1.83 3.208 -2.04

3 3.120 2.748 -11.92 2.854 -8.53

SHASTA DAM (CALIFORNIA)

38 3.895 3.910 + 0.39 3.899 +0.10

33 3.835 3.839 +,0.10 3.831 -0.10

28 3.760 3.760o 0 3.7600 0

.23 3.675 3.677 + ( 0.05 3.674 -0.03

18 3.575 3.591 . + 0.45 3.568 -0.20

13 3.465 3.455 - 0.29 3.429 -1.04

8 3.335 3.215 - 3.60 3.230 -3.15

IIA.IILTON DAM (TEXAS) 1D• 52 FT

35 3.710 3.7M5 I +2.02 3.741 + 0.84 3.730 `+0.54
80 3.645 3.716 +1.95 3.662 + 0.47 3.659 +0.38

25 3.580 3.035 +1.54 3.580- 0 3.580- 0

20 3.500 3.539 I +1.11 3.494 - 0.17 3.490 -0.29

15 3.400 3.420 I *0.59 3.394 . 0.18 3.369 --0.91

10 3.290 3.258 -0.97 3.222 - 2.07 3.208 -2.50
5 3.160 2.997 -- 6.16 3.000 5.06 3.029 -- 4.14

FIIIANT DAse (CAcaironmc.)

20 3.650 3.717 + 1.*84 3.700 +1.53
17 3.625 3.639 + 0.39 .3.632 +0.19
14 3.550 3.550- 0 3.550- 0

11 3.460 3.458 - 0.06 3.452 -0.23

8 3.340 3.348 + 0.24 3.319 -0.63

5 31175 3.142 - 1.04 3.131 -1.38

2 2.965 2.723 -- 8_15 2.812 -5.10

Coefficient assumed to be known. Albi
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This good agreement suggests, too, that there must .be a close relationship 
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to be 45 ft for Black Canyon Dam, and this value waS IIsed in making t.he test. 

Thus, for HD = 45 ft, 
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1:h.e solid-linc curve in Fig. 14 also wns tested in 'this lllanncr '1'he 8:1. 

~~efItcICnt nt ench project "'liS nsslIlIletl to be known as when ihe eurv~lIil~ 
'II,!;. 7 was t?sted. Col. 8, '1'nble 6, shows thnt for appreciable hends the maxi 

mum error IS slightly more than 2(>1 (Madden D ) . -'1'1 . 10 am . 
leso computlBOIIS show that thc dircct 1I111)licatioll of F 1 I"~ 7 ( 

Fig 1,1) (I' I f I' .. ,I). , 'Ig. or 
. t envel 1'0111 ~q. 1), n\l give highly nccurute frce-flow spill WilY dis-

TABLE 6.-CO~II'ARISO~ 0.' FnEE-l",.OW SI'ILI,WAY COI"FFlcn'NTs " 

Coetlit·icnt 
V81>:O EQ. 1 VI!JISG 1"10.7 UB"'" FlO. It 

Tutu) Jwud obttlillCd 
in fCC't f from JHoJel 

tcst C, . ~iffcrcn{'e. C, ~ifTerellcet Difference, 
m percent In percent C, in perce-nt 

(I) (2) (3) (4) (5) (6) (7) (8) 

GRAND COULET. DA" <" A8"'N GTOH 

35 3.920 3.914 - 0.15 3.902 ,..0.46 
30 3.8-12 3.831 - 0.29 3.827 -0.39 
25 3.745 .' 3.745" 0 3.745- 0 
20 3.636 3.655 + 0.55 3.65t +O.H 
15 3.510 
10 3.352 

3.550 + 1.14 3.524 +0.40 

5 3.220 
3.370 + 0.54 3.356 +0.12 
3.138 - 2.54 3.1G8 -1.02 

DIIAKRA DA" (INDIA) 

28 3.680 3.736 
23 3.645 

+ 1.52 3.732 +1.41 
3.&154 0 3.645" 0 

18 3.550 3.547 - 0.08 3.M3 -0.20 
13 3.420 3.434 + 0.41 3.401 -0.47 
8 3.275 3.215 - 1.83 3.208 -2.U4 
3 3.120 2.748 -11.92 2.854 -S.S3 

SIIASTA DAM (CALIFORNIA) 

38 3.895 3.910 
33 3.835 

+ 0.39 3.899 +0.10 

28 3.76U 
3.839 +0.10 3.831 -0.10 
3.7GO- 0 a.iliOm () 

23 3.675 
18 3.675 

3.077 ... U.1l5 3.«174 -1l.fl:I 

13 3.465 
3.finl . + 0.15 3.508 -o.~O 
3.455 - 0.29 3.429 -LOt 

8 3.335 3.215 - 3.60 3.230 -3.15 

HA>IILTON DAM (TEXAS) lID - 52 r 'T 

35 3.710 3.785 +2.02 3.741 
30 3.645 3.716 

+ 0.84 3.730 +0.54 

25 
+1.95 3.662 + 0.47 

3.580 3.635 +1.54 3.580· 
3.659 +0.38 

0 3.580" 0 
20 3.500 3.539 +1.11 3.494 - 0.17 3.490 -0.29 
15 3.400 3.420 
10 3.290 3.258 

+0.59 3.394 - 0.18 3.369 -0.91 
-0.97 3.222 - 2.07 3.208 -2.50 

5 3.160 2.997 -6.16 3.000 - 5.06 3.029 -4.14 

. 
FRIANT DAM (CA.LlFOR NrA 

20 3.650 3.717 
17 3.625 

+ 1.84 3.706 +1.53 

14 3.550 
3.639 + 0.39 3.632 +0.19 
3.550- 0 3.550- 0 

II 3.460 3.458 - 0.06 3.452 -0.23 
8 3.340 
5 3;175 

3.348 . + 0.24 3.319 -0.63 
·3.142 - 1.04 3.131 -1.38 

2 2.965 2.723 -8J5 2.812 5.10 

• Coefficie~t assumed to be kno,,". 
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TA13LE 6.-((Continued)

Tcoefficient 13eiN a E. I tjhtSa Fia. 7 USING FIG. 14

Total head. obtained ' "Dfeec, C ifrne

in feet froms model Difference, . Difference, cc Differenve,
test C in Pernent in percent in percent

(1) (Z) (3) (4) (5) (6) (7) (5)

Nojnis, DAm (T ZNqeBe)ea) f 35 FT

35 3.915 3.909 +1.38 3.934 + 0.40 3.923 +0.20

30 3.845 3.897 +1.35 3.852 + 0.18 3.818 +U.08

25 3.705 8.812 +1.25 3.765 0 3.7615 0
20 3.870 3.711 +1.12 3.675 + 0.14 3.671 +0.0.3
20 3.650 3.586 +1.01 3.569 + 0.53 3.543 -0.20
10 3.390 3.416 ±0.77 3.388 - 0.06 3;373 -0.50

1 3125 3.143 +0.58 3.155 + 0.95 3.185 +1.92

,AVDFOjDNIAM (CANAL ZONE)

- 3.900 3.825 - 1.92 3.814 -2.20
3.770 3.744 - 0.69 3.740 -0,80

2530 3.770 0 3.00. 0
"2 3.630 5.572 + 0.34 3.508 +0.22

20 8.500 3.470 + 0.29 3.4.14 -0.40
45. 3.460 3.294 2.11 3.270 -2.55

10 3.305 .21
10 3.20 3,067 6.49 3.000 -5.01

C&PSLANO DAM (BRITrIsTHCOLUMBIA) No = 48 FT

33 " 3.775 3.797 +0.51 3.783 + 0.21 3.775 0
28 3.705 3.720 +0.40 3.705 0 3.705 -0
23 3.605 4 to. 3.623 - 0.05 3.A20 -0.14

21 3.5 0.03 3,539 + 0.23 3:516 0:40
13 3.430 3.539 -- 0.62 3.405 -- 0.29 1,379 -- 1.05

3.230 3.201 -1.51 3.168 - 2.52 3.183 -2.00

HoovEa DAN (ASizONA-NEVADA)'SirAPE 4-113, l0 - 50 FT

2 3.670 3.070 0 3.681 + 30 3.677 I +0*19

22 | 3.605 3.597 -0.22 3.605. 3.605' 0

is 3,540 3.512 -0.79 3.526 - 0.40 3.522 -0.51

14 3A72 3.408 --1.84 3.439 0.95 3.414 -1.i7

10 1 3.405 3.273 -3.88 3.306 2.91 3.280 -3.67

8 3.338 3.077 -7.82 3.0%4 8.21 3082 -

Hoovrs DAM SHAPE 8-M15.'

The comparisons in Table 6 show a tendency toward errors of some impor-
tance at low heads when Eq. 1 or its companion curve in Fig. 14 is used, as

well ns when Fig. 7 is used. In most cases the errors are negative. These

errors are of little concern in planning the safety of a structure against extrenle

floods, or in considering most other operations such as emptying the reservoir.

The errors nonetheless affect the analytical rating of drum gates in tile lowered

or slightly raised positions. The free-flow coefficients help to determine the

direction of the general curves at the large negative angles shown in Fig. 6.

Free discharges form the base curve of the rating curves in Fig. 12 and help

define the curvature of the low ends of the cross-plot curves in Fig. 13. Low

to ordinary heads, corresponding to normal stream flow, can exist for a large

part of the time at dams whose reservoir capacities are small. Further study

of data for low heads might lead to valuable refinements,

-20 -10 0 10 20 30 40 50 60Horizontal Distance From the Crest, In Feet

Era. 15.--STArNDARn SPI LLWA Y S .&areP,

Application of Eq. I.-Since the factor HD in Eq. 1 represents the head at

which a standard lower nappe shape is a reasonable approximation of the

spillway shape. (as designed or built), it is only necessary to find this head to

apply the formula. Spillway coordinates for a standard crest having a vertical

upstream face have been used to find this head ° These coordinates are shown

in Table 7. The last column in Table 7 refers the horizontal (x) coordinates to

the spillway crest because this form is the simplest to apply. In Table 7, y

is the distance below the crest elevation.

Using these dimensionless coordinates, standard spillway shapes were

plotted (Fig. 15) for values of HD from 10 ft to 60 ft. In Fig. 15 negative

it"Hydrvelectrio Handbook." by William P. Creager and Joel D. Justin, John Wiley & sais, In a..

New York, N. Y., 2d Ed., 1950, p. 362.

3.91 +0.71 3.057 +0.G0

26 ,685 | 3.615 0 1 3.615 . 0

22 I 8.615 3.535 - 0.14 3.532 -0.23

18 3.540 , " . 34g - 0.03 3.423 -0.78
14 3.450 3315 - 1.34 03.29 -2.08

10 3,360 . 3.073 - 3.97 8.091 -3.41

charges for ogee dams at all but low heads. Eq. 1, applied directly to the

spillway shape, has the advantage that no coefficients need be known or esti-

mated in advance.

• 
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TA13LE 6.-(Continued) 

: 
HalNO Flo. 7 Usn'" FlO. j.\ 

USINO EQ. I 
C""fficicn~ 

Total head. obtained 
Diflerenee, Difference, 

io feet frorn nlodel 
C. Difference, C, in percen~ 

C. in porcent test iu pereent 

(4) (5) (6) (1) (8) 

l\) (1.) (3) 

11 No S DAM (TENNESSEE) I> RRI 
=- 35 F-r 

+1.38 3.934 + Q.1!l 3.923 +0.20 
36 3.IUII 3.969 3.852 + 0.18 3.818 +U.08 
30 3.846 3.8!l7 +1.35 

3.765" a 3.765" U 

25 3.765 3.812 +1.25 
3.675 + O.H 3.671 +0.0:1 

3.670 3.711 +1.12 3.M3 -0.20 20 
3.550 3.586 +1.01 3.5BI! + 0.53 

3,373 -0.50 15 3.388 - 0.06 
10 3.390 3.416 +0.77 

3.155 + 0.96 3.185 +1.112 
5 8.125 3.143 +0.58 

HE 

3.825 - 1.\12 3.814 2.20 

.85 3.900 3.744 - 0.69 3.740 -0.80 
,30 3.770 3.660' 0 3.660' 0 

25 3.660 3.572 + 0.34 3.508 +0,22 

20 3.560 a.{?O + 0.29 3.4-1-1 -OAIl 
, 

15 3.460 3.Z9{ - 2.11 3.270 -2.55 

10 3.365 3.067 - 6.49 3.006 -5.01 
I) 3.280 

. H = 48 FT Ct.. I HO DAM (BIUTIS" COLUMBIA) D PLA . 
3.78.3 + 0.21 3.775 0 

3.775 3.797 +0.58 3.70511 0 33 +0.40 3.705· 0 -0.14 28 3.705 3.720 3.623 - 0.05 3.620 
23 3.625 3.634 'f-0.25 

3.538 + Q.23 3.516 -0.40 

. 18 3.530 3.529 -0.03 
3.405 - 0.29 3.379 -1.05 

. 13 3.415 3.394 -0.62 
3.168 - 2.5:! :).183 -'2.06 

8 3.260 3.201 -1.51 

HOOVES A'" • - . E 4-M3 III> ~ 50 FT D (Am OHA NEVADA) SUAI' 

\ \ 

0 3.681 + 0.30 ' 3.077 +0.19 
3.610 a.67!) 3.6U5" 0 Z(\ -0.22 3.605' 0 

22 3.605 3.597 3.526 - 0.40 3.522 -,0.51 

18 3.640 3.512 -0.711 
3.439 - 0.95 3.414 -1.1i7 

a 3.472 3.403 -1.84 
3.306 - 2.111 3.280 -3.67 

10 3.405 3.273 . -3.88 
3.004 - 8.21 3.082 -7.67 

6 3.338 3.077 -7.1\2 

APE 8-1>15 II OVER DAM Sa 0 

3.814 t 2.l1l 3.800 +1.74 

28 3.736 3.752 1.21 3.749 +1.\11 
a.705 0 3.61.\0' 0 

Z5 3.6500 -0.1l8 20 .8.650 3.537 - 0.78 3.530 
3.565 3.358 -2.llt 

15 3.387 - 2.11 -7.4\ 
10 3.460 'S.059 - 8.28 8.088 

6 .S.335 

HOOVES DAM SaAl'!!: 7-C4 

3.691 + 0.71 3.687 +0.00 
3.665 3.615· a 

26 3.61S- 0 -0.23 
22 3.815 3.531> - 0.14 3.532 

-0.78 . 
18 3.1140 3.449 - 0.03 3.423 

, '.14 . ,1.460 3.31S - 1.34 3.290 -2.08 

10 . 3.360 3.073 -3.97 3.091 -3.41 

6 3.200 

'. '. . a.ll but low heads. Eq. 1, a.pplied directly to th.e 
c~rges fohr ogeohdamstbe :~vant8.ge that no coefficient8 need be known or est1-
spillway 8 ape, as . 
mated in advance. 

BUERLER ON DRUM OATES 427 

The comparisons in Table 6 show n. tendency toward errors of some impor
tance at low hends \I'bell Eq. 1 or its compnnion curve in Fig. 14 is used, 8S 

well os "'hen Fig. 7 is used. In most cnses the errors nrc negnth·e. These 
errors nre of little concern in plulluing the safety of a structure Ilgainst extreme 
floods, or in considering most other operations such liS emptying the reservoir. 
The errors nonetheless nffect the annlytical rating of drum gates in the lowered 
or slightly raised positions. The free-flow coefficients help to determine the 
direction of the general curves at the large negative angles shown in Fig. 6. 
Free discharges form the bnse curve of the rating curves in Fig. 12 nnd help 
define the eurvilture of the low ends of the cross-plot curves in Fig. 13. Low 
to ordinary hends, corresponding to normal stream flow, can exist for a large 
part of the time at dams w}lOse reservoir cRpacities nrc smnll. Further study 
of dntn for low hends might lead to "nlllable refinements, 

';; 10 
~ 

if 
u 20~-----+------~----~~----~----~~~ 
5 
~ 
~ 

~ 30~-----+------~----~~-----r------+-~---i--~--~--~~~-; 
g 
~ 
~40~-----+------~----~~-----r------+---~-i------~----~r-~ 

Horizonlal Distance Fro." the C'es~ in feel 

FIo. 15.-8TANI>ARP SPILLWAY SRAPU 

Application of Eq. 1.-Since the factor HD in Eq. 1 represents the head at 
which a standard lower nappe shape is a reasonable approximation of the 
spillway s}tape (as designed or built), it is only necessary to find this head to 
a.pply the formula. Spillway coordinates for a standard crest having a vertical 
upstreain face have been used to find this head.lO 'l'hese coordinates are shown 
in Table 7. TIlelnat column in Table 7 refers tbe horizontal (x) coordinates to 
the spillway crest because this form is the simplest to apply. In Table 7, y 
is the distance below the crest elevation. . 

Using' these dimensionless coordinates, standard spillway shapes' were 
plotted (Fig. 15) for values of HD from 10 ft to 60 ft. In Fig. IS negative 

""Hydroelectrio' Handbook," by William P. Creager and Joel D. Justin, John WOey & 8oba, lao.; 
New York, N. Y., 2d Ed., 1950, p. 362. . ' 
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horizontal distances indicate the distance upstream from the crest. The spill-
way shape as designed or built is then drawn on transparent paper. This
paper is laid over Fig. 15, and the value of HD which gives tile best fit is selected.
In deciding the best fit it may be found that tile profile upstream from the crest
indicates one value and the downstream profile indicates a different value.
The higher of the two indicated values of 1D should be used. For example,

the shape of. Black Canyon Da'j
TABLE 7.-COORDINATES OF A STANDARD-

SPILLWAY CREST

Value of Value of
y Value of

WD_ R H referred to crest

0 0.126 -0.3
0.1 0.036 -0.2
0.2 0.007 -0.1
0.8 0 0
0.4 0.007 0.1
0.0 0.003 0.3
0.8 0.153 0.5
1.0 0.267 0.7
1.2 0.410 0.9.
1.4 0.590 1.1
1.7 0.920 1.4
2.0 1.31 1.7

spillway upstream from the
crest indicated a value of ap-
proximately 45 ft for H.1 The
downstream shape indicated a
value of approximately 25 ft.
The larger-value was used.

Tile determination of the
.lID-value which gives a reason-
able fit requires a certain am1ount
of judgment. When the profile
upstream from the crest is tile
criterion, the lip of the dam will
sometimes be the determinant.
Sometimes, however, the lip

droops sharply downward and indicates a lower value than other parts of
the upstream profile. When the downstream shape is the criterion, good
results have been obtained by assigning a value of HD based on the average
fit in the zone between points on the spillway where tangents range from 200
to 35* from the horizontal. The exact value of HD is not too important.
Since it enters Eq. 1 in the 0.12 power, a difference of 10% in its value affects
the discharge by only 1.15%.

The writer's application of Eq. 1 has been limited to fairly high dams.
Although the total head used in Eq. 1 should include the approach velocity,
the accuracy of Eq. 1 when used for low dams, where approach velocity is
large, has not been tested.
: So far as is known, the application of standard nappe shapes (for which

discharge coefficients are known) to actual spillways on a basis of reasonable
beat fit was first suggested by W. M. Borlund." Mr. Borlund used a curve of
observed 05 -value plotted against H/He. In 1942, C. E. Kindevater, M.
ASCE, suggested a similar procedure in which the curve of C4 versus fl/Ife
was derived from Eq. 1. Mr. Kindsvater's work (not published) should give
results comparable to those obtained herein.

The material presented is regarded as an excellent check on that part of
Mr.: Bradley's work which relates to free discharge over an ogee spillway.

' F. B. CAMPB3ELL," M. ASCE, AND A. A. MCCOOL," J. M. ASCE.-The
experimental data on discharge coefficients for flow over drum gates are a wel-

I "Flow over Rounded Crest Weirs," by W. M. Borlund, thesis presented to the University of Co•le
redo, at Boulder. Colo., in 1938, in partial fulfilment of the requirement for the degree of Master of Scionce.

1" Cb. Hydr..Engr,, Analysis Branch, Corps of Engre., U. S. Waterways Experiment Station, Vicks-
burg, M.p S.

is Hydi. U.5S. Waterways Experiment Station, Viecksburg, Miss.

cOleic addition to the published information on flow over spillways, or thle ob-
servation and recording of the flow of streams. • A paper by Robert E. Horton has
been a guide for the estimation of flows over spiilways since its publication.14
The basic information for tle discharge over curved crests which fit tile under
side of a nappe from a sharp-crested weir can be deduced fromn investigations
made by liazin,'l,.1 although the published record of these experiments has not
been generally available to lengilleers in the United States. The investigations
Conducted by the USBR (proposed by E. f. Lane, M. ASCE) embraced andextended the scope of Bazin's work which is often used as tile basis for overflow
spillway shlpes.3 Although good estimates for discharge over free-overflow
crests can be accomplished rather simply, the problem becomes complicated
when flow through partly opened crest gates is involved.

The commonly used types of crest gates are vertical lift gates, tainter orradial gates, and drum gates. Tie coefficient for a partly opened vertical liftgate depends on the location of tbe plane of the skin plate or lip with respectto the axis of the curved crest. Tile discharge coefficient for tainter gates isaffected by the radius of tile skin plate, the elevation of the trunnion withrespect to the crest, and the location of the gate seat with respect to tile axisas well as tie crest curvature. To complicate any investigations further,observers define the gate opening variously as (1) the length of the are fromtile gate seat to the gate lip, (2) the vertical distance from the lip to tie face,and (3) the distance from the lip to the face measured normal to the face.The last method is believed to give tie proper dimension, whereas the fore-going considerations are geometrical. The effective head for a partly opened
vertical lift or tainter gate depends on the pressures on the face of the concrete
and the pressures within the issuing jet. The author has given a good outlineof the geometrical variables and the head-measurement method for analyzingpartly raised drum gates.

The drum gate has the very attractive feature of requiring no mechanical
hoisting equipment for operation. Many of the dams constructed by the
USBR have spillways controlled by drum gates. For example the Arrowrock
Dam in Idaho (constructed in 1915) and tile Tieton Dam in Washington (con-
structed in 1925) are both equipped with drum gates. B. F. Thomas and
D. A. Watt credit H. M. Crittenden with the design of what is apparently the
first drum gate."7 The gates were installed in Dam No. 1 on the Osage River
in Missouri in 1911. However, the refinements of the modern drum gate have

- been developed principally by the USBR.
Tile discharge coefficients presented by the author are based on modelstudies. There should be opportunityto check the coefficients for relatively

low heads with partly raised gates in the prototype by current-meter measure-. 1, "Weir Expriments, Coefficients and Formulas," by Robert E. Horton. ,ater Sup g edoaofaper ivo. B, )o and Geod SUrvey . t.aDept. of Commerce, Washington, D. ., 1907 (revision

is "Recent Experiments on theFlowof WateroverWeim,"byH Bssin.Anaa4edP •October, 1888. (Translation by Arthur Marichba and iohC Trautwine. Jr., Protsedings. EngineersClub of Philadelphin, Pa., Vol. vii, No. 5, 1890, p. 259.)
to Ibid., Vol. IX, No. 3, 1-12. p. 231.
""The Improvement of Rivers," by B. F. Thomas and D. A. Watt, John Wiley & Sons, Inc., NewYork, N. Y., 2d Ed., 1913.D " a.4!
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horizontu.l distances indicate the distance upstream from the crest. The spill
way shape iI.a designed or built is then dr::nVll. OIl ~rnnspnrent pa~er. This paper is laid over Fig. 15, and the vu.lue of H D wInch gl ves the best fit IS sclccted. 
In deciding the best fit it mu.y be found that the profile upstream from the crest 
indicates one value and the downstream profile indicates !\ different value. 
The higher of the two indicated values of IfD should be used. For eXllluplc, 

. the shape ofl3lack Cnllyoll Datil 
TABLE 7.-COORDINATES OF A STANDARD spillway upstreaJJl from the 

SPILLWAY CREST . crest indicated a value of ap-. 

Value of : i: . 

.HD 
o 
0.1 
0.2 
0.8 
a.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.7 
2.0 

Value of 
11 

HD 
0.126 
0.006 
0.007 
o 
0.007 
0,063 
0.153 
0.267 
0.410 
0.590 
0,920 
l,31 

% 
Value of liD 

referred to crest 

-0.3 
-0.2 
-0.1 
o 
(},1 
0.3 
a.5 
0.7 
0.9· 
\.1 
1.4 
1.7 

proxilllately 45 ft for]l D. T1J{! 
downstream shape. indicated 11. 
value of approximately 25 ft. 
The lnrger. value was used. 
. The determination of tile 
II D-vnlue which gives a rellSOJl
able fit requires a ccrtainlilllount 
of judgment. When the profile 
upstrea.tn {rom the crest is the 
criterion, the lip of the dam will 
sometimes be the. determinAnt .. 
Sometimes, however, the lip 

droops sharply downward and indicates a lower valu~ than ot.her. parts of the up·stream profile. When the downstream shape IS the cntenon, gOOlI results have been obtained by assigningn value of HD bnsed on the average 
fit in the zone between points on the spillway where tangents range from 20° to 350 from the horizontal. The exact value of HD is not tooimportnnt. 
Since it enters Eq. 1 in the 0.12 power, a difference of 10% in its value affccts 
the discharge by only 1.15%. 
• . The writer's application of Eq. 1 has been limited to fairlY high da~s. 
Although the tota.l hea.d used in Eq~ 1 should include the approach vel?clt,~, the accura.cy of Eq. 1 when used for low dams, where approach velOCity IS 
large, has not been tested.· . . So far as is known, the application of standard nappe shapes (for wlll{'h 
discharge coefficients are known) to actual spillways on a bllSis of rensollllhle 
best fit was first suggested by W. M. Borlund." Mr. Borlund u~ed a curve of 
observed Cq-value plotted againsi H/H.. In 1942, C. E. Kmdsvater, M. 
ASCE, suggested a similar procedure in which the curve o! Cq versus IlI!f. wllSderived from Eq. 1. Mr. Kindsvater's work (not published) should gIVe 
results comparable to those obtained herein. . , . The material presented is rega.rded as an excellent check on that part of Mr. Bradley's work which relates to free discharge over an ogee spillway . 

. ... 'F. :B. CAMPBELL,!' M:~ASCE, AND A. A. MCCOOL," J. M. ASCE.-The 
experimental data on discharge coeffiCients for flow over drum gates are a wel-

. ~ "F1ow over Roillided Crest Weil1!,"by W. M. Bortund,. theSis presented to the univeruitr of. eotq-' tado, at Bouldez; Colo •• in 1938. in partial fulfilment of the reqUlremed for the degree of Master ~ SCIO?Ce. .... JJ OW; lIy<h •. EnKr .. AnaJya\s Branch, Corpe of Engrs., U. S. Waterways Experiment StatIOn. VIcks-burg. MIsa. . . . II Hydr. _ U. S .. Waterways jUperiment Station, Vicksburg, Mm .. . ~ . 
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come ~ddition to the published informntion on flow over spilhmys, or the ob
sermtlOn aDd recording of tIle flow of streams .. A paper by Robert E. Horton llRS 
been a guide for the estimation of flows over spill wars since its publication.lf 
The basic information for the discharge overCUTl'cd crests wllieh lit the under 
side of Il nappe from a sltarp-crested weir can be deduced from im'estigations 
made by llaziIl,II,J8 although the published record of these experiments hns not 
been gcnerally amil.al>le to engineeJ's in the United States. The illvestigations 
conducted by tIle USlln (proposed OJ' E. W. Lane, ,?II. ASCE) embraced and 
e:-ctemlea the scope ot llnzin's work which is often used as the basis for overflow 
spill WilY sh.'lpes.3 Although good estimates for diseIJnrge over free-o\'ertlow 
crests cun be accomplished rather simply, the problem becomes complicated 
when flow through partly opened crest gates is involved. 

The commonly lIsed types of erestgates are vertical lift gates, tainter or 
radial gates, and drlllll gates. TIle coefficient for a partly opened "erticallift gate depends on the location of the plane of tIle skin plate or lip with respect 
to the axis of tIle cun'ed crest. T11C discharge coefficient for tainter gates is affected by the radills of the skin plnte, the elevation of the trunnion with 
rcspect to the crest,and the loention of the gate seat with respect. to tile axis 
liS well as the crest cuiTnture. To complicate any investigations rurther, observers define the gate opening variollsly as (1) the length 01 the arc ltom 
the gate seat to the gnte lip, (2) tIle vertical distance from the lip to the face; 
alld (3) tIle distance from the lip to the face rilensured normal to the fnce. 
'rhe Illst method is believed to give the proper dimension, wherells the roregoing considerations Bre geometrical. The effective head for a partly opened verticil I lift or tainter gate depends on the pressures on the face of the concrete and the pressures within the issuing jet. Thelwthor has given a good outline 
of the geometrical variables anti the head-measurement method for analyzing 
partly raised drum gates. . 

The drum gate has the very attractive feature of requiring no mechanical 
110isting equipment for operation. Many of tlle dams constructed by the 
UsnR have spillways controlled by drum gates. For example the Arrowrock 
Dam in fclaho (constructed in 1915) and the Tieton Dam in Washington (con
structed in 1925) are hoth equipped with drum gates. B. F. Thomas and 
D. A. Watt credit H. M. Crittenden with the design of what is apparently the 
first drum gate,l7 TIle gates were installed in Dam No.1 on the Osage River 
in Missouri in 1911. However, the refinements of the modern drum gate have 
been developed principally by the USBR. 

Thedischnrgc coefficients presented by the author are bllSed on model 
studies. There should be opportunitr to check the coefficients (or relatively 
.Iow heads witJi partly raised gates in the prototype by current-meter measure-

. I, "Weir Experimen·tS, eooffic!ents and Formulas." by Robert E. Horton •. Water SuptJIv and lrrivoti,"" Pa~ Na. £00. Coast and Geodetic SUrrey, U. S. Depl, of Commerce; Washington. D. C., 1907 (revislOti of Paper No. 150). 
... .. un.cent ES!.rimeDIs OD the Flow of Water Over WcilS, "I.!y H. Balin; :A.""al~ • .du Pon"''' CIuJ .... I •• Ootoher. 1f!88. .ran.lation by Arthur Marichal aod Johil C. Trautwioe, Jr.; Proceeding •• EngiDterul 

Club of Ph.ladelp m, Pa" Vol. VIl, No.5, 1890, p. 259.) 
"Ibid .. , Vol, IX, No.3, 1!::l2, p. 231 • 
If "The IJllpro\'ement of Rivers," by B. F. ThoDl8S and D. A. Watt, Jobn Wiley &; Sona, Inc, Ne .. York, N. Y., 2d Ed., 1913.·· . . . 
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ments- Only on rare occasions with large floods is it possible to verify the
coefficients for high prototype heads over the drum gates in the lowered position.
The author's mention of the failure to obtain discharge measurements during
the 1948 flood over the Grand Coulee Dam spillway emphasizes the importance
of this condition. The writers have studied the basic data for high heads over
the drum gate in the lowered position.
: -It becomes evident from a study of Table 2 that the ratio of gate radius
to maximum head has a wide range. The writers use the ratio r/HD, in which
1D is the design head for the spillway. This is the inverse of the ratio used
by Mr. Bradley, used so that circular arcs can be traced on dimensionless
profiles of ZIND and y/HD.

A comparison has been made of the coefficients for various (r/HD)-values
with the gate down. Only the high-overflow sections with negligible velocity
of approach were selected from Table 2 for a study of discharge coefficients.
Table 8 shows the value of the discharge coefficients for the condition when the
drum gate is down. The percentage difference of the coefficient from that of
the Madden Dam coefficient is also shown. It is expected that the accuracy
of the discharge measurements and thus the coefficient of discharge is less than
1%.

4
BRADLEY ON DRUM GATES

I
Model studies for Madden Dam reported by Richard R. Randolph, Jr.,1 indi-
cate that the coefficient for such a. condition is approximately 3.40. Such a
coefficient is not in agreement with that for Capilano Dam with r/HD equal
to 3.62 at full head. The lack of agreement does not necessarily vitiate the
initial assumption. The difference in the coefficient may be caused by the
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TABLE 8.-COMPARISON oFr DISCHARGE

WITH THE GATE DOWN
COEFFICIENT

Radius Maximum Ratio. Difference, inDa f ha et Coefllcient.'* percent, fromi: .Dam of eaetie, head On cre~st, -L keCeqfru

in in feet- I-'D , ladden DMn

Madden 30.0 30.0 1.00 3.77 0.0(Canal Zone)
Norris 34.0 27.0. 1.26 3.80 0.8• (Tennessee)

Grand Coulee 66.2 a31.6 2.00 3.87 2.6
(Washington)

Shasta 66.2 28.0 2.37 3.76 -0.3
(California)

Friant 47.0 19.0 2.47 3.04 -3.5
(California) 1

Capilano 71.O 23.0 3.08 3.62 -4.0
.(British Columbia)

: From Table 1. b From Table 2.

The dams for which the data are listed in Table 8 are in the approximate
chronological order of the time of their design conception.

: Because of the increase in the ratio of r/HD (Table 8), it is of interest to
plot:,the profile for the lower surface of the nappe from a sharp-crested weir
with an approach slope of 2 on 3 in terms of #IHD and y//ID and to super-
impose on it the arcs of circles with radii of r/1ND equal to 1, .2, and 3, as is
done in Fig:. 16. The center of the radius is located on the axis of the crest.
It can be seen that the arc represented by r/1ID equal to 1 is a fair approxi-
mation of the true nappe shape. The arcs of r/ND equal to 2 and 3 indicate
a very flat curvature in comparison to the shape of the nappe.

- One is tempted to assume, for a crest with a ratio r/HD = 3, that the coeffi-
cient would be that for one third the design head of a crest with 4/HD = 1.

0 0.2 0.4 0.6 0.8 - 1.0
Value of

Fiu. 16-ILowza SUrFact O NAPI'E FROM SLOPING WEIR CoMPARED w17-U CIaCtULAR Aa•es

difference in shape of the two crests upstream from the circular arc. Further-
more, the scale ratio of the Madden Dam model was only 1:78, and a 10-ft
prototype head would be 0.128 ft on the model, which is near the lower limit
of reliability for conformity of the discharge coefficient.

J0SEPH1 N. BRADLEY,19 A.M. ASCE.-Mr. Shulits' statements regarding
the lack of correlation in laboratory studies are well founded, and the writer is
in complete agreement with his views.

Mr. Buehler's. analysis for the determination of the designed head,
NrD, for overflow sections formed by a single radius, or for a shape that conforms
closely to a single radius, gives satisfactory results. The comparison of discharge
coefficients for free flow over various dams, using Eq. 3 with the method.
offered in the paper, is gratifying. Mr. Buehler's method certainly has merit 6e-
cause following the determination of HD, coefficients of discharge can be com-
puted directly for all- heads.

Messrs. Campbell and McCool undertook to show that a definite relation-
ship exists between the coefficient of discharge at the designed head and the
ratio r/HD for overflow shapes. This relationship is valid if the overflow shape
can be approximated by an arc of a single radius and if the approach conditions
are favorable-that is, if the approach depth below the crest is at least twice

IID. This method results in a coefficient of discharge for the designed head only.
When overflow sections are encountered where a single radius does not approx-
imate the overflow'shape, or when the approach conditions are unusual, an
engineering monograph' may prove helpful.

i
1' liydraulic Tests on the Spillway of the Madden Dam," by Richard R. Randolph, Jr., Transacions,

ASCE, Vol. 103. 1938, p. 1091.
It Ilydr. Engr., Bureau of Reclamation, U. S. Dept. of the Interior, Denver, Colo.
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ments;· Only ori rare occasions with large floods is it possible to verify the 
coefficients for high prototyPe hea:ds over the drum gates in the lowered position, 
The author's mention of the failure to obtain discharge measurements during 
the 1948 flood over the Grand Coulee Dam spillwuy emphasizes the importance 
of this condition. The writers have studied the basic data for high heads over 
the drum gate in the lowered position . 

. It- becomes evident from a study of Table 2 that the ratio of gate radius 
to maximum head has a wide range. The writers use the ratio rIHD, in which' 
IfD is the design head for the spillway •. This is the inverse of the ratio used 
by Mr. Bradley, used so that circular arcs can be traccd on dimensionless 
profiles of xlHD and y/HD' . . '. 

A comparison has been made of the coefficients for various (r/HD)-valuea 
with the gate down. Only the high-overflow scctions with negligible velocity -
of approach were selected from Table 2 for a study of discharge coefficients. 
Table 8 shows the value of the discharge coemcients for the condition when the 
drum gate is down, The percentage difference of the coefficient from that of 
the Madden Dam coefficient is also shown. It is expected that the accurncy 
of the discharge measurements and thus the cocfficient of discharge is less than 
1%. 

TABLE 8.-COMPARISON OF DISCHARGE COEFFICIENT 
WITH THE G.o\TE DOWN 

.. 
RadiuS l\faxirnum . Ratio, 

CoeffiCient.' 
Dam f! f!!;!: head on erest, r C, in reet· lID 

Madden 30.0 30.0 1.00 3.77 
. (Canal Zone) 

34.0 27.0 1.26 3.80 Norris 
. (Tennessee) 

Grand Coulee 66.2 31.6 2.09 3.87 
(Wsshmgton) 

66_2 28.0 2.37 3.76 Shasta 
(California) 

Friant '. 47.0 19.0 2.47 3.M 
(California) 

71.0 23.0 3.08 3.62 CapUano . .. 
(British Columbia) 

t :\ • From Table 1. • From Table 2. 

Djfferonce. in 
Kp.Tcent, from 

ladden nnm 

0.11 

0.8 

2.6 

-1I.a 
-3.5 

-4.0 

'!"j 

., . The',dams for which the data are listed in Table 8 are in the approximate 
chronological order of the time of their design conception. 
:: Because of the increase in the ratio of rlBD (Table 8), it is of interest to 

. pi~tthe profile.for the lower surface of the nappe from a sharp-crested weir 
with an approach slope of 2 on 3 in terms of xl HD and yl If D and to super
impose on it the arcs of circles with radii of r/IlD equal to 1,2, and 3, as is 

. done in Fig .. 16. The center of the radius is located on the axis of the crcst, ' 
It can be Been that the arc represented by riB» equal to 1 is a fair approxi
mation of the true nappe shape. The ares of rlH» equal to 2 and 3 indicate 
8 very flat curvature in comparison to the shape of the nappe. 

.. - One is tempted to assume, for a crest with a ratio r I H D = 3, that the coeffi
cient would be that for one third the design head of a crest with 4/ HD = 1. 
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Model studies .for Madden Dam reported by Richard R. Han dolph, Jr.,11 iudi
cate that the coefficient· for such a. condition is approximately 3.40; Such a 
coefficient is not in agreement with that for Capilano Dam with rlHD equal 
to 3.62 atJull head. The lack of agreement does not necessarily vitiate the 
initiaJassumption. The difference in the coefficient may be caused by the 
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t1ifTel'encc in shape of the two cresis upstream from the Circular arc. Further
more, the scale ratio oCthe Madden Dam model was only 1 :78, and a 100ft 
prototype head would be O.128ft on the model, which is near the lower limit 
of reliability for conformity of the discharge coefficient. . 

JOSEPH N. BRADLEY,!' A.M. ASCE.-Mr. Shulits' statements regarding 
the lack of correlation in laboratory studies are well founded, and the writer is 
iil complete ngreementwith his views. 

:Mr. Buehler's analysis for' tile determination of the designed head, 
HD, for overflow sections formed by a single radius, or for a shape that conforms 
closely to a single radius, gives satisfactory.results. The comparison of discharge. 
coefficients for free flow over various dams, using Eq. 3 with the method 
offered in the pnper, is gratifying, Mr. Buchler's method certainly has merit Ile
cause following the determination of HD, coefficients of discharge can be com
puted directly for 1111 heads. 

Messrs. Campbell and McCool undertook to show that II. definite relation
ship exists between the coefficient of discharge at the designed head and the 
ratio rlIfD for overflow shnpes, This relationship is valid if the overflow shape 
can be approximated by an arc of a single radius and if the approach conditions 
are favorable-that is, if the approach depth below the crest is at least twice 
IlD. This method results in II. coefficient of discharge for the designed head only • 
When overflow sections are encountered where a single radius does not approx
imate the overflow' shape, or when the approach conditions are unusual, an 
engineering monograph' may prove helpful. . 

" "Hydr"ulic T .. t.s on the Spillway of the lIladd~n Dam," by Ri.hard R. Randolph. Jr .• Trcm.adi ..... 
ASCE, Vol. 103, 19as, P. 1091. 

It lJydr. Engr .• Bureau of ReclamAtion, U. S. Dept. of the Inlerior. Denvor. Colo. 
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Mr. Wyss suggested that pressures and water surfaces for drum gates at
various positions and reservoir levels would be useful to designers in computing
gate loadings. A limited amount of information is available, and this will
,be presented.

available for others., The broken lines represent pressure, measured vertically,for the reservoir levels indicated at the left of the charts. Upper water-surface
profiles are shown by solid lines, and lower water-surface profiles are identified
by dash lines. The charts represent a composite, in graphical form, of informa-
tion from model tests performed on tile Grand Coulee, Hamilton; Norris,
Friant, and Hoover dams.

To determine graphically thle most adverse water load on a particular ga te,
it is necessary to investigate the pressures for several gate positions. Assuming
that the first position is 0=41', the gate is drawn in this position on a piece of
transparent paper to the same scale as that used in Fig. 17. The maximum
expected reservoir is indicated for this gate position on the left side of the
transparent sheet.

The transparent sheet is then placed over Fig. 17(a), disregarding the origin
of coordinates, and matching only the downstream tips of the two gates.
The downstream part of all drum gates, regardless of size or radius, will coincide
for any givenavalue of 0. The height of the gate, or length of arc, can be expected
to vary; this will have a negligible effect on pressures or water-surface profiles
in the majority of cases. Should tie gate under investigation differ from the
height shown in Fig. 17(a), a small increase or decrease in the approach-depth
results.

Beginning with tihe chosen reservoir level, the pressure curve is traced from
Fig. 17(a) onto the transparent paper. It may be necessary to interpolate
between two of tile pressure curves. The result will be similar to that shown
in Fig. 17(f).

A similar procedure is then followed forgate positions of 230, 9*, -3", and
-350, utilizing Figs. 17(b), 17(c), 17(d), and 17(e), respectively. The result is

a composite plot similar to that shown in Fig. 17(f). It should be noted that
the pressures shown for negative angles. of the gate are not as reliable as those
for positive angles, Fortunately, the greater water loads occur for positive
angles.

Water loads can be determined by scaling the pressures vertically over tile
gate as indicated by point A in Fig. 17(U). If a gate angle other than those
Shown is desired, interpolation can be made directly on the sheet corresponding
to Fig. 17(f). Following the establishment of the maximum-pressure curve,
values of x/r and y/r are scaled from the sheet corresponding to Fig. 17J)
and are transferred to dimensional values by multiplying by r. 'Should water-
surface profiles be desired, the same method of tracing and scaling can be used.

0.5

"'-0.5
-0.5 0 0.5 • .0-0.5 0

Value of-

Fia. 17.nPgzsul:m AND WATERn-SURFaACE PROFILES

0.5 1.0

Becaupe there was good correlation among tbe discharge coefficients, it was
reaaoned that the pressures and related flow patterns would also be well corre-
lated through the same variables.

Pressures and water-surface profiles are plotted in dimensionless coordi-
nates (in terms of the radius of the gate) in Fig. 17. Five positions of the
gate are shown for various reservoir levels producing flow over the gate. Pres-
sures and water surfaces are shown for some levels whereas only pressures are
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.. ;.,. BecauJlethere was good correlation among the discharge coefficients, it was 
. reasoned that the pre88ures and related flow patterns would also be well corre-
lated through the same variables. '.' 

Pressures and water-suriace profUes are plotted in dimensIOnless coordi
nates (in terms of the radius of the gate) in Fig. 17. Five positions of the 

. gate are shown for various reservoir levels producing flow over the gate. Pres
sures and water surfaces are shown for some levels whereas only pressures are 
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nl'nilllhie for others. The hroken IillCS l"epres~l1t pressure, men!lured YCl"tirally, 
for the resen"oir lC"cls indicated nt the left of the charts. Upper \\"Ilter-surfll,('e 
profiles are shown by solid lines; and lower wn.ter-surfncc profiles are identified 
bydnsh lines. The chnrts represent a composite, in grnphictil form, of informn
tion from model tests performed 011 the GrnndCoulee, lIlunilt()n; Norris, 
Friant, alld Hoover dams. 
. To determine graphically the most adverse water lond on a pnrticular gate, 
it is nccessary to investign.te the pressures for several gate positions. Assuming 
thnt the first position is 8=41°, the gate is drawn in this position on a piere of 
transparent paper to the same scale liS that used in Fig. 17. The maximum 
expected reservoir is indicated for this gate position on the left side of' the 
transparent sheet. '. . . 
. The transi)nrent sheet is then placed over Fig. 17 (a), disregarding the origin 
of coordinates, nnd matching only the downstrealll tips of the two gates. 
The downstream part of all drum gates, regardless of size or radius, will coincide 
for nny given 'value of O. The height of the gate, or length of arc, can be exp.ected 

·to vary; this will have a negligible effect on pressures or water-surface profiles 
in the majority of cases .. Should the gate under investigntion differ from the 
height shown in Fig. 17 (a), a small increase or decrease in the approach-depth 
results. ~ 

Beginuing with the clJOsen rescrvoir level, the PI'CSSllre curve is traced from 
Fig. 17 (a) onto the transparent paper. It lllay be neccssary to interpolate 
between two of the pressure curves. 'rhe rcsult will be similar to that shown 
inFig.17(J). 

A similar procedure is then followed forgntc positions of 23°, go, _3°, and 
-35°, utilizing Figs. l7(b), li(e), 17(d), and 17(e), respectively. 'l'he result is 

0. composite plot similar to that shown in Fig. 17 (f). It should be noted that 
the pressures shown for negative IIngles. of the gate are not liS reliable liS those 
for positive angles. Fortunately, the greater water loads occur for posith'e 
angles. 

. Water loads can be determined by scaling the pressures vertically over the 
gnte as indicated by point A in Fig. 17 (j). If a gate angle other than those 
shown is desired, interpolation can be made directly on the sheet corresponding 
to Fig. 17 (J). Following the establishment of the maximum-pressure curve, 
values of x/r and y/r are scaled frolu the sheet corresponding to Fig. 17 (j) 
and are transferred to dilnensional values by multiplying by r. 'Should water
surface profiles be desired, the same method of tracing and scaling can be used • 
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1. Purpose

A headwater rating curve for Tims Ford Dam is required as input to TVA's SOCH and TRBROUTE models, which perform
flood-routing calculations for the Tennessee River and its tributaries. The headwater rating curves for each dam provide total
dam discharge as a function of headwater elevation. This calculation presents the headwater rating curves for Tims Ford Dam.

TVA developed methods of analysis, procedures; and computer programs for determining designbasis flood levels for nuclear
plant sites in the 1970s. Determination of maximum flood levels included consideration of the most severe flood conditions that
may be reasonably predicted to occur at a site as a result of both severe hydrometerological conditions and seismic activity. This
process was followed to meet Nuclear Regulatory Guide 1.59. At that time, there were no computer programs available that
would handle unsteady flow and dam failure analysis. As a result of this early work and method development, TVA developed a
runoff and stream course modeling process for the TVA reservoir system. This process provided a basis for currently licensed
plants (Sequoyah Nuclear Plant, Watts Bar Nuclear Plant, and Browns Ferry Nuclear Plant). The Bellefonte Nuclear Plant
(BLN) Units 1 & 2 Final Safety Analysis Report (FSAR) was also based on this process.

BLN Units 3 & 4 Combined Operating License Application (COLA) was submitted using data and analysis that was determined
for the original BLN FSAR (Unit 1 and Unit 2) and was documented in a 1998 reassessment. In 1998, the analysis process and
documentation was brought under the nuclear quality assurance process for the first time. A quality assurance audit conducted
by NRC staff in early 2007 raised several questions related to the documentation of past work regarding design basis flood level
determinations. This calculation supports a portion of the effort to improve this design basis documentation.

Preparation of all calculations supporting nuclear development and licensing are subject to TVA Standard Department Procedure
NEDP-2. This standard dictates the process in which calculations are prepared, checked, verified, stored, and cross referenced in
a goal to provide the highest quality nuclear design input and output possible.

Figure 1 is a plan and elevation view of Tims Ford Dam (Reference 2.1). For headwaters in the normal operating range,
discharge is passed through the turbines, sluice, and the spillway. The spillway consists of three (3) spillway bays, each with
radial or tainter gates to control discharge. If headwater rises above the normal operating range, discharge may also pass over the
non-overflow sections, and the top of the spillway piers. However, the probable maximum flood (PMF) event value provided in
the Tims Ford Blue Book (Reference 2.4) is lower than both the top of the dam and the top of the tainter gates when fully raised.
Therefore, the initial dam rating curve contained in this calculation does not consider the effects of these potential overflow
points.

The initial dam rating curve is based on the current configuration of Tims Ford Dam as defined on the current design drawings.
The purpose of this calculation does not evaluate the design loading conditions for the dam or embankments.
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Figure 1 - Tims Ford Dam General Plan and Elevation (Reference 2.1) 
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3. Assumptions & Methodology

The headwater rating curves developed in this calculation will be used in simulations of probable maximum flood events.
Consequently, the rating curves have been calculated well above the normal operating range.

3.1 Assumptions

3.1.1 Assumption: Power generation will continue during a PMF event until the powerhouseis flooded.

Technical Justification: Power generation is assumed to stop when the tailwater reaches an elevation of 789.0 feet, at
which point water will enter the powerhouse (Reference 2.1). Turbine discharge will be considered for rising headwaters
until the tailwater reaches an elevation of 789.0 feet.

3.1.2 Assumption: The tailwater rating curve (Attachment 6) is sufficient for computing submergence effects on the headwater
rating curve.

Technical Justification: The attached tailwater rating curve was provided in the TVA Blue Book for Tims Ford. The
maximum estimated overflow represented in the tailwater curve is 1 10,000cfs which places the tailwater elevation at
approximately 789.6 feet. Since the crest elevation is 853.0 feet, tailwater needs to rise another 63.4 feet from its
maximum before impacting flow through the spillway.

3.1.3 Assumption: All spillway gates will be set to the maximum openings specified in the Spillway Discharge Tables
(Reference 2.5).

Technical Justification: A TVA position paper justifying the operability of the gates in included as Reference 2.6.

3.1.4 Assumption: The sluice unit is only in operation when the main unit is not operational.

Technical Justification: The Tims Ford Blue Book (Reference 2.4) notes that the sluice unit was installed in 1986 to
provide a minimum continuous flow of water and to improve the ecosystems downstream of Tims Ford Dam. The blue
book further states that the sluice unit normally operates whenever the main unit is shut down. Even if the sluice was open
during a PMF event, the magnitude of the discharge would be insignificant (< 0.5% of total discharge) compared to the
combined spillway and turbine discharges.

3.1.5 Assumption: The maximum headwater assumed in 910 (top of the dam).

Technical Justification: Higher elevations, if required to support the SOCH/TRBROUTE hydraulic analysis, will be
identified by the analyst and a revision to the calculation will be performed.

3.1.6 Assumption: The fully raised spillway tainter gates will remain in their open position and will not fail when flow passes
over the spillway deck.

Technical Justification: Appendix C shows that the calculated load on a fully open gate at a headwater of 910 feet is less
than the design load of the gate (headwater at the top of the gate).

3.2 Unverified Assumptions (UVA)

N/A
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3.3 Methodology - Discharge Equations

Discharges past the dam are computed as either "free" discharge or "orifice" discharge. Free discharge refers to free surface
overflow and is computed using a weir-type equation as follows (Reference 2.3 shows weir flow equations for overflow
discharges):

CLH =. (Equation 1)

in which variables are defined as follows:
Qf = free discharge (cfs)
Cf = free discharge coefficient (may vary with HW)
L= length of overflowing section (ft)
He = head on crest (ft) = HW - Z,
HW = headwater elevation (ft)
Z, = top, or crest, elevation of overflowing section (ft)
This equation need not be modified to account for tailwater submergence, as no portion of the dam which has free surface
overflow is expected to be submerged by tailwater.

Flow over the spillway crest is treated as free discharge for headwater elevations below Hc = HLmin, the head at which the
overflowing nappe first touches the bottoms of the open gates (Appendix A). HLrin varies with gate opening, V, defined as the
vertical distance between the bottom of the wide-open gate and the surface of the spillway crest directly below the gate lip.

For headwater elevations above H, = HLmin flow through the spillway gates is treated as orifice discharge. Orifice discharge refers
to flow passing through a contracted opening and is computed using an orifice-type equation as follows (Reference 2.7):

Qg = Cg GL 2g(Hc -Hmp) (Equation 2)

in which variables are defined as follows:
Qg = orifice discharge (cfs)
Cg = orifice discharge coefficient (varies with gate opening and Hj)
V = effective gate opening (ft)
L = length of overflowing section (fi)
g = acceleration due to gravity (f1/s2)
H, = head on crest
Values may be made dimensionless by dividing by the standard crest design head, Ho.

This equation need not be modified to account for tailwater submergence. Attachment 2 indicates tailwater effects are not
significant until d/H0 (see Definition Sketch, Appendix A) approaches a value of 0.6. Calculation of d/Hc during headwater rating
curve calculations confirms that tailwater effects can be neglected.

3.4 Methodology - Low Level outlet Discharges

The discharge from the low level outlet (sluice unit) will be neglected. The Tims Ford Blue Book (Reference 2.4, Attachment 4)
states that the sluice unit normally operates when the main unit is not in operation in order to provide a minimum continuous
flow for sustaining the downstream aquatic ecosystem. Additionally, the Tims Ford Spillway and Sluice Discharge Tables
(Reference 2.5, Attachment 5) rate the maximum flow at a HW elevation of 900 feet at 250 cfs, which can be considered
negligible against the spillway discharge at the same HW elevation.
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to flow passing through a contracted opening and is computed using an orifice-type equation as follows (Reference 2.7): 

in which variables are defined as follows: 
Qg = orifice discharge (cfs) 
Cg = orifice discharge coefficient (varies with gate opening and He) 
V = effective gate opening (ft) 
L = length of overflowing section (ft) 
g = acceleration due to gravity (ft/S2) 
He = head on crest 
Values may be made dimensionless by dividing by the standard crest design head, Ho. 

(Equation 2) 

This equation need not be modified to account for tailwater submergence. Attachment 2 indicates tailwater effects are not 
significant until d/He (see Definition Sketch, Appendix A) approaches a value of 0.6. Calculation of d/Hc during headwater rating 
curve calculations confirms that tailwater effects can be neglected. ' 

3.4 Methodology - Low Level outlet Discharges 

The discharge from the low level outlet (sluice unit) will be neglected. The Tims Ford Blue Book (Reference 2.4, Attachment 4) 
states that the sluice unit normally operates when the main unit is not in operation in order to provide a minimum continuous 
flow for sustaining the downstream aquatic ecosystem. Additionally, the Tims Ford Spillway and Sluice Discharge Tables 
(Reference 2.5, Attachment 5) rate the maximum flow at a HW elevation of900 feet at 250 cfs, which can be considered 
negligible against the spillway discharge at the same HW elevation. 
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3.5 Methodology - Spillway Discharge Calculations

The discharge coefficient, Cf, for free discharge over a spillway crest varies with head, He. For the Tims Ford spillway crest,
limited model data is available to determine the relationships of HLmin(G) and Ct(Hý). The standard flow equation for free flow
over a spillway is used to calculate these flows (Equation 1).

HLmi, was determined by using the relationship between HLmin/Ho and G,/Ho found in Attachment A9. An equation is derived for
the straight-line portion of this graph. This is discussed in more detail in Appendix A.

Once Hc exceeds HLmin, gated discharge occurs. For gated discharge over the spillway crest, Cg also varies with head, H,. For this
calculation, the gated discharge equation published in Reference 2.7 was used (Equation 2).

Under the assumption that all three spillway gates are fully open, the two end bays are likely subject to end contraction and
approach effects. These conditions, which reduce discharge through the three bays, are implicitly included in the model data.

3.6 Methodology - Discharge Coefficients

The value of the discharge coefficient, Cf, for flows over the open spillway bays are estimated using the available limited model
data (Attachment A7 and A8). Only a small portion of this model test was conducted under free flow conditions. The
relationship for Cf and head, H,, is available from the free flow model test data for Hc>39 feet. Length, L, and crest elevation, Zc,
in each case are determined from TVA drawings (all relevant drawings are defined as References). A value of Cf for He=0 was
assumed to be 3.0665. A polynomial was then fit from the cluster of model data to the assumed point. This process and the
associated results are discussed and shown in Appendix A, Section A.6.

Once the headwater reaches an elevation which produces a nappe which touches the bottom of the radial tainter gates, the flow
conditions warrant a different flow equation and likewise a different discharge coefficient. The limited model data was evaluated
to determine a relationship between orifice discharge coefficient, Cg, and head, Hý, for various gate openings, V (up to V =

36.067 feet). From the eight data points representing the highest two gate openings (28 feet and 32 feet), Cg values were
calculated. The results were scattered in a manner that a relationship could not be determined. In lieu of an equation, the results
were averaged together to give a composite Cg value. This process is discussed in detail and results shown in Appendix A,
Section A.7.

Although not used in this calculation, values of the discharge coefficient, Cf, for flows over the embankment, the tops of the
spillway piers, and the tops of the spillway walls are estimated using Hydraulic Design Chart 711 (Reference 2.2) and can be
found in Appendix B.

3.7 Methodology - Turbine Discharge

The elevation of the switchyard is such that the tailwater will not impede its operation until significant headwater or tailwater
levels are reached (i.e. flows of over 110,000 cfs). It is assumed that the turbines may be in operation at the time of a flooding
event and that the most efficient operation of the turbine will not be the highest priority. Therefore, the discharge values shown in
the maximum sustainable column were chosen from the Reservoir and Power Data sheets from the Tims Ford Blue Book
(Reference 2.4, Attachment 4). This value was chosen as the most conservative value from the data sheets and is assumed to be
the maximum flow that the turbine discharge pipes can handle. The turbines will be inoperable after a tailwater elevation of 789.0
feet since the powerhouse would be flooded.
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3.5 Methodology - Spillway Discharge Calculations 

The discharge coefficient, Cr, for free discharge over a spillway crest varies with head, He. For the Tims Ford spillway crest, 
limited model data is available to determine the relationships of HLmin(G) and Ct(He). The standard flow equation for free flow 
over a spillway is used to calculate these flows (Equation 1). 

HLmin was determined by using the relationship between HLmin/Ho and GvlHo found in Attachment A9. An equation is derived for 
the straight-line portion of this graph. This is discussed in more detail in Appendix A. 

Once He exceeds HLmim gated discharge occurs. For gated discharge over the spillway crest, Cg also varies with head, He. For this 
calculation, the gated discharge equation published in Reference 2.7 was used (Equation 2). 

Under the assumption that all three spillway gates are fully open, the two end bays are likely subject to end contraction and 
approach effects. These conditions, which reduce discharge through the three bays, are implicitly included in the model data. 

3.6 Methodology - Discharge Coefficients 

The value of the discharge coefficient, Cr, for flows over the open spillway bays are estimated using the available limited model 
data (Attachment A7 and A8). Only a small portion of this model test was conducted under free flow conditions. The 
relationship for Cr and head, He, is available from the free flow model test data for He> 39 feet. Length, L, and crest elevation, Ze, 
in each case are determined from TVA drawings (all relevant drawings are defined as References). A value ofCr for He=O was 
assumed to be 3.0665. A polynomial was then fit from the cluster of model data to the assumed point. This process and the 
associated results are discussed and shown in Appendix A, Section A.6. 

Once the headwater reaches an elevation which produces a nappe which touches the bottom of the radial tainter gates, the flow 
conditions warrant a different flow equation and likewise a different discharge coefficient. The limited model data was evaluated 
to detennine a relationship between orifice discharge coefficient, Cg, and head, He, for various gate openings, V (up to V = 
36.067 feet). From the eight data points representing the highest two gate openings (28 feet and 32 feet), Cg values were 
calculated. The results were scattered in a manner that a relationship could not be determined. In lieu of an equation, the results 
were averaged together to give a composite Cg value. This process is discussed in detail and results shown in Appendix A, 
Section A. 7. 

Although not used in this calculation, values of the discharge coefficient, Cr, for flows over the embankment, the tops of the 
spillway piers, and the tops of the spillway walls are estimated using Hydraulic Design Chart 711 (Reference 2.2) and can be 
found in Appendix B. 

3.7 Methodology - Turbine Discharge 

The elevation of the switchyard is such that the tail water will not impede its operation until significant headwater or tail water 
levels are reached (i.e. flows of over 110,000 cfs). It is assumed that the turbines may be in operation at the time of a flooding 
event and that the most efficient operation of the turbine will not be the highest priority. Therefore, the discharge values shown in 
the maximum sustainable column were chosen from the Reservoir and Power Data sheets from the Tims Ford Blue Book 
(Reference 2.4, Attachment 4): This value was chosen as the most conservative value from the data sheets and is assumed to be 
the maximum flow that the turbine discharge pipes can handle. The turbines will be inoperable after a tailwater elevation of789.0 
feet since the powerhouse would be flooded. 
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4. Design Input

Sect. Input Parameter Source Symbol Value
4.1 Acceleration of Gravity Common Knowledge 9 32.2 ft/sec 2

4.2 Spillway Crest Parameters
4.2.1 Crest Length 3, 40' wide bays, Reference 2.4 L 120 ft
4.2.2 Crest Elevation Reference 2.4 Z, 853.0 ft
4.2.3 Free Discharge Coefficient Computed in Appendix A Cf(Hc) Eqn. A6
4.3 Spillway Gate Parameters
4.3.1 Vertical Opening Reference A3 V 36.07 ft
4.3.2 Effective Gate Opening Computed in Appendix A G 36.09 ft
4.3.3 Mid-point Elevation of Opening, Computed in Appendix A Hmp 18.03 ft

relative to crest
4.3.4 Distance from spillway crest to Computed in Appendix A HLmin 44.24 ft

point at which nappe touches gate
4.3.5 Headwater Elevation at which HLmin + 897.24 ft

nappe touches gates Z'
4.3.6 Orifice Discharge Coefficient Computed in Appendix A CX(Hj) Eqn. A7
4.4 Spillway Gate Overflow (Gates Fully Open)
4.4.1 Overflow Discharge Coefficient Computed in Appendix B Cf 3.12,
4.4.2 Overflow Elevation Computed in Appendix A Z' 912.99 ft
4.4.3 Overflow Length 3, 40' wide bays, Reference 2.4 L 120 ft
4.5 Spillway Piers Overflow
4.5.1 Discharge Coefficient Computed in Appendix B Cf 2.65
4.5.2 Overflow Elevation Computed in Appendix B Z' 910 ft
4.5.3 Overflow Length 2, 7.5' piers, Reference 2.4 L 15 ft
4.6 Spillway Walls Overflow
4.6.1 Discharge Coefficient Computed in Appendix B Cf 2.65
4.6.2 Overflow Elevation Computed in Appendix B Zc 910 ft
4.6.3 Overflow Length Computed in Appendix B L 24 ft
4.7 Embankment Overflow
4.7.1 Discharge Coefficient Computed in Appendix B Cf 2.65
4.7.2 Overflow Elevation Computed in Appendix B Z' 910 ft
4.7.3 Overflow Length Reference 2.4 L 1421 ft
4.8 Turbine Discharge
4.8.1 Maximum HW Elevation Refer to Attachment 4 895 ft
4.8.2 Maximum TW Elevation Refer to Section 4.13 789 feet
4.8.3 Minimum Gross Head Reference 2.4, pg 32 H, 111.2 ft
4.8.4 Maximum Discharge Reference 2.4, pg 32 QTmax 4000 cfs
4.9 Tailwater Rating Curve Refer to Section 4.11 TW(Q) Eqn. 3 &4
4.10 Upper Limit on Headwater Refer to section 4.12 HWma, 910 feet

Elevation for Rating

4.11 Tailwater Rating Curve

The tailwater rating curve used in this calculation is shown in Attachment 6. Attachment 6 lists points scaled from the tailwater
plot (Reference 2.4), and shows a polynomial fit to the result. The polynomial indicated in Attachment 6 and repeated below is
used for the headwater rating curve calculations.
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4. Design Input 

Sect input Parameter Source Symbol Value 
4.1 Acceleration of Gravity Common Knowledge g 32.2 ftlsec2 

4.2 Spillway Crest Parameters 
4.2.1 Crest Length 3,40' wide bays, Reference 2.4 L 120 ft 
4.2.2 Crest Elevation Reference 2.4 Zc 853.0 ft 
4.2.3 Free Discharge Coefficient Computed in Appendix A Ct<Hc) Eqn. A6 
4.3 Spillway Gate Parameters 
4.3.1 Vertical Opening Reference A3 V 36.07 ft 
4.3.2 Effective Gate Opening Computed in Appendix A G 36.09 ft 
4.3.3 Mid-point Elevation of Opening, Computed in Appendix A Hmp 18.03ft 

relative to crest 
4.3.4 Distance from spillway crest to Computed in Appendix A HLmin 44.24 ft 

point at which nappe touches gate 
4.3.5 Headwater Elevation at which HLmin + 897.24 ft 

nappe touches gates Zc 
4.3.6 Orifice Discharge Coefficient Computed in Appendix A C.(Hc) Eqn. A7 
4.4 Spillway Gate Overflow (Gates Fully Open) 
4.4.1 Overflow Discharge Coefficient Computed in Appendix B Cr 3.12. 
4.4.2 Overflow Elevation Computed in Appendix A Zc 912.99 ft 
4.4.3 Overflow Length 3,40' wide bays, Reference 2.4 L 120 ft 
4.5 Spillway Piers Overflow 
4.5.1 Discharge Coefficient Computed in Appendix B Cr 2.65 
4.5.2 Overflow Elevation Computed in Appendix B Zc 910 ft 
4.5.3 Overflow Length 2, 7.5' piers, Reference 2.4 L 15 ft 
4.6 Spillway Walls Overflow 
4.6.1 Discharge Coefficient Computed in Appendix B Cr 2.65 
4.6.2 Overflow Elevation Computed in Appendix B Zc 910 ft 
4.6.3 Overflow Length Computed in Appendix B L 24 ft 
4.7 Embankment Overflow 
4.7.1 Discharge Coefficient Computed in Appendix B Cr 2.65 
4.7.2 Overflow Elevation Com~uted in Appendix B Zc 910 ft 
4.7.3 Overflow Length Reference 2.4 L 1421 ft 
4.8 Turbine Discharge 
4.8.1 Maximum HW Elevation Refer to Attachment 4 895 ft 
4;8.2 Maximum TW Elevation Refer to Section 4.13 789 feet 
4.8.3 Minimum Gross Head Reference 2.4, pg 32 H. II1.2ft 
4.8.4 Maximum Discharge Reference 2.4, pg 32 QTmax 4000 cfs 
4.9 Tailwater Ratin~ Curve Refer to Section 4.11 TW(Q) Eqn. 3 &4 
4.10 Upper Limit on Headwater Refer to section 4.12 HWmax 910 feet 

Elevation for Ratin~ 

4.11 Tailwater Rating Curve 

The tail water rating curve used in this calculation is shown in Attachment 6. Attachment 6 lists points scaled from the tail water 
plot (Reference 2.4), and shows a polynomial fit to the result. The polynomial indicated in Attachment 6 and repeated below is 
used for the headwater rating curve calculations. 
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TW= -9xlO-8Q6 + lxl0 5Q5 - .0005Q 4 + 0.0133Q 3 
- 0.1969Q 2+ 2.31Q + 744.5 for 0 < Q < 30 cfs (Equation 3)

and
TW = 0.00001Q3 - 0.0038Q 2 + 0.6264Q + 752.38 for Q > 30 cfs (Equation 4)

in which Q = total discharge past the dam in cfs divided by 1000 ("1000 cfs").

4.12 Upper Limit on Headwater Elevation included in Rating Curve

The headwater rating curve needs to include all headwater elevations that may occur during a PMF event. The headwater at
Tims Ford Dam is not expected to rise past 910 feet (rounding of value in Reference 2.4, see Assumption 3.2.1). The
embankment, spillway piers and spillway walls are indicated at 910 feet (Reference 2.4). Therefore, they will not be overtopped
and are not considered in this initial headwater rating curve.

5. Special Requirements/Limiting Conditions

N/A

6. Calculations

The calculations consist of computing spillway and overflow discharges (from Equations 1 and 2) for a list of headwater
elevations ranging from 853 feet up to 910 feet [4.14], the assumed PMF elevation. The headwater rating curve is a plot of
headwater elevation versus total dam discharge.

Below an elevation of 853 feet, no discharge passes through the dam spillway. Flow can be passed through the turbine in this
case but at an inefficient rate in terms of kW/cfs until the headwater reaches an elevation of 860 feet per Reference 2.4.
Beginning at 853 'feet, the discharge passes through the spillway. Flows are calculated as outlined in section 3.8. Total discharge,
given in "1000 cfs," is the sum of all discharges in cfs past the dam divided by 1000.

Table 1 shows the spreadsheet calculations for the headwater rating curve (spreadsheet included as Attachment 6). The final
result, the rating curve, is defined by the first two columns, HW vs. Total Discharge. The third column (TW) gives the tailwater
elevation associated with the "Total Discharge" from the tailwater rating curve polynomial fit [4.13]. This is computed to verify
that tailwater does not affect discharge.

Spillway discharge is computed in the seventh column. Hc and CdCg are the parameters used to determine the spillway discharge,
QdQg.. Free discharge occurs for elevations below 898.05 feet [4.3.5] and orifice discharge occurs for headwaters above this
elevation. The transition point is indicated by a horizontal line. Above the transition line, the listed discharge coefficient is Cf
[4.2.3] and below the transition line the listed discharge coefficient is Cg [4.3.6].

The term G/Hc is computed to verify the absence of tailwater submergence effects on the spillway discharge (G/Hc < 0.6 - see
Attachment 2). The values in this column demonstrate that the tailwater elevations are far below the crest elevation and therefore
have no effect on the flow through the gates.

Column QdQg is the spillway discharge computed from Equation 1 for free discharge and from Equation 2 for orifice discharge.
Cells with zeros indicate that the data was not applicable for the given headwater elevation.

The column following the spillway discharge colunm shows the "Overflow Discharge" for the turbine flow. Zeros indicate that
the flow is an assumed flow.

There are no overflow discharges for overflow of the embankment, open spillway gates, spillway piers, or spillway walls,
therefore no columns including these items are shown. The calculation method of each column has been covered previously.
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TW = _9xlO-sQ6 + lxlO-5Q5 - .0005Q4+ 0.0133Q3 - 0.1969Q2+ 2.31Q + 744.5 for O:S Q:S 30 cfs 

TW = 0.00001Q3 - 0.0038Q2 + 0.6264Q + 752.38 for Q > 30 cfs 

(Equation 3) 
and 

(Equation 4) 

in which Q = total discharge past the dam in cfs divided by 1000 (" 1000 cfs"). 

4.12 Upper Limit on Headwater Elevation included in Rating Curve 

The headwater rating curve needs to include all headwater elevations that may occur during a PMF event. The headwater at 
Tims Ford Dam is not expected to rise past 910 feet (rounding of value in Reference 2.4, see Assumption 3.2.1). The 
embankment, spillway piers and spillway walls are indicated at 910 feet (Reference 2.4). Therefore, they will not be overtopped 
and are not considered in this initial headwater rating curve. 

5. Special Requirements/Limiting Conditions 

N/A 

6. Calculations 

The calculations consist of computing spillway and overflow discharges (from Equations I and 2) for a list of headwater 
elevations ranging from 853 feet up to 910 feet [4.14], the assumed PMF elevation. The headwater rating curve is a plot of 
headwater elevation versus total dam discharge. 

Below an elevation of 853 feet, no discharge passes through the dam spillway. Flow can be passed through the turbine in this 
case but at an inefficient rate in terms of kW/cfs until the headwater reaches an elevation of 860 feet per Reference 2.4. 
Beginning at 853 feet, the discharge passes through the spillway. Flows are calculated as outlined in section 3.8. Total discharge, 
given in "1000 cfs," is the sum of all discharges in cfs past the dam divided by 1000. 

Table I shows the spreadsheet calculations for the headwater rating curve (spreadsheet included as Attachment 6). The final 
result, the rating curve, is defined by the first two columns, HW vs. Total Discharge. The third column (TW) gives the tailwater 
elevation associated with the "Total Discharge" from the tailwater rating curve polynomial fit [4.13]. This is computed to verify 
that tailwater does not affect discharge. 

Spillway discharge is computed in the seventh column. He and qCg are the parameters used to determine the spillway discharge, 
Q~Qg .. Free discharge occurs for elevations below 898.05 feet [4.3.5] and orifice discharge occurs for headwaters above this 
elevation. The transition point is indicated by a horizontal line. Above the transition line, the listed discharge coefficient is Cr 
[4.2.3] and below the transition line the listed discharge coefficient is Cg [4.3.6]. 

The term G/He is computed to verify the absence of tail water submergence effects on the spillway discharge (G/He < 0.6 - see 
Attachment 2). The values in this column demonstrate that the tailwater elevations are far below the crest elevation and therefore 
have no effect on the flow through the gates. 

Column Q~Qg is the spillway discharge computed from Equation I for free discharge and from Equation 2 for orifice discharge. 
Cells with zeros indicate that the data was not applicable for the given headwater elevation. 

The column following the spillway discharge column shows the "Overflow Discharge" for the turbine flow. Zeros indicate that 
the flow is an assumed flow. 

There are no overflow discharges for overflow of the embankment, open spillway gates, spillway piers, or spillway walls, 
therefore no columns including these items are shown. The calculation method of each column has been covered previously. 
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Table 1: Headwater Rating Curve Calculations for Tims Ford Dam

Spillway Parameters

L = 120 feet
Zc = 853 feet

G = 36.088 feet
Hmp = 18.03 feet

Overflow
Discharge,

Qf in cfs
Turbine Sluice

Flow Flow0
Total Spillway

HW

853.0
854.0
856.0
858.0
860.0
862.0
864.0
866.0
868.0
870.0
872.0
874.0
876.0
878.0
880.0
882.0
884.0
886.0
888.0
890.0
892.0
894.0
895.0
896.0
897.24
898.0
900.0
902.0
904.0
906.0
908.0
909.0
910.0

Discharge

1000 cfs

4.00
4.37
5.94
8.21

11.04
14.33
18.05
22.15
26.61
31.40
36.50
41.88
47.52
53.42
59.56
65.94
72.54
79.36
86.38
93.59

100.99
108.60
112.47
116.42
117.66
116.59
120.82
124.92
128.89
132.74
136.48
138.32
140.13

feet

TW

751.32
751.78
753.51
755.63
757.95
760.49
763.23
765.93
767.92
768.61
770.67
772.68
774.64
776.52
778.32
780.03
781.64
783.16
784.58
785.92
787.18
788.40
788.99
789.58
789.76
789.61
790.23
790.82
791.40
791.96
792.51
792.78
793.05

feet
Hc

0.0
1.0
3.0
5.0
7.0
9.0

11.0
13.0
15.0
17.0
19.0
21.0
23.0
25.0
27.0
29.0
31.0
33.0
35.0
37.0
39.0
41.0
42.0
43.0
44.2
45.0
47.0
49.0
51.0
53.0
55.0
56.0
57.0

cfs
Qfl IeQCf I C9

3.067
3.083
3.114
3.142
3.167
3.189
3.210
3.228
3.244
3.258
3.270
3.281
3.290
3.297
3.304
3.309
3.314
3.318
3.321
3.324
3.326
3.328
3.330
3.331
3.332
0.646
0.646
0.646
0.646
0.646
0.646
0.646
0.646

ZC =

G/Hc

0.00
36.09
12.03
7.22
5.16
4.01
3.28
2.78
2.41
2.12
1.90
1.72
1.57
1.44
1.34
1.24

1.16
1.09
1.03
0.98
0.93
0.88
0.86
0.84
0.82
0.80
0.77
0.74
0.71
0.68
0.66
0.64
0.63

d/Hc

101.22
33.16
19.47
13.58
10.28

8.16
6.70
5.67
4.96
4.33
3.82
3.41
3.06
2.77
2.52
2.30
2.12
1.95
1.81
1.69
1.58
1.52
1.47
1.43
1.41
1.34
1.27
1.21
1.15
1.10
1.08
1.05

0
370

1,941
4,215
7,038

10,334
14,052
18,155
22,613
27,401
32,498
37,884
43,543
49,461
55,624
62,020
68,640
75,476
82,520
89,767
97,214

104,858
108,754
112,699
117,659
116,590
120,817
124,917
128,888
132,739
136,482
138,316
140,126

4000 0
4000 0
4000 0
4000 0
4000 0
4000 0
4000 0
4000 0
4000 0
4000 0
4000 0
4000 0
3980 .0
3960 0
3940 0
3920 0
3900 0
3880 0
3860 0
3820 0
3780 0
3740 0
3720 0
3720 0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

feet

feet

when TW hits
powerhouse

(EL. 789),
turbines cut off
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Table1: Headwater Rating Curve Calculations for Tims Ford Dam 

Spillway Parameters 

L = 120 feet Overflow 
Zc = 853 feet Discharge, 
G = 36.088 feet Qf in cfs 

Hmp = 18.03 feet Turbine Sluice 
Q Flow Flow 

Total Spillway Cf= 

Discharge feet feet cfs Ze = feet , 
HW 1000 cfs TW He Cfl Cg G/He d/He Qfl Q9 

L= feet 
853.0 4.00 751.32 0.0 3.067 0.00 0 4000 0 
854.0 4.37 751.78 1.0 3.083 36.09 101.22 370 4000 0 
856.0 5.94 753.51 3.0 3.114 12.03 33.16 1,941 4000 0 
858.0 8.21 755.63 5.0 3.142 7.22 19.47 4,215 4000 0 
860.0 11.04 757.95 7.0 3.167 5.16 13.58 7,038 4000 0 
862.0 14.33 760.49 9.0 3.189 4.01 10.28 10,334 4000 0 
864.0 18.05 763.23 11.0 3.210 3.28 8.16 14,052 4000 0 
866.0 22.15 765.93 13.0 3.228 2.78 6.70 18,155 400'0 0 
868.0 26.61 767.92 15.0 3.244 2.41 5.67 22,613 4000 0 
870.0 31.40 768.61 17.0 3.258 2.12 4.96 27,401 4000 0 
872.0 36.50 770.67 19.0 3.270 1.90 4.33 32,498 4000 0 
874.0 41.88 772.68 21.0 3.281 1.72 3.82 37,884 4000 0 
876.0 47.52 774.64 23.0 3.290 1.57 3.41 43,543 3980 ,0 
878.0 53.42 776.52 25.0 3.297 1.44 3.06 49,461 3960 0 
880.0 59.56 778.32 27.0 3.304 1.34 2.77 55,624 3940 0 
882.0 65.94 780.03 29.0 3.309 1.24 2.52 62,020 3920 0 
884.0 72.54 781.64 31.0 3.314 1.16 2.30 68,640 3900 0 when TW hits 
886.0 79.36 783.16 33.0 3.318 1.09 2.12 75,476 3880 0 powerhouse 
888.0 86.38 784.58 35.0 3.321 1.03 1.95 82,520 3860 0 (EL.789), 
890.0 93.59 785.92 37.0 3.324 0.98 1.81 , 89,767 3820 0 turbines cut off 
892.0 100.99 787.18 39.0 3.326 0.93 1.69 : 97,214 3780 0 
894.0 108.60 788.40 41.0 3.328 0.88 1.58 104,858 3740 0 
895.0 112.47 788.99 42.0 3.330 0.86 1.52 108,754 3720 0 
896.0 116.42 789.58 43.0 3.331 0.84 1.47 112,699 3720 0 

897.24 117.66 789.76 44.2 3.332 0.82 1.43 117,659 0 0 
898.0 116.59 789.61 45.0 0.646 0.80 1.41 116,590 0 0 
900.0 120.82 790.23 47.0 0.646 0.77 1.34 120,817 0 0 
902.0 124.92 790.82 49.0 0.646 0.74 1.27 124,917 0 0 
904.0 128.89 791.40 51.0 0.646 0.71 1.21 128,888 0 0 
906.0 132.74 791.96 53.0 0.646 0.68 1.15 132,739 0 0 
908.0 136.48 792.51 55.0 0.646 0.66 1.10 136,482 0 0 
909.0 138.32 792.78 56.0 0.646 0.64 1.08 138,316 0 0 
910.0 140.13 793.05 57.0 0.646 0.63 1.05 140,126 0 0 



TVA
Calculation No. CDQ000020080022 Rev: 0 Plant: GEN Page: 16

Subject: Dam Rating Curve, Tims Ford Prepared CJG

Checked WBB

7. Results/Conclusions

For convenience, the headwater rating results are shown in Table 2, separate from the calculation details provided in Table 1, are
tabulated as total discharge in cfs versus headwater elevation in feet. The headwater rating curve is plotted in Figure 2.
In addition to the results shown below, a conclusion drawn from the calculation is that tailwater does not impact the calculation.

Note the discontinuity that appears in Figure 2 at headwater elevation of approximately 898 feet. This is the result of the flow
transitioning from free flow over the spillway crest to orifice flow through the tainter gates. This discontinuity was anticipated and is
typical for this type of flow transition.

Table 2: Headwater Rating Results

Q
HW 1000 cfs TW

853 4.00 751.32
854 4.37 751.78
856 5.94 753.51
858 8.21 755.63
860 11.04 757.95
862 14.33 760.49
864 18.05 763.23
866 22.15 765.93
868 26.61 767.92
870 31.40 768.61
872 36.50 770.67
874 41.88 772.68
876 47.52 774.64
878 53.42 776.52
880 59.56 778.32
882 65.94 780.03
884 72.54 781.64
886 79.36 783.16
888 86.38 784.58
890 93.59 785.92
892 100.99 787.18
894 108.60 788.40
895 112.47 788.99
896 116.42 789.58

897.24 117.66 789.76

898 116.59 789.61
900 120.82 790.23
902 124.92 790.82
904 128.89 791.40
906 132.74 791.96
908 136.48 792.51
909 138.32 792.78
910 140.13 793.05
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For convenience, the headwater rating results are shown in Table 2, separate from the calculation details provided in Table 1, are 
tabulated as total discharge in cfs versus headwater elevation in feet. The headwater rating curve is plotted in Figure 2. 
In addition to the results shown below, a conclusion drawn from the calculation is that tailwater does not impact the calculation. 

Note the discontinuity that appears in Figure 2 at headwater elevation of approximately 898 feet. This is the result of the flow 
transitioning from free flow over the spillway crest to orifice flow through the tainter gates. This discontinuity was anticipated and is 
typical for this type of flow transition. 
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898 116.59 789.61 
900 120.82 790.23 
902 124.92 790.82 
904 128.89 791.40 
906 132.74 791.96 
908 136.48 792.51 
909 138.32 792.78 
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Appendix A: Spillway Discharge Coefficients for Tims Ford Dam

TVA has model test data describing the relationships between discharge, headwater, tailwater, and gate opening for most of its
spillways. These data are used in the headwater rating curve calculations. Use of reference book discharge coefficients for
standard crests would result in inferior results because TVA's spillway crests are not standard.

Tirs Ford Dam has three spillway bays, each controlled by a radial (tainter) gate as illustrated in Attachments A2 and A3
(References A3 and A2, respectively). For headwater rating curve calculations, the gates are assumed to be open to their
maximum opening position as specified in the Spillway Gate Arrangements table in Reference 2.5 and included in the calculation
as Attachment 5. As shown in this table, all three gates are set to their maximum opening position, indicator reading "30" for gate
arrangement number 65. 1971 Field measurements (Attachment A8) relate gate opening (referenced from the crest elevation) to
the indicator reading on the gate hoist. The average maximum gate opening, V, is 36.067 feet for gate indicator reading 30.

A.1 References

Al. "Hydraulic Design Criteria," Hydraulic Design Chart 711 (HDC 711), USACE (U. S. Army Engineer Waterways
Experiment Station), Eighteenth issue, Vicksburg, MS, 1988 (Attachment 2).

A2. TVA drawing No: 51W202R3 (Attachment A3).
A3. TVA drawing No. 54W200R5(Attachment A2).
A4. "Hydraulic Design Criteria," Hydraulic Design Chart 311 (HDC 311), USACE (U. S. Army Engineer Waterways

Experiment Station), Eighteenth issue, Vicksburg, MS, 1988 (Attachment Al).
A5. "Hydraulic Design Criteria," Hydraulic Design Chart 111-1 and 111-2/1, USACE (U. S. Army Engineer Waterways

Experiment Station), Eighteenth issue, Vicksburg, MS, 1988 (Attachment A4).
A6. Drawing AEL99B 104 (Attachment A5).
A7. "Design of Arch Dams," Figure 9-21. Coefficient of discharge for flow under a gate. (A Water Resources Technical

Publication), Denver CO, 1977 (Attachment A6).
A8. TVA files, Tims Ford Model Data Summary. "Tims Ford 1:100 Spillway Model." Dated 2/27/1971 (Attachment A7)

A9. TVA files, Tims Ford Average Gate Opening Measurements. Dated 1/13/1971 (Attachment A8)

A10. Drawing AEL998105 (Attachment A9)

Al1. TVA Tims Ford Model Data and Cf Hc Relationship (Attachment A10)

A.2 Discharge Equations

Figure A2 is a definition sketch for flow over the Tims Ford Dam spillway.Free discharge occurs for headwater elevations below
the elevation at which the overflowing nappe first touches the bottom lip of the gate, or Hc < HLmin, and is computed using a weir
equation (e.g., Reference Al):

Qf = CfLHc15  (Equation Al)

in which
Qf= free discharge (cfs)
Cf= free discharge coefficient (varies with He)
L = length of overflowing section (ft),
H: = head on crest (ft) = HW - Ze
HW = headwater elevation (ft)
Zc= top, or crest, elevation of overflowing section (ft).

This equation need not be modified to account for tailwater submergence.

) 
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Appendix A: Spillway Discharge Coefficients for Tims Ford Dam 

TVA has model test data describing the relationships between discharge, headwater, tailwater, and gate opening for most of its 
spillways. These data are used in the headwater rating curve calculations. Use ofreference book discharge coefficients for 
standard crests would result in inferior results because TVA's spillway crests are not standard. 

Tims Ford Dam has three spillway bays, each controlled by a radial (tainter) gate as illustrated in Attachments A2 and A3 
(References A3 and A2, respectively). For headwater rating curve calculations, the gates are assumed to be open to their 
maximum opening position as specified in the Spillway Gate Arrangements table in Reference 2.5 and included in the calculation 
as Attachment 5. As shown in this table, all three gates are set to their maximum opening position, indicator reading "30" for gate 
arrangement number 65. 1971 Field measurements (Attachment A8) relate gate opening (referenced from the crest elevation) to 
the indicator reading on the gate hoist. The average maximum gate opening, V, is 36.067 feet for gate indicator reading 30. 

A.I References 

AI. "Hydraulic Design Criteria," Hydraulic Design Chart 711 (HDC 711), USACE (U. S. Army Engineer Waterways 
Experiment St'ation), Eighteenth issue, Vicksburg, MS, 1988 (Attachment 2). 

A2. TVA drawing No: 51 W202R3 (Attachment A3). 
A3. TVA drawing No. 54W200R5(Attachment A2). 
A4. "Hydraulic Design Criteria," Hydraulic Design Chart 311 (HDC 311), USACE (u. S. Army Engineer Waterways 

Experiment Station), Eighteenth issue, Vicksburg, MS, 1988 (Attachment AI). 
A5. "Hydraulic Design Criteria," Hydraulic Design Chart 111-1 and 111-211, USACE (U. S. Jj\rmy Engineer Waterways 

Experiment Station), Eighteenth issue, Vicksburg, MS, 1988 (Attachment A4). ' 
A6. Drawing AEL99B104 (Attachment A5). 
A7. "Design of Arch Dams," Figure 9-21. Coefficient of discharge for flow under a gate. (A Water Resources Technical 

Publication), Denver CO, 1977 (Attachment A6). 

A8. TVA files, Tims Ford Model Data Summary. "Tims Ford 1 :100 Spillway Model." Dated 2/2711971 (Attachment A7) 

A9 . TVA files, Tims Ford Average Gate Opening Measurements. Dated 1/1311971 (Attachment A8) 

A10. Drawing AEL998105 (Attachment A9) 

All. TVA Tims Ford Model Data and CeHc Relationship (Attachment A10) 

A.2 Discharge Equations 

Figure A2 is a definition sketch for flow over the Tims Ford Dam spillway'-Free discharge occurs for headwater elevations below 
the elevation at which the overflowing nappe first touches the bottom lip ofthe gate, or He:S HLmin, and is computed using a weir 
equation (e.g., Reference AI): 

in which 
Qr= free discharge (cfs) 
Cr= free discharge coefficient (varies with He) 
L = length of overflowing section (ft), 
He= head on crest (ft) = HW - Ze 
HW = headwater elevation (ft) 
Ze = top, or crest, elevation of overflowing section (ft). 

This equation need not be modified to account for tailwater submergence. 

(Equation AI) 
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For headwater elevations above the elevation at which the nappe touches the gate lip, or Hc > HLmin, orifice flow occurs and is
computed from (e.g., Reference A7):

Qg = CgGL2 2g(Hc -Hp) (Equation A2)

in which
Qg = orifice discharge (cfs)
Cg = orifice discharge coefficient (varies with gate opening and He)
V = effective gate opening (ft)
L = length of overflowing section (ft)
g = acceleration due to gravity (ft/s 2)
Hc = head on crest

Values may be made dimensionless by dividing by the equivalent standard crest design head, H0, which is approximated and
verified in Section A.3. This equation need not be modified to account for tailwater submergence.

A.3 Determination of Ho

The equivalent standard crest design head, H., of the spillway must be determined. The referenced design head (H0) is not readily
available for the Tims Ford Spillway Crest. One method to determine this value is to compare the standard crest values to the
known design values of the Tims Ford Crest. However, Reference A2 shows that the downstream spillway crest section for Tims
Ford varies significantly from a standard crest after 3.391 feet. Beyond this point (PT) the, spillway profile takes on a linear slope
of 8:1. As a result of this configuration, a very limited data set is available for graphical comparison.

Along with the referenced data point, Reference A2 also includes a formula for both upstream and downstream crest line. The
downstream crest line is shown here to be represented by the formula:

X1.8

y - for 0 < x < 3.391 (Equation A3)
38.25

Whereas the downstream quadrant of a standard crest is represented as (Reference A5):

X1.85

Y - 2H0.85 (Equation A4)
0

where x = distance downstream from crest, y = vertical distance downstream of crest, and H,= design head (Hd in Reference A4).

According to Reference 2.3, H0 corresponds to the head at which a free issuing jet of water will conform to the shape of the crest
contour. TVA crests are nonstandard and therefore the deviation between the shape of a free issuing jet of water and the crest
contour increase as the distance from the crest centerline increases. In order to justify using H. = 40 feet for Tims Ford Dam, the
coordinates for the upper third of the crest (x = 0 to x = 3.391 feet) were compared to the coordinates (calculated from Equation
A4) for the standard crest at various design heads. It was found that H0 = 40 feet minimized the sum of square errors (i.e.
(Tims Ford y coordinate - standard crest y coordinate) across the upper third of the dam's crest. Results of this analysis, as well
as results for bracketing H0 values are listed in Table Al. A plot comparing the standard crest with Ho = 40 feet to the Tims Ford
crest is contained in Figure Al.
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For headwater elevations above the elevation at which the nappe touches the gate lip, or He> HLmin, orifice flow occurs and is 
computed from (e.g., Reference A7): 

in which 
Qg = orifice discharge (cfs) 
Cg = orifice discharge coefficient (varies with gate opening and He) 
V = effective gate opening (ft) 
L = length of overflowing section (ft) 
g = acceleration due to gravity (ft/S2) 
He = head on crest " 

(Equation A2) 

Values may be made dimensionless by dividing by the equivalent standard crest design head, Ho, which is approximated and 
verified in Section A.3. This equation need not be modified to account for tailwater submergence. 

A.3 Determination of Ho 

The equivalent standard crest design head, Ho, of the spillway must be detennined. The referenced design head (Ho) is not readily 
~vailable for the Tims Ford Spillway Crest. One method to detennine this value is to compare the standard crest values to the 

-known design values of the Tims Ford Crest. However, Reference A2 shows that the downstream spillway crest section for Tims 
Ford varies significantly from a standard crest after 3.391 feet. Beyond this point (PT) the spillway profile takes on a linear slope 
of 8: 1. As a result of this configuration, a very limited data set is available for graphical comparison. 

Along with the referenced data point, Reference A2 also includes a formula for both upstream and downstream crest line. The 
downstream crest line is shown here to be represented by the fonnula: 

for 0:<:; x:<:; 3.391 

Whereas the downstream quadrant of a standard cr,est is represented as (Reference AS): 

Xl. 85 

Y = 2Ho.85 
o 

(Equation A3) 

(Equation A4) 

where x = distance downstream from crest, y = vertical distance downstream of crest, and Ho = design head (Hd in Reference A4). 

According to Reference 2.3, Ho corresponds to the head at which a free issuing jet of water will conform to the shape of the crest 
contour. TV A crests are nonstandard and therefore the deviation between the shape of a free issuing jet of water and the crest 
contour increase as the distance from the crest centerline increases. In order to justify using Ho = 40 feet for Tims Ford Dam, the 
coordinates for the upper third of the crest (x = 0 to x = 3.391 feet) were compared to the coordinates (calculated from Equation 
A4) for the standard crest at various design heads. It was found that Ho = 40 feet minimized the sum of square errors (i.e. 
(Tims Ford y coordinate - standard crest y coordinate) across the upper third ofthe dam's crest. Results of this analysis, as well 
as results for bracketing Ho values are listed in Table Al. A plot comparing the standard crest with Ho = 40 feet to the Tims Ford 
crest is contained in Figure Al. 
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Table Al: Coordinates of Tims Ford Crest and Standard Crest for H.= 39, 40, and 41 feet
Tims Ford

Crest Standard Crest, H,=39 Standard Crest, H,=40 Standard Crest, H,=41
x (ft) y (ft) y (ft) Square Error (ft2) y (ft) Square Error (ft2) y (ft) Square Error (ft2)

0 0 0.0000 0.0000 0 0.0000 0 0.0000
1.503 -0.054 -0.0450 0.0001 -0.0462 0.0001 -0.0452 0.0001

2 -0.091 -0.0764 0.0002 -0.0784 0.0002 -0.0767 0.0002
2.5 -0.136 -0.1155 0.0004 -0.1184 0.0003 -0.1160 0.0004

3.391 -0.235 -0.2029 0.0010 -0.2081 0.0007 -0.2038 0.0010

Sum of Square Error 0.0017 0.0013 0.0017

Tims Ford Crest Versus Standard Crest

-*---Tims Ford Crest m Standard Crest

0 0.5 1 1.5 2 2.5 3 3.5 4
0

Z -0.05

2 -0.1
.)
E
0
"- -0.15
U

*F5 -0.2

-0.25

Distance Downstream From Crest Center (ft)

Figure Al: Standard Crest Versus Tims Ford Crest Profile
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Table AI' Coordinates of Tims Ford Crest and Standard Crest for Ho = 39 40 and 41 feet , , 
Tims Ford 

Crest Standard Crest, Ho=39 Standard Crest, Ho=40 Standard Crest, Ho=41 

x (ft) y (ft) Y (ft) Square Error (ft2) y (ft) Square Error (ft2) y (ft) 
0 0 0.0000 0.0000 0 0.0000 0 

1.503 -0.054 -0.0450 0.0001 -0.0462 0.0001 -0 .0452 
2 -0.091 -0.0764 0.0002 -0.0784 0.0002 -0.0767 

2.5 -0.136 -0.1155 0.0004 -0.1184 0.0003 -0 .1160 
3.391 -0.235 -0.2029 0.0010 -0.2081 0.0007 -0.2038 

Sum of Square Error 

o 0.5 
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A.4 Geometry

Parameters G, H,, Zo (gate overflow elevation), and [3 (angle plotted against discharge coefficient in Reference A1) are
computed from crest and gate geometry as described in Figure A3. Table A2 gives the values for V = 5', 8', 12', 16', 20', 22',
24', 28', 32' and 36.067'.

Table A2: Geometrical Parameters for Relevant Gate Openings

V, feet G, feet Hmp, feet Zo, feet 3, deg.

5 5.001 2.499 899.43 69.39

8 8.001 3.999 901.69 74.69

12 12.010 5.996 904.36 81.19

16 16.020 7.993 906.68 87.28
20 20.021 9.993 908.64 92.87
22 22.018 10.994 909.50 95.52
24 24.014 11.995 910.27 98.10
28 28.004 13.999 911.53 103.18
32 32.000 16.000 912.43 108.50

36.067 36.088 18.030 912.93 113.04

As an example, the procedure for computing the geometrical parameters for V = 36.067 feet is given here. From Attachment A2
(Reference A3),

" R =41.0 feet
" Z= 853 feet
" Ztr=872 feet
" Z, = 872' - 852.86' = 19.14 feet
* Z2 = 895 - 872 = 23 feet

where the parameters are defined in Figure A4. Referring to Figure A5:

Anglee: O=sin-' 23- +sin-' 44) =61.952'
(41) 41)

Angle a: a = tan-' 1 872 -853- 36.067 ) = -24.60'V.441 - (872 - 853 - 36.067)

Overflow Elevation Zo: Zo = 872 + 41 sin[61.952 -(- 24.60)] = 912.93feet

Gate lip y-coordinate: y, = 872 - 853 - 36.067 = -17.07feet

Gate lip x-coordinate: x, = 4412 -(-17.07)2 = 37.28feet

From Attachment A3 (Reference A2):
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A.4 Geometry 

Parameters G, Hmp, Zo (gate overflow elevation), and 13 (angle plotted against discharge coefficient in Reference AI) are 
computed from crest and gate geometry as described in Figure A3. Table A2 gives the values for Y = 5', 8',12',16',20',22', 
24',28',32' and 36.067'. 

Table A2: Geometrical Parameters for Relevant Gate Openings 

Y, feet G, feet Hmp , feet Zo, feet 13, deg. 

5 5.001 2.499 899.43 69.39 

8 8.001 3.999 901.69 74.69 

12 12.010 5.996 904.36 81.19 

16 16.020 7.993 906.68 87.28 
20 20.021 9.993 908.64 92.87 
22 22.018 10.994 909.50 95.52 
24 24.014 11.995 910.27 98.10 
28 28.004 13.999 911.53 103.18 
32 32.000 16.000 912.43 108.50 

36.067 36.088 18.030 912.93 113.04 

As an example, the procedure for computing the geometrical parameters for Y = 36.067 feet is given here. From Attachment A2 
(Reference A3), 

• R = 41.0 feet 
• Zc = 853 feet 
• Ztr = 872 feet 
• ZI = 872' - 852.86' = 19.14 feet 
• Z2 = 895 - 872 = 23 feet 

where the parameters are defined in Figure A4. Referring to Figure A5: 

Angle 8: (} = sin -I( !~) + sin _IC:~4) = 61.952° 

Angle a: a = tan -I [ 872 - 853 - 36.067 J = -24.60° 

~412 - (872 - 853 - 36.067Y 

Overflow Elevation Zo: Zo = 872 + 41sin[61.952 - (- 24.60)] = 912.93feet 

Gate lip y-coordinate: Yl = 872 - 853 - 36.067 = -17.07 feet 

Gate lip x-coordinate: Xl = ~412 - (-17.07Y = 37.28feet 

From Attachment A3 (Reference A2): 

'\ 
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Upstream:

x3

y=f(x)=--for 0' <x<12'
343

In which y = Ys - 19' and x = x, - 38.76'. In terms ofx, and Ys (From Figures A4 and A5):

Ys = 19 + (x s - 38.76)8 , for 38.76' < xS< 50.76'343

Downstream:

1X.8

y=f(x=- forO'<x<3.391'
38.25

In which y = Ys - 19' and x = x,- 38.76'. In terms of x, and y, (From Figures A4 and A5):

Y= 38.25 , for 35.369' < x, < 38.76'38.25

The downstream equation is used for V = 5' and 36.067'. The upstream equation is used for V = 8', 12', 16', 20', 22', 24', 28',
and 32'. x, and Ys values were found through a series of iterations.

Table A3: Spillway Values for Each Gate Opening
V, feet Xs Ys

5 38.592 19.001

8 39.462 19.001

12 40.184 19.008

16 40.477 19.015

20 40.473 19.015
22 40.383 19.012
24 40.236 19.009
28 39.756 19.003
32 38.879 19.000

36.067 38.258 19.008

To determine effective gate opening, G, at V 36.067', calculate Ys for x, = 38.258 feet:

Ys = f(Xs) = 19 + (38.76- 36.067)1'8 = 19.008feet
38.25

G. is calculated as follows:

0 G. =V(38.26-37.28) 2 +(19.008-(-17.07))2 = 36.09feet
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In which y = Ys - 19' and x = Xs - 38.76'. In terms ofxs and Ys (From Figures A4 and AS): 

=19+ (38.76-xJI.8 
Ys 38.25' for 3S.369' < xs:S 38.76' 
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The downstream equation is used for V = S' and 36.067'. The upstream equation is used for V = 8',12',16',20',22',24',28', 
and 32'. Xs and Ys values were found through a seri~s of iterations. 

Table A3 S Oil : 'pl way a ues or ac ate V I ~ E h G Opening 

V, feet xs Ys 
5 38.592 19.001 

8 39.462 19.001 

12 40.184 19.008 

16 40.477 19.015 

20 40.473 19.015 
22 40.383 19.012 
24 40.236 19.009 
28 39.756 19.003 
32 38.879 19.000 

36.067 38.258 19.008 

To determine effective gate opening, G, at V = 36.067', calculate Ys for Xs = 38.2S8 feet: 

Y =f(x )=19+ (38.76-36.067t
8 

= 19.008fieet 
s s 38.25 

Gn is calculated as follows: 

• Gn =~(38.26-37.28)2 + (19.008-(-17.07)Y = 36.09feet 
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And

* H = 36.067 - (19.008 -(-17.07)) = 18.03feet
2

Sfl _ tan' - 17.07)_tan,( 38.26-37.28 J11304
2 ( 37.28 19.008 - (-17.07))

A.5 Determination of HLmin

The flow does not transform into orifice flow as soon as the water height reaches the elevation of the bottoms of the gates. There
is a transition zone in which unknown behavior of the flow is anticipated. The relationship between normalized effective gate
opening, GiHo, and H-I/Ho shown on Attachment A9 was used to determine the value Of HLmin at V = 36.067 feet when H, = HL,,i,.
The straight line portion of this curve is fit by:

Hlnin/Ho = 0.0414 + 1.18*G/Ho. (Equation A5)

At V = 36.067 feet, HLimn = 44.24 feet.

A.6 Determination of CK(H,)

The equation for free flow was derived from 1:100 model data for H0 >39 feet by TVA. The portion of the model data for a free
flow condition was used to calculate Cf values. This cluster of data was plotted and a value for Cf at Ho=0 was inserted to form a
curve for values of Cf for H0 between 0 and 39 feet. The chosen value for Cf at Ho = 0 (3.0665) used to create the polynomial was
derived from model data when creating the Tims Ford Spillway Discharge Tables (Attachment 5). This information is shown and
discussed in Reference All (Attachment A10). The resulting polynomial is given and shown below in graphical form in Figure
A2.

Cf = 3.0665 + 1.6826E-2(H 0)- 3.8028E-4(H3) 2 + 3.0666E-6(HC) 3
(Equation A6)

Tims Ford Model Data
Free Discharge Coefficient, Cf(Hc)

* Data from 1:100 Scale Model -lF"y. (Data from 1:100 Scale Model)

3.50

3.45

3.40

3.35

3.30

3.25

3.20

3.15

3.10

3.05

3.00
10 20 30 40 50

HC

60

Figure A2: Tims Ford 1:100 Model Data, Calculated Cf vs. Ho
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And 

• Hmp =36.067- (19.008-;- 17.07)) = 18.03./eel 

• fJ = n _ tan - I (-1 7.07) _ tan - I ( 38.26 - 37.28 ) = 113.04° 
2 37.28 19.008-(-17.07) 

A.S Determination of H Lmin 

The flow does not transform into orifice flow as soon as the water height reaches the elevation of the bottoms of the gates. There 
is a transition zone in which unknown behavior of the flow is anticipated. The relationship between normalized effective gate 
opening, GlHo, and H"lHo shown on Attachment A9 was used to determine the value ofHLmin at V = 36.067 feet when He = Hunin ' 
The straight line portion of this curve is fit by: 

HuninlHo= 0.0414 + 1. I 8*GIHa. (Equation A5) 

At V = 36.067 feet, Hunin = 44.24 feet. 

A.6 Determination of Ct<He) 

The equation for free flow was derived from I: 100 model data for Ho >39 feet by TVA. The portion of the model data for a free 
flow condi tion was used to calculate Cfvalues. This cluster of data was plotted and a value for Crat Ho=O was inserted to form a 
curve for values of Cr for He between 0 and 39 feet. The chosen value for Cr at Ho = 0 (3 .0665) used to create the polynomial was 
derived from model data when creating the Tims Ford Spillway Discharge Tables (Attachment 5). This information is shown and 
discussed in Reference All (Attachment A I 0). The resulting polynomial is given and shown below in graphical form in Figure 
A2. 

Cr= 3.0665 + 1.6826E-2(He) - 3.8028E-4(Hei + 3.0666E-6(He)3 (Equation A6) 

Tims Ford Model Data 
Free Discharge Coefficient, Cf(Hc) 

• Data from 1 :100 Scale Model -- A:>ly . (Data from 1 :100 Scale Model) 

3 .50 

3.45 - , , - -
3.40 

3.35 ---- - -. -.-.~- ----~ 

3.30 

0 3.25 

3.20 

3.15 

3.10 

3.05 

• 
-. ------ --

~ 
~ - - , y = 3.0666E-06x ' - 3 .6026E-04x' + 1.6626E-02x + 3.0665El-00 I 

.. ./ R" = 9 .9319E-01 . -

V 
r- -- -

3.00 
o 10 20 30 40 50 60 

He 

Figure A2: Tims Ford 1:100 Model Data, Calculated Cfvs. Ho 



TVA
Calculation No. CDQ000020080022 Rev: 0 Plant: GEN Page: A-7

Subject: Dam Rating Curve, Tims Ford Prepared CJG
Appendix A Checked WBB

A.7 Determination of Cg (Hc)

As headwater rises, it eventually reaches a level at which the nappe touches the bottoms of the raised gates. For headwaters
above that level, discharge is predicted using an orifice type equation. Reference A8 gives 1:100 scale model data for Tims Ford
Dam for gated flows at different values of V in feet (5, 8, 12, 16, 20, 22, 24, 28, and 32). This data was evaluated to obtain a
mathematical relationship between H, and Cg. The data was limited in nature making it difficult to observe a definitive
relationship.

The maximum gate opening (V) for Tims Ford spillway is 36.067 feet. Because no model data is available for this value of V,
the two highest gate openings, V = 28 feet and 32 feet were used to establish a value of Cg. It was observed that the values of Cg
stabilized somewhat at these two gate openings. However, the data did not occur in predictable patterns and subsequently an
equation could not be generated. The average value of these eight data points was taken to determine a reasonable value of Cg.
These results are shown below in Table A4.

Table A4: Summary of Model Cg Values for Large Gate Openings

Summary of Model Cg Values for
Large Gate Openings

V (ft) Hc (ft) Cg
28 37.72 0.643

40.13 0.64E
41.92 0.642
47.62 0.64E

32 42.4 0.64E
45.42 0.644

47.7 0.64E
49.02 0.64E

Average Cg 0.64E

All available model data for Tims Ford Dam provided in reference A8 is represented graphically in Figure A3.

TVA 
Calculation No. CDQOOOO20080022 I Rev: 0 I Plant: GEN Page: A-7 

Subject: Dam Rating Curve, Tims Ford Prepared CJG 

Appendix A Checked WBB 

A.7 Determination of Cg (He) 

As headwater rises, it eventually reaches a level at which the nappe touches the bottoms of the raised gates. For headwaters 
above that level, discharge is predicted using an orifice type equation. Reference A8 gives I: 100 scale model data for Tims Ford 
Dam for gated flows at different values of V in feet (5,8,12,16,20,22,24,28, and 32). This data was evaluated to obtain a 
mathematical relationship between He and Cg. The data was limited in nature making it difficult to observe a definitive 
relationship. 

The maximum gate opening (V) for Tims Ford spillway is 36.067 feet. Because no model data is available for this value of V, 
the two highest gate openings, V = 28 feet and 32 feet were used to establish a value of Cg. It was observed that the values of Cg 

stabilized somewhat at these two gate openings. However, the data did not occur in predictable patterns and subsequently an 
equation could not be generated. The average value of these eidht data points was taken to determine a reasonable value of Cg . 

These results are shown below in Table A4. 

Table A4: Summary of Model Cg Values for Large Gate Openings 

Summary of Model Cg Values for 
Large Gate Openings 

v (ft) He (ft) Cg 
28 37.72 0.643 

40.13 0.648 
41.92 0.642 
47.62 0.648 

32 42.4 0.648 
45.42 0.644 

47.7 0.646 
49.02 0.649 

Average Cg 0.646 

All available model data for Tims Ford Dam provided in reference A8 is represented graphically in Figure A3. 



TVA
Calculation No. CDQ000020080022 Rev: 0 Plant: GEN Page: A-8

Subject: Dam Rating Curve, Tims Ford Prepared CJG
Appendix A Checked WBB

Tims Ford 1:100 Model Data
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z V=28

* V=32
- V=16

- V=24

free

Hlmin Transition points

----- Poly. (Himin Transition points)40000

20000

0
6 16 26 36 46

Hc (ft)

56

Figure A3: Graphical Summary of Tims Ford 1:100 Model Data
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Figure A3: Graphical Summary of Tims Ford 1:100 Model Data 
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Figure A8 - Definition Sketch for Spillway Discharge
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Appendix B: Overflow Parameters for Tims Ford Dam

Overflow parameters for each portion of the Tirs Ford Dam can be found in the following calculations.

B.1 References
B1. "Rating Curves for Flow over Drum Gates," Joseph N. Bradley, Paper No. 2677, Transactions of the American Society of

Civil Engineers, Vol. 119, p. 403 -433, 1954 (Attachment B1).
B2. "Hydraulic Design Criteria," Design Chart 711, USACE (U. S. Army Engineer Waterways Experiment Station), Eighteenth

issue, Vicksburg, MS, 1988 (Attachment 2).
B3. TVA Water Control Project Manual (Blue Book) for Tims Ford Dam, TVA River Systems Operations, July 1999

(Attachment 4).
B4. TVA drawing no: 10N200R3 (Attachment 1).
B5. TVA drawing no: 51W202R5 (Attachment A3).

B.2 Spillway Gate Overflow for Gates Fully Open
The following values are computed from Appendix A:
(p = 3.449'
R = 41.0 feet
0 = 61.952'
c= -24.599'
Zc = 912.93' (computed in Appendix A)
L = 120' (Reference B5)

Using Figure 6 on page 412 from Reference B1, Cf (called Cq) can be determined as follows:

0 < H: <910' - 912.93' = -2.93'
and 0 < H/r: <-2.93'/41' = -0.0715= 0
therefore 3.28 < Cf< 3.28
Use: Cf = 3.28

B.3 Spillway Piers Overflow
B = 29' (Reference B4)
Zc = 910' (Reference B4)
L = 2 x 7.5' = 15' (Reference B5)

0 H< 9 10 '- 9 10 '_

B 29'

Therefore, using Reference B2, Cf 2.65.

B.4 Spillway Walls Overflow
B = 16 + 16 = 32' (Reference B4)
Zc = 910' (Reference B4)
L= 12 + 12 = 24" (Reference B5)

H 910'-910'

B 32'

Therefore, using Reference B2, Cf= 2.65.
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Appendix B: Overflow Parameters for Tims Ford Dam 

Overflow parameters for each portion of the Tims Ford Dam can be found in the following calculations. 

B.1 References 
B1. "Rating Curves for Flow over Drum Gates," Joseph N. Bradley, Paper No. 2677, Transactions of the American Society of ' 

Civil Engineers, Vol. 119, p. 403 - 433, 1954 (Attachment.B 1). 
B2. "Hydraulic Design Criteria," Design Chart 711, USACE (U. S. Army Engineer Waterways Experiment Station), Eighteenth 

issue, Vicksburg, MS, 1988 (Attachment 2). 
B3. TVA Water Control Project Manual (Blue Book) for Tims Ford Dam, TVA River Systems Operations, July 1999 

(Attachment 4). 
B4. TV A drawing no: 10N200R3 (Attachment 1). 
B5. TVA drawing no: 51 W202R5 (Attachment A3). 

B.2 Spillway Gate Overflow for Gates Fully Open 
The following values are computed from Appendix A: 
<p = 3.449° 
R = 41.0 feet 
e = 61.952° 
a = -24.599° 
Zc = 912.93' (computed in Appendix A) 
L = 120' (Reference B5) 

Using Figure 6 on page 412 from Reference B1, Cr(called Cq) can be determined as follows: 

0::: H::: 910' - 912.93' = -2.93' 
and 0::: H/r::: -2.93'/41' = -0.0715 = 0 
therefore 3.28 ::: Cr::: 3.28 
Use: Cr = 3.28 

B.3 Spillway Piers Overflow 
B = 29' (Reference B4) 
Zc = 910' (Reference B4) 
L = 2 x 7.5' = 15' (Reference B5) 

H 910'-910' 
O~-~ =0 

B 29' 

Therefore, using Reference B2, Cr= 2.65. 

B.4 Spillway Walls Overflow 
B = 16 + 16 = 32' (Reference B4) 
Zc = 910' (Reference B4) 
L= 12 + 12 = 24" (Reference B5) 

o ~ H ~ 910'-910' =0 
B 32' 

Therefore, using Reference B2, Cr= 2.65. 
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B.5 Embankment Overflow
B = 32' (Reference B4)
Zc = 910' (Reference B3)
L = 1421' (Reference B3)

0  H< 910'-9101

B 32'

Therefore, using Reference B2, Cf= 2.65.
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B = 32' (Reference B4) 
Zc = 910' (Reference B3) 
L = 1421' (Reference B3) 

H 910'-910' 
oc:;;-c:;; =0 

B 32' 

Therefore, using Reference B2, Cr= 2.65. 
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Appendix C: Hydrostatic Loads on the Spillway Tainter Gates

The hydrostatic loads on the spillway tainter gates for Tims Ford Dam can be found in the following calculations.

C.1 References
Cl. TimsFord.xls- Hydrostatic Forces tab (Attachment 6).
C2. "Engineering Fluid Mechanics," Clayton T. Crowe, John Wiley & Sons, Inc. 8th ed, p. 53-55, 2005.
C3. TVA drawing no: 54W200R5 (Attachment A2).
C4. TVA Water Control Project Manual (Blue Book) for Tirs Ford Dam, TVA River Operations, July 1999 (Attachment 4).

C.2 Calculations for Closed Gate when water level is at top of gate

The following is a summary of known values. The values are computed in Appendix A. The parameters are defined in
Figure C l.

Table Cl: Tainter Gate Parameters
(References C3 and C4)

Known Values
Zc 853 ft

Ztr 872 ft

Zo 895 ft

R 41ft

L 40ft

* OlI sin-'Z -ZcR '

=sin -(872'-853'
41' )

= 27.610

* %2= sin '(Z -ZrR

= sin- (895'-872'

= 34.120

* 0 a, + a2 = 61.73'

* Aprojected = L (Z. - Zc)
= 40' (895' - 853')
= 1680.0 sf

* As1 ic•2 = HiR 2 (a2/360 0)
= n * (41')2 * (34.120/ 3600)
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Appendix C: Hydrostatic Loads on the Spillway Tainter Gates 

The hydrostatic loads on the spillway tainter gates for Tims Ford Dam can be found in the following calculations. 

C.1 References 
Cl. TimsFord.xls - Hydrostatic Forces tab (Attachment 6). 
C2. "Engineering Fluid Mechanics," Clayton T. Crowe, John Wiley & Sons, Inc. 8th ed, p. 53-55,2005. 
C3. TVA drawing no: 54W200R5 (Attachment A2). 

C-1 

C4. TVA Water Control Project Manual (Blue Book) for Tims Ford Dam, TVA River Operations, July 1999 (Attachment 4). 

C.2 Calculations for Closed Gate when water level is at top of gate 

The following is a summary of known values. The values are computed in Appendix A. The parameters are defined in 
Figure Cl. 

. -1(Zlr - Zc) 
• Ul = SIn 

R 

. _1(872'-853') 
= SIll 

41' 
= 27.6)0 

. -1(ZO - Zlr) 
• U2 = SIll 

R 

. -1 (895'-872') = SIll 
41' 

= 34.12° 

• Ap;ojcctcd = L (Zo - Zc) 
= 40' (895' - 853') 
= 1680.0 sf 

• ASlicc2 = ITR2 (u2/3600) 

Table Cl: Tainter Gate Parameters 
(References C3 and C4) 

Known Values 

Zc 853 ft 

Ztr 872 ft 

Zo 895 ft 

R 41 ft 

L 40ft 

= IT * (41 ,)2 * (34.12° I 360°) 
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= 500.567 sf

FRx = "hcAProjected (Reference C2)
= (62.4 pcf) ((0.5) (895' - 853')) (1680 sf)
= 2201.47 kip

" xI= R< R*cosrsin'lL(z° RZtr)ljf

S41'- 41'*cossin' (8954-872')

= 7.059'

* FR, =YVol = yL[(Z 0 - Ztr)X - ASlice2 + 0.5(R - x, )(Zo - ZIr)] (Reference C2)

= (62.4 pcf) (40')[(895' - 872')(7.059') - (500.567sf) + 0.5(41' - 7.059')(895' - 872')]
= 130.06 kip

*z, z" ( (~Z"( - Z,)

= 895'-2(895'-853')/

= 867.0'

* FR = V(130.06kip)2 + (2,201.47kip) 2 (Reference C2)

2,205.31 kip

Table C2: Summary of Calculated Values for Closed Gate at PMF
Summary of Calculated Values

al 27.610 x1  7.06 ft
a2 34.12' Z1 867.0 ft

0 61.730 FRx 2,201.47 kip
Aprojected 1,680.0 sf FRy 1.30.06 kip

Aslice 2 500.57 sf " FR 2,205.31 kip

C.3 Calculations for Open Gate when water is at Flood Level

Known values are computed in Appendix A. The parameters are defined in Figure C1.

* Z2 =V+Zc
= 36.067' + 853'
= 889.07'
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= 500.567 sf 

• FRx = yhcAprojcctcd (Reference C2) 
= (62.4 pcf) ((0.5) (895' - 853')) (1680 sf) 
= 2201.47 kip 

• x, ~ R -( R * CO{Sin-' ((Zo ~Z,,)) J J 

~ 41 '-( 41 '* cos( sin -, ( (895~~~72'))) J 
= 7.059' 
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• FRy =yVol=rL[(Zo -Zlr)X, -ASlice2 +O.5(R-x,)(Zo -Zlr)] (ReferenceC2) 

= (62.4 pcf) (40')[(895' - 872')(7.059') - (500.567sf) + 0.5(41' - 7.059')(895' - 872')] 
= 130.06 kip 

• ZI = Z -(.?(Z -Z )) 
o 3 0 C 

• 

= 895'-(%(895'-853')) 

= 867.0' 

FR = ~(130.06kip)2 + (2,201.47kip)2 (Reference C2) 

= 2,205.31 kip 

Table C2: Summary of Calculated Values for Closed Gate at 
Summary of Calculated Values 
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a2 34.12° Z1 867.0 ft 
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Aslice2 500.57 sf FR 2,205.31 kip 

C.3 Calculations for Open Gate when water is at Flood Level 

Known values are computed in Appendix A. The parameters are defined in Figure Cl. 

• Z2=V+Zc 
= 36.067' + 853' 
= 889.07' 
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" a3=sin-' Z2 zrR Z,

sin 8 8 9 .0 6 7 '- 8 7 2 ')

= 24.600

" C4 sin-'aHWMR-Z - 3

Ssin' (910'-872') 24.60 0

41P
= 43.3470

* Zo=Ztr+Rsin(0 + 3)
= 872' + 41' sin (61.95' + 24.60')
= 912.93'

* AprojcctCd = L (HW...ax - Z2 )
= 40' (910'- 889.067')
= 837.32 sf

* Fx j= 'hc APr ojected =Q (HWm.,,- Z2  Arjce

= (62.4pcfX1/2)(910'-889.067'X837.32sf)
=546.86 kip

* X2 =Rcosa 3 - IR 2 - (HWmax Zt,) 2

=41 cos 24.60'- 412 - (910'-872')2

= 21.88'

* Asjic = RRR2 (c(4/360°)
= r- * (41 )2 * (43.3470 / 3600)
= 635.87 sf

" ATriangic = 0.5*(2*R*sin(r 4 / 2 ))*(R*cos(a4/2 ))
=0.5 * (2)(41)(sin (43.3470 / 2)) (41)(cos( 43.3470 / 2))
= 576.93 sf

"FR, = YVOI =,,LL(HWmax -Z 2 )(X 2 ) -0.5(X 2 )(HWmax - z2 ) -Aiic, 3 + 0.5(2R sin .E4-)(R cos(.E±.

= (62.4pcf)(40')[(910'-889.067')(21.88') - 0.5(21.88')(910'-889.067') - 635.87sf +

0.5(2)(41' sin 433470 )(41' cos( 43 .3470)))]

2 2
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• FRy =rV01=rL[(HWmax -Z2)(X2)-0.5(X2)(HWmax -z2)-ASlice3 +0.5(2Rsin ~4)(RCOS(~4)))] 
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= 424.58 kip

FR =(546.86kip)2 + (424.58kip)2

= 692.33 kip

Table C3 - Summary of Calculated Values for Open Gate at PMF
Summary of Calculated Values

a3 24.600 Atriangle 576.93 sf

Z2 889.07 ft x2  21.88 ft

Z. 912.93 ft FRx 546.86 kip
Aprojected 837.32 sf FRy 424.58 kip
Aslice, 3 635.87 sf FR 692.33 kip

C.4 Conclusion

The resultant force on the closed gate when water is at the PMF is 2,245.31 kip. The resultant force on the open gate when water
is at the PMF is 644.92 kip. Therefore, the open radial gate will not fail when water is at the PMF.
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INTRODUCTION

The discharge at overflow spillways is determined by the

spillway width, spillway gate position. a representative head (or water

depth), and a discharge coefficient. For rating purposes, the spillway

width and head are usually specified and the discharge coefficient is

determined from scale model tests. Most of the spillways for the

Tennessee Valley Authority (TVA) dams were model tested at the TVA

Engineering Laboratory.

The original development of specific TVA spillway discharge

coefficients (Kirkpatrick, 1957; TVA, 1962) did not establish an orderly

connection between the discharge characteristics of various spillways,

and therefore, the data could not be directly applied to other

installations. However, revised discharge coefficient curves which did

establish usable relationships were developed (TVA, 1972) and were later

augmented by additional model tests. Presently data from Apalachia,

Boone, Fort Patrick Henry, Hales Bar, Hiwassee, Helton Hill, Nickajack,

Watts Bar and Wheeler model tests are used to define discharge

coefficients with respect to gate openings, headwater elevations and

crest shapes. Using these relationships, the coefficients for

installations of similar design may be obtained without model testing.

Discharge coefficients for Normandy Dam (TVA. 1984) were determined in

this manner.

This report describes the discharge coefficient relationships

.established by TVA and how they are used to compute spillway rating

-tables for similar spillway installations in lieu of model testing.

DISCHARGE CRITERIA

The major factors which influence the discharge coefficient are

the position of the gate seal point with respect to the highest point of

the spillway crest, the curvature (or shape) of the crest and the

curvature of the gate. Although no systematic attempt has been made to

determine the quantitative effect of these factors individually, the
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basic trend of the coefficient data has been established with respect to

crest shape. The crest shapes were identified by their relative

similarity to standard crests (Creager. 1950; Corps of Engineers, 1954;

Bureau of Reclamation. 1960) which approximate closely the lower portion

of a free Jet issuing from a sharp-crested weir.

For each standard crest shape there is a corresponding head at

which flow over the crest will not separate from the surface of the

crest, but will conform exactly to the crest contours. This head is

termed the "standard crest design head." The TVA spillway discharge

coefficient relationships are based on normalized data from the nine

spillway models tested, together with standard crest design heads

determined by comparing the model crest shape with standard crests.

In given situations, if the flow over the spillway crest touches

or impinges upon the gate, the discharge is computed using a formula for

gated discharges. If the flow does not impinge upon the gate, the

discharge is computed using a formula for free discharge.

Discharge coefficients were determined for gated and free

discharge using spillway models consisting of three spillway bays placed

across an open channel with uniform flow. The width of the channel

corresponded to the distance between the centerlines of the end piers to

include the effect of flow contraction around piers. These spillway

crests approximate standard crests from a point near the upstream face of

the spillway to a point downstream near the gate seal point. The gate

seal point is usually located below the crest elevation on the downstream

portion of the crest to prevent discharge jets from overshooting the

spillway for small gate openings under high heads.

The discharge nappe was unrestricted due to low tailwater

elevations in the model tests. Therefore, the spillway discharge

coefficient relationships do not include the effects of tailwater

submergence.

GATED DISCHARGE

At multipurpose reservoirs, spillway discharge is used to

regulate reservoir water levels and downstream water flowrates.

2 

bas'c trend of the coeff1c1ent data has been establ1shed w1th respect to 
crest shape. The crest shapes were ident1f1ed by their relat1ve 
s'mllarHy to standard crests (Creager, 1950; Corps of Eng1neers, 1954; 
Bureau of Reclamation, 1960) wh1ch approx1mate closely the lower port10n 
of a free jet 1ssu1ng from a sharp-crested we1r. 

For each standard crest shape there 1s a correspond1ng head at 
which flow over the crest wn 1 not separate from the surface of the 
.crest, but w111 conform exactly to the crest contours. Th1s head 1s 

termed the Ustandard crest des1gn head." The TVA sp'llway d1scharge 
coeff1cient relat10nsh1ps are based on norma11zed. data from the nine 
sp1llway models tested, together with standard crest design heads 
determined by compar1ng the model crest shape w1th standard crests. 

In g1ven s1tuat1ons, 1f the flow over the sp1llway crest touches 
or 1mp1nges upon the gate, the d1scharge 1s computed us1ng a formula for 
gated d1scharges. If the flow does not 1mp1nge upon the gate, the 
d1scharge 1s computed us1ng a formula for free d1scharge. 

D1scharge coeffic1ents were determined for gated and free 
d'scharge us1ng sp11lway models consisting of three sp1llway bays placed 
across an open channel with unHorm flow. The w'dth of the channel 
corresponded to the distance between the centerlines of the end p1ers to 
1nclude the effect of flow contraction around piers. These splllway 
crests approximate standard crests from a po1nt near the upstream face of 
the sp1llway to a p01nt downstream near the gate seal p01nt. The gate 
seal p01nt 1s usually located below the crest elevat10n on the downstream 
port10n of the crest to prevent d1scharge jets from overshoot1ng the 
spillway for small gate openings under h1gh heads. 

The d1scharge nappe was unrestr1cted due to low ta11water 
elevat10ns 1n the model tests. Therefore, the spillway discharge 
coeff1c1ent relat10nsh1ps do not 1nclude the effects of ta1lwater 
submergence. 

GATED DISCHARGE 

At mult1purpose reserv01rs, sp1llway d1scharge 1s used to 
regulate reservo1r water levels and downstream water flowrates. 



3

Therefore various spillway gate positions are needed to provide a range

of discharge rates for each headwater elevation. To release water, the

gate is raised to a predetermined position which allows a prescribed

discharge to pass over the spillway crest.

The gated discharge shown in Figure I is determined by the area

of the opening under the gate, by the water velocity through the gate

opening and by the discharge coefficient of the gate opening. The area

is based on the vertical distance, G. between the gate bottom point and

the spillway point directly below. The water velocity is a function of

the acceleration due to gravity and the mean water depth over the gate

opening, Hmt defined as the distance from the surface of the headwater

to the gate opening mid-point.

The equation for gated discharge through one spillway bay is:

C L G -,/2g H_ (1)M
where

discharge, ft3 /s

C = discharge coefficient, dimensionless

L = spillway bay width, ft

G = vertical gate opening. ft

g = acceleration due to gravity, ft/s 2

"M = head on the vertical gate opening mid-point measured

from the reservoir headwater elevation, ft

The discharge coefficients were developed as a function of

vertical gate opening, standard crest design head, and headwater

elevation as shown in Figures 2a and 2b. The general uncertainty of the

gated discharge coefficient relationship is considered to be within +2

percent based on the maximum deviation from the average trend. At small

vertical gate openings (i.e., less that two feet) the error may be

greater (Kirkpatrick, 1972).

To use figure 2a, the headwater elevation, HL,, at which the

spillway discharge touches. but does not impinge upon the spillway gate

must be determined. Starting with the desired gate opening, G, and the

standard crest design head, Hot the ratio H c /H 0 can be determined

from Figure 2b. Then HL I can be determined by using the equation.:
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of d1 scharge rates for each headwater elevation. To release water, the 

gate is raised to a predetermined position which allows a prescribed 

discharge to pass over the spillway crest. 
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opening, Hm, defined as the distance from the surface of the headwater 
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where 

The equatlon for gated dlscharge through one spillway bay 1s: 

Q = C l G ""'2g Hm ( 1 ) 
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c 
L 
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= 
= 

= 
= 
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spillway bay width, ft 

vertical gate opening, ft 

g = acceleration due to gravity, ft/s2 

H = m head on the vertlcal gate opening mid-point measured 

from the reservoir headwater elevation, ft 
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Figure 2: Gated Discharge Coefficients and Associated
Headwater Elevations for Specified Gate Openings
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with Radial Gates

COEFFICIENTS 

I. FOR HL, s: HL ~ HLs 
C = f (G/Ho• HL) 

2. FOR HL ~ HLs 
C = f (G/Ho, HL5) 

TRANSIT ION HEADWATER ELEV4TIONS 

HL, = HLer+ (He/Ho) Ho 
HL2 : HL,+ 0.025 Ho 
HL3 : HL, + 0.050 Ho 
HL4 = HL,+ 0.075 Ho 
HLs = HL,+O.IOO Ho 

(a) 

G 
Ho 
.8 

.7 

.6 

.5 

.4 

.3 

.2 

.1 

5 
NOTE 

HL, = HEADWATER ELEVATION 
AT WHICH SPILLWAY 
DISCHARGE TOUCHES BUT 
DOES NOT IMPINGE UPON 
THE GATE, ft 

HL = HEADWATER ELEVATION, ft 
Ho = STANDARD CREST 

BESIGN HEAD, ft 
He = HEAD ON CREST, ft 

HLcr = CREST ELEVATION, ft . 
Hm= HEAD ON MID-POINT 

OF GATE OPENI NG, ft. 
G =VERTlCAL GATE OPENING, ft 
L = SPILLWAY BAY WIDTH, ft 
g = ACCELERATION DUE 

TO .GRAVITY, ft/s2 

I 

REFERENCE DRAWINGS AEL 99 BI05 
AEL 99 BI06 

.L-LLJ......&.::::J.:::Z:::J:....J.....J 0 '--........ .r.-... ....... ___ '""'-~ ....... '"""'--'-.-.J 
.82 .80 .78 .76 .74 .72 .70 .68 .66.64 0 
GATED DISCHARGE COEFF .• C 

.1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 
HEAD ON CREST RATIO. He/Ho 

Figure 2: Gated Discharge Coefficients and Associated 
Headwater Elevations for Specified Gate Openings 
and Standard Crest Design Heads at Curved Spillways 
with Radial Gates . 



HL HL + LC H (2)
cr H 0 0

Where:

HLI headwater elevation at which spillway discharge
touches but does not impinge upon the gate, ft

HLcr spillway crest elevation, ft
HC head on crest, ft
Ho standard crest design head, ft
Hc/Ho dimensionless ratio specified by G/Ho in Figure 2b

Once HL I is known, the discharge coefficients for higher headwater

elevations can be determined as shown in Figure 2a. For transition

headwater elevations HL I through HL 5 in Figure 2a, increased

headwater elevation may not cause increased discharge and may even cause

decreased flow because of flow contraction losses and friction losses

resulting from increased water impingement upon the gate. At headwater

elevations greater than HL 5 there is no significant increase in the

various flow losses, and therefore the discharge coefficient Is constant

and equal to the discharge coefficient for headwater elevation HL 5' At

small gate openings (say less than a foot), there may be little, or no

transition and 'the discharge coefficients may be constant at some

headwater elevation less than headwater elevation HL The general

uncertainty of the H c /H 0 vs G/H 0 relationship is within +10 percent

at small vertical gate openings and +2 percent at large openings based on

the maximum deviations from the trend.

At headwater elevation HL1. gated discharge is equal to free

discharge described later in this report. However. due to the

uncertainties of the discharge coefficient relationship and the H C /H 0
relationship to headwater elevation HLP either the gated discharge

coefficient for headwater elevation HL I at large vertical gate openings

or the headwater elevation HL I at small vertical gate openings may

require adjustment as described later in this report to mathematically

ensure gated discharge equivalent to free discharge.

In some cases, headwater elevation HL I may be the headwater

elevation for maximum spillway discharge at the maximum vertical gate

opening. This maximum spillway discharge elevation is critical in

extreme flood control situations. Although the relationship between

Where: 
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= 

= 
= 
= 
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headwater HL 1 and the ratio H c /H 0 in Figures 2a and 2b is

satisfactory for most spillway operations, deviations from the average

trend are inherent due to variations in gate designs and locations.

Other computation methods may have the same uncertainty because they

require friction factors, kinetic energy factors, etc., that are best

evaluated through individual model or prototype tests.

FREE DISCHARGE

Free spillway discharge occurs when water discharges freely

.through the vertical gate opening, as shown in Figure 3, without

impinging on the gate. For each vertical gate opening, free discharge is

limited by headwater elevation HL 1 previously described. The equation

for free spillway discharge through a single spillway bay is:

C L Hý/2 (3)

in which

discharge, ft3/s
C - discharge coefficient, dimensionless
L - spillway bay width, ft
Hc = head on crest measured from the reservoir headwater

elevation, ft

This equation is similar to the general equation for weirs

across open channels. The free discharge coefficient varies with the

head on crest, H co shown in Figure 3, and with the standard crest

design head. The relationship between discharge coefficients, head on

crest. and the standard crest design head is shown in Figure 4. The

uncertainty of the discharge coefficient relationship is within +1

percent based on the maximum deviation from the average trend

(Kirkpatrick, 1972).

GATE ARRANGEMENTS AND IDENTIFICATION

Gate opening arrangement, or the pattern of open gates across

the spillway is important at installations with several spillway bays and
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DISCHARGE:
= C L Hc 3/2, ft 3/s

= DISCHARGE COEFFICIENT,
dimensionless

= SPILLWAY BAY WIDTH, ft
= HEAD ON CREST, ft

Figure 3: Free Spillway Discharge
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gates . Some gate opening arrangements will produce flow patterns in the

stilling basin that are hazardous to the structural stability of the dam

and stilling basin and to navigation downstream.

In practice, each gate is assigned an identification number and

a diagram showing the spillway gate number and location is included in

the spillway rating tables. For a given flow and headwater elevation,

the gates to be opened and the required amount of opening to obtain the

given flow are identified by a specific gate arrangement number.

Increasing gate arrangement number indicates increasing flow.

RATING TABLES

Spillway rating tables are used for daily water control

operations..and water control planning. For each gate arrangement number,

discharge rates are listed as a function of headwater elevation. At

multiple gate spillways, the listed discharge represents the total

discharge for the gate positions prescribed in the table of gate

arrangements. The primary purpose of the spillway, rating table is to

determine the appropriate gate opening arrangements required to pass the

listed discharge for the given headwater elevation. The alternate use is

to determine the. discharge for a given gate arrangement and headwater

elevation.

Only discrete discharge rates are listed in the rating table.

In the event that a preferred rate is not listed. -the rate nearest to it

should be used to minimize gate arrangement adjustments and to avoid

using gate arrangements not authorized in the rating table.

The TVA discharge coefficient relationships can be used in lieu

of calibration data to prepare rating tables for spillways that meet

c onditions of geometric similitude and have an established table of gate

arrangements. Seven major parameters must be evaluated for each spillway

rating.

1. Standard crest design head.: determined by crest shape.

2. Vertical aate openings: determined by gate positions.

3. Gated discharge headwater elevations: determined for each gate

opening by the relationships in Figures 2a and 2b for
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transitional headwater elevations based on headwater elevation

HL1. Note adjustment listed in (4) below for headwater elevation

HLl*

4. Gated discharge coefficients: with minor adjustments, they are

determined for each vertical gate opening and headwater elevation

by the relationships in Figure 2a. At headwater elevation HL,,

the gated discharge must be equivalent to free discharge.

However. due to the uncertainties of the discharge relationships.

the gated and free discharge equations may not converge. In this

case. the gated discharge coefficient is adjusted so that the

gated discharge from equation (1) is equal to the free discharge

from equation (3). Also the adjusted gated discharge coefficient

at headwater elevation HL 1 must not be less than the constant

gated discharge coefficient at headwater elevation HL5' If the

coefficient must be readjusted to be equal to the constant

coefficient, headwater elevation HL I must be adjusted also by

using equations (1) and (3) which are solved iteratively to

establish headwater elevation HL I for equivalent discharges.

After adjustment, the coefficients are plotted as a function of

transitional headwater elevation. An average, monotonically-

decreasing curve is drawn to pass through the maximum and minimum

coefficient points to define interpolated coefficients in the

transitional headwater range. For headwaters greater than the

transitional headwaters, the discharge coefficient is constant

and equal to the minimum coefficient. At small gate openings,

the interpolated coefficients may be equal or they may become

equal at some headwater within the transitional headwater range.

5. Free discharge coefficients: determined for each crest elevation

and headwater elevations less than, or equal to headwater

elevation HL,, by the relationship in Figure 4.

6. AdJacent gate effect: the discharge coeffieients include the

effect of flow contraction around spillway piers when the gate
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openings for adjacent bays are equal. Although reduced discharge

occurs due to contractions at piers between adjacent gates with

dissimilar gate openings (Kirkpatrick, 1957), the reduction is

not significant when compared with the accuracy of discharge

coefficient relationships where interior adjacent gate openings

do not vary more than one position. At end gates, the dam

abutment may have the same effect as a closed gate. Where the

abutment approximates one gate, the estimated end gate discharge

reduction varies from one percent at median gate positions to

three percent at the maximum gate position. If the approach

channel corresponds to the spillway end piers, there is no

discharge reduction.

7. Overtopping discharge: the spillway discharge coefficent

relationships cannot be used to estimate discharge over the gates

or over the dam. At small gate openings, the top of the gate

elevation may be lower than the top of the dam elevation and,

therefore, gated discharge headwater elevations must not exceed

the top of the gate elevation in discharge calculations for small

gate openings.

A representative discharge rating curve for one gate is shown in

Figure 5. Some, or all, gates at a particular dam may have identical

discharge characteristics at all gate positions and will have duplicate

discharge rating curves. Discharge rates for each gate arrangement are

determined by summing individual rates according to the prescribed gates,

gate positions, and headwater elevations for each gate arrangement

number. The spillway rating table normally lists discharge rates to the

nearest 10 cubic feet per second for rates less than 100,000 and to the

nearest 100 cubic feet per second at higher rates.
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RESERVOIR OPERATION OVERVIEW

Tims Ford is a multipurpose tributary project located on the Elk River
in central Tennessee. Tims Ford provides flood protection for
downstream locations on the Elk River, generates hydropower, and
provides water supply. Part of the original authorization for Tims
Ford was recreation, and to accommodate this objective, a minimum
recreation pool is maintained through October 15 each year, and hydro
operations during much of the year are adjusted to accommodate
downstream recreation to the extent practicable. Tims Ford was also
TVA's first hydroelectric facility retrofitted with a small generating
unit for the purpose of maintaining instantaneous downstream minimum
flows. The average annual planned pool fluctuation is about 18 feet.
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FIGURE 1 - Site Plan
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FIGURE 2 - Plan and Downstream Elevation
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FIGURE 6 - Sections D-D and E-E
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FIGURE 7 - Section F-F
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TIMS FORD PROJECT

SUMMARY OF PRINCIPAL FEATURES

LOCATION

On Elk River at river mile 133.3, in Franklin County, Tennessee; 36.7 river
miles downstream from Elk River Dam (AEDC); 10 air miles west of
Winchester, Tennessee, and 17 air miles east of Fayetteville, Tennessee.

CHRONOLOGY

Exploration of site started .......................... September 5, 1963
Initial appropriation by Congress ..................... October 28, 1965
Authorized by TVA Board of Directors ................ December 16, 1965
Construction started ................................... March 28, 1966
Dam closure .......................................... December 1, 1970
Power unit in commercial operation ........................ March 1,1972
Reservoir Release Improvements completed .................... March 1992

PROJECT COST

Initial Project, Including 1 Unit and Switchyard .......... $52,277,635
Reservoir Release Improvements ............................... $2,000,000
Total ..................................................... $54,277,635

STREAMFLOW

Drainage area at dam:
Total ............................................... 529 sq miles
Uncontrolled (below Elk River Dam) ................... 266 sq miles

Gaging station discharge records (for complete
records see Data Services Branch files):

Near Estill Springs, Tennessee, October 1966 to date;
drainage area ..................................... 275 sq miles

At Estill Springs, Tennessee, October 1920 to June 1967;
drainage area ..................................... 282 sq miles

At Tims Ford Dam, Tennessee, December 1967 to December 1970;
drainage area ..................................... 529 sq miles

Below Tims Ford Dam, Tennessee, April 1966 to date;
drainage area ..................................... 534 sq miles

Above Fayetteville, Tennessee, August 1934 to date;
drainage area ..................................... 827 sq miles

Near Fayetteville, Tennessee, October 1925 to September 1934;
drainage area .................................... 897 sq miles

Maximum flood of record at dam site,
estimated (March 1929) .................................. 30,000 cfs
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STREAMFLOW (CONT.)

Maximum probable flood, regulated .......................... 108,000 cfs
Average unregulated flow at dam site,

estimated (1921-1969) ...................................... 890 cfs
Minimum daily natural flow at dam site

(September 9, 1931), approx .................................. 62 cfs

RESERVOIR

Counties affected: State of Tennessee .............. Moore and Franklin
Reservoir land at July 2, 1999:

Fee simple ............................................. 14,584 ac
Easements ................................................. 756 ac
Total * ................................................ 15,340 ac

Transferred ................................................ 35 ac
Operating levels at dam:

Probable maximum flood elevation (PMF) .................. El. 908.8
500 year flood elevation ................................ El. 894.2
100 year flood elevation ................................ El. 893.3
Winter flood guide level ............................... El. 860.0
Summer flood guide level ............................... El. 888.0
Maximum used for design ............................... El. 895.0

Backwater, length at El. 888: (normal max.) ................. 34.2 miles
Shoreline, length at El. 888: Main shore ..................... 241 miles

Islands .......................... 5 miles
Total .......................... 246 miles

Original river area (El. 895) ................................. 565 ac.
Storage (flat pool assumption):

Total volume :
At top of gates (El.895) ...................... 608,000 ac-ft
At'normal maximum pool (El.888) ................ 530,000 ac-ft
At normal minimum pool (El.865) ................ 325,400 ac-ft

Reservation for flood control on:
January 1 (El. 895-873) ........................ 219,600 ac-ft
March 15 (El. 895-879) .......................... 167,300 ac-ft

• In addition, 15,572 acres are owned by the Tennessee Elk River

Development Agency.

TAILWATER

Maximum level used for design (108,000 cfs) .................. El. 789.0
Maximum probable flood, regulated ............................ El. 789.0
Maximum level of record prior to construction

of dam (March 1929) .................................... El. 768.0
Average level with powerhouse operating ...................... El. 752.0
Minimum operating level ..................................... El. 751.0
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Minimum level ............................................. El. 740.3.0

HEAD (gross)

Maximum static (El. 895-744) ................................... 151 ft

Normal maximum operating (El. 888-751) ......................... 137 ft

Average operating .............................................. 130 ft
Minimum operating (El. 895-789) ................................ 106 ft

RESERVOIR ADJUSTMENTS

Land required ............................................... 21 383 ac

Land clearing ................................................. ý085 ac

Highways adjusted:
Access ................................................. 1.6 miles

State . ............................................... 3.4 miles
County and tertiary ................................... 25.4 miles
City Streets . ........................................ 1.4 miles
Total ................................................. 31.8 miles

Railroad adjustments:
Slope protection ....................................... 0.2 mile

Signal and communication lines .......................... 0.1 mile

Bridge , highway (8 in reservoir , 1 over spillway channel) ......... 9

Concrete box culverts ............................................... 9
Families relocated ................................................ 215
Utilities adjusted or relocated ............................ 131 miles*
Graves ............................................................ 318

*Includes power, transmission, and telephone lines and water, sewer,
and gas pipelines.

DAM

Material and type:
Embankment ..................... Compacted rock fill with upstream

sloping impervious earth core

Spillway ................................................ Concrete

Lengths:
Embankment ............................................... 1421 ft
Spillway .................................................. 159 ft

Total .................................................... 1580 ft
Maximum height .............................. 175 ft, embankment section
Maximum width at base ...................... 897 ft, embankment section

Top of embankment ............................................. El. 910

Top width of embankment ......................................... 32 ft

Roadway .......................................... For maintenance only
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*Includes power, transmission, and telephone lines and water, sewer, 
and gas pipelines. 

DAM 

Material and type: 
Embankment .....•...•.•.....•... Compacted rock fill with upstream 

sloping impervious earth core 
Spillway ................................................ Concrete 

Lengths: 
Emb ankmen t . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . •. 14 21 f t 
Spillway .••..••.....................................•..•.. 159 ft 
Total .................................................... 1580 ft 

Maximum height .•••..•.••.•.•.••..•... ' .•.•.. 175 ft, embankment section 
Maximum width at base ...................... 897 ft, embankment section 
Top of embankment ..........•.••..•...•.............•.......•.• EI. 910 
Top width of embankment ..•.......•.•.•..•..•.•.•...•.•.•..••.••• 32 ft 
Roadway. . . • . . • • . • . • . • . • . • . . . . . . . . . . . . . . • • . . . • . . •. For maintenance only 
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OUTLET FACILITIES

SPILLWAY

Location. Left side of main embankment near left abutment (See Fig. 8)
Type ................. Concrete weir and chute with 3-bay gated spillway
Clear opening (3 openings at 40 ft) ............................ 120 ft
Crest level ................................................. El. 853.0
Crest gates ........ 40 ft-wide by 42-ft-high radial gates (See Fig. 9)
Chute (curved):

Length ......................... 735 ft on centerline (See Fig. 10)
Width ..................................................... 135 ft
Height ..................................................... 20 ft

Gate hoists ......................... Three 72-ton-capacity fixed hoists
Discharge capacity, HW El. 895 .............................. 108,000 cfs

RIGHT RIM LEAKAGE REPAIRS

The grouting of the Reservoir's right rim was completed in 1998. Hydro
Engineering initiated a remedial project at the right rim to address
increases in rim leakage. This remedial project, construction of a grout
curtain along the right rim, successfully reduced rim leakage from nearly
8000 gallons per minute (gpm) to less than 300 gpm in 1998 (see attached
graph on page 17).
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TIMS FORD DAM
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FIGURE 8 - Spillway Gates Looking Downstream, July 1999
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FIGURE 8 - Spillway Gates Looking Downstream, July 1999 
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FIGURE 9 - Spillway - Upper End Looking Upstream, July 1999
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FIGURE 9 - Spillway - Upper End Looking Upstream, July 1999 
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FIGURE 10 - Spillway - Lower End Looking Upstream, July 1999

August 1999 Tims Ford 20 
FIGURE 10 - Spillway - Lower End Looking Upstream, July 1999 
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OUTLET FACILITIES (CONT.)

SLUICEWAY

Number and type .............. 1; low-level supplementary water release
sluice, 3-ft diameter pipe embedded in
concrete of intake power conduit, controlled
by 2-ft square slide gate installed in
powerhouse service bay; intake in power
intake tower, discharge into powerhouse
tailrace

Centerline of sluiceway intake ................................ El. 771.5
Centerline of sluiceway discharge ............................ El. 741.4
Entrance closure ................. Hinged bulkhead, 4 ft 2 in. diameter

by 8 in deep
Gate valve (in intake tower) ........ 36 in., with bevel gear, manually

operated
Sluice gate (in powerhouse) ........... 24-in.-square opening, vertical

lift gate, electric motor
operated

Discharge capacity .................. HW El. 865, TW El. 741.5: 230 cfs
(approx)

Sluice unit ........................... HW El. 865, TW El. 741.5:75 cfs
(approx)

POWER FACILITIES

INTAKE

Type .................. Circular reinforced concrete tower (See Fig. 11)
Size:

Inside diameter ......... 25 ft lower portion, 27 ft upper portion
Height, approx ............................................ 211 ft

Dimensions at gate opening ....... 17 ft 6 in. wide by 22 ft 0 in. high
Trashracks ........................ 16 sections, 12 ft 2-1/8 in. wide by

13 ft 3 in. high
Gross area at racks ........................................ 2100 sq ft
Service gate ................ Roller train type, 21 ft 9 in. wide by 22

ft 8 in. high, hydraulically operated
Maintenance gate .......... Slide type, 22 ft 0 in. wide by 24 ft 7 in.

high, hydraulically operated
Service hoists ............... One 2-ton electric, one 24-ton manual on

common bridge with 2-ton hoist
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FIGURE 11 - Turbine Intake Structure, July 1999
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FIGURE 11 - Turbine Intake Structure, July 1999 
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POWER FACILITIES (CONT.)

CONDUIT

Type ........................ Steel liner, concrete encased, in open cut
trench excavated in rock

Diameter, inside ................................................ 22 ft
Length ......................................................... 660 ft

POWERHOUSE

Generating capacity (1 unit) ................... 45,000 kW (See Fig. 12)
Type of construction ....... Indoor; cast-in-place reinforced concrete;
precast concrete roof deck
Principal dimensions including

service bay ................ 129 ft 6 in. long by 65 ft 6 in. wide
by 134 ft high

Service bay .................. 51 ft 0 in. by 65 ft 6 in. by 112 ft high
Draft tubes:

Type ........................................... Elbow, 2 openings
Horizontal length (centerline of

turbine to downstream face) ........................... 55 ft
Vertical distance from centerline of

distributor to floor of draft tube ..................... 38 ft
Net area at outlet opening ............................... 602 sq ft
Gates .......... One set of two slide-type gates, each 20 ft 1 in.

wide by 12 ft 0-3/4 in. high
Hoist ....................... One 20-ton monorail, electrically operated
Crane ............ One 180-ton overhead traveling crane with two 90-ton

main hooks and two 50-ton auxiliary hooks
Excavated tailrace channel:

Length, approx ............................................ 430 ft
Width .................................... Varies from 54 to 64 ft
Depth ..................................... Varies from 45 to 2 ft

Generator & Turbine Modernization

Tims Ford was the first plant to have the power train upgraded in the
Hydro - Modernization Program . Major improvements included turbine
replacement and auxiliary systems upgrades.

Schedule: October 16,1992 to June 8,1993

Outage length: 131 days

Total budget: $2.6 M

Net Capacity Gain: 8.7 mW
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FIGURE 12 - Powerhouse and Discharge, July 1999
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Sluice Unit

A sluice unit was installed in 1986 to provide a minimum
continuous flow of water to improve aquatic ecosystems
downstream of Tims Ford Dam. The sluice or " small" unit
normally operates whenever the main unit is shut down.
Typical discharge flow rate is 80 cfs. The sluice unit is
actually a surplus motor/generator from a cancelled nuclear
project - Hartsville.

Specifications
Motor/Generator
Manufacturer
Output
Phase
Speed
Voltage
Poles
Rated Frequency
Stator Insulation
Weight

- Hitachi,Ltd.
- 1250 hp
-3
- 582
- 6600 volts
- 12
- 60 Hz
- Type F
- Approx. 19,500

- Hitachi,Ltd
- Vertical shaft

propeller

lb

Pump/Turbine
Manufacturer
Type - semi-axial flow

Size - 36"
Sluice Unit commercial operation: Jan 14,1987
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POWER FACILITIES (CONT.)

HYDRAULIC TURBINE

Number .............................................................. 1
Manufacturer ..................................................... Voith
Type ....................................... Diagonal flow, fixed blade
Rated capacity ............................ 54,800 hp at 134-ft net head
Head for best efficiency ........................................ 134 ft
Maximum head ................................................... 138 ft
Minimum head ................................................... 105 ft
Rated speed ................................................... 180 rpm
Maximum runaway speed ......................................... 333 rpm
Specific speed at rating .......................................... 113
Value of sigma at rating ........................................ 0.376
Diameter of runner ............................................ 150 in.
Diameter of guide vane circle ................................. 180 in.
Diameter of lower pit ......................................... 210 in.
Draft tubes (see Powerhouse) ............................... Elbow type
Governors .............................. Woodward , cabinet actuator type
Heaviest assembly to be lifted by crane ..................... 125,000 lb

GENERATOR

Number 1..............................................................1
Manufacturer ............................................ Hitachi, Ltd.
Type ............................ Enclosed, water-cooled, vertical-shaft
Rating .................... 50,000 kVA, 45,000 kW, 2092 Amp, 600 C rise,

0.9 pf, 13.8 kV, 3 ph, 60 Hz
Capability ......................... 57,500 kVA, 51,750 kW., 24,057 Amp,
800 C rise, 0.9 pf
Efficiency: At 115 percent rated kVA, 0.9 pf .......... 97.7 percent

At 100 percent rated kVA, 0.9 pf ......... 97.65 percent
At 75 percent rated kVA, 0.9 pf ........... 97.3 percent

Flywheel effect ....................... 21,500,000 lb-ft 2 (not including
turbine runner)
Thrust bearing .... Kingsbury , pivotal-shoe type, jackscrew supported,
pressurized lubrication for starting and stopping , max load 569.6 tons
Neutral transformer ............................... 14.4 kV-240 V, 50 kVA
Exciters: Main ............................ 270 kW, 250 V, 1080 Amp, d-c

Pilot ................................ 15 kW , amplidyne type
Weight of heaviest crane lift .................... 160 tons (rotor only)
Diameter of stator bore ................................ Not determined

STATION SERVICE TRANSFORMERS

Number and rating ........ 2; 500 kVA, 13.8 kV-480 V, 3 ph, 550 C rise,
60 Hz (kVA subject to change). Replaced with dry type in 1999.

August 1999 Tims Ford 26 

POWER FACILITIES (CONT.) 

HYDRAULIC TURBINE 

Nunlber . . . . • • . • • • . . . . . • . • . • . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . .. 1 
Manufacturer ..•......................•..........•.•.•.........•. , Voi th 
Type ..•.••.......•.•.........•..•......•.•. Diagonal flow, fixed blade 
Rated capacity ......••.•.......•......... 54,800 hp at 134-ft net head 
Head for best efficiency .... ' •.•........................•....... 134 ft 
Maximum head.. . . • . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . • . • . . . . . . . . • . •. 138 f t 
Minimum head... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 105 f t 
Ra ted speed................................................... 180 rpm 
Maximum runaway speed......................................... 333 rpm 
Specific speed at rating .•.•.........•............•.•.••.......... 113 
Value of sigma at rating ......•.•......•....•.•.........•.••...• 0.376 
Diameter of runner ............................................ 150 in. 
Diameter of guide vane circle ..........•.................•.••• 180 in. 
Diameter of lower pit •.................•...........•....•..••• 210 in. 
Draft tubes (see Powerhouse) .•.............•..•............ Elbow type 
Governors •.........•••.•.•.••........ Woodward ,cabinet actuator type 
Heaviest assembly to be lifted by crane ..••..•............. 125,000 lb 

GENERATOR 

Nu.mber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
Manufac turer . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. Hi tachi, Ltd. 
Type ............•.•••.•.•.•.. Enclosed, water-cooled, vertical-shaft 
Rating •..••.............. 50,000 kVA, 45,000 kW, 2092 Amp, 60° Crise, 

0.9 pf, 13.8 kV, 3 ph, 60 Hz 
Capability ••..•••.•...•...•....... 57,500 kVA, 51,750 kW., 24,057 Amp, 
80° Crise, 0.9 pf 
Efficiency: At 115 percent rated kVA, 0.9 pf .......... 97.7 percent 

At 100 percent rated kVA, 0.9 pf ..•...••. 97.65 percent 
At 75 percent rated kVA, 0.9 pf .••.•.•..•. 97.3 percent 

Flywheel effect ......................• 21,500,OOO lb-ft2 (not including 
turbine runner) 
Thrust bearing .•.• Kingsbury, pivotal-shoe type, jackscrew supported, 
pressurized lubrication for starting and stopping, max load 569.6 tons 
Neutral transformer .........•.•..•.............. 14.4 kV-240 V, 50 kVA 
Exciters: Main ••..•.•...•.•..........•..• 270 kW, 250 V, 1080 Amp, d-c 

Pilot ....•......•.................... 15 kW , amplidyne type 
Weight of heaviest crane lift ................... 160 tons (rotor only) 
Diameter of stator bore .........•.•.•..•......•......•. Not determined 

STATION SERVICE TRANSFORMERS 

Nunlber and rating ........ 2; 500 kVA, 13.8 kV-480 V, 3 ph, 55° Crise, 
60 Hz (kVA subject to change). Replaced with dry type in 1999. 



August 1999 Tims Ford 27

FIGURE 13 - Single Line Diagram of Main Connections
(from TVA drawing 45W502)
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FIGURE 13 (CONT.)
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FIGURE 13 (CONT.)
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FIGURE 13 (CONT.) 
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August 1999 Tims Ford 30

POWER FACILITIES (CONT.)

ELECTRIC CONTROLS

Generation and switching are controlled with local facilities.

TRANSMISSION PLANT

Step-up transformers ........... ...................... One Main Step-up
1; 52,000 kVA (550 C rise), 46-13.2 kV,
3 ph, class FOA; (650 C rise rating
58,250 kVA); no load tap changer on
high-voltage side; 2.5 percent voltage
taps , 1 below and 3 above nominal

One for Sluice Unit; 1500 kva (550 C rise)
13.8 - 6.9 kv, 3 phase
class OA

Power circuit breakers ........................................... None
Transformer pulloff structure ....................................... 1
Switching structure .................... Combined with pulloff structure

Emergency Station Service Power
generator model 3208 Engine and

is provided by a caterpillar diesel
SR4 Generator.
Speed: 1800 kvA
kvA Rating: 188 kvA
Kilowatt Rating: 150 kw
Voltage: 480 vac 3 phase
Output Current: 226 amps
Fuel Consumption: 4-6 gph

The emergency diesel generator will automatically start (after a time
delay) on loss of the offsite 46 kv powerline. Critical station power
requirements will be met until offsite power is restored.
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POWER FACILITIES (CONT.) 

ELECTRIC CONTROLS 

Generation and switching are controlled with local facilities. 

TRANSMISSION PLANT 

Step-up transformers .•..........•.................... One Main Step-up 
1; 52,000 kVA (55 0 Crise), 46-13.2 kV, 
3 ph, class FOA; (65 0 C rise rating 
58,250 kVA); no load tap changer on 
high-voltage side; 2.5 percent voltage 
taps , 1 below and 3 above nominal 

One for Sluice Unit; 1500 kva (55 0 Crise) 
13.8 - 6.9 kv, 3 phase 
class OA 

Power circuit breakers........................................... None 
Transformer pulloff structure ...........•..•.•.....•................ 1 
Switching structure ••.•..........•..•• Combined with pulloff structure 

Emergency Station Service Power is provided by a caterpillar diesel 
generator model 3208 Engine and SR4 Generator. 

Speed: 1800 kvA 
kvA Rating: 188 kvA 
Kilowatt Rating: 150 kw 
Voltage: 480 vac 3 phase 
Output Current: 226 amps 
Fuel Consumption: 4-6 gph 

The emergency diesel generator will automatically start (after a time 
delay) on loss of the offsite 46 kv powerline. Critical station power 
requirements will be met until offsite power is restored. 
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TRANSMISSION PLANT DATA

Plant Location Phase Serial MVA Rating Voltage Cooling Tap Oil Oil Configuration Impedance % Contract Manufacturer Yr of

Number 55 deg 65 deg kV Changer Preservation Vol. H-X H-Y X-Y Number Manuf

I System Gal.
Tims Ford Bank 1 3 21531-1 52 58.24 46/13.2 FOA DETC N Blanket 2784 Wye/Delta 9.40 70C2-92351 Federal Pacific 1970

Tims Ford Sluice 3 * 1.5 - 13800/ OA - 441 - 85kRB-83769, Ferranti-Packard 1986

1 Unit I I I 6900Y I I I I I I _I_ _

Note: H=High voltage winding
Y=Tertiary winding
X=Low voltage winding

* 0033006001

August 1999 

Plant 

Tims Ford 
Tims Ford 

Location Phase Serial MVA Rating 
Number 55 deg 

Bank 1 3 21531-1 52 
Sluice 3 * 1.5 
Unit 

Note: H=High voltage winding 

Y=Tertiary winding 
X=Low voltage winding 

* 0033006001 

65 deg 

58.24 
-

Voltage 
kV 

46/13.2 
138001 
6900Y 

Tims Ford 31 
TRANSMISSION PLANT DATA 

Cooling Tap Oil Oil Configuration Impedance % Contract Manufacturer Yr of 
Changer Preservation Vol. H-X H-Y X-V Number Manuf 

System Gal. 
FOA DETC N Blanket 2784 WyelDelta 9.40 70C2-92351 Federal Pacific 1970 
OA - - 441 - - - - 85kRB-83769 Ferranti-Packard 1986 



August 1999

Tims Ford

RESERVOIR AND POWER DATA

Best Efficiency

Tims Ford 32

Maximum Sustainable

Elevation Area Volume
(feet) (acre*1000) (ac-ft*1000)
895
894
893
892
891
890
889
888
887
886
885
884
883
882
881
880
879
878
877
876
875
874
873
872
871
870
869
868
867
866
865
864
863
862
861
860

11.48
11.41
11.33
11.23
11.11
10.98
10.84
10.68
10.51
10.34
10.17
10.00
9.83
9.66
9.49
9.32
9.16
9.00
8.85
8.71
8.57
8.44
8.32
8.20
8.10
8.00
7.90
7.79
7.67
7.54
7.41
7.27
7.14
7.01
6.89
6.78

608.0
596.5
585.2
573.9
562.7
551.7
540.8
530.0
519.4
509.0
498.7
488.6
478.7
469.0
459.4
450.0
440.8
431.7
422.7
414.0
405.3
396.8
388.5
380.2
372.0
364.0
356.0
348.2
340.5
332.9
325.4
318.1
310.9
303.8
296.8
290.0

Potential Gross
Eis Head

(gWh) (feet)
103.4 146.6
99.4 145.5
95.5 144.5
91.6 143.5
87.8 142.5
84.1 141.5
80.4 140.4
76.7 139.4
73.1 138.4
69.6 137.4
66.1 136.4
62.7 135.4
59.4 134.4
56.1 133.3
53.0 132.3
49.9 131.3
46.9 130.3
43.9 129.3
41.0 128.3
38.2 127.3
35.4 126.3
32.7 125.2
30.0 124.2
27.4 123.2
24.8 122.2
22.3 121.2
19.8 120.2
17.4 119.2
15.0 118.2
12.7 117.2
10.4 116.2
8.2 115.2
6.1 114.2
4.0 113.2
2.0 112.2
.0 111.2

(mW)
40.0
40.0
40.0
40.0
39.9
39.9
39.9
39.8
39.6
39.4
39.2
39.1
38.9
38.7
38.5
38.3
38.1
37.9
37.7
37.5
37.3
37.0
36.7
36.3
36.0
35.6
35.2
34.8
34.4
34.0
33.6
33.2
32.8
32.4
31.9
31.5

(cfs)
3,420
3,440
3,460
3,480
3,500
3,520
3,540
3,560
3,570
3,580
3,590
3,600
3,610
3,620
3,630
3,640
3,650
3,660
3,670
3,680
3,690
3,700
3,700
3,700
3,700
3,690
3,690
3,690
3,690
3,690
3,690
3,690
3,690
3,690
3,680
3,680

11.70
11.62
11.55
11.48
11.41
11.35
11.28
11.20
11.12
11.03
10.95
10.86
10.78
10.69
10.61
10.53
10.44
10.36
10.27
10.19
10.10
10.02
9.92
9.82
9.72
9.62
9.52
9.42
9.31
9.20
9.09
8.98
8.88
8.77
8.66
8.55

Plant Turbine
Output Discharge kW/CFS

Plant Turbine
Output Discharge kW/CFS
(mW)
41.0
40.9
40.9
41.0
41.0
41.0
41.1
41.0
40.7
40.5
40.3
40.1
39.9
39.7
39.5
39.3
39.1
38.9
38.7
38.5
38.3
38.0
37.7
37.3
36.9
36.5
36.1
35.7
35.3
34.9
34.5
34.1
33.7
33.3
32.9
32.5

(cfs)
3,720
3,740
3,760
3,780
3,800
3,820
3,840
3,860
3,870
3,880
3,890
3,900
3,910
3,920
3,930
3,940
3,950
3,960
3,970
3,980
3,990
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000
4,000

11.02
10.95
10.89
10.84
10.79
10.74
10.69
10.62
10.53
10.45
10.36
10.28
10.20
10.13
10.05
9.97
9.90
9.82
9.75
9.67
9.59
9.52
9.42
9.32
9.22
9.12
9.02
8.92
8.82
8.72
8.62
8.52
8.42
8.32
8.22
8.12
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Tims Ford ---------------------------------------.. ----- ---------------------------------------------

Best Efficiency Maximum Sustainable 
--------------------------------------------- ---------------------------------------------

Potential Gross Plant Turbine Plant Turbine 
Elevation Area Volume Eis Head Output Discharge kW/CFS Output Discharge kW/CFS 

(feet) (acre*1000) (ac-ft*1000) (gWh) (feet) (mW) (cfs) (mW) (cfs) 
895 11.48 608.0 103.4 146.6 40.0 3,420 11.70 41.0 3,720 11.02 

894 11.41 596.5 99.4 145.5 40.0 3,440 11.62 40.9 3,740 10.95 

893 11.33 585.2 95.5 144.5 40.0 3,460 11.55 40.9 3,760 10.89 
892 11.23 573.9 91.6 143.5 40.0 3,480 11.48 41.0 3,780 10.84 

891 11.11 562.7 87.8 142.5 39.9 3,500 11.41 41.0 3,800 10.79 

890 10.98 551.7 84.1 141.5 39.9 3,520 11.35 41.0 3,820 10.74 

889 10.84 540.8 80.4 140.4 39.9 3,540 11.28 41.1 3,840 10.69 
888 10.68 530.0 76.7 139.4 39.8 3,560 11.20 41.0 3,860 10.62 
887 10.51 519.4 73.1 138.4 39.6 3,570 11.12 40.7 3,870 10.53 
886 10.34 509.0 69.6 137.4 39.4 3,580 11.03 40.5 3,880 10.45 
885 10.17 498.7 66.1 136.4 39.2 3,590 10.95 40.3 3,890 10.36 

884 10.00 488.6 62.7 135.4 39.1 3,600 10.86 40.1 3,900 10.28 

883 9.83 478.7 59.4 134.4 38.9 3,610 10.78 39.9 3,910 10.20 

882 9.66 469.0 56.1 133.3 38.7 3,620 10.69 39.7 3,920 10.13 
881 9.49 459.4 53.0 132.3 38.5 3,630 10.61 39.5 3,930 10.05 
880 9.32 450.0 49.9 131.3 38.3 3,640 10.53 39.3 3,940 9.97 
879 9.16 440.8 46.9 130.3 38.1 3,650 10.44 39.1 3,950 9.90 
878 9.00 431.7 43.9 129.3 37.9 3,660 10.36 38.9 3,960 9.82 
877 8.85 422.7 41.0 128.3 37.7 3,670 10.27 38.7 3,970 9.75 
876 8.71 414.0 38.2 127.3 37.5 3,680 10.19 38.5 3,980 9.67 
875 8.57 405.3 35.4 126.3 37.3 3,690 10.10 38.3 3,990 9.59 
874 8.44 396.8 32.7 125.2 37.0 3,700 10.02 38.0 4,000 9.52 
873 8.32 388.5 30.0 124.2 36.7 3,700 9.92 37.7 4,000 9.42 
872 8.20 380.2 27.4 123.2 36.3 3,700 9.82 37.3 4,000 9.32 
871 8.10 372.0 24.8 122.2 36.0 3,700 9.72 36.9 4,000 9.22 
870 8.00 364.0 22.3 121.2 35.6 3,690 9.62 36.5 4,000 9.12 
869 7.90 356.0 19.8 120.2 35.2 3,690 9.52 36.1 4,000 9.02 

868 7.79 348.2 17.4 119.2 34.8 3,690 9.42 35.7 4,000 8.92 

867 7.67 340.5 15.0 118.2 34.4 3,690 9.31 35.3 4,000 8.82 
866 7.54 332.9 12.7 117.2 34.0 3,690 9.20 34.9 4,000 8.72 

865 7.41 325.4 10.4 116.2 33.6 3,690 9.09 34.5 4,000 8.62 
864 7.27 318.1 8.2 115.2 33.2 3,690 8.98 34.1 4,000 8.52 

863 7.14 310.9 6.1 114.2 32.8 3,690 8.88 33.7 4,000 8.42 

862 7.01 303.8 4.0 113.2 32.4 3,690 8.77 33.3 4,000 8.32 

861 6.89 296.8 2.0 112.2 31.9 3,680 8.66 32.9 4,000 8.22 
860 6.78 290.0 .0 111.2 31.5 3,680 8.55 32.5 4,000 8.12 
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Tims Ford Spill Compilation Tennessee Valley Authority

River System Operations

Volumes are average daily in day-second-feet, except as shown.

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. "Total Days" is for

calendar years and does not always equal the sum of the days in periods because of extension of periods into adjacent years.

MAXIMUM AVERAGE Water may be spilled through the spillway and/or sluiceway. All unmarked spill is through the sluiceway.

DAILY DISCHARGE NUMBER OF TOTAL Maximum hourly average discharge to date was 35,640 cfs at 9 p.m. and 10 p.m. on 12/23/90.

YEAR (TURBINE + SPILL) DATE PERIODS DAYS i*Spillway #Spillway and sluiceway

1970 11 12/12 1 2 11---12/12---2

1971 2655 12/17 6 228 2---3/15---1; #1830---5/15---13; 132---5/28---2; #1230---7/17---115; 244---9/25---11; * 1190---10/23---27

1972 4700 3/18 9 68 *4480---1/11---84; *1550 ---1/30&31 ---15; *1050---2/15-17---5; 86---6/14---3; 122---7/13---4; 182---7/27---4;

243---8/15---9; *80---10/16--1; *1706---10/19---2

1973 15882 3/18 15 43 *11232---3/18---7; 33---6/23-24---2; 33---6/30-7/1---2; 33---7/7-8---2; 33---7/14-15---2; 13---7/28-29---2;

33---8/4-5---2; 33---8/11-12---2; 33---8/18-19---2; 13---8/21---1; 33---8/25-26---2; 33---9/2-3---2; 33---9/9---2;

24---9/15-16---2; 122---9/29-30--- 11

1974 8763 1/13 4 14 *278---1/2-1; *1651---1/5---5; *2963---1/13---7; 40---7/23---1

1975 7639 3/16 2 7 *1782---3/16---4; 61---6/11---1

1976 3050 2/1 23 93 3000 --- 1/4-6---16; 1550---1/18&19---12; "300---1/29---1; *3050---2/1---19; 1400---2/23-29---11; 61---6/6---2;
61 --- 6/13 ---2; 61 --- 6/20 --- 2; 56 --- 6/27 --- 2; 61 --- 7/4 --- 2; 61 --- 7/11 --- 2; 61 --- 7/18 --- 2; 61 --- 7/25 --- 2; 61 --- 8/1 --- 2;
61 --- 8/7&8 --- 2; 81 --- 8/15 --- 1; 81 --- 8/21 &22 --- 2; 61 --- 8/29 --- 2; 76 --- 8/31 --- 3; 81 --- 9/4&5 --- 2; 61 --- 9/12 --- 2;

81 ---9/18&19---2; 91---9/25---2

1977 6503 4/10 22 61 *652---4/7---6; 65---5/1 ---3; 61---5/30---2; 77---6/5---2; 77---6/12---2; 61---6/19---2; 61---6/26---2; 79---7/3---2;
77 --- 7/10 --- 3; 93 --- 7/16 --- 3; 121 --- 7/23 --- 3; 121 --- 7/30 --- 3; 121 --- 8/6 --- 3; 121 --- 8/13---3; 91 --- 8/21 --- 2;
121 --- 8/27 --- 3; 121 --- 9/3 --- 3; 61 --- 9/10-11 --- 2; 61 --- 9/18 --- 2; 24 --- 9/20 --- 1; 61 ---9/25 --- 3; 620 --- 12/3 --- 6

1978 3790 1/26 20 57 61---5/29---2; 61---6/4---2; 61---6/11---2; 61---6/18---2; 61---6/25---2; 61---7/2---2; 33---6/4---1; 61---7/9---2;

61 ---7/16---2; 61 ---7/23---2; 78---7/30---2; 108---8/6---4; 121---8/12-13---4; 121 ---8/19-20---4; 121---8/26-27---4;
241---9/4---4; 121---9/9-10---4; 121---9/16-17---4; 121---9/23-24---4; 121---9/30-10/1 ---4

1979 4759 3/7 19 42 61---5/27-28---3; 61---6/3---2; 61---6/10---2; 61---6/17---2; 61---6/24---2; 61---7/1---2; 33---7/4---1; 61---7/8---2;
108---7/15---3; 61---7/22---2; 61---7/29---2; 61---8/5---2; 61 ---8/12---2; 108---8/19---3; 108---8/26---3;

244---9/3---3; 61---9/9---2; 61---9/16---2; 61---9/23---2

1980 6545 3/25 21 77 *2040---1/24-25---25; *627---3/25---3; 61---5/25-26---3; 61---6/1---2; 61---6/8---2; 61---6/15---2; 61---6/22---2;

612---6/29---2; 61- --- 7/62--- 2;61---7//2--- 2;61---8//2--- 2;61---//27--- 2;61---8/31---4;
121 --- 8/24 --- 4; 180 --- 9/1---4; 91 --- 9/7 --- 3; 91---9/14 --- 3; 91 --- 9/21 --- 3; 91 --- 9/28 --- 3

August 1999 

MAXIMUM AVERAGE 

DAILY DISCHARGE NUMBEROF 

YEAR (TURBINE + SPILL) DATE PERIODS 

1970 11 12/12 1 

1971 2655 12/17 6 

1972 4700 3/18 9 

1973 15882 3/18 15 

1974 8763 1/13 4 

1975 7639 3/16 2 

1976 3050 2/1 23 

1977 6503 4/10 22 

1978 3790 1/26 20 

1979 4759 3/7 19 

1980 6545 3/25 21 

TOTAL 

DAYS 

2 

228 

68 

43 

14 

7 

93 

61 

57 

42 

77 

Tims Ford Spill Compilation 

Volumes are average daily in day-second-feet, except as shown. 

Tims Ford 33 
Tennessee Valley Authority 

River System Operations 

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. "Total Days" is for 

calendar years and does not always equal the sum of the days in periods because of extension of periods into adjacent years. 

Water may be spilled through the spillway and/or sluiceway. All unmarked spill is through the sluiceway. 

Maximum hourly average discharge to date was 35,640 cfs at 9 p.m. and 10 p.m. on 12/23/90. 

*Spillway #SPiliway and sluiceway 

11---12/12---2 

2---3/15---1; #1830---5/15---13; 132---5/28---2; #1230---7/17---115; 244---9/25---11; * 1190---1 0/23---27 

*4480---1/11---84; * 1550---1/30&31---15; *1050---2/15-17---5; 86---6114---3; 122---7/13---4; 182---7/27---4; 
243---8/15---9; *80---10/16---1; * 1706---10/19---2 

* 11232---3/18---7; 33---6/23-24---2; 33---6/30-7/1---2; 33---7/7-8---2; 33---7/14-15---2; 13---7/28-29---2; 

33---8/4-5---2; 33---8/11-12---2; 33---8/18-19---2; 13---8/21---1; 33---8/25-26---2; 33---9/2-3---2; 33---9/9---2; 

24---9/15-16---2; 122---9/29-30---11 

*278---1/2---1; *1651---1/5---5; *2963---1/13---7; 40---7/23---1 

*1782---3/16---4; 61---6/11---1 

*3000---1/4-6---16; * 1550---1118& 19---12; *300---1/29---1; *3050---2/1---19; * 1400---2/23-29---11; 61---6/6---2; 

61---6/13---2; 61---6/20---2; 56---6/27---2; 61---7/4---2; 61---7111---2; 61---7/18---2; 61---7/25---2; 61---8/1---2; 

61---8/7&8---2; 81---8/15---1; 81---8/21&22---2; 61---8/29---2; 76---8/31---3; 81---9/4&5---2; 61---9/12---2; 

81---9/18& 19---2; 91---9/25---2 

* 652---4/7 ---6; 65---511---3; 61---5/30---2; 77---6/5---2; 77---6/12---2; 61---6/19---2; 61---6/26---2; 79---7/3---2; 

77---7110---3; 93---7/16---3; 121---7/23---3; 121---7/30---3; 121---8/6---3; 121---8/13---3; 91---8121---2; 

121---8/27---3; 121---9/3---3; 61---9/10-11---2; 61---9/18---2; 24---9/20---1; 61---9/25---3; 620---12/3---6 

61---5/29---2; 61---6/4---2; 61---6111---2; 61---6/18---2; 61---6/25---2; 61---7/2---2; 33---6/4---1; 61---7/9---2; 

61---7/16---2; 61---7/23---2; 78---7/30---2; 108---8/6---4; 121---8/12-13---4; 121---8/19-20---4; 121---8/26-27---4; 

241---9/4---4; 121---9/9-10---4; 121---9/16-17---4; 121---9/23-24---4; 121---9/30-10/1---4 

61---5127-28---3; 61---6/3---2; 61---6/10---2; 61---6/17---2; 61---6/24---2; 61---711---2; 33---7/4---1; 61---7/8---2; 

108---7/15---3; 61---7122---2; 61---7/29---2; 61---8/5---2; 61---8/12---2; 108---8/19---3; 108---8/26---3; 

244---9/3---3; 61---919---2; 61---9/16---2; 61---9/23---2 

*2040---1/24-25---25; *627---3125---3; 61---5/25-26---3; 61---6/1---2; 61---6/8---2; 61---6/15---2; 61---6/22---2; 

61---6/29---2; 61---7/6---2; 61---7/13---2; 61---7/20---2; 61---7/27---2; 61---8/3---2; 61---8/10---2; 88---8/17---4; 

121---8/24---4; 180---9/1---4; 91---9/7---3; 91---9/14---3; 91---9/21---3; 91---9/28---3 
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Tims Ford Spill Compilation Tennessee Valley Authority

River System Operations
Volumes are average daily in day-second-feet, except as shown.

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. "Total Days" is for

calendar years and does not always equal the sum of the days in periods because of extension of periods into adjacent years.

MAXIMUM AVERAGE Water may be spilled through the spillway and/or sluiceway. All unmarked spill is through the sluiceway.

DAILY DISCHARGE NUMBER OF TOTAL Maximum hourly average discharge to date was 35,640 cfs at 9 p.m. and 10 p.m. on 12/23/90.

YEAR (TURBINE + SPILL) DATE PERIODS DAYS *Spillway #Spillway and sluiceway

1981 2967 12/17 19 49 61---5/24---2; 61---5/31---2; 61---6/7---2; 61---6/14---2; 61---6/21---2; 61---6/28---2; 121---7/4---3;
91 ---7/11-12 --- 2; 121 --- 7/18 --- 3; 121 --- 7/25 --- 3; 121 --- 8/1 --- 2; 121 --- 8/8 --- 3; 121---8/15 --- 3; 77 --- 8/23 --- 3;

121---8/29---3; 121 ---9/5---3; 121 ---9/12-13---3; 120---9/19-20---3; 120---9/26-27---3

1982 3912 1/26 16 37 62---5/30-31---3; 59---6/6---2; 61---6/13---2; 61---6/19-20---2; 107---6/27---3; 122---7/5---3; 91---7/11---2;
122---7/17-18---3; 61---7/25---2; 122---7/31-8/1---2; 61---8/8---2; 61---8/15---2; 61---8/22---2; 61---8/29---2;
122---9/6---3; 92---9/12---2

1983 5439 5/24 17 51 61 ---6/12---2; 61 ---6/19---2; 61---6/26---2; 122---7/4 ---3; 61---7/10---2; 92---7/17---3; 77---7/24---3; 77---7/31---3;
75---8/7 ---3; 77---8/14---3; 91---8/21 ---3; 121---8/27---2; 181 ---9/5---4; 121 ---9/10---3; 121---9/17---5; 77---9/25---3;

239---9/31-10/1 ---5

1984 5000 5/10&11 21 63 123---5/28---4; 62---6/3---2; 77---6/10---3; 77---6/17---3; 77---6/24---3; 80---7/1---3; 77---7/8---3; 77---7/15---3;
77---7/22---3; 77---7/29---3; 61 ---8/5---2; 61 ---8/12---2; 80---8/18-20---5; 77---8/26---3; 181 ---9/3---4; 128---9/9---3;
128---9/16---3; 121---9/22---3; 121---9/29---3; 80---11/3-4---4; 17---11/27---1

1985 3196 2/26 7 82 77---5/25-27---5; 79---6/1&2---4; 79---6/8---3; 79---6/15---3; 79---6/22---3; 79---6/29---3; 105---7/19---61

1986 3900 12/4 9 114 42---3/12---2; 90---5/24-27---40; 80---7/5-6---4; 80---7/12-13---4; 80---7/19-20---4; 107---7/31---48;
80---9/13-14---2; 80---9/16-17, 20-21 ---7; 80---9/27-28---3

1987 3900 3/2 4 74 68---1/25---6; 100---6/13---4; 100---6/29---62; 34---9/11---2

1988 3900 12/29 7 75 39---2/9---3; 9---4/5---1; 100---6/28---18; 100---7/21---3; 100---7/29---34; 100---9/2---13; 80---11/9---3

1989 6107 2/24 5 12 35---2/1---2; 80---2/11-12---6; 61---6/10---1; 61---8/12---1; 25---12119---2

1990 25964 12/24 12 102 2---3/15---1; *4950---3/18---14; 43---4/2---5; 4---5/1 ---1; 60---6/16---1; 26---7/17---1; 60---7/21 ---1; 208---8/18---52;
122---9/15-16---4; 122---9/22-24, 26-30---11; 50---10/4---2; 22113---12/24---16

1991 6906 2/28 8 139 2500---1/3---16; 61---1/11---2; 6906---2/28---107; 30---5/29---1; 81---7/20---1; 60---8/17---1; 2856---12/4---18;

58---12/22---2

1992 3876 1/3 2 106 *854---7/15-16, 21-23---103; 89---11/4---4

1993 3765 5/5 4 7 2---6/7---1; 32---6/30---2; 24---7/19---1; 122---8/15---3

August 1999 

MAXIMUM AVERAGE 

DAILY DISCHARGE NUMBER OF 

YEAR (TURBINE + SPILL) DATE PERIODS 

1981 2967 12/17 19 

1982 3912 1/26 16 

1983 5439 5/24 17 

1984 5000 5/10&11 21 

1985 3196 2/26 7 

1986 3900 12/4 9 

1987 3900 3/2 4 

1988 3900 12/29 7 

1989 6107 2/24 5 

1990 25964 12/24 12 

1991 6906 2/28 8 

1992 3876 1/3 2 

1993 3765 5/5 4 

TOTAL 

DAYS 

49 

37 

51 

63 

82 

114 

74 

75 

12 

102 

139 

106 

7 

Tims Ford Spill Compilation 
Tims Ford 34 

Tennessee Valley Authority 
River System Operations 

Volumes are average daily in day-second-feet, except as shown. 

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. "Total Days" is for 

calendar years and does not always equal the sum of the days in periods because of extension of periods into adjacent years. 

Water may be spilled through the spillway and/or sluiceway. All unmarked spill is through the sluiceway. 

Maximum hourly average discharge to date was 35,640 cfs at 9 p.m. and 10 p.m. on 12/23/90. 

*Spillway #Spillway and sluiceway 

61---5/24---2; 61---5/31---2; 61---6/7---2; 61---6/14---2; 61---6121---2; 61---6/28---2; 121---7/4---3; 
91---7/11-12---2; 121---7/18---3; 121---7/25---3; 121---8/1---2; 121---8/8---3; 121---8/15---3; 77---8/23---3; 
121---8/29---3; 121---9/5---3; 121---9/12-13---3; 120---9/19-20---3; 120---9/26-27---3 

62---5/30-31---3; 59---6/6---2; 61---6/13---2; 61---6/19-20---2; 107---6/27---3; 122---7/5---3; 91---7/11---2; 

122---7/17 -18---3; 61---7/25---2; 122---7/31-8/1---2; 61---8/8---2; 61---8/15---2; 61---8/22---2; 61---8/29---2; 

122---9/6---3; 92---9/12---2 

61---6/12---2; 61---6/19---2; 61---6/26---2; 122---7/4---3; 61---7/10---2; 92---7/17---3; 77---7/24---3; 77---7131---3; 

75---8/7 ---3; 77---8/14---3; 91---8/21---3; 121---8/27---2; 181---9/5---4; 121---9/10---3; 121---9/17---5; 77---9/25---3; 

239---9/31-10/1---5 

123---5/28---4; 62---6/3---2; 77---6/10---3; 77---6/17---3; 77---6/24---3; 80---7/1---3; 77---7/8---3; 77---7/15---3; 

77 ---7/22---3; 77---7/29---3; 61---8/5---2; 61---8/12---2; 80---8/18-20---5; 77---8/26---3; 181---9/3---4; 128---9/9---3; 

128---9/16---3; 121---9/22---3; 121---9/29---3; 80---11/3-4---4; 17---11/27---1 

77 ---5/25-27 ---5; 79---6/1 &2 ---4; 79---618---3; 79---6/1 5---3; 79---6/22---3; 79---6/29---3; 1 05---7/19---61 

42---3/12---2; 90---5/24-27---40; 80---7/5-6---4; 80---7/12-13---4; 80---7/19-20---4; 107---7/31---48; 

80---9/13-14---2; 80---9/16-17, 20-21---7; 80---9/27-28---3 

68---1/25---6; 100---6/13---4; 100---6/29---62; 34---9/11---2 

39---2/9---3; 9---4/5---1; 100---6/28---18; 100---7/21---3; 100---7/29---34; 100---9/2---13; 80---11/9---3 

35---211---2; 80---2/11-12---6; 61---6/10---1; 61---8/12---1; 25---12/19---2 

2---3/15---1; *4950---3/18---14; 43---4/2---5; 4---5/1---1; 60---6/16---1; 26---7/17---1; 60---7/21---1; 208---8/18---52; 

122---9/15-16---4; 122---9/22-24, 26-30---11; 50---10/4---2; 22113---12/24---16 

2500---1/3---16; 61---1111---2; 6906---2/28---107; 30---5/29---1; 81---7/20---1; 60---8/17---1; 2856---12/4---18; 

58---12/22---2 

*854---7/15-16,21-23---103; 89---11/4---4 

2---6/7 ---1; 32---6/30---2; 24---7/19---1; 122---8/15---3 



August 1999
Tims Ford Compilation

Tims Ford 35
Tennessee Valley Authority

River System Operaitons
Volumes are average daily in day-second-feet, except as shown.

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. "Total Days" is for

calendar years and does not always equal the sum of the days in periods because of extension of periods into adjacent years.

MAXIMUM AVERAGE Water may be spilled through the spillway and/or sluiceway. All unmarked spill is through the sluiceway.

DAILY DISCHARGE NUMBER OF TOTAL Maximum hourly average discharge to date was 35,640 cfs at 9 p.m. and 10 p.m. on 12/23/90.

YEAR (TURBINE + SPILL) DATE PERIODS DAYS *Spillway #Spillway and sluiceway

2/161994

1995

1996

1997

1998

7778

3900

3900

3900

3900

11/9, 14-17,
20-22

1/15,16; 2/6; 12/3
13

3/10; 6/11-12;
10/14-16, 22-23,
29-30; 11/2, 7-13

1/9; 3/10-11;
6/11; 12/14

10

3

3

0

7

32

4

5

0

25

3---1/12--- 1; 46---1/26---2; 3792---2/15---7; 3631 ---2/26---5; 2611 ---3/30---8; 2499---4/8---3; 3155---4/14---3;

19---5/19---1; 23---6/7---1; 28---8/16---1

40---7/5---2; 28---8/23---1; 8---12/10---1

46---2/3---3; 17---8/19---1; 18---8/28---1

32---5/20---2; 114---6/19---1; 15---9/9--- 1; 241---9/19-20---4; 239---10/3-12---12; 239---10/17-18---4;
19 --- 12/16 --- 1

I. .5 i~a

August 1999 

MAXIMUM AVERAGE 

DAILY DISCHARGE 

YEAR (TURBINE + SPILL) DATE 

1994 7778 2/16 

1995 3900 11/9,14-17, 
20-22 

1996 3900 1/15,16; 2/6; 12/3 
13 

3/10; 6/11-12; 

1997 3900 10/14-16,22-23, 
29-30; 11/2,7-13 

1998 3900 1/9; 3/10-11; 
6/11; 12/14 

NUMBER OF TOTAL 

PERIODS DAYS 

10 32 

3 4 

3 5 

0 0 

7 25 

Tims Ford Compilation 

Volumes are average daily in day-second-feet, except as shown. 

Maximum spill, date of maximum, and number of days of spill in each spill period, in this order. 

Tims Ford 35 
Tennessee Valley Authority 

River System Operaitons 

"Total Days" is for 

calendar years and does not always equal the sum of the days in periods because of extension of periods into adjacent years. 

Water may be spilled through the spillway and/or sluiceway. All unmarked spill is through the sluiceway. 

Maximum hourly average discharge to date was 35,640 cfs at 9 p.m. and 10 p.m. on 12/23/90. 

*Spillway #SPiliway and sluiceway 

3---1/12---1; 46---1/26---2; 3792---2/15---7; 3631---2/26---5; 2611---3/30---8; 2499---4/8---3; 3155---4/14---3; 

19---5/19---1; 23---6/7---1; 28---8/16---1 

40---7/5---2; 28---8/23---1; 8---12/10---1 

46---2/3---3; 17---8/19---1; 18---8/28---1 

32---5/20---2; 114---6/19---1; 15---9/9---1; 241---9/19-20---4; 239---10/3-12---12; 239---10/17-18---4; 

19---12/16---1 
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RIVER SYSTEM OPERATIONS

TVA OPERATED RESERVOIR SYSTEM
ANNUAL MAXIMUM AND MINIMUM ELEVATIONS, IN ORDER OF MAGNITUDE

FROM DATE OF RESERVOIR CLOSURE THROUGH 1998

TIMS FORD

ORDER
1
2
3
4
5
6
7
8
9

10
11
12
13
14
is
16
17
18
19
20
21
22
23
24
25
26
27
28
29

MAXIMUM
ELEVATION YEAR MONTH

893.62 1990 DEC.
893.24 1973 MAR.
892.76 1977 APR.
892.67 1983 MAY
891.91 1984 MAY
891.69 1975 OCT.
891.67 1991 FEB.
891.18 1989 OCT.
890.33 1994 MAR.
890.14 1998 JUNE
889.91 1997 JUNE
889.78 1980 MAR.
889.15 1993 MAY
888.68 1979 SEP.
888.12 1971 JULY
888.07 1978 MAY
888.00 199S OCT.
887.86 1974 JAN.
887.74 1992 JULY
887.67 1982 MAY
887.52 1972 JULY
887.43 1996 JUNE
886.93 1976 JULY
884.94 1985 SEP.
883.90 1986 NOV.
883.48 1988 NOV.
883.44 1981 JUNE
882.95 1987 JULY
809.70 1970 DEC.

DAY
23
17

6
22

9
19
23

3
29

7
10
24

5
30

9
15

7
12

8
10
30
13

7
3

27
9

22
13
31

ORDER
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

MINIMUM
ELEVATION

746.65
8SS.2S
856.01
862.24
864.87
868.87
869.98
870.10
870.64
870.67
871.38
871.48
871.80
871.83
871.93
872.07
872.09
872.16
872.56
872.68
872.72
872.74
873.00
873.20
873.50
874.12
874.15
875.46
876.36

YEAR MONTH
1970 DEC.
1997 DEC.
1998 JAN.
1972 OCT.
1996 DEC.
1981 JAN.
1995 JAN.
1994 DEC.
1983 JAN.
1980 DEC.
1986 FEB.
1987 JAN.
198S JAN.
1974 DEC.
1978 DEC.
1977 FEB.
197S DEC.
1973 JAN.
1976 DEC.
1979 JAN.
1984 JAN.
1988 JAN.
1989 DEC.
1971 DEC.
1982 JAN.
1990 JAN.
1993 DEC.
1992 JAN.
1991 JAN.

DAY

is
16
22

5
27
20
31

4
14
22
24
29
17
24
12
24

1
22
14
25
30

2
1

28
22
24

* CLOSURE
TOP-OF-GATES ELEVATION 895

August 1999 Tims Ford 36 

RIVER SYSTEM OPERATIONS 

TVA OPERATED RESERVOIR SYSTEM 
ANNUAL MAXIMUM AND MINIMUM ELEVATIONS, IN ORDER OF MAGNITUDE 

FROM DATE OF RESERVOIR CLOSURE THROUGH 1998 

TIMS FORD 

MAXIMUM MINIMUM 
ORDER ELEVATION YEAR MONTH DAY ORDER ELEVATION YEAR MONTH DAY 

1 893.62 1990 DEC. 23 1 746.65 * 1970 DEC. 1 
2 893.24 1973 MAR. 17 2 855.25 1997 DEC. 1 
3 892.76 1977 APR. 6 3 856.01 1998 JAN. 1 
4 892.67 1983 MAY 22 4 862.24 1972 OCT. 15 
5 891.91 1984 MAY 9 5 864.87 1996 DEC. 16 
6 891.69 1975 OCT. 19 6 868.87 1981 JAN. 22 
7 891.67 1991 FEB. 23 7 869.98 1995 JAN. 5 
8 891.18 1989 OCT. 3 8 870.10 1994 DEC. 27 
9 890.33 1994 MAR. 29 9 870.64 1983 JAN. 20 

10 890.14 1998 JUNE 7 10 870.67 1980 DEC. 31 
11 889.91 1997 JUNE 10 11 871.38 1986 FEB. 4 
12 889.78 1980 MAR. 24 12 871.48 1987 JAN. 14 
13 889.15 1993 MAY 5 13 871.80 1985 JAN. 22 
14 888.68 1979 SEP. 30 14 871.83 1974 DEC. 24 
15 888.12 1971 JULY 9 15 871.93 1978 DEC. 29 
16 888.07 1978 MAY 15 16 872.07 1977 FEB. 17 
17 888.00 1995 OCT. 7 17 872.09 1975 DEC. 24 
18 887.86 1974 JAN. 12 18 872 .16 1973 JAN. 12 
19 887.74 1992 JULY 8 19 872.56 1976 DEC. 24 
20 887.67 1982 MAY 10 20 872.68 1979 JAN. 1 
21 887.52 1972 JULY 30 21 872.72 1984 JAN. 22 
22 887.43 1996 JUNE 13 22 872.74 1988 JAN. 14 
23 886.93 1976 JULY 7 23 873.00 1989 DEC. 25 
24 884.94 1985 SEP. 3 24 873.20 1971 DEC. 30 
25 883.90 1986 NOV. 27 25 873.50 1982 JAN. 2 
26 883.48 1988 NOV. 9 26 874.12 1990 JAN. 1 
27 883.44 1981 JUNE 22 27 874.15 1993 DEC. 28 
28 882.95 1987 JULY 13 28 875.46 1992 JAN. 22 
29 809.70 1970 DEC. 31 29 876.36 1991 JAN. 24 

* CLOSURE 
TOP-OF-GATES ELEVATION 895 



August 1999 Tims Ford 37
MAXIMUM, MINIMIUM, MEDIAN, AND MEAN

Adjusted Flow by Weeks
Tims Ford

Years=1971-1998

WEEK
ENDING
JAN 7
JAN 14
JAN 21
JAN 28
FEB 4
FEB 11
FEB 18
FEB 25
MAR 4
MAR 11
MAR 18
MAR 25
APR 1
APR 8
APR 15
APR 22
APR 29
MAY 6
MAY 13
MAY 20
MAY 27
JUN 3
JUN 10
JUN 17
JUN 24
JUL 1
JUL 8
JUL 15
JUL 22
JUL 29
AUG 5
AUG 12
AUG 19
AUG 26
SEP 2
SEP 9
SEP 16
SEP 23
SEP 30
OCT 7
OCT 14
OCT 21
OCT 28
NOV 4
NOV 11
NOV 18
NOV 25
DEC 2
DEC 9
DEC 16
DEC 23
DEC 31
AVERAGE

WEEK
NO.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

FLOW:

MAXIMUM
4,900

10,300
2,700
5,160
4,910
6,620
4,230
9,530
5,480
5,290

14,000
8,510
8,890

10,500
4,310
4,530
1,750
5,620
3,890
4,200
4, 500
4,200
4,350
3,060
2,690
1,240
2,360
1,380
1,360
1,500
1,240

886
905

1,030
1,370

800
2,250
1,030
2,670
4,700
2, 960
4, 780
1,320
1,490
4,750
2,580
4,030
5,000
5,200
7, 060

15,600
6,710

1971 - 1998

AVERAGE WEEKLY CFS
YR MINIMUM YR

1982 136 1981
1974 84 1981
1988 166 1981
1974 237 1986
1990 279 1986
1994 391 1981
1974 508 1977
1991 447 1988
1997 318 1988
1989 369 1988
1973 343 1981
1980 288 1988
1994 409 1986
1977 341 1986
1994 260 1986
1998 264 1986
1973 177 1986
1984 86 1986
1984 114 1986
1983 100 1986
1983 104 1988
1973 81 1988
1998 -26 1988
1989 -3 1988
1989 28 1988
1989 -46 1988
1989 24 1988
1989 54 1981
1973 14 1987
1972 -33 1987
1972 0 1986
1972 34 1990
1998 46 1976
1979 -24 1987
1979 -54 1987
1979 -9 1990
1989 0 1980
1975 -54 1991
1979 -50 1985
1989 -,145 1987
1975 -12 1987
1975 -8 1978
1976 10 1998
1995 11 1991
1995 -30 1991
1975 55 1971
1977 76 1981
1973 92 1998
1991 36 1987
1972 93 1987
1990 -1 1998
1973 163 1980

= 975 CFS

MEDIAN MEAN
1,640 1,920
1,660 1,970
1,290 1,510
1,550 1,780
1,270 1,460
1,070 1,610
1,340 1,700
1,320 1,990
1,330 1,820
1,520 1,960
1,250 2,160
1,360 2,010
1,250 1,960
1,340 2,060

932 1,310
927 1,160
892 913
755 1,080
818 984
612 896
501 804
498 712
410 754
339 583
279 448
264 368
247 373
240 301
218 305
222 325
142 250
220 274
169 243
135 200
137 193
103 173
134 280
149 260
172 449
149 502
176 381
140 403
240 384
251 390
321 646
322 544
660 793

1,070 1,490
845 1,250
747 1,220
782 1,410

1,290 1,730
RIVER SYSTEM OPERATIONS

August 1999 Tims Ford 37 
MAXIMUM, MINIMIUM, MEDIAN, AND MEAN 

Adjusted Flow by Weeks 
Tims Ford 

Years=1971-1998 

WEEK WEEK AVERAGE WEEKLY CFS 
ENDING NO. MAXIMUM YR MINIMUM YR MEDIAN MEAN 
JAN 7 1 4,900 1982 136 1981 1,640 1,920 
JAN 14 2 10,300 1974 84 1981 1,660 1,970 
JAN 21 3 2,700 1988 166 1981 1,290 1,510 
JAN 28 4 5,160 1974 237 1986 1,550 1,780 
FEB 4 5 4,910 1990 279 1986 1,270 1,460 
FEB 11 6 6,620 1994 391 1981 1,070 1,610 
FEB 18 7 4,230 1974 508 1977 1,340 1,700 
FEB 25 8 9,530 1991 447 1988 1,320 1,990 
MAR 4 9 5,480 1997 318 1988 1,330 1,820 
MAR 11 10 5,290 1989 369 1988 1,520 1,960 
MAR 18 11 14,000 1973 343 1981 1,250 2,160 
MAR 25 12 8,510 1980 288 1988 1,360 2,010 
APR 1 13 8,890 1994 409 1986 1,250 1,960 
APR 8 14 10,500 1977 341 1986 1,340 2,060 
APR 15 15 4,310 1994 260 1986 932 1,310 
APR 22 16 4,530 1998 264 1986 927 1,160 
APR 29 17 1,750 1973 177 1986 892 913 
MAY 6 18 5,620 1984 86 1986 755 1,080 
MAY 13 19 3,890 1984 114 1986 818 984 
MAY 20 20 4,200 1983 100 1986 612 896 
MAY 27 21 4,500 1983 104 1988 501 804 
JUN 3 22 4,200 1973 81 1988 498 712 
JUN 10 23 4,350 1998 -26 1988 410 754 
JUN 17 24 3,060 1989 -3 1988 339 583 
JUN 24 25 2,690 1989 28 1988 279 448 
JUL 1 26 1,240 1989 -46 1988 264 368 
JUL 8 27 2,360 1989 24 1988 247 373 
JUL 15 28 1,380 1989 54 1981 240 301 
JUL 22 29 1,360 1973 14 1987 218 305 
JUL 29 30 1,500 1972 -33 1987 222 325 
AUG 5 31 1,240 1972 0 1986 142 250 
AUG 12 32 886 1972 34 1990 220 274 
AUG 19 33 905 1998 46 1976 169 243 
AUG 26 34 1,030 1979 -24 1987 135 200 
SEP 2 35 1,370 1979 -54 1987 137 193 
SEP 9 36 800 1979 -9 1990 103 173 
SEP 16 37 2,250 1989 0 1980 134 280 
SEP 23 38 1,030 1975 -54 1991 149 260 
SEP 30 39 2,670 1979 -50 1985 172 449 
OCT 7 40 4,700 1989 -,145 1987 149 502 
OCT 14 41 2,960 1975 -12 1987 176 381 
OCT 21 42 4,780 1975 -8 1978 140 403 
OCT 28 43 1,320 1976 10 1998 240 384 
NOV 4 44 1,490 1995 11 1991 251 390 
NOV 11 45 4,750 1995 -30 1991 321 646 
NOV 18 46 2,580 1975 55 1971 322 544 
NOV 25 47 4,030 1977 76 1981 660 793 
DEC 2 48 5,000 1973 92 1998 1,070 1,490 
DEC 9 49 5,200 1991 36 1987 845 1,250 
DEC 16 50 7,060 1972 93 1987 747 1,220 
DEC 23 51 15,600 1990 -1 1998 782 1,410 
DEC 31 52 6,710 1973 163 1980 1,290 1,730 
AVERAGE FLOW: 1971 - 1998 = 975 CFS RIVER SYSTEM OPERATIONS 
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RESERVOIR RELEASE IMPROVEMENTS

The aeration equipment at Tims Ford Dam is part of the implementation
of TVA's Lake Improvement Plan (LIP) approved by the Board of Directors
in 1991. One of the goals of the Lake Improvement Plan is to improve
the dissolved oxygen (DO) levels and minimum flows of the release of 16
dams. Minimum flow releases of 85 cfs at Tims Ford were obtained by the
installation of a small hydroturbine unit which is operated whenever
the main unit is off. At Tims Ford testing showed the target minimum DO
content of the release (6 mg/L) to be best achieved by the
installation of air and oxygen injection equipment. Blower and
compressor systems inject air at the large and small hydroturbines
respectively. An oxygen injection system supplies oxygen to the
penstock for the large unit and to the sluice line for the small unit.

Oxygen Injection System - The oxygen injection system for Tims Ford
Hydro Plant is designed to supply pure oxygen to the penstock to
increase the DO content of the tailwater by 3 mg/L. The diffusers are
supplied with oxygen from a liquid oxygen storage facility located near
the powerhouse. The storage facility equipment consists of a horizontal
6000 gallon liquid oxygen storage tank, two ambient air vaporizers, a
solenoid-operated emergency shut-off valve, a temperature switch for
low temperature shut-off, a pressure gauge and transmitter, a remote-
operated control valve, a flowmeter, and a pressure regulator. The
tubing to the penstock is made of copper. Inside the penstock, copper
tubing supplies stainless steel headers anchored along the wall. These
headers distribute the oxygen to diffuser (garden soaker) hoses.
(Reference TVA Drawing 47W405-05).

The system also includes tubing to feed oxygen is injected into the
sluice line upstream of the unit (at the corner of the powerhouse). A
remote-operated valve and a pressure regulator control the oxygen flow
to the small unit. The oxygen flow meter includes a low flow scale to
meter the flow to the small sluice unit.

Blower System - The blower system consists of two blowers, controls,
piping, and valves designed to inject air into the water flow through
the large unit. The smaller blower is sized at 200 hp, 3000 SCFM, and
the larger blower is sized at 350 hp, 4000 SCFM, and the large blower
discharge piping is arranged such that with the proper valve alignment
either blower can feed the headcover and/or the draft tube.

Air Compressor System - The air compressor system consists of three air
compressors, controls, piping, and valves designed to inject air into
the flow through the small unit. Compressors designated No.1 and No.2
are rated at 25 hp. The compressor designated No.3 is rated at 40 hp.
The discharge piping is tied together and valved such that any
combination of compressors may be used to supply the required air flow.
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CONSTRUCTION DATA

QUANTITIES (ESTIMATED)

Dam, spillway, and power facilities:

Excavation:
Earth and unclassified ...................... 1,321,000 cu yd

Earth, borrow ................................. 450,000 cu yd

Rock, features ................................ 638,000 cu yd

Rock, borrow ................................ 1,008,000 cu yd

Impervious rolled fill ............................. 505,000 cu yd

Rock fill ........................................ 1,660,000 cu yd

Filter material .................................... 477,000 cu yd

Concrete ............................................ 85,400 cu yd

Highway and railroad adjustments:

Excavation ....................................... 1,565,000 cu yd
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2

INSTRUCTIONS FOR USE OF TABLES

1. Tables Update

These tables supersede the tables dated March 2004. The tables were
revised to include eight new gate settings for providing minimum
flows. The additional gate settings are specified in eight new gate
arrangements at the beginning of the gate arrangement table with the
result that all previously available gate arrangements have been
renumbered. The discharges in these tables for the previously
available arrangements are unchanged from those provided in the
2004 tables. The computer code SPILLQ generated the tabulated
discharges.

The accuracy of these tables depends on properly set zero indicator
positions for each of the spillway gates. The tabulated discharges are
based on known gate openings for each indicator position. The
known gate openings and, therefore, the tabulated discharges are
accurate only when the zero indicator settings are properly set.

2. Purpose of Tables

These tables provide a means for setting required spillway discharges
and for determining the discharge when a specific arrangement of
gates is in use. The tabulated discharges are based on test results
from a scale model.

The specific gate arrangements in the tables were determined by
considering data obtained from spillway model studies together with
incremental discharge values required for satisfactory spillway
operation.

3. Range of Tables

The tables cover a discharge range from 0 to 121,500 cubic feet per
second. Headwater elevations range from 860 feet to 890 feet.

4. Arrangement of Tables

The tables show spillway discharges in cubic feet per second.
Headwater elevations for each 0. 1 foot of headwater elevation are
shown at the top of each column. The headwater range is shown at
the bottom of each page.

The discharge is tabulated under the headwater elevations for
specific arrangements of gate openings, which are indicated by
number in the left and right columns of each page. The numbered
arrangements are defined in the table of Spillway Gate Arrangements
on page 5. Reference to this table and to the drawing showing the
location of the gates on page 4 will determine the gate opening to
which each gate is to be set for any particular discharge given in the
tables.

5. Discharge Intervals

The tables have been prepared so that the incremental discharge
between the tabulated values for consecutive gate arrangements is
generally less than 5 percent of the tabulated discharge. The
incremental discharge between tabulated values of consecutive
headwater elevations is generally less than I percent. These
increments are exceeded in some cases near the extreme ends of the
tables where operation is relatively infrequent. In general, it is
possible to set any required discharge within 2-1/2 percent and to
know the actual discharge for any given set of conditions within
I percent. These tolerances are considered acceptable and therefore
it will not be necessary to inteM late between values given in these
tables.

When the exact headwater elevation does not appear in the tables,
the discharge for the headwater elevation closest to it is used. For
example, the column headed 892.2 is used for actual headwater
elevations between 892.15 feet and 892.24 feet inclusive. When the
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location of the gates on page 4 will determine the gate opening to 
which each gate is to be set for any particular discharge given in the 
tables. 

5. Discharge Intervals 

The tables have been prepared so that the incremental discharge 
between the tabulated values for consecutive gate arrangements is 
generally less than 5 percent of the tabulated discharge. The 
incremental discharge between tabulated values of consecutive 
headwater elevations is generally less than 1 percent. These 
increments are exceeded in some cases near the extreme ends of the 
tables where operation is relatively infrequent. In general, it is 
possible to set any required discharge within 2-112 percent and to 
know the actual discharge for any given set of conditions within 
I percent. These tolerances are considered acceptable and therefore 
it will not be necessary to interpolate between values given in these 
tables. 

When the exact headwater elevation does not appear in the tables, 
the discharge for the headwater elevation closest to it is used. For 
example, the column headed 892.2 is used for actual headwater 
elevations between 892.15 feet and 892.24 feet inclusive. When the 
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actual headwater elevation is exactly halfway between tabular
values, the larger value is used.

6. Raising and Lowering Gates

The operating mechanism for raising and lowering the spillway gates
is located on the deck of the dam. The gates are raised individually
by operating an electrical switch attached to the operating
mechanism. As the gate is raised or lowered, the gate opening is
indicated on a dial that is visible from the control switch. The gates
may be stopped at any opening, but only the openings shown in the
spillway gate arrangements table on page 5 may be used because
these are the only openings for which discharges are given in the
tables. Care should be taken to set each required position accurately.

7. Special Instruction - Preventing Flow Over Top of Spillway
Gates When Headwater Elevation is Above 895 feet

If the headwater elevation exceeds 895 feet (actually, 894.8 feet to
provide a 0.2-foot margin of safety) the spillway gates must be set to
one of the gate arrangements listed in the tables to prevent flow over
the tops of the gates. The minimum gate openings are those
corresponding to the lowest numbered gate arrangement for which a
discharge value is provided in the tables.

8. Use of Tables

The tables can be used in two ways: (1) to determine the arrangement
of gates needed to pass a required discharge at a given headwater
elevation, and (2) to determine the discharge for a given arrangement
of gates and headwater elevation.

ExaMple I -- What gate arrangement is necessary to pass a discharge
of 8000 cubic feet per second with the headwater at elevation
877.72 feet?

The first step is to find the table in which the headwater elevation
appears. Referring to the contents page, we find that headwater
elevations between 876 feet and 878 feet are found on page 14. The
headwater elevation closest to 877.72 feet is 877.7 feet. In the
column headed 877.7 the discharge nearest to the required 8,000
cubic feet per second is 7,700 cubic feet per second. By tracing the
horizontal line in which 7,700 cubic feet per second appears, to
either side of the page, we find that gate arrangement 10 is the one
for producing the discharge closest to 8,000 cubic feet per second at
headwater elevation 877.72 feet. Referring to page 5 it is found that
the gates should be set with the gate opening indicators reading as
follows: gates I and 2 at indicator reading 2.0 and gate 3 at indicator
reading 3.0.

After all the gates are set, changes in the headwater elevation may
require changes in the gate arrangement to maintain the desired
discharge. For example, if the headwater should fall to 876.22 feet,
the discharge will be found in the column headed 876.2. In this
column the discharge closest to 8,000 cubic feet per second is 8,520
cubic feet per second for gate arrangement 11. To change to gate
arrangement I I from gate arrangement 10, gate 2 would be opened
to indicator reading 3.0.

Exmple 2 -- Suppose the operating records show that the headwater
is at elevation 888.35 feet, and gate arrangement 47 is in use. The
headwater is found on page 20, which is marked "Headwater 888 to
890." The elevation given is exactly halfway between elevation
888.3 feet and 888.4 feet. The larger value, 888.4 feet, should be
used. In the column headed 888.4 opposite gate arrangement 47, the
discharge is found to be 70,520 cubic feet per second.

actual headwater elevation is exactly halfway between tabular 
values, the larger value is used. 

6. Raising and Lowering Gates 

The operating mechanism for raising and lowering the spillway gates 
is located on the deck of the dam. The gates are raised individually 
by operating an electrical switch attached to the operating 
mechanism. As the gate is raised or lowered, the gate opening is 
indicated on a dial that is visible from the control switch. The gates 
may be stopped at any opening, but only the openings shown in the 
spillway gate arrangements table on page 5 may be used because 
these are the only openings for which discharges are given in the 
tables. Care should be taken to set each required position accurately. 

7. Special Instruction - Preventing Flow Over Top of Spillway 
Gates When Headwater Elevation is Above 895 feet 

If the headwater elevation exceeds 895 feet (actually, 894.8 feet to 
provide a 0.2-foot margin of safety) the spillway gates must be set to 
one of the gate arrangements listed in the tables to prevent flow over 
the tops of the gates. The minimum gate openings are those 
corresponding to the lowest numbered gate arrangement for which a 
discharge value is provided in the tables. 

8. Use of Tables 

The tables can be used in two ways: (1) to determine the arrangement 
of gates needed to pass a required discharge at a given headwater 
elevation, and (2) to determine the discharge for a given arrangement 
of gates and headwater elevation. 

Example 1 -- What gate arrangement is necessary to pass a discharge 
of 8000 cubic feet per second with the headwater at elevation 
877.72 feet? 

3 

The ftrst step is to ftnd the table in which the headwater elevation 
appears. Referring to the contents page, we ftnd that headwater 
elevations between 876 feet and 878 feet are found on page 14. The 
headwater elevation closest to 877.72 feet is 877.7 feet. In the 
column headed 877.7 the discharge nearest to the required 8,000 
cubic feet per second is 7,700 cubic feet per second. By tracing the 
horizontal line in which 7,700 cubic feet per second appears, to 
either side of the page, we ftnd that gate arrangement lOis the one 
for producing the discharge closest to 8,000 cubic feet per second at 
headwater elevation 877.72 feet. Referring to page 5 it is found that 
the gates should be set with the gate opening indicators reading as 
follows: gates 1 and 2 at indicator reading 2.0 and gate 3 at indicator 
reading 3.0. 

After all the gates are set, changes in the headwater elevation may 
require changes in the gate arrangement to maintain the desired 
discharge. For example, if the headwater should fall to 876.22 feet, 
the discharge will be found in the column headed 876.2. In this 
column the discharge closest to 8,000 cubic feet per second is 8,520 
cubic feet per second for gate arrangement 11. To change to gate 
arrangement 11 from gate arrangement 10, gate 2 would be opened 
to indicator reading 3.0. 

Example 2 -- Suppose the operating records show that the headwater 
is at elevation 888.35 feet, and gate arrangement 47 is in use. The 
headwater is found on page 20, which is marked "Headwater 888 to 
890." The elevation given is exactly halfway between elevation 
888.3 feet and 888.4 feet. The larger value, 888.4 feet, should be 
used. In the column headed 888.4 opposite gate arrangement 47, the 
discharge is found to be 70,520 cubic feet per second. 
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TIMS FORD DAM

LOCATION OF SPILLWAY GATES

Spillway Gate Numbers

Dam 1 2 3

-•, Top of Gates EL. 895

Crest EL. 853

DOWNSTREAM ELEVATION
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Crest EL. 853 

DOWNSTREAM ELEVATION 
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TIMS FORD DAM

SPILLWAY GATE ARRANGEMENTS

Gate Number
Arrangement

Number
2 3

1 0 0.1 0
2 0 0.2 0
3 0 0.3 0
4 0 0.4 0
5 0 0.5 0

6 0 0.6 0
7 0 0.7 0
8 0 0.8 0
9 0 0.9 0
10 0 0.5 0.5

11 0.5 0.5 0.5
12 0.5 1.0 0.5
13 0.5 1.0 1.0
14 1.0 1.0 1.0
15 1.0 1.0 2.0

16 1.0 2.0 2.0
17 2.0 2.0 2.0
18 2.0 2.0 3.0
19 2.0 3.0 3.0
20 3.0 3.0 3.0

21 3.0 3.0 4.0
22 3.0 4.0 4.0
23 4.0 4.0 4.0
24 4.0 4.0 5.0
25 4.0 5.0 5.0

26 5.0 5.0 5.0
27 5.0 5.0 6.0
28 5.0 6.0 6.0
29 6.0 6.0 6.0
30 6.0 6.0 7.0

31 6.0 7.0 7.0
32 7.0 7.0 7.0
33 7.0 7.0 8.0
34 7.0 8.0 8.0
35 8.0 8.0 8.0

Gate Number
Arrangement

Number
1 2 3

36 8.0 8.0 9.0
37 8.0 9.0 9.0
38 9.0 9.0 9.0
39 9.0 9.0 10.0
40 9.0 10.0 10.0
41 10.0 10.0 10.0
42 10.0 10.0 12.0
43 10.0 12.0 12.0
44 12.0 12.0 12.0
45 12.0 12.0 14.0
46 12.0 14.0 14.0
47 14.0 14.0 14.0
48 14.0 14.0 16.0
49 14.0 16.0 16.0
50 16.0 16.0 16.0
51 16.0 16.0 18.0
52 16.0 18.0 18.0
53 18.0 18.0 18.0
54 18.0 18.0 20.0
55 18.0 20.0 20.0
56 20.0 20.0 20.0
57 20.0 20.0 22.0
58 20.0 22.0 22.0
59 22.0 22.0 22.0
60 22.0 22.0 24.0
61 22.0 24.0 24.0
62 24.0 24.0 24.0
63 24.0 24.0 30.0
64 24.0 30.0 30.0
65 30.0 30.0 30.0

Figures in columns under each gate number refer to gate opening indicator reading
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TIMS FORD DAM 

SPILLWAY GATE ARRANGEMENTS 

Gate Number 
Arrangement 

Gate Number 
Arrangement 

Number Number 
1 2 3 1 2 3 

1 0 0.1 0 36 8.0 8.0 9.0 
2 0 0.2 0 37 8.0 9.0 9.0 
3 0 0.3 0 38 9.0 9.0 9.0 
4 0 0.4 0 39 9.0 9.0 10.0 
5 0 0.5 0 40 9.0 10.0 10.0 

6 0 0.6 0 41 10.0 10.0 10.0 
7 0 0.7 0 42 10.0 10.0 12.0 
8 0 0.8 0 43 10.0 12.0 12.0 
9 0 0.9 0 44 12.0 12.0 12.0 
10 0 0.5 0.5 45 12.0 12.0 14.0 

11 0.5 0.5 0.5 46 12.0 14.0 14.0 
12 0.5 1.0 0.5 47 14.0 14.0 14.0 
13 0.5 1.0 1.0 48 14.0 14.0 16.0 
14 1.0 1.0 1.0 49 14.0 16.0 16.0 
15 1.0 1.0 2.0 50 16.0 16.0 16.0 

16 1.0 2.0 2.0 51 16.0 16.0 18.0 
17 2.0 2.0 2.0 52 16.0 18.0 18.0 
18 2.0 2.0 3.0 53 18.0 18.0 18.0 
19 2.0 3.0 3.0 54 18.0 18.0 20.0 
20 3.0 3.0 3.0 55 18.0 20.0 20.0 

21 3.0 3.0 4.0 56 20.0 20.0 20.0 
22 3.0 4.0 4.0 57 20.0 20.0 22.0 
23 4.0 4.0 4.0 58 20.0 22.0 22.0 
24 4.0 4.0 5.0 59 22.0 22.0 22.0 
25 4.0 5.0 5.0 60 22.0 22.0 24.0 

26 5.0 5.0 5.0 61 22.0 24.0 24.0 
27 5.0 5.0 6.0 62 24.0 24.0 24.0 
28 5.0 6.0 6.0 63 24.0 24.0 30.0 
29 6.0 6.0 6.0 64 24.0 30.0 30.0 
30 6.0 6.0 7.0 65 30.0 30.0 30.0 

31 6.0 7.0 7.0 
32 7.0 7.0 7.0 
33 7.0 7.0 8.0 
34 7.0 8.0 8.0 
35 8.0 8.0 8.0 

Figures in columns under each gate number refer to gate opening indicator reading 



6 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

•o•.• ~HEADWATER ELEVATION ..
860.0 860.1 860.2 860.3 860.4 860.5 860.6 860.7 860.8 860.9 861. 0 861.1 861.2 861.3 861.4 861.5 861.6 861.7 861.8 861.9 862.0 1-

1 50 50 50 50 50 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 60 1
2 100 100 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 120 120 120 120 2
3 160 160 160 160 160 160 160 170 170 170 170 170 170 170 170 170 170 180 180 180 180 3
4 210 220 220 220 220 220 220 220 230 230 230 230 230 230 230 240 240 240 240 240 240 4
5 270 270 270 280 280 280 280 280 290 290 290 290 290 290 300 300 300 300 300 310 310 5

6 330 330 330 330 340 340 340 340 350 350 350 350 360 360 360 360 360 370 370 370 370 6
7 390 390 390 390 400 400 400 410 410 410 410 420 420 420 420 430 430 430 430 440 440 7
8 440 450 450 450 460 460 460 470 470 470 480 480 480 490 490 490 490 500 500 500 510 8
9 500 510 510 510 520 520 530 530 530 540 540 540 550 550 550 560 560 560 570 570 570 9

10 540 540 550 550 560 560 560 570 570 570 580 580 590 590 590 600 600 600 610 610 610 10

11 810 820 820 830 830 840 840 850 860 860 870 870 880 880 890 890 900 900 910 920 920 11
12 1,100 1,110 1,120 1,130 1,130 1,140 1,150 1,160 1,170 1,170 1,180 1,190 1,200 1,200 1,210 1,220 1,230 1,230 1,240 1,250 1,250 12
13 1,390 1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1313 1,390 1,400 1,410 1,420 1,430 1,440 1, 458500 :
14 1,680 1,700 1,710 1,720 1,730 1,750 1,760 1,770 1,780 1,800 1,810 1,820 1,830 1,840 1,850 1,870 1,880 1,890 1,900 1,910 1,920 14
15 2,230 2,250 2,270 2,280 2,300 2,320 2,330 2,350 2,370 2,380 2,400 2,420 2,430 2,450 2,470 2,480 2,500 2, 510 2,530 2,550 2,560 15

16 2,780 2,800 2,820 2,840 2,870 2,890 2,910 2,930 2,950 2,970 2,990 3,020 3,040 3,060 3,080 3, 100 3,120 3,140 3,160 3,180 3,200 16
17 3,320 3, 350 3,380 3, 400 3, 430 3,460 3,480 3, 510 3,540 3,560 3, 590 3, 610 3,640 3, 660 3,690 3, 710 3, 740 3,760 3,790 3,810 3,840 17
18 3,900 3,890 3,880 3,910 3,940 3,970 4,010 4,040 4,070 4,100 4,130 4,160 4,190 4,220 4,250 4,280 4,310 4,340 4,370 4,400 4,430 18
19 4,490 4,430 4,380 4,420 4,450 4,490 4,530 4,570 4,600 4,640 4,670 4,710 4, 740 4,780 4,810 4,850 4,880 4, 920 4,950 4, 980 5,020 19
20 5, 070 4, 960 4,880 4,920 4, 970 5,010 5, 050 5,090 5,140 5,180 5,220 5,260 5, 300 5,340 5, 380 5,420 5,460 5, 490 5, 530 5, 570 5,610 20

21 5,710 5, 690 5,680 5,760 5,840 5, 920 6,000 6,090 6,170 6,250 6,330 6,360 6,350 6,330 6,320 6,300 6,280 6,260 6,230 6,210 6,190 21
22 6,340 6,410 6,480 6,600 6,720 6,840 6,960 7,080 7,200 7,320 7,440 7,460 7,400 7,330 7,250 7,180 7,100 7,020 6,940 6,850 6,760 22
23 6,980 7130 7, 290 7,440 7,600 7, 750 7,910 8, 070 8,230 8,390 8,550 8, 570 8,450 8,320 8,190 8, 060 7,920 7,780 7,840 7, 490 7,340 23
24 6 980 7,130 7,290 7,440 7,600 7, 750 7, 910 8, 070 8, 230 8, 390 8, 550 8, 620 8,590 8,560 8,530 8,500 8,460 8, 430 8,390 8, 350 8,300 24
25 6,980 7,130 7,290 7,440 7,600 7,750 7,910 8,070 8,230 8,390 8,550 8,670 8,740 8,810 8,870 8,940 9,010 9, 070 9,140 9,210 9,270 25

26 6,980 7,130 7,290 7,440 7,600 7 750 7,910 8,070 8,230 8,390 8,550 8,720 8,880 9,050 9,210 9,380 9,550 9,720 9,890 10,060 10, 240 26
27 6, 980 7,130 7,290 7,440 7,600 7, 750 7,910 8, 070 8,230 8,390 8, 550 8, 720 8,880 9, 050 9 210 9, 380 9,550 9,720 9, 890 10,060 10, 240 27
28 6,980 7, 130 7,290 7,440 7,600 7, 750 7,910 8,070 8,230 8,390 8,550 8, 720 8,880 9, 050 9, 210 9, 380 9,550 9,720 9, 890 10,060 10, 240 28
29 6,980 7,130 7,290 7,440 7,600 7, 750 7,910 8,070 8, 230 8,390 8, 550 8,720 8,880 9, 050 9, 210 9, 380 9,550 9,720 9,890 10,060 10, 240 29
30 6,980 7, 130 7,290 7,440 7,600 7,750 7,910 8,070 8,230 8,390 8, 550 8, 720 8,880 9, 050 9, 210 9, 380 9,550 9, 720 9,890 10,060 10, 240 30
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HEADWATER 860 to 862 
MAY 2008

HEADWATER 860 to 862 MAY 2008

6 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 
~~~ ~~ffi <iffi ~ , 860.0 860.1 860.2 860.3 860.4 860.5 860.6 860.7 860.8 860.9 861.0 861.1 861.2 861.3 861.4 861.5 861.6 861.7 861.8 861.9 862.0 ~~' 

1 50 50 50 50 50 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 60 1 
2 100 100 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 120 120 120 120 2 
3 160 160 160 160 160 160 160 170 170 170 170 170 170 170 170 170 170 180 180 180 180 3 
4 210 220 220 220 220 220 220 220 230 230 230 230 230 230 230 240 240 240 240 240 240 4 
5 270 270 270 280 280 280 280 280 290 290 290 290 290 290 300 300 300 300 300 310 310 5 

6 330 330 330 330 340 340 340 340 350 350 350 350 360 360 360 360 360 370 370 370 370 6 
7 390 390 390 390 400 400 400 410 410 410 410 420 420 420 420 430 430 430 430 440 440 7 
8 440 450 450 450 460 460 460 470 470 470 480 480 480 490 490 490 490 500 500 500 510 8 
9 500 510 510 510 520 520 530 530 530 540 540 540 550 550 550 560 560 560 570 570 570 9 

10 540 540 550 550 560 560 560 570 570 570 580 580 590 590 590 600 600 600 610 610 610 10 

11 810 820 820 830 830 840 840 850 860 860 870 870 880 880 890 890 900 900 910 920 920 11 
12 1,100 1,110 1,120 1,130 1,130 1,140 1,150 1,160 1,170 1,170 1,180 1,190 1,200 1,200 1,210 1,220 1,230 1,230 1,240 1,250 1,250 12 
13 1,390 1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490 1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 13 
14 1,680 1,700 1,710 1,720 1,730 1,750 1,760 1,770 1,780 1,800 1,810 1,820 1,830 1,840 1,850 1,870 1,880 1,890 1,900 1,910 1,920 14 
15 2,230 2,250 2,270 2,280 2,300 2,320 2,330 2,350 2,370 2,380 2,400 2,420 2,430 2,450 2,470 2,480 2,500 2,510 2,530 2,550 2,560 15 

16 2,780 2,800 2,820 2,840 2,870 2,890 2,910 2,930 2,950 2,970 2,990 3,020 3,040 3,060 3,080 3,100 3,120 3,140 3,160 3,180 3,200 16 
17 3,320 3,350 3,380 3,400 3,430 3,460 3,480 3,510 3,540 3,560 3,590 3,610 3,640 3,660 3,690 3,710 3,740 3,760 3,790 3,810 3,840 17 
18 3,900 3,890 3,880 3,910 3,940 3,970 4,010 4,040 4,070 4,100 4,130 4,160 4,190 4,220 4,250 4,280 4,310 4,340 4,370 4,400 4,430 18 
19 4,490 4,430 4,380 4,420 4,450 4,490 4,530 4,570 4,600 4,640 4,670 4,710 4,740 4,780 4,810 4,850 4,880 4,920 4,950 4,980 5,020 19 
20 5,070 4,960 4,880 4,920 4,970 5,010 5,050 5,090 5,140 5,180 5,220 5,260 5,300 5,340 5,380 5,420 5,460 5,490 5,530 5,570 5,610 20 

21 5,710 5,690 5,680 5,760 5,840 5,920 6,000 6,090 6,170 6,250 6,330 6,360 6,350 6,330 6,320 6,300 6,280 6,260 6,230 6,210 6,190 21 
22 6,340 6,410 6,480 6,600 6,720 6,840 6,960 7,080 7,200 7,320 7,440 7,460 7,400 7,330 7,250 7,180 7,100 7,020 6,940 6,850 6,760 22 
23 6,980 7,130 7,290 7,440 7,600 7,750 7,910 8,070 8,230 8,390 8,550 8,570 8,450 8,320 8,190 8,060 7,920 7,780 7,640 7,490 7,340 23 
24 6,980 7,130 7,290 7,440 7,600 7,750 7,910 8,070 8,230 8,390 8,550 8,620 8,590 8,560 8,530 8,500 8,460 8,430 8,390 8,350 8,300 24 
25 6,980 7,130 7,290 7,440 7,600 7,750 7,910 8,070 8,230 8,390 8,550 8,670 8,740 8,810 8,870 8,940 9,010 9,070 9,140 9,210 9,270 25 

26 6,980 7,130 7,290 7,440 7,600 7,750 7,910 8,070 8,230 8,390 8,550 8,720 8,880 9,050 9,210 9,380 9,550 9,720 9,890 10,060 10,240 26 
27 6,980 7,130 7,290 7,440 7,600 7,750 7,910 8,070 8,230 8,390 8,550 8,720 8,880 9,050 9,210 9,380 9,550 9,720 9,890 10,060 10,240 27 
28 6,980 7,130 7,290 7,440 7,600 7,750 7,910 8,070 8,230 8,390 8,550 8,720 8,880 9,050 9,210 9,380 9,550 9,720 9,890 10,060 10,240 28 
29 6,980 7,130 7,290 7,440 7,600 7,750 7,910 8,070 8,230 8,390 8,550 8,720 8,880 9,050 9,210 9,380 9,550 9,720 9,890 10,060 10,240 29 
30 6,980 7,130 7,290 7,440 7,600 7,750 7,910 8,070 8,230 8,390 8,550 8,720 8,880 9,050 9,210 9,380 9,550 9,720 9,890 10,060 10,240 30 

HEADWATER 860 to 862 MAY 2008 



TIMS FORD DAM 7

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

_ d_ HEADWATER ELEVATION ___

'P 862.0 862.1 862.2 862.3 862.4 862.5 862.6 862.7 862.8 862.9 863.0 863.1 863.2 863.3 863.4 863.5 863.6 863.7 863.8 863.9 864.0

1 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 65 65 65 65 65 1
2 120 120 120 120 120 120 120 120 120 120 120 120 130 130 130 130 130 130 130 130 130 2
3 180 180 180 180 180 180 180 190 190 190 190 190 190 190 190 190 190 200 200 200 200 3
4 240 240 250 250 250 250 250 250 250 250 260 260 260 260 260 260 260 260 270 270 270 4
5 310 310 310 310 310 320 320 320 320 320 320 330 330 330 330 330 330 330 340 340 340 5

6 370 370 380 380 380 380 380 390 390 390 390 400 400 400 400 400 400 410 410 410 410 6
7 440 440 440 450 450 450 450 460 460 460 460 470 470 470 470 480 480 480 480 480 490 7
8 510 510 510 510 520 520 520 530 530 530 530 540 540 540 550 550 550 550 560 560 560 8
9 570 580 580 580 590 590 590 600 600 600 610 610 610 620 620 620 620 630 630 630 640 9

10 610 620 620 620 630 630 630 640 640 640 650 650 650 660 660 660 670 670 670 680 680 10

11 920 930 930 940 940 950 950 960 960 970 970 980 980 990 990 1,000 1,000 1,000 1,010 1,010 1,020 11
12 1,250 1,260 1,270 1,280 1,280 1,290 1,300 1,300 1,310 1,320 1,320 1,330 1,340 1,350 1,350 1,360 1,370 1,370 1,380 1,380 1,390 12
13 1,590 1,600 1,610 1,620 1,630 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,700 1,710 1,720 1,730 1,740 1,750 1,760 1, 760 13
14 1,920 1,930 1,950 1,960 1,970 1,980 1,990 2, 000 2,010 2,020 2,030 2, 040 2,050 2,060 2 070 2,080 2,100 2,110 2,120 2,130 2,140 14
15 2, 560 2, 580 2, 590 2,610 2,620 2,640 2,650 2, 670 2,680 2,700 2,710 2, 730 2,740 2,750 2,770 2,780 2,800 2, 810 2, 830 2,840 2,850 15

16 3,200 3,220 3,240 3,260 3,280 3,300 3,310 3,330 3,350 3,370 3,390 3,410 3,430 3,450 3,460 3,480 3,500 3,520 3,540 3,550 3,570 16
17 3,840 3,860 3,880 3,910 3,930 3,950 3,980 4,000 4,020 4,050 4,070 4,090 4,110 4,140 4,160 4,180 4,200 4,220 4,250 4,270 4,290 17
18 4, 430 4,460 4,480 4 510 4,540 4,570 4, 600 4, 620 4, 650 4,680 4,700 4,730 4,760 4,780 4, 810 4,840 4,860 4,890 4,910 4,940 4 970 18
19 5,020 5,050 5,080 5,120 5,150 5,180 5,210 5,250 5,280 5,310 5,340 5,370 5,400 5,430 5,460 5,490 5,520 5,550 5,580 5,610 5,640 19
20 5,610 5,650 5,680 5,720 5,760 5,800 5,830 5,870 5,900 5,940 5,980 6,010 6, 050 6,080 6,120 6,150 6, 190 6,220 6,250 6,290 6,320 20

21 6,190 6,200 6,240 6,280 6,320 6,360 6,410 6,450 6, 490 6,530 6,570 6,610 6,650 6,690 6, 730 6, 770 6,810 6,840 6,880 6,920 6,960 21
22 6, 760 6,740 6, 790 6,840 6,890 6, 930 6, 980 7, 020 7, 070 7,120 7,160 7,210 7,250 7,290 7, 340 7,380 7,420 7,470 7,510 7,550 7,600 22
23 7,340 7,290 7,350 7,400 7,450 7,500 7, 550 7,600 7,650 7,700 7,750 7,800 7, 850 7,900 7, 950 8,000 8,040 8,090 8, 140 8,190 8,230 23
24 8,300 8,330 8,430 8,520 8,610 8, 710 8,800 8,890 8,970 8,950 8,930 8,910 8, 890 8,870 8 840 8,810 8,790 8,760 8,740 8,790 8,840 24
25 9,270 9,370 9, 510 9,640 9,780 9, 910 10,050 10,180 10,290 10,200 10,110 10,020 9,930 9,830 9, 730 9,630 9,530 9,420 9,340 9,400 9,450 25

26 10, 240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,600 11,450 11,290 11,130 10,970 10,800 10,630 10,450 10,270 10, 090 9,940 10,000 10,060 26
27 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,620 11,580 11,540 11,490 11,440 11,390 11,340 11,280 11,230 11,170 11,130 11,240 11,340 27
28 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,640 11,710 11,780 11,850 11,920 11,980 12,050 12,120 12,180 12,250 12,330 12,480 12,620 2829 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 29
30 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 30

31 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13, 520 13,710 13,900 31
32 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 32
33 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 33
34 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 34

35 10,240 10, 410 10,580 10, 760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13, 330 13, 520 13,710 13,900 35

MAY 2008 HEADWATER 862 to 864

TIMS FORD DAM 7 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~~ 
"~~ 862.0 862.1 862.2 862.3 862.4 862.5 862.6 862.7 862.8 862.9 863.0 863.1 863.2 863.3 863.4 863.5 863.6 863.7 863.8 863.9 864.0 "~~ 

1 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 65 65 65 65 65 1 
2 120 120 120 120 120 120 120 120 120 120 120 120 130 130 130 130 130 130 130 130 130 2 
3 180 180 180 180 180 180 180 190 190 190 190 190 190 190 190 190 190 200 200 200 200 3 
4 240 240 250 250 250 250 250 250 250 250 260 260 260 260 260 260 260 260 270 270 270 4 
5 310 310 310 310 310 320 320 320 320 320 320 330 330 330 330 330 330 330 340 340 340 5 

6 370 370 380 380 380 380 380 390 390 390 390 400 400 400 400 400 400 410 410 410 410 6 
7 440 440 440 450 450 450 450 460 460 460 460 470 470 470 470 480 480 480 480 480 490 7 
8 510 510 510 510 520 520 520 530 530 530 530 540 540 540 550 550 550 550 560 560 560 8 
9 570 580 580 580 590 590 590 600 600 600 610 610 610 620 620 620 620 630 630 630 640 9 

10 610 620 620 620 630 630 630 640 640 640 650 650 650 660 660 660 670 670 670 680 680 10 

11 920 930 930 940 940 950 950 960 960 970 970 980 980 990 990 1,000 1,000 1,000 1,010 1,010 1,020 11 
12 1,250 1,260 1,270 1,280 1,280 1,290 1,300 1,300 1,310 1,320 1,320 1,330 1,340 1,350 1,350 1,360 1,370 1,370 1,380 1,380 1,390 12 
13 1,590 1,600 1,610 1,620 1,630 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,700 1,710 1,720 1,730 1,740 1,750 1,760 1,760 13 
14 1,920 1,930 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030 2,040 2,050 2,060 2,070 2,080 2,100 2,110 2,120 2,130 2,140 14 
15 2,560 2,580 2,590 2,610 2,620 2,640 2,650 2,670 2,680 2,700 2,710 2,730 2, 740 2,750 2,770 2, 780 2,800 2,810 2,830 2,840 2,850 15 

16 3,200 3,220 3,240 3,260 3,280 3,300 3,310 3,330 3,350 3,370 3,390 3,410 3,430 3,450 3,460 3,480 3,500 3,520 3,540 3,550 3,570 16 
17 3,840 3,860 3,880 3,910 3,930 3,950 3,980 4,000 4,020 4,050 4,070 4,090 4,110 4,140 4,160 4,180 4,200 4,220 4,250 4,270 4,290 17 
18 4,430 4,460 4,480 4,510 4,540 4,570 4,600 4,620 4,650 4,680 4,700 4,730 4,760 4,780 4,810 4,840 4,860 4,890 4,910 4,940 4,970 18 
19 5,020 5,050 5,080 5,120 5,150 5,180 5,210 5,250 5,280 5,310 5,340 5,370 5,400 5,430 5,460 5,490 5,520 5,550 5,580 5,610 5,640 19 
20 5,610 5,650 5,680 5,720 5,760 5,800 5,830 5,870 5,900 5,940 5,980 6,010 6,050 6,080 6,120 6,150 6,190 6,220 6,250 6,290 6,320 20 

21 6,190 6,200 6,240 6,280 6,320 6,360 6,410 6,450 6,490 6,530 6,570 6,610 6,650 6,690 6,730 6,770 6,810 6,840 6,880 6,920 6,960 21 
22 6,760 6,740 6,790 6,840 6,890 6,930 6,980 .7,020 7,070 7,120 7,160 7,210 7,250 7,290 7,340 7,380 7,420 7,470 7,510 7,550 7,600 22 
23 7,340 7,290 7,350 7,400 7,450 7,500 7,550 7,600 7,650 7,700 7,750 7,800 7,850 7,900 7,950 8,000 8,040 8,090 8,140 8,190 8,230 23 
24 8,300 8,330 8,430 8,520 8,610 8,710 8,800 8,890 8,970 8,950 8,930 8,910 8,890 8,870 8,840 8,810 8,790 8,760 8,740 8,790 8,840 24 
25 9,270 9,370 9,510 9,640 9,780 9,910 10,050 10,180 10,290 10,200 10,110 10,020 9,930 9,830 9,730 9,630 9,530 9,420 9,340 9,400 9,450 25 

26 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,600 11,450 11,290 11,130 10,970 10,800 10,630 10,450 10,270 10,090 9,940 10,000 10,060 26 
27 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,620 11,580 11,540 11,490 11,440 11,390 11,340 11,280 11,230 11,170 11,130 11,240 11,340 27 
28 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,640 11,710 11,780 11,850 11,920 11,980 12,050 12,120 12,180 12,250 12,330 12,480 12,620 28 
29 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 29 
30 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 30 

31 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 31 
32 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 32 
33 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 33 
34 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 34 
35 10,240 10,410 10,580 10,760 10,940 11,120 11,300 11,480 11,660 11,840 12,020 12,210 12,390 12,580 12,760 12,950 13,140 13,330 13,520 13,710 13,900 35 

MAY 2008 HEADWATER 862 to 864 



8 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

_ _HEADWATER ELEVATION
12 864.0 864.1 864.2 864.3 864.4 864.5 864.6 864.7 864.8 864.9 865.0 865.1 865.2 865.3 865.4 865.5 865.6 865.7 865.8 865.9 866.0

1 65 65 65 65 65 65 65 65 65 65 65 65 65 65 70 70 70 70 70 70 70 1
2 130 130 130 130 130 130 130 130 130 140 140 140 140 140 140 140 140 140 140 140 140 2
3 200 200 200 200 200 200 200 200 210 210 210 210 210 210 210 210 210 210 210 210 220 3
4 270 270 270 270 270 270 280 280 280 280 280 280 280 280 280 290 290 290 290 290 290 4
5 340 340 340 340 350 350 350 350 350 350 350 360 360 360 360 360 360 370 370 370 370 5

6 410 410 420 420 420 420 420 430 430 430 430 430 430 440 440 440 440 440 450 450 450 6
7 490 490 490 490 500 500 500 500 500 510 510 510 510 520 520 520 520 520 530 530 530 7
8 560 560 570 570 570 570 580 580 580 580 590 590 590 590 600 600 600 600 610 610 610 8
9 640 640 640 650 650 650 650 660 660 660 670 670 670 670 680 680 680 690 690 690 690 9

10 680 680 690 690 690 690 700 700 700 710 710 710 720 720 720 720 730 730 730 740 740 10

11 1,020 1,020 1,030 1,030 1,040 1,040 1,050 1,050 1,060 1,060 1,060 1,070 1,070 1,080 1,080 1,090 1,090 1,100 1,100 1,100 1, 110 11
12 1,390 1,400 1,400 1,410 1,420 1,420 1,430 1,440 1,440 1,450 1,450 1,460 1 470 1,470 1,480 1,490 1,490 1,500 1,500 1,510 1,520 1213 1,760 1,770 1,780 1,790 1,800 1,800 1810 1,820 1,1'830 1,840 1,1'840 1,1'850 1860 1,1'870 1,1'880 1,1'880 1,890 1,1'900 1,31910 1,1'910 1,1'92033 143

14 2,140 2, 150 2,160 2,170 2,180 2, 190 2,200 2,210 2,220 2,220 2,230 2,240 2,250 2,260 2270 2,280 2,290 2,300 2,310 2,320 20 14

15 2,850 2, 870 2, 880 2,890 2,910 2, 920 2,940 2,950 2, 960 2,980 2,990 3, 000 3,020 3,030 3, 040 3,050 3,070 3,080 3,090 3,110 3, 120 15

16 3,570 3,590 3,610 3, 620 3,640 3,660 3, 680 3,690 3,710 3,730 3,740 3,760 3,780 3,790 3,810 3,830 3,840 3,860 3,880 3,890 3,910 16
290 4, 310 4,330 4, 350 4,370 4,390 4, 420 4,440 4,460 4, 480 4, 500 4,520 4,540 4,560 4,580 4,600 4,620 4,640 4,660 4, 680 4, 700 17

18 4,970 4,990 5,020 5,040 5,070 5,090 5,120 5,140 5,170 5,190 5,210 5,240 5,260 5,290 5,310 5,330 5,360 5,380 5,410 5,430 5,450 18
19 5, 640 5,670 5,700 5,730 5,760 5,790 5, 820 5,850 5, 880 5, 900 5,930 5,960 5, 990 6, 020 6,040 6,070 6, 100 6, 130 6, 150 6,180 6,210 19
20 6, 320 6, 350 6, 390 6,420 6, 450 6,490 6, 520 6, 550 6, 580 6, 620 6,650 6,680 6, 710 6, 740 6, 780 6, 810 6, 640 6, 870 6, 900 6, 930 6, 960 20

21 6,960 7,000 7,030 7,070 7,110 7,150 7,180 7,220 7,260 7,290 7,330 7,360 7, 400 7,440 7,470 7,510 7,540 7,580 7,610 7,650 7,680 21
22 7, 600 7,640 7,680 7,720 7,760 7,800 7,850 7,890 7,930 7, 970 8, 010 8,050 8, 090 8, 130 8, 170 8, 210 8,250 8,280 8, 320 8,360 8,400 22
23 8, 230 8, 280 8, 330 8, 370 8,420 8,460 8, 510 8, 550 8,600 8, 640 8, 690 8, 730 8, 780 8, 820 8, 860 8, 910 8, 950 8, 990 9, 030 9, 080 9, 120 23
24 8,840 8, 890 8, 950 9, 000 9,050 9, 100 9, 150 9,200 9,250 9, 300 9,340 9,390 9,440 9,490 9540 9, 580 9,630 9,680 9, 730 9,770 9,820 24
25 9,450 9,510 9,570 9, 620 9,680 9,730 9, 790 9,640 9,890 9, 950 10,000 10, 050 10,110 10, 160 10 210 10, 260 10,310 10, 370 10, 420 10,470 10, 520 25

26 10, 060 10,120 10,190 10,250 10,310 10,360 10,420 10,480 10,540 10,600 10,660 10, 710 10, 770 10,830 10,890 10, 940 11,000 11,050 11,110 11,160 11,220 26
27 11,340 11,450 11,550 11,660 11,750 11,730 11,720 11,700 11,680 11,660 11,640 11,610 11,590 11,560 11,550 11,610 11,670 11,730 11,790 11,850 11,910 27
28 12,620 12,770 12,920 13,070 13,190 13,100 13,010 12,920 12,820 12,720 12,620 12,510 12,410 12,300 12,210 12,270 12,340 12,410 12,470 12,540 12,600 28
29 13,900 14,100 14,290 14,490 14,640 14,470 14,310 14,140 13,960 13,780 13,600 13,410 13,220 13,030 12,870 12,940 13,010 13,080 13,150 13,220 13,290 29
30 13, 900 14, 100 14, 290 14, 490 14,650 14,610 14, 560 14,520 14,470 14, 410 14,360 14,300 14,250 14,:190 14, 150 14, 260 14,380 14,500 14,610 14,630 14,620 30

31 13,900 14,100 14,290 14,490 14,670 14,750 14,820 14,900 14,970 15,050 15,120 15,200 15, 270 15,340 15,420 15,580 15,750 15,910 16,070 16,030 15,950 31
32 13,900 14,100 14,290 14,490 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,440 17,290 32
33 13,900 14,100 14,290 14,490, 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,540 17,510 33
34 13,900 14,100 14,290 14,490 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,640 17,730 34
35 13,900 14,100 14,290 14,490 -14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,740 17,950 35

36 13, 900 14, 100 14,290 14,490 14,690 14,880 15, 080 15,280 15,480 15, 680 15, 880 16, 090 16, 290 16, 490 16,700 16,9110 17 17, 320 17,530 17,740 17,950 36
37 13, 900 14, 100 14, 290 14,490 14,690 14,880 15, 080 15,280 15,480 15, 680 15, 880 16, 090 16, 290 16, 490 6, 700 16, 910 17,110 17, 320 17, 530 17,740 17,950 37
38 13, 900 14,100 14, 290 14,490 14, 690 14, 880 15, 080 15, 280 15, 480 15, 680 15, 880 16,090 16, 290 16,490 16, 700 16, 910 17,110 17, 320 17, 530 17, 740 17,950 38
39 13,900 14,100 14,290 14,490 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,740 17,950 39
40 13, 900 14, 100 14,290 14,490 14, 690 14, 880 15, 080 15,280 15,480 15, 680 15,880 16,090 16, 290 16, 490 16,700 16,910 17,110 17, 320 17, 530 17,740 17,950 40

________ _________ _________ ________ .1 L ________ ± _________ ±. ________ I _________ I ± ________ J _________ ± I ________ ± _________ L _________ 1.......

HEADWATER 864 to 866 
MAY 2008

HEADWATER 864 to 866 MAY 2008

8 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~ffi ~~ffi 
~~~ 864.0 864.1 864.2 864.3 864.4 864.5 864.6 864.7 864.8 864.9 865.0 865.1 865.2 865.3 865.4 865.5 865.6 865.7 865.8 865.9 866.0 ~~~ 

1 65 65 65 65 65 65 65 65 65 65 65 65 65 65 70 70 70 70 70 70 70 1 
2 130 130 130 130 130 130 130 130 130 140 140 140 140 140 140 140 140 140 140 140 140 2 
3 200 200 200 200 200 200 200 200 210 210 210 210 210 210 210 210 210 210 210 210 220 3 
4 270 270 270 270 270 270 280 280 280 280 280 280 280 280 280 290 290 290 290 290 290 4 
5 340 340 340 340 350 350 350 350 350 350 350 360 360 360 360 360 360 370 370 370 370 5 

6 410 410 420 420 420 420 420 430 430 430 430 430 430 440 440 440 440 440 450 450 450 6 
7 490 490 490 490 500 500 500 500 500 510 510 510 510 520 520 520 520 520 530 530 530 7 
8 560 560 570 570 570 570 580 580 580 580 590 590 590 590 600 600 600 600 610 610 610 8 
9 640 640 640 650 650 650 650 660 660 660 670 670 670 670 680 680 680 690 690 690 690 9 

10 680 680 690 690 690 690 700 700 700 710 710 710 720 720 720 720 730 730 730 740 740 10 

11 1,020 1,020 1,030 1,030 1,040 1,040 1,050 1,050 1,060 1,060 1,060 1,070 1,070 1,080 1,080 1,090 1,090 1,100 1,100 1,100 1,110 11 
12 1,390 . 1,400 1,400 1,410 1,420 1,420 1,430 1,440 1,440 1,450 1,450 1,460 1,470 1,470 1,480 1,490 1,490 1,500 1,500 1,510 1,520 12 
13 1,760 1,770 1,780 1,790 1,800 1,800 1,810 1,820 1,830 1,840 1,840 1,850 1,860 1,870 1,880 1,880 1,890 1,900 1,910 1,910 1,920 13 
14 2,140 2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,220 2,230 2,240 2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 14 
15 2,850 2,870 2,880 2,890 2,910 2,920 2,940 2,950 2,960 2,980 2,990 3,000 3,020 3,030 3,040 3,050 3,070 3,080 3,090 3,110 3,120 15 

16 3,570 3,590 3,610 3,620 3,640 3,660 3,680 3,690 3,710 3,730 3,740 3,760 3,780 3,790 3,810 3,830 3,840 3,860 3,880 3,890 3,910 16 
17 4,290 4,310 4,330 4,350 4,370 4,390 4,420 4,440 4,460 4,480 4,500 4,520 4,540 4,560 4,580 4,600 4,620 4,640 4,660 4,680 4,700 17 
18 4,970 4,990 5,020 5,040 5,070 5,090 5,120 5,140 5,170 5,190 5,210 5,240 5,260 5,290 5,310 5,330 5,360 5,380 5,410 5,430 5,450 18 
19 5,640 5,670 5,700 5,730 5,760 5,790 5,820 5,850 5,880 5,900 5,930 5,960 5,990 6,020 6,040 6,070 6,100 6,130 6,150 6,180 6,210 19 
20 6,320 6,350 6,390 6,420 6,450 6,490 6,520 6,550 6,580 6,620 6,650 6,680 6,710 6,740 6,780 6,810 6,840 6,870 6,900 6,930 6,960 20 

21 6,960 7,000 7,030 7,070 7,110 7,150 7,180 7,220 7,260 7,290 7,330 7,360 7,400 7,440 7,470 7,510 7,540 7,580 7,610 7,650 7,680 21 
22 7,600 7,640 7,680 7,720 7,760 7,800 7,850 7,890 7,930 7,970 8,010 8,050 8,090 8,130 8,170 8,210 8,250 8,280 8,320 8,360 8,400 22 
23 8,230 8,280 8,330 8,370 8,420 8,460 8,510 8,550 8,600 8,640 8,690 8,730 8,780 8,820 8,860 8,910 8,950 8,990 9,030 9,080 9,120 23 
24 8,840 8,890 8,950 9,000 9,050 9,100 9,150 9,200 9,250 9,300 9,340 9,390 9,440 9,490 9,540 9,580 9,630 9,680 9,730 9,770 9,820 24 
25 9,450 9,510 9,570 9,620 9,680 9,730 9,790 9,840 9,890 9,950 10,000 10,050 10,110 10,160 10,210 10,260 10,310 10,370 10,420 10,470 10,520 25 

26 10,060 10,120 10,190 10,250 10,310 10,360 10,420 10,480 10,540 10,600 10,660 10,710 10,770 10,830 10,890 10,940 11,000 11,050 11,110 11,160 11,220 26 
27 11,340 11,450 11,550 11,660 11,750 11,730 11,720 11,700 11,680 11,660 11,640 11,610 11,590 11,560 11,550 11,610 11,670 11,730 11,790 11,850 11,910 27 
28 12,620 12,770 12,920 13,070 13,190 13,100 13,010 12,920 12,820 12,720 12,620 12,510 12,410 12,300 12,210 12,270 12,340 12,410 12,470 12,540 12,600 28 
29 13,900 14,100 14,290 14,490 14,640 14,470 14,310 14,140 13,960 13,780 13,600 13,410 13,220 13,030 12,870 12,940 13,010 13,080 13,150 13,220 13,290 29 
30 13,900 14,100 14,290 14,490 14,650 14,610 14,560 14,520 14,470 14,410 14,360 14,300 14,250 14,190 14,150 14,260 14,380 14,500 14,610 14,630 14,620 30 

31 13,900 14,100 14,290 14,490 14,670 14,750 14,820 14,900 14,970 15,050 15,120 15,200 15,270 15,340 15,420 15,580 15,750 15,910 16,070 16,030 15,950 31 
32 13,900 14,100 14,290 14,490 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,440 17,290 32 
33 13,900 14,100 14,290 14,490. 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,540 17,510 33 
34 13,900 14,100 14,290 14,490 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,640 17,730 34 
35 13,900 14,100 14,290 14,490 .14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,740 17,950 35 

36 13,900 14,100 14,290 14,490 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,740 17,950 36 
37 13,900 14,100 14,290 14,490 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,740 17,950 37 
38 13,900 14,100 14,290 14,490 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,740 17,950 38 
39 13,900 14,100 14,290 14,490 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,740 17,950 39 
40 13,900 14,100 14,290 14,490 14,690 14,880 15,080 15,280 15,480 15,680 15,880 16,090 16,290 16,490 16,700 16,910 17,110 17,320 17,530 17,740 17,950 40 

HEADWATER 864 to 866 MAY 2008 



TIMS FORD DAM 9

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

r__ __ __IHEADWATER ELEVATION __[&
866.0 1 866.1 866.2 866.3 866.4 866.5 866.6 866.7 866.8 866.9 867.0 867.1 867.2 1867.31 867.4 1 867.5 867.6 867.7 867.8 867.9 868.0

1 70 70 70 70 70 70 70 70 70 70 70 70 70 75 75 75 75 75 75 75 75 1
2 140 140 140 140 140 140 140 140 150 150 150 150 150 150 150 150 150 150 150 150 150 2
3 220 220 220 220 220 220 220 220 220 220 220 220 220 230 230 230 230 230 230 230 230 3
4 290 290 290 300 300 300 300 300 300 300 300 300 310 310 310 310 310 310 310 310 310 4
5 370 370 370 370 380 380 380 380 380 380 380 390 390 390 390 390 390 390 390 400 400 5

6 450 450 450 450 460 460 460 460 460 460 470 470 470 470 470 470 480 480 480 480 480 6
7 530 530 530 540 540 540 540 540 550 550 550 550 550 560 560 560 560 560 570 570 570 7
8 610 610 620 620 620 620 630 630 630 630 640 640 640 640 640 650 650 650 650 660 660 8
9 690 700 700 700 700 710 710 710 720 720 720 720 730 730 730 730 740 740 740 740 750 9

10 740 740 740 750 750 750 760 760 760 760 770 770 770 780 780 780 780 790 790 790 790 10

11 1,110 1,110 1, 120 1,120 1,130 1,130 1,130 1,140 1,140 1,150 1,150 1,160 1,160 1,160 1,170 1,170 1,180 1,180 1,180 1,190 1,190 11
12 1,520 1,520 1, 530 1,530 1,540 1,540 1,550 1,560 1,560 1,570 1,570 1 580 1,590 1,590 1,600 1,600 1,610 1,610 1,620 1,620 1,630 12
13 1,920 1,930 1,940 1,940 1,950 1,960 1,970 1,970 1,980 1, 990 2, 000 2, 000 2, 010 2,020 2, 030 2,030 2,040 2,050 2,050 2,060 2,070 13
14 2,330 2,340 2, 350 2, 360 2,370 2,370 2, 380 2,390 2, 400 2,410 2, 420 2,430 2,440 2,450 2,460 2,460 2,470 2,480 2,490 2, 500 2, 510 14
15 3,120 3,130 3,140 3,160 3,170 3,180 3,190 3,210 3,220 3,230 3,240 3,260 3,270 3,280 3,290 3,300 3,320 3,330 3,340 3,350 3,360 15

16 3,910 3,920 3,940 3,960 3, 970 3,990 4,000 4, 020 4, 040 4, 050 4,070 4,080 4, 100 4,110 4,130 4, 140 4, 160 4,170 4, 190 4,200 4,220 16
17 4, 700 4, 720 4,740 4,760 4,780 4,800 4,810 4,830 4,850 4,870 4,890 4 910 4,930 4,950 4,960 4,980 5,000 5,020 5,040 5,060 5,070 17
18 5,450 5,480 5,500 5,520 5,540 5,570 5,590 5,610 5,640 5,660 5,680 5,700 5,720 5,750 5,770 5,790 5,810 5,830 5,860 5,880 5,900 18
19 6,210 6,230 6,260 6,290 6,310 6,340 6,370 6,390 6,420 6,440 6,470 6,500 6,520 6,550 6, 570 6,600 6,620 6,650 6,670 6,700 6,720 19
20 6,960 6,990 7,020 7,050 7, 080 7,110 7,140 7,170 7,200 7,230 7,260 7,290 7,320 7,350 7,380 7,400 7,430 7,460 7,490 7,520 7,550 20

21 7,680 7,710 7,750 7,780 7,820 7,850 7,880 7,920 7,950 7,980 8,020 8,050 8,080 8,110 8,150 8, 180 8,210 8,240 8,280 8,310 8,340 21
22 8,400 8,440 8,480 8,510 8,550 8,590 8,630 8,660 8,700 8, 740 8,770 8,810 8,850 8,880 8, 920 8,950 8,990 9, 030 9,060 9,100 9,130 22
23 9,120 9,160 9,200 9,240 9,290 9,330 9,370 9,410 9,450 9,490 9,530 9,570 9,610 9,650 9,690 9,730 9,770 9,810 9,850 9,890 9,930 23
24 9,820 9,870 9,910 9,960 10,000 10,050 10,090 10,140 10,180 10,230 10,270 10 320 10,360 10,400 10,450 10,490 10,530 10,580 10,620 10,660 10,710 24
25 10,520 10,570 10,620 10,670 10,720 10,770 10,820 10,870 10,920 10,960 11,010 11,060 11,110 11,160 11,200 11,250 11,300 11,350 11,390 11,440 11,490 25

26 11,220 11,270 11,330 11,380 11,440 11,490 11,540 11,600 11,650 11,700 11,750 11 810 11,860 11,910 11,960 12, 010 12,060 12,120 12,170 12,220 12,270 26
27 11,910 11,970 12,030 12,090 12,150 12,200 12, 260 12,320 12,380 12,430 12,490 12, 550 12, 600 12,660 12,720 12,770 12,830 12, 880 12 940 12,990 13,050 27
28 12,600 12,660 12,730 12,790 12,850 12,920 12,980 13,040 13,100 13,160 13,230 13,290 13,350 13,410 13,470 13,530 13,590 13,650 13,710 13,770 13,820 28
29 13, 290 13,360 13,430 13,490 13, 560 13, 630 13, 700 13, 760 13,830 13,900 13, 960 14,030 14,090 14,160 14,220 14,290 14,350 14, 410 14,480 14,540 14,600 29
30 14,620 14,620 14,610 14,600 14,590 14,580 14,570 14,550 14,540 14,590 14,660 14,730 14,800 14,870 14,940 15,010 15,080 15,150 15,220 15,280 15,350 30

31 15,950 15,870 15,790 15,700 15, 620 15, 530 15,430 15,340 15,240 15,290 15,370 15,440 15,520 15,590 15,670 15,740 15,810 15,880 15,960 16,030 16, 100 31
32 17,290 17, 130 16,970 16,810 16 640 16, 470 16, 300 16, 130 15,950 15,990 16,070 16,150 16,230 16,310 16,390 16,460 16, 540 16,620 16,700 16,770 16, 850 32
33 17, 510 17, 470 17,440 17, 400 17,360 17,320 17,280 17, 240 17,190 17,290 17,420 17,540 17,650 17,650 17, 640 17,630 17, 620 17, 610 17 600 17,590 17,580 33
34 17,730 17,820 17,910 18,000 18,080 18,170 18, 260 18,350 18,430 18, 590 18,760 18,940 19, 070 18,980 18, 890 18, 800 18,710 18, 610 18,510 18,410 18,300 34
35 17,950 18,160 18,380 18, 590 18,810 19,020 19, 240 19,450 19,670 19, 890 20, 110 20,330 20, 490 20,320 20, 150 19, 970 19,790 19,600 19,420 19,220 19,030 35

36 17, 950 18, 160 18, 380 18, 590 18, 810 19, 020 19, 240 19,450 19, 670 19, 890 20, 110 20,330 20, 510 20,470 20, 430 20,390 20,340 20, 290 20, 240 20,190 20,140 36
37 17,950 18,160 18, 380 18, 590 18,810 19,020 19,240 19,450 19,670 19, 890 20, 110 20,330 20, 530 20,620 20,710 20,800 20,890 20, 980 21 070 21,160 21,240 37
38 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 38
39 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20 330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 39
40 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 40

41 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 41
42 17,950 18, 160 18,380 18, 590 18,810 19,020 19, 240 19, 450 19, 670 19,890 20, 110 20,330 20,550 20, 770 21,000 21,220 21,450 21,670 21 900 22, 120 22,350 42
43 17, 950 18, 160 18,380 18, 590 18,810 19,020 19, 240 19, 450 19, 670 19,890 20,110 20 330 20, 550 20, 770 21,000 21,220 21,450 21,670 21,900 22, 120 22, 350 43
4 17,950 18,160 18,380 18,590 18810 19,020 19,240 19, 450 19,670 19,890 20, 110 20,330 20,550 20, 770 21,000 21,220 21,450 21,670 21 900 22, 120 22, 350 44
45 17,950 18, 160 18, 380 18, 590 18,810 19,020 19,240 19,450 19, 670 19,890 20,110 20,330 20,550 20, 770 21,000 21,220 21,450 21,670 21,900 22, 120 22,350 45

MAY 2008 
HEADWATER 866 to 868

MAY 2008 HEADWATER 866 to 868

TI MS FORD DAM 9 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 
i""r ~~~ <iffi " " 866.0 866.1 866.2 866.3 866.4 866.5 866.6 866.7 866.8 866.9 867.0 867.1 867.2 867.3 867.4 867.5 867.6 867.7 867.8 867.9 868.0 "~" 

1 70 70 70 70 70 70 70 70 70 70 70 70 70 75 75 75 75 75 75 75 75 1 
2 140 140 140 140 140 140 140 140 150 150 150 150 150 150 150 150 150 150 150 150 150 2 
3 220 220 220 220 220 220 220 220 220 220 220 220 220 230 230 230 230 230 230 230 230 3 
4 290 290 290 300 300 300 300 300 300 300 300 300 310 310 310 310 310 310 310 310 310 4 
5 370 370 370 370 380 380 380 380 380 380 380 390 390 390 390 390 390 390 390 400 400 5 

6 450 450 450 450 460 460 460 460 460 460 470 470 470 470 470 470 480 480 480 480 480 6 
7 530 530 530 540 540 540 540 540 550 550 550 550 550 560 560 560 560 560 570 570 570 7 
8 610 610 620 620 620 620 630 630 630 630 640 640 640 640 640 650 650 650 650 660 660 8 
9 690 700 700 700 700 710 710 710 720 720 720 720 730 730 730 730 740 740 740 740 750 9 

10 740 740 740 750 750 750 760 760 760 760 770 770 770 780 780 780 780 790 790 790 790 10 

11 1,110 1,110 1,120 1,120 1,130 1,130 1,130 1,140 1,140 1,150 1,150 1,160 1,160 1,160 1,170 1,170 1,180 1,180 1,180 1,190 1,190 11 
12 1,520 1,520 1,530 1,530 1,540 1,540 1,550 1,560 1,560 1,570 1,570 1,580 1,590 1,590 1,600 1,600 1,610 1,610 1,620 1,620 1,630 12 
13 1,920 1,930 1,940 1,940 1,950 1,960 1,970 1,970 1,980 1,990 2,000 2,000 2,010 2,020 2,030 2,030 2,040 2,050 2,050 2,060 2,070 13 
14 2,330 2,340 2,350 2,360 2,370 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460 2,460 2,470 2,480 2,490 2,500 2,510 14 
15 3,120 3,130 3,140 3,160 3,170 3,180 3,190 3,210 3,220 3,230 3,240 3,260 3,270 3,280 3,290 3,300 3,320 3,330 3,340 3,350 3,360 15 

16 3,910 3,920 3,940 3,960 3,970 3,990 4,000 4,020 4,040 4,050 4,070 4,080 4,100 4,110 4,130 4,140 4,160 4,170 4,190 4,200 4,220 16 
17 4,700 4,720 4,740 4,760 4,780 4,800 4,810 4,830 4,850 4,870 4,890 4,910 4,930 4,950 4,960 4,980 5,000 5,020 5,040 5,060 5,070 17 
18 5,450 5,480 5,500 5,520 5,540 5,570 5,590 5,610 5,640 5,660 5,680 5, 700 5,720 5,750 5,770 5,790 5,810 5,830 5,860 5,880 5,900 18 
19 6,210 6,230 6,260 6,290 6,310 6,340 6,370 6,390 6,420 6,440 6,470 6,500 6,520 6,550 6,570 6,600 6,620 6,650 6,670 6,700 6,720 19 
20 6,960 6,990 7,020 7,050 7,080 7,110 7,140 7,170 7,200 7,230 7,260 7,290 7,320 7,350 7,380 7,400 7,430 7,460 7,490 7,520 7,550 20 

21 7,680 7,710 7,750 7,780 7,820 7,850 7,880 7,920 7,950 7,980 8,020 8,050 8,080 8,110 8,150 8,180 8,210 8,240 8,280 8,310 8,340 21 
22 8,400 8,440 8,480 8,510 8,550 8,590 8,630 8,660 8,700 8,740 8,770 8,810 8,850 8,880 8,920 8,950 8,990 9,030 9,060 9,100 9,130 22 
23 9,120 9,160 9,200 9,240 9,290 9,330 9,370 9,410 9,450 9,490 9,530 9,570 9,610 9,650 9,690 9,730 9,770 9,810 9,850 9,890 9,930 23 
24 9,820 9,870 9,910 9,960 10,000 10,050 10,090 10,140 10,180 10,230 10,270 10,320 10,360 10,400 10,450 10,490 10,530 10,580 10,620 10,660 10,710 24 
25 10,520 10,570 10,620 10,670 10,720 10,770 10,820 10,870 10,920 10,960 11,010 11,060 11,110 11,160 11,200 11,250 11,300 11,350 11,390 11,440 11,490 25 

26 11,220 11,270 11,330 11,380 11,440 11,490 11,540 11,600 11,650 11,700 11,750 11,810 11,860 11,910 11,960 12,010 12,060 12,120 12,170 12,220 12,270 26 
27 11,910 11,970 12,030 12,090 12,150 12,200 12,260 12,320 12,380 12,430 12,490 12,550 12,600 12,660 12,720 12,770 12,830 12,880 12,940 12,990 13,050 27 
28 12,600 12,660 12,730 12,790 12,850 12,920 12,980 13,040 13,100 13,160 13,230 13,290 13,350 13,410 13,470 13,530 13,590 13,650 13,710 13,770 13,820 28 
29 13,290 13,360 13,430 13,490 13,560 13,630 13,700 13,760 13,830 13,900 13,960 14,030 14,090 14,160 14,220 14,290 14,350 14,410 14,480 14,540 14,600 29 
30 14,620 14,620 14,610 14,600 14,590 14,580 14,570 14,550 14,540 14,590 14,660 14,730 14,800 14,870 14,940 15,010 15,080 15,150 15,220 15,280 15,350 30 

31 15,950 15,870 15,790 15,700 15,620 15,530 15,430 15,340 15,240 15,290 15,370 15,440 15,520 15,590 15,670 15,740 15,810 15,880 15,960 16,030 16,100 31 
32 17,290 17,130 16,970 16,810 16,640 16,470 16,300 16,130 15,950 15,990 16,070 16,150 16,230 16,310 16,390 16,460 16,540 16,620 16,700 16,770 16,850 32 
33 17,510 17,470 17,440 17,400 17,360 17,320 17,280 17,240 17,190 17,290 17,420 17,540 17,650 17,650 17,640 17,630 17,620 17,610 17,600 17,590 17,580 33 
34 17,730 17,820 17,910 18,000 18,080 18,170 18,260 18,350 18,430 18,590 18,760 18,940 19,070 18,980 18,890 18,800 18,710 18,610 18,510 18,410 18,300 34 
35 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,490 20,320 20,150 19,970 19,790 19,600 19,420 19,220 19,030 35 

36 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,510 20,470 20,430 20,390 20,340 20,290 20,240 20,190 20,140 36 
37 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,530 20,620 20,710 20,800 20,890 20,980 21,070 21,160 21,240 37 
38 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 38 
39 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 39 
40 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 40 

41 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 41 
42 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 42 
43 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 43 
44 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 44 
45 17,950 18,160 18,380 18,590 18,810 19,020 19,240 19,450 19,670 19,890 20,110 20,330 20,550 20,770 21,000 21,220 21,450 21,670 21,900 22,120 22,350 45 

MAY 2008 HEADWATER 866 to 868 



10 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

_ _ _ _ _ _ HEADWATER ELEVATION _ _ _ _

• 868.0 868.1 868.2 868.3 868.4 868.5 868.6 868.7 868.8 868.9 [ 869.0 1 869.1 1 869.2 869.3 869.4 869.5 869.6 869.7 869.8 869.9 870.0 1•

1 75 75 75 75 75 75 75 75 75 75 75 75 75 80 80 80 80 80 80 80 80 1
2 150 150 150 150 150 150 150 160 160 160 160 160 160 160 160 160 160 160 160 160 160 2
3 230 230 230 230 230 230 240 240 240 240 240 240 240 240 240 240 240 240 240 250 250 3
4 310 310 320 320 320 320 320 320 320 320 320 320 330 330 330 330 330 330 330 330 330 4
5 400 400 400 400 400 400 410 410 410 410 410 410 410 410 420 420 420 420 420 420 420 5

6 480 480 490 490 490 490 490 490 500 500 500 500 500 500 510 510 510 510 510 510 510 6
7 570 570 570 580 580 580 580 580 590 590 590 590 590 590 600 600 600 600 600 610 610 7
8 660 660 660 660 670 670 670 670 680 680 680 680 680 690 690 690 690 700 700 700 700 8
9 750 750 750 750 760 760 760 760 770 770 770 770 780 780 780 780 790 790 790 790 800 9

10 790 800 800 800 810 810 810 810 820 820 820 820 830 830 830 830 840 840 840 840 850 10

11 1,190 1,200 1,200 1,200 1,210 1,210 1,220 1,220 1,220 1,230 1,230 1,230 1,240 1,240 1,250 1,250 1,250 1,260 1,260 1,270 1,270 11
12 1,630 1, 640 1,640 1,650 1,650 1,660 1,660 1,670 1,670 1,680 1,680 1,690 1,700 1,700 1,710 1,710 1,720 1,720 1,730 1,730 1,740 12
13 2, 070 2,080 2,080 2,090 2, 100 2, 100 2,110 2,120 2, 120 2, 130 2,140 2,150 2, 150 2,160 2,170 2, 170 2, 180 2, 190 2,190 2,200 2,210 13
14 2, 510 2,520 2,520 2, 530 2,5 40 2, 550 2, 560 2,570 2, 580 2, 580 2,590 2,600 2, 610 2,620 2,630 2,630 2640 2, 650 2,660 2,670 2,670 14
15 3, 360 3,370 3,390 3,400 3, 410 3, 420 3, 430 3,440 3,460 3, 470 3,480 3,490 3,500 3,510 3,520 3,540 3,550 3, 560 3,570 3,580 3,590 15

16 4,220 4,230 4,250 4,260 4,280 4,290 4,310 4,320 4,340 4,350 4,370 4,380 4,390 4,410 4,420 4,440 4,450 4,470 4,480 4,490 4,510 16
17 5, 070 5, 090 5,110 5,130 5, 150 5,160 5, 180 5,200 5,220 5,240 5,250 5,270 5,290 5,310 5,320 5,340 5,360 5, 370 5, 390 5,410 5,430 17
18 5, 900 5,920 5,940 5,960 5,980 6,000 6, 030 6,050 6,070 6,090 6,110 6,130 6, 150 6, 170 6,190 6,210 6,230 6,250 6,270 6,290 6,310 18
19 6,720 6,750 6,770 6, 800 6,820 6,850 6,870 6,890 6,920 6,940 6, 970 6,990 7,010 7,040 7,060 7, 080 7,110 7,130 7, 150 7, 180 7,200 19
20 7, 550 7, 570 7, 600 7, 630 7, 660 7, 690 7, 710 7,740 7, 770 7, 800 7, 820 7,850 7, 880 7,900 7, 930 7, 960 7, 980 8, 010 8, 040 8, 060 8, 090 20

21 8, 340 8, 370 8,400 8,430 8,460 8, 500 8, 530 8, 560 8, 590 8, 620 8,650 8,680 8, 710 8,740 8, 770 8, 800 8, 830 8, 860 8, 890 8, 920 8, 950 21
22 9,130 9 170 9,200 9,240 9,270 9,310 9,340 9,380 9,410 9,440 9,480 9,510 9,550 9,580 9,610 9,650 9,680 9,710 9,740 9,780 9,810 22
23 9, 930 9, 960 10,000 10,040 10,080 10,120 10,160 10,190 10, 230 10,270 10,310 10,340 10,380 10, 420 10,450 10,490 10, 530 10,560 10, 600 10, 640 10,670 23
24 10,710 10,750 10,790 10,830 10,870 10,920 10,960 11,000 11,040 11,080 11,120 11,160 11,200 11,240 11,290 11,330 11,370 11,410 11,450 11,490 11,520 24
25 11,490 11,530 11,580 11,620 11,670 11,720 11,760 11,810 11,850 11,900 11,940 11,980 12,030 12,070 12,120 12,160 12,200 12,250 12,290 12,330 12,380 25

26 12, 270 12,320 12,370 12,420 12,470 12, 510 12,560 12, 610 12,660 12,710 12,760 12,810 12,850 12,900 12,950 13,000 13,040 13,090 13,140 13,180 13,230 26
27 13, 050 13,100 13,150 13,210 13,260 13, 310 13, 370 13, 420 13, 470 13,530 13,580 13 630 13,680 13,730 13,780 13,840 13,890 13,940 13,990 14, 040 14, 090 27
28 13,820 13,880 13,940 14,000 14, 060 14,110 14, 170 14,230 14,280 14,340 14,400 14,450 14, 510 14, 570 14,620 14,680 14,730 14,790 14,840 14, 890 14, 950 28
29 14, 600 14,670 14,730 14, 790 14, 850 14, 910 14,970 15,040 15,100 15, 160 15,220 15,280 15, 340 15, 400 15, 460 15, 520 15,570 15,630 15,690 15,750 15,810 29
30 15,350 15,420 15,490 15,550 15,620 15,680 15,750 15,820 15,880 15,950 16,010 16,070 16,140 16,200 16,270 16,330 16,390 16,460 16,520 16,580 16,640 30

31 16,100 16,170 16,240 16,320 16,390 16,460 16,530 16,600 16,670 16,730 16,800 16,870 16,940 17,010 17,080 17,140 17,210 17,280 17,350 17,410 17,480 31
32 16,850 16, 930 17,000 17,080 17,150 17,230 17, 300 17,380 17,450 17, 520 17,600 17,670 17,740 17,820 17, 890 17,960 18,030 18,100 18,170 18, 240 18, 310 32
33 17,580 17,560 17,560 17,640 17,720 17,800 17,880 17,950 18,030 18,110 18,190 18,260 18,340 18,410 18,490 18,570 18,640 18,720 18,790 18,870 18,940 33
34 18, 300 18, 200 18,120 18,200 18,280 18,370 18, 450 18,530 18,610 18, 690 18, 770 18,850 18, 930 19, 010 19, 090 19, 170 19, 250 19, 330 19,410 19,490 19,560 34
35 19,030 18, 830 18,670 18,760 18,850 18,930 19, 020 19,110 19,190 19, 280 19,360 19,450 19, 530 19,610 19, 700 19, 780 19, 860 19,950 20,030 20,110 20, 190 35

36 20, 140 20, 080 20, 050 20,190 20, 320 20, 460 20, 550 20, 550 20, 540 20, 530 20, 530 20, 520 20, 510 20, 500 20,480 20, 470 20,490 20, 570 20, 660 20, 740 20, 830 36
37 21,240 21,330 21,430 21,610 21,800 21,980 22,080 21,990 21,890 21,790 21,690 21,590 21,490 21,380 21,270 21,160 21,110 21,200 21,290 21,380 21,470 37
38 22, 350 22, 580 22, 810 23, 040 23, 270 23, 500 23, 610 23,430 23, 240 23, 050 22, 860 22,660 22, 460 22,260 22, 050 21, 850 21,730 21,820 21, 920 22, 010 22,110 38
39 22, 350 22, 580 22, 810 23, 040 23,270 23, 500 23, 650 23, 610 23, 560 23, 510 23, 460 23,410 23, 360 23, 300 23, 250 23,190 23,190 23, 330 23, 480 23, 620 23, 710 39
40 22, 350 22, 580 22, 810 23,040 23,270 23, 500 23, 690 23, 790 23, 880 23, 980 24, 070 24,160 24, 260 24, 350 24, 440 24, 530 24, 650 24, 840 25,040 25, 230 25, 310 40

41 22,350 22, 580 22, 810 23, 040 23, 270 23, 500 23, 740 23,970 24, 210 24,440 24,680 24, 910 25, 150 25, 390 25, 630 25, 870 26,110 26, 350 26, 590 26,840 26, 920 41
42 22,350 22, 580 22, 810 23,040 23,270 23, 500 23,740 23,970 24, 210 24,440 24,680 24,910 25,150 25,390 25,630 25,870 26,110 26,350 26,590 26,840 26,970 42

22, 350 22, 580 22, 810 23, 040 23270 23, 500 23, 740 23, 970 24, 210 24,440 24, 680 24, 910 25, 150 25, 390 25, 630 25, 870 26,110 26, 350 26, 590 26, 840 27, 030 4344 22, 350 22, 580 22, 810 23, 040 23,270 23, 500 23, 740 23, 970 24, 210 24,440 24, 680 24,910 25, 150 25, 390 25, 630 25, 870 26, 110 26, 350 26,590 26,840 27, 080 44
45 22, 350 22, 580 22, 810 23, 040 23, 270 23, 500 23, 740 23, 970 24, 210 24,440 24, 680 24, 910 25, 150 25, 390 25, 630 25, 870 26,110 26, 350 26, 590 26, 840 27, 080 45

46 22, 350 22, 580 22, 810 23, 040 23, 270 23, 500 23, 740 23, 970 24, 210 24,440 24, 680 24, 910 25, 150 25, 390 25, 630 25, 870 26,110 26, 350 26, 590 26,840 27, 080 46

47 22, 350 22, 580 22, 810 23, 040 23, 270 23, 500 23, 740 23, 970 24, 210 24,440 24, 680 24,910 25, 150 25, 390 25, 630 25, 870 26,110 26, 350 26, 590 26, 840 27, 080 47
48 22, 350 22, 580 22, 810 23, 040 23,270 23, 500 23, 740 23, 970 24, 210 24,440 24, 680 24, 910 25, 150 25, 390 25, 630 25, 870 26,110 26, 350 26, 590 26, 840 27, 080 48
49 22,350 22, 580 22, 810 23, 040 23, 270 23, 500 23, 740 23, 970 24, 210 24,440 24, 680 24, 910 25, 150 25, 390 25, 630 25, 870 26,110 26, 350 26, 590 26,:840 27, 080 49
50 22, 350 22, 580 22, 810 23,040 23, 270 23, 500 23, 740 23, 970 24, 210 24,440 24, 680 24, 910 25, 150 25, 390 25, 630 25, 870 26,110 26, 350 26, 590 26,840 27, 080 50

HEADWATER 868 to 870 
MAY 2008

HEADWATER 868 to 870. MAY 2008

10 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~ffi 
~~" 868.0 868.1 868.2 868.3 868.4 868.5 868.6 868.7 868.8 868.9 869.0 869.1 869.2 869.3 869.4 869.5 869.6 869.7 869.8 869.9 870.0 "~" 

1 75 75 75 75 75 75 75 75 75 75 75 75 75 80 80 80 80 80 80 80 80 1 
2 150 150 150 150 150 150 150 160 160 160 160 160 160 160 160 160 160 160 160 160 160 2 
3 230 230 230 230 230 230 240 240 240 240 240 240 240 240 240 240 240 240 240 250 250 3 
4 310 310 320 320 320 320 320 320 320 320 320 320 330 330 330 330 330 330 330 330 330 4 
5 400 400 400 400 400 400 410 410 410 410 410 410 410 410 420 420 420 420 420 420 420 5 

6 480 480 490 490 490 490 490 490 500 500 500 500 500 500 510 510 510 510 510 510 510 6 
7 570 570 570 580 580 580 580 580 590 590 590 590 590 590 600 600 600 600 600 610 610 7 
8 660 660 660 660 670 670 670 670 680 680 680 680 680 690 690 690 690 700 700 700 700 8 
9 750 750 750 750 760 760 760 760 770 770 770 770 780 780 780 780 790 790 790 790 800 9 

10 790 800 800 800 810 810 810 810 820 820 820 820 830 830 830 830 840 840 840 840 850 10 

11 1,190 1,200 1,200 1,200 1,210 1,210 1,220 1,220 1,220 1,230 1,230 1,230 1,240 1,240 1,250 1,250 1,250 1,260 1,260 1,270 1,270 11 
12 1,630 1,640 1,640 1,650 1,650 1,660 1,660 1,670 1,670 1,680 1,680 1,690 1,700 1,700 1,710 1,710 1,720 1,720 1,730 1,730 1,740 12 
13 2,070 2,080 2,080 2,090 2,100 2,100 2,110 2,120 2,120 2,130 2,140 2,150 2,150 2,160 2,170 2,170 2,180 2,190 2,190 2,200 2,210 13 
14 2,510 2,520 2,520 2,530 2,540 2,550 2,560 2,570 2,580 2,580 2,590 2,600 2,610 2,620 2,630 2,630 2,640 2,650 2,660 2,670 2,670 14 
15 3,360 3,370 3,390 3,400 3,410 3,420 3,430 3,440 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,540 3,550 3,560 3,570 3,580 3,590 15 

16 4,220 4,230 4,250 4,260 4,280 4,290 4,310 4,320 4,340 4,350 4,370 4,380 4,390 4,410 4,420 4,440 4,450 4,470 4,480 4,490 4,510 16 
17 5,070 5,090 5,110 5,130 5,150 5,160 5,180 5,200 5,220 5,240 5,250 5,270 5,290 5,310 5,320 5,340 5,360 5,370 5,390 5,410 5,430 17 
18 5,900 5,920 5,940 5,960 5,980 6,000 6,030 6,050 6,070 6,090 6,110 6,130 6,150 6,170 6,190 6,210 6,230 6,250 6,270 6,290 6,310 18 
19 6,720 6,750 6,770 6,800 6,820 6,850 6,870 6,890 6,920 6,940 6,970 6,990 7,010 7,040 7,060 7,080 7,110 7,130 7,150 7,180 7,200 19 
20 7,550 7,570 7,600 7,630 7,660 7,690 7,710 7,740 7,770 7,800 7,820 7,850 7,880 7,900 7,930 7,960 7,980 8,010 8,040 8,060 8,090 20 

21 8,340 8,370 8,400 8,430 8,460 8,500 8,530 8,560 8,590 8,620 8,650 8,680 8,710 8,740 8,770 8,800 8,830 8,860 8,890 8,920 8,950 21 
22 9,130 9,170 9,200 9,240 9,270 9,310 9,340 9,380 9,410 9,440 9,480 9,510 9,550 9,580 9,610 9,650 9,680 9,710 9,740 9,780 9,810 22 
23 9,930 9,960 10,000 10,040 10,080 10,120 10,160 10,190 10,230 10,270 10,310 10,340 10,380 10,420 10,450 10,490 10,530 10,560 10,600 10,640 10,670 23 
24 10,710 10,750 10,790 10,830 10,870 10,920 10,960 11,000 11,040 11,080 11,120 11,160 11,200 11,240 11,290 11,330 11,370 11,410 11,450 11,490 11,520 24 
25 11,490 11,530 11,580 11,620 11,670 11,720 11,760 11,810 11,850 11,900 11,940 11,980 12,030 12,070 12,120 12,160 12,200 12,250 12,290 12,330 12,380 25 

26 12,270 12,320 12,370 12,420 12,470 12,510 12,560 12,610 12,660 12,710 12,760 12,810 12,850 12,900 12,950 13,000 13,040 13,090 13,140 13,180 13,230 26 
27 13,050 13,100 13,150 13,210 13,260 13,310 13,370 13,420 13,470 13,530 13,580 13,630 13,680 13,730 13,780 13,840 13,890 13,940 13,990 14,040 14,090 27 
28 13,820 13,880 13,940 14,000 14,060 14,110 14,170 14,230 14,280 14,340 14,400 14,450 14,510 14,570 14,620 14,680 14,730 14,790 14,840 14,890 14,950 28 
29 14,600 14,670 14,730 14,790 14,850 14,910 14,970 15,040 15,100 15,160 15,220 15,280 15,340 15,400 15,460 15,520 15,570 15,630 15,690 15,750 15,810 29 
30 15,350 15,420 15,490 15,550 15,620 15,680 15,750 15,820 15,880 15,950 16,010 16,070 16,140 16,200 16,270 16,330 16,390 16,460 16,520 16,580 16,640 30 

31 16,100 16,170 16,240 16,320 16,390 16,460 16,530 16,600 16,670 16,730 16,800 16,870 16,940 17,010 17,080 17,140 17,210 17,280 17,350 17,410 17,480 31 
32 16,850 16,930 17,000 17,080 17,150 17,230 17,300 17,380 17,450 17,520 17,600 17,670 17,740 17,820 17,890 17,960 18,030 18,100 18,170 18,240 18,310 32 
33 17,580 17,560 17,560 17,640 17,720 17,800 17,880 17,950 18,030 18,110 18,190 18,260 18,340 18,410 18,490 18,570 18,640 18,720 18,790 18,870 18,940 33 
34 18,300 18,200 18,120 18,200 18,280 18,370 18,450 18,530 18,610 18,690 18,770 18,850 18,930 19,010 19,090 19,170 19,250 19,330 19,410 19,490 19,560 34 
35 19,030 18,830 18,670 18,760 18,850 18,930 19,020 19,110 19,190 19,280 19,360 19,450 19,530 19,610 19,700 19,780 19,860 19,950 20,030 20,110 20,190 35 

36 20,140 20,080 20,050 20,190 20,320 20,460 20,550 20,550 20,540 20,530 20,530 20,520 20,510 20,500 20,480 20,470 20,490 20,570 20,660 20,740 20,830 36 
37 21,240 21,330 21,430 21,610 21,800 21,980 22,080 21,990 21,890 21,790 21,690 21,590 21,490 21,380 21,270 21,160 21,110 21,200 21,290 21,380 21,470 37 
38 22,350 22,580 22,810 23,040 23,270 23,500 23,610 23,430 23,240 23,050 22,860 22,660 22,460 22,260 22,050 21,850 21,730 21,820 21,920 22,010 22,110 38 
39 22,350 22,580 22,810 23,040 23,270 23,500 23,650 23,610 23,560 23,510 23,460 23,410 23,360 23,300 23,250 23,190 23,190 23,330 23,480 23,620 23,710 39 
40 22,350 22,580 22,810 23,040 23,270 23,500 23,690 23,790 23,880 23,980 24,070 24,160 24,260 24,350 24,440 24,530 24,650 24,840 25,040 25,230 25,310 40 

41 22,350 22,580 22,810 23,040 23,270 23,500 23,740 23,970 24,210 24,440 24,680 24,910 25,150 25,390 25,630 25,870 26,110 26,350 26,590 26,840 26,920 41 
42 22,350 22,580 22,810 23,040 23,270 23,500 23,740 23,970 24,210 24,440 24,680 24,910 25,150 25,390 25,630 25,870 26,110 26,350 26,590 26,840 26,970 42 
43 22,350 22,580 22,810 23,040 23,270 23,500 23,740 23,970 24,210 24,440 24,680 24,910 25,150 25,390 25,630 25,870 26,110 26,350 26,590 26,840 27,030 43 
44 22,350 22,580 22,810 23,040 23,270 23,500 23,740 23,970 24,210 24,440 24,680 24,910 25,150 25,390 25,630 25,870 26,110 26,350 26,590 26,840 27,080 44 
45 22,350 22,580 22,810 23,040 23,270 23,500 23,740 23,970 24,210 24,440 24,680 24,910 25,150 25,390 25,630 25,870 26,110 26,350 26,590 26,840 27,080 45 

46 22,350 22,580 22,810 23,040 23,270 23,500 23,740 23,970 24,210 24,440 24,680 24,910 25,150 25,390 25,630 25,870 26,110 26,350 26,590 26,840 27,080 46 
47 22,350 22,580 22,810 23,040 23,270 23,500 23,740 23,970 24,210 24,440 24,680 24,910 25,150 25,390 25,630 25,870 26,110 26,350 26,590 26,840 27,080 47 
48 22,350 22,580 22,810 23,040 23,270 23,500 23,740 23,970 24,210 24,440 24,680 24,910 25,150 25,390 25,630 25,870 26,110 26,350 26,590 26,840 27,080 48 
49 22,350 22,580 22,810 23,040 23,270 23,500 23,740 23,970 24,210 24,440 24,680 24,910 25,150 25,390 25,630 25,870 26,110 26,350 26,590 26,840 27,080 49 
50 22,350 22,580 22,810 23,040 23,270 23,500 23,740 23,970 24,210 24,440 24,680 24,910 25,150 25,390 25,630 25,870 26,110 26,350 26,590 26,840 27,080 50 

HEADWATER 868 to 870 MAY 2008 



TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

___ _ __ _ _HEADWATER ELEVATION ____

• 870.0 1 870.1 870.2 870.3 870.4 870.5 1 870.6 870.7 870.8 870.9 871.0 871.1 871.2 871.3 871.4 871.5 871.6 871.7 871.8 871.9 872.0 _

1 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 85 85 85 85 85 85 1
2 160 160 160 160 160 160 160 160 170 170 170 170 170 170 170 170 170 170 170 170 170 2
3 250 250 250 250 250 250 250 250 250 250 250 250 " 250 260 260 260 260 260 260 260 260 3
4 330 330 340 340 340 340 340 340 340 340 340 340 350 350 350 350 350 350 350 350 350 4
5 420 420 430 430 430 430 430 430 430 430 440 440 440 440 440 440 440 440 450 450 450 5

6 510 520 520 520 520 520 520 530 530 530 530 530 530 530 540 540 540 540 540 540 540 6
7 610 610 610 610 610 620 620 620 620 620 630 630 630 630 630 630 640 640 640 640 640 7
8 700 700 710 710 710 710 710 720 720 720 720 720 730 730 730 730 730 740 740 740 740 8
9 800 800 800 800 810 810 810 810 820 820 820 820 820 830 830 830 830 840 840 840 840 9

10 850 850 850 850 860 860 860 860 870 870 870 870 880 880 880 880 890 890 890 890 890 10

11 1,270 1,270 1,280 1,280 1,280 1,290 1,290 1,300 1,300 1,300 1,310 1,310 1,310 1,320 1,320 1,320 1,330 1,330 1,340 1,340 1,340 11
12 1,740 1,740 1,750 1,750 1,760 1,760 1,770 1,770 1,780 1,780 1,790 1,790 1,800 1,800 1,810 1,810 1,820 1,820 1,830 1,830 1,540 12
13 2,210 2,210 2,220 2,230 2,230 2,240 2,250 2,250 2,260 2,260 2,270 2,280 2,280 2,290 2,300 2,300 2:310 2,320 2,320 2,330 2,330 13
14 2,670 2,680 2,690 2,700 2,710 2,710 2,720 2,730 2,740 2,750 2,750 2, 760 2,770 2,780 2,780 2,790 2,800 2,810 2,820 2,820 2,830 14
15 3,590 3,600 3,610 3,620 3,630 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740 3,750 3,760 3,770 3,780 3,790 3,810 15

16 4,510 4,520 4,540 4,550 4,560 4,580 4,590 4,610 4,620 4,630 4,650 4,660 4,670 4,690 4,700 4,710 4,730 4,740 4,750 4,770 4,780 16
17 5,430 5,440 5, 460 5,480 5,490 5, 510 5, 530 5,540 5,560 5, 580 5,590 5,610 5,630 5,640 5, 660 5,670 5,690 5,710 5,720 5, 740 5,750 17
18 6,310 6,330 6,350 6,370 6,390 6,410 6,430 6,450 6,470 6,490 6,510 6,530 6,550 6,570 6, 590 6,610 6,630 6,650 6,660 6,680 6,700 18
19 7, 200 7, 220 7,250 7, 270 7, 290 7, 320 7,340 7,360 7 380 7,410 7,430 7, 450 7, 470 7, 500 7, 520 7,540 7, 560 7, 580 7, 610 7,630 7, 650 19
20 8,090 8,120 8,140 8,170 8,190 8,220 8,250 8,270 8,300 8,320 8,350 8,370 8,400 8,420 8,450 8,470 8,500 8, 520 8,550 8,570 8,600 20

21 8,950 8,980 9,010 9,040 9,070 9, 100 9,130 9,150 9.180 9,210 9,240 9,270 9,300 9,330 9,350 9,380 9,410 9,440 9,470 9,490 9,520 21
22 9,810 9,840 9,880 9,910 9,940 9,970 10,010 10,040 10,070 10,100 10,130 10,160 10,200 10,230 10,260 10,290 10,320 10,350 10,380 10,410 10,440 22
23 10,670 10,710 10,740 10,780 10,810 10,850 10,890 10,920 10,960 10,990 11,030 11,060 11,090 11,130 11,160 11,200 11,230 11,270 11,300 11,330 11,370 23
24 11,520 11 560 11,600 11,640 11,680 11,720 11,760 11,800 11,840 11,870 11,910 11,950 11,990 12,030 12,060 12,100 12,140 12,180 12,210 12,250 12,290 24
25 12,380 12,420 12,460 12,510 12,550 12,590:12,630 12,680 12,720 12,760 12,800 12,840 12,880 12,920 12,970 13,010 13,050 13,090 13,130 13,170 13,210 25

26 13 230 13 280 13,320 13,370 13,420 13,460 13,510 13,550 13,600 13,640 13 690 13 730 13,780 13,820 13,870 13,910 13,950 14,000 14, 040 14,090 14,130 26
27 14, 090 14,:140 14, 190 14,240 14,290 14,340 14, 390 14, 440 14, 490 14,540 14,:580 14, 630 14,680 14,730 14,780 14,830 14,870 14, 920 14, 970 15, 010 15, 060 27
28 14, 950 15, 000 15, 060 15,110 15,160 15, 220 15, 270 15, 320 15, 380 15, 430 15,480 15, 530 15, 580 15,640 15, 690 15, 740 15, 790 15,8 40 15, 890 15, 940 15, 990 28
29 15,810 15,870 15,920 15,980 16,040 16,090 16,150 16, 210 16, 260 16,320 16,380 16, 430 16,490 16,540 16,600 16,650 16,710 16,760 16, 820 16,870 16,930 29
30 16,640 16,700 16,770 16,830 16,890 16,950 17,010 17,070 17,130 17,190 17,250 17,310 17,370 17,430 17,490 17,550 17,610 17,670 17,720 17,780 17,840 30

31 17,480 17,540 17,610 17,680 17,740 17,810 17,870 17,930 18,000 18,060 18,130 18,190 18,250 18,320 18,380 18,440 18,510 18,570 18,630 18,690 18,750 31
32 18,310 18,380 18,450 18,520 18,590 18,660 18,730 18,800 18,870 18,930 19,000 19,070 19,140 19,200 19,270 19,340 19,400 19,470 19,540 19,600 19,670 32
33 18, 940 19, 010 19, 090 19,160 19, 230 19, 300 19, 380 19,450 19, 520 19, 590 19, 660 19, 730 19, 810 19, 880 19, 950 20, 020 20, 090 20, 160 20, 220 20, 290 20, 360 33
34 19, 560 19,640 19, 720 19, 800 19, 870 19, 950 20, 020 20,100 20, 180 20, 250 20, 330 20, 400 20,470 20, 550 20, 620 20, 690 20, 770 20, 840 20, 910 20, 990 21,060 34
35 20,190 20,270 20, 350 20,430 20,510 20,590 20,670 20,750 20,830 20,910 20,990 21,060 21,140 21,220 21,300 21,370 21,450 21,530 21,600 21,680 21,750 35

36 20, 830 20,910 21,000 21,080 21,170 21,250 21,330 21,420 21,500 21,580 21,660 21,750 21,830 21,910 21,990 22, 070 22,150 22,230 22,310 22,390 22,470 36
37 21, 470 21,560 21, 650 21,730 21,820 21, 910 22,000 22, 080 22, 170 22, 260 22,340 22,430 22,510 22,600 22, 680 22, 770 22, 850 22, 940 23, 020 23, 100 23, 190 37
38 22, 110 22, 200 22,290 22, 380 22,480 22, 570 22,660 22, 750 22,840 22, 930 23, 020 23,110 23, 200 23,290 23, 380 23, 470 23, 550 23, 640 23, 730 23, 810 23, 900 38
39 23, 710 23, 730 23,760 23,780 23,800 23,820 23, 830 23, 850 23 860 23, 880 23,930 24,020 24,120 24,210 24,310 24,400 24,490 24,590 24,680 24, 770 24,860 39
40 25,310 25, 270 25,220 25,170 25,120 25,060 25, 010 24, 950 24, 890 24, 830 24,840 24,940 25,040 25,140 25,240 25,330 25,430 25,530 25,630 25, 720 25,820 40

41 26, 920 26, 800 26, 680 26, 560 26,440 26,310 26,180 26,050 25, 910 25, 770 25, 750 25, 850 25, 960 26, 060 26,160 26, 270 26, 370 26, 470 26, 580 26, 680 26, 780 41
42 26, 970 26, 980 26, 980 26, 980 26, 980 26,980 26, 970 26, 970 26, 960 26, 950 27, 020 27 170 27, 330 27, 480 27, 640 27, 790 27, 940 28, 100 28, 250 28,410 28, 560 42
43 27, 030 27,150 27,280 27,400 27,520 27,640 27,770 27,890 28, 010 28, 130 28,290 28,490 28,700 28,900 29,110 29, 310 29,520 29, 720 29,930 30,130 30,340 43
44 27, 080 27, 330 27, 570 27, 820 28, 070 28, 310 28, 560 28, 810 29, 060 29, 310 29, 560 29, 820 30, 070 30, 320 30, 580 30, 830 31,090 31, 350 31, 600 31, 860 32, 120 44
45 27, 080 27, 330 27, 570 27, 820 28, 070 28, 310 28, 560 28,810 29, 060 29, 310 29, 560 29, 820 30, 070 30, 320 30, 580 30, 830 31, 090 31, 350 31, 600 31, 860 32, 120 45

46 27, 080 27, 330 27, 570 27, 820 28, 070 28,310 28, 560 28,810 29, 060 29, 310 29, 560 29, 820 30, 070 30, 320 30, 580 30, 830 31, 090 31, 350 31, 600 31, 860 32, 120 46
47 27, 080 27, 330 27, 570 27, 820 28, 070 28, 310 28, 560 28, 810 29, 060 29, 310 29, 560 29, 820 30, 070 30, 320 30, 580 30, 830 31,090 31, 350 31, 600 31, 860 32, 120 47
48 27, 080 27,330 27, 570 27, 820 28,070 28,310 28,560 28,810 29, 060 29, 310 29,560 29 820 30,070 30,320 30,580 30, 830 31,090 31,350 31,600 31, 860 32,120 48
49 27, 080 27,330 27, 570 27, 820 28,070 28,310 28, 560 --28,810 29,060 29, 310 29,560 29, 820 30,070 30,320 30, 580 30, 830 31,090 31, 350 31, 600 31, 860 32,120 49
50 27, 080 27, 330 27, 570 27, 820 28, 070 28, 310 28, 560 28, 810 29, 060 29, 310 29, 560 29, 820 30, 070 30, 320 30, 580 30, 830 31,090 31, 350 31, 600 31,860 32, 120 50

MAY 2008 
HEADWATER 870 to 872

MAY 2008 HEADWATER 870 to 872

TIMS FORD DAM 11 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~~ 
"~~ 870.0 870.1 870.2 870.3 870.4 870.5 870.6 870.7 870.8 870.9 871.0 871.1 871.2 871.3 871.4 871.5 871.6 871.7 871.8 871.9 872.0 "~~ 

1 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 85 85 85 85 85 85 1 
2 160 160 160 160 160 160 160 160 170 170 170 170 170 170 170 170 170 170 170 170 170 2 
3 250 250 250 250 250 250 250 250 250 250 250 250 . 250 260 260 260 260 260 260 260 260 3 
4 330 330 340 340 340 340 340 340 340 340 340 340 350 350 350 350 350 350 350 350 350 4 
5 420 420 430 430 430 430 430 430 430 430 440 440 440 440 440 440 440 440 450 450 450 5 

6 510 520 520 520 520 520 520 530 530 530 530 530 530 530 540 540 540 540 540 540 540 6 
7 610 610 610 610 610 620 620 620 620 620 630 630 630 630 630 630 640 640 640 640 640 7 
8 700 700 710 710 710 710 710 720 720 720 720 720 730 730 730 730 730 740 740 740 740 8 
9 800 800 800 800 810 810 810 810 820 820 820 820 820 830 830 830 830 840 840 840 840 9 

10 850 850 850 850 860 860 860 860 870 870 870 870 880 880 880 880 890 890 890 890 890 10 

11 1,270 1,270 1,280 1,280 1,280 1,290 1,290 1,300 1,300 1,300 1,310 1,310 1,310 1,320 1,320 1,320 1,330 1,330 1,340 1,340 1,340 11 
12 1,740 1,740 1,750 1,750 1,760 1,760 1,770 1,770 1,780 1,780 1,790 1,790 1,800 1,800 1,810 1,810 1,820 1,820 1,830 1,830 1,840 12 
13 2,210 2,210 2,220 2,230 2,230 2,240 2,250 2,250 2,260 2,260 2,270 2,280 2,280 2,290 2,300 2,300 2,310 2,320 2,320 2,330 2,330 13 
14 2,670 2,680 2,690 2,700 2,710 2,710 2,720 2,730 2,740 2,750 2,750 2,760 2,770 2,780 2,780 2,790 2,800 2,810 2,820 2,820 2,830 14 
15 3,590 3,600 3,610 3,620 3,630 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740 3,750 3,760 3,770 3,780 3,790 3,810 15 

16 4,510 4,520 4,540 4,550 4,560 4,580 4,590 4,610 4,620 4,630 4,650 4,660 4,670 4,690 4,700 4,710 4,730 4,740 4,750 4,770 4,780 16 
17 5,430 5,440 5,460 5,480 5,490 5,510 5,530 5,540 5,560 5,580 5,590 5,610 5,630 5,640 5,660 5,670 5,690 5,710 5,720 5,740 5,750 17 
18 6,310 6,330 6,350 6,370 6,390 6,410 6,430 6,450 6,470 6,490 6,510 6,530 6,550 6,570 6,590 6,610 6,630 6,650 6,660 6,680 6,700 18 
19 7,200 7,220 7,250 7,270 7,290 7,320 7,340 7,360 7,380 7,410 7,430 7,450 7,470 7,500 7,520 7,540 7,560 7,580 7,610 7,630 7,650 19 
20 8,090 8,120 8,140 8,170 8,190 8,220 8,250 8,270 8,300 8,320 8,350 8,370 8,400 8,420 8,450 8,470 8,500 8,520 8,550 8,570 8,600 20 

21 8,950 8,980 9,010 9,040 9,070 9,100 9,130 9,150 9,180 9,210 9,240 9,270 9,300 9,330 9,350 9,380 9,410 9,440 9,470 9,490 9,520 21 
22 9,810 9,840 9,880 9,910 9,940 9,970 10,010 10,040 10,070 10,100 10,130 10,160 10,200 10,230 10,260 10,290 10,320 10,350 10,380 10,410 10,440 22 
23 10,670 10,710 10,740 10,780 10,810 10,850 10,890 10,920 10,960 10,990 11,030 11,060 11,090 11,130 11,160 11,200 11,230 11,270 11,300 11,330 11,370 23 
24 11,520 11,560 11,600 11,640 11,680 11,720 11,760 11,800 11,840 11,870 11,910 11,950 11,990 12,030 12,060 12,100 12,140 12,180 12,210 12,250 12,290 24 
25 12,380 12,420 12,460 12,510 12,550 12,590 12,630 12,680 12,720 12,760 12,800 12,840 12,880 12,920 12,970 13,010 13,050 13,090 13,130 13,170 13,210 25 

26 13,230 13,280 13,320 13,370 13,420 13,460 13,510 13,550 13,600 13,640 13,690 13,730 13,780 13,820 13,870 13,910 13,950 14,000 14,040 14,090 14,130 26 
27 14,090 14,140 14,190 14,240 14,290 14,340 14,390 14,440 14,490 14,540 14,580 14,630 14,680 14,730 14,780 14,830 14,870 14,920 14,970 15,010 15,060 27 
28 14,950 15,000 15,060 15,110 15,160 15,220 15,270 15,320 15,380 15,430 15,480 15,530 15,580 15,640 15,690 15,740 15,790 15,840 15,890 15,940 15,990 28 
29 15,810 15,870 15,920 15,980 16,040 16,090 16,150 16,210 16,260 16,320 16,380 16,430 16,490 16,540 16,600 16,650 16,710 16,760 16,820 16,870 16,930 29 
30 16,640 16,700 16,770 16,830 16,890 16,950 17,010 17,070 17,130 17,190 17,250 17,310 17,370 17,430 17,490 17,550 17,610 17,670 17,720 17,780 17,840 30 

31 17,480 17,540 17,610 17,680 17,740 17,810 17,870 17,930 18,000 18,060 18,130 18,190 18,250 18,320 18,380 18,440 18,510 18,570 18,630 18,690 18,750 31 
32 18,310 18,380 18,450 18,520 18,590 18,660 18,730 18,800 18,870 18,930 19,000 19,070 19,140 19,200 19,270 19,340 19,400 19,470 19,540 19,600 19,670 32 
33 18,940 19,010 19,090 19,160 19,230 19,300 19,380 19,450 19,520 19,590 19,660 19,730 19,810 19,880 19,950 20,020 20,090 20,160 20,220 20,290 20,360 33 
34 19,560 19,640 19,720 19,800 19,870 19,950 20,020 20,100 20,180 20,250 20,330 20,400 20,470 20,550 20,620 20,690 20,770 20,840 20,910 20,990 21,060 34 
35 20,190 20,270 20,350 20,430 20,510 20,590 20,670 20,750 20,830 20,910 20,990 21,060 21,140 21,220 21,300 21,370 21,450 21,530 21,600 21,680 21,750 35 

36 20,830 20,910 21,000 21,080 21,170 21,250 21,330 21,420 21,500 21,580 21,660 21,750 21,830 21,910 21,990 22,070 22,150 22,230 22,310 22,390 22,470 36 
37 21,470 21,560 21,650 21,730 21,820 21,910 22,000 22,080 22,170 22,260 22,340 22,430 22,510 22,600 22,680 22,770 22,850 22,940 23,020 23,100 23,190 37 
38 22,110 22,200 22,290 22,380 22,480 22,570 22,660 22,750 22,840 22,930 23,020 23,110 23,200 23,290 23,380 23,470 23,550 23,640 23,730 23,810 23,900 38 
39 23,710 23,730 23,760 23,780 23,800 23,820 23,830 23,850 23,860 23,880 23,930 24,020 24,120 24,210 24,310 24,400 24,490 24,590 24,680 24,770 24,860 39 
40 25,310 25,270 25,220 25,170 25,120 25,060 25,010 24,950 24,890 24,830 24,840 24,940 25,040 25,140 25,240 25,330 25,430 25,530 25,630 25,720 25,820 40 

41 26,920 26,800 26,680 26,560 26,440 26,310 26,180 26,050 25,910 25,770 25,750 25,850 25,960 26,060 26,160 26,270 26,370 26,470 26,580 26,680 26,780 41 
42 26,970 26,980 26,980 26,980 26,980 26,980 26,970 26,970 26,960 26,950 27,020 27,170 27,330 27,480 27,640 27,790 27,940 28,100 28,250 28,410 28,560 42 
43 27,030 27,150 27,280 27,400 27,520 27,640 27,770 27,890 28,010 28,130 28,290 28,490 28,700 28,900 29,110 29,310 29,520 29,720 29,930 30,130 30,340 43 
44 27,080 27,330 27,570 27,820 28,070 28,310 28,560 28,810 29,060 29,310 29,560 29,820 30,070 30,320 30,580 30,830 31,090 31,350 31,600 31,860 32,120 44 
45 27,080 27,330 27,570 27,820 28,070 28,310 28,560 28,810 29,060 29,310 29,560 29,820 30,070 30,320 30,580 30,830 31,090 31,350 31,600 31,860 32,120 45 

46 27,080 27,330 27,570 27,820 28,070 28,310 28,560 28,810 29,060 29,310 29,560 29,820 30,070 30,320 30,580 30,830 31,090 31,350 31,600 31,860 32,120 46 
47 27,080 27,330 27,570 27,820 28,070 28,310 28,560 28,810 29,060 29,310 29,560 29,820 30,070 30,320 30,580 30,830 31,090 31,350 31,600 31,860 32,120 47 
48 27,080 27,330 27,570 27,820 28,070 28,310 28,560 28,810 29,060 29,310 29,560 29,820 30,070 30,320 30,580 30,830 31,090 31,350 31,600 31,860 32,120 48 
49 27,080 27,330 27,570 27,820 28,070 28,310 28,560 "28,810 29,060 29,310 29,560 29,820 30,070 30,320 30,580 30,830 31,090 31,350 31,600 31,860 32,120 49 
50 27,080 27,330 27,570 27,820 28,070 28,310 28,560 28,810 29,060 29,310 29,560 29,820 30,070 30,320 30,580 30,830 31,090 31,350 31,600 31,860 32,120 50 

MAY 2008 HEADWATER 870 to 872 



12 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

___• __ _ _ _HEADWATER ELEVATION ___

872.0 1 872.1 872.2 872.3 872.4 1 872.5 872.6 1 872.7 872.8 872.9 873.0 873.1 873.2 873.3 873.4 873.5 873.6 873.7 873.8 873.9 874.0

1 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 90 90 90 1
2 170 170 170 170 170 170 170 170 170 170 180 180 180 180 180 180 180 180 180 180 180 2
3 260 260 260 260 260 260 260 260 270 270 270 270 270 270 270 270 270 270 270 270 270 3
4 350 350 350 360 360 360 360 360 360 360 360 360 360 360 370 370 370 370 370 370 370 4
5 450 450 450 450 450 450 450 460 460 460 460 460 460 460 460 460 470 470 470 470 470 5

6 540 550 550 550 550 550 550 550 560 560 560 560 560 560 560 570 570 570 570 570 570 6
7 640 640 650 650 650 650 650 650 660 660 660 660 660 660 670 670 670 670 670 670 680 7
8 740 740 750 750 750 750 750 760 760 760 760 760 770 770 770 770 770 780 780 780 780 8
9 840 840 850 850 850 850 860 860 860 860 860 870 870 870 870 880 880 880 880 880 890 9

10 890 900 900 900 900 910 910 910 910 920 920 920 920 930 930 930 930 930 940 940 940 10

11 1,340 1,350 1,350 1,350 1,360 1,360 1,360 1,370 1,370 1,370 1,380 1,380 1,380 1,390 1,390 1,390 1,400 1,400 1,400 1,410 1,410 11
12 1,840 1,840 1,850 1,850 1,860 1,860 1,870 1,870 1,880 1,880 1,890 1,890 1,900 1,900 1,910 1,910 1,920 1,920 1,920 1,930 1,930 12
13 2,330 2,340 2,350 2,350 2,360 2,370 2,370 2 380 2,380 2,390 2,400 2,400 2,410 2,410 2,420 2,430 2,430 2,440 2,440 2,450 2,460 13
14 2, 830 2, 840 2, 850 2,850 2, 860 2, 870 2,880 2,880 2, 890 2, 900 2, 910 2, 910 2,920 2,930 2,940 2,940 2,950 2, 960 2,960 2,970 2,980 14
15 3,810 3,820 3,830 3,640 3,850 3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950 3,960 3,970 3,980 3,990 4,000 4,010 15

16 4,780 4,790 4,810 4,820 4,830 4,850 4,860 4,870 4,880 4,900 4,910 4,920 4,940 4,950 4,960 4,970 4,990 5,000 5,010 5,020 5,040 16
17 5,750 5,770 5,790 5,800 5,820 5,830 5,850 5,870 5, 880 5,900 5,910 5,930 5,940 5,960 5,970 5,990 6,010 6,020 040 6, 050 6,070 17
18 6,700 6,720 6,740 6,760 6,780 6,800 6,810 6,830 6, 850 6,870 6,890 6,910 6,930 6,940 6,960 6,980 7,000 7,020 7,030 7,050 7,070 18
19 7,650 7,670 7,690 7,720 7, 740 7,760 7,780 7,800 7,820 7, 840 7,870 7,890 7, 910 7, 930 7,950 7,970 7, 990 8,010 8,030 8, 050 8,070 19
20 8,600 8,620 8,650 8, 670 8, 700 8, 720 8, 740 8,770 8, 790 8, 820 8,840 8,870 8, 890 8, 910 8, 940 8, 960 8, 980 9, 010 9, 030 9, 060 9,080 20

21 9,520 9,550 9,580 9,600 9,630 9,660 9,690 9,710 9,740 9,770 9,790 9,820 9,850 9,880 9,900 9,930 9,960 9,980 10,010 10,030 10,060 21
22 10,440 10,480 10, 510 10,540 10,570 10, 600 10,630 10,660 10, 690 10,720 10,750 10,780 10,810 10,840 10,870 10,900 10,930 10,960 10,980 11,010 11,040 22
23 11,370 11,400 11,440 11,470 11,500 11,540 11,570 11,600 11,640 11,670 11,700 11,730 11,770 11,800 11,830 11,860 11,900 11,930 11,960 11,990 12,030 23
24 12, 290 12, 330 12, 360 12,400 12, 440 12,470 12,510 12, 550 12,580 12,620 12,650 12,690 12,730 12,760 12, 800 12,830 12,870 12,900 12, 940 12, 970 13,010 24
25 13, 210 13, 250 13, 290 13,330 13, 370 13,410 13,450 13,490 13,530 13,570 13,610 13,650 13,680 13,720 13, 760 13,800 13,840 13,880 13,920 13, 950 13,990 25

26 14,130 14, 170 14, 220 14,260 14,300 14, 350 14, 390 14,430 14, 470 14,520 14, 560 14, 600 14,640 14, 680 14,730 14,770 14, 810 14, 850 14,890 14,930 14, 970 26
27 15,060 15,110 15,160 15,200 15,250 15,300 15,340 15,390 15,430 15,480 15,530 15,570 15,620 15,660 15,710 15,750 15,800 15,840 15,890 15,930 15,980 27
28 15,990 16, 040 16,100 16,150 16, 200 16,250 16,290 16, 340 16,390 16,440 16,490 16,540 16,590 16,640 16, 690 16,740 16,780 16, 830 16,880 16, 930 16,980 28
29 16,930 16,980 17,030 17,090 17,140 17,190 17,250 17,300 17,350 17,410 17,460 17,510 17,560 17,620 17,670 17,720 17,770 17,820 17,870 17,930 17,980 29
30 17,840 17,900 17,960 18,010 18,070 18,130 18,:180 18,240 18,300 18,350 18,410 18, 470 18, 520 18,580 18,630 18, 690 18,740 18,800 18, 850 18,910 18,960 30

31 18,750 18,820 18,880 18,940 19,000 19,060 19,120 19,180 19,240 19,300 19,360 19,420 19,480 19,540 19,600 19,660 19,710 19,770 19,830 19,890 19,950 31
32 19,670 19, 730 19,800 19, 860 19, 930 19, 990 20, 060 20, 120 20, 180 20, 250 20, 310 20, 370 20, 440 20, 500 20, 560 20, 620 20,690 20, 750 20,810 20, 870 20, 930 32
33 20, 360 20,430 20,500 20,570 20,640 20, 700 20,770 20,840 20,900 20,970 21,040 21,100 21,170 21,240 21,300 21,370 21,430 21,500 21,560 21,630 21,690 33
34 21,060 21,130 21,200 21,270 21,340 21,410 21,490 21,560 21,630 21,700 21,770 21,840 21,900 21,970 22, 040 22,110 22,180 22, 250 22,320 22, 380 22,450 34
35 21,750 21, 830 21,900 21,980 22, 050 22,130 22, 200 22,270 22,350 22, 420 22,490 22, 570 22,640 22,710 22, 780 22,860 22,930 23,000 23, 070 23, 140 23,210 35

36 22,470 22, 550 22,630 22,710 22, 780 22,860 22,940 23,020 23, 090 23, 170 23, 250 23,320 23, 400 23,470 23, 550 23, 620 23,700 23, 770 23,850 23, 920 24,000 36
37 23,190 23,270 23,350 23,430 23,510 23,600 23,680 23,760 23,840 23,920 24,000 24, 080 24, 160 24,240 24, 320 24,390 24,470 24,550 24,630 24, 710 24,780 37
38 23,900 23,990 24,070 24,160 24,240 24,330 24,410 24,500 24,580 24,670 24,750 24,830 24,920 25,000 25, 080 25,160 25,250 25,330 25,410 25, 490 25,570 38
39 24, 860 24,950 25,040 25, 130 25,220 25,310 25,400 25,490 25,580 25,670 25,760 25,850 25,930 26, 020 26,110 26,200 26,280 26,370 26,450 26,540 26,630 39
40 25, 820 25,920 26,010 26,110 26,200 26,300 26,390 26,490 26,580 26,670 26,770 26,860 26,950 27, 040 27,130 27,230 27,320 27,410 27,500 27,590 27,680 40

41 26,780 26,880 26, 980 27,080 27,180 27, 280 27, 380 27,480 27, 580 27, 680 27, 770 27, 870 27, 970 28, 060 28,160 28,260 28,350 28,450 28,540 28,640 28,730 41
42 28, 560 28,710 28,870 29,020 29,180 29, 330 29,480 29,640 29,740 29,790 29, 850 29,900 29, 950 30,000 30,050 30,100 30,140 30,190 30,260 30,370 30,470 42
43 30,340 30,550 30,760 30, 960 31,170 31,380 31,590 31,800 31,910 31,910 31,920 31,930 31,930 31,930 31,930 31,930 31,930 31,930 31,980 32,100 32,210 43
44 32,120 32,380 32,640 32, 900 33,170 33, 430 33, 690 33,960 34, 070 34,030 33,990 33, 950 33, 910 33, 870 33, 820 33,770 33,720 33,670 33, 700 33,830 33,950 44
45 32,120 32,380 32,640 32, 900 33,170 33,430 33, 690 33,960 34,120 34, 180 34,250 34,310 34, 370 34, 430 34,490 34,550 34,600 34,660 34,770 34,950 35,120 45

46 32,120 32 380 32,640 32,900 3370 33,430 33,690 33,960 34170 34,340 34,500 34,660 34830 34990 35,160 35, 320 35, 490 35, 650 35, 840 36, 060 36, 290 46
47 32,120 32, 380 32, 640 32,900 33,170 33,430 33,690 33,960 34, 220 34,490 34, 750 35, 020 35, 290 35, 560 35 830 36,00 36 370 36,640 36,910 37,80 37 460 47
48 32,120 32,380 32, 640 32, 900 33,170 33,430 33,690 33,960 34,220 34,490 34, 750 35, 020 35,290 35,560 35, 830 36,100 36, 370 36,640 36,910 37,180 37, 460 48
49 32,120 32,380 32,640 32, 900 33,170 33,430 33,690 33,960 34,220 34,490 34,750 35,020 35, 290 35, 560 35,830 36,100 36, 370 36,640 36,910 37,180 37,460 49
50 32,120 32,380 32, 640 32, 900 33,170 33,430 33, 690 33,960 34,220 34, 490 34, 750 35, 020 35, 290 35, 560 35, 830 36, 100 36, 370 36,640 36, 910 37, 180 37, 460 50

51 32,120 32,380 32, 640 32, 900 33,170 33,430 33, 690 33,960 34, 220 34,490 34, 750 35,020 35, 290 35, 560 35, 830 36,100 36,370 36,640 36,910 37,180 37,460 51
52 32, 120 32, 380 32, 640 32, 900 33, 170 33, 430 33, 690 33, 960 34, 220 34, 490 34, 750 35, 020 35, 290 35, 560 35, 830 36, 100 36, 370 36,640 36, 910 37, 180 37, 460 52
53 32,120 32, 380 32, 640 32, 900 33,170 33,430 33,690 33,960 34,220 34, 490 34, 750 35, 020 35, 290 35, 560 35, 830 36, 100 36, 370 36,640 36, 910 37, 180 37,460 53
84 32,120 32,380 32, 640 32, 900 33,170 33, 430 33, 690 33, 960 34, 220 34 490 34, 750 35, 020 35, 290 35, 560 35, 830 36, 100 36, 370 36,640 36, 910 37, 180 37, 460 54
55 32,120 32, 380 32, 640 32, 900 33,170 33,430 33,690 33,960 34,220 34: 490 34, 750 35, 020 35, 290 35, 560 35, 830 36,100 36, 370 36,640 36, 910 37,180 37, 460 55

HEADWATER 872 to 874 MAY 2008

12 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~ffi I!'''~ 
<iffi 

"~~ 872.0 872.1 872.2 872.3 872.4 872.5 872.6 872.7 872.8 872.9 873.0 873.1 873.2 873.3 873.4 873.5 873.6 873.7 873.8 873.9 874.0 " ~ 

1 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 90 90 90 1 
2 170 170 170 170 170 170 170 170 170 170 180 180 180 180 180 180 180 180 180 180 180 2 
3 260 260 260 260 260 260 260 260 270 270 270 270 270 270 270 270 270 270 270 270 270 3 
4 350 350 350 360 360 360 360 360 360 360 360 360 360 360 370 370 370 370 370 370 370 4 
5 450 450 450 450 450 450 450 460 460 460 460 460 460 460 460 460 470 470 470 470 470 5 

6 540 550 550 550 550 550 550 550 560 560 560 560 560 560 560 570 570 570 570 570 570 6 
7 640 640 650 650 650 650 650 650 660 660 660 660 660 660 670 670 670 670 670 670 680 7 
8 740 740 750 750 750 750 750 760 760 760 760 760 770 770 770 770 770 780 780 780 780 8 
9 840 840 850 850 850 850 860 860 860 860 860 870 870 870 870 880 880 880 880 880 890 9 

10 890 900 900 900 900 910 910 910 910 920 920 920 920 930 930 930 930 930 940 940 940 10 

11 1,340 1,350 1,350 1,350 1,360 1,360 1,360 1,370 1,370 1,370 1,380 1,380 1,380 1,390 1,390 1,390 1,400 1,400 1,400 1,410 1,410 11 
12 1,840 1,840 1,850 1,850 1,860 1,860 1,870 1,870 1,880 1,880 1,890 1,890 1,900 1,900 1,910 1,910 1,920 1,920 1,920 1,930 1,930 12 
13 2,330 2,340 2,350 2,350 2,360 2,370 2,370 2,380 2,380 2,390 2,400 2,400 2,410 2,410 2,420 2,430 2,430 2,440 2,440 2,450 2,460 13 
14 2,830 2,840 2,850 2,850 2,860 2,870 2,880 2,880 2,890 2,900 2,910 2,910 2,920 2,930 2,940 2,940 2,950 2,960 2,960 2,970 2,980 14 
15 3,810 3,820 3,830 3,840 3,850 3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950 3,960 3,970 3,980 3,990 4,000 4,010 15 

16 4,780 4,790 4,810 4,820 4,830 4,850 4,860 4,870 4,880 4,900 4,910 4,920 4,940 4,950 4,960 4,970 4,990 5,000 5,010 5,020 5,040 16 
17 5,750 5,770 5,790 5,800 5,820 5,830 5,850 5,870 5,880 5,900 5,910 5,930 5,940 5,960 5,970 5,990 6,010 6,020 6,040 6,050 6,070 17 
18 6,700 6,720 6,740 6,760 6,780 6,800 6,810 6,830 6,850 6,870 6,890 6,910 6,930 6,940 6,960 6,980 7,000 7,020 7,030 7,050 7,070 18 
19 7,650 7,670 7,690 7,720 7,740 7,760 7,780 7,800 7,820 7,840 7,870 7,890 7,910 7,930 7,950 7,970 7,990 8,010 8,030 8,050 8,070 19 
20 8,600 8,620 8,650 8,670 8,700 8,720 8,740 8,770 8,790 8,820 8,840 8,870 8,890 8,910 8,940 8,960 8,980 9,010 9,030 9,060 9,080 20 

21 9,520 9,550 9,580 9,600 9,630 9,660 9,690 9,710 9,740 9,770 9,790 9,820 9,850 9,880 9,900 9,930 9,960 9,980 10,010 10,030 10,060 21 
22 10,440 10,480 10,510 10,540 10,570 10,600 10,630 10,660 10,690 10,720 10,750 10,780 10,810 10,840 10,870 10,900 10,930 10,960 10,980 11,010 11,040 22 
23 11,370 11,400 11,440 11,470 11,500 11,540 11,570 11,600 11,640 11,670 11,700 11,730 11,770 11,800 11,830 11,860 11,900 11,930 11,960 11,990 12,030 23 
24 12,290 12,330 12,360 12,400 12,440 12,470 12,510 12,550 12,580 12,620 12,650 12,690 12,730 12,760 12,800 12,830 12,870 12,900 12,940 12,970 13,010 24 
25 13,210 13,250 13,290 13,330 13,370 13,410 13,450 13,490 13,530 13,570 13,610 13,650 13,680 13,720 13,760 13,800 13,840 13,880 13,920 13,950 13,990 25 

26 14,130 14,170 14,220 14,260 14,300 14,350 14,390 14,430 14,470 14,520 14,560 14,600 14,640 14,680 14,730 14,770 14,810 14,850 14,890 14,930 14,970 26 
27 15,060 15,110 15,160 15,200 15,250 15,300 15,340 15,390 15,430 15,480 15,530 15,570 15,620 15,660 15,710 15,750 15,800 15,840 15,890 15,930 15,980 27 
28 15,990 16,040 16,100 16,150 16,200 16,250 16,290 16,340 16,390 16,440 16,490 16,540 16,590 16,640 16,690 16,740 16,780 16,830 16,880 16,930 16,980 28 
29 16,930 16,980 17,030 17,090 17,140 17,190 17,250 17,300 17,350 17,410 17,460 17,510 17,560 17,620 17,670 17,720 17,770 17,820 17,870 17,930 17,980 29 
30 17,840 17,900 17,960 18,010 18,070 18,130 18,180 18,240 18,300 18,350 18,410 18,470 18,520 18,580 18,630 18,690 18,740 18,800 18,850 18,910 18,960 30 

31 18,750 18,820 18,880 18,940 19,000 19,060 19,120 19,180 19,240 19,300 19,360 19,420 19,480 19,540 19,600 19,660 19,710 19,770 19,830 19,890 19,950 31 
32 19,670 19,730 19,800 19,860 19,930 19,990 20,060 20,120 20,180 20,250 20,310 20,370 20,440 20,500 20,560 20,620 20,690 20,750 20,810 20,870 20,930 32 
33 20,360 20,430 20,500 20,570 20,640 20,700 20,770 20,840 20,900 20,970 21,040 21,100 21,170 21,240 21,300 21,370 21,430 21,500 21,560 21,630 21,690 33 
34 21,060 21,130 21,200 21,270 21,340 21,410 21,490 21,560 21,630 21,700 21,770 21,840 21,900 21,970 22,040 22,110 22,180 22,250 22,320 22,380 22,450 34 
35 21,750 21,830 21,900 21,980 22,050 22,130 22,200 22,270 22,350 22,420 22,490 22,570 22,640 22,710 22,780 22,860 22,930 23,000 23,070 23,140 23,210 35 

36 22,470 22,550 22,630 22,710 22,780 22,860 22,940 23,020 23,090 23,170 23,250 23,320 23,400 23,470 23,550 23,620 23,700 23,770 23,850 23,920 24,000 36 
37 23,190 23,270 23,350 23,430 23,510 23,600 23,680 23,760 23,840 23,920 24,000 24,080 24,160 24,240 24,320 24,390 24,470 24,550 24,630 24,710 24,780 37 
38 23,900 23,990 24,070 24,160 24,240 24,330 24,410 24,500 24,580 24,670 24,750 24,830 24,920 25,000 25,080 25,160 25,250 25,330 25,410 25,490 25,570 38 
39 24,860 24,950 25,040 25,130 25,220 25,310 25,400 25,490 25,580 25,670 25,760 25,850 25,930 26,020 26,110 26,200 26,280 26,370 26,450 26,540 26,630 39 
40 25,820 25,920 26,010 26,110 26,200 26,300 26,390 26,490 26,580 26,670 26,770 26,860 26,950 27,040 27,130 27,230 27,320 27,410 27,500 27,590 27,680 40 

41 26,780 26,880 26,980 27,080 27,180 27,280 27,380 27,480 27,580 27,680 27,770 27,870 27,970 28,060 28,160 28,260 28,350 28,450 28,540 28,640 28,730 41 
42 28,560 28,710 28,870 29,020 29,180 29,330 29,480 29,640 29,740 29,790 29,850 29,900 29,950 30,000 30,050 30,100 30,140 30,190 30,260 30,370 30,470 42 
43 30,340 30,550 30,760 30,960 31,170 31,380 31,590 31,800 31,910 31,910 31,920 31,930 31,930 31,930 31,930 31,930 31,930 31,930 31,980 32,100 32,210 43 
44 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,070 34,030 33,990 33,950 33,910 33,870 33,820 33,770 33,720 33,670 33,700 33,830 33,950 44 
45 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,120 34,180 34,250 34,310 34,370 34,430 34,490 34,550 34,600 34,660 34,770 34,950 35,120 45 

46 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,170 34,340 34,500 34,660 34,830 34,990 35,160 35,320 35,490 35,650 35,840 36,060 36,290 46 
47 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,220 34,490 34,750 35,020 35,290 35,560 35,830 36,100 36,370 36,640 36,910 37,180 37,460 47 
48 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,220 34,490 34,750 35,020 35,290 35,560 35,830 36,100 36,370 36,640 36,910 37,180 37,460 48 
49 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,220 34,490 34,750 35,020 35,290 35,560 35,830 36,100 36,370 36,640 36,910 37,180 37,460 49 
50 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,220 34,490 34,750 35,020 35,290 35,560 35,830 36,100 36,370 36,640 36,910 37,180 37,460 50 

51 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,220 34,490 34,750 35,020 35,290 35,560 35,830 36,100 36,370 36,640 36,910 37,180 37,460 51 
52 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,220 34,490 34,750 35,020 35,290 35,560 35,830 36,100 36,370 36,640 36,910 37,180 37,460 52 
53 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,220 34,490 34,750 35,020 35,290 35,560 35,830 36,100 36,370 36,640 36,910 37,180 37,460 53 
54 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,220 34,490 34,750 35,020 35,290 35,560 35,830 36,100 36,370 36,640 36,910 37,180 37,460 54 
55 32,120 32,380 32,640 32,900 33,170 33,430 33,690 33,960 34,220 34,490 34,750 35,020 35,290 35,560 35,830 36,100 36,370 36,640 36,910 37,180 37,460 55 

HEADWATER 872 to 874 MAY 2008 



TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

13

Ad• HEADWATER ELEVATION z•.
S 874.0 874 .1 874 .2 874 .3 874.4 874 .5 874.6 874.7 87 D.8E7E VO875.0 1 875.1 875 .2 8 7 8 875.5 875 .6 875 .7 875 .8 87 . 7 .0

1-__ 874.0_ 874.5_ 1 875.1 87.84975.2 1 875.3 1875.4 855 875.6 875.7 875.8 875.9 1876.0 V'5

1
2
3
4
5

90
180
270
370
470

570
680
780
890
940

1,410
1,930
2, 460
2,980
4,010

5, 040
6, 070
7, 070
8, 070
9, 080

10, 060
11, 040
12, 030
13, 010
13, 990

14, 970
15, 980
16, 980
17, 980
18,960

19, 950
20,930
21, 690
22,450
23,210

24,000
24,780
25, 570
26, 630
27, 680

28,730
30,470
32,210
33,950
35,120

36, 290
37,460
37,460
37,460
37,460

37,460
37,460
37,460
37,460
37,460

90
180
270
370
470

570
680
780
890
940

1,420
1,940
2,460
2,990
4, 020

5, 050
6, 080
7, 090
8, 090
9, 100

10, 090
11, 070
12, 060
13, 040
14,030

15, 020
16, 020
17,020
18, 030
19, 020

20, 010
21, 000
21,760
22, 520
23, 280

24, 070
24, 860
25, 650
26, 710
27, 770

28, 830
30, 570
32, 320
34, 070
35, 290

36, 510
37, 730
37, 730
37, 730
37, 730

37, 730
37, 730
37, 730
37, 730
37, 730

90
180
270
370
470

580
680
780
890
950

1,420
1,940
2,470
2,990
4,030

5, 060
6, 100
7,110
8, 120
9,130

10,110
11, 100
12,090
13,080
14,070

15, 060
16, 060
17,070
18,080
19,070

20,060
21,060
21,820
22,590
23,350

24, 150
24, 940
25,730
26,800
27,860

28,920
30,680
32, 430
34,190
35,460

36,730
38, 010
38, 010
38, 010
38, 010

38,010
38,010
38,010
38,010
38,010

90
180
280
370
470

580
680
790
890
950

1,420
1,950
2,470
3, 000
4,040

5,070
6,110
7,120
8,140
9,150

10,140
11, 130
12,120
13,110
14,110

15,100
16,110
17,120
18,130
19,120

20,120
21,120
21, 890
22, 650
23,420

24, 220
25, 020
25, 810
26, 880
27, 950

29,020
30, 780
32, 550
34,310
35,630

36,960
38,280
38,280
38,280
38,280

38,280
38, 280
38, 280
38,280
38, 280

90
180
280
370
480

580
680
790
900
950

1,430
1,950
2,480
3,010
4,050

5,090
6,130
7,140
8,160
9,170

10,170
11, 160
12,150
13,150
14,140

15,140
16,150
17,170
18,180
19,180

20,180
21,180
21,950
22,720
23,490

24,290
25,090
25,890
26,960
28,040

29,110
30,880
32,660
34,430
35,810

37,180
38,560
38,560
38,560
38,560

38,560
38, 560
38, 560
38,560
38, 560

90
180
280
380
480

580
680
790
900
950

1,430
1,960
2,490
3,020
4,060

5,100
6,140
7,160
8,180
9,190

10,190
11,190
12,180
13,180
14,180

15,180
16,200
17,210
18,230
19,230

20,240
21,240
22,010
22,790
23,560

24,360
25,170
25, 970
27, 050
28,120

29,200
30, 980
32, 770
34, 550
35,980

37,410
38, 830
38, 830
38, 830
38, 830

38,830
38,830
38,830
38, 830
38,830

90
180
280
380
480

580
690
790
900
950

1,430
1,960
2,490
3,020
4,070

5,110
6,160
7,180
8, 200
9, 220

10,220
11,220
12, 220
13, 220
14, 220

15,220
16,240
17, 260
18,280
19,290

20,290
21,300
22,080
22, 850
23, 630

24,440
25, 240
26,050
27,130
28,210

29,290
31,090
32,880
34,670
36,150

37,630
39,110
39,110
39,110
39,110

39,110
39,110
39,110
39,110
39,110

90
180
280
380
480

580
690
790
900
960

1,440
1,970
2,500
3,030
4,080

5,120
6,170
7,190
8,220
9,240

10,240
11,240
12, 250
13, 250
14,260

15,260
16,280
17, 310
18,330
19,340

20,350
21,360
22,140
22, 920
23, 700

24, 510
25,320
26,130
27,220
28,300

29,390
31,190
32,990
34,790
36,320

37,860
39,390
39,390
39,390
39,390

39, 390
39, 390
39, 390
39, 390
39,390

90
180
280
380
480

580
690
800
900
960

1,440
1,970
2, 500
3, 040
4,090

5,140
6,190
7,210
8,240
9,260

10,270
11,270
12, 280
13, 290
14,290

15, 300
16, 330
17, 350
18,380
19,390

20, 410
21, 420
22,200
22,990
23,770

24,580
25, 400
26, 210
27, 300
28, 390

29,480
31,290
33,100
34, 910
36,490

38, 080
39, 670
39, 670
39, 670
39, 670

39, 670
39, 670
39, 670
39, 670
39,670

90
180
280
380
480

580
690
800
910
960

1,440
1,980
2, 510
3, 040
4, 100

5,150
6, 200
7,230
8,260
9,290

10,290
11,300
12, 310
13, 320
14,330

15,340
16, 370
17, 400
18,430
19,450

20,460
21,480
22, 270
23,050
23,840

24,650
25,470
26,290
27, 380
28, 480

29, 570
31, 390
33, 210
35, 020
36,670

38, 310
39,950
39, 950
39, 950
39,950

39, 950
39,950
39, 950
39, 950
39, 950

90
180
280
380
480

590
690
800
910
960

1,450
1,980
2, 520
3, 050
4,110

5,160
6, 220
7, 250
8, 280
9,310

10,320
11,330
12,340
13,350
14,370

15,380
16,410
17,450
18,480
19,500

20,520
21,540
22,330
23,120
23,910

24,730
25,550
26,370
27,470
28,560

29,660
31,490
33,310
35,140
36,840

38,530
40,230
40,230
40,230
40,230

40,230
40,230
40,230
40,230
40,230

90
180
280
380
480

590
690
800
910
970

1,450
1,980
2,520
3, 060
4,120

5,170
6 230
7: 260
8,300
9,330

10,350
11,360
12,370
13, 390
14,400

15, 420
16,460
17,490
18,530
19,550

20,580
21,600
22, 390
23, 180
23,970

24, 800
25,620
26,440
27,550
28,650

29,750
31,590
33,420
35, 260
37, 010

38, 760
40, 510
40, 510
40, 510
40, 510

40,510
40, 510
40, 510
40, 510
40, 510

90
180
280
380
480

590
700
800
910
970

1,450
1,990
2,530
3, 060
4,120

5,190
6, 250
7,280
8,320
9,350

10, 370
11,390
12, 400
13, 420
14,440

15,460
16, 500
17,540
18, 580
19,600

20,630
21,660
22,450
23,250
24,040

24,870
25,700
26, 520
27, 630
28,740

29,840
31,690
33,530
35,370
37, 180

38,990
40,790
40,790
40,790
40,790

40,790
40,790
40,790
40,790
40,790

90
180
280
380
480

590
700
810
910
970

1,450
1,990
2, 530
3, 070
4,130

5,200
6, 260
7,300
8, 340
9, 380

10,400
11,410
12,430
13,460
14,480

15,500
16,540
17,580
18, 630
19, 660

20,690
21,720
22,520
23,310
24,110

24,940
25,770
26,600
27,710
28,820

29,940
31, 790
33, 640
35,490
37,350

39,210
41,080
41,080
41,080
41,080

41,080
41,080
41,080
41,080
41,080

90
190
280
380
490

590
700
810
920
970

1,460
2,000
2, 540
3, 080
4,140

5,210
6, 270
7, 320
8, 360
9,400

10,420
11,440
12,460
13, 490
14, 510

15,540
16,580
17,630
18,680
19,710

20,740
21,780
22, 580
23, 380
24,180

25, 010
25, 850
26,680
27,790
28,910

30,030
31; 890
33, 750
35, 610
37,520

39,440
41, 360
41, 360
41, 360
41, 360

41,360
41, 360
41, 360
41,360
41, 360

90
190
280
380
490

590
700
810
920
970

1,460
2,000
2,540
3,090
4,150

5,220
6, 290
7, 330
8,380
9,420

10,450
11,470
12, 500
13, 520
14,550

15,580
16,630
17,680
18,720
19,760

20,800
21,840
22,640
23,440
24,250

25, 080
25, 920
26,760
27,880
29,000

30,120
31,980
33, 850
35, 720
37,700

39,670
41,640
41,640
41,640
41,640

41,640
41,640
41,640
41,640
41,640

90
190
280
390
490

590
700
810
920
980

1,460
2,010
2,550
3,090
4,160

5,230
6,300
7,350
8,400
9,450

10,470
11,500
12,530
13,560
14,590

15,620
16,670
17,720
18,770
19,810

20,850
21,890
22,700
23,510
24,310

25,150
25,990
26,830
27,960
29,080

30,210
32,080
33,960
35,840
37,830

39,830
41,830
41,860
41,900
41,930

41,930
41,930
41,930
41,930
41,930

90
190
280
390
490

600
700
810
920
980

1,470
2,010
2, 560
3,100
4,170

5, 250
6, 320
7,370
8, 420
9, 470

10,500
11, 530
12, 560
13, 590
14, 620

15,660
16,710
17,770
18,820
19,870

20,910
21,950
22,760
23,570
24,380

25,220
26, 070
26, 910
28, 040
29,170

30,300
32,180
34,070
35,950
37,910

39,880
41,840
41,970
42,090
42,210

42,210
42,210
42,210
42,210
42,210

90
190
290
390
490

600
700
810
920
980

1,470
2,020
2,560
3,110
4,180

5,260
6, 330
7,390
8, 440
9, 490

10,520
11,550
12,590
13,620
14,660

15,700
16, 750
17, 810
18, 870
19,920

20,960
22,010
22,820
23,640
24,450

25,290
26,140
26,990
28, 120
29, 250

30, 380
32,280
34,170
36,070
37,990

39,920
41,850
42,070
42,280
42, 500

42, 500
42,500
42,500
42,500
42,500

90
190
290
390
490

600
710
820
930
980

1,470
2,020
2, 570
3,110
4,190

5,270
6,350
7,400
8, 460
9,510

10,550
11,580
12,620
13,660
14,700

15, 740
16,800
17,860
18,920
19,970

21,020
22, 070
22, 890
23,700
24,520

25,360
26,210
27,060
28, 200
29, 340

30,470
32, 380
34, 280
36,180
38, 070

39,970
41,860
42,170
42,480
42, 790

42,790
42, 790
42, 790
42, 790
42, 790

90
190
290
390
490

600
710
820
930
990

1,480
2, 030
2, 570
3,120
4,200

5,280
6,360
7,420
8,480
9,530

10,570
11,610
12, 650
13, 690
14, 730

15,770
16,840
17,900
18,970
20, 020

21,070
22, 130
22, 950
23,760
24,580

25,430
26, 290
27,140
28,280
29,420

30,560
32,470
34,380
36,290
38, 150

40, 010
41,870
42,270
42,670
43, 070

43,070
43,070
43,070
43,070
43,070

1
2
3
4
5

MAY 2008 HEADWATER 874 to 876

TIMS FORD DAM 13 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 
i'!"~ ~~~ <iffi " ~ 874.0 874.1 874.2 874.3 874.4 874.5 874.6 874.7 874.8 874.9 875.0 875.1 875.2 875.3 875.4 875.5 875.6 875.7 875.8 875.9 876.0 "~~ 

1 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 1 
2 180 180 180 180 180 180 180 180 180 180 180 180 180 180 190 190 190 190 190 190 190 2 
3 270 270 270 280 280 280 280 280 280 280 280 280 280 280 280 280 280 280 290 290 290 3 
4 370 370 370 370 370 380 380 380 380 380 380 380 380 380 380 380 390 390 390 390 390 4 
5 470 470 470 470 480 480 480 480 480 480 480 480 480 480 490 490 490 490 490 490 490 5 

6 570 570 580 580 580 580 580 580 580 580 590 590 590 590 590 590 590 600 600 600 600 6 
7 680 680 680 680 680 680 690 690 690 690 690 690 700 700 700 700 700 700 700 710 710 7 
8 780 780 780 790 790 790 790 790 800 800 800 800 800 810 810 810 810 810 810 820 820 8 
9 890 890 890 890 900 900 900 900 900 910 910 910 910 910 920 920 920 920 920 930 930 9 

10 940 940 950 950 950 950 950 960 960 960 960 970 970 970 970 970 980 980 980 980 990 10 

11 1,410 1,420 1,420 1,420 1,430 1,430 1,430 1,440 1,440 1,440 1,450 1,450 1,450 1,450 1,460 1,460 1,460 1,470 1,470 1,470 1,480 11 
12 1,930 1,940 1,940 1,950 1,950 1,960 1,960 1,970 1,970 1,980 1,980 1,980 1,990 1,990 2,000 2,000 2,010 2,010 2,020 2,020 2,030 12 
13 2,460 2,460 2,470 2,470 2,480 2,490 2,490 2,500 2,500 2,510 2,520 2,520 2,530 2,530 2,540 2,540 2,550 2,560 2,560 2,570 2,570 13 
14 2,980 2,990 2,990 3,000 3,010 3,020 3,020 3,030 3,040 3,040 3,050 3,060 3,060 3,070 3,080 3,090 3,090 3,100 3,110 3,110 3,120 14 
15 4,010 4,020 4,030 4,040 4,050 4,060 4,070 4,080 4,090 4,100 4,110 4,120 4,120 4,130 4,140 4,150 4,160 4,170 4,180 4,190 4,200 15 

16 5,040 5,050 5,060 5,070 5,090 5,100 5,110 5,120 5,140 5,150 5,160 5,170 5,190 5,200 5,210 5,220 5,230 5,250 5,260 5,270 5,280 16 
17 6,070 6,080 6,100 6,110 6,130 6,140 6,160 6,170 6,190 6,200 6,220 6,230 6,250 6,260 6,270 6,290 6,300 6,320 6,330 6,350 6,360 17 
18 7,070 7,090 7,110 7,120 7,140 7,160 7,180 7,190 7,210 7,230 7,250 7,260 7,280 7,300 7,320 7,330 7,350 7,370 7,390 7,400 7,420 18 
19 8,070 8,090 8,120 8,140 8,160 8,180 8,200 8,220 8,240 8,260 8,280 8,300 8,320 8,340 8,360 8,380 8,400 8,420 8,440 8,460 8,480 19 
20 9,080 9,100 9,130 9,150 9,170 9,190 9,220 9,240 9,260 9,290 9,310 9,330 9,350 9,380 9,400 9,420 9,450 9,470 9,490 9,510 9,530 20 

21 10,060 10,090 10,110 10,140 10,170 10,190 10,220 10,240 10,270 10,290 10,320 10,350 10,370 10,400 10,420 10,450 10,470 10,500 10,520 10,550 10,570 21 
22 11,040 11,070 11,100 11,130 11,160 11,190 11,220 11,240 11,270 11,300 11,330 11,360 11,390 11,410 11,440 11,470 11,500 11,530 11,550 11,580 11,610 22 
23 12,030 12,060 12,090 12,120 12,150 12,180 12,220 12,250 12,280 12,310 12,340 12,370 12,400 12,430 12,460 12,500 12,530 12,560 12,590 12,620 12,650 23 
24 13,010 13,040 13,080 13,110 13,150 13,180 13,220 13,250 13,290 13,320 13,350 13,390 13,420 13,460 13,490 13,520 13,560 13,590 13,620 13,660 13,690 24 
25 13,990 14,030 14,070 14,110 14,140 14,180 14,220 14,260 14,290 14,330 14,370 14,400 14,440 14,480 14,510 14,550 14,590 14,620 14,660 14,700 14,730 25 

26 14,970 15,020 15,060 15,100 15,140 15,180 15,220 15,260 15,300 15,340 15,380 15,420 15,460 15,500 15,540 15,580 15,620 15,660 15,700 15,740 15,770 26 
27 15,980 16,020 16,060 16,110 16,150 16,200 16,240 16,280 16,330 16,370 16,410 16,460 16,500 16,540 16,580 16,630 16,670 16,710 16,750 16,800 16,840 27 
28 16,980 17,020 17,070 17,120 17,170 17,210 17,260 17,310 17,350 17,400 17,450 17,490 17,540 17,580 17,630 17,680 17,720 17,770 17,810 17,860 17,900 28 
29 17,980 18,030 18,080 18,130 18,180 18,230 18,280 18,330 18,380 18,430 18,480 18,530 18,580 18,630 18,680 18,720 18,770 18,820 18,870 18,920 18,970 29 
30 18,960 19,020 19,070 19,120 19,180 19,230 19,290 19,340 19,390 19,450 19,500 19,550 19,600 19,660 19,710 19,760 19,810 19,870 19,920 19,970 20,020 30 

31 19,950 20,010 20,060 20,120 20,180 20,240 20,290 20,350 20,410 20,460 20,520 20,580 20,630 20,690 20,740 20,800 20,850 20,910 20,960 21,020 21,070 31 
32 20,930 21,000 21,060 21,120 21,180 21,240 21,300 21,360 21,420 21,480 21,540 21,600 21,660 21,720 21,780 21,840 21,890 21,950 22,010 22,070 22,130 32 
33 21,690 21,760 21,820 21,890 21,950 22,010 22,080 22,140 22,200 22,270 22,330 22,390 22,450 22,520 22,580 22,840 22,700 22,760 22,820 22,890 22,950 33 
34 22,450 22,520 22,590 22,650 22,720 22,790 22,850 22,920 22,990 23,050 23,120 23,180 23,250 23,310 23,380 23,440 23,510 23,570 23,840 23,700 23,760 34 
35 23,210 23,280 23,350 23,420 23,490 23,560 23,630 23,700 23,770 23,840 23,910 23,970 24,040 24,110 24,180 24,250 24,310 24,380 24,450 24,520 24,580 35 

36 24,000 24,070 24,150 24,220 24,290 24,360 24,440 24,510 24,580 24,650 24,730 24,800 24,870 24,940 25,010 25,080 25,150 25,220 25,290 25,360 25,430 36 
37 24,780 24,860 24,940 25,020 25,090 25,170 25,240 25,320 25,400 25,470 25,550 25,620 25,700 25,770 25,850 25,920 25,990 26,070 26,140 26,210 26,290 37 
38 25,570 25,650 25,730 25,810 25,890 25,970 26,050 26,130 26,210 26,290 26,370 26,440 26,520 26,600 26,680 26,760 26,830 26,910 26,990 27,060 27,140 38 
39 26,630 26,710 26,800 26,880 26,960 27,050 27,130 27,220 27,300 27,380 27,470 27,550 27,630 27,710 27,790 27,880 27,960 28,040 28,120 28,200 28,280 39 
40 27,680 27,770 27,860 27,950 28,040 28,120 28,210 28,300 28,390 28,480 28,560 28,650 28,740 28,820 28,910 29,000 29,080 29,170 29,250 29,340 29,420 40 

41 28,730 28,830 28,920 29,020 29,110 29,200 29,290 29,390 29,480 29,570 29,660 29,750 29,840 29,940 30,030 30,120 30,210 30,300 30,380 30,470 30,560 41 
42 30,470 30,570 30,680 30,780 30,880 30,980 31,090 31,190 31,290 31,390 31,490 31,590 31,690 31,790 31; 890 31,980 32,080 32,180 32,280 32,380 32,470 42 
43 32,210 32,320 32,430 32,550 32,660 32,770 32,880 32,990 33,100 33,210 33,310 33,420 33,530 33,640 33,750 33,850 33,960 34,070 34,170 34,280 34,380 43 
44 33,950 34,070 34,190 34,310 34,430 34,550 34,670 34,790 34,910 35,020 35,140 35,260 35,370 35,490 35,610 35,720 35,840 35,950 36,070 36,180 36,290 44 
45 35,120 35,290 35,460 35,630 35,810 35,980 36,150 36,320 36,490 36,670 36,840 37,010 37,180 37,350 37,520 37,700 37,830 37,910 37,990 38,070 38,150 45 

46 36,290 36,510 36,730 36,960 37,180 37,410 37,630 37,860 38,080 38,310 38,530 38,760 38,990 39,210 39,440 39,670 39,830 39,880 39,920 39,970 40,010 46 
47 37,460 37,730 38,010 38,280 38,560 38,830 39,110 39,390 39,670 39,950 40,230 40,510 40,790 41,080 41,360 41,640 41,830 41,840 41,850 41,860 41,870 47 
48 37,460 37,730 38,010 38,280 38,560 38,830 39,110 39,390 39,670 39,950 40,230 40,510 40,790 41,080 41,360 41,640 41,860 41,970 42,070 42,170 42,270 48 
49 37,460 37,730 38,010 38,280 38,560 38,830 39,110 39,390 39,670 39,950 40,230 40,510 40,790 41,080 41,360 41,640 41,900 42,090 42,280 42,480 42,670 49 
50 37,460 37,730 38,010 38,280 38,560 38,830 39,110 39,390 39,670 39,950 40,230 40,510 40,790 41,080 41,360 41,640 41,930 42,210 42,500 42,790 43,070 50 

51 37,460 37,730 38,010 38,280 38,560 38,830 39,110 39,390 39,670 39,950 40,230 40,510 40,790 41,080 41,360 41,640 41,930 42,210 42,500 42,790 43,070 51 
52 37,460 37,730 38,010 38,280 38,560 38,830 39,110 39,390 39,670 39,950 40,230 40,510 40,790 41,080 41,360 41,640 41,930 42,210 42,500 42,790 43,070 52 
53 37,460 37,730 38,010 38,280 38,560 38,830 39,110 39,390 39,670 39,950 40,230 40,510 40,790 41,080 41,360 41,640 41,930 42,210 42,500 42,790 43,070 53 
54 37,460 37,730 38,010 38,280 38,560 38,830 39,110 39,390 39,670 39,950 40,230 40,510 40,790 41,080 41,360 41,640 41,930 42,210 42,500 42,790 43,070 54 
55 37,460 37,730 38,010 38,280 38,560 38,830 39,110 39,390 39,670 39,950 40,230 40,510 40,790 41,080 41,360 41,640 41,930 42,210 42,500 42,790 43,070 55 

MAY 2008 HEADWATER 874 to 876 



14 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

t2 _ HEADWATER ELEVATION ____

M 1 876.0 876.1 876.2 876.3 876.4 876.5 876.6 876.7 [ 876.8 1 876.9 877.0 877.1 1 877.2 877.3 [ 877.4 877.5 877.6 877.7 877.8 877.9 1 878.0

1 90 90 90 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 1
2 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 200 200 2
3 290 290 290 290 290 290 290 290 290 290 290 290 290 290 290 300 300 300 300 300 300 3
4 390 390 390 390 390 390 390 390 400 400 400 400 400 400 400 400 400 400 400 400 410 4
5 490 490 490 500 500 500 500 500 500 500 500 500 510 510 510 510 510 510 510 510 510 5

6 600 600 600 600 600 610 610 610 610 610 610 610 610 620 620 620 620 620 620 620 630 6
7 710 710 710 710 710 720 720 720 720 720 720 720 730 730 730 730 730 730 740 740 740 7
8 820 820 820 820 830 830 830 830 830 830 840 840 840 840 840 840 850 850 850 850 850 8
9 930 930 930 930 940 940 940 940 940 950 950 950 950 950 960 960 960 960 960 970 970 9

10 990 990 990 990 990 1,000 1,000 1,000 1,000 1,000 1,010 1,010 1,010 1,010 1,010 1,020 1,020 1,020 1,020 1,030 1,030 10

11 1,480 1,480 1,480 1,490 1,490 1,490 1,500 1,500 1,500 1,510 1,510 1,510 1,520 1,520 1,520 1,530 1,530 1,530 1,530 1,540 1,540 11
12 2,030 2,030 2,030 2,040 2,040 2,050 2,050 2,060 2,060 2,070 2,070 2,070 2,080 2, 080 2, 090 2,090 2,100 2, 100 2, 100 2,110 2,110 12
13 2, 570 2, 580 2,580 2,590 2, 600 2,600 2,610 2,610 2,620 2,620 2,630 2,630 2,640 2, 650 2,650 2,660 2,660 2,670 2,670 2,680 2,680 13
14 3, 120 3, 130 3,130 3,140 3,150 3,150 3,160 3,170 3,180 3,180 3,190 3,200 3,200 3,210 3,220 3,220 3,230 3,240 3,240 3,250 3,260 14
15 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280 4,290 4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380 4,390 15

16 5,280 5,290 5,310 5,320 5,330 5,340 5, 350 5,360 5,380 5,390 5,400 5,410 5,420 5,430 5,450 5,460 5,470 5,480 5,490 5,500 5,520 16
17 6,360 6,380 6,390 6,410 6,420 6,430 6,450 6,460 6,480 6,490 6,510 6,520 6 530 6,550 6,560 6,580 6,590 6,600 6,620 6,630 6,650 17
18 7, 420 7,440 7,450 7,470 7,490 7, 500 7, 520 7,540 7, 560 7,570 7,590 7,610 7, 620 7,640 7,650 7, 670 7,690 7, 700 7, 720 7, 740 7,750 18
19 8,480 8,500 8,520 8,540 8,560 8,570 8,590 8,610 8,630 8,650 8,670 8,690 8,710 8,730 8,750 8,770 8,790 8,810 8,820 8,840 8,860 19
20 9, 530 9, 560 9,580 9,600 9,620 9, 650 9,670 9,690 9, 710 9, 730 9, 750 9, 780 9, 800 9,820 9,840 9,860 9, 880 9,910 9, 930 9,950 9,970 20

21 10,570 10,600 10,620 10,650 10,670 10,700 10,720 10,750 10,770 10,790 10,820 10,840 10,870 10,890 10,920 10,940 10,960 10,990 11,010 11,040 11,060 21
22 11,610 11,640 11,670 11,690 11,720 11,750 11,770 11,800 11,830 11,860 11,880 11,910 11,940 11,960 11,990 12,020 12,040 12,070 12,100 12,120 12,150 22
23 12,650 12,680 12,710 12,740 12,770 12,800 12,830 12,860 12,890 12,920 12,950 12 980 13,010 13,040 13,070 13,100 13,120 13,150 13,180 13,210 13,240 23
24 13,690 13,720 13,760 13,790 13,820 13,860 13,890 13,920 13,950 13,990 14,020 14,050 14,080 14,120 14,150 14,180 14,210 14,240 14,280 14,310 14,340 24
25 14, 730 14,770 14,800 14,840 14,880 14, 910 14,950 14, 980 15, 020 15,050 15,090 15,120 15,160 15,190 15,230 15,260 15,300 15,330 15,370 15,400 15,440 25

26 15,770 15,810 15,850 15,890 15,930 15,970 16,010 16,050 16,080 16,120 16,160 16,200 16,240 16,270 16,310 16,350 16,390 16,420 16,460 16,500 16,540 26
27 16, 840 16,880 16,920 16,960 17,010 17, 050 17,090 17,130 17,170 17,210 17,250 17,300 17,340 17,380 17,420 17,460 17,500 17, 540 17,580 17,620 17, 660 27
28 17, 900 17,950 17,990 18,040 18,080 18,130 18,170 18,220 18,260 18,310 18,350 18,390 18,440 18,480 18, 520 18,570 18,610 18, 660 18,700 18,740 18, 790 28
29 18, 970 19, 020 19,060 19,110 19,160 19,210 19,260 19, 300 19, 350 19, 400 19,440 19,490 19,540 19,590 19, 630 19, 680 19,720 19,770 19,820 19, 860 19,910 29
30 20, 020 20, 070 20,120 20,180 20,230 20,280 20, 330 20,380 20,430 20, 480 20,530 20,580 20,630 20,680 20, 730 20, 780 20,830 20,880 20, 930 20, 980 21,030 30

31 21,070 21,130 21,180 21,240 21,290 21,350 21,400 21,450 21,510 21,560 21,620 21,670 21,720 21,780 21,830 21,880 21,930 21,990 22,040 22, 090 22, 140 31
32 22, 130 22,190 22, 240 22, 300 22, 360 22, 420 22, 470 22,530 22, 590 22, 650 22,700 22,760 22, 810 22,870 22, 930 22, 980 23, 040 23, 090 23, 150 23, 210 23, 260 32
33 22, 950 23, 010 23,070 23,130 23,190 23, 250 23, 310 23, 370 23, 430 23, 490 23, 550 23, 610 23, 670 23, 730 23, 780 23,840 23, 900 23, 960 24, 020 24, 080 24, 130 33
34 23, 760 23, 830 23, 890 23, 950 24,020 24, 080 24, 140 24, 210 24, 270 24, 330 24, 390 24, 460 24,520 24, 580 24, 640 24, 700 24,760 24, 830 24, 890 24, 950 25, 010 34
35 24,580 24,650 24,720 24,780 24,850 24, 910 24,980 25,040 25,110 25, 170 25,240 25,300 25,370 25,430 25, 500 25,560 25,630 25,690 25,750 25, 820 25,880 35

36 25, 430 25, 500 25, 570 25,640 25,710 25,780 25,850 25, 920 25, 990 26,050 26,120 26,190 26, 260 26, 330 26, 390 26,460 26, 530 26, 590 26, 660 26, 730 26, 790 36
37 26,290 26, 360 26,430 26,500 26,580 26,650 26,720 26, 790 26,860 26,940 27,010 27,080 27, 150 27,220 27, 290 27,360 27,430 27, 500 27,570 27,640 27, 710 37
38 27, 140 27, 210 27, 290 27, 370 27,440 27, 520 27, 590 27, 670 27, 740 27, 820 27, 890 27,960 28,040 28,110 28,180 28, 260 28, 330 28, 400 28,480 28, 550 28, 620 38
39 28, 280 28, 360 28,440 28, 520 28,600 28,680 28, 760 28, 840 28, 920 28, 990 29, 070 29, 150 29, 230 29, 310 29, 380 29,460 29, 540 29, 610 29, 690 29, 770 29, 840 39
40 29, 420 29, 510 29, 590 29, 670 29,760 29, 840 29, 920 30, 010 30, 090 30, 170 30, 250 30,340 30, 420 30,500 30, 580 30, 660 30, 740 30, 820 30, 910 30,990 31,070 40

41 30,560 30,650 30,740 30,830 30,920 31,000 31,090 31,180 31,260 31,350 31,440 31,520 31,610 31,700 31,780 31,870 31,950 32,040 32,120 32,200 32,290 41
42 32, 470 32,570 32,670 32,760 32,860 32,950 33,050 33 140 33,240 33,330 33,430 33 520 33,620 33,710 33,800 33,900 33, 990 34,080 34,170 34,270 34,360 42
43 34, 380 34,490 34, 590 34,700 34, 800 34,910 35,010 35,110 35,210 35,320 35,420 35, 520 35,620 35,730 35,830 35,930 36, 030 36,130 36,230 36, 330 36,430 43
44 36,290 36,410 36, 520 36,630 36, 740 36, 860 36,970 37,080 37,190 37, 300 37,410 37,520 37,630 37,740 37, 850 37,960 38, 070 38,170 38 280 38, 390 38,500 44
45 38, 150 38,230 38, 300 38,380 38,460 38, 530 38,620 38,740 38, 860 38, 980 39,100 39,210 39,330 39,450 39, 570 39,680 39, 800 39, 920 40, 030 40, 150 40,260 45

46 40,010 40,050 40,090 40,130 40,170 40,200 40,270 40,400 40,530 40,660 40,780 40,910 41,030 41,160 41,290 41,410 41,530 41,660 41,780 41,910 42,030 46
47 41, 870 41,870 41,870 41,880 41,880 41, 880 41,920 42,060 42,200 42,330 42,470 42,600 42,740 42,870 43,000 43,140 43,270 43,400 43,530 43,660 43,790 47
48 42, 270 42, 370 42, 470 42, 560 42,660 42, 760 42, 890 43, 070 43, 260 43,450 43,640 43, 830 44, 010 44, 200 44, 390 44, 580 44,770 44, 950 45,140 45, 330 45, 520 48
49 42, 670 42, 860 43, 060 43, 250 43,440 43, 640 43, 850 44,090 44, 330 44, 570 44,810 45, 050 45, 290 45,540 45, 780 46, 020 46,260 46, 510 46, 750 46, 990 47, 240 49
50 43, 070 43, 360 43, 650 43, 940 44,230 44, 520 44, 810 45, 100 45, 390 45, 690 45, 980 46, 280 46, 570 46, 870 47,160 47,460 47, 760 48, 060 48, 360 48, 660 48, 960 50

51 43,070 43, 360 43, 650 43, 940 44,230 44, 520 44, 810 45,100 45, 390 45, 690 45, 980 46, 280 46, 570 46, 870 47,160 47, 460 47, 760 48, 060 48, 360 48,660 48, 960 51
52 43, 070 43, 360 43, 650 43, 940 44,230 44, 520 44,810 45,100 45, 390 45, 690 45,980 46, 280 46, 570 46, 870 47,:160 47, 460 47, 760 48, 060 48,360 48,660 48, 960 52
53 43, 070 43, 360 43, 650 43, 940 44, 230 44, 520 44, 810 45,100 45, 390 45, 690 45,980 46 280 46, 570 46, 870 47, 160 47, 460 47, 760 48, 060 48,360 48, 660 48, 960 53
54 43, 070 43, 360 43,650 43,940 44,230 44, 520 44,810 45,100 45 390 45,690 45,980 46, 280 46, 570 46,870 47,160 47 460 47,760 48, 060 48,360 48,660 48, 960 54
55 43, 070 43, 360 43,650 43,940 44,230 44,520 44,810 45,100 45, 390 45,690 45,980 46,280 46, 570 46,870 47,160 47,460 47,760 48,060 48,360 48,660 48,960 55

HEADWATER 876 to 878 MAY 2008

14 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~~ 
o~~ 876.0 876.1 876.2 876.3 876.4 876.5 876.6 876.7 876.8 876.9 877.0 877.1 877.2 877.3 877.4 877.5 877.6 877.7 877.8 877.9 878.0 o~~ 

1 90 90 90 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 1 
2 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 190 200 200 2 
3 290 290 290 290 290 290 290 290 290 290 290 290 290 290 290 300 300 300 300 300 300 3 
4 390 390 390 390 390 390 390 390 400 400 400 400 400 400 400 400 400 400 400 400 410 4 
5 490 490 490 500 500 500 500 500 500 500 500 500 510 510 510 510 510 510 510 510 510 5 

6 600 600 600 600 600 610 610 610 610 610 610 610 610 620 620 620 620 620 620 620 630 6 
7 710 710 710 710 710 720 720 720 720 720 720 720 730 730 730 730 730 730 740 740 740 7 
8 820 820 820 820 830 830 830 830 830 830 840 840 840 840 840 840 850 850 850 850 850 8 
9 930 930 930 930 940 940 940 940 940 950 950 950 950 950 960 960 960 960 960 970 970 9 

10 990 990 990 990 990 1,000 1,000 1,000 1,000 1,000 1,010 1,010 1,010 1,010 1,010 1,020 1,020 1,020 1,020 1,030 1,030 10 

11 1,480 1,480 1,480 1,490 1,490 1,490 1,500 1,500 1,500 1,510 1,510 1,510 1,520 1,520 1,520 1,530 1,530 1,530 1,530 1,540 1,540 11 
12 2,030 2,030 2,030 2,040 2,040 2,050 2,050 2,060 2,060 2,070 2,070 2,070 2,080 2,080 2,090 2,090 2,100 2,100 2,100 2,110 2,110 12 
13 2,570 2,580 2,580 2,590 2,600 2,600 2,610 2,610 2,620 2,620 2,630 2,630 2,640 2,650 2,650 2,660 2,660 2,670 2,670 2,680 2,680 13 
14 3,120 3,130 3,130 3,140 3,150 3,150 3,160 3,170 3,180 3,180 3,190 3,200 3,200 3,210 3,220 3,220 3,230 3,240 3,240 3,250 3,260 14 
15 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280 4,290 4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380 4,390 15 

16 5,280 5,290 5,310 5,320 5,330 5,340 5,350 5,360 5,380 5,390 5,400 5,410 5,420 5,430 5,450 5,460 5,470 5,480 5,490 5,500 5,520 16 
17 6,360 6,380 6,390 6,410 6,420 6,430 6,450 6,460 6,480 6,490 6,510 6,520 6,530 6,550 6,560 6,580 6,590 6,600 6,620 6,630 6,650 17 
18 7,420 7,440 7,450 7,470 7,490 7,500 7,520 7,540 7,560 7,570 7,590 7,610 7,620 7,640 7,650 7,670 7,690 7,700 7,720 7,740 7,750 18 
19 8,480 8,500 8,520 8,540 8,560 8,570 8,590 8,610 8,630 8,650 8,670 8,690 8,710 8,730 8,750 8,770 8,790 8,810 8,820 8,840 8,860 19 
20 9,530 9,560 9,580 9,600 9,620 9,650 9,670 9,690 9,710 9,730 9,750 9,780 9,800 9,820 9,840 9,860 9,880 9,910 9,930 9,950 9,970 20 

21 10,570 10,600 10,620 10,650 10,670 10,700 10,720 10,750 10,770 10,790 10,820 10,840 10,870 10,890 10,920 10,940 10,960 10,990 11,010 11,040 11,060 21 
22 11,610 11,640 11,670 11,690 11,720 11,750 11,770 11,800 11,830 11,860 11,880 11,910 11,940 11,960 11,990 12,020 12,040 12,070 12,100 12,120 12,150 22 
23 12,650 12,680 12,710 12,740 12,770 12,800 12,830 12,860 12,890 12,920 12,950 12,980 13,010 13,040 13,070 13,100 13,120 13,150 13,180 13,210 13,240 23 
24 13,690 13,720 13,760 13,790 13,820 13,860 13,890 13,920 13,950 13,990 14,020 14,050 14,080 14,120 14,150 14,180 14,210 14,240 14,280 14,310 14,340 24 
25 14,730 14,770 14,800 14,840 14,880 14,910 14,950 14,980 15,020 15,050 15,090 15,120 15,160 15,190 15,230 15,260 15,300 15,330 15,370 15,400 15,440 25 

26 15,770 15,810 15,850 15,890 15,930 15,970 16,010 16,050 16,080 16,120 16,160 16,200 16,240 16,270 16,310 16,350 16,390 16,420 16,460 16,500 16,540 26 
27 16,840 16,880 16,920 16,960 17,010 17,050 17,090 17,130 17,170 17,210 17,250 17,300 17,340 17,380 17,420 17,460 17,500 17,540 17,580 17,620 17,660 27 
28 17,900 17,950 17,990 18,040 18,080 18,130 18,170 18,220 18,260 18,310 18,350 18,390 18,440 18,480 18,520 18,570 18,610 18,660 18,700 18,740 18,790 28 
29 18,970 19,020 19,060 19,110 19,160 19,210 19,260 19,300 19,350 19,400 19,440 19,490 19,540 19,590 19,630 19,680 19,720 19,770 19,820 19,860 19,910 29 
30 20,020 20,070 20,120 20,180 20,230 20,280 20,330 20,380 20,430 20,480 20,530 20,580 20,630 20,680 20,730 20,780 20,830 20,880 20,930 20,980 21,030 30 

31 21,070 21,130 21,180 21,240 21,290 21,350 21,400 21,450 21,510 21,560 21,620 21,670 21,720 21,780 21,830 21,880 21,930 21,990 22,040 22,090 22,140 31 
32 22,130 22,190 22,240 22,300 22,360 22,420 22,470 22,530 22,590 22,650 22,700 22,760 22,810 22,870 22,930 22,980 23,040 23,090 23,150 23,210 23,260 32 
33 22,950 23,010 23,070 23,130 23,190 23,250 23,310 23,370 23,430 23,490 23,550 23,610 23,670 23,730 23,780 23,840 23,900 23,960 24,020 24,080 24,130 33 
34 23,760 23,830 23,890 23,950 24,020 24,080 24,140 24,210 24,270 24,330 24,390 24,460 24,520 24,580 24,640 24,700 24,760 24,830 24,890 24,950 25,010 34 
35 24,580 24,650 24,720 24,780 24,850 24,910 24,980 25,040 25,110 25,170 25,240 25,300 25,370 25,430 25,500 25,560 25,630 25,690 25,750 25,820 25,880 35 

36 25,430 25,500 25,570 25,640 25,710 25,780 25,850 25,920 25,990 26,050 26,120 26,190 26,260 26,330 26,390 26,460 26,530 26,590 26,660 26,730 26,790 36 
37 26,290 26,360 26,430 26,500 26,580 26,650 26,720 26,790 26,860 26,940 27,010 27,080 27,150 27,220 27,290 27,360 27,430 27,500 27,570 27,640 27,710 37 
38 27,140 27,210 27,290 27,370 27,440 27,520 27,590 27,670 27,740 27,820 27,890 27,960 28,040 28,110 28,180 28,260 28,330 28,400 28,480 28,550 28,620 38 
39 28,280 28,360 28,440 28,520 28,600 28,680 28,760 28,840 28,920 28,990 29,070 29,150 29,230 29,310 29,380 29,460 29,540 29,610 29,690 29,770 29,840 39 
40 29,420 29,510 29,590 29,670 29,760 29,840 29,920 30,010 30,090 30,170 30,250 30,340 30,420 30,500 30,580 30,660 30,740 30,820 30,910 30,990 31,070 40 

41 30,560 30,650 30,740 30,830 30,920 31,000 31,090 31,180 31,260 31,350 31,440 31,520 31,610 31,700 31,780 31,870 31,950 32,040 32,120 32,200 32,290 41 
42 32,470 32,570 32,670 32,760 32,860 32,950 33,050 33,140 33,240 33,330 33,430 33,520 33,620 33,710 33,800 33,900 33,990 34,080 34,170 34,270 34,360 42 
43 34,380 34,490 34,590 34,700 34,800 34,910 35,010 35,110 35,210 35,320 35,420 35,520 35,620 35,730 35,830 35,930 36,030 36,130 36,230 36,330 36,430 43 
44 36,290 36,410 36,520 36,630 36,740 36,860 36,970 37,080 37,190 37,300 37,410 37,520 37,630 37,740 37,850 37,960 38,070 38,170 38,280 38,390 38,500 44 
45 38,150 38,230 38,300 38,380 38,460 38,530 38,620 38,740 38,860 38,980 39,100 39,210 39,330 39,450 39,570 39,680 39,800 39,920 40,030 40,150 40,260 45 

46 40,010 40,050 40,090 40,130 40,170 40,200 40,270 40,400 40,530 40,660 40,780 40,910 41,030 41,160 41,290 41,410 41,530 41,660 41,780 41,910 42,030 46 
47 41,870 41,870 41,870 41,880 41,880 41,880 41,920 42,060 42,200 42,330 42,470 42,600 42,740 42,870 43,000 43,140 43,270 43,400 43,530 43,660 43,790 47 
48 42,270 42,370 42,470 42,560 42,660 42,760 42,890 43,070 43,260 43,450 43,640 43,830 44,010 44,200 44,390 44,580 44,770 44,950 45,140 45,330 45,520 48 
49 42,670 42,860 43,060 43,250 43,440 43,640 43,850 44,090 44,330 44,570 44,810 45,050 45,290 45,540 45,780 46,020 46,260 46,510 46,750 46,990 47,240 49 
50 43,070 43,360 43,650 43,940 44,230 44,520 44,810 45,100 45,390 45,690 45,980 46,280 46,570 46,870 47,160 47,460 47,760 48,060 48,360 48,660 48,960 50 

51 43,070 43,360 43,650 43,940 44,230 44,520 44,810 45,100 45,390 45,690 45,980 46,280 46,570 46,870 47,160 47,460 47,760 48,060 48,360 48,660 48,960 51 
52 43,070 43,360 43,650 43,940 44,230 44,520 44,810 45,100 45,390 45,690 45,980 46,280 46,570 46,870 47,160 47,460 47,760 48,060 48,360 48,660 48,960 52 
53 43,070 43,360 43,650 43,940 44,230 44,520 44,810 45,100 45,390 45,690 45,980 46,280 46,570 46,870 47,160 47,460 47,760 48,060 48,360 48,660 48,960 53 
54 43,070 43,360 43,650 43,940 44,230 44,520 44,810 45,100 45,390 45,690 45,980 46,280 46,570 46,870 47,160 47,460 47,760 48,060 48,360 48,660 48,960 54 
55 43,070 43,360 43,650 43,940 44,230 44,520 44,810 45,100 45,390 45,690 45,980 46,280 46,570 46,870 47,160 47,460 47,760 48,060 48,360 48,660 48,960 55 

HEADWATER 876 to 878 MAY 2008 



TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

15

7. HEADWATER ELEVATION 4-_._

878.0 1 878.1 1 878.2 1 878.3 1878.4 78.5 1878.6 8787 1 878.8 1878.9 1 879.0 1879.1 1879.2 1879.3 1879.4 879.5 879.6 879.7 879.8 879.9 880.0

95
200
300
410
510

630
740
850
970

1,030

1,540
2, 110
2 680
3, 260
4, 390

5, 520
6 650
7, 750
8 860
9, 970

11,060
12 150
13, 240
14 340
15,440

16,540
17, 660
18, 790
19, 910
21,030

22,140
23,260
24,130
25, 010
25, 880

26,790
27,710
28,620
29,840
31,070

32, 290
34, 360
36, 430
38, 500
40,260

42, 030
43, 790
45, 520
47,240
48,960

48, 960
48, 960
48, 960
48, 960
48,960

95
200
300
410
510

630
740
850
970

1,030

1,540
2,120
2, 690
3,260
4, 390

5, 530
6, 660
7, 770
8, 880
9, 990

11,080
12,180
13,270
14, 370
15,470

16,570
17, 700
18,830
19, 960
21, 080

22,200
23, 320
24,190
25, 070
25, 940

26,860
27,780
28,690
29, 920
31,150

32,370
34,450
36, 530
38,600
40, 380

42,150
43,930
45, 700
47,480
49,260

49,260
49, 260
49, 260
49, 260
49, 260

95
200
300
410
520

630
740
860
970

1,030

1,550
2 120
2,700
3,270
4,400

5, 540
6,670
7,790
8,900

10,010

11, 110
12,200
13, 300
14 400
15, 510

16,610
17, 740
18,870
20, 000
21,120

22,250
23, 370
24 250
25,130
26,010

26, 930
27 850
28, 760
29,990
31,230

32,460
34, 540
36, 630
38,710
40,490

42, 270
44, 060
45,890
47, 730
49, 560

49,560
49,560
49,560
49,560
49,560

95
200
300
410
520

630
740
860
970

1,030

1,550
2,130
2, 700
3,280
4,410

5, 550
6,690
7,800
8,:920

10, 030

11,130
12, 230
13, 330
14,430
15,540

16, 650
17, 780
18,910
20,050
21,170

22, 300
23,430
24, 310
25,190
26,070

26,990
27, 910
28,840
30, 070
31, 310

32,540
34,630
36, 720
38,820
40,610

42,400
44,190
46,080
47,970
49,860

49, 860
49, 860
49,860
49,860
49,860

95
200
300
410
520

630
740
860
980

1,040

1,550
2,130
2,710
3, 280
4,420

5, 560
6, 700
7, 820
8,940

10,050

11,160
12,260
13,360
14,470
15, 570

16,680
17,820
18,960
20, 090
21,220

22,350
23,480
24,370
25,250
26,130

27,060
27,980
28,910
30,150
31,380

32,620
34,720
36, 820
38, 920
40,720

42,520
44,310
46,260
48,210
50,170

50,170
50,170
50,170
50,170
50,170

95
200
300
410
520

630
750
860
980

1,040

1,560
2,130
2,710
3,290
4,430

5,570
6,710
7,830
8,960

10,080

11,180
12,280
13,390
14,500
15, 610

16,720
17,860
19,000
20,140
21, 270

22,400
23,540
24,420
25,310
26,200

27,120
28, 050
28,980
30,220
31,460

32,710
34,810
36,920
39,030
40,830

42,640
44,440
46,340
48,240
50, 140

50,250
50, 360
50, 470
50,470
50,470

95
200
300
410
520

630
750
860
980

1,040

1,560
2,140
2,720
3,300
4,440

5,580
6,730
7,850
8, 970

10,100

11,200
12, 310
13,410
14,530
15,640

16,760
17, 900
19, 040
20,180
21,320

22,450
23,590
24,480
25,370
26,260

27,190
28,120
29,050
30, 300
31,540

32, 790
34,900
37, 020
39,130
40,950

42,760
44,570
46,410
48,240
50,070

50, 310
50,540
50,770
50, 770
50, 770

95
200
300
410
520

630
750
870
980

1,040

1,560
2,140
2,720
3,300
4,450

5, 590
6, 740
7,870
8,990

10,120

11,230
12, 330
13,440
14,560
15,680

16,790
17,940
19,080
20,230
21,370

22,510
23,640
24,540
25,430
26,320

27,250
28,190
29,120
30,370
31,620

32,870
34,990
37,120
39,240
41,060

42,880
44,700
46,470
48,230
50,000

50,360
50,720
51,080
51,080
51,080

95
200
300
410
520

640
750
870
980

1,040

1,570
2,150
2,730
3,310
4,460

5,610
6,760
7, 880
9,010

10,140

11,250
12, 360
13,470
14, 590
15,710

16, 830
17,980
19,130
20, 270
21,420

22,560
23,700
24,590
25,490
26,380

27, 320
28,260
29,190
30,450
31,700

32,950
35, 080
37,210
39, 340
41,170

43, 000
44, 830
46, 530
48 230
49, 930

50,410
50, 900
51, 380
51,380
51,380

100
200
300
410
520

640
750
870
990

1,050

1, 570
2 150
2, 730
3, 310
4, 470

5, 620
6, 770
7,900
9,030

10,160

11,270
12,390
13, 500
14,620
15,740

16,870
18, 020
19,170
20, 320
21,460

22,610
23,750
24,650
25,550
26,440

27,380
28, 320
29,260
30, 520
31,780

33,040
35, 170
37,310
39,450
41,280

43,120
44, 960
46, 590
48, 220
49,860

50,470
51,080
51, 690
51,690
51,690

100
200
300
410
520

640
750
870
990

1,050

1,570
2,150
2, 740
3,320
4,480

5,630
6, 780
7, 920
9, 050

10,180

11,300
12,410
13,530
14,650
15,780

16,900
18,060
19,210
20,360
21,510

22,660
23,810
24, 710
25,610
26, 510

27,450
28,390
29, 330
30, 590
31,860

33,120
35,260
37,410
39,550
41,400

43,240
45, 080
46, 650
48,220
49,780

50,520
51,260
52,000
52,000
52,000

100
200
310
410
520

640
750
870
990

1,050

1,570
2,160
2,740
3,330
4,480

5,640
6,800
7,930
9, 070

10,200

11,320
12,440
13,560
14,680
15,810

16,940
18,100
19,250
20, 410
21, 560

22,710
23,860
24, 760
25, 670
26,570

27,510
28,460
29,400
30,670
31, 930

33,200
35, 350
37,500
39,660
41,510

43,360
45,210
46,710
48,210
49, 700

50,570
51,440
52, 300
52,300
52,300

100
200
310
410
530

640
760
870
990

1,050

1,580
2, 160
2,750
3, 330
4, 490

5, 650
6,810
7,950
9,080

10, 220

11,340
12, 460
13, 580
14, 720
15, 850

16, 980
18, 140
19, 290
20, 450
21, 610

22,760
23, 920
24, 820
25, 720
26, 630

27, 580
28, 530
29, 470
30, 740
32, 010

33, 280
35, 440
37, 600
39, 760
41,620

43, 480
45, 340
46, 770
48, 200
49, 620

50,620
51,620
52, 610
52, 610
52, 610

100
200
310
420
530

640
760
880
990

1,050

1,580
2,170
2,750
3, 340
4,500

5,660
6, 820
7, 960
9,100

10, 240

11,370
12,490
13, 610
14,750
15,880

17,010
18,170
19, 340
20, 500
21,660

22,810
23,970
24,880
25,780
26,690

27,640
28,590
29,540
30,820
32,090

33,360
35,530
37,700
39, 860
41,730

43,600
45,460
46,820
48,180
49,540

50,670
51,790
52,920
52, 920
52,920

100
200
310
420
530

640
760
880

1,000
1,060

1,580
2,170
2, 760
3, 350
4,510

5,670
6, 840
7, 980
9, 120

10, 260

11,390
12, 520
13, 640
14, 780
15, 910

17, 050
18,210
19, 380
20, 540
21,700

22, 860
24, 020
24, 930
25, 840
26, 750

27, 710
28, 660
29, 610
30, 890
32, 170

33, 440
35, 620
37, 790
39, 970
41,840

43, 710
45, 590
46, 880
48,170
49, 460

50, 720
51,970
53, 230
53,230
53, 230

100
200
310
420
530

640
760
880

1,000
1,060

1,590
2, 180
2, 760
3, 350
4, 520

5, 680
6, 850
7,990
9,140

10,280

11,410
12,540
13, 670
14, 810
15, 950

17, 080
18, 250
19, 420
20, 590
21,750

22, 910
24, 080
24, 990
25, 900
26, 810

27, 770
28, 730
29, 680
30, 960
32, 240

33, 520
35, 710
37, 890
40, 070
41,950

43, 830
45, 710
47, 000
48, 290
49, 580

50, 900
52, 220
53, 540
53, 540
53, 540

100
200
310
420
530

640
760
880

1,000
1, 060

1,590
2,180
2,770
3, 360
4, 530

5,700
6,860
8,010
9,160

10, 310

11,440
12,570
13,700
14,840
15,980

17,120
18, 290
19,460
20,630
21,800

22,960
24,130
25, 040
25,960
26,870

27,830
28,790
29,750
31,040
32,320

33,610
35,790
37,980
40,170
42,060

43,950
45,840
47,140
48,430
49,730

51,100
52,480
53,850
53, 850
53, 850

100
200
310
420
530

650
760
880

1,000
1,060

1,590
2, 180
2 780
3, 370
4, 540

5 710
6, 880
8,030
9,180

10, 330

11,460
12, 590
13,730
14,870
16,010

17, 160
18, 330
19,500
20,680
21,850

23,010
24,180
25,100
26, 020
26,940

27, 900
28, 860
29, 820
31,110
32,400

33,690
35,880
38,080
40,270
42,170

44,070
45,960
47,270
48, 570
49, 870

51,300
52, 730
54,160
54,160
54,160

100
200
310
420
530

650
760
880

1, 000
1, 060

1,600
2,190
2, 780
3, 370
4, 550

5, 720
6, 890
8, 040
9,190

10, 350

11,480
12,620
13,750
14,900
16, 050

17,190
18,370
19,540
20,720
21,890

23,060
24, 240
25,160
26, 080
27,000

27,960
28,930
29,890
31,180
32,470

33, 770
35,970
38,170
40, 380
42,280

44,180
46,090
47,400
48,710
50,020

51, 500
52, 990
54,470
54, 470
54,470

100
200
310
420
530

650
770
890

1,010
1,070

1,600
2,190
2, 790
3, 380
4,550

5,730
6 900
8, 060
9,210

10,370

11,500
12 640
13, 780
14,930
16,080

17, 230
18,410
19 590
20, 770
21,940

23,110
24,290
25, 210
26,130
27,060

28 020
28, 990
29,960
31, 260
32,550

33,850
36, 060
38, 270
40,480
42,390

44,300
46,210
47,530
48,850
50,160

51,700
53, 240
54, 790
54, 790
54,790

100
200
310
420
530

650
770
890

1,010
1,070

1,600
2,200
2,790
3, 390
4, 560

5,740
6,920
8,070
9,230

10,390

11,530
12,670
13,810
14,960
16,110

17,260
18,450
19,630
20, 810
21, 990

23,160
24,340
25,270
26,190
27,120

28,090
29, 060
30, 030
31,330
32,630

33,930
36,140
38,360
40,580
42,500

44,420
46,340
47,660
48, 980
50, 310

51,900
53,500
55,100
55,100
55,100

2
3
4
5

MAY 2008 HEADWATER 878 to 880

TIMS FORD DAM 15 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~ffi ~~ffi 
,,~:> 878.0 878.1 878.2 878.3 878.4 878.5 878.6 878.7 878.8 878.9 879.0 879.1 879.2 879.3 879.4 879.5 879.6 879.7 879.8 879.9 880.0 "~:> 

< 

1 95 95 95 95 95 95 95 95 95 100 100 100 100 100 100 100 100 100 100 100 100 1 
2 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 2 
3 300 300 300 300 300 300 300 300 300 300 300 310 310 310 310 310 310 310 310 310 310 3 
4 410 410 410 410 410 410 410 410 410 410 410 410 410 420 420 420 420 420 420 420 420 4 
5 510 510 520 520 520 520 520 520 520 520 520 520 530 530 530 530 530 530 530 530 530 5 

6 630 630 630 630 630 630 630 630 640 640 640 640 640 640 640 640 640 650 650 650 650 6 
7 740 740 740 740 740 750 750 750 750 750 750 750 760 760 760 760 760 760 760 770 770 7 
8 850 850 860 860 860 860 860 870 870 870 870 870 870 880 880 880 880 880 880 890 890 8 
9 970 970 970 970 980 980 980 980 980 990 990 990 990 990 1,000 1,000 1,000 1,000 1,000 1,010 1,010 9 

10 1,030 1,030 1,030 1,030 1,040 1,040 1,040 1,040 1,040 1,050 1,050 1,050 1,050 1,050 1,060 1,060 1,060 1,060 1,060 1,070 1,070 10 

11 1,540 1,540 1,550 1,550 1,550 1,560 1,560 1,560 1,570 1,570 1,570 1,570 1,580 1.580 1,580 1,590 1,590 1,590 1,600 1,600 1,600 11 
12 2,110 2,120 2,120 2,130 2,130 2,130 2,140 2,140 2,150 2,150 2,150 2,160 2,160 2,170 2,170 2,180 2,180 2,180 2,190 2,190 2,200 12 
13 2,680 2,690 2,700 2,700 2,710 2,710 2,720 2,720 2,730 2,730 2,740 2,740 2,750 2,750 2,760 2,760 2,770 2,780 2,780 2,790 2,790 13 
14 3,260 3,260 3,270 3,280 3,280 3,290 3,300 3,300 3,310 3,310 3,320 3,330 3,330 3,340 3,350 3,350 3,360 3,370 3,370 3,380 3,390 14 
15 4,390 4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,480 4,490 4,500 4,510 4,520 4,530 4,540 4,550 4,550 4,560 15 

16 5,520 5,530 5,540 5,550 5,560 5,570 5,580 5,590 5,610 5,620 5,630 5,640 5,650 5,660 5,670 5,680 5,700 5,710 5,720 5,730 5,740 16 
17 6,650 6,660 6,670 6,690 6,700 6,710 6,730 6,740 6,760 6,770 6,780 6,800 6,810 6,820 6,840 6,850 6,860 6,880 6,890 6,900 6,920 17 
18 7,750 7,770 7,790 7,800 7,820 7,830 7,850 7,870 7,880 7,900 7,920 7,930 7,950 7,960 7,980 7,990 8,010 8,030 8,040 8,060 8,070 18 
19 8,860 8,880 8,900 8,920 8,940 8,960 8,970 8,990 9,010 9,030 9,050 9,070 9,080 9,100 9,120 9,140 9,160 9,180 9,190 9,210 9,230 19 
20 9,970 9,990 10,010 10,030 10,050 10,080 10,100 10,120 10,140 10,160 10,180 10,200 10,220 10,240 10,260 10,280 10,310 10,330 10,350 10,370 10,390 20 

21 11,060 11,080 11,110 11,130 11,160 11,180 11,200 11,230 11,250 11,270 11,300 11,320 11,340 11,370 11,390 11,410 11,440 11,460 11,480 11,500 11,530 21 
22 12,150 12,180 12,200 12,230 12,260 12,280 12,310 12,330 12,360 12,390 12,410 12,440 12,460 12,490 12,520 12,540 12,570 12,590 12,620 12,640 12,670 22 
23 13,240 13,270 13,300 13,330 13,360 13,390 13,410 13,440 13,470 13,500 13,530 13,560 13,580 13,610 13,640 13,670 13,700 13,730 13,750 13,780 13,810 23 
24 14,340 14,370 14,400 14,430 14,470 14,500 14,530 14,560 14,590 14,620 14,650 14,680 14,720 14,750 14,780 14,810 14,840 14,870 14,900 14,930 14,960 24 
25 15,440 15,470 15,510 15,540 15,570 15,610 15,640 15,680 15,710 15,740 15,780 15,810 15,850 15,880 15,910 15,950 15,980 16,010 16,050 16,080 16,110 25 

26 16,540 16,570 16,610 16,650 16,680 16,720 16,760 16,790 16,830 16,870 16,900 16,940 16,980 17,010 17,050 17,080 17,120 17,160 17,190 17,230 17,260 26 
27 17,660 17,700 17,740 17,780 17,820 17,860 17,900 17,940 17,980 18,020 18,060 18,100 18,140 18,170 18,210 18,250 18,290 18,330 18,370 18,410 18,450 27 
28 18,790 18,830 18,870 18,910 18,960 19,000 19,040 19,080 19,130 19,170 19,210 19,250 19,290 19,340 19,380 19,420 19,460 19,500 19,540 19,590 19,630 28 
29 19,910 19,960 20,000 20,050 20,090 20,140 20,180 20,230 20,270 20,320 20,360 20,410 20,450 20,500 20,540 20,590 20,630 20,680 20,720 20,770 20,810 29 
30 21,030 21,080 21,120 21,170 21,220 21,270 21,320 21,370 21,420 21,460 21,510 21,560 21,610 21,660 21,700 21,750 21,800 21,850 21,890 21,940 21,990 30 

31 22,140 22,200 22,250 22,300 22,350 22,400 22,450 22,510 22,560 22,610 22,660 22,710 22,760 22,810 22,860 22,910 22,960 23,010 23,060 23,110 23,160 31 
32 23,260 23,320 23,370 23,430 23,480 23,540 23,590 23,640 23,700 23,750 23,810 23,860 23,920 23,970 24,020 24,080 24,130 24,180 24,240 24,290 24,340 32 
33 24,130 24,190 24,250 24,310 24,370 24,420 24,480 24,540 24,590 24,650 24,710 24,760 24,820 24,880 24,930 24,990 25,040 25,100 25,160 25,210 25,270 33 
34 25,010 25,070 25,130 25,190 25,250 25,310 25,370 25,430 25,490 25,550 25,610 25,670 25,720 25,780 25,840 25,900 25,960 26,020 26,080 26,130 26,190 34 
35 25,880 25,940 26,010 26,070 26,130 26,200 26,260 26,320 26,380 26,440 26,510 26,570 26,630 26,690 26,750 26,810 26,870 26,940 27,000 27,060 27,120 35 

36 26,790 26,860 26,930 26,990 27,060 27,120 27,190 27,250 27,320 27,380 27,450 27,510 27,580 27,640 27,710 27,770 27,830 27,900 27,960 28,020 28,090 36 
37 27,710 27,780 27,850 27,910 27,980 28,050 28,120 28,190 28,260 28,320 28,390 28,460 28,530 28,590 28,660 28,730 28,790 28,860 28,930 28,990 29,060 37 
38 28,620 28,690 28,760 28,840 28,910 28,980 29,050 29,120 29,190 29,260 29,330 29,400 29,470 29,540 29,610 29,680 29,750 29,820 29,890 29,960 30,030 38 
39 29,840 29,920 29,990 30,070 30,150 30,220 30,300 30,370 30,450 30,520 30,590 30,670 30,740 30,820 30,890 30,960 31,040 31,110 31,180 31,260 31,330 39 
40 31,070 31,150 31,230 31,310 31,380 31,460 31,540 31,620 31,700 31,780 31,860 31,930 32,010 32,090 32,170 32,240 32,320 32,400 32,470 32,550 32,630 40 

41 32,290 32,370 32,460 32,540 32,620 32,710 32,790 32,870 32,950 33,040 33,120 33,200 33,280 33,360 33,440 33,520 33,610 33,690 33,770 33,850 33,930 41 
42 34,360 34,450 34,540 34,630 34,720 34,810 34,900 34,990 35,080 35,170 35,260 35,350 35,440 35,530 35,620 35,710 35,790 35,880 35,970 36,060 36,140 42 
43 36,430 36,530 36,630 36,720 36,820 36,920 37,020 37,120 37,210 37,310 37,410 37,500 37,600 37,700 37,790 37,890 37,980 38,080 38,170 38,270 38,360 43 
44 38,500 38,600 38,710 38,820 38,920 39,030 39,130 39,240 39,340 39,450 39,550 39,660 39,760 39,860 39,970 40,070 40,170 40,270 40,380 40,480 40,580 44 
45 40,260 40,380 40,490 40,610 40,720 40,830 40,950 41,060 41,170 41,280 41,400 41,510 41,620 41,730 41,840 41,950 42,060 42,170 42,280 42,390 42,500 45 

46 42,030 42,150 42,270 42,400 42,520 42,640 42,760 42,880 43,000 43,120 43,240 43,360 43,480 43,600 43,710 43,830 43,950 44,070 44,180 44,300 44,420 46 
47 43,790 43,930 44,060 44,190 44,310 44,440 44,570 44,700 44,830 44,960 45,080 45,210 45,340 45,460 45,590 45,710 45,840 45,960 46,090 46,210 46,340 47 
48 45,520 45,700 45,890 46,080 46,260 46,340 46,410 46,470 46,530 46,590 46,650 46,710 46,770 46,820 46,880 47,000 47,140 47,270 47,400 47,530 47,660 48 
49 47,240 47,480 47,730 47,970 48,210 48,240 48,240 48,230 48,230 48,220 48,220 48,210 48,200 48,180 48,170 48,290 48,430 48,570 48,710 48,850 48,980 49 
50 48,960 49,260 49,560 49,860 50,170 50,140 50,070 50,000 49,930 49,860 49,780 49,700 49,620 49,540 49,460 49,580 49,730 49,870 50,020 50,160 50,310 50 

51 48,960 49,260 49,560 49,860 50,170 50,250 50,310 50,360 50,410 50,470 50,520 50,570 50,620 50,670 50,720 50,900 51,100 51,300 51,500 51,700 51,900 51 
52 48,960 49,260 49,560 49,860 50,170 50,360 50,540 50,720 50,900 51,080 51,260 51,440 51,620 51,790 51,970 52,220 52,480 52,730 52,990 53,240 53,500 52 
53 48,960 49,260 49,560 49,860 50,170 50,470 50,770 51,080 51,380 51,690 52,000 52,300 52,610 52,920 53,230 53,540 53,850 54,160 54,470 54,790 55,100 53 
54 48,960 49,260 49,560 49,860 50,170 50,470 50,770 51,080 51,380 51,690 52,000 52,300 52,610 52,920 53,230 53,540 53,850 54,160 54,470 54,790 55,100 54 
55 48,960 49,260 49,560 49,860 50,170 50,470 50,770 51,080 51.380 51,690 52,000 52,300 52,610 52,920 53,230 53,540 53,850 54,160 54,470 54,790 55,100 55 

MAY 2008 HEADWATER 878 to 880 



16 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

880.0 81 82 0HEADWATER ELEVATION ___

f 880.0 880.l __ 880.2 880.3 880.4 880.5 880.6 880.7 880.8 880.9 881.0 881.1 881.2 881.3 881.4 881.5 881.6 881.7 881.8 881.9 882.0 1

1 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 1
2 200 200 200 200 200 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 2
3 310 310 310 310 310 310 310 310 310 320 320 320 320 320 320 320 320 320 320 320 320 3
4 420 420 420 420 420 430 430 430 430 430 430 430 430 430 430 430 430 430 430 440 440 4
5 530 530 540 540 540 540 540 540 540 540 540 540 550 550 550 550 550 550 550 550 550 5

6 650 650 650 650 650 660 660 660 660 660 660 660 660 670 670 670 670 670 670 670 670 6
7 770 770 770 770 770 770 780 780 780 780 780 780 780 790 790 790 790 790 790 790 800 7
8 890 890 890 890 890 900 900 900 900 900 900 910 910 910 910 910 910 910 920 920 920 8
9 1,010 1,010 1,010 1,010 1,010 1,020 1,020 1,020 1,020 1,020 1,030 1,030 1,030 1,030 1,030 1,040 1,040 1,040 1,040 1,040 1,040 9

1,070 1,070 1,070 1,070 1,080 1,080 1,080 1,080 1,080 1,090 1,090 1,090 1,090 1,090 1,100 1,100 1,100 1,100 1,100 1,100 1,110 10

11 1,600 1,600 1,610 1,610 1,610 1,620 1,620 1,620 1,630 1,630 1,630 1,630 1,640 1,640 1,640 1,650 1,650 1,650 1,650 1,660 1,660 11
2 2,200 2,200 2,200 2,210 2,210 2,220 2,220 2,230 2,230 2,230 2,240 2,240 2,250 2,250 2,250 2,260 2,260 2,270 2,270 2,270 2,280 12
13 2,790 2,800 2,800 2,810 2, 810 2,820 2, 820 2,830 2,830 2, 840 2,840 2,850 2, 850 2, 860 2,860 2,870 2,870 2,880 2,880 2,890 2,890 13
14 3,390 3,390 3,400 3,400 3,410 3,420 3,420 3,430 3,440 3,440 3,450 3,460 3,460 3,470 3,470 3,480 3,490 3,490 3,500 3,500 3,510 14
15 4,560 4,570 4,580 4,590 4,600 4,610 4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,670 4,680 4,690 4,700 4,710 4,720 4,720 4,730 15

16 5, 740 5,750 5,760 5, 770 5, 780 5,790 5,810 5,820 5,830 5, 840 5, 850 5,860 5,870 5, 880 5,890 5,900 5, 910 5,920 5,930 5,940 5,960 16
17 6, 920 6,930 6,940 6,960 6, 970 6,980 7,000 7,010 7,020 7,040 7, 050 7,060 7,070 7, 090 7,100 7,110 7 130 7,140 7,150 7,170 7,180 17
18 8070 8,090 8,100 8,120 8,140 8,150 8,170 8,180 8,200 8,210 8,230 8,240 8,260 8,270 8,290 8,310 8,320 8,340 8,350 8,370 8,380 18

19 9,230 9,250 9,270 9,280 9,300 9,320 9,340 9,360 370 9,390 9,440 9,460 9,480 9,500 9,510 9,530 9,550 9,570 9,580 19
20 10,390 10,410 10,430 10,450 10,470 10,490 10,510 10,530 10,550 10,570 10,590 10,610 10,630 10,650 10,670 10,690 10,710 0,730 10,750 10,770 10,790 20

21 11,530 11,550 11,570 11,600 11,620 11,640 11,660 11,690 11,710 11,730 11,750 11,780 11,800 11,820 11,840 11,870 11,890 11,910 11,930 11,960 11,980 21
22 12, 670 12, 690 12,720 12, 740 12,770 12,790 12, 820 12,840 12,870 12, 890 12,920 12,940 12, 970 12, 990 13,020 13,040 13, 070 13,090 13,120 13, 140 13,170 22
23 13, 810 13, 840 13,860 13, 890 13,920 13,950 13, 980 14, 000 14,030 14, 060 14,080 14,110 14,140 14,170 14,190 14,220 14, 250 14,270 14, 300 14, 330 14,350 23
24 14,960 14, 990 15,020 15,050 15,080 15,110 15,140 15,170 15,200 15,230 15,260 15,290 15,320 15, 350 15,380 15,410 15,440 15,470 15,500 15,530 15,560 24
25 16,110 16,140 16,180 16,210 16, 240 16,280 16,310 16,340 16,370 16,410 16, 440 16,470 16,500 16, 540 16,570 16,600 16,630 16,660 16, 700 16,730 16,760 25

26 17,260 17, 300 17,330 17,370 17,410 17,440 17,480 17,510 17,550 17,580 17,620 17,650 17,690 17,720 17,760 17,790 17,820 17,860 17,890 17,930 17,960 26
27 18,450 18, 480 18,520 18,560 18, 600 18, 640 18,670 18, 710 18, 750 18, 790 18, 830 18,860 18,900 18,940 18,980 19, 010 19, 050 19,090 19,120 19,160 19,200 27
28 19,630 19, 670 19,710 19,750 19, 790 19,830 19, 870 19, 910 19,950 19, 990 20, 040 20,080 20,120 20,160 20,200 20, 240 20,280 20,320 20,360 20,400 20, 430 28
29 20,810 20,850 20,900 20,940 20,980 21,030 21,070 21,120 21,160 21,200 21,240 21,290 21,330 21,370 21,420 21,460 21,500 21,540 21,590 21,630 21,670 29
30 21,990 22,030 22,080 22,130 22, 170 22,220 22,270 22, 310 22,360 22,410 22,450 22, 500 22,540 22, 590 22,630 22, 680 22,730 22,770 22,820 22,860 22,910 30

31 23,160 23, 210 23,260 23,310 23, 360 23,410 23,460 23,510 23,560 23,610 23,660 23,710 23,760 23, 800 23,850 23,900 23,950 24,000 24,050 24, 090 24,140 31
32 24,340 24, 390 24,450 24,500 24, 550 24,600 24, 660 24, 710 24,760 24, 810 24, 860 24,920 24,970 25, 020 25,070 25, 120 25,170 25,220 25,270 25, 330 25,380 32
33 25,270 25, 320 25,380 25,430 25, 490 25, 540 25, 600 25, 650 25,710 25, 760 25, 810 25, 870 25,920 25, 980 26,030 26,080 26,140 26,190 26,240 26, 300 26,350 33
34 26, 190 26, 250 26, 310 26, 370 26, 420 26, 480 26,540 26, 590 26,650 26, 710 26, 760 26, 820 26,880 26, 930 26, 990 27,050 27, 100 27,160 27, 210 27, 270 27,330 34
35 27,120 27, 180 27, 240 27, 300 27, 360 27,420 27, 480 27,540 27,600 27, 660 27, 720 27, 770 27,830 27, 890 27,950 28,010 28, 070 28, 130 28, 180 28, 240 28,300 35

36 28,090 28, 150 28,210 28, 280 28,340 28, 400 28, 460 28, 530 28,590 28, 650 28, 710 28, 770 28,840 28, 900 28,960 29, 020 29,080 29,140 29, 200 29, 260 29, 320 36
37 29,060 29, 120 29,190 29,260 29, 320 29, 390 29,450 29, 520 29,580 29,650 29,710 29,780 29,840 29, 900 29,970 30,030 30,100 30, 160 30,220 30,290 30,350 37
38 30,030 30, 100 30, 170 30, 230 30, 300 30, 370 30,440 30, 510 30,570 30, 640 30, 710 30, 780 30, 840 30, 910 30,980 31,040 31,110 31,180 31,240 31,310 31,370 38
39 31,330 31,400 31,470 31,540 31,620 31,690 31,760 31,830 31,900 31, 970 32,040 32,120 32, 190 32, 260 32,330 32, 400 32, 470 32, 540 32, 610 32,680 32, 750 39
40 32,630 32, 700 32, 780 32, 860 32, 930 33, 010 33, 080 33, 160 33,230 33, 310 33, 380 33,460 33,530 33, 600 33,680 33, 750 33, 830 33, 900 33, 970 34,040 34,120 40

41 33,930 34, 010 34,090 34, 170 34, 250 34,320 34, 400 34, 480 34,560 34,640 34, 720 34, 800 34, 870 34, 950 35, 030 35, 110 35,180 35,260 35,340 35, 410 35, 490 41
42 36,140 36, 230 36, 320 36,400 36,490 36,580 36, 660 36, 750 36,830 36,920 37, 010 37, 090 37,180 37,260 37,340 37,430 37,510 37,600 37,680 37, 760 37,850 42
43 38,360 38, 460 38,550 38, 640 38, 740 38, 830 38, 920 39, 020 39,110 39, 200 39, 290 39, 390 39, 480 39, 570 39, 660 39, 750 39,840 39, 930 40,020 40,110 40, 200 43
44 40,580 40,680 40,780 40, 880 40, 980 41,080 41,180 41,280 41,380 41,480 41,580 41,680 41,780 41, 880 41,980 42,070 42,170 42,270 42, 370 42,460 42,560 44
45 42,500 42,610 42,720 42,820 42, 930 43,040 43,150 43, 250 43,360 43,470 43, 570 43,680 43,780 43, 890 44,000 44,100 44,210 44,310 44,410 44, 520 44,620 45

46 44,420 44, 530 44,650 44,760 44,880 44,990 45,110 45, 220 45,340 45,450 45, 560 45,680 45,790 45, 900 46,010 46, 130 46, 240 46,350 46,460 46, 570 46,680 46
47 46,340 46, 460 46,580 46, 700 46, 830 46,950 47,070 47, 190 47,310 47,430 47, 560 47,680 47,800 47,910 48, 030 48,150 48,270 48,390 48,510 48, 630 48, 740 47
48 47,660 47, 790 47,920 48, 050 48, 180 48, 310 48,430 48, 560 48, 690 48, 820 48,940 49, 070 49, 200 49,320 49, 450 49, 570 49,700 49, 820 49,950 50, 070 50, 200 48
49 48,980 49, 120 49,260 49, 390 49, 530 49,660 49, 800 49, 930 50,070 50,200 50, 330 50,470 50,600 50, 730 50,860 51, 000 51,130 51,260 51,390 51,520 51,650 49
50 50,310 50, 450 50,590 50, 740 50, 880 51,020 51, 160 51,300 51,440 51,580 51,720 51,860 52,000 52, 140 52,280 52,420 52,560 52,690 52,830 52, 970 53,100 50

51 51,900 52,100 52,300 52, 500 52, 700 52,900 53, 100 53, 300 53,500 53,700 53, 900 54,100 54,300 54,410 54,470 54,520 54, 580 54,630 54,690 54,740 54,790 51
52 53,500 53, 760 54,020 54, 270 54, 530 54,790 55, 050 55, 310 55, 560 55, 820 56, 080 56, 340 56, 600 56,680 56, 650 56, 630 56,600 56,570 56,540 56, 510 56,480 52
53 55,100 55,410 55, 730 56, 040 56, 360 56,670 56, 990 57, 310 57,620 57, 940 58, 260 58,580 58,900 58, 940 58, 840 58, 730 58,620 58,510 58,400 58, 290 58,170 53
54 55,100 55,410 55,730 56,040 56, 360 56,670 56, 990 57, 310 57,620 57, 940 58, 260 58,580 58,900 59,040 59,070 59, 110 59,150 59,180 59,210 59,240 59,280 54
55 55,100 55,410 55,730 56,040 56, 360 56,670 56,990 57, 310 57,620 57, 940 58, 260 58,580 58,900 59,130 59,310 59, 490 59,670 59,850 60,030 60, 200 60,380 55

56 55,100 55, 410 55, 730 56, 040 56, 360 56,670 56, 990 57, 310 57, 620 57, 940 58, 260 58, 580 58, 900 59,220 59, 550 59, 870 60,190 60, 510 60,840 61,160 61,490 56
57 55,100 55, 410 55, 730 56, 040 56, 360 56, 670 56, 990 57, 310 57, 620 57,940 58, 260 58, 580 58, 900 59,220 59, 550 59, 870 60,190 60, 510 60,840 61,160 61,490 57
58 55,100 55, 410 55,730 56, 040 56, 360 56, 670 56, 990 57, 310 57, 620 57, 940 58,260 58, 580 58, 900 59, 220 59, 550 59,870 60,190 60,510 60,840 61,160 61,490 58
59 55,100 55, 410 55,730 56, 040 56, 360 56, 670 56, 990 57, 310 57, 620 57, 940 58, 260 58, 580 58, 900 59, 220 59, 550 59, 870 60,190 60,510 60,840 61,160 61, 490 59
60 55,100 55,410 55,730 56,040 56, 360 56,670 56,990 57, 310 57,620 57, 940 58, 260 58,580 58,900 59,220 59,550 59,870 60,190 60,510 60,840 61,160 61,490 60

HEADWATER 880 to 882 
MAY 2008

HEADWATER 880 to 882 MAY 2008

16 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~ffi ~~ffi 
~~~ 880.0 880.1 880.2 880.3 880.4 880.5 880.6 880.7 880.8 880.9 881.0 881.1 881.2 881.3 881.4 881.5 881.6 881.7 881.8 881.9 882.0 ~~~ 

1 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 1 
2 200 200 200 200 200 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210 2 
3 310 310 310 310 310 310 310 310 310 320 320 320 320 320 320 320 320 320 320 320 320 3 
4 420 420 420 420 420 430 430 430 430 430 430 430 430 430 430 430 430 430 430 440 440 4 
5 530 530 540 540 540 540 540 540 540 540 540 540 550 550 550 550 550 550 550 550 550 5 

6 650 650 650 650 650 660 660 660 660 660 660 660 660 670 670 670 670 670 670 670 670 6 
7 770 770 770 770 770 770 780 780 780 780 780 780 780 790 790 790 790 790 790 790 800 7 
8 890 890 890 890 890 900 900 900 900 900 900 910 910 910 910 910 910 910 920 920 920 8 
9 1,010 1,010 1,010 1,010 1,010 1,020 1,020 1,020 1,020 1,020 1,030 1,030 1,030 1,030 1,030 1,040 U6~ 1,040 1,040 1,040 1,040 9 

10 1,070 1,070 1,070 1,070 1,080 1,080 1,080 1,080 1,080 1,090 1,090 1,090 1,090 1,090 1,100 1,100 1,100 1,100 1,100 1,110 10 

11 1,600 1,600 1,610 1,610 1,610 1,620 1,620 1,620 1,630 1,630 1,630 1,630 1,640 1,640 1,640 1,650 1,650 1,650 1,650 1,660 1,660 11 
12 2,200 2,200 2,200 2,210 2,210 2,220 2,220 2,230 2,230 2,230 2,240 2,240 2,250 2,250 2,250 2,260 2,260 2,270 2,270 2,270 2,280 12 
13 2,790 2,800 2,800 2,810 2,810 2,820 2,820 2,830 2,830 2,840 2,840 2,850 2,850 2,860 2,860 2,870 2,870 2,880 2,880 2,890 2,890 13 
14 3,390 3,390 3,400 3,400 3,410 3,420 3,420 3,430 3,440 3,440 3,450 3,460 3,460 3,470 3,470 3,480 3,490 3,490 3,500 3,500 3,510 14 
15 4,560 4,570 4,580 4,590 4,600 4,610 4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,670 4,680 4,690 4,700 4,710 4,720 4,720 4,730 15 

16 5,740 5,750 5,760 5,770 5,780 5,790 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880 5,890 5,900 5,910 5,920 5,930 5,940 5,960 16 
17 6,920 6,930 6,940 6,960 6,970 6,980 7,000 7,010 7,020 7,040 7,050 7,060 7,070 7,090 7,100 7,110 7,130 7,140 7,150 7,170 7,180 17 
18 8,070 8,090 8,100 8,120 8,140 8,150 8,170 8,180 8,200 8,210 8,230 8,240 8,260 8,270 8,290 8,310 8,320 8,340 8,350 8,370 8,380 18 
19 9,230 9,250 9,270 9,280 9,300 9,320 9,340 9,360 9,370 9,390 9,410 9,430 9,440 9,460 9,480 9,500 9,510 9,530 9,550 9,570 9,580 19 
20 10,390 10,410 10,430 10,450 10,470 10,490 10,510 10,530 10,550 10,570 10,590 10,610 10,630 10,650 10,670 10,690 10,710 10,730 10,750 10,770 10,790 20 

21 11,530 11,550 11,570 11,600 11,620 11,640 11,660 11,690 11,710 11,730 11,750 11,780 11,800 11,820 11,840 11,870 11,890 11,910 11,930 11,960 11,980 21 
22 12,670 12,690 12,720 12,740 12,770 12,790 12,820 12,840 12,870 12,890 12,920 12,940 12,970 12,990 13,020 13,040 13,070 13,090 13,120 13,140 13,170 22 
23 13,810 13,840 13,860 13,890 13,920 13,950 13,980 14,000 14,030 14,060 14,080 14,110 14,140 14,170 14,190 14,220 14,250 14,270 14,300 14,330 14,350 23 
24 14,960 14,990 15,020 15,050 15,080 15,110 15,140 15,170 15,200 15,230 15,260 15,290 15,320 15,350 15,380 15,410 15,440 15,470 15,500 15,530 15,560 24 
25 16,110 16,140 16,180 16,210 16,240 16,280 16,310 16,340 16,370 16,410 16,440 16,470 16,500 16,540 16,570 16,600 16,630 16,660 16,700 16,730 16,760 25 

26 17,260 17,300 17,330 17,370 17,410 17,440 17,480 17,510 17,550 17,580 17,620 17,650 17,690 17,720 17,760 17,790 17,820 17,860 17,890 17,930 17,960 26 
27 18,450 18,480 18,520 18,560 18,600 18,640 18,670 18,710 18,750 18,790 18,830 18,860 18,900 18,940 18,980 19,010 19,050 19,090 19,120 19,160 19,200 27 
28 19,630 19,670 19,710 19,750 19,790 19,830 19,870 19,910 19,950 19,990 20,040 20,080 20,120 20,160 20,200 20,240 20,280 20,320 20,360 20,400 20,430 28 
29 20,810 20,850 20,900 20,940 20,980 21,030 21,070 21,120 21,160 21,200 21,240 21,290 21,330 21,370 21,420 21,460 21,500 21,540 21,590 21,630 21,670 29 
30 21,990 22,030 22,080 22,130 22,170 22,220 22,270 22,310 22,360 22,410 22,450 22,500 22,540 22,590 22,630 22,680 22,730 22,770 22,820 22,860 22,910 30 

31 23,160 23,210 23,260 23,310 23,360 23,410 23,460 23,510 23,560 23,610 23,660 23,710 23,760 23,800 23,850 23,900 23,950 24,000 24,050 24,090 24,140 31 
32 24,340 24,390 24,450 24,500 24,550 24,600 24,660 24,710 24,760 24,810 24,860 24,920 24,970 25,020 25,070 25,120 25,170 25,220 25,270 25,330 25,380 32 
33 25,270 25,320 25,380 25,430 25,490 25,540 25,600 25,650 25,710 25,760 25,810 25,870 25,920 25,980 26,030 26,080 26,140 26,190 26,240 26,300 26,350 33 
34 26,190 26,250 26,310 26,370 26,420 26,480 26,540 26,590 26,650 26,710 26,760 26,820 26,880 26,930 26,990 27,050 27,100 27,160 27,210 27,270 27,330 34 
35 27,120 27,180 27,240 27,300 27,360 27,420 27,480 27,540 27,600 27,660 27,720 27,770 27,830 27,890 27,950 28,010 28,070 28,130 28,180 28,240 28,300 35 

36 28,090 28,150 28,210 28,280 28,340 28,400 28,460 28,530 28,590 28,650 28,710 28,770 28,640 28,900 28,960 29,020 29,080 29,140 29,200 29,260 29,320 36 
37 29,060 29,120 29,190 29,260 29,320 29,390 29,450 29,520 29,580 29,650 29,710 29,780 29,640 29,900 29,970 30,030 30,100 30,160 30,220 30,290 30,350 37 
38 30,030 30,100 30,170 30,230 30,300 30,370 30,440 30,510 30,570 30,640 30,710 30,780 30,640 30,910 30,980 31,040 31,110 31,180 31,240 31,310 31,370 38 
39 31,330 31,400 31,470 31,540 31,620 31,690 31,760 31,830 31,900 31,970 32,040 32,120 32,190 32,260 32,330 32,400 32,470 32,540 32,610 32,680 32,750 39 
40 32,630 32,700 32,780 32,860 32,930 33,010 33,080 33,160 33,230 33,310 33,380 33,460 33,530 33,600 33,680 33,750 33,830 33,900 33,970 34,040 34,120 40 

41 33,930 34,010 34,090 34,170 34,250 34,320 34,400 34,480 34,560 34,640 34,720 34,800 34,870 34,950 35,030 35,110 35,180 35,260 35,340 35,410 35,490 41 
42 36,140 36,230 36,320 36,400 36,490 36,580 36,660 36,750 36,830 36,920 37,010 37,090 37,180 37,260 37,340 37,430 37,510 37,600 37,680 37,760 37,850 42 
43 38,360 38,460 38,550 38,640 38,740 38,830 38,920 39,020 39,110 39,200 39,290 39,390 39,480 39,570 39,660 39,750 39,640 39,930 40,020 40,110 40,200 43 
44 40,580 40,680 40,780 40,880 40,980 41,080 41,180 41,280 41,380 41,480 41,580 41,680 41,780 41,880 41,980 42,070 42,170 42,270 42,370 42,460 42,560 44 
45 42,500 42,610 42,720 42,820 42,930 43,040 43,150 43,250 43,360 43,470 43,570 43,680 43,780 43,890 44,000 44,100 44,210 44,310 44,410 44,520 44,620 45 

46 44,420 44,530 44,650 44,760 44,880 44,990 45,110 45,220 45,340 45,450 45,560 45,680 45,790 45,900 46,010 46,130 46,240 46,350 46,460 46,570 46,680 46 
47 46,340 46,460 46,580 46,700 46,830 46,950 47,070 47,190 47,310 47,430 47,560 47,680 47,800 47,910 48,030 48,150 48,270 48,390 48,510 48,630 48,740 47 
48 47,660 47,790 47,920 48,050 48,180 48,310 48,430 48,560 48,690 48,820 48,940 49,070 49,200 49,320 49,450 49,570 49,700 49,820 49,950 50,070 50,200 48 
49 48,980 49,120 49,260 49,390 49,530 49,660 49,800 49,930 50,070 50,200 50,330 50,470 50,600 50,730 50,860 51,000 51,130 51,260 51,390 51,520 51,650 49 
50 50,310 50,450 50,590 50,740 50,880 51,020 51,160 51,300 51,440 51,580 51,720 51,860 52,000 52,140 52,280 52,420 52,560 52,690 52,830 52,970 53,100 50 

51 51,900 52,100 52,300 52,500 52,700 52,900 53,100 53,300 53,500 53,700 53,900 54,100 54,300 54,410 54,470 54,520 54,580 54,630 54,690 54,740 54,790 51 
52 53,500 53,760 54,020 54,270 54,530 54,790 55,050 55,310 55,560 55,820 56,080 56,340 56,600 56,680 56,650 56,630 56,600 56,570 56,540 56,510 56,480 52 
53 55,100 55,410 55,730 56,040 56,360 56,670 56,990 57,310 57,620 57,940 58,260 58,580 58,900 58,940 58,840 58,730 58,620 58,510 58,400 58,290 58,170 53 
54 55,100 55,410 55,730 56,040 56,360 56,670 56,990 57,310 57,620 57,940 58,260 58,580 58,900 59,040 59,070 59,110 59,150 59,180 59,210 59,240 59,280 54 
55 55,100 55,410 55,730 56,040 56,360 56,670 56,990 57,310 57,620 57,940 58,260 58,580 58,900 59,130 59,310 59,490 59,670 59,850 60,030 60,200 60,380 55 

56 55,100 55,410 55,730 56,040 56,360 56,670 56,990 57,310 57,620 57,940 58,260 58,580 58,900 59,220 59,550 59,870 60,190 60,510 60,840 61,160 61,490 56 
57 55,100 55,410 55,730 56,040 56,360 56,670 56,990 57,310 57,620 57,940 58,260 58,580 58,900 59,220 59,550 59,870 60,190 60,510 60,840 61,160 61,490 57 
58 55,100 55,410 55,730 56,040 56,360 56,670 56,990 57,310 57,620 57,940 58,260 58,580 58,900 59,220 59,550 59,870 60,190 60,510 60,840 61,160 61,490 58 
59 55,100 55,410 55,730 56,040 56,360 56,670 56,990 57,310 57,620 57,940 58,260 58,580 58,900 59,220 59,550 59,870 60,190 60,510 60,840 61,160 61,490 59 
60 55,100 55,410 55,730 56,040 56,360 56,670 56,990 57,310 57,620 57,940 58,260 58,580 58,900 59,220 59,550 59,870 60,190 60,510 60,840 61,160 61,490 60 

HEADWATER 880 to 882 MAY 2008 



TIMS FORD DAM 17

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

-0 HEADWATER ELEVATION di•
___80 8 . 882.2 882.3 882.4 882.5 882.6 882.7 882.8 882.9 883.0 883.1 883.2 883.3 883.4 883.5 883.6 883.7 883.8 883.9 884.0 ffi

1 100 100 100 100 100 100 100 100 100 100 110 110 110 110 110 110 110 110 110 110 110 1
2 210 210 210 210 210 210 210 210 210 210 210 210 220 220 220 220 220 220 220 220 220 2
3 320 320 320 320 320 320 320 330 330 330 330 330 330 330 330 330 330 330 330 330 330 3
4 440 440 440 440 440 440 440 440 440 440 440 440 450 450 450 450 450 450 450 450 450 4
5 550 550 560 560 560 560 560 560 560 560 560 560 560 570 570 570 570 570 570 570 570 5

6 670 670 680 680 680 680 680 880 680 680 690 690 690 690 690 690 690 690 690 700 700 6
7 800 800 800 800 800 800 800 810 810 810 810 810 810 810 810 820 820 820 820 820 820 7
8 920 920 920 920 930 930 930 930 930 930 940 940 940 940 940 940 940 950 950 950 950 8
9 1,040 1,050 1,050 1,050 1,050 1,050 1,060 1,060 1,060 1,060 1,060 1,060 1,070 1,070 1,070 1,070 1,070 1,080 1,080 1,080 1,080 9

1,110 1,110 1,110 1,110 1,110 1,120 1,120 1,120 1,120 1,120 1,130 1,130 1,130 1,130 1,130 1,140 1,140 1,140 1,140 1,140 1,140 10

11 1,660 1,660 1,670 1,670 1,670 1,670 1,680 1,680 1,680 1,690 1,690 1,690 1,690 1,700 1,700 1,700 1,710 1,710 1,710 1,710 1,720 11
12 2,280 2,280 2,290 2,290 2,290 2,300 2,300 2,300 2,310 2,310 2,320 2,320 2,320 2,330 2,330 2,340 2,340 2,340 2,350 2,350 2,360 12
13 2, 890 2, 900 2,900 2,910 2,910 2,920 2, 920 2,930 2, 930 2,940 2,940 2, 950 2,950 2, 960 2, 960 2, 970 2, 970 2, 980 2,980 2, 990 2, 990 13
14 3,510 3,520 3,520 3,530 3,540 3,540 3,550 3,550 3,560 3,570 3,570 3,580 3,580 3,590 3,600 3, 600 3,610 3,610 3,620 3,630 3,630 14
15 4,730 4,740 4, 750 4,760 4, 770 4,770 4, 780 4,790 4,800 4,810 4,820 4,820 4,830 4,840 4,850 4,860 4,870 4,870 4,880 4,890 4,900 15

16 5,960 5,970 5,980 5,990 6, 000 6,010 6,020 6,030 6,040 6, 050 6,060 6,070 6,080 6,090 6,100 6, 110 6,120 6,130 6,140 6,150 6,160 16
17 7,180 7, 190 7,200 7,220 7, 230 7,240 7,250 7,270 7,280 7, 290 7, 300 7,320 7,330 7,340 7,360 7,370 7,380 7,390 7,410 7,420 7,430 17
18 8,380 8,400 8,410 8,430 8,440 8,460 8,470 8,490 8,500 8,520 8,530 8,550 8,560 8, 580 8,590 8,600 8, 620 8,630 8,650 8,660 8,680 18
19 9, 580 9, 600 9,620 9,640 9, 650 9,670 9,690 9, 710 9,720 9,740 9,760 9, 770 9, 790 9, 810 9,830 9,840 9,860 9,880 9,890 9,910 19
20 10,790 10,810 10,830 10,850 10, 870 10,890 10,910 .10,930 10,940 10,960 10,980 11,000 11,020 11,040 11,060 11,080 11,100 11,120 11,140 11,160 11,170 20

21 11,980 12,000 12,020 12,040 12, 060 12,090 12,110 12,130 12,150 12,170 12,200 12,220 12,240 12,260 12,280 12,300 12,320 12,350 12,370 12,390 12,410 21
22 13, 170 13,190 13,210 13,240 13, 260 13,290 13,310 13,340 13, 360 13, 380 13, 410 13,430 13,460 13, 480 13,500 13,530 13, 550 13,570 13,600 13, 620 13,650 22
23 14, 350 14,380 14,410 14,430 14,460 14,490 14, 510 14,540 14, 570 14, 590 14, 620 14,650 14,670 14, 700 14,720 14,750 14, 780 14,800 14,830 14, 850 14,880 23
24 15,560 15,590 15,620 15,640 15, 670 15,700 15,730 15, 760 15,790 15,820 15,850 15,880 15,900 15,930 15,960 15,990 16,020 16,050 16,070 16,100 16,130 24
25 16, 760 16,790 16,820 16,850 16, 890 16,920 16, 950 16, 980 17,010 17, 040 17,070 17,100 17,140 17, 170 17,200 17, 230 17, 260 17,290 17,320 17,350 17,380 25

26 17,960 18,000 18,030 18,060 18,100 18,130 18,170 18,200 18,230 18,270 18, 300 18,330 18,370 18,400 18,430 18,470 18,500 18,530 18,570 18,600 18,630 26
27 19,200 19,240 19,270 19,310 19,350 19,380 19, 420 19,450 19,490 19, 530 19, 560 19,600 19,640 19, 670 19,710 19, 740 19, 780 19,820 19,850 19,890 19, 920 27
28 20,430 20,470 20,510 20,550 20,590 20,630 20, 670 20, 710 20,750 20, 790 20, 830 20,870 20,900 20, 940 20,980 21,020 21,060 21,100 21,140 21,170 21,210 28
29 21,670 21,710 21,760 21,800 21,840 21,880 21, 920 21,970 22,010 22, 050 22, 090 22,130 22,170 22,210 22,260 22, 300 22,340 22,380 22,420 22,460 22,500 29
30 22,910 22,950 23,000 23,040 23,090 23, 130 23, 180 23, 220 23,260 23, 310 23, 350 23,400 23,440 23,480 23,530 23, 570 23, 620 23,660 23, 700 23,750 23,790 30

31 24,140 24,190 24,240 24,280 24, 330 24,380 24,430 24, 470 24,520 24, 570 24, 620 24,660 24,710 24,760 24,800 24, 850 24, 900 24,940 24, 990 25, 030 25,080 31
32 25, 380 25,430 25, 480 25,530 25, 580 25,630 25,680 25, 730 25,780 25, 830 25,880 25,930 25,980 26,030 26,080 26, 120 26,170 26,220 26, 270 26, 320 26,370 32
33 26, 350 26, 400 26,460 26,510 26, 560 26,610 26, 670 26, 720 26,770 26, 820 26,880 26,930 26,980 27,030 27,080 27, 140 27,190 27,240 27, 290 27, 340 27,390 33
34 27, 330 27, 380 27,440 27, 490 27, 550 27, 600 27, 660 27, 710 27,770 27, 820 27, 870 27, 930 27,980 28,040 28, 090 28,150 28, 200 28, 250 28, 310 28, 360 28,410 34
35 28, 300 28, 360 28,420 28, 470 28, 530 28, 590 28,650 28, 700 28,760 28, 820 28, 870 28, 930 28,990 29,040 29,100 29, 160 29,210 29, 270 29, 320 29, 380 29,440 35

36 29, 320 29,390 29,450 29,510 29, 570 29,630 29,690 29,750 29,810 29, 860 29,920 29,980 30,040 30,100 30,160 30,220 30, 280 30,340 30,400 30,450 30,510 36
37 30,350 30,410 30,480 30,540 30,600 30,660 30, 730 30,790 30,850 30,910 30,970 31,040 31,100 31,160 31,220 31,280 31,340 31,410 31,470 31,530 31,590 37
38 31,370 31,440 31,510 31,570 31,640 31,700 31, 770 31,830 31,900 31,960 32,030 32,090 32,150 32,220 32,280 32, 350 32,410 32,470 32,540 32,600 32,660 38
39 32, 750 32, 820 32,880 32, 950 33, 020 33,090 33, 160 33,230 33,300 33, 360 33,430 33,500 33,570 33,640 33,700 33, 770 33,840 33,900 33, 970 34,040 34,100 39
40 34,120 34,190 34,260 34,340 34,410 34,480 34,550 34,620 34,700 34,770 34,840 34,910 34,980 35,050 35,120 35, 190 35,260 35,340 35,410 35,480 35,550 40

41 35, 490 35,570 35,640 35,720 35, 790 35,870 35, 950 36, 020 36,100 36,170 36, 250 36,320 36,400 36,470 36,540 36,620 36, 690 36,770 36, 840 36,910 36,990 41
42 37, 850 37, 930 38, 010 38, 100 38, 180 38, 260 38, 340 38, 420 38,510 38, 590 38, 670 38, 750 38, 830 38, 910 38,990 39, 070 39, 160 39, 240 39, 320 39, 400 39,480 42
43 40,200 40,290 40,380 40,470 40,560 40,650 40, 740 40,830 40,920 41,010 41,090 41,180 41,270 41,360 41,440 41,530 41,620 41,710 41,790 41,880 41,970 43
44 42,560 42,660 42,750 42,850 42, 950 43, 040 43, 140 43,230 43,330 43,420 43, 520 43,610 43, 710 43,800 43,890 43,990 44,080 44,180 44,270 44,360 44,450 44
45 44, 620 44, 730 44,830 44,930 45, 030 45,140 45, 240 45,340 45, 440 45, 550 45, 650 45, 750 45,850 45,950 46, 050 46,150 46,250 46, 350 46, 450 46,550 46,650 45

46 46,680 46, 790 46, 900 47, 010 47, 120 47,230 47, 340 47, 450 47,560 47, 670 47, 780 47, 880 47,990 48,100 48,210 48, 310 48, 420 48, 530 48, 630 48,740 48,840 46
47 48,740 48,860 48, 980 49, 100 49,210 49, 330 49,440 49, 560 49,670 49, 790 49, 900 50,020 50,130 50,250 50,360 50,480 50,590 50,700 50,810 50,930 51,040 47
48 50,200 50,320 50,440 50,570 50,690 50, 810 50,930 51,060 51,180 51,300 51, 420 51,540 51,660 51,780 51,900 52,020 52, 140 52,260 52,380 52,490 52,610 48
49 51,650 51,780 51,910 52, 040 52, 170 52, 300 52, 420 52, 550 52, 680 52, 810 52, 930 53,060 53,190 53, 310 53,440 53, 560 53, 690 53, 810 53,940 54,060 54,190 49
50 53,100 53,240 53,380 53,510 53, 650 53,780 53, 910 54,050 54,180 54, 320 54,450 54,580 54,710 54,850 54,980 55,110 55,240 55,370 55,500 55,630 55, 760 50

51 54,790 54,840 54,890 55, 010 55, 150 55, 290 55, 430 55, 570 55, 710 55, 850 55, 990 56,130 56,270 56,410 56,550 56, 690 56,820 56, 960 57, 100 57, 240 57,370 51
52 56,480 56, 450 56,410 56, 500 56, 650 56, 800 56, 950 57, 090 57, 240 57, 390 57,540 57, 680 57,830 57,970 58,120 58, 260 58, 410 58, 550 58, 700 58,840 58, 980 52
53 58,170 58,050 57, 930 58,000 58, 150 58,310 58,460 58, 620 58,770 58, 930 59, 080 59,230 59,390 59,540 59,690 59,840 59, 990 60,140 60,290 60,440 60,590 53
54 59,280 59, 310 59, 330 59, 490 59, 700 59, 910 60, 130 60,340 60,550 60, 760 60, 980 61,190 61,400 61,610 61,830 62,040 62, 250 62, 460 62,680 62,890 62,960 54
55 60,380 60,560 60,740 60,980 61,250 61,520 61,790 62,060 62, 330 62,600 62,870 63,150 63,420 63,690 63,960 64,240 64, 510 64,780 65,060 65, 330 65,320 55

56 61,490 61, 810 62,140 62, 470 62, 790 63,120 63, 450 63, 780 64,110 64, 440 64, 770 65,100 65,440 65, 770 66,100 66,440 66, 770 67, 110 67,440 67, 780 67,680 56
57 61,490 61, 810 62, 140 62,470 62, 790 63, 120 63, 450 63, 780 64, 110 64, 440 64, 770 65, 100 65,440 65, 770 66,100 66,440 66,770 67, 110 67, 440 67, 780 67, 830 57
58 61,490 61, 810 62, 140 62, 470 62, 790 63, 120 63, 450 63, 780 64,110 64,440 64, 770 65, 100 65,440 65,770 66,100 66,440 66, 770 67, 110 67, 440 67, 780 67, 970 58
59 61,490 61,810 62, 140 62,470 62, 790 63, 120 63, 450 63,780 64, 110 64,440 64,770 65, 100 65,440 65,770 66,100 66,440 66,770 67, 110 67, 440 67, 780 68, 110 59
60 61,490 61,810 62, 140 62,470 62, 790 63, 120 63, 450 63, 780 64,110 64,440 64,770 65,100 65,440 65,770 66,100 66,440 66,770 67, 110 67,440 67,780 68,110 60

MAY 2008 
HEADWATER 882 to 884

MAY 2008 HEADWATER 882 to 884

TIMS FORD DAM 17 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~I~ ~~ffi 
" " 882.0 882.1 882.2 882.3 882.4 882.5 882.6 882.7 882.8 882.9 883.0 883.1 883.2 883.3 883.4 883.5 883.6 883.7 883.8 883.9 884.0 "~" 

1 100 100 100 100 100 100 100 100 100 100 110 110 110 110 110 110 110 110 110 110 110 1 
2 210 210 210 210 210 210 210 210 210 210 210 210 220 220 220 220 220 220 220 220 220 2 
3 320 320 320 320 320 320 320 330 330 330 330 330 330 330 330 330 330 330 330 330 330 3 
4 440 440 440 440 440 440 440 440 440 440 440 440 450 450 450 450 450 450 450 450 450 4 
5 550 550 560 560 560 560 560 560 560 560 560 560 560 570 570 570 570 570 570 570 570 5 

6 670 670 680 680 680 680 680 680 680 680 690 690 690 690 690 690 690 690 690 700 700 6 
7 800 800 800 800 800 800 800 810 810 810 810 810 810 810 810 820 820 820 820 820 820 7 
8 920 920 920 920 930 930 930 930 930 930 940 940 940 940 940 940 940 950 950 950 950 8 
9 1,040 1,050 1,050 1,050 1,050 1,050 1,060 1,060 1,060 1,060 1,060 1,060 1,070 1,070 1,070 1,070 1,070 1,080 1,080 1,080 1,080 9 

10 1,110 1,110 1,110 1,110 1,110 1,120 1,120 1,120 1,120 1,120 1,130 1,130 1,130 1,130 1,130 1,140 1,140 1,140 1,140 1,140 1,140 10 

11 1,660 1,660 1,670 1,670 1,670 1,670 1,680 1,680 1,680 1,690 1,690 1,690 1,690 1,700 1,700 1,700 1,710 1,710 1,710 1,710 1,720 11 
12 2,280 2,280 2,290 2,290 2,290 2,300 2,300 2,300 2,310 2,310 2,320 2,320 2,320 2,330 2,330 2,340 2,340 2,340 2,350 2,350 2,360 12 
13 2,890 2,900 2,900 2,910 2,910 2,920 2,920 2,930 2,930 2,940 2,940 2,950 2,950 2,960 2,960 2,970 2,970 2,980 2,980 2,990 2,990 13 
14 3,510 3,520 3,520 3,530 3,540 3,540 3,550 3,550 3,560 3,570 3,570 3,580 3,580 3,590 3,600 3,600 3,610 3,610 3,620 3,630 3,630 14 
15 4,730 4,740 4,750 4,760 4,770 4,770 4,780 4,790 4,800 4,810 4,820 4,820 4,830 4,840 4,850 4,860 4,870 4,870 4,880 4,890 4,900 15 

16 5,960 5,970 5,980 5,990 6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090 6,100 6,110 6,120 6,130 6,140 6,150 6,160 16 
17 7,180 7,190 7,200 7,220 7,230 7,240 7,250 7,270 7,280 7,290 7,300 7,320 7,330 7,340 7,360 7,370 7,380 7,390 7,410 7,420 7,430 17 
18 8,380 8,400 8,410 8,430 8,440 8,460 8,470 8,490 8,500 8,520 8,530 8,550 8,560 8,580 8,590 8,600 8,620 8,630 8,650 8,660 8,680 18 
19 9,580 9,600 9,620 9,640 9,650 9,670 9,690 9,710 9,720 9,740 9,760 9,770 9,790 9,810 9,830 ll~~ 9,860 9,880 9,890 9,910 9,930 19 
20 10,790 10,810 10,830 10,850 10,870 10,890 10,910 .10,930 10,940 10,960 10,980 11,000 11,020 11,040 11,060 11,100 11,120 11,140 11,160 11,170 20 

21 11,980 12,000 12,020 12,040 12,060 12,090 12,110 12,130 12,150 12,170 12,200 12,220 12,240 12,260 12,280 12,300 12,320 12,350 12,370 12,390 12,410 21 
22 13,170 13,190 13,210 13,240 13,260 13,290 13,310 13,340 13,360 13,380 13,410 13,430 13,460 13,480 13,500 13,530 13,550 13,570 13,600 13,620 13,650 22 
23 14,350 14,380 14,410 14,430 14,460 14,490 14,510 14,540 14,570 14,590 14,620 14,650 14,670 14,700 14,720 14,750 14,780 14,800 14,830 14,850 14,880 23 
24 15,560 15,590 15,620 15,640 15,670 15,700 15,730 15,760 15,790 15,820 15,850 15,880 15,900 15,930 15,960 15,990 16,020 16,050 16,070 16,100 16,130 24 
25 16,760 16,790 16,820 16,850 16,890 16,920 16,950 16,980 17,010 17,040 17,070 17,100 17,140 17,170 17,200 17,230 17,260 17,290 17,320 17,350 17,380 25 

26 17,960 18,000 18,030 18,060 18,100 18,130 18,170 18,200 18,230 18,270 18,300 18,330 18,370 18,400 18,430 18,470 18,500 18,530 18,570 18,600 18,630 26 
27 19,200 19,240 19,270 19,310 19,350 19,380 19,420 19,450 19,490 19,530 19,560 19,600 19,640 19,670 19,710 19,740 19,780 19,820 19,850 19,890 19,920 27 
28 20,430 20,470 20,510 20,550 20,590 20,630 20,670 20,710 20,750 20,790 20,830 20,870 20,900 20,940 20,980 21,020 21,060 21,100 21,140 21,170 21,210 28 
29 21,670 21,710 21,760 21,800 21,840 21,880 21,920 21,970 22,010 22,050 22,090 22,130 22,170 22,210 22,260 22,300 22,340 22,380 22,420 22,460 22,500 29 
30 22,910 22,950 23,000 23,040 23,090 23,130 23,180 23,220 23,260 23,310 23,350 23,400 23,440 23,480 23,530 23,570 23,620 23,660 23,700 23,750 23,790 30 

31 24,140 24,190 24,240 24,280 24,330 24,380 24,430 24,470 24,520 24,570 24,620 24,660 24,710 24,760 24,800 24,850 24,900 24,940 24,990 25,030 25,080 31 
32 25,380 25,430 25,480 25,530 25,580 25,630 25,680 25,730 25,780 25,830 25,880 25,930 25,980 26,030 26,080 26,120 26,170 26,220 26,270 26,320 26,370 32 
33 26,350 26,400 26,460 26,510 26,560 26,610 26,670 26,720 26,770 26,820 26,880 26,930 26,980 27,030 27,080 27,140 27,190 27,240 27,290 27,340 27,390 33 
34 27,330 27,380 27,440 27,490 27,550 27,600 27,660 27,710 27,770 27,820 27,870 27,930 27,980 28,040 28,090 28,150 28,200 28,250 28,310 28,360 28,410 34 
35 28,300 28,360 28,420 28,470 28,530 28,590 28,650 28,700 28,760 28,820 28,870 28,930 28,990 29,040 29,100 29,160 29,210 29,270 29,320 29,380 29,440 35 

36 29,320 29,390 29,450 29,510 29,570 29,630 29,690 29,750 29,810 29,860 29,920 29,980 30,040 30,100 30,160 30,220 30,280 30,340 30,400 30,450 30,510 36 
37 30,350 30,410 30,480 30,540 30,600 30,660 30,730 30,790 30,850 30,910 30,970 31,040 31,100 31,160 31,220 31,280 31,340 31,410 31,470 31,530 31,590 37 
38 31,370 31,440 31,510 31,570 31,640 31,700 31,770 31,830 31,900 31,960 32,030 32,090 32,150 32,220 32,280 32,350 32,410 32,470 32,540 32,600 32,660 38 
39 32,750 32,820 32,880 32,950 33,020 33,090 33,160 33,230 33,300 33,360 33,430 33,500 33,570 33,640 33,700 33,770 33,840 33,900 33,970 34,040 34,100 39 
40 34,120 34,190 34,260 34,340 34,410 34,480 34,550 34,620 34,700 34,770 34,840 34,910 34,980 35,050 35,120 35,190 35,260 35,340 35,410 35,480 35,550 40 

41 35,490 35,570 35,640 35,720 35,790 35,870 35,950 36,020 36,100 36,170 36,250 36,320 36,400 36,470 36,540 36,620 36,690 36,770 36,840 36,910 36,990 41 
42 37,850 37,930 38,010 38,100 38,180 38,260 38,340 38,420 38,510 38,590 38,670 38,750 38,830 38,910 38,990 39,070 39,160 39,240 39,320 39,400 39,480 42 
43 40,200 40,290 40,380 40,470 40,560 40,650 40,740 40,830 40,920 41,010 41,090 41,180 41,270 41,360 41,440 41,530 41,620 41,710 41,790 41,880 41,970 43 
44 42,560 42,660 42,750 42,850 42,950 43,040 43,140 43,230 43,330 43,420 43,520 43,610 43,710 43,800 43,890 43,990 44,080 44,180 44,270 44,360 44,450 44 
45 44,620 44,730 44,830 44,930 45,030 45,140 45,240 45,340 45,440 45,550 45,650 45,750 45,850 45,950 46,050 46,150 46,250 46,350 46,450 46,550 46,650 45 

46 46,680 46,790 46,900 47,010 47,120 47,230 47,340 47,450 47,560 47,670 47,780 47,880 47,990 48,100 48,210 48,310 48,420 48,530 48,630 48,740 48,840 46 
47 48,740 48,860 48,980 49,100 49,210 49,330 49,440 49,560 49,670 49,790 49,900 50,020 50,130 50,250 50,360 50,480 50,590 50,700 50,810 50,930 51,040 47 
48 50,200 50,320 50,440 50,570 50,690 50,810 50,930 51,060 51,180 51,300 51,420 51,540 51,660 51,780 51,900 52,020 52,140 52,260 52,380 52,490 52,610 48 
49 51,650 51,780 51,910 52,040 52,170 52,300 52,420 52,550 52,680 52,810 52,930 53,060 53,190 53,310 53,440 53,560 53,690 53,810 53,940 54,060 54,190 49 
50 53,100 53,240 53,380 53,510 53,650 53,780 53,910 54,050 54,180 54,320 54,450 54,580 54,710 54,850 54,980 55,110 55,240 55,370 55,500 55,630 55,760 50 

51 54,790 54,840 54,890 55,010 55,150 55,290 55,430 55,570 55,710 55,850 55,990 56,130 56,270 56,410 56,550 56,690 56,820 56,960 57,100 57,240 57,370 51 
52 56,480 56,450 56,410 56,500 56,650 56,800 56,950 57,090 57,240 57,390 57,540 57,680 57,830 57,970 58,120 58,260 58,410 58,550 58,700 58,840 58,980 52 
53 58,170 58,050 57,930 58,000 58,150 58,310 58,460 58,620 58,770 58,930 59,080 59,230 59,390 59,540 59,690 59,840 59,990 60,140 60,290 60,440 60,590 53 
54 59,280 59,310 59,330 59,490 59,700 59,910 60,130 60,340 60,550 60,760 60,980 61,190 61,400 61,610 61,830 62,040 62,250 62,460 62,680 62,890 62,960 54 
55 60,380 60,560 60,740 60,980 61,250 61,520 61,790 62,060 62,330 62,600 62,870 63,150 63,420 63,690 63,960 64,240 64,510 64,780 65,060 65,330 65,320 55 

56 61,490 61,810 62,140 62,470 62,790 63,120 63,450 63,780 64,110 64,440 64,770 65,100 65,440 65,770 66,100 66,440 66,770 67,110 67,440 67,780 67,680 56 
57 61,490 61,810 62,140 62,470 62,790 63,120 63,450 63,780 64,110 64,440 64,770 65,100 65,440 65,770 66,100 66,440 66,770 67,110 67,440 67,780 67,830 57 
58 61,490 61,810 62,140 62,470 62,790 63,120 63,450 63,780 64,110 64,440 64,770 65,100 65,440 65,770 66,100 66,440 66,770 67,110 67,440 67,780 67,970 58 
59 61,490 61,810 62,140 62,470 62,790 63,120 63,450 63,780 64,110 64,440 64,770 65,100 65,440 65,770 66,100 66,440 66,770 67,110 67,440 67,780 68,110 59 
60 61,490 61,810 62,140 62,470 62,790 63,120 63,450 63,780 64,110 64,440 64,770 65,100 65,440 65,770 66,100 66,440 66,770 67,110 67,440 67,780 68,110 60 

MAY 2008 HEADWATER 882 to 884 



18 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

__ _HEADWATER ELEVATION
884.0 884.1 884.2 884.3 884.4 884.5 884.6 884.7 884.8 [84.9 885.0 885.1 885.2 885.3 885.4 885.5 885.6 885.7 885.8 885.9 886.0

1 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 1
2 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 2
3 330 330 330 330 330 340 340 340 340 340 340 340 340 340 340 340 340 340 340 340 340 3
4 450 450 450 450 450 450 460 460 460 460 460 460 460 460 460 460 460 460 460 460 470 4
5 570 570 570 580 580 580 580 580 580 580 580 580 580 580 590 590 590 590 590 590 590 5

6 700 700 700 700 700 700 700 700 710 710 710 710 710 710 710 710 710 720 720 720 720 6
7 820 820 830 830 830 830 830 830 830 830 840 840 840 840 840 840 840 850 850 850 850 7
8 950 950 950 960 960 960 960 960 960 960 970 970 970 970 970 970 980 980 980 980 980 8
9 1,080 1,080 1,080 1,090 1,090 1,090 1,090 1,090 1,090 1,100 1,100 1,100 1,100 1,100 1,100 1,110 1,110 1,110 1,110 1,110 1,120 91,140 1,150 1,150 1,150 1,150 1,150 ,160 1,160 1,160 1,160 1,160 1,160 1,170 1,170 1,170 1,170 1,170 1,180 1,180 1,180 1,180 10

11 1,720 1,720 1,720 1,730 1,730 1,730 1,730 1,740 1,740 1,740 1,740 1,750 1,750 1,750 1,760 1,760 1,760 1,760 1,770 1,770 1,770 11
12 2,360 2,360 2,360 2, 370 2, 370 2,370 2,380 2,380 2,390 2, 390 2, 390 2,400 2,400 2,400 2,410 2, 410 2,420 2,420 2,420 2,430 2,430 12
13 2,990 3, 000 3,000 3,010 3, 010 3,020 3, 020 3,030 3,030 3, 040 3,040 3,050 3,050 3,060 3,060 3, 070 3,070 3, 080 3, 080 3,080 3,090 13
14 3,630 3,640 3,640 3, 650 3, 660 3,660 3, 670 3, 670 3, 680 3, 680 3, 690 3,700 3,700 3, 710 3, 710 3, 720 3,730 3, 730 3, 740 3,740 3,750 14
15 4,900 4,910 4,910 4, 920 4,930 4,940 4,950 4,950 4,960 4, 970 4,980 4,990 4,990 5,000 5,010 5,020 5,030 5,030 5, 040 5,050 5,060 15

16 6, 160 6,170 6,180 6,190 6,200 6,210 6,220 6,230 6,250 6,260 6,270 6,280 6,290 6,300 6,310 6,320 6,330 6,340 6,350 6,360 6,370 16
17 7, 430 7,440 7,450 7, 470 7,480 7,490 7 500 7,520 7, 530 7, 540 7, 550 7,560 7,580 7,590 7,600 7,610 7,630 7,640 7, 650 7,660 7,670 17
18 8, 680 8,690 8,710 8, 720 8,740 8,750 8,770 8,780 8,790 8, 810 8,820 8,840 8,850 8,870 8, 880 8,890 8,910 8,920 8,940 8,950 8,970 18
19 9,930 9,940 9,960 9,980 9,990 10,010 10,030 10,040 10,060 10,080 10,090 10,110 10,130 10,140 10,160 10,180 10,190 10,210 10,220 10,240 10,260 19
20 11,170 11,190 11,210 11,230 11,250 11,270 11,290 11,310 11,330 11,340 11,360 11,380 11,400 11,420 11,440 11,460 11,470 11,490 11,510 11,530 11,550 20

21 12,410 12,430 12,450 12,470 12,490 12,520 12,540 12,560 12,580 12,600 12,620 12,640 12,660 12,680 12,700 12,730 12,750 12,770 12,790 12,810 12,830 21
22 13, 650 13, 670 13,690 13,720 13,740 13,760 13,790 13,810 13,830 13,860 13,880 13,900 13,920 13, 950 13, 970 13,990 14,020 14,040 14,060 14,090 14,110 22
23 14, 880 14, 910 14,930 14,960 14,980 15,010 15,030 15,060 15,090 15,110 15,140 15,160 15,190 15, 210 15,240 15,260 15,290 15,310 15,340 15,360 15,390 23
24 16,130 16,160 16,190 16,220 16,240 16,270 16,300 16,330 16,360 16,380 16,410 16,440 16,470 16,490 16, 520 16,550 16,580 16,600 16,630 16,660 16,690 24
25 17,380 17,410 17,440 17,470 17,500 17,530 17,570 17,600 17,630 17,660 17,690 17,720 17,750 17,780 17, 810 17,840 17,870 17,900 17,920 17,950 17,980 25

26 18,630 18,670 18,700 18,730 18,770 18,800 18,830 18,860 18,900 18,930 18,960 18,990 19,030 19,060 19,090 19,120 19,150 19,190 19,220 19,250 19,280 26
27 19, 920 19, 960 19,990 20,030 20, 060 20,100 20,130 20,170 20, 210 20, 240 20,280 20,310 20,340 20,380 20, 410 20,450 20,480 20, 520 20,550 20,590 20, 620 27
28 21,210 21,250 21,290 21,330 21,360 21,400 21,440 21,480 21,510 21,550 21,590 21,630 21,660 21,700 21,740 21,780 21,810 21,850 21,890 21,920 21,960 28
29 22, 500 22,540 22,580 22,620 22,660 22,700 22, 740 22,780 22, 820 22,860 22,900 22, 940 22,980 23,020 23, 060 23,100 23,140 23,180 23,220 23,260 23,300 29
30 23,790 23,830 23,880 23,920 23,960 24,010 24,050 24,090 24,140 24,180 24,220 24, 260 24,310 24,350 24, 390 24,430 24,470 24,520 24, 560 24,600 24,640 30

31 25, 080 25, 130 25, 170 25, 220 25,260 25, 310 25, 350 25,400 25, 450 25, 490 25, 540 25, 580 25, 630 25,670 25, 720 25, 760 25, 810 25, 850 25, 900 25, 940 25, 990 31
32 26, 370 26, 420 26, 470 26, 520 26, 560 26, 610 26, 660 26, 710 26, 760 26, 800 26, 850 26, 900 26, 950 27,000 27, 040 27, 090 27,140 27, 190 27, 230 27, 280 27, 330 32
33 27, 390 27,440 27, 490 27, 540 27, 600 27, 650 27, 700 27, 750 27, 800 27, 850 27, 900 27, 950 28,000 28, 050 28, 100 28, 150 28, 200 28, 250 28, 300 28, 350 28, 390 33
34 28, 410 28, 470 28, 520 28, 570 28,630 28, 680 28, 730 28,780 28, 840 28, 890 28,940 28, 990 29, 050 29,100 29, 150 29,200 29,250 29, 310 29, 360 29,410 29,460 34
35 29,440 29,490 29,550 29,600 29,660 29,710 29, 770 29,820 29,880 29, 930 29, 990 30,040 30,100 30,150 30, 200 30,260 30,310 30, 370 30,420 30,470 30,530 35

36 30, 510 30, 570 30,630 30, 690 30,740 30, 800 30, 860 30,920 30, 970 31,030 31,090 31,150 31,200 31,260 31,320 31, 370 31,430 31,490 31,540 31,600 31,650 36
37 31, 590 31, 650 31,710 31,770 31, 830 31,890 31, 950 32,010 32, 070 32, 130 32,190 32,250 32, 310 32, 370 32, 430 32,490 32,540 32, 600 32,660 32,720 32, 780 37
38 32, 660 32, 730 32,790 32, 850 32, 920 32, 980 33, 040 33,100 33, 170 33, 230 33,290 33, 350 33, 410 33,480 33,540 33, 600 33,660 33, 720 33, 780 33,840 33,900 38
39 34,100 34, 170 34,240 34,300 34, 370 34, 440 34, 500 34,570 34, 630 34, 700 34, 760 34, 830 34, 890 34, 960 35,020 35,090 35,150 35,220 35, 280 35, 350 35,410 39
40 35,550 35, 620 35,690 35,750 35, 820 35, 890 35,960 36,030 36, 100 36, 170 36,240 36, 310 36, 380 36,440 36,510 36,580 36,650 36,720 36, 780 36, 850 36,920 40

41 36, 990 37, 060 37, 130 37, 210 37,280 37, 350 37, 420 37, 500 37, 570 37,640 37, 710 37, 780 37,860 37, 930 38,000 38, 070 38,140 38, 210 38, 280 38, 350 38, 430 41
42 39, 480 39, 560 39,630 39,710 39,790 39,870 39,950 40,030 40, 110 40, 190 40,270 40,340 40,420 40,500 40, 580 40,650 40, 730 40, 810 40, 890 40,960 41,040 42
43 41, 970 42, 050 42,140 42,220 42,310 42,390 42,480 42,560 42,650 42,730 42,820 42,900 42,990 43,070 43,160 43,240 43, 320 43,410 43, 490 43,570 43,660 43
44 44,450 44,550 44,640 44, 730 44,820 44,920 45, 010 45,100 45, 190 45, 280 45,370 45, 460 45,550 45,640 45, 730 45,820 45, 910 46,000 46,090 46,180 46,270 44
45 46, 650 46, 750 46, 850 46, 950 47,040 47,140 47, 240 47,340 47, 440 47, 530 47,630 47, 730 47, 820 47,920 48, 020 48,110 48,210 48, 310 48,400 48, 500 48, 590 45

46 48, 840 48, 950 49, 050 49,160 49, 260 49, 370 49,470 49, 580 49, 680 49, 790 49, 890 49, 990 50,100 50,200 50, 300 50, 400 50, 510 50, 610 50, 710 50, 810 50, 910 46
47 51,040 51,150 51,260 51,370 51,490 51,600 51,710 51,820 51,930 52,040 52,150 52,260 52,370 52,480 52, 590 52,690 52,800 52,910 53,020 53,130 53,240 47
48 52,610 52, 730 52, 850 52,970 53,080 53, 200 53, 320 53,430 53, 550 53,660 53, 780 53, 900 54, 010 54,130 54,240 54,350 54,470 54, 580 54,700 54,810 54, 920 48
49 54,190 54, 310 54,430 54,560 54,680 54,800 54,920 55,050 55,170 55,290 55, 410 55,530 55,650 55,770 55, 890 56, 010 56,130 56,250 56,370 56,490 56,610 49
50 55, 760 55, 890 56, 020 56,150 56, 280 56, 410 56, 530 56,660 56, 790 56, 920 57,040 57,170 57, 300 57,420 57, 550 57, 670 57, 800 57, 920 58, 050 58,170 58, 300 50

51 57, 370 57, 510 57,640 57, 780 57, 910 58, 050 58, 180 58, 320 58, 450 58, 590 58, 720 58, 850 58, 990 59,120 59, 250 59, 380 59, 510 59,640 59, 780 59, 910 60, 040 51
52 58,980 59,130 59,270 59,410 59, 550 59,690 59, 830 59, 980 60,120 60,260 60,400 60,540 60,670 60,810 60,950 61, 090 61,230 61,370 61,500 61,640 61, 780 52
53 60, 590 60, 740 60, 890 61,040 61,190 61,340 61,490 61,630 61,780 61,930 62, 070 62, 220 62, 360 62, 510 62, 650 62, 800 62,940 63, 090 63,230 63: 370 63,520 53
54 62,960 63,020 63, 090 63,160 63,220 63, 280 63,350 63,410 63,470 63, 530 63, 680 63,840 63,990 64,140 64,290 64,440 64 590 64, 740 64, 890 65,040 65,190 54
55 65,320 65,310 65, 290 65,270 65,250 65, 230 65,210 65,190 65,160 65,130 65, 290 65,450 65,610 65, 770 65,930 66,090 66, 250 66, 400 66,560 66,720 66,870 55

HEADWATER 884 to 886 MAY 2008

18 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~ffi ~Iffi 
~~" 884.0 884.1 884.2 884.3 884.4 884.5 884.6 884.7 884.8 884.9 885.0 885.1 885.2 885.3 885.4 885.5 885.6 885.7 885.8 885.9 886.0 '" " 

1 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 1 
2 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 2 
3 330 330 330 330 330 340 340 340 340 340 340 340 340 340 340 340 340 340 340 340 340 3 
4 450 450 450 450 450 450 460 460 460 460 460 460 460 460 460 460 460 460 460 460 470 4 
5 570 570 570 580 580 580 580 580 580 580 580 580 580 580 590 590 590 590 590 590 590 5 

6 700 700 700 700 700 700 700 700 710 710 710 710 710 710 710 710 710 720 720 720 720 6 
7 820 820 830 830 830 830 830 830 830 830 840 840 840 840 840 840 840 850 850 850 850 7 
8 950 950 950 960 960 960 960 960 960 960 970 970 970 970 970 970 980 980 980 980 980 8 
9 1,080 1,080 1,080 1,090 1,090 1,090 1,090 1,090 1,090 1,100 1,100 1,100 1,100 1,100 1,100 1,110 1,110 1,110 1,110 1,110 1,120 9 

10 1,140 1,150 1,150 1,150 1,150 1,150 1,160 1,160 1,160 1,160 1,160 1,160 1,170 1,170 1,170 1,170 1,170 1,180 1,180 1,180 1,180 10 

11 1,720 1,720 1,720 1,730 1,730 1,730 1,730 1,740 1,740 1,740 1,740 1,750 1,750 1,750 1,760 1,760 1,760 1,760 1,770 1,770 1,770 11 
12 2,360 2,360 2,360 2,370 2,370 2,370 2,380 2,380 2,390 2,390 2,390 2,400 2,400 2,400 2,410 2,410 2,420 2,420 2,420 2,430 2,430 12 
13 2,990 3,000 3,000 3,010 3,010 3,020 3,020 3,030 3,030 3,040 3,040 3,050 3,050 3,060 3,060 3,070 3,070 3,080 3,080 3,080 3,090 13 
14 3,630 3,640 3,640 3,650 3,660 3,660 3,670 3,670 3,680 3,680 3,690 3,700 3,700 3,710 3,710 3,720 3,730 3,730 3,740 3,740 3,750 14 
15 4,900 4,910 4,910 4,920 4,930 4,940 4,950 4,950 4,960 4,970 4,980 4,990 4,990 5,000 5,010 5,020 5,030 5,030 5,040 5,050 5,060 15 

16 6,160 6,170 6,180 6,190 6,200 6,210 6,220 6,230 6,250 6,260 6,270 6,280 6,290 6,300 6,310 6,320 6,330 6,340 6,350 6,360 6,370 16 
17 7,430 7,440 7,450 7,470 7,480 7,490 7,500 7,520 7,530 7,540 7,550 7,560 7,580 7,590 7,600 7,610 7,630 7,640 7,650 7,660 7,670 17 
18 8,680 8,690 8,710 8,720 8,740 8,750 8,770 8,780 8,790 8,810 8,820 8,840 8,850 8,870 8,880 8,890 8,910 8,920 8,940 8,950 8,970 18 
19 9,930 9,940 9,960 9,980 9,990 10,010 10,030 10,040 10,060 10,080 10,090 10,110 10,130 10,140 10,160 10,180 10,190 10,210 10,220 10,240 10,260 19 
20 11,170 11,190 11,210 11,230 11,250 11,270 11,290 11,310 11,330 11,340 11,360 11,380 11,400 11,420 11,440 11,460 11,470 11,490 11,510 11,530 11,550 20 

21 12,410 12,430 12,450 12,470 12,490 12,520 12,540 12,560 12,580 12,600 12,620 12,640 12,660 12,680 12,700 12,730 12,750 12,770 12,790 12,810 12,830 21 
22 13,650 13,670 13,690 13,720 13,740 13,760 13,790 13,810 13,830 13,860 13,880 13,900 13,920 13,950 13,970 13,990 14,020 14,040 14,060 14,090 14,110 22 
23 14,880 14,910 14,930 14,960 14,980 15,010 15,030 15,060 15,090 15,110 15,140 15,160 15,190 15,210 15,240 15,260 15,290 15,310 15,340 15,360 15,390 23 
24 16,130 16,160 16,190 16,220 16,240 16,270 16,300 16,330 16,360 16,380 16,410 16,440 16,470 16,490 16,520 16,550 16,580 16,600 16,630 16,660 16,690 24 
25 17,380 17,410 17,440 17,470 17,500 17,530 17,570 17,600 17,630 17,660 17,690 17,720 17,750 17,780 17,810 17,840 17,870 17,900 17,920 17,950 17,980 25 

26 18,630 18,670 18,700 18,730 18,770 18,800 18,830 18,860 18,900 18,930 18,960 18,990 19,030 19,060 19,090 19,120 19,150 19,190 19,220 19,250 19,280 26 
27 19,920 19,960 19,990 20,030 20,060 20,100 20,130 20,170 20,210 20,240 20,280 20,310 20,340 20,380 20,410 20,450 20,480 20,520 20,550 20,590 20,620 27 
28 21,210 21,250 21,290 21,330 21,360 21,400 21,440 21,480 21,510 21,550 21,590 21,630 21,660 21,700 21,740 21,780 21,810 21,850 21,890 21,920 21,960 28 
29 22,500 22,540 22,580 22,620 22,660 22,700 22,740 22,780 22,820 22,860 22,900 22,940 22,980 23,020 23,060 23,100 23,140 23,180 23,220 23,260 23,300 29 
30 23,790 23,830 23,880 23,920 23,960 24,010 24,050 24,090 24,140 24,180 24,220 24,260 24,310 24,350 24,390 24,430 24,470 24,520 24,560 24,600 24,640 30 

31 25,080 25,130 25,170 25,220 25,260 25,310 25,350 25,400 25,450 25,490 25,540 25,580 25,630 25,670 25,720 25,760 25,810 25,850 25,900 25,940 25,990 31 
32 26,370 26,420 26,470 26,520 26,560 26,610 26,660 26,710 26,760 26,800 26,850 26,900 26,950 27,000 27,040 27,090 27,140 27,190 27,230 27,280 27,330 32 
33 27,390 27,440 27,490 27,540 27,600 27,650 27,700 27,750 27,800 27,850 27,900 27,950 28,000 28,050 28,100 28,150 28,200 28,250 28,300 28,350 28,390 33 
34 28,410 28,470 28,520 28,570 28,630 28,680 28,730 28,780 28,840 28,890 28,940 28,990 29,050 29,100 29,150 29,200 29,250 29,310 29,360 29,410 29,460 34 
35 29,440 29,490 29,550 29,600 29,660 29,710 29,770 29,820 29,880 29,930 29,990 30,040 30,100 30,150 30,200 30,260 30,310 30,370 30,420 30,470 30,530 35 

36 30,510 30,570 30,630 30,690 30,740 30,800 30,860 30,920 30,970 31,030 31,090 31,150 31,200 31,260 31,320 31,370 31,430 31,490 31,540 31,600 31,650 36 
37 31,590 31,650 31,710 31,770 31,830 31,890 31,950 32,010 32,070 32,130 32,190 32,250 32,310 32,370 32,430 32,490 32,540 32,600 32,660 32,720 32,780 37 
38 32,660 32,730 32,790 32,850 32,920 32,980 33,040 33,100 33,170 33,230 33,290 33,350 33,410 33,480 33,540 33,600 33,660 33,720 33,780 33,840 33,900 38 
39 34,100 34,170 34,240 34,300 34,370 34,440 34,500 34,570 34,630 34,700 34,760 34,830 34,890 34,960 35,020 35,090 35,150 35,220 35,280 35,350 35,410 39 
40 35,550 35,620 35,690 35,750 35,820 35,890 35,960 36,030 36,100 36,170 36,240 36,310 36,380 36,440 36,510 36,580 36,650 36,720 36,780 36,850 36,920 40 

41 36,990 37,060 37,130 37,210 37,280 37,350 37,420 37,500 37,570 37,640 37,710 37,780 37,860 37,930 38,000 38,070 38,140 38,210 38,280 38,350 38,430 41 
42 39,480 39,560 39,630 39,710 39,790 39,870 39,950 40,030 40,110 40,190 40,270 40,340 40,420 40,500 40,580 40,650 40,730 40,810 40,890 40,960 41,040 42 
43 41,970 42,050 42,140 42,220 42,310 42,390 42,480 42,560 42,650 42,730 42,820 42,900 42,990 43,070 43,160 43,240 43,320 43,410 43,490 43,570 43,660 43 
44 44,450 44,550 44,640 44,730 44,820 44,920 45,010 45,100 45,190 45,280 45,370 45,460 45,550 45,640 45,730 45,820 45,910 46,000 46,090 46,180 46,270 44 
45 46,650 46,750 46,850 46,950 47,040 47,140 47,240 47,340 47,440 47,530 47,630 47,730 47,820 47,920 48,020 48,110 48,210 48,310 48,400 48,500 48,590 45 

46 48,840 48,950 49,050 49,160 49,260 49,370 49,470 49,580 49,680 49,790 49,890 49,990 50,100 50,200 50,300 50,400 50,510 50,610 50,710 50,810 50,910 46 
47 51,040 51,150 51,260 51,370 51,490 51,600 51,710 51,820 51,930 52,040 52,150 52,260 52,370 52,480 52,590 52,690 52,800 52,910 53,020 53,130 53,240 47 
48 52,610 52,730 52,850 52,970 53,080 53,200 53,320 53,430 53,550 53,660 53,780 53,900 54,010 54,130 54,240 54,350 54,470 54,580 54,700 54,810 54,920 48 
49 54,190 54,310 54,430 54,560 54,680 54,800 54,920 55,050 55,170 55,290 55,410 55,530 55,650 55,770 55,890 56,010 56,130 56,250 56,370 56,490 56,610 49 
50 55,760 55,890 56,020 56,150 56,280 56,410 56,530 56,660 56,790 56,920 57,040 57,170 57,300 57,420 57,550 57,670 57,800 57,920 58,050 58,170 58,300 50 

51 57,370 57,510 57,640 57,780 57,910 58,050 58,180 58,320 58,450 58,590 58,720 58,850 58,990 59,120 59,250 59,380 59,510 59,640 59,780 59,910 60,040 51 
52 58,980 59,130 59,270 59,410 59,550 59,690 59,830 59,980 60,120 60,260 60,400 60,540 60,670 60,810 60,950 61,090 61,230 61,370 61,500 61,640 61,780 52 
53 60,590 60,740 60,890 61,040 61,190 61,340 61,490 61,630 61,780 61,930 62,070 62,220 62,360 62,510 62,650 62,800 62,940 63,090 63,230 63,370 63,520 53 
54 62,960 63,020 63,090 63,160 63,220 63,280 63,350 63,410 63,470 63,530 63,680 63,840 63,990 64,140 64,290 64,440 64,590 64,740 64,890 65,040 65,190 54 
55 65,320 65,310 65,290 65,270 65,250 65,230 65,210 65,190 65,160 65,130 65,290 65,450 65,610 65,770 65,930 66,090 66,250 66,400 66,560 66,720 66,870 55 

HEADWATER 884 to 886 MAY 2008 



TIMS FORD DAM 19

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

8HEADWATER ELEVATION'P 884.0 884.1 884.2 884.3 884.4 884.5 884.6 884.7 884.8 884.9 885.0 885.1 885.2 885.3 885.4 885.5 885.6 885.7 885.8 885.9 886.0

56 67,680 67, 590 67,490 67, 390 67,280 67,180 67,070 66,960 66, 850 66, 740 66,900 67, 070 67,240 67,400 67, 570 67,730 67,900 68,060 68,220 68,390 68,550 56
57 67, 830 67, 880 67, 920 67, 970 68, 010 68, 050 68, 100 68, 140 68, 180 68, 220 68,440 68, 670 68, 890 69, 120 69, 340 69, 570 69, 790 70, 020 70,240 70, 470 70, 690 57
58 67, 970 68,160 68, 360 68, 550 68, 740 68, 930 69, 120 69, 310 69, 500 69, 690 69,980 70, 260 70, 550 70,830 71,120 71,400 71,690 71,970 72, 260 72, 540 72, 830 58
59 68,110 68,450 68, 790 69, 130 69,470 69, 810 70,150 70,490 70, 830 71, 170 71,510 71, 860 72,200 72,550 72, 890 73,240 73,580 73, 930 74, 280 74,620 74,970 59
60 68, 110 68,450 68, 790 69, 130 69,470 69, 810 70, 150 70, 490 70, 830 71, 170 71,510 71,860 72,200 72, 550 72, 890 73, 240 73, 580 73, 930 74, 280 74,620 74, 970 60

61 68, 110 68, 450 68,790 69, 130 69, 470 69, 810 70, 150 70,490 70,830 71, 170 71,510 71,860 72, 200 72,550 72, 890 73,240 73, 580 73,930 74,280 74, 620 74,970 61
62 68,110 68, 450 68,790 69, 130 69,470 69, 810 70, 150 70,490 70,830 71,170 71,510 71,860 72, 200 72,550 72, 890 73, 240 73, 580 73, 930 74,280 74, 620 74, 970 62
63 68,110 68,450 68,790 69,130 69,470 69,810 70,150 70,490 70, 830 71, 170 71,510 71,860 72,200 72,550 72, 890 73, 240 73,580 73,930 74,280 74,620 74, 970 6364 68,110 68,450 68,790 69,130 69,470 69, 810 70,150 70,490 70,830 71,170 71,510 71,860 72,200 72,550 72,890 73,240 73,580 73,930 74,280 74,620 74,970 465 68,110 68,450 68,790 69,130 69,470 69, 810 70,150 70,490 70, 830 71,170 71,510 71, 860 72,200 72,550 72, 890 73,240 73, 580 73, 930 74,280 74,620 74, 970 65

MAY 2008 
HEADWATER 884 to 886

MAY 2008 HEADWATER 884 to 886

TIMS FORD DAM 19 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~ffi ~~ffi 
'-'~~ 884.0 884.1 884.2 884.3 884.4 884.5 884.6 884.7 884.8 884.9 885.0 885.1 885.2 885.3 885.4 885.5 885.6 885.7 885.8 885.9 886.0 '-'~~ 

56 67,680 67,590 67,490 67,390 67,280 67,180 67,070 66,960 66,850 66,740 66,900 67,070 67,240 67,400 67,570 67,730 67,900 68,060 68,220 68,390 68,550 56 
57 67,830 67,880 67,920 67,970 68,010 68,050 68,100 68,140 68,180 68,220 68,440 68,670 68,890 69,120 69,340 69,570 69,790 70,020 70,240 70,470 70,690 57 
58 67,970 68,160 68,360 68,550 68,740 68,930 69,120 69,310 69,500 69,690 69,980 70,260 70,550 70,830 71,120 71,400 71,690 71,970 72,260 72,540 72,830 58 
59 68,110 68,450 68,790 69,130 69,470 69,810 70,150 70,490 70,830 71,170 71,510 71,860 72,200 72,550 72,890 73,240 73,580 73,930 74,280 74,620 74,970 59 
60 68,110 68,450 68,790 69,130 69,470 69,810 70,150 70,490 70,830 71,170 71,510 71,860 72,200 72,550 72,890 73,240 73,580 73,930 74,280 74,620 74,970 60 

61 68,110 68,450 68,790 69,130 69,470 69,810 70,150 70,490 70,830 71,170 71,510 71,860 72,200 72,550 72,890 73,240 73,580 73,930 74,280 74,620 74,970 61 
62 68,110 68,450 68,790 69,130 69,470 69,810 70,150 70,490 70,830 71,170 71,510 71,860 72,200 72, 550 72,890 73,240 73,580 73,930 74,280 74,620 74,970 62 
63 68,110 68,450 68,790 69,130 69,470 69,810 70,150 70,490 70,830 71,170 71,510 71,860 72,200 72, 550 72,890 73,240 73,580 73,930 74,280 74,620 74,970 63 
64 68,110 68,450 68,790 69,130 69,470 69,810 70,150 70,490 70,830 71,170 71,510 71,860 72,200 72, 550 72,890 73,240 73,580 73,930 74,280 74,620 74,970 64 
65 68,110 68,450 68,790 69,130 69,470 69,810 70,150 70,490 70,830 71,170 71,510 71,860 72,200 72,550 72,890 73,240 73,580 73,930 74,280 74,620 74,970 65 

MAY 2008 HEADWATER 884 to 886 



20 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

Ao__ HEADWATER ELEVATION _

__886.0 886.1 886.2 886.3 886.4 886.5 886.6 886.7 886.8 1 886.9 887.0 887.1 1 887.2 887.3 [ 887.4 887.5 887.6 1 887.7 887.8 887.9 1 888.0 12

1 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 1
2 220 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 2
3 340 340 340 340 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 3
4 470 470 470 470 470 470 470 470 470 470 470 470 470 470 480 480 480 480 480 480 480 4
5 590 590 590 590 590 600 600 600 600 600 600 600 600 600 600 600 600 610 610 610 610 5

6 720 720 720 720 720 720 730 730 730 730 730 730 730 730 730 740 740 740 740 740 740 6
7 850 850 850 850 850 860 860 860 860 860 860 860 860 870 870 870 870 870 870 870 870 7
8 980 980 980 990 990 990 990 990 990 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,010 1,010 1,010 1,010 1,010 8
9 1,120 1,120 1,120 1,120 1,120 1,120 1,130 1,130 1,130 1,130 1,130 1,130 1,140 1,140 1,140 1,140 1,140 1,140 1,150 1,150 1,150 9

1 1,180 1,180 1,180 1,190 1,190 1,190 1,190 1,190 1,200 1,200 1,200 1,200 1,200 1,200 1,210 1,210 1,210 1,210 1,210 1,210 1,220 10

11 1,770 1,770 1,780 1,780 1,780 1,790 1,790 1,790 1,790 1,800 1,800 1,800 1,800 1,810 1,810 1,810 1,810 1,820 1,820 1,820 1,820 11
12 2, 430 2, 430 2,440 2,440 2,450 2,450 2,450 2,460 2,460 2, 460 2,470 2,470 2,470 2,480 2,480 2, 490 2,490 2,490 2,500 2,500 2,500 12
13 3,090 3,090 3,100 3,100 3,110 3,110 3,120 3,120 3,130 3,130 3,140 3,140 3,150 3,150 3,160 3,160 3,160 3,170 3,170 3,180 3,180 13
14 3, 750 3, 750 3,760 3,770 3,770 3,780 3,780 3,790 3,790 3,0800 3,810 3,810 3,820 3,820 3,830 3, 830 3,840 3, 840 3,850 3, 860 3, 860 14
15 5,060 5,060 5,070 5,080 5,090 5,100 5,100 5,110 5, 120 5,130 5,130 5,140 5,150 5,160 5,170 5,170 5,180 5,190 5,200 5,200 5,210 15

1 6 6,370 6,380 6,380 6,390 6,400 6,410 6,420 6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520 6,530 6,540 6,550 6,560 16
17 7,670 7,690 7,700 7,710 7,720 7, 730 7, 750 7,760 7,770 7, 780 7,790 7,800 7, 820 7,830 7,840 7,850 7,860 7,870 7,890 7,900 7,910 17
18 8,970 8,980 8,990 9, 010 9,020 9,040 9,050 9,060 9,080 9,090 9,110 9,120 9,130 9,150 9,160 9,170 9,190 9,200 9,220 9,230 9,240 18
19 10,260 10,270 10,290 10,310 10,320 10,340 10,350 10,370 10,390 10,400 10,420 10,430 10,450 10,470 10,480 10,500 10,510 10,530 10,550 10,560 10,580 19
20 11,550 11,570 11,590 11,600 11,620 11,640 11,660 11,680 11,690 11,710 11,730 11,750 11,770 11,790 11,800 11,820 11,840 11,860 11,870 11,890 11,910 20

21 12,830 12,850 12,870 12,890 12,910 12,930 12,950 12,970 12,990 13,010 13,030 13,050 13,070 13,090 13,110 13,130 13,150 13,170 13,190 13,210 13,230 21
22 14,110 14,130 14,150 14,180 14,200 14, 220 14,240 14,270 14, 290 14, 310 14,330 14,360 14,380 14,400 14,420 14,450 14,470 14, 490 14,510 14,530 14, 560 22
23 15,390 15,410 15,440 15,460 15,490 15,510 15,540 15,560 15,590 15,610 15,640 15,660 15,680 15,710 15,730 15,760 15,780 15,810 15,830 15,850 15,880 23
24 16,690 16,710 16,740 16,770 16,790 16,820 16,850 16,880 16,900 16,930 16,960 16,980 17,010 17,040 17,060 17,090 17,120 17,140 17,170 17,200 17,220 24
25 17,980 18, 010 18, 040 18,070 18,100 18,130 18,160 18,190 18,220 18,250 18,280 18, 310 18,340 18, 360 18, 390 18,420 18,450 18,480 18,510 18, 540 18,570 25

26 19,280 19,310 19,350 19,380 19,410 19,440 19,470 19,500 19,540 19,570 19,600 19,630 19,660 19,690 19, 720 19,750 19,790 19,820 19,850 19,880 19,910 26
27 20,620 20,660 20,690 20,720 20,760 20,790 20,830 20,860 20,890 20,930 20,960 21,000 21,030 21,060 21,100 21,130 21,160 21,200 21,230 21,260 21,300 27
28 21,960 22, 000 22, 030 22,070 22,110 22,140 22,180 22,220 22,250 22, 290 22, 330 22,360 22,400 22,430 22,470 22,510 22,540 22,580 22,610 22,650 22,690 28
29 23, 300 23, 340 23, 380 23,420 23,460 23, 500 23,540 23,570 23, 610 23, 650 23,690 23, 730 23, 770 23, 810 23, 840 23, 880 23, 920 23, 960 24,000 24, 040 24, 070 29
30 24, 640 24, 680 24, 730 24, 770 24, 810 24, 850 24, 890 24, 930 24, 980 25, 020 25, 060 25, 100 25, 140 25,180 25,220 25, 260 25, 300 25,340 25, 390 25, 430 25, 470 30

31 25, 990 26, 030 26, 070 26,120 26,160 26,210 26,250 26,290 26, 340 26, 380 26,430 26,470 26, 510 26, 560 26,600 26,640 26, 690 26, 730 26, 770 26, 820 26, 860 31
32 27, 330 27, 370 27,420 27,470 27,510 27,560 27,610 27,650 27,700 27,750 27,790 27,840 27,890 27, 930 27, 980 28,020 28,070 28,120 28,160 28, 210 28,250 32
33 28, 390 28,440 28, 490 28,540 28, 590 28, 640 28,690 28, 740 28, 790 28, 830 28, 880 28, 930 28, 980 29, 030 29, 080 29,120 29, 170 29, 220 29, 270 29, 320 29, 360 33
34 29,460 29,510 29, 560 29,620 29,670 29,720 29,770 29, 820 29, 870 29,920 29, 970 30, 020 30, 070 30,120 30,170 30,220 30,270 30, 320 30,370 30, 420 30, 470 34
35 30,530 30,580 30,640 30,690 30,740 30,800 30,850 30,900 30,950 31,010 31,060 31,110 31,170 31,220 31,270 31,320 31,380 31,430 31,480 31,530 31,580 35

36 31,650 31,710 31,770 31,820 31,880 31,930 31, 990 32,040 32,100 32, 150 32, 210 32,270 32, 320 32, 370 32, 430 32,480 32,540 32, 590 32, 650 32, 700 32, 760 36
37 32, 780 32,840 32, 900 32, 950 33, 010 33, 070 33, 130 33,190 33, 240 33, 300 33, 360 33,420 33, 470 33, 530 33, 590 33, 650 33, 700 33, 760 33, 820 33, 870 33, 930 37
38 33, 900 33,970 34,030 34,090 34,150 34,210 34,270 34,330 34,390 34,450 34, 510 34,570 34,630 34,690 34, 750 34,810 34,870 34,930 34,980 35,040 35,100 38
39 35,410 35,480 35,540 35, 600 35,670 35, 730 35, 790 35,860 35,920 35, 980 36,050 36,110 36, 170 36,240 36, 300 36,360 36,420 36,490 36, 550 36,610 36,670 39
40 36, 920 36, 990 37, 050 37, 120 37,190 37, 250 37, 320 37, 390 37, 450 37, 520 37, 590 37, 650 37, 720 37, 780 37,850 37, 920 37, 980 38, 050 38, 110 38, 180 38, 240 40

41 38, 430 38, 500 38, 570 38,640 38, 710 38, 780 38, 850 38,920 38, 990 39, 060 39, 120 39, 190 39, 260 39, 330 39, 400 39,470 39,540 39,610 39, 680 39, 740 39, 810 41
42 41,040 41,120 41,190 41,270 41,350 41,420 41,500 41,570 41,650 41,720 41,800 41,880 41,950 42,030 42,100 42, 180 42, 250 42,320 42,400 42,470 42,550 42
43 43,660 43,740 43,820 43,900 43, 990 44 070 44150 44,230 44,310 44,390 44,480 44, 560 44, 640 44, 720 44, 800 44, 880 44,960 45, 040 45, 120 45, 200 45,280 43
44 46,270 46 360 46,450 46,540 46,620 46,710 46,800 46,890 46,980 47 060 47,150 47, 240 47,330 47,410 47, 500 47,590 47,670 47,760 47, 850 47, 930 48,020 44
45 48, 590 48, 690 48, 780 48, 880 48, 970 49, 070 49,160 49, 250 49, 350 49, 440 49, 530 49, 630 49, 720 49, 810 49, 910 50,000 50, 090 50, 180 50, 280 50, 370 50,460 45

46 50, 910 51,010 51,120 51,220 51,320 51,420 51,520 51,620 51,720 51,820 51,920 52,020 52,120 52,210 52,310 52,410 52,510 52,610 52,710 52,800 52,900 46
47 53, 240 53,340 53,450 53, 560 53,660 53,770 53,880 53,980 54,090 54,190 54,300 54,410 54,510 54,620 54, 720 54,820 54,930 55,030 55,140 55,240 55,340 47
48 54, 920 55,040 55, 150 55, 260 55, 370 55, 480 55, 600 55, 710 55, 820 55, 930 56,040 56, 150 56, 260 56, 370 56,480 56, 590 56, 700 56, 810 56, 920 57,030 57,140 48
49 56, 610 56, 730 56, 850 56, 960 57, 080 57, 200 57, 320 57,430 57, 550 57, 670 57, 780 57, 900 58, 010 58,130 58, 250 58, 360 58,480 58, 590 58,700 58, 820 58, 930 49
50 58, 300 58, 420 58,540 58, 670 58, 790 58, 910 59,040 59,160 59, 280 59, 400 59, 520 59, 650 59, 770 59, 890 60, 010 60, 130 60, 250 60, 370 60, 490 60,610 60, 730 50

51 60, 040 60,170 60, 300 60,430 60,560 60, 680 60, 810 60,940 61,070 61,200 61,330 61,450 61,580 61,710 61,830 61,960 62, 090 62, 210 62,340 62,460 62, 590 51
52 61,780 61,910 62,050 62,180 62,320 62,460 62,590 62,720 62,860 62,990 63,130 63,260 63,390 63,530 63, 660 63,790 63, 920 64, 050 64,190 64,320 84,450 52
53 63, 520 63,660 63,800 63,940 64, 080 64,230 64,370 64,510 64,650 64,790 64,930 65,070 65,210 65, 350 65,480 65, 620 65,760 65, 900 66, 040 66,170 66, 310 53
54 65,190 65,340 65,490 65,640 65,790 65,940 66,080 66,230 66 380 66, 520 66,670 66,820 66,960 67,110 67,250 67,400 67,540 67,690 67, 830 67,970 68,120 54
55 66, 870 67, 030 67,180 67,340 67,490 67, 650 67, 800 67, 960 68,110 68, 260 68,410 68, 570 68, 720 68, 870 69, 020 69, 170 69, 320 69, 470 69, 620 69, 770 69, 920 55

HEADWATER 886 to 888 
MAY 2008

HEADWATER 886 to 888 MAY 2008

20 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~ffi ~~ffi 
0!l'~ 886.0 886.1 886.2 886.3 886.4 886.5 886.6 886.7 886.8 886.9 887.0 887.1 887.2 887.3 887.4 887.5 887.6 887.7 887.8 887.9 888.0 0!l'~ 

1 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 1 
2 220 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 230 2 
3 340 340 340 340 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 3 
4 470 470 470 470 470 470 470 470 470 470 470 470 470 470 480 480 480 480 480 480 480 4 
5 590 590 590 590 590 600 600 600 600 600 600 600 600 600 600 600 600 610 610 610 610 5 

6 720 720 720 720 720 720 730 730 730 730 730 730 730 730 730 740 740 740 740 740 740 6 
7 850 850 850 850 850 860 860 860 860 860 860 860 860 870 870 870 870 870 870 870 870 7 
8 980 980 980 990 990 990 990 990 990 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,010 1,010 1,010 1,010 1,010 8 
9 1,120 1,120 1,120 1,120 1,120 1,120 1,130 1,130 1,130 1,130 1,130 1,130 1,140 1,140 1,140 1,140 1,140 1,140 1,150 1,150 1,150 9 

10 1,180 1,180 1,180 1,190 1,190 1,190 1,190 1,190 1,200 1,200 1,200 1,200 1,200 1,200 1,210 1,210 1,210 1,210 1,210 1,210 1,220 10 

11 1,770 1,770 1,780 1,780 1,780 1,790 1,790 1,790 1,790 1,800 1,800 1,800 1,800 1,810 1,810 1,810 1,810 1,820 1,820 1,820 1,820 11 
12 2,430 2,430 2,440 2,440 2,450 2,450 2,450 2,460 2,460 2,460 2,470 2,470 2,470 2,480 2,480 2,490 2,490 2,490 2,500 2,500 2,500 12 
13 3,090 3,090 3,100 3,100 3,110 3,110 3,120 3,120 3,130 3,130 3,140 3,140 3,150 3,150 3,160 3,160 3,160 3,170 3,170 3,180 3,180 13 
14 3,750 3,750 3,760 3,770 3, 770 3,780 3,780 3,790 3,790 3,800 3,810 3,810 3,820 3,820 3,830 3,830 3,840 3,840 3,850 3,860 3,860 14 
15 5,060 5,060 5,070 5,080 5,090 5,100 5,100 5,110 5,120 5,130 5,130 5,140 5,150 5,160 5,170 5,170 5,180 5,190 5,200 5,200 5,210 15 

16 6,370 6,380 6,380 6,390 6,400 6,410 6,420 6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520 6,530 6,540 6,550 6,560 16 
17 7,670 7,690 7,700 7,710 7,720 7,730 7,750 7,760 7,770 7,780 7,790 7,800 7,820 7,830 7,840 7,850 7,860 7,870 7,890 7,900 7,910 17 
18 8,970 8,980 8,990 9,010 9,020 9,040 9,050 9,060 9,080 9,090 9,110 9,120 9,130 9,150 9,160 9,170 9,190 9,200 9,220 9,230 9,240 18 
19 10,260 10,270 10,290 10,310 10,320 10,340 10,350 10,370 10,390 10,400 10,420 10,430 10,450 10,470 10,480 10,500 10,510 10,530 10,550 10,560 10,580 19 
20 11,550 11,570 11,590 11,600 11,620 11,640 11,660 11,680 11,690 11,710 11,730 11,750 11,770 11,790 11,800 11,820 11,840 11,860 11,870 11,890 11,910 20 

21 12,830 12,850 12,870 12,890 12,910 12,930 12,950 12,970 12,990 13,010 13,030 13,050 13,070 13,090 13,110 13,130 13,150 13,170 13,190 13,210 13,230 21 
22 14,110 14,130 14,150 14,180 14,200 14,220 14,240 14,270 14,290 14,310 14,330 14,360 14,380 14,400 14,420 14,450 14,470 14,490 14,510 14,530 14,560 22 
23 15,390 15,410 15,440 15,460 15,490 15,510 15,540 15,560 15,590 15,610 15,640 15,660 15,680 15,710 15,730 15,760 15,780 15,810 15,830 15,850 15,880 23 
24 16,690 16,710 16,740 16,770 16,790 16,820 16,850 16,880 16,900 16,930 16,960 16,980 17,010 17,040 17,060 17,090 17,120 17,140 17,170 17,200 17,220 24 
25 17,980 18,010 18,040 18,070 18,100 18,130 18,160 18,190 18,220 18,250 18,280 18,310 18,340 18,360 18,390 18,420 18,450 18,480 18,510 18,540 18,570 25 

26 19,280 19,310 19,350 19,380 19,410 19,440 19,470 19,500 19,540 19,570 19,600 19,630 19,660 19,690 19,720 19,750 19,790 19,820 19,850 19,880 19,910 26 
27 20,620 20,660 20,690 20,720 20,760 20,790 20,830 20,860 20,890 20,930 20,960 21,000 21,030 21,060 21,100 21,130 21,160 21,200 21,230 21,260 21,300 27 
28 21,960 22,000 22,030 22,070 22,110 22,140 22,180 22,220 22,250 22,290 22,330 22,360 22,400 22,430 22,470 22,510 22,540 22,580 22,610 22,650 22,690 28 
29 23,300 23,340 23,380 23,420 23,460 23,500 23,540 23,570 23,610 23,650 23,690 23,730 23,770 23,810 23,840 23,880 23,920 23,960 24,000 24,040 24,070 29 
30 24,640 24,680 24,730 24,770 24,810 24,850 24,890 24,930 24,980 25,020 25,060 25,100 25,140 25,180 25,220 25,260 25,300 25,340 25,390 25,430 25,470 30 

31 25,990 26,030 26,070 26,120 26,160 26,210 26,250 26,290 26,340 26,380 26,430 26,470 26,510 26,560 26,600 26,640 26,690 26,730 26,770 26,820 26,860 31 
32 27,330 27,370 27,420 27,470 27,510 27,560 27,610 27,650 27,700 27,750 27,790 27,840 27,890 27,930 27,980 28,020 28,070 28,120 28,160 28,210 28,250 32 
33 28,390 28,440 28,490 28,540 28,590 28,640 28,690 28,740 28,790 28,830 28,880 28,930 28,980 29,030 29,080 29,120 29,170 29,220 29,270 29,320 29,360 33 
34 29,460 29,510 29,560 29,620 29,670 29,720 29,770 29,820 29,870 29,920 29,970 30,020 30,070 30,120 30,170 30,220 30,270 30,320 30,370 30,420 30,470 34 
35 30,530 30,580 30,640 30,690 30,740 30,800 30,850 30,900 30,950 31,010 31,060 31,110 31,170 31,220 31,270 31,320 31,380 31,430 31,480 31,530 31,580 35 

36 31,650 31,710 31,770 31,820 31,880 31,930 31,990 32,040 32,100 32,150 32,210 32,270 32,320 32,370 32,430 32,480 32,540 32,590 32,650 32,700 32,760 36 
37 32,780 32,840 32,900 32,950 33,010 33,070 33,130 33,190 33,240 33,300 33,360 33,420 33,470 33,530 33,590 33,650 33,700 33,760 33,820 33,870 33,930 37 
38 33,900 33,970 34,030 34,090 34,150 34,210 34,270 34,330 34,390 34,450 34,510 34,570 34,630 34,690 34,750 34,810 34,870 34,930 34,980 35,040 35,100 38 
39 35,410 35,480 35,540 35,600 35,670 35,730 35,790 35,860 35,920 35,980 36,050 36,110 36,170 36,240 36,300 36,360 36,420 36,490 36,550 36,610 36,670 39 
40 36,920 36,990 37,050 37,120 37,190 37,250 37,320 37,390 37,450 37,520 37,590 37,650 37,720 37,780 37,850 37,920 37,980 38,050 38,110 38,180 38,240 40 

41 38,430 38,500 38,570 38,640 38,710 38,780 38,850 38,920 38,990 39,060 39,120 39,190 39,260 39,330 39,400 39,470 39,540 39,610 39,680 39,740 39,810 41 
42 41,040 41,120 41,190 41,270 41,350 41,420 41,500 41,570 41,650 41,720 41,800 41,880 41,950 42,030 42,100 42,180 42,250 42,320 42,400 42,470 42,550 42 
43 43,660 43,740 43,820 43,900 43,990 44,070 44,150 44,230 44,310 44,390 44,480 44,560 44,640 44,720 44,800 44,880 44,960 45,040 45,120 45,200 45,280 43 
44 46,270 46,360 46,450 46,540 46,620 46,710 46,800 46,890 46,980 47,060 47,150 47,240 47,330 47,410 47,500 47,590 47,670 47,760 47,850 47,930 48,020 44 
45 48,590 48,690 48,780 48,880 48,970 49,070 49,160 49,250 49,350 49,440 49,530 49,630 49,720 49,810 49,910 50,000 50,090 50,180 50,280 50,370 50,460 45 

46 50,910 51,010 51,120 51,220 51,320 51,420 51,520 51,620 51,720 51,820 51,920 52,020 52,120 52,210 52,310 52,410 52,510 52,610 52,710 52,800 52,900 46 
47 53,240 53,340 53,450 53,560 53,660 53,770 53,880 53,980 54,090 54,190 54,300 54,410 54,510 54,620 54,720 54,820 54,930 55,030 55,140 55,240 55,340 47 
48 54,920 55,040 55,150 55,260 55,370 55,480 55,600 55,710 55,820 55,930 56,040 56,150 56,260 56,370 56,480 56,590 56,700 56,810 56,920 57,030 57,140 48 
49 56,610 56,730 56,850 56,960 57,080 57,200 57,320 57,430 57,550 57,670 57,780 57,900 58,010 58,130 58,250 58,360 58,480 58,590 58,700 58,820 58,930 49 
50 58,300 58,420 58,540 58,670 58,790 58,910 59,040 59,160 59,280 59,400 59,520 59,650 59,770 59,890 60,010 60,130 60,250 60,370 60,490 60,610 60,730 50 

51 60,040 60,170 60,300 60,430 60,560 60,680 60,810 60,940 61,070 61,200 61,330 61,450 61,580 61,710 61,830 61,960 62,090 62,210 62,340 62,460 62,590 51 
52 61,780 61,910 62,050 62,180 62,320 62,460 62,590 62,720 62,860 62,990 63,130 63,260 63,390 63,530 63,660 63,790 63,920 64,050 64,190 64,320 64,450 52 
53 63,520 63,660 63,800 63,940 64,080 64,230 64,370 64,510 64,650 64,790 64,930 65,070 65,210 65,350 65,480 65,620 65,760 65,900 66,040 66,170 66,310 53 
54 65,190 65,340 65,490 65,640 65,790 65,940 66,080 66,230 66,380 66,520 66,670 66,820 66,960 67,110 67,250 67,400 67,540 67,690 67,830 67,970 68,120 54 
55 66,870 67,030 67,180 67,340 67,490 67,650 67,800 67,960 68,110 68,260 68,410 68,570 68,720 68,870 69,020 69,170 69,320 69,470 69,620 69,770 69,920 55 

HEADWATER 886 to 888 MAY 2008 



TIMS FORD DAM 21

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

. 8HEADWATER ELEVATION
-1 886.0 1 886.1 886.2 886.3 886.4 886.5 886.6 886.7 886.8 1 886.9 887.0 887.1 887.2 887.3 1 887.4 887.5 887.6 887.7 1 887.8 887.9 888.0

56 68, 550 68, 710 68, 870 69,040 69, 200 69, 360 69, 520 69,680 69, 840 70,000 70,160 70, 320 70, 470 70, 630 70, 790 70, 950 71,100 71,260 71, 420 71,570 71,730 56
57 70,690 70, 920 71,140 71,360 71, 590 71,810 72,040 72,260 72, 490 72, 640 72, 720 72, 790 72, 860 72,940 73,010 73, 080 73,150 73, 220 73, 290 73, 410 73, 570 57
58 72,830 73,120 73, 400 73,690 73, 980 74,270 74, 550 74,840 75,130 75, 280 75,270 75,260 75,250 75,240 75,230 75, 220 75,200 75,190 75,170 75, 240 75,410 58
59 74,970 75, 320 75, 670 76, 020 76, 370 76, 720 77, 070 77,430 77, 780 77, 920 77,830 77, 740 77,640 77,550 77,450 77, 350 77, 250 77, 150 77, 040 77, 070 77,250 59
60 74,970 75,320 75, 670 76,020 76,370 76, 720 77, 070 77,430 77,780 77, 990 78,050 78,100 78,160 78,220 78,270 78,320 78, 370 78, 420 78,470 78,610 78,850 60

61 74,970 75,320 75,670 76, 020 76,370 76,720 77,070 77,430 77, 780 78,060 78,270 78, 470 78, 680 78,880 79,090 79,290 79,500 79,700 79,900 80,150 80,450 61
62 74, 970 75, 320 75, 670 76, 020 76, 370 76, 720 77, 070 77,430 77, 780 78,130 78,480 78, 840 79, 190 79, 550 79, 910 80,260 80, 620 80, 980 81,330 81,690 82, 050 62
63 74, 970 75, 320 75, 670 76, 020 76, 370 76, 720 77, 070 77,430 77, 780 78,130 78,480 78,840 79, 190 79,550 79, 910 80, 260 80, 620 80, 980 81,330 81, 690 82, 050 63
64 74, 970 75, 320 75,670 76, 020 76, 370 76, 720 77, 070 77,430 77, 780 78,130 78,480 78, 840 79, 190 79, 550 79, 910 80,260 80,620 80, 980 81, 330 81, 690 82, 050 64
65 74, 970 75,320 75,670 76, 020 76, 370 76, 720 77, 070 77,430 77, 780 78,130 78,480 78, 840 79, 190 79, 550 79, 910 80,260 80,620 80, 980 81, 330 81,690 82, 050 65

MAY 2008 
HEADWATER 886 to 888

MAY 2008 HEADWATER 886 to 888

TIMS FORD DAM 21 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 
I'P~ ~~~ <iffi ~ > 886.0 886.1 886.2 886.3 886.4 886.5 886.6 886.7 886.8 886.9 887.0 887.1 887.2 887.3 887.4 887.5 887.6 887.7 887.8 887.9 888.0 ~~> 

56 68,550 68,710 68,870 69,040 69,200 69,360 69,520 69,680 69,840 70,000 70,160 70,320 70,470 70,630 70,790 70,950 71,100 71,260 71,420 71,570 71,730 56 
57 70,690 70,920 71,140 71,360 71,590 71,810 72,040 72,260 72,490 72,640 72,720 72,790 72,860 72,940 73,010 73,080 73,150 73,220 73,290 73,410 73,570 57 
58 72,830 73,120 73,400 73,690 73,980 74,270 74,550 74,840 75,130 75,280 75,270 75,260 75,250 75,240 75,230 75,220 75,200 75,190 75,170 75,240 75,410 58 
59 74,970 75,320 75,670 76,020 76,370 76,720 77,070 77,430 77,780 77,920 77,830 77,740 77,640 77,550 77,450 77,350 77,250 77,150 77,040 77,070 77,250 59 
60 74,970 75,320 75,670 76,020 76,370 76,720 77,070 77,430 77,780 77,990 78,050 78,100 78,160 78,220 78,270 78,320 78,370 78,420 78,470 78,610 78,850 60 

61 74,970 75,320 75,670 76,020 76,370 76,720 77,070 77,430 77,780 78,060 78,270 78,470 78,680 78,880 79,090 79,290 79,500 79,700 79,900 80,150 80,450 61 
62 74,970 75,320 75,670 76,020 76,370 76,720 77,070 77,430 77,780 78,130 78,480 78,840 79,190 79,550 79,910 80,260 80,620 80,980 81,330 81,690 82,050 62 
63 74,970 75,320 75,670 76,020 76,370 76,720 77,070 77,430 77,780 78,130 78,480 78,840 79,190 79,550 79,910 80,260 80,620 80,980 81,330 81,690 82,050 63 
64 74,970 75,320 75,670 76,020 76,370 76,720 77,070 77,430 77,780 78,130 78,480 78,840 79,190 79,550 79,910 80,260 80,620 80,980 81,330 81,690 82,050 64 
65 74,970 75,320 75,670 76,020 76,370 76,720 77,070 77,430 77,780 78,130 78,480 78,840 79,190 79,550 79,910 80,260 80,620 80,980 81,330 81,690 82,050 65 

MAY 2008 HEADWATER 886 to 888 



22 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

8880 8HEADWATER ELEVATION 8
1 888.0 888.1 888.2 888.3 888.4 888.5 888.6 888.7 888.8 888.9 889.0 889.1 889.2 889.3 889.4 889.5 889.6 1889.7 889.8 889.9 80

1 110 110 110 110 110 110 110 110 110 110 120 120 120 120 120 120 120 120 120 120 120 1
2 230 230 230 230 230 230 230 230 230 230 230 240 240 240 240 240 240 240 240 240 240 2
3 350 350 350 350 360 360 360 360 360 360 360 360 360 360 360 360 360 360 360 360 360 3
4 480 480 480 480 480 480 480 480 490 490 490 490 490 490 490 490 490 490 490 490 490 4
5 610 610 610 610 610 610 610 610 620 620 620 620 620 620 620 620 620 620 620 620 630 5

6 740 740 740 740 740 750 750 750 750 750 750 750 750 750 760 760 760 760 760 760 760 6
7 870 880 880 880 880 880 880 880 880 890 890 890 890 890 890 890 890 900 900 900 900 7
8 1,010 1,010 1,010 1,020 1,020 1,020 1,020 1,020 1,020 1,020 1,030 1,030 1,030 1,030 1,030 1,030 1,030 1,040 1,040 1,040 1,040 8
9 1150 1,150 1,150 1,150 1,160 1,160 1,160 1,160 1,160 1,160 170 1,170 1,170 1,170 1,170 1,170 1,170 1,180 1,180 1,180 1,180 9
10 1,220 1,220 1,220 1,220 1,220 1,230 1,230 1,230 1,230 1,230 1,230 1,240 1,240 1,240 1,240 1,240 1,240 1,250 1,250 1,250 1,250 10

11 1,820 1,830 1,830 1,830 1,840 1,840 1,840 1,840 1,850 1,850 1,850 1,850 1,860 1,860 1,860 1,860 1,870 1,870 1,870 1,870 1,880 11
12 2,500 2, 510 2,510 2,510 2,520 2,520 2,530 2,530 2,530 2,540 2,540 2,540 2,550 2,550 2,550 2,560 2, 560 2,560 2,570 2,570 2,570 12

13 3,180 3, 190 3,190 3, 200 3,200 3,210 3,210 3,210 3,220 3,220 3,230 3,230 3,3240 3,240 250 3, 250 3,260 3, 260 3,260 3,270 3, 270 13
14 3,860 3, 870 3,870 3,880 3,880 3,890 3,900 3,900 3,910 3,910 3,920 3,920 3,930 3,930 3: 940 3,940 3,950 3,960 3,960 3,970 3,970 14
15 5,210 5,220 5,230 5,230 5,240 5,250 5,260 5,260 5,270 5,280 5,290 5,290 5,300 5,310 5,320 5,320 5,330 5,340 5,350 5,350 5,360 15

16 6, 560 6,570 6,580 6,590 6,600 6,610 6,620 6,630 6,640 6,650 6,660 6,670 6,670 6,680 6,690 6, 700 6,710 6,720 6,730 6,740 6 750 16
17 7, 910 7, 920 7,930 7,940 7, 960 7,970 7,980 7, 990 8,000 8,010 8,030 8,040 8,050 8, 060 8,070 8, 080 8,090 8,110 8, 120 8,130 8,140 17
18 9,240 9,260 9,270 9,280 9,300 9,310 9,330 9,340 9,350 9,370 9,380 9,390 9,410 9,420 9,430 9,450 9,460 9,470 9,490 9,500 9,510 18
19 10, 580 10,590 10,610 10,620 10,640 10,660 10,670 10,690 10,700 10,720 10,730 10,750 10,760 10,780 10,800 10,810 10,830 10,840 10,860 10,870 10,890 19
20 11,910 11,930 11,950 11,960 11,980 12,000 12,020 12,030 12,050 12,070 12,090 12,110 12,120 12,140 12,160 12,180 12,190 12,210 12,230 12,240 12,260 20

21 13,230 13,250 13,270 13,290 13,310 13,330 13,350 13,370 13,390 13,410 13,430 13,450 13,470 13,490 13,510 13,530 13,550 13,570 13,590 13,610 13,630 21
22 14, 560 14,580 14,600 14,620 14,640 14,670 14,690 14,710 14,730 14,750 14,780 14,800 14,820 14,840 14,860 14,880 14,910 14,930 14,950 14,970 14, 990 22
23 15,880 15,900 15,930 15,950 15,980 16,000 16,020 16,050 16,070 16,100 16,120 16,140 16,170 16,190 16,210 16,240 16,260 16,290 16,310 16,330 16,360 23
24 17,220 17,250 17,280 17,300 17,330 17,350 17,380 17,410 17,430 17,460 17,480 17,510 17,540 17,560 17,590 17,610 17,640 17,670 17,690 17,720 17,740 24
25 18,570 18,590 18,620 18,650 18,680 18,710 18,740 18,770 18,790 18,820 18,850 18,880 18,910 18,930 18,960 18,990 19,020 19,050 19,070 19,100 19,130 25

26 19, 910 19, 940 19, 970 20,000 20, 030 20, 060 20, 090 20,120 20, 160 20, 190 20,220 20, 250 20,280 20, 310 20, 340 20, 370 20,400 20, 430 20, 460 20, 490 20, 520 26
27 21,300 21, 330 21,360 21,400 21,430 21,460 21,500 21,530 21,560 21,600 21,630 21,660 21,690 21,730 21,760 21,790 21,820 21,860 21,890 21,920 21,950 27
28 22,690 22, 720 22,760 22,790 22,830 22,860 22,900 22,930 22,970 23,000 23,040 23, 070 23,110 23,140 23,180 23,210 23,250 23,280 23,320 23,350 23,390 28
29 24, 070 24, 110 24, 150 24, 190 24, 230 24, 260 24, 300 24, 340 24, 380 24,410 24, 450 24, 490 24, 530 24, 560 24, 600 24,640 24,670 24, 710 24, 750 24, 790 24, 820 29
30 25,470 25, 510 25,550 25,590 25, 630 25,670 25,710 25,750 25, 790 25,830 25,870 25,910 25,950 25,990 26, 030 26,070 26,110 26,150 26,190 26,230 26,260 30

31 26,860 26, 900 26,950 26,990 27,030 27,070 27,120 27,160 27,200 27,240 27,290 27,330 27,370 27,410 27,460 27,500 27, 540 27,580 27,620 27,660 27,710 31
32 28, 250 28, 300 28,340 28, 390 28,430 28,480 28, 520 28,570 28,610 28,660 28,700 28,750 28, 790 28, 840 28,880 28,930 28, 970 29,020 29,060 29,100 29,150 32
33 29, 360 29, 410 29,460 29, 510 29,550 29,600 29, 650 29,690 29, 740 29, 790 29,640 29, 880 29, 930 29, 980 30, 020 30, 070 30,120 30,160 30, 210 30, 250 30, 300 33
34 30, 470 30, 520 30,570 30,620 30, 670 30, 720 30, 770 30,820 30, 870 30,920 30,970 31,020 31,060 31,110 31,160 31,210 31, 260 31, 310 31,360 31,400 31,450 34
35 31, 580 31,640 31,690 31,740 31,790 31,640 31,890 31,940 32, 000 32,050 32,100 32,150 32, 200 32, 250 32, 300 32, 350 32,400 32, 450 32, 500 32,550 32,600 35

36 32, 760 32, 810 32,860 32,920 32,970 33,030 33, 080 33,130 33,190 33,240 33,290 33,350 33,400 33,450 33,510 33,560 33,610 33,670 33,720 33,770 33,820 36
37 33, 930 33, 990 34,040 34, 100 34,150 34,210 34, 270 34,320 34,380 34,430 34,490 34,550 34,600 34,660 34,710 34,770 34,820 34,880 34,930 34,990 35,040 37
38 35,100 35,160 35,220 35, 280 35,340 35,400 35, 450 35, 510 35,570 35,630 35, 690 35, 740 35,800 35,860 35,920 35,970 36, 030 36,090 36,150 36,200 36,260 38
39 36,670 36, 730 36,800 36, 860 36, 920 36,980 37, 040 37,100 37,160 37,230 37, 290 37, 350 37,410 37,470 37, 530 37,590 37,650 37, 710 37,770 37,830 37, 890 39
40 38, 240 38, 310 38,370 38, 440 38, 500 38, 570 38, 630 38,690 38, 760 38, 820 38, 890 38, 950 39, 010 39, 080 39,140 39,210 39,270 39, 330 39,390 39, 460 39, 520 40

41 39, 810 39, 880 39, 950 40, 020 40, 080 40,150 40, 220 40,290 40, 350 40,420 40,490 40, 550 40, 620 40,690 40, 750 40, 820 40, 890 40, 950 41,020 41,090 41,150 41
42 42,550 42, 620 42, 690 42, 770 42, 840 42, 920 42, 990 43, 060 43, 130 43, 210 43,280 43, 350 43, 430 43, 500 43, 570 43, 640 43, 710 43, 790 43, 860 43,930 44,000 42
43 45, 280 45, 360 45, 440 45, 520 45, 600 45,680 45, 760 45,840 45,920 46,000 46, 070 46,150 46, 230 46, 310 46, 390 46, 460 46,540 46, 620 46, 700 46, 780 46, 850 43
44 48, 020 48,100 48,190 48, 270 48,360 48,440 48, 530 48,610 48, 700 48, 780 48, 870 48, 950 49, 040 49,120 49,200 49, 290 49, 370 49,450 49, 540 49, 620 49, 700 44
45 50,460 50,550 50,640 50,730 50,820 50,920 51,010 51,100 51,190 51,280 51,370 51,460 51,550 51,640 51,730 51,820 51,910 51,990 52,080 52,170 52,260 45

46 52,900 53, 000 53,100 53,190 53, 290 53,390 53,480 53,580 53,680 53,770 53,870 53,960 54,060 54,160 54,250 54,350 54,440 54, 530 54,630 54,720 54,820 46
47 55, 340 55, 450 55,550 55, 650 55, 760 55, 860 55, 960 56,060 56,170 56, 270 56, 370 56,470 56,570 56, 670 56, 770 56, 870 56,980 57, 080 57,180 57,280 57, 380 47
48 57,140 57, 250 57,360 57, 460 57,570 57,680 57, 790 57,890 58, 000 58,110 58,210 58,320 58,430 58,530 58,640 58, 750 58,850 58,960 59,060 59,170 59,270 48
49 58,930 59, 050 59,160 59, 270 59,390 59,500 59,610 59,720 59, 840 59,950 60, 060 60, 170 60,280 60,400 60,510 60,620 60,730 60,840 60, 950 61,060 61,170 49
50 60, 730 60, 850 60, 970 61, 080 61,200 61,320 61,440 61,560 61, 670 61,790 61,910 62, 020 62,140 62, 260 62, 370 62,490 62, 600 62, 720 62, 830 62, 950 63, 060 50

51 62, 590 62, 710 62, 840 62, 960 63, 090 63, 210 63,330 63, 460 63, 580 63, 700 63, 830 63, 950 64, 070 64, 190 64, 310 64,440 64, 560 64, 680 64, 800 64,920 65, 040 51
52 64,450 64,580 64, 710 64,640 64, 970 65,100 65, 230 65, 360 65, 490 65, 620 65,740 65, 870 66,000 66, 130 66, 250 66, 380 66, 510 66, 640 66, 760 66, 890 67, 010 52
53 66, 310 66, 450 66, 580 66,720 66,850 66,990 67,120 67,260 67, 390 67,530 67,660 67,800 67,930 68, 060 68,200 68, 330 68,460 68,590 68, 730 68,860 68, 990 53
54 68,120 68, 260 68,400 68,540 68, 690 68,830 68,970 69,110 69, 250 69,390 69, 530 69, 670 69,810 69, 950 70,090 70,230 70,370 70,500 70,640 70, 780 70, 920 54
55 69, 920 70, 070 70,220 70, 370 70, 520 70, 660 70, 810 70,960 71,110 71,250 71,400 71,540 71,690 71,840 71,980 72,130 72, 270 72,410 72,560 72, 700 72, 850 55

HEADWATER 888 to 890 
MAY 2008

HEADWATER 888 to 890 MAY 2008

22 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~ffi ~~ffi 
~~' 888.0 888.1 888.2 888.3 888.4 888.5 888.6 888.7 888.8 888.9 889.0 889.1 889.2 889.3 889.4 889.5 889.6 889.7 889.8 889.9 890.0 ~~' 

1 110 110 110 110 110 110 110 110 110 110 120 120 120 120 120 120 120 120 120 120 120 1 
2 230 230 230 230 230 230 230 230 230 230 230 240 240 240 240 240 240 240 240 240 240 2 
3 350 350 350 350 360 360 360 360 360 360 360 360 360 360 360 360 360 360 360 360 360 3 
4 480 480 480 480 480 480 480 480 490 490 490 490 490 490 490 490 490 490 490 490 490 4 
5 610 610 610 610 610 610 610 610 620 620 620 620 620 620 620 620 620 620 620 620 630 5 

6 740 740 740 740 740 750 750 750 750 750 750 750 750 750 760 760 760 760 760 760 760 6 
7 870 880 880 880 880 880 880 880 880 890 890 890 890 890 890 890 890 900 900 900 900 7 
8 1,010 1,010 1,010 1,020 1,020 1,020 1,020 1,020 1,020 1,020 1,030 1,030 1,030 1,030 1,030 1,030 1,030 1,040 1,040 1,040 1,040 8 
9 1,150 1,150 1,150 1,150 1,160 1,160 1,160 1,160 1,160 1,160 1,170 1,170 1,170 1,170 1,170 1,170 1,170 1,180 1,180 1,180 1,180 9 

10 1,220 1,220 1,220 1,220 1,220 1,230 1,230 1,230 1,230 1,230 1,230 1,240 1,240 1,240 1,240 1,240 1,240 1,250 1,250 1,250 1,250 10 

11 1,820 1,830 1,830 1,830 1,840 1,840 1,840 1,840 1,850 1,850 1,850 1,850 1,860 1,860 1,860 1,860 1,870 1,870 1,870 1,870 1,880 11 
12 2,500 2,510 2,510 2,510 2,520 2,520 2,530 2,530 2,530 2,540 2,540 2,540 2,550 2,550 2,550 2,560 2,560 2,560 2,570 2,570 2,570 12 
13 3,180 3,190 3,190 3,200 3,200 3,210 3,210 3,210 3,220 3,220 3,230 3,230 3,240 3,240 3,250 3,250 3,260 3,260 3,260 3,270 3,270 13 
14 3,860 3,870 3,870 3,880 3,880 3,890 3,900 3,900 3,910 3,910 3,920 3,920 3,930 3,930 3,940 3,940 3,950 3,960 3,960 3,970 3,970 14 
15 5,210 5,220 5,230 5,230 5,240 5,250 5,260 5,260 5,270 5,280 5,290 5,290 5,300 5,310 5,320 5,320 5,330 5,340 5,350 5,350 5,360 15 

16 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630 6,640 6,650 6,660 6,670 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740 6,750 16 
17 7,910 7,920 7,930 7,940 7,960 7,970 7,980 7,990 8,000 8,010 8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,110 8,120 8,130 8,140 17 
18 9,240 9,260 9,270 9,280 9,300 9,310 9,330 9,340 9,350 9,370 9,380 9,390 9,410 9,420 9,430 9,450 9,460 9,470 9,490 9,500 9,510 18 
19 10,580 10,590 10,610 10,620 10,640 10,660 10,670 10,690 10,700 10,720 10,730 10,750 10,760 10,780 10,800 10,810 10,830 10,840 10,860 10,870 10,890 19 
20 11,910 11,930 11,950 11,960 11,980 12,000 12,020 12,030 12,050 12,070 12,090 12,110 12,120 12,140 12,160 12,180 12,190 12,210 12,230 12,240 12,260 20 

21 13,230 13,250 13,270 13,290 13,310 13,330 13,350 13,370 13,390 13,410 13,430 13,450 13,470 13,490 13,510 13,530 13,550 13,570 13,590 13,610 13,630 21 
22 14,560 14,580 14,600 14,620 14,640 14,670 14,690 14,710 14,730 14,750 14,780 14,800 14,820 14,840 14,860 14,880 14,910 14,930 14,950 14,970 14,990 22 
23 15,880 15,900 15,930 15,950 15,980 16,000 16,020 16,050 16,070 16,100 16,120 16,140 16,170 16,190 16,210 16,240 16,260 16,290 16,310 16,330 16,360 23 
24 17,220 17,250 17,280 17,300 17,330 17,350 17,380 17,410 17,430 17,460 17,480 17,510 17,540 17,560 17,590 17,610 17,640 17,670 17,690 17,720 17,740 24 
25 18,570 18,590 18,620 18,650 18,680 18,710 18,740 18,770 18,790 18,820 18,850 18,880 18,910 18,930 18,960 18,990 19,020 19,050 19,070 19,100 19,130 25 

26 19,910 19,940 19,970 20,000 20,030 20,060 20,090 20,120 20,160 20,190 20,220 20,250 20,280 20,310 20,340 20,370 20,400 20,430 20,460 20,490 20,520 26 
27 21,300 21,330 21,360 21,400 21,430 21,460 21,500 21,530 21,560 21,600 21,630 21,660 21,690 21,730 21,760 21,790 21,820 21,860 21,890 21,920 21,950 27 
28 22,690 22,720 22,760 22,790 22,830 22,860 22,900 22,930 22,970 23,000 23,040 23,070 23,110 23,140 23,180 23,210 23,250 23,280 23,320 23,350 23,390 28 
29 24,070 24,110 24,150 24,190 24,230 24,260 24,300 24,340 24,380 24,410 24,450 24,490 24,530 24,560 24,600 24,640 24,670 24,710 24,750 24,790 24,820 29 
30 25,470 25,510 25,550 25,590 25,630 25,670 25,710 25,750 25,790 25,830 25,870 25,910 25,950 25,990 26,030 26,070 26,110 26,150 26,190 26,230 26,260 30 

31 26,860 26,900 26,950 26,990 27,030 27,070 27,120 27,160 27,200 27,240 27,290 27,330 27,370 27,410 27,460 27,500 27,540 27,580 27,620 27,660 27,710 31 
32 28,250 28,300 28,340 28,390 28,430 28,480 28,520 28,570 28,610 28,660 28,700 28,750 28,790 28,840 28,880 28,930 28,970 29,020 29,060 29,100 29,150 32 
33 29,360 29,410 29,460 29,510 29,550 29,600 29,650 29,690 29,740 29,790 29,840 29,880 29,930 29,980 30,020 30,070 30,120 30,160 30,210 30,250 30,300 33 
34 30,470 30,520 30,570 30,620 30,670 30,720 30,770 30,820 30,870 30,920 30,970 31,020 31,060 31,110 31,160 31,210 31,260 31,310 31,360 31,400 31,450 34 
35 31,580 31,640 31,690 31,740 31,790 31,840 31,890 31,940 32,000 32,050 32,100 32,150 32,200 32,250 32,300 32,350 32,400 32,450 32,500 32,550 32,600 35 

36 32,760 32,810 32,860 32,920 32,970 33,030 33,080 33,130 33,190 33,240 33,290 33,350 33,400 33,450 33,510 33,560 33,610 33,670 33,720 33,770 33,820 36 
37 33,930 33,990 34,040 34,100 34,150 34,210 34,270 34,320 34,380 34,430 34,490 34,550 34,600 34,660 34,710 34,770 34,820 34,880 34,930 34,990 35,040 37 
38 35,100 35,160 35,220 35,280 35,340 35,400 35,450 35,510 35,570 35,630 35,690 35,740 35,800 35,860 35,920 35,970 36,030 36,090 36,150 36,200 36,260 38 
39 36,670 36,730 36,800 36,860 36,920 36,980 37,040 37,100 37,160 37,230 37,290 37,350 37,410 37,470 37,530 37,590 37,650 37,710 37,770 37,830 37,890 39 
40 38,240 38,310 38,370 38,440 38,500 38,570 38,630 38,690 38,760 38,820 38,890 38,950 39,010 39,080 39,140 39,210 39,270 39,330 39,390 39,460 39,520 40 

41 39,810 39,880 39,950 40,020 40,080 40,150 40,220 40,290 40,350 40,420 40,490 40,550 40,620 40,690 40,750 40,820 40,890 40,950 41,020 41,090 41,150 41 
42 42,550 42,620 42,690 42,770 42,840 42,920 42,990 43,060 43,130 43,210 43,280 43,350 43,430 43,500 43,570 43,640 43,710 43,790 43,860 43,930 44,000 42 
43 45,280 45,360 45,440 45,520 45,600 45,680 45,760 45,840 45,920 46,000 46,070 46,150 46,230 46,310 46,390 46,460 46,540 46,620 46,700 46,780 46,850 43 
44 48,020 48,100 48,190 48,270 48,360 48,440 48,530 48,610 48,700 48,780 48,870 48,950 49,040 49,120 49,200 49,290 49,370 49,450 49,540 49,620 49,700 44 
45 50,460 50,550 50,640 50,730 50,820 50,920 51,010 51,100 51,190 51,280 51,370 51,460 51,550 51,640 51,730 51,820 51,910 51,990 52,080 52,170 52,260 45 

46 52,900 53,000 53,100 53,190 53,290 53,390 53,480 53,580 53,680 53,770 53,870 53,960 54,060 54,160 54,250 54,350 54,440 54,530 54,630 54,720 54,820 46 
47 55,340 55,450 55,550 55,650 55,760 55,860 55,960 56,060 56,170 56,270 56,370 56,470 56,570 56,670 56,770 56,870 56,980 57,080 57,180 57,280 57,380 47 
48 57,140 57,250 57,360 57,460 57,570 57,680 57,790 57,890 58,000 58,110 58,210 58,320 58,430 58,530 58,640 58,750 58,850 58,960 59,060 59,170 59,270 48 
49 58,930 59,050 59,160 59,270 59,390 59,500 59,610 59,720 59,840 59,950 60,060 60,170 60,280 60,400 60,510 60,620 60,730 60,840 60,950 61,060 61,170 49 
50 60,730 60,850 60,970 61,080 61,200 61,320 61,440 61,560 61,670 61,790 61,910 62,020 62,140 62,260 62,370 62,490 62,600 62,720 62,830 62,950 63,060 50 

51 62,590 62,710 62,840 62,960 63,090 63,210 63,330 63,460 63,580 63,700 63,830 63,950 64,070 64,190 64,310 64,440 64,560 64,680 64,800 64,920 65,040 51 
52 64,450 64,580 64,710 64,840 64,970 65,100 65,230 65,360 65,490 65,620 65,740 65,870 66,000 66,130 66,250 66,380 66,510 66,640 66,760 66,890 67,010 52 
53 66,310 66,450 66,580 66,720 66,850 66,990 67,120 67,260 67,390 67,530 67,660 67,800 67,930 68,060 68,200 68,330 68,460 68,590 68,730 68,860 68,990 53 
54 68,120 68,260 68,400 68,540 68,690 68,830 68,970 69,110 69,250 69,390 69,530 69,670 69,810 69,950 70,090 70,230 70,370 70,500 70,640 70,780 70,920 54 
55 69,920 70,070 70,220 70,370 70,520 70,660 70,810 70,960 71,110 71,250 71,400 71,540 71,690 71,840 71,980 72,130 72,270 72,410 72,560 72,700 72,850 55 

HEADWATER 888 to 890 MAY 2008 



TIMS FORD DAM 23

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
°• 888.0 888.1 888.2 888.3 888.4 888.5 888.6 888.7 888.8 888.9 889.0 889889 .89.2 889.3 889.4 889.5 889.6 889.7 889.8 889.9 890.0 V

56 71,730 71,880 72, 040 72,190 72,350 72, 500 72,660 72,810 72,960 73,110 73,270 73,420 73,570 73,720 73,870 74,020 74,170 74,320 74,470 74,620 74,770 56
57 73, 570 73, 730 73, 890 74, 060 74, 220 74, 380 74,540 74, 700 74, 860 75, 020 75, 180 75,340 75, 500 75,660 75, 810 75, 970 76,130 76, 290 76,440 76, 600 76, 760 57
58 75,410 75, 580 75, 750 75, 920 76,090 76,260 76,420 76,590 76,760 76,920 77,090 77,260 77,420 77,590 77, 750 77, 920 78,080 78,250 78,410 78,570 78, 740 58
59 77,250 77,430 77, 600 77,780 77,960 78, 130 78,310 78,480 78, 660 78, 830 79,000 79, 180 79, 350 79,520 79,690 79,870 80,040 80, 210 80,380 80,550 80, 720 59
60 78,850 79,090 79, 330 79,560 79,800 80, 040 80,280 80,520 80, 750 80, 990 81,230 81,460 81, 700 81,940 82,180 82,410 82,650 82, 740 82,820 82,910 82, 990 60

61 80,450 80,750 81,050 81,350 81,650 81,950 82,250 82,550 82,850 83,150 83,450 83,750 84,050 84, 360 84,660 84,960 85,260 85,270 85,270 85, 270 85,260 61
62 82,050 82,410 82, 770 83,130 83,490 83, 860 84,220 84,580 84,950 85,310 85, 670 86, 040 86,410 86, 770 87,140 87,510 87, 870 87, 800 87,710 87, 620 87,530 62
63 82,050 82,410 82, 770 83,130 83,490 83, 860 84,220 84,580 84,950 85,310 85,670 86, 040 86,410 86,770 87,140 87,510 87, 870 87, 950 88,010 88,080 88,140 63

82,050 82,410 82, 770 83,130 83,490 83,860 84,220 84,580 84,950 85,310 85,670 86,040 86,410 86,770 87,140 87,510 87, 870 88,090 88,310 88, 530 88,750 6465 82,050 82,410 82, 770 83,130 83,490 83, 860 84,220 84,580 84,950 85,310 85,670 86,040 86,410 86,770 87,140 87, 510 87,870 88,240 88,610 88,980 89,350 65

MAY 2008 
HEADWATER 888 to 890

MAY 2008 HEADWATER 888 to 890

TIMS FORD DAM 23 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~!~ 
"~" 888.0 888.1 888.2 888.3 888.4 888.5 888.6 888.7 888.8 888.9 889.0 889.1 889.2 889.3 889.4 889.5 889.6 889.7 889.8 889.9 890.0 "~" 

56 71,730 71,880 72,040 72,190 72,350 72,500 72,660 72,810 72,960 73,110 73,270 73,420 73,570 73,720 73,870 74,020 74,170 74,320 74,470 74,620 74,770 56 
57 73,570 73,730 73,890 74,060 74,220 74,380 74,540 74,700 74,860 75,020 75,180 75,340 75,500 75,660 75,810 75,970 76,130 76,290 76,440 76,600 76,760 57 
58 75,410 75,580 75,750 75,920 76,090 76,260 76,420 76,590 76,760 76,920 77,090 77,260 77,420 77,590 77,750 77,920 78,080 78,250 78,410 78,570 78,740 58 
59 77,250 77,430 77,600 77,780 77,960 78,130 78,310 78,480 78,660 78,830 79,000 79,180 79,350 79,520 79,690 79,870 80,040 80,210 80,380 80,550 80,720 59 
60 78,850 79,090 79,330 79,560 79,800 80,040 80,280 80,520 80,750 80,990 81,230 81,460 81,700 81,940 82,180 82,410 82,650 82,740 82,820 82,910 82,990 60 

61 80,450 80,750 81,050 81,350 81,650 81,950 82,250 82,550 82,850 83,150 83,450 83,750 84,050 84,360 84,660 84,960 85,260 85,270 85,270 85,270 85,260 61 
62 82,050 82,410 82,770 83,130 83,490 83,860 84,220 84,580 84,950 85,310 85,670 86,040 86,410 86,770 87,140 87,510 87,870 87,800 87,710 87,620 87,530 62 
63 82,050 82,410 82,770 83,130 83,490 83,860 84,220 84,580 84,950 85,310 85,670 86,040 86,410 86,770 87,140 87,510 87,870 87,950 88,010 88,080 88,140 63 
64 82,050 82,410 82,770 83,130 83,490 83,860 84,220 84,580 84,950 85,310 85,670 86,040 86,410 86,770 87,140 87,510 87,870 88,090 88,310 88,530 88,750 84 
65 82,050 82,410 82,770 83,130 83,490 83,860 84,220 84,580 84,950 85,310 85,670 86,040 86,410 86,770 87,140 87,510 87,870 88,240 88,610 88,980 89,350 65 

MAY 2008 HEADWATER 888 to 890 



24 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

A, HEADWATER ELEVATION __ __

890.0 1 890.1 890.2 890.3 890.4 890.5 890.6 890.7 890.8 890.9 891.0 891.1 891.2 891.3 891.4 891.5 891.6 891.7 891.8 891.9 892.0

1 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 1
2 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 2
3 360 360 360 360 370 370 370 370 370 370 370 370 370 370 370 370 370 370 370 370 370 3
4 490 490 490 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 510 510 510 4
5 630 630 630 630 630 630 630 630 630 630 630 630 640 640 640 640 640 640 640 640 640 5

6 760 760 760 760 770 770 770 770 770 770 770 770 770 770 780 780 780 780 780 780 780 6
7 900 900 900 900 900 910 910 910 910 910 910 910 910 920 920 920 920 920 920 920 920 7
8 1,040 1,040 1,040 1,040 1,050 1,050 1,050 1,050 1,050 1,050 1,050 1,060 1,060 1,060 1,060 1,060 1,060 1,060 1,070 1,070 1,070 8
9 1,180 1,180 180 0 1,190 1,190 1,190 1,190 1,190 1,190 1,200 1,200 1,200 1,200 1,200 1,200 1,210 1,210 1,210 1,210 1,210 1,210 9

10 1,250 1,250 1,250 1,260 1,260 1,260 1,260 1,260 1,260 1,270 1,270 1,270 1,270 1,270 1,270 1,280 1,280 1,280 1,280 1,280 1,280 10

11 1,880 1,880 1,880 1,880 1,890 1,890 1,890 1,890 1,900 1,900 1,900 1,900 1,910 1,910 1,910 1,910 1,920 1,920 1,920 1,920 1,930 11
12 2,2570 2,580 2,580 2,590 2,590 2, 590 2,600 2,600 2, 600 2, 610 2,610 2,610 2,620 2,620 2, 620 2,630 2, 630 2, 630 2,640 2,640 2,640 12
13 3 ,270 3,280 3,280 3, 290 3,290 3,300 3, 300 3, 300 3, 310 3, 310 3, 320 3,320 3,330 3, 330 3,340 3,340 3,340 3, 350 3,350 3,360 3, 360 13
14 3, 970 3, 980 3,980 3, 990 3, 990 4,000 4, 000 4, 010 4, 020 4, 020 4, 030 4,030 4, 040 4, 040 4,050 4,050 4, 060 4, 060 4,070 4,070 4,080 14
15 5,360 5,370 5,380 5,380 5,390 5,400 5,410 5,410 5,420 5,430 5,430 5,440 5,450 5,460 5,460 5,470 5,480 5,490 5,490 5,500 5,510 15

16 6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,820 6,830 6,840 6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,930 16
17 8, 140 8, 150 8,160 8,170 8, 180 8, 200 8,210 8,220 8,230 8, 240 8,250 8, 260 8, 270 8,280 8, 300 8, 310 8,320 8, 330 8,340 8,350 8,360 17
18 9, 510 9,530 9,540 9,550 9, 570 9, 580 9,590 9,610 9,620 9, 630 9,650 9,660 9,670 9,680 9, 700 9, 710 9,720 9,740 9,750 9,760 9,780 18
19 10,890 10,900 10,920 10,930 10,950 10, 960 10,980 10,990 11,010 11,020 11,040 11,050 11,070 11,080 11,100 11,120 11,130 11,140 11,160 11,170 11,190 19
20 12,260 12,280 12,300 12,310 12, 330 12, 350 12,370 12,380 12,400 12, 420 12,430 12,450 12,470 12,490 12, 500 12,520 12,540 12,550 12,570 12, 590 12,600 20

21 13,630 13,650 13,670 13,680 13,700 13,720 13,740 13,760 13,780 13,800 13,820 13,840 13,860 13,880 13,900 13,910 13,930 13,950 13,970 13,990 14,010 21
22 14,990 15,010 15,030 15,060 15,080 15,100 15,120 15,140 15,160 15,180 15,200 15,220 15,250 15,270 15,290 15,310 15,330 15,350 15,370 15,390 15,410 22
23 16, 360 16, 380 16, 400 16, 430 16,450 16,470 16,500 16, 520 16,540 16,570 16, 590 16,610 16,640 16, 660 16,680 16,700 16, 730 16,750 16, 770 16,800 16, 820 23
24 17, 740 17,770 17,790 17,820 17,850 17,870 17, 900 17, 920 17,950 17,970 18,000 18,020 18,050 18, 070 18,100 18,120 18,150 18, 170 18, 200 18, 220 18, 250 24
25 19, 130 19,160 19,190 19,210 19,240 19,270 19,300 19, 320 19,350 19,380 19, 410 19,430 19,460 19, 490 19,520 19,540 19,570 19,600 19, 620 19, 650 19,680 25

26 20, 520 20, 550 20, 580 20, 610 20, 640 20,670 20, 700 20,730 20, 760 20, 790 20, 820 20, 850 20, 870 20, 900 20, 930 20,960 20, 990 21,020 21,050 21,080 21,110 26
27 21, 950 21,990 22, 020 22, 050 22, 080 22, 110 22, 150 22,180 22, 210 22,240 22, 270 22, 310 22,340 22, 370 22,400 22,430 22,460 22, 490 22,530 22, 560 22, 590 27
28 23, 390 23,420 23,460 23,490 23, 530 23, 560 23, 590 23,630 23, 660 23, 700 23, 730 23, 770 23, 800 23, 830 23, 870 23, 900 23, 930 23,970 24,000 24, 040 24, 070 28
29 24, 820 24, 860 24, 900 24, 930 24, 970 25, 010 25,040 25,080 25,120 25,150 25,190 25, 230 25, 260 25, 300 25, 330 25, 370 25,410 25, 440 25,480 25, 510 25, 550 29
30 26, 260 26,300 26,340 26, 380 26,420 26, 460 26,500 26,540 26,580 26,620 26,650 26,690 26,730 26,770 26,810 26,850 26,890 26,920 26,960 27,000 27, 040 30

31 27, 710 27,750 27,790 27, 830 27,870 27, 910 27,960 28,000 28,040 28, 080 28,120 28, 160 28,200 28,240 28,280 28,330 28,370 28,410 28,450 28,490 28,530 31
32 29, 150 29,190 29, 240 29, 280 29, 320 29, 370 29, 410 29,460 29, 500 29, 540 29, 590 29, 630 29,670 29, 720 29, 760 29, 800 29, 850 29, 890 29, 930 29, 970 30, 020 32
33 30, 300 30, 350 30,390 30, 440 30, 480 30, 530 30, 580 30, 620 30, 670 30, 710 30, 760 30, 800 30, 850 30, 890 30, 940 30, 990 31,030 31,080 31,120 31,170 31,210 33
34 31,450 31,500 31,550 31,600 31,640 31,690 31,740 31,790 31,840 31,880 31,930 31,980 32,030 32,070 32, 120 32,170 32,210 32,260 32,310 32,360 32,400 34
35 32, 600 32,660 32, 710 32, 760 32, 810 32, 860 32, 900 32,950 33,000 33, 050 33, 100 33, 150 33, 200 33, 250 33, 300 33, 350 33,400 33, 450 33, 500 33, 550 33, 590 35

36 33, 820 33,880 33,930 33,980 34,030 34, 080 34,140 34,190 34,240 34,290 34, 340 34,400 34,450 34,500 34,550 34,600 34,650 34,700 34,760 34,810 34,860 36
37 35, 040 35,100 35, 150 35, 210 35,260 35, 310 35, 370 35,420 35,480 35, 530 35, 580 35, 640 35, 690 35, 750 35, 800 35, 850 35, 910 35, 960 36, 010 36, 070 36, 120 37
38 36, 260 36, 320 36,370 36, 430 36,490 36, 540 36, 600 36, 660 36,710 36, 770 36, 820 36, 880 36,940 36,990 37, 050 37,100 37,160 37, 220 37, 270 37, 330 37, 380 38
39 37, 890 37, 950 38, 010 38,070 38, 130 38, 190 38, 250 38, 310 38, 370 38, 430 38,490 38,540 38, 600 38,660 38, 720 38, 780 38, 840 38,900 38, 950 39, 010 39, 070 39
40 39, 520 39, 580 39,650 39, 710 39, 770 39,830 39, 900 39,960 40, 020 40, 080 40, 150 40, 210 40, 270 40, 330 40, 390 40,450 40, 520 40, 580 40,640 40, 700 40, 760 40

41 41,150 41,220 41,280 41,350 41,410 41,480 41,540 41,610 41,680 41,740 41,810 41,870 41,930 42,000 42,060 42,130 42,190 42,260 42,320 42,390 42,450 41
42 44,000 44,070 44,140 44,220 44,290 44, 360 44,430 44,500 44,570 44,640 44,710 44,780 44,850 44,920 44,990 45,060 45,130 45,200 45,270 45,340 45,410 42
43 46, 850 46, 930 47, 010 47, 080 47,160 47,240 47, 310 47, 390 47,470 47,540 47, 620 47, 690 47, 770 47, 850 47, 920 48,000 48, 070 48,150 48, 220 48, 300 48, 370 43
44 49, 700 49,790 49, 870 49, 950 50,030 50,120 50,200 50, 280 50, 360 50,440 50, 530 50, 610 50, 690 50, 770 50, 850 50, 930 51,010 51,090 51,170 51,250 51,330 44
45 52, 260 52,350 52,440 52, 530 52, 610 52, 700 52, 790 52, 880 52, 960 53, 050 53,140 53, 230 53, 310 53,400 53, 490 53, 570 53,660 53, 740 53, 830 53, 920 54,000 45

46 54,820 54, 910 55, 010 55, 100 55,190 55,290 55, 380 55,470 55,570 55, 660 55, 750 55,840 55,940 56, 030 56, 120 56, 210 56, 300 56,400 56,490 56, 580 56, 670 46
47 57, 380 57,480 57, 570 57, 670 57,770 57, 870 57, 970 58, 070 58,170 58, 270 58, 360 58, 460 58, 560 58,660 58, 760 58, 850 58, 950 59,050 59, 140 59, 240 59, 340 47
48 59, 270 59,380 59,480 59, 590 59, 690 59, 790 59, 900 60,000 60, 100 60,210 60, 310 60, 410 60, 520 60,620 60, 720 60, 820 60, 920 61,030 61,130 61, 230 61,330 48
49 61,170 61,280 61,390 61,500 61,610 61, 710 61, 820 61,930 62, 040 62, 150 62, 260 62, 360 62,470 62, 580 62,690 62, 790 62, 900 63, 010 63, 110 63, 220 63, 320 49
50 63, 060 63,180 63, 290 63,410 63, 520 63, 630 63, 750 63, 860 63, 970 64, 090 64,200 64,310 64,430 64,540 64,650 64, 760 64, 870 64, 980 65, 100 65, 210 65, 320 50

51 65,040 65,160 65,280 65,400 65,520 65,640 65, 760 65, 880 65,990 66, 110 66,230 66,350 66,470 66,580 66, 700 66,820 66,940 67,050 67, 170 67,290 67,400 51
52 67, 010 67,140 67,270 67,390 67,520 67, 640 67,760 67, 890 68, 010 68,140 68,260 68, 380 68,510 68,630 68,750 68,880 69, 000 69,120 69,240 69,360 69,490 52
53 68, 990 69,120 69, 250 69, 380 69,510 69,640 69, 770 69, 900 70, 030 70, 160 70,290 70, 420 70, 550 70, 680 70, 800 70,930 71,060 71,190 71,320 71,440 71,570 53
54 70,920 71,050 71,190 71,330 71,460 71,600 71,740 71,870 72,010 72,140 72,280 72,410 72,550 72,680 72,810 72,950 73,080 73,210 73,350 73,480 73,610 54
55 72,850 72,990 73,130 73,270 73,420 73, 560 73,700 73,540 73,980 74,120 74, 260 74,400 74,540 74,680 74,820 74, 960 75,100 75,240 75,380 75,520 75,660 55

HEADWATER 890 to 892 MAY 2008

24 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~ffi 
~~' 890.0 890.1 890.2 890.3 890.4 890.5 890.6 890.7 890.8 890.9 891.0 891.1 891.2 891.3 891.4 891.5 891.6 891.7 891.8 891.9 892.0 ~~' 

1 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 1 
2 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 2 
3 360 360 360 360 370 370 370 370 370 370 370 370 370 370 370 370 370 370 370 370 370 3 
4 490 490 490 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 510 510 510 4 
5 630 630 630 630 630 630 630 630 630 630 630 630 640 640 640 640 640 640 640 640 640 5 

6 760 760 760 760 770 770 770 770 770 770 770 770 770 770 780 780 780 780 780 780 780 6 
7 900 900 900 900 900 910 910 910 910 910 910 910 910 920 920 920 920 920 920 920 920 7 
8 1,040 1,040 1,040 1,040 1,050 1,050 1,050 1,050 1,050 1,050 1,050 1,060 1,060 1,060 1,060 1,060 1,060 1,060 1,070 1,070 1,070 8 
9 1,180 1,180 1,180 1,190 1,190 1,190 1,190 1,190 1,190 1,200 1,200 1,200 1,200 1,200 1,200 1,210 1,210 1,210 1,210 1,210 1,210 9 

10 1,250 1,250 1,250 1,260 1,260 1,260 1,260 1,260 1,260 1,270 1,270 1,270 1,270 1,270 1,270 1,280 1,280 1,280 1,280 1,280 1,280 10 

11 1,880 1,880 1,880 1,880 1,890 1,890 1,890 1,890 1,900 1,900 1,900 1,900 1,910 1,910 1,910 1,910 1,920 1,920 1,920 1,920 1,930 11 
12 2,570 2,580 2,580 2,590 2,590 2,590 2,600 2,600 2,600 2,610 2,610 2,610 2,620 2,620 2,620 2,630 2,630 2,630 2,640 2,640 2,640 12 
13 3,270 3,280 3,280 3,290 3,290 3,300 3,300 3,300 3,310 3,310 3,320 3,320 3,330 3,330 3,340 3,340 3,340 3,350 3,350 3,360 3,360 13 
14 3,970 3,980 3,980 3,990 3,990 4,000 4,000 4,010 4,020 4,020 4,030 4,030 4,040 4,040 4,050 4,050 4,060 4,060 4,070 4,070 4,OBO 14 
15 5,360 5,370 5,3BO 5,3BO 5,390 5,400 5,410 5,410 5,420 5,430 5,430 5,440 5,450 5,460 5,460 5,470 5,4BO 5,490 5,490 5,500 5,510 15 

16 6,750 6,760 6,770 6,7BO 6,790 6,800 6,810 6, B20 6, B20 6,830 6,840 6, B50 6, B60 6, B70 6,880 6,890 6,900 6,910 6,920 6,930 6,930 16 
17 B,140 B,150 8,160 B,170 B,1BO 8,200 B,210 B,220 8,230 B,240 B,250 8,260 8,270 B,2BO B,300 B,310 B,320 B,330 B,340 B,350 B,360 17 
18 9,510 9,530 9,540 9,550 9,570 9,5BO 9,590 9,610 9,620 9,630 9,650 9,660 9,670 9,6BO 9,700 9,710 9,720 9,740 9,750 9,760 9,7BO 1B 
19 10, B90 10,900 10,920 10,930 10,950 10,960 10,9BO 10,990 11,010 11,020 11,040 11,050 11,070 11,OBO 11,100 11,120 11,130 11,140 11,160 11,170 11,190 19 
20 12,260 12,2BO 12,300 12,310 12,330 12,350 12,370 12,3BO 12,400 12,420 12,430 12,450 12,470 12,490 12,500 12,520 12,540 12,550 12,570 12,590 12,600 20 

21 13,630 13,650 13,670 13,6BO 13,700 13,720 13,740 13,760 13,780 13,800 13, B20 13,840 13,860 13, BBO 13,900 13,910 13,930 13,950 13,970 13,990 14,010 21 
22 14,990 15,010 15,030 15,060 15,OBO 15,100 15,120 15,140 15,160 15,180 15,200 15,220 15,250 15,270 15,290 15,310 15,330 15,350 15,370 15,390 15,410 22 
23 16,360 16,3BO 16,400 16,430 16,450 16,470 16,500 16,520 16,540 16,570 16,590 16,610 16,640 16,660 16,6BO 16,700 16,730 16,750 16,770 16,800 16, B20 23 
24 17,740 17,770 17,790 17, B20 17,850 17, B70 17,900 17,920 17,950 17,970 18,000 18,020 18,050 18,070 1B,100 1B,120 1B,150 18,170 1B,200 18,220 1B,250 24 
25 19,130 19,160 19,190 19,210 19,240 19,270 19,300 19,320 19,350 19,380 19,410 19,430 19,460 19,490 19,520 19,540 19,570 19,600 19,620 19,650 19,680 25 

26 20,520 20,550 20,5BO 20,610 20,640 20,670 20,700 20,730 20,760 20,790 20,820 20, B50 20, B70 20,900 20,930 20,960 20,990 21,020 21,050 21,OBO 21,110 26 
27 21,950 21,990 22,020 22,050 22,OBO 22,110 22,150 22,180 22,210 22,240 22,270 22,310 22,340 22,370 22,400 22,430 22,460 22,490 22,530 22,560 22,590 27 
2B 23,390 23,420 23,460 23,490 23,530 23,560 23,590 23,630 23,660 23,700 23,730 23,770 23, BOO 23, B30 23,870 23,900 23,930 23,970 24,000 24,040 24,070 2B 
29 24, B20 24, B60 24,900 24,930 24,970 25,010 25,040 25,080 25,120 25,150 25,190 25,230 25,260 25,300 25,330 25,370 25,410 25,440 25,4BO 25,510 25,550 29 
30 26,260 26,300 26,340 26,3BO 26,420 26,460 26,500 26,540 26,580 26,620 26,650 26,690 26,730 26,770 26, B10 26, B50 26, B90 26,920 26,960 27,000 27,040 30 

31 27,710 27,750 27,790 27, B30 27,870 27,910 27,960 2B,000 2B,040 2B,OBO 2B,120 2B,160 2B,200 28,240 2B,2BO 2B,330 28,370 2B,410 2B,450 28,490 2B,530 31 
32 29,150 29,190 29,240 29,2BO 29,320 29,370 29,410 29,460 29,500 29,540 29,590 29,630 29,670 29,720 29,760 29,800 29, B50 29, B90 29,930 29,970 30,020 32 
33 30,300 30,350 30,390 30,440 30,480 30,530 30,5BO 30,620 30,670 30,710 30,760 30,800 30, B50 30,890 30,940 30,990 31,030 31,080 31,120 31,170 31,210 33 
34 31,450 31,500 31,550 31,600 31,640 31,690 31,740 31,790 31,840 31,8BO 31,930 31,9BO 32,030 32,070 32,120 32,170 32,210 32,260 32,310 32,360 32,400 34 
35 32,600 32,660 32,710 32,760 32,810 32, B60 32,900 32,950 33,000 33,050 33,100 33,150 33,200 33,250 33,300 33,350 33,400 33,450 33,500 33,550 33,590 35 

36 33,820 33, BBO 33,930 33,980 34,030 34,OBO 34,140 34,190 34,240 34,290 34,340 34,400 34,450 34,500 34,550 34,600 34,650 34,700 34,760 34, B10 34,860 36 
37 35,040 35,100 35,150 35,210 35,260 35,310 35,370 35,420 35,4BO 35,530 35,5BO 35,640 35,690 35,750 35, BOO 35, B50 35,910 35,960 36,010 36,070 36,120 37 
3B 36,260 36,320 36,370 36,430 36,490 36,540 36,600 36,660 36,710 36,770 36,820 36,8BO 36,940 36,990 37,050 37,100 37,160 37,220 37,270 37,330 37,380 3B 
39 37,890 37,950 38,010 3B,070 38,130 3B,190 3B,250 3B,310 38,370 3B,430 3B,490 38,540 3B,600 38,660 3B,720 3B,780 3B, B40 38,900 3B,950 39,010 39,070 39 
40 39,520 39,5BO 39,650 39,710 39,770 39, B30 39,900 39,960 40,020 40,080 40,150 40,210 40,270 40,330 40,390 40,450 40,520 40,580 40,640 40,700 40,760 40 

41 41,150 41,220 41,2BO 41,350 41,410 41,480 41,540 41,610 41,6BO 41,740 41,810 41, B70 41,930 42,000 42,060 42,130 42,190 42,260 42,320 42,390 42,450 41 
42 44,000 44,070 44,140 44,220 44,290 44,360 44,430 44,500 44,570 44,640 44,710 44,7BO 44,850 44,920 44,990 45,060 45,130 45,200 45,270 45,340 45,410 42 
43 46,850 46,930 47,010 47,OBO 47,160 47,240 47,310 47,390 47,470 47,540 47,620 47,690 47,770 47, B50 47,920 4B,000 4B,070 48,150 4B,220 4B,300 48,370 43 
44 49,700 49,790 49,870 49,950 50,030 50,120 50,200 50,2BO 50,360 50,440 50,530 50,610 50,690 50,770 50, B50 50,930 51,010 51,090 51,170 51,250 51,330 44 
45 52,260 52,350 52,440 52,530 52,610 52,700 52,790 52, BBO 52,960 53,050 53,140 53,230 53,310 53,400 53,490 53,570 53,660 53,740 53,830 53,920 54,000 45 

46 54,820 54,910 55,010 55,100 55,190 55,290 55,3BO 55,470 55,570 55,660 55,750 55,840 55,940 56,030 56,120 56,210 56,300 56,400 56,490 56,5BO 56,670 46 
47 57,380 57,480 57,570 57,670 57,770 57,870 57,970 58,070 58,170 58,270 58,360 58,460 58,560 58,660 58,760 58, B50 58,950 59,050 59,140 59,240 59,340 47 
4B 59,270 59,3BO 59,480 59,590 59,690 59,790 59,900 60,000 60,100 60,210 60,310 60,410 60,520 60,620 60,720 60, B20 60,920 61,030 61,130 61,230 61,330 48 
49 61,170 61,2BO 61,390 61,500 61,610 61,710 61,820 61,930 62,040 62,150 62,260 62,360 62,470 62,580 62,690 62,790 62,900 63,010 63,110 63,220 63,320 49 
50 63,060 63,1BO 63,290 63,410 63,520 63,630 63,750 63,860 63,970 64,090 64,200 64,310 64,430 64,540 64,650 64,760 64,870 64,980 65,100 65,210 65,320 50 

51 65,040 65,160 65,280 65,400 65,520 65,640 65,760 65, B80 65,990 66,110 66,230 66,350 66,470 66,580 66,700 66,820 66,940 67,050 67,170 67,290 67,400 51 
52 67,010 67,140 67,270 67,390 67,520 67,640 67,760 67,890 68,010 6B,140 68,260 68,3BO 68,510 68,630 68,750 68,880 69,000 69,120 69,240 69,360 69,490 52 
53 68,990 69,120 69,250 69,380 69,510 69,640 69,770 69,900 70,030 70,160 70,290 70,420 70,550 70,680 70,800 70,930 71, 060 71,190 71,320 71,440 71,570 53 
54 70,920 71, 050 71,190 71,330 71,460 71,600 71,740 71, B70 72,010 72,140 72,280 72,410 72,550 72,680 72,810 72,950 73,080 73,210 73,350 73,480 73,610 54 
55 72,850 72,990 73,130 73,270 73,420 73,560 73,700 73,840 73,980 74,120 74,260 74,400 74,540 74,680 74,820 74,960 75,100 75,240 75,3BO 75,520 75,660 55 

HEADWATER 890 to 892 MAY 2008 



TIMS FORD DAM 25

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

890.0 8HEADWATER ELEVATION
890.0 1890.1 16890.2 1890.3 1890.4 1890.5 1890.6 1 890.71 890.8 1 890.9 891.0 891.1 891.2 891.3 891.4 891.5 891.6 891.7 891.8 891.9 892.0 %

56 74, 770 74, 920 75, 070 75,220 75, 370 75, 520 75, 660 75,810 75, 960 76,100 76, 250 76, 400 76,540 76,690 76, 830 76, 980 77,120 77, 270 77,410 77,550 77, 700 56
57 76,760 76, 910 77, 070 77,220 77,380 77, 530 77, 690 77,840 77, 990 78,150 78, 300 78, 450 78,610 78,760 78, 910 79, 060 79,210 79,360 79, 510 79,660 79,810 57
58 78, 740 78,900 79, 060 79, 220 79,390 79, 550 79,710 79,870 80, 030 80,190 80,350 80, 510 80,670 80, 830 80,990 81,140 81,300 81,460 81, 620 81,770 81, 930 58
59 80, 720 80, 890 81, 060 81, 230 81,400 81,560 81,730 81,900 82, 070 82, 230 82,400 82,570 82, 730 82, 900 83,060 83, 230 83,390 83,560 83, 720 83,880 84, 050 59
60 82,990 83, 070 83,160 83,240 83,320 83,400 83,470 83,650 83, 820 83, 990 84,170 84,340 84, 510 84,680 84,860 85, 030 85,200 85,370 85,540 85,710 85,880 60

61 85, 260 85,260 85, 250 85,250 85,240 85, 230 85,220 85,390 85,570 85,750 85,930 86,110 86,290 86,470 86, 650 86,830 87,000 87,180 87,360 87,530 87,710 61
62 87, 530 87,440 87, 350 87, 250 87,160 87, 060 86,960 87,140 87, 330 87,510 87, 700 87, 890 88,070 88,260 88, 440 88,630 88,810 88,990 89,180 89,360 89,540 62
63 88, 140 88, 200 88, 260 88, 320 88, 380 88,440 88, 500 88, 750 88, 990 89, 240 89,490 89, 740 89, 990 90, 240 90, 490 90, 740 90, 990 91,240 91,480 91, 730 91, 980 63
64 88, 750 88, 960 89, 180 89, 390 89, 610 89, 830 90, 040 90, 350 90, 660 90, 970 91, 290 91,600 91,910 92, 220 92, 540 92, 850 93,160 93, 480 93, 790 94,110 94, 420 64
65 89, 350 89, 720 90, 090 90,460 90, 840 91, 210 91,580 91,950 92, 330 92, 700 93,080 93, 450 93, 830 94, 210 94, 590 94, 960 95, 340 95, 720 96,100 96,480 96, 860 65

MAY 2008 
HEADWATER 890 to 892

MAY 2008 HEADWATER 890 to 892

TIMS FORD DAM 25 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~ffi ~~ffi 
"~" 890.0 890.1 890.2 890.3 890.4 890.5 890.6 890.7 890.8 890.9 891.0 891.1 891.2 891.3 891.4 891.5 891.6 891.7 891.8 891.9 892.0 "~" 

56 74,770 74,920 75,070 75,220 75,370 75,520 75,660 75,810 75,960 76,100 76,250 76,400 76,540 76,690 76,830 76,980 77,120 77,270 77,410 77,550 77, 700 56 
57 76,760 76,910 77,070 77,220 77,380 77,530 77,690 77,840 77,990 78,150 78,300 78,450 78,610 78,760 78,910 79,060 79,210 79,360 79,510 79,660 79,810 57 
58 78,740 78,900 79,060 79,220 79,390 79,550 79,710 79,870 80,030 80,190 80,350 80,510 80,670 80,830 80,990 81,140 81,300 81,460 81,620 81,770 81,930 58 
59 80,720 80,890 81,060 81,230 81,400 81,560 81,730 81,900 82,070 82,230 82,400 82,570 82,730 82,900 83,060 83,230 83,390 83,560 83,720 83,880 84,050 59 
60 82,990 83,070 83,160 83,240 83,320 83,400 83,470 83,650 83,820 83,990 84,170 84,340 84,510 84,680 84,860 85,030 85,200 85,370 85,540 85,710 85,880 60 

61 85,260 85,260 85,250 85,250 85,240 85,230 85,220 85,390 85,570 85,750 85,930 86,110 86,290 86,470 86,650 86,830 87,000 87,180 87,360 87,530 87,710 61 
62 87,530 87,440 87,350 87,250 87,160 87,060 86,960 87,140 87,330 87,510 87,700 87,890 88,070 88,260 88,440 88,630 88,810 88,990 89,180 89,360 89,540 62 
63 88,140 88,200 88,260 88,320 88,380 88,440 88,500 88,750 88,990 89,240 89,490 89,740 89,990 90,240 90,490 90,740 90,990 91,240 91,480 91,730 91,980 63 
84 88,750 88,960 89,180 89,390 89,610 89,830 90,040 90,350 90,660 90,970 91,290 91,600 91,910 92,220 92,540 92,850 93,160 93,480 93,790 94,110 94,420 84 
65 89,350 89,720 90,090 90,460 90,840 91,210 91,580 91,950 92,330 92,700 93,080 93,450 93,830 94,210 94,590 94,960 95,340 95,720 96,100 96,480 96,860 65 

-

MAY 2008 HEADWATER 890 to 892 



26 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

(• ~HEADWATER ELEVATION •
-7 892.0 892.1 892.2 892.3 892.4 892.5 892.6 892.7 892.8 892.9 893.0 893.1 893.2 893.3 893.4 893.5 893.6 893.7 893.8 893.9 894.0

1 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 1
2 240 240 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 2
3 370 370 370 370 370 380 380 380 380 380 380 380 380 380 380 380 380 380 380 380 380 3
4 510 510 510 510 510 510 510 510 510 510 510 510 510 510 520 520 520 520 520 520 520 4
5 640 640 640 640 650 650 650 650 650 650 650 650 650 650 650 650 660 660 660 660 660 5

6 780 780 780 780 790 790 790 790 790 790 790 790 790 790 800 800 800 800 800 800 800 6
7 920 920 930 930 930 930 930 930 930 930 940 940 940 940 940 940 940 940 940 950 950 7
8 1,070 1,070 1,070 1,070 1,070 1,070 1,080 1,080 1,080 1,080 1,080 1,080 1,080 1,090 1,090 1,090 1,090 1,090 1,090 1,090 1,100 8

9 1,210 1,210 1,220 1,220 1,220 1,220 1,220 1,220 1,230 1,230 1,230 1,230 1,230 1,230 1,240 1,240 1,240 1,240 1,240 1,240 1,240 9
10 1,280 1,290 1,290 1,290 1,290 1,290 1,290 1,300 1,300 1,300 1,300 1,300 1,300 1,310 1,310 1,310 1,310 1,310 1,310 1,320 1,320 10

11 1,930 1,930 1,930 1,930 1,940 1,940 1,940 1,940 1,950 1,950 1,950 1,950 1,960 1,960 1,960 1,960 1,970 1,970 1,970 1,970 1,980 11
12 2,640 2,650 2,650 2,650 2,660 2, 660 2,660 2,670 2,670 2, 670 2, 680 2,680 2,680 2,690 2,690 2,690 2,700 2,700 2, 700 2,710 2,710 12
13 3,360 3,370 3,370 3,370 3,380 3,380 3,390 3,390 3,400- 3,400 3,400 3,410 3,410 3,420 3,420 3,430 3,430 3,430 3,440 3,440 3,450 13
14 4,080 4,080 4,090 4,090 4,100 4,110 4,110 4,120 4,120 4,130 4,130 4,140 4,140 4,150 4,150 4,160 4,160 4,170 4,170 4,180 4,180 14
15 5,510 5,510 5,520 5,530 5,540 5,540 5,550 5,560 5,560 5,570 5,580 5,590 5,590 5,600 5,610 5,610 5,620 5,630 5,630 5,640 5,650 15

16 6,930 6,940 6,950 6,960 6,970 6, 980 6,990 7,000 7,010 7,020 7, 020 7,030 7,040 7, 050 7,060 7,070 7, 080 7,090 7, 100 7, 110 7, 110 16
17 8,360 8,370 8,380 8,400 8,410 8,420 8,430 8,440 8,450 8,460 8,470 8,480 8,490 8,500 8,510 8,530 8,540 8,550 8, 560 8,570 8,580 17
18 9, 780 9,790 9,800 9, 810 9, 830 9, 840 9,850 9, 870 9, 880 9,890 9, 900 9,920 9,930 9, 940 9,960 9, 970 9, 980 9, 990 10, 010 10, 020 10,030 18
19 11,190 11,200 11,220 11,230 11,250 11,260 11,280 11,290 11,310 11,320 11,340 11,350 11,370 11,380 11,400 11,410 11,430 11,440 11,450 11,470 11,480 19
2012,600 12, 620 12,640 12,650 12,670 12,690 12,700 12,720 12, 740 12,750 12,770 12,790 12,800 12, 820 12,840 12,850 12,870 12,890 12, 900 12,920 12,940 20

21 14, 010 14, 030 14,050 14, 070 14, 080 14, 100 14,120 14,140 14,160 14, 180 14, 200 14, 210 14, 230 14,250 14,270 14, 290 14,310 14, 330 14, 340 14,360 14, 380 21
22 15,410 15,430 15,460 15,480 15,500 15,520 15,540 15,560 15,580 15,600 15, 620 15,640 15,660 15,680 15,700 15,720 15,740 15,760 15,780 15, 800 15,820 22
2316,820 16,840 16,860 16,890 16,910 16, 930 16, 960 16, 980 17,000 17, 020 17,050 17,070 17,090 17,110 17,140 17,160 17,180 17,200 17, 220 17, 250 17,270 23
24 18, 250 18,270 18,300 18,320 18,350 18, 370 18, 400 18,420 18,450 18, 470 18,500 18,520 18,550 18,570 18, 590 18,620 18,640 18,670 18,690 18,720 18,740 24
25 19, 680 19, 710 19, 730 19,760 19,790 19,810 19,840 19,870 19,890 19, 920 19,950 19,970 20,000 20,030 20, 050 20,080 20,110 20, 130 20,160 20, 190 20, 210 25

26 21,110 21,140 21,170 21,200 21,230 21,250 21,280 21,310 21,340 21,370 21,400 21,430 21,460 21,480 21,510 21,540 21,570 21,600 21,630 21,660 21,680 26
27 22, 590 22, 620 22, 650 22, 680 22,710 22, 750 22, 780 22, 810 22,640 22, 870 22, 900 22, 930 22,960 22, 990 23, 020 23, 050 23, 090 23, 120 23, 150 23,180 23, 210 27
28 24, 070 24,100 24, 140 24, 170 24, 200 24, 240 24, 270 24, 300 24,340 24,370 24,400 24,440 24, 470 24, 500 24,540 24, 570 24, 600 24, 630 24, 670 24, 700 24, 730 28
29 25, 550 25, 590 25, 620 25, 660 25, 690 25, 730 25, 760 25, 800 25,840 25, 870 25, 910 25, 940 25, 980 26, 010 26, 050 26, 080 26, 120 26, 150 26, 190 26, 220 26, 260 29
30 27,040 27, 080 27,120 27,150 27,190 27,230 27,270 27,310 27,340 27,380 27, 420 27,460 27,490 27, 530 27, 570 27,610 27,640 27,680 27,720 27, 760 27, 790 30

31 28,530 28, 570 28,610 28,650 28,690 28,730 28,770 28,810 28,850 28,890 28,930 28,970 29,010 29,050 29,090 29,130 29,170 29,210 29,250 29,290 29,330 31
32 30,020 30, 060 30,100 30,150 30,190 30,230 30,270 30,320 30,360 30,400 30,440 30,490 30,530 30,570 30,610 30,650 30,700 30,740 30, 780 30,820 30,860 32
33 31,210 31,250 31,300 31,340 31,390 31,430 31,480 31,520 31,570 31,610 31,660 31,700 31,740 31,790 31,830 31,880 31,920 31,960 32,010 32,050 32,090 33
34 32,400 32,450 32,500 32, 540 32, 590 32,640 32,680 32, 730 32,770 32,820 32, 870 32, 910 32, 960 33, 010 33, 050 33, 100 33,140 33, 190 33, 230 33, 280 33, 330 34
35 33, 590 33,640 33, 690 33, 740 33, 790 33,640 33, 890 33, 930 33, 980 34,030 34, 080 34,130 34, 180 34,220 34,270 34, 320 34, 370 34,410 34,460 34, 510 34,560 35

36 34, 860 34,910 34,960 35, 010 35, 060 35, 110 35, 160 35, 210 35, 260 35, 310 35, 360 35,410 35, 460 35, 510 35, 560 35, 610 35, 660 35, 710 35, 760 35, 810 35, 860 36
37 36, 120 36, 170 36, 230 36, 280 36, 330 36,380 36,440 36, 490 36,540 36, 590 36,650 36, 700 36,750 36, 800 36, 860 36,910 36,960 37, 010 37,060 37,110 37, 170 37
38 37, 380 37,440 37, 490 37, 550 37, 600 37, 660 37, 710 37, 770 37, 820 37,880 37, 930 37, 980 38,040 38, 090 38, 150 38, 200 38, 260 38, 310 38, 360 38,420 38,470 38
39 39, 070 39,130 39,190 39, 240 39,300 39,360 39,420 39,480 39, 530 39,590 39,650 39, 700 39,760 39, 820 39, 880 39, 930 39,990 40, 050 40,100 40,160 40,220 39
40 40, 760 40,820 40,880 40,940 41,000 41,060 41,120 41,180 41,250 41,310 41,370 41,430 41,490 41,550 41,610 41,660 41,720 41,780 41,840 41,900 41,960 40

41 42,450 42, 510 42, 580 42, 640 42, 700 42, 770 42, 830 42,890 42, 960 43, 020 43, 080 43,150 43, 210 43, 270 43, 330 43, 400 43,460 43, 520 43, 580 43, 650 43, 710 41
42 45,410 45,480 45, 550 45, 620 45, 690 45, 760 45, 820 45, 890 45, 960 46,030 46, 100 46,170 46, 240 46, 300 46, 370 46,440 46, 510 46, 570 46,640 46, 710 46, 780 42
43 48, 370 48,450 48, 520 48, 600 48, 670 48, 740 48,820 48,890 48, 970 49, 040 49,110 49,190 49, 260 49, 330 49, 410 49, 480 49, 550 49, 630 49, 700 49, 770 49, 850 43
44 51,330 51,410 51,490 51,570 51,650 51,730 51,810 51,890 51,970 52,050 52,130 52,210 52,290 52, 370 52,440 52,520 52,600 52,680 52,760 52,840 52,910 44
45 54,000 54,090 54,170 54,260 54,340 54,430 54,510 54,600 54,680 54, 770 54, 850 54,940 55,020 55,100 55,190 55,270 55, 360 55,440 55,520 55,610 55,690 45

46 56,670 56,760 56, 850 56,940 57,030 57, 120 57,210 57,300 57,390 57,480 57,570 57,660 57,750 57, 840 57,930 58,020 58,110 58,200 58,290 58,370 58, 460 46
47 59, 340 59,430 59, 530 59, 630 59, 720 59, 820 59, 910 60, 010 60,100 60, 200 60, 290 60, 390 60, 480 60, 580 60, 670 60, 770 60, 860 60, 960 61,050 61,140 61, 240 47
48 61, 330 61,430 61,530 61,630 61,730 61,830 61,940 62, 040 62,140 62, 240 62, 330 62,430 62,530 62,630 62, 730 62, 830 62, 930 63, 030 63,130 63, 220 63,320 48
49 63, 320 63,430 63, 540 63, 640 63, 750 63, 850 63, 960 64,060 64,170 64, 270 64, 380 64, 480 64, 580 64, 690 64, 790 64, 890 65,000 65, 100 65, 200 65, 310 65, 410 49
50 65, 320 65,430 65,540 65,650 65,760 65,870 65,980 66,090 66,200 66,310 66,420 66,520 66,630 66, 740 66,850 66,960 67,070 67,170 67, 280 67, 390 67,500 50

51 67,400 67, 520 67,630 67,750 67,860 67,980 68,090 68,210 68,320 68,440 68,550 68,670 68,780 68,890 69,010 69,120 69,230 69, 350 69,460 69,570 69,680 51
52 69,490 69,610 69, 730 69,850 69,970 70, 090 70, 210 70,330 70, 450 70, 570 70, 690 70, 810 70, 930 71,050 71,160 71,280 71,400 71, 520 71,640 71,750 71,870 52
53 71,570 71,700 71,820 71,950 72,070 72,200 72,330 72,450 72,580 72,700 72,820 72,950 73,070 73,200 73,320 73,440 73,570 73,690 73,810 73,940 74,060 53
54 73,610 73, 740 73, 880 74, 010 74,140 74, 270 74,400 74,530 74, 660 74, 790 74, 920 75,050 75, 180 75, 310 75,440 75, 570 75, 700 75, 830 75, 960 76,080 76, 210 54
55 75,660 75, 790 75, 930 76, 070 76, 200 76,340 76,480 76,610 76, 750 76, 890 77, 020 77,160 77, 290 77,430 77, 560 77,700 77, 830 77, 960 78, 100 78, 230 78, 360 55

_______ J ________ L _______ .1 ________ L _______ I _______ L _______ .1 ________ 1 _______ .1 ________ L _______ ± _______ I _______ I ________ L _______ I ________ I _______ .i _______ .~. _______ .~ ________ .

HEADWATER 892 to 894 
MAY 2008

HEADWATER 892 to 894 MAY 2008

26 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~ffi 
o~~ 892.0 892.1 892.2 892.3 892.4 892.5 892.6 892.7 892.8 892.9 893.0 893.1 893.2 893.3 893.4 893.5 893.6 893.7 893.8 893.9 894.0 o~~ 

1 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 1 
2 240 240 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 2 
3 370 370 370 370 370 380 380 380 380 380 380 380 380 380 380 380 380 380 380 380 380 3 
4 510 510 510 510 510 510 510 510 510 510 510 510 510 510 520 520 520 520 520 520 520 4 
5 640 640 640 640 650 650 650 650 650 650 650 650 650 650 650 650 660 660 660 660 660 5 

6 780 780 780 780 790 790 790 790 790 790 790 790 790 790 800 800 800 800 800 800 800 6 
7 920 920 930 930 930 930 930 930 930 930 940 940 940 940 940 940 940 940 940 950 950 7 
8 1,070 1,070 1,070 1,070 1,070 1,070 1,080 1,080 1,080 1,080 1,080 1,080 1,080 1,090 1,090 1,090 1,090 1,090 1,090 1,090 1,100 8 
9 1,210 1,210 1,220 1,220 1,220 1,220 1,220 1,220 1,230 1,230 1,230 1,230 1,230 1,230 1,240 1,240 1,240 1,240 1,240 1,240 1,240 9 

10 1.280 1,290 1,290 1,290 1,290 1,290 1,290 1,300 1,300 1,300 1,300 1,300 1,300 1,310 1,310 1,310 1,310 1,310 1,310 1,320 1,320 10 

11 1,930 1,930 1,930 1,930 1,940 1,940 1,940 1,940 1,950 1.950 1,950 1.950 1,960 1,960 1,960 1,960 1,970 1,970 1,970 1,970 1,980 11 
12 2,640 2,650 2,650 2,650 2,660 2,660 2,660 2,670 2,670 2,670 2,680 2,680 2,680 2,690 2,690 2,690 2,700 2,700 2,700 2,710 2,710 12 
13 3,360 3,370 3,370 3,370 3,380 3,380 3,390 3,390 3,400 3,400 3,400 3,410 3,410 3,420 3,420 3,430 3,430 3,430 3,440 3,440 3,450 13 
14 4,080 4,080 4,090 4,090 4,100 4,110 4,110 4,120 4,120 4,130 4,130 4,140 4,140 4,150 4,150 4,160 4,160 4,170 4,170 4,180 4,180 14 
15 5,510 5,510 5,520 5,530 5,540 5,540 5,550 5,560 5,560 5,570 5,580 5,590 5,590 5,600 5,610 5,610 5,620 5,630 5,630 5,640 5,650 15 

16 6,930 6,940 6,950 6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,020 7,030 7,040 7,050 7,060 7,070 7,080 7,090 7,100 7,110 7,110 16 
17 8,360 8,370 8,380 8,400 8,410 8,420 8,430 8,440 8,450 8,460 8,470 8,480 8,490 8,500 8,510 8,530 8,540 8,550 8,560 8,570 8,580 17 
18 9,780 9,790 9,800 9,810 9,830 9,840 9,850 9,870 9,880 9,890 9,900 9,920 9,930 9,940 9,960 9,970 9,980 9,990 10,010 10,020 10,030 18 
19 11,190 11,200 11,220 11,230 11,250 11,260 11,280 11,290 11,310 11,320 11,340 11,350 11,370 11,380 11,400 11,410 11,430 11,440 11,450 11,470 11,480 19 
20 12,600 12,620 12,640 12,650 12,670 12,690 12,700 12,720 12,740 12,750 12,770 12,790 12,800 12,820 12,840 12,850 12,870 12,890 12,900 12,920 12,940 20 

21 14,010 14,030 14,050 14,070 14,080 14,100 14,120 14,140 14,160 14,180 14,200 14,210 14,230 14,250 14,270 14,290 14,310 14,330 14,340 14,360 14,380 21 
22 15,410 15,430 15,460 15,480 15,500 15,520 15,540 15,560 15,580 15,600 15,620 15,640 15,660 15,680 15,700 15,720 15,740 15,760 15,780 15,800 15,820 22 
23 16,820 16,840 16,860 16,890 16,910 16,930 16,960 16,980 17,000 17,020 17,050 17,070 17,090 17,110 17,140 17,160 17,180 17,200 17,220 17,250 17,270 23 
24 18,250 18,270 18,300 18,320 18,350 18,370 18,400 18,420 18,450 18,470 18,500 18,520 18,550 18,570 18,590 18,620 18,640 18,670 18,690 18,720 18,740 24 
25 19,680 19,710 19,730 19,760 19,790 19,810 19,840 19,870 19,890 19,920 19,950 19,970 20,000 20,030 20,050 20,080 20,110 20,130 20,160 20,190 20,210 25 

26 21,110 21,140 21,170 21,200 21,230 21,250 21,280 21,310 21,340 21,370 21,400 21,430 21,460 21,480 21,510 21,540 21,570 21,600 21,630 21,660 21,680 26 
27 22,590 22,620 22,650 22,680 22,710 22,750 22,780 22,810 22,840 22,870 22,900 22,930 22,960 22,990 23,020 23,050 23,090 23,120 23,150 23,180 23,210 27 
28 24,070 24,100 24,140 24,170 24,200 24,240 24,270 24,300 24,340 24,370 24,400 24,440 24,470 24,500 24,540 24,570 24,600 24,630 24,670 24,700 24,730 28 
29 25,550 25,590 25,620 25,660 25,690 25,730 25,760 25,800 25,840 25,870 25,910 25,940 25,980 26,010 26,050 26,080 26,120 26,150 26,190 26,220 26,260 29 
30 27,040 27,080 27,120 27,150 27,190 27,230 27,270 27,310 27,340 27,380 27,420 27,460 27,490 27,530 27,570 27,610 27,640 27,680 27,720 27,760 27,790 30 

31 28,530 28,570 28,610 28,650 28,690 28,730 28,770 28,810 28,850 28,890 28,930 28,970 29,010 29,050 29,090 29,130 29,170 29,210 29,250 29,290 29,330 31 
32 30,020 30,060 30,100 30,150 30,190 30,230 30,270 30,320 30,360 30,400 30,440 30,490 30,530 30,570 30,610 30,650 30,700 30,740 30,780 30,820 30,860 32 
33 31,210 31,250 31,300 31,340 31,390 31,430 31,480 31,520 31,570 31,610 31,660 31,700 31,740 31,790 31,830 31,880 31,920 31,960 32,010 32,050 32,090 33 
34 32,400 32,450 32,500 32,540 32,590 32,640 32,680 32,730 32,770 32,820 32,870 32,910 32,960 33,010 33,050 33,100 33,140 33,190 33,230 33,280 33,330 34 
35 33,590 33,840 33,690 33,740 33,790 33,840 33,890 33,930 33,980 34,030 34,080 34,130 34,180 34,220 34,270 34,320 34,370 34,410 34,460 34,510 34,560 35 

36 34,860 34,910 34,960 35,010 35,060 35,110 35,160 35,210 35,260 35,310 35,360 35,410 35,460 35,510 35,560 35,610 35,660 35,710 35,760 35,810 35,860 36 
37 36,120 36,170 36,230 36,280 36,330 36,380 36,440 36,490 36,540 36,590 36,650 36,700 36,750 36,800 36,860 36,910 36,960 37,010 37,060 37,110 37,170 37 
38 37,380 37,440 37,490 37,550 37,600 37,660 37,710 37,770 37,820 37,880 37,930 37,980 38,040 38,090 38,150 38,200 38,260 38,310 38,360 38,420 38,470 38 
39 39,070 39,130 39,190 39,240 39,300 39,360 39,420 39,480 39,530 39,590 39,650 39,700 39,760 39,820 39,880 39,930 39,990 40,050 40,100 40,160 40,220 39 
40 40,760 40,820 40,880 40,940 41,000 41,060 41,120 41,180 41,250 41,310 41,370 41,430 41,490 41,550 41,610 41,660 41,720 41,780 41,840 41,900 41,960 40 

41 42,450 42,510 42,580 42,640 42,700 42,770 42,830 42,890 42,960 43,020 43,080 43,150 43,210 43,270 43,330 43,400 43,460 43,520 43,580 43,650 43,710 41 
42 45,410 45,480 45,550 45,620 45,690 45,760 45,820 45,890 45,960 46,030 46,100 46,170 46,240 46,300 46,370 46,440 46,510 46,570 46,640 46,710 46,780 42 
43 48,370 48,450 48,520 48,600 48,670 48,740 48,820 48,890 48,970 49,040 49,110 49,190 49,260 49,330 49,410 49,480 49,550 49,630 49,700 49,770 49,850 43 
44 51,330 51,410 51,490 51,570 51,650 51,730 51,810 51,890 51,970 52,050 52,130 52,210 52,290 52,370 52,440 52,520 52,600 52,680 52,760 52,840 52,910 44 
45 54,000 54,090 54,170 54,260 54,340 54,430 54,510 54,600 54,680 54,770 54,850 54,940 55,020 55,100 55,190 55,270 55,360 55,440 55,520 55,610 55,690 45 

46 56,670 56,760 56,850 56,940 57,030 57,120 57,210 57,300 57,390 57,480 57,570 57,660 57,750 57,840 57,930 58,020 58,110 58,200 58,290 58,370 58,460 46 
47 59,340 59,430 59,530 59,630 59,720 59,820 59,910 60,010 60,100 60,200 60,290 60,390 60,480 60,580 60,670 60,770 60,860 60,960 61,050 61,140 61,240 47 
48 61,330 61,430 61,530 61,630 61,730 61,830 61,940 62,040 62,140 62,240 62,330 62,430 62,530 62,630 62,730 62,830 62,930 63,030 63,130 63,220 63,320 48 
49 63,320 63,430 63,540 63,640 63,750 63,850 63,960 64,060 64,170 64,270 64,380 64,480 64,580 64,690 64,790 64,890 65,000 65,100 65,200 65,310 65,410 49 
50 65,320 65,430 65,540 65,650 65,760 65,870 65,980 66,090 66,200 66,310 66,420 66,520 66,630 66,740 66,850 66,960 67,070 67,170 67,280 67,390 67,500 50 

51 67,400 67,520 67,630 67,750 67,860 67,980 68,090 68,210 68,320 68,440 68,550 68,670 68,780 68,890 69,010 69,120 69,230 69,350 69,460 69,570 69,680 51 
52 69,490 69,610 69,730 69,850 69,970 70,090 70,210 70,330 70,450 70,570 70,690 70,810 70,930 71,050 71. 160 71,280 71,400 71,520 71,640 71,750 71,870 52 
53 71,570 71,700 71,820 71,950 72,070 72,200 72,330 72. 450 72,580 72,700 72,820 72,950 73,070 73,200 73,320 73,440 73,570 73,690 73,810 73,940 74,060 53 
54 73,610 73,740 73,880 74,010 74,140 74,270 74,400 74,530 74,660 74,790 74,920 75,050 75,180 75,310 75,440 75,570 75,700 75,830 75,960 76,080 76,210 54 
55 75,660 75,790 75,930 76,070 76,200 76,340 76,480 76,610 76,750 76,890 77. 020 77. 160 77,290 77,430 77,560 77,700 77. 830 77,960 78,100 78,230 78,360 55 

HEADWATER 892 to 894 MAY 2008 



TIMS FORD DAM 27

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

___ _ _ _HEADWATER ELEVATION ___
R.- 892.0 892.1 892.2 892.3 892.4 892.5 892.6 892.7 892.8 892.9 893.0 893.1 893.2 893.3 893.4 893.5 893.6 893.7 893.8 893.9 894.0

56 77, 700 77,840 77, 980 78,130 78,270 78, 410 78, 550 78,700 78,840 78, 980 79,120 79,260 79,400 79,540 79,680 79,820 79,960 80,100 80,240 80,380 80, 520 56
57 79,810 79,960 80,110 80,260 80,410 80,560 80,710 80,860 81,010 81,150 81,300 81,450 81,600 81,740 81,890 82,030 82,180 82,330 82,470 82,620 82,760 57
58 81,930 82,090 82, 240 82, 400 82,550 82, 710 82, 860 83, 020 83,170 83, 330 83,480 83, 640 83, 790 83, 940 84, 090 84,250 84,400 84, 550 84, 700 84, 850 85, 000 58
59 84, 050 84, 210 84, 370 84,540 84, 700 84, 860 85, 020 85, 180 85, 340 85, 500 85, 660 85, 820 85, 980 86,140 86, 300 86, 460 86, 620 86, 780 86, 930 87, 090 87, 250 59
60 85, 880 86, 050 86, 220 86,390 86,550 86, 720 86,890 87, 060 87, 220 87,390 87,560 87,720 87,890 88,050 88,220 88, 380 88, 550 88,710 88,880 89,040 89, 200 60

61 87,710 87,890 88,060 88,240 88,410 88,590 88, 760 88,930 89,110 89,280 89,450 89,630 89,800 89,970 90,140 90,310 90,480 90,650 90,820 90,990 91,160 61
62 89, 540 89, 720 89, 910 90, 090 90,270 90, 450 90, 630 90, 810 90, 990 91,170 91,350 91,530 91,700 91, 880 92, 060 92, 240 92, 410 92, 590 92, 770 92, 940 93, 120 62
63 91,980 92, 230 92,480 92, 730 92,980 93,220 93, 470 93,720 93,970 94,210 94,460 94,710 94,960 95,210 95,450 95,700 95,950 96,200 96,440 96,690 96,940 63
64 94,420 94, 740 95,050 95, 370 95,680 96,000 96,310 96,630 96, 940 97,260 97,580 97,890 98,210 98,530 98,850 99,160 99,480 99, 800 100,100 100,400 100,800 64
65 96, 860 97,240 97,620 98, 000 98,390 98,770 99,150 99,540 99, 920 100,300 100,700 101,100 101,500 101,900 102,200 102,600 103,000 103, 400 103,800 104,200 104,600 65

MAY 2008 
HEADWATER 892 to 894

MAY 2008 HEADWATER 892 to 894

TIMS FORD DAM 27 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~ffi 
~~~ 892.0 892.1 892.2 892.3 892.4 892.5 892.6 892.7 892.8 892.9 893.0 893.1 893.2 893.3 893.4 893.5 893.6 893.7 893.8 893.9 894.0 ~~~ 

56 77,700 77,840 77,980 78,130 78,270 78,410 78,550 78,700 78,840 78,980 79,120 79,260 79,400 79,540 79,680 79,820 79,960 80,100 80,240 80,380 80,520 56 
57 79,810 79,960 80,110 80,260 80,410 80,560 80,710 80,860 81,010 81,150 81,300 81,450 81,600 81,740 81,890 82,030 82,180 82,330 82,470 82,620 82,760 57 
58 81,930 82,090 82,240 82,400 82,550 82,710 82,860 83,020 83,170 83,330 83,480 83,840 83,790 83,940 84,090 84,250 84,400 84,550 84,700 84,850 85,000 58 
59 84,050 84,210 84,370 84,540 84,700 84,860 85,020 85,180 85,340 85,500 85,660 85,820 85,980 86,140 86,300 86,460 86,620 86,780 86,930 87,090 87,250 59 
60 85,880 86,050 86,220 86,390 86,550 86,720 86,890 87,060 87,220 87,390 87,560 87,720 87,890 88,050 88,220 88,380 88,550 88,710 88,880 89,040 89,200 60 

61 87,710 87,890 88,060 88,240 88,410 88,590 88,760 88,930 89,110 89,280 89,450 89,630 89,800 89,970 90,140 90,310 90,480 90,650 90,820 90,990 91,160 61 
62 89,540 89,720 89,910 90,090 90,270 90,450 90,630 90,810 90,990 91,170 91,350 91,530 91,700 91,880 92,060 92,240 92,410 92,590 92,770 92,940 93,120 62 
63 91,980 92,230 92,480 92,730 92,980 93,220 93,470 93,720 93,970 94,210 94,460 94,710 94,960 95,210 95,450 95,700 95,950 96,200 96,440 96,690 96,940 63 
84 94,420 94,740 95,050 95,370 95,680 96,000 96,310 96,630 96,940 97,260 97,580 97,890 98,210 98,530 98,850 99,160 99,480 99,800 100,100 100,400 100,800 84 
65 96,860 97,240 97,620 98,000 98,390 98,770 99,150 99,540 99,920 100,300 100,700 101,100 101,500 101,900 102,200 102,600 103,000 103,400 103,800 104,200 104,600 65 

MAY 2008 HEADWATER 892 to 894 



28 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

___ ____ __HEADWATER ELEVATION __ __

12 894.0 894.1 894.2 894.3 894.4 894.5 894.6 894.7 894.8 894.9 895.0 895.1 895.2 895.3 895.4 895.5 895.6 895.7 895.8 895.9 896.0

1 120 120 120 120 120 120 120 120 120 1
2 250 250 250 250 250 250 250 250 250 2
3 380 380 380 380 380 380 390 390 390 3
4 520 520 520 520 520 520 520 520 520 4
5 660 660 660 660 660 660 660 660 660 5

6 800 800 800 800 810 810 810 810 810 6
7 950 950 950 950 950 950 950 960 960 7
8 1,100 1,100 1,100 1,100 1,100 1,100 1, 100 1,100 1,110 8
9 1,240 1,250 1,250 1,250 1,250 1,250 1,250 1,250 1,260 9

1,320 1,320 1,320 1,320 1,320 1,330 1,330 1,330 1,330 10

11 1,980 1,980 1,980 1,980 1,990 1,990 1,990 1,990 1,990 2,000 2,000 2,000 2,000 11
12 2,710 2,710 2,720 2,720 2,720 2,730 2,730 2,730 2 740 2,740 2,740 2,750 2,750 12
13 3,450 3,450 3, 460 3,460 3,460 3,470 3,470 3,480 3:480 3,490 3,490 3,490 3,500 13
14 4,180 4,190 4,190 4,200 4,200 4,210 4,210 4,220 4 220 4,230 4,230 4,240 4,240 4,250 4,250 4,260 4,270 4,270 14
15 5,650 5,660 5,660 5,670 5,680 5,680 5,690 5,700 5:700 5,710 5,720 5,730 5,730 5,740 5,750 5,750 5,760 5,770 15

16 7,110 7,120 7,130 7,140 7,150 7,160 7,170 7,180 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,250 7,260 16
17 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770 8,780 8,790 17
18 10,030 10,040 10, 060 10,070 10,080 10,090 10,110 10,120 10,130 10,140 10,160 10,170 10,180 10,190 10,210 10,220 10,230 10,240 10,260 10,270 10,280 18
19 11,480 11,500 11,510 11,530 11,540 11,560 11,570 11,590 11,600 11,610 11,630 11,640 11,660 11,670 11,690 11,700 11,710 11,730 11,740 11,760 11,770 19
20 12,940 12,950 12,970 12,990 13,000 13,020 13,030 13,050 13,070 13,080 13,100 13,120 13,130 13,150 13,160 13,180 13,200 13,210 13,230 13,240 13,260 20

21 14, 380 14, 400 14,420 14, 440 14,450 14,470 14, 490 14,510 14, 530 14,540 14, 560 14,580 14,600 14,620 14, 640 14, 650 14,670 14, 690 14, 710 14,730 14,740 21
22 15,820 15,850 15,870 15,890 15,910 15,930 15,950 15, 970 15,990 16,010 16,030 16,050 16,070 16,090 16, 110 16,130 16,150 16,170 16,190 16,210 16,230 22
23 17,270 17,290 17,310 17,340 17,360 17,380 17,400 17,420 17,450 17,470 17,490 17,510 17,530 17,560 17,580 17,600 17,620 17,640 17,670 17,690 17,710 23
24 18,740 18,770 18,790 18,810 18,840 18,860 18,890 18,910 18,930 18,960 18,980 19,010 19,030 19,050 19,080 19,100 19,130 19,150 19,170 19,200 19,220 24
25 20,210 20,240 20,260 20,290 20,320 20,340 20,370 20,400 20, 420 20,450 20,470 20,500 20,530 20,550 20,580 20,600 20,630 20,650 20,680 20, 710 20,730 25

26 21,680 21,710 21,740 21,770 21,800 21,820 21,850 21,880 21,910 21,940 21,970 21,990 22,020 22,050 22, 080 22,100 22,130 22,160 22,190 22,220 22,240 26
27 23,210 23,240 23,270 23,300 23,330 23,360 23,390 23,420 23,450 23,480 23,510 23,540 23, 570 23,600 23,630 23, 660 23,690 23,720 23, 750 23, 780 23, 810 27
28 24, 730 24,770 24, 800 24, 830 24,860 24, 900 24, 930 24,960 24, 990 25, 030 25,060 25, 090 25,120 25,150 25,190 25, 220 25,250 25, 280 25, 310 25,350 25, 380 28
29 26, 260 26,290 26, 330 26, 360 26,400 26,430 26, 470 26, 500 26, 530 26, 570 26,600 26, 640 26, 670 26, 710 26, 740 26, 780 26, 810 26, 840 26, 880 26, 910 26, 950 29
30 27, 790 27,830 27, 870 27, 900 27,940 27, 980 28,010 28, 050 28, 090 28,120 28,160 28, 200 28, 230 28,270 28, 310 28,340 28, 380 28,420 28, 450 28,490 28, 530 30

31 29, 330 29, 370 29, 410 29, 450 29,480 29, 520 29, 560 29,600 29,640 29, 680 29,720 29, 760 29,800 29,840 29, 870 29, 910 29, 950 29, 990 30, 030 30,070 30, 100 31
32 30,860 30,900 30, 950 30,990 31,030 31,070 31,110 31,150 31,190 31,240 31,280 31,320 31,360 31,400 31,440 31,480 31,520 31,560 31,600 31,640 31,680 32
33 32, 090 32,140 32,180 32,220 32,270 32, 310 32,350 32,400 32, 440 32, 480 32, 530 32, 570 32,610 32,660 32, 700 32, 740 32,780 32, 830 32, 870 32,910 32, 950 33
34 33,330 33,370 33,420 33,460 33,510 33,550 33,600 33,640 33,690 33,730 33,780 33, 820 33,870 33,910 33,960 34,000 34,050 34,090 34, 130 34,180 34,220 34
35 34, 560 34,600 34, 650 34, 700 34, 750 34, 790 34,840 34, 890 34, 930 34, 980 35, 030 35, 070 35,120 35,170 35, 210 35, 260 35, 310 35, 350 35, 400 35,450 35,490 35

36 35, 860 35, 910 35, 960 36, 010 36,060 36,110 36,160 36, 210 36, 260 36, 300 36, 350 36, 400 36,450 36, 500 36, 550 36, 600 36, 640 36, 690 36, 740 36, 790 36,840 36
37 37,170 37, 220 37, 270 37, 320 37, 370 37, 420 37, 470 37, 530 37, 580 37, 630 37,680 37, 730 37 780 37, 830 37, 880 37,930 37, 980 38, 030 38, 080 38,130 38, 180 37
38 38,470 38, 520 38, 580 38,630 38,680 38, 740 38, 790 38,840 38, 900 38, 950 39,000 39, 060 39:110 39,160 39, 210 39, 270 39, 320 39, 370 39, 430 39, 480 39, 530 38
39 40,220 40,270 40,330 40,390 40,440 40,500 40,550 40,610 40,670 40,720 40,780 40,830 40,890 40,940 41,000 41,050 41,110 41,170 41,220 41,280 41,330 39
40 41,960 42,020 42, 080 42,140 42,200 42, 260 42, 320 42, 380 42,430 42,490 42, 550 42, 610 42,670 42,730 42,780 42,840 42, 900 42, 960 43, 020 43, 070 43,130 40

41 43, 710 43, 770 43, 830 43, 890 43,960 44,020 44,080 44,140 44, 200 44,260 44,320 44,390 44,450 44,510 44, 570 44,630 44,690 44,750 44,810 44,870 44,930 41
42 46, 780 46, 840 46, 910 46, 980 47, 050 47,110 47,180 47, 250 47, 310 47, 380 47,450 47, 510 47, 580 47, 640 47, 710 47,780 47,840 47, 910 47, 970 48,040 48, 100 42
43 49, 850 49, 920 49, 990 50, 060 50, 130 50, 210 50, 280 50, 350 50, 420 50, 490 50, 570 50,640 50, 710 50, 780 50,850 50, 920 50, 990 51,060 51,140 51,210 51,280 43
44 52, 910 52, 990 53, 070 53,150 53, 220 53, 300 53, 380 53,460 53, 530 53, 610 53, 690 53,760 53,840 53, 920 53, 990 54,070 54, 150 54, 220 54,300 54,370 54,450 44
45 55, 690 55, 770 55, 850 55,940 56, 020 56,100 56,180 56,270 56, 350 56,430 56, 510 56, 590 56, 680 56, 760 56,840 56,920 57,000 57, 080 57, 160 57, 240 57, 330 45

46 58,460 58, 550 58,640 58, 730 58, 810 58, 900 58, 990 59, 080 59,160 59, 250 59, 340 59,430 59, 510 59,600 59,690 59,770 59, 860 59,940 60, 030 60,120 60, 200 46
47 61,240 61,330 61,420 61,520 61,610 61,700 61,800 61,890 61,980 62,070 62,160 62, 260 62,350 62,440 62, 530 62, 620 62, 710 62, 810 62, 900 62, 990 63, 080 47
48 63, 320 63,420 63, 520 63, 620 63, 710 63, 810 63, 910 64, 010 64, 100 64, 200 64,300 64,390 64,490 64, 580 64, 680 64, 780 64,870 64, 970 65, 060 65,160 65, 250 48
49 65,410 65, 510 65,610 65,720 65, 820 65,920 66,020 66,120 66,220 66,330 66,430 66,530 66,630 66,730 66,830 66,930 67,030 67,130 67, 230 67,330 67,430 49
50 67,500 67,600 67,710 67,820 67,920 68,030 68,140 68,240 68,350 68,450 68,560 68,660 68,770 68,870 68,980 69,080 69,190 69, 290 69,400 69,500 69,610 50

51 69, 680 69, 800 69, 910 70, 020 70,130 70, 240 70, 350 70, 460 70, 580 70, 690 70,800 70, 910 71,020 71,130 71,240 71,350 71,460 71,570 71,680 71,780 71, 890 51
52 71,870 71,990 72,110 72,220 72,340 72, 460 72, 570 72, 690 72, 800 72, 920 73, 030 73, 150 73, 270 73, 380 73, 500 73, 610 73, 720 73,840 73,950 74, 070 74,180 52
53 74,060 74,180 74,300 74,430 74,550 74,670 74,790 74,910 75,030 75,150 75, 270 75,390 75,510 75,630 75,750 75,870 75,990 76,110 76,230 76, 350 76,470 53
54 76, 210 76,340 76,470 76, 590 76, 720 76, 850 76, 970 77,100 77, 230 77, 350 77,480 77, 600 77, 730 77, 850 77, 980 78,100 78, 230 78, 350 78, 480 78, 600 78, 730 54
55 78, 360 78, 500 78, 630 78, 760 78, 900 79, 030 79,160 79, 290 79,420 79, 550 79, 680 79, 820 79, 950 80, 080 80, 210 80,340 80,470 80, 600 80, 720 80, 850 80,980 55

HEADWATER 894 to 896 See special instruction for preventing gate overflow on page 3. MAY 2008

28 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~Iffi 
o~~ 894.0 894.1 894.2 894.3 894.4 894.5 894.6 894.7 894.8 894.9 895.0 895.1 895.2 895.3 895.4 895.5 895.6 895.7 895.8 895.9 896.0 o ~ 

1 120 120 120 120 120 120 120 120 120 1 
2 250 250 250 250 250 250 250 250 250 2 
3 380 380 380 380 380 380 390 390 390 3 
4 520 520 520 520 520 520 520 520 520 4 
5 660 660 660 660 660 660 660 660 660 5 

6 800 800 800 800 810 810 810 810 810 6 
7 950 950 950 950 950 950 950 960 960 7 
8 1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,110 8 
9 1,240 1,250 1,250 1,250 1,250 1,250 1,250 1,250 1,260 9 

10 1,320 1,320 1,320 1,320 1,320 1,330 1,330 1,330 1,330 10 

11 1,980 1,980 1,980 1,980 1,990 1,990 1,990 1,990 1,990 2,000 2,000 2,000 2,000 11 
12 2,710 2,710 2,720 2,720 2,720 2,730 2,730 2,730 2,740 2,740 2,740 2,750 2,750 12 
13 3,450 3,450 3,460 3,460 3,460 3,470 3,470 3,480 3,480 3,490 3,490 3,490 3,500 13 
14 4,180 4,190 4,190 4,200 4,200 4,210 4,210 4,220 4,220 4,230 4,230 4,240 4,240 4,250 4,250 4,260 4,270 4,270 14 
15 5,650 5,660 5,660 5,670 5,680 5,680 5,690 5,700 5,700 5,710 5,720 5,730 5,730 5,740 5,750 5,750 5,760 5,770 15 

16 7,110 7,120 7,130 7,140 7,150 7,160 7,170 7,180 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,250 7,260 16 
17 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770 8,780 8,790 17 
18 10,030 10,040 10,060 10,070 10,080 10,090 10,110 10,120 10,130 10,140 10,160 10,170 10,180 10,190 10,210 10,220 10,230 10,240 10,260 10,270 10,280 18 
19 11,480 11,500 11,510 11,530 11,540 11,560 11,570 11,590 11,600 11,610 11,630 11,640 11,660 11,670 11,690 11,700 11,710 11,730 11,740 11,760 11,770 19 
20 12,940 12,950 12,970 12,990 13,000 13,020 13,030 13,050 13,070 13,080 13,100 13,120 13,130 13,150 13,160 13,180 13,200 13,210 13,230 13,240 13,260 20 

21 14,380 14,400 14,420 14,440 14,450 14,470 14,490 14,510 14,530 14,540 14,560 14,580 14,600 14,620 14,640 14,650 14,670 14,690 14,710 14,730 14,740 21 
22 15,820 15,850 15,870 15,890 15,910 15,930 15,950 15,970 15,990 16,010 16,030 16,050 16,070 16,090 16,110 16,130 16,150 16,170 16,190 16,210 16,230 22 
23 17,270 17,290 17,310 17,340 17,360 17,380 17,400 17,420 17,450 17,470 17,490 17,510 17,530 17,560 17,580 17,600 17,620 17,640 17,670 17,690 17,710 23 
24 18,740 18,770 18,790 18,810 18,840 18,860 18,890 18,910 18,930 18,960 18,980 19,010 19,030 19,050 19,080 19,100 19,130 19,150 19,170 19,200 19,220 24 
25 20,210 20,240 20,260 20,290 20,320 20,340 20,370 20,400 20,420 20,450 20,470 20,500 20,530 20,550 20,580 20,600 20,630 20,650 20,680 20,710 20,730 25 

26 21,680 21,710 21,740 21,770 21,800 21,820 21,850 21,880 21,910 21,940 21,970 21,990 22,020 22,050 22,080 22,100 22,130 22,160 22,190 22,220 22,240 26 
27 23,210 23,240 23,270 23,300 23,330 23,360 23,390 23,420 23,450 23,480 23,510 23,540 23,570 23,600 23,630 23,660 23,690 23,720 23,750 23,780 23,810 27 
28 24,730 24,770 24,800 24,830 24,860 24,900 24,930 24,960 24,990 25,030 25,060 25,090 25,120 25,150 25,190 25,220 25,250 25,280 25,310 25,350 25,380 28 
29 26,260 26,290 26,330 26,360 26,400 26,430 26,470 26,500 26,530 26,570 26,600 26,640 26,670 26,710 26,740 26,780 26,810 26,840 26,880 26,910 26,950 29 
30 27,790 27,830 27,870 27,900 27,940 27,980 28,010 28,050 28,090 28,120 28,160 28,200 28,230 28,270 28,310 28,340 28,380 28,420 28,450 28,490 28,530 30 

31 29,330 29,370 29,410 29,450 29,480 29,520 29,560 29,600 29,640 29,680 29,720 29,760 29,800 29,840 29,870 29,910 29,950 . 29,990 30,030 30,070 30,100 31 
32 30,860 30,900 30,950 30,990 31,030 31,070 31,110 31,150 31,190 31,240 31,280 31,320 31,360 31,400 31,440 31,480 31,520 31,560 31,600 31,640 31,680 32 
33 32,090 32,140 32,180 32,220 32,270 32,310 32,350 32,400 32,440 32,480 32,530 32,570 32,610 32,660 32,700 32,740 32,780 32,830 32,870 32,910 32,950 33 
34 33,330 33,370 33,420 33,460 33,510 33,550 33,600 33,640 33,690 33,730 33,780 33,820 33,870 33,910 33,960 34,000 34,050 34,090 34,130 34,180 34,220 34 
35 34,560 34,600 34,650 34,700 34,750 34,790 34,840 34,890 34,930 34,980 35,030 35,070 35,120 35,170 35,210 35,260 35,310 35,350 35,400 35,450 35,490 35 

36 35,860 35,910 35,960 36,010 36,060 36,110 36,160 36,210 36,260 36,300 36,350 36,400 36,450 36,500 36,550 36,600 36,640 36,690 36,740 36,790 36,840 36 
37 37,170 37,220 37,270 37,320 37,370 37,420 37,470 37,530 37,580 37,630 37,680 37,730 37,780 37,830 37,880 37,930 37,980 38,030 38,080 38,130 38,180 37 
38 38,470 38,520 38,580 38,630 38,680 38,740 38,790 38,840 38,900 38,950 39,000 39,060 39,110 39,160 39,210 39,270 39,320 39,370 39,430 39,480 39,530 38 
39 40,220 40,270 40,330 40,390 40,440 40,500 40,550 40,610 40,670 40,720 40,780 40,830 40,890 40,940 41,000 41,050 41,110 41,170 41,220 41,280 41,330 39 
40 41,960 42,020 42,080 42,140 42,200 42,260 42,320 42,380 42,430 42,490 42,550 42,610 42,670 42,730 42,780 42,840 42,900 42,960 43,020 43,070 43,130 40 

41 43,710 43,770 43,830 43,890 43,960 44,020 44,080 44,140 44,200 44,260 44,320 44,390 44,450 44,510 44,570 44,630 44,690 44,750 44,810 44,870 44,930 41 
42 46,780 46,840 46,910 46,980 47,050 47,110 47,180 47,250 47,310 47,380 47,450 47,510 47,580 47,640 47,710 47,780 47,840 47,910 47,970 48,040 48,100 42 
43 49,850 49,920 49,990 50,060 50,130 50,210 50,280 50,350 50,420 50,490 50,570 50,640 50,710 50,780 50,850 50,920 50,990 51,060 51,140 51,210 51,280 43 
44 52,910 52,990 53,070 53,150 53,220 53,300 53,380 53,460 53,530 53,610 53,690 53,760 53,840 53,920 53,990 54,070 54,150 54,220 54,300 54,370 54,450 44 
45 55,690 55,770 55,850 55,940 56,020 56,100 56,180 56,270 56,350 56,430 56,510 56,590 56,680 56,760 56,840 56,920 57,000 57,080 57,160 57,240 57,330 45 

46 58,460 58,550 58,640 58,730 58,810 58,900 58,990 59,080 59,160 59,250 59,340 59,430 59,510 59,600 59,690 59,770 59,860 59,940 60,030 60,120 60,200 46 
47 61,240 61,330 61,420 61,520 61,610 61,700 61,800 61,890 61,980 62,070 62,160 62,260 62,350 62,440 62,530 62,620 62,710 62,810 62,900 62,990 63,080 47 
48 63,320 63,420 63,520 63,620 63,710 63,810 63,910 64,010 64,100 64,200 64,300 64,390 64,490 64,580 64,680 64,780 64,870 64,970 65,060 65,160 65,250 48 
49 65,410 65,510 65,610 65,720 65,820 65,920 66,020 66,120 66,220 66,330 66,430 66,530 66,630 66,730 66,830 66,930 67,030 67,130 67,230 67,330 67,430 49 
50 67,500 67,600 67,710 67,820 67,920 68,030 68,140 68,240 68,350 68,450 68,560 68,660 68,770 68,870 68,980 69,080 69,190 69,290 69,400 69,500 69,610 50 

51 69,680 69,800 69,910 70,020 70,130 70,240 70,350 70,460 70,580 70,690 70,800 70,910 71,020 71,130 71,240 71,350 71,460 71,570 71,680 71,780 71,890 51 
52 71,870 71,990 72,110 72,220 72,340 72,460 72,570 72,690 72,800 72,920 73,030 73,150 73,270 73,380 73,500 73,610 73,720 73,840 73,950 74,070 74,180 52 
53 74,060 74,180 74,300 74,430 74,550 74,670 74,790 74,910 75,030 75,150 75,270 75,390 75,510 75,630 75,750 75,870 75,990 76,110 76,230 76,350 76,470 53 
54 76,210 76,340 76,470 76,590 76,720 76,850 76,970 77,100 77,230 77,350 77,480 77,600 77,730 77,850 77,980 78,100 78,230 78,350 78,480 78,600 78,730 54 
55 78,360 78,500 78,630 78,760 78,900 79,030 79,160 79,290 79,420 79,550 79,680 79,820 79,950 80,080 80,210 80,340 80,470 80,600 80,720 80,850 80,980 55 

HEADWATER 894 to 896 See special instruction for preventing gate overflow on page 3. MAY 2008 



TIMS FORD DAM 29

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

mi HEADWATER ELEVATION ____T5
T 1 894.0 1 894.1 894.2 894.3 894.4 894.5 894.6 894.7 894.8 894.9 1 895.0 895.1 895.2 [ 895.3 1 895.4 [ 895.5 895.6 895.7 895.8 [ 895.9 896.0

56 80, 520 80,660 80, 790 80, 930 81,070 81,210 81, 340 81,480 81,620 81,750 81, 890 82, 030 82,160 82, 300 82,430 82, 570 82, 700 82,840 82,970 83,110 83, 240 56
57 82,760 82, 910 83, 050 83,190 83,340 83,480 83, 620 83, 770 83,910 84,050 84,200 84,340 84, 480 84,620 84, 760 84, 900 85,040 85,180 85,330 85,470 85,610 57
58 85, 000 85,150 85, 310 85,460 85,610 85,760 85,900 86, 050 86,200 86,350 86,500 86,650 86,800 86,940 87, 090 87,240 87,390 87,530 87,680 87, 820 87,970 58
59 87, 250 87,400 87, 560 87,720 87, 870 88, 030 88,190 88,340 88, 500 88, 650 88,800 88,960 89,110 89, 270 89,420 89,570 89,730 89, 880 90,030 90,180 90,330 59
60 89,200 89, 370 89, 530 89,690 89, 850 90, 020 90,180 90,340 90, 500 90, 660 90,820 90,980 91,140 91, 300 91, 460 91,620 91,780 91,940 92,090 92, 250 92,410 60

61 91,160 91,330 91,500 91,670 91,840 92, 000 92,170 92,340 92,510 92,670 92,840 93,000 93,170 93, 340 93,500 93,670 93, 830 93,990 94,160 94, 320 94,490 61
62 93,120 93,290 93, 470 93,640 93,820 93, 990 94,160 94, 340 94, 510 94, 680 94,860 95, 030 95, 200 95, 370 95 540 95,710 95, 880 96, 050 96,220 96, 390 96, 560 62
63 96,940 97,180 97,430 97,680 97,930 98,170 98,420 98,670 98,910 99,160 99,410 99,650 99,900 100,100 100,400 100,600 100,900 101,100 101,400 101,600 101,900 63
64 100,800 101,100 101,400 101,700 102,000 102,400 102,700 103,000 103,300 103,600 104,000 104,300 104,600 104,900 105,200 105,600 105,900 106,200 106,500 106,900 107,200 64
65 104,600 105,000 105,400 105,800 106,100 106,500 106,900 107,300 107,700 108,100 108,500 108,900 109,300 109,700 110,100 110,500 110,900 111,300 111,700 112,100 112,500 65

MAY 2008 HEADWATER 894 to 896

TIMS FORD DAM 29 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

w HEADWATER ELEVATION w 

~~~ ~~~ 
~~~ 894.0 894.1 894.2 894.3 894.4 894.5 894.6 894.7 894.8 894.9 895.0 895.1 895.2 895.3 895.4 895.5 895.6 895.7 895.8 895.9 896.0 ~~~ 

56 80,520 80,660 80,790 80,930 81,070 81,210 81,340 81,480 81,620 81,750 81,890 82,030 82,160 82,300 82,430 82,570 82,700 82,840 82,970 83,110 83,240 56 
57 82,760 82,910 83,050 83,190 83,340 83,480 83,620 83,770 83,910 84,050 84,200 84,340 84,480 84,620 84,760 84,900 85,040 85,180 85,330 85,470 85,610 57 
58 85,000 85,150 85,310 85,460 85,610 85,760 85,900 86,050 86,200 86,350 86,500 86,650 86,800 86,940 87,090 87,240 87,390 87,530 87,680 87,820 87,970 58 
59 87,250 87,400 87,560 87,720 87,870 88,030 88,190 88,340 88,500 88,650 88,800 88,960 89,110 89,270 89,420 89,570 89,730 89,880 90,030 90,180 90,330 59 
60 89,200 89,370 89,530 89,690 89,850 90,020 90,180 90,340 90,500 90,660 90,820 90,980 91,140 91,300 91,460 91,620 91,780 91,940 92,090 92,250 92,410 60 

61 91,160 91,330 91,500 91,670 91,840 92,000 92,170 92,340 92,510 92,670 92,840 93,000 93,170 93,340 93,500 93,670 93,830 93,990 94,160 94,320 94,490 61 
62 93,120 93,290 93,470 93,640 93,820 93,990 94,160 94,340 94,510 94,680 94,860 95,030 95,200 95,370 95,540 95,710 95,880 96,050 96,220 96,390 96,560 62 
63 96,940 97,180 97,430 97,680 97,930 98,170 98,420 98,670 98,910 99,160 99,410 99,650 99,900 100,100 100,400 100,600 100,900 101,100 101,400 101,600 101,900 63 
64 100,800 101,100 101,400 101,700 102,000 102,400 102,700 103,000 103,300 103,600 104,000 104,300 104,600 104,900 105,200 105,600 105,900 106,200 106,500 106,900 107,200 64 
65 104,600 105,000 105,400 105,800 106,100 106,500 106,900 107,300 107,700 108,100 108,500 108,900 109,300 109,700 110,100 110,500 110,900 111,300 111,700 112,100 112,500 65 

MAY 2008 HEADWATER 894 to 896 



30 TIMS FORD DAM

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

. 8HEADWATER ELEVATION d8--1" 896.0 896.1 896.2 896.3 896.4 896.5 896.6 896.7 896.8 896.9 897.0 897.1 "897.2 897.3 897.4 897.5 897.6 897.7 897.8 897.9 898.0 V

11 11

12 12
13 13
14 14
15 15

16 16
17 8, 790 8, 800 8, 810 8, 820 8,830 8, 840 8, 850 8, 860 17
18 10, 280 10, 290 10, 310 10, 320 10,330 10,340 10, 350 10, 370 18
19 11,770 11,780 11,800 11,810 11,830 11,840 11,860 11,870 19
20 13,260 13,280 13,290 13,310 13,320 13,340 13, 360 13,370 13,390 13,400 13,420 13,440 13,450 13,470 13,480 13,500 13,510 13,530 20

21 14,740 14,760 14,780 14,800 14,810 14,830 14,850 14,870 14,890 14,900 14,920 14,940 14,960 14,970 14,990 15,010 15,030 15,040 21
22 16, 230 16, 250 16, 270 16, 290 16, 300 16, 320 16, 340 16, 360 16, 380 16, 400 16, 420 16, 440 16, 460 16,480 16,500 16, 520 16, 540 16, 560 22
23 17, 710 17, 730 17,750 17,770 17, 800 17, 820 17,840 17,860 17, 880 17,900 17,920 17, 950 17,970 17,990 18,010 18, 030 18,050 18,070 18,090 18,120 18, 140 23
24 19,220 19,240 19,270 19,290 19,310 19,340 19,360 19,390 19,410 19,430 19,460 19,480 19,500 19,530 19,550 19,570 19,600 19,620 19,640 19,660 19,690 24
25 20,730 20,760 20,780 20, 810 20,830 20,860 20, 890 20, 910 20,940 20,960 20, 990 21,010 21,040 21,060 21,090 21,110 21, 140 21,160 21,190 21,210 21,240 25

26 22, 240 22, 270 22, 300 22, 330 22, 350 22, 380 22,410 22,440 22,460 22, 490 22,520 22, 550 22, 570 22, 600 22, 630 22,650 22,680 22, 710 22, 740 22,760 22, 790 26
27 23, 810 23, 840 23, 870 23, 900 23, 930 23, 960 23, 990 24, 020 24, 050 24, 080 24,110 24,140 24, 170 24, 190 24, 220 24, 250 24,280 24, 310 24,340 24, 370 24, 400 27
28 25, 380 25, 410 25, 440 25, 470 25, 510 25, 540 25, 570 25, 600 25, 630 25, 660 25,690 25, 730 25,760 25, 790 25, 820 25, 850 25, 880 25, 910 25, 950 25, 980 26, 010 28
29 26, 950 26, 980 27, 010 27, 050 27, 080 27,110 27,150 27, 180 27, 220 27, 250 27, 280 27, 320 27,350 27, 380 27, 420 27,450 27,480 27, 520 27, 550 27, 580 27, 620 29
30 28, 530 28, 560 28, 600 28, 630 28, 670 28, 710 28, 740 28,780 28, 810 28, 850 28, 880 28, 920 28, 960 28, 990 29, 030 29, 060 29,100 29, 130 29, 170 29, 200 29, 240 30

31 30,100 30, 140 30, 180 30, 220 30, 260 30, 300 30, 330 30, 370 30, 410 30, 450 30, 490 30, 520 30, 560 30, 600 30,646 30, 680 30,710 30, 750 30, 790 30, 830 30, 860 31
32 31 680 31,730 31,770 31,810 31,850 31 890 31,930 31,970 32 010 32,050 32, 090 32, 130 32, 170 32, 210 32, 250 32, 290 32, 330 32, 370 32,410 32, 450 32, 490 32
33 32, 950 33, 000 33, 040 33, 080 33, 120 33, 170 33, 210 33, 250 33, 290 33,,330 33 380 33, 420 33, 460 33, 500 33, 540 33, 580 33, 630 33, 670 33, 710 33, 750 33, 790 33
34 34,220 34, 270 34, 310 34,360 34,400 34,440 34, 490 34,530 34,580 34,620 34, 660 34,710 34,750 34,790 34,840 34,880 34, 920 34,970 35, 010 35, 050 35, 100 34
35 35, 490 35, 540 35, 580 35,630 35, 680 35, 720 35, 770 35, 810 35, 860 35, 910 35, 950 36,000 36,040 36, 090 36, 130 36,180 36, 220 36, 270 36, 310 36, 360 36, 400 35

36 36, 840 36, 890 36, 930 36, 980 37,030 37, 080 37, 130 37, 170 37, 220 37, 270 37, 320 37, 360 37, 410 37,460 37, 510 37, 550 37,600 37,650 37, 700 37,740 37, 790 36
37 38, 180 38, 230 38, 280 38, 330 38, 380 38, 430 38, 480 38, 530 38, 580 38, 630 38,680 38, 730 38, 780 38, 830 38, 880 38, 930 38,980 39, 030 39, 080 39,130 39,180 37
38 39,530 39, 580 39, 630 39, 690 39, 740 39, 790 39, 840 39, 890 39, 950 40, 000 40,050 40, 100 40,150 40,200 40, 250 40, 310 40, 360 40, 410 40,460 40, 510 40, 560 38
39 41,330 41,390 41,440 41,490 41,550 41,600 41,660 41,710 41,770 41,820 41,880 41,930 41,980 42,040 42,090 42,150 42,200 42,250 42,310 42,360 42,420 39
40 43,130 43,190 43,250 43,300 43,360 43,420 43,480 43,530 43,590 43,650 43,700 43, 760 43,820 43,870 43, 930 43,990 44,040 44,100 44,160 44,210 44,270 40

41 44,930 44,990 45,050 45,110 45,170 45,230 45,290 45,350 45,410 45,470 45,530 45,590 45,650 45,710 45, 770 45,830 45,890 45,950 46,010 46,060 46,120 41
42 48,100 48,170 48,230 48, 300 48,370 48,430 48, 500 48,560 48,620 48, 690 48,750 48,820 48,880 48,950 49, 010 49,080 49,140 49,200 49,270 49,330 49,400 42
43 51 280 51 350 51,420 51,490 51,560 51,630 51, 700 51,770 51,840 51, 910 51,980 52,050 52,120 52,190 52, 250 52,320 52,390 52,460 52,530 52,600 52,670 43
44 54,450 54, 520 54,600 54,670 54,750 54,830 54, 900 54,980 55,050 55,130 55,200 55, 270 55, 350 55,420 55, 500 55,570 55,650 55,720 55,790 55, 870 55,940 44
45 57,330 57,410 57,490 57,570 57,650 57,730 57, 810 57,890 57,970 58,050 58,130 58, 210 58, 290 58,360 58,440 58,520 58,600 58,680 58,760 58,840 58,920 45

46 60, 200 60,290 60,370 60,460 60,540 60, 630 60,710 60,800 60,880 60,970 61,050 61,140 61,220 61,310 61,390 61,470 61,560 61,640 61,730 61,810 61,890 46
47 63, 080 63,170 63, 260 63,350 63,440 63, 530 63,620 63,710 63,800 63,890 63, 980' 64,070 64,160 64, 250 64,340 64,430 64, 510 64,600 64,690 64,780 64,870 47
48 65, 250 65, 350 65, 440 65,540 65,630 65, 730 65, 820 65, 920 66, 010 66,110 66, 200 66, 290 66, 390 66, 480 66, 570 66, 670 66, 760 66, 850 66, 940 67, 040 67, 130 48
49 67, 430 67, 530 67, 630 67, 730 67, 830 67, 930 68, 020 68,120 68, 220 68, 320 68,420 68, 520 68,610 68,710 68, 810 68, 910 69,000 69, 100 69, 200 69, 290 69, 390 49
50 69, 610 69, 710 69, 810 69, 920 70, 020 70, 120 70, 230 70, 330 70, 430 70, 530 70,640 70, 740 70,840 70, 940 71, 050 71,150 71,250 71, 350 71,450 71,550 71,650 50

51 71,890 72,000 72,110 72, 220 72,330 72,430 72,540 72,650 72, 760 72, 870 72, 970 73, 080 73, 190 73, 290 73,400 73, 510 73, 610 73, 720 73, 830 73,930 74, 040 51
52 74, 180 74, 290 74, 410 74, 520 74,630 74, 750 74, 860 74, 970 75, 080 75, 200 75, 310 75, 420 75, 530 75, 640 75, 760 75, 870 75, 980 76, 090 76, 200 76, 310 76, 420 52
53 76, 470 76, 590 76, 700 76, 820 76, 940 77, 060 77, 180 77,290 77, 410 77, 530 77,640 77, 760 77, 880 77, 990 78,110 78,230 78, 340 78, 460 78, 570 78, 690 78, 800 53
54 78, 730 78, 850 78, 970 79, 100 79, 220 79, 340 79,460 79, 590 79, 710 79, 830 79, 950 80, 070 80, 200 80, 320 80,440 80, 560 80, 680 80, 800 80, 920 81,040 81,160 54
55 80, 980 81,110 81, 240 81,370 81,500 81,620 81,750 81, 880 82, 010 82, 130 82, 260 82, 390 82, 510 82, 640 82, 770 82,890 83, 020 83, 140 83, 270 83, 390 83, 520 55

56 83,240 83, 370 83,510 83,640 83,770 83,910 84,00 84170 84,310 84,440 84,570 84,700 84, 830 84, 960 85,100 85,230 85, 360 85, 490 85, 620 85, 750 85, 880 56
57 85,610 85, 750 85 880 86,020 86,160 86 300 86,440 86: 580 86, 720 86,860 86 990 87, 130 87,270 87,400 87,540 87,680 87,810 87, 950 88,090 88,220 88, 360 57
58 87, 970 88,120 88, 260 88, 410 88, 550 88, 700 88,840 88, 980 89,130 89, 270 89,420 89, 560 89,700 89, 850 89, 990 90,130 90,270 90, 410 90, 560 90, 700 90, 840 58
59 90, 330 90,490 90, 640 90, 790 90, 940 91, 090 91,240 91,390 91,540 91, 690 91,840 91,990 92, 140 92, 290 92,430 92, 580 92,730 92, 880 93, 030 93,170 93, 320 59
60 92,410 92,570 92, 720 92, 880 93, 040 93, 190 93, 350 93, 510 93, 660 93, 820 93, 970 94, 130 94,280 94,440 94, 590 94, 740 94, 900 95, 050 95, 200 95, 360 95, 510 60

61 94,490 94, 650 94,810 94,970 95,140 95, 300 95, 460 95,620 95, 780 95, 940 96,100 96, 270 96, 430 96, 590 96, 740 96, 900 97,060 97, 220 97, 380 97,540 97, 700 61
62 96, 560 96, 730 96, 900 97,070 97,230 97,400 97, 570 97, 740 97, 900 98, 070 98, 240 98, 400 98, 570 98, 730 98, 900 99, 060 99,230 99, 390 99, 560 99, 720 99, 890 62
63 101,900 102,100 102,400 102,600 102,900 103,100 103,400 103,600 103,800 104,100 104,300 104,600 104,800 105,100 105,300 105,600 105,800 106,100 106,200 106,300 106,400 63
64 107,200 107,500 107,800 108,200 108,500 108,800 109,100 109,500 109,800 110,100 110,400 110,800 111,100 111,400 111,700 112,100 112,400 112,700 112,900 112,900 112,900 64
651112,500 112,900 113,300 113,700 114,100 114,500 114,900 115,300 115,700 116,100 116,500 116,900 117,300 117,800 118,200 118,600 119,000 119,400 119,500 119,400 119,400 65

HEADWATER 896 to 898 See special instruction for preventing gate overflow on page 3. MAY 2008
HEADWATER 896 to 898 See special instruction for preventing gate overflow on page 3. MAY 2008

30 TIMS FORD DAM 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

.. HEADWATER ELEVATION .. 
~Iffi ~~ffi " ~ 896.0 896.1 896.2 896.3 896.4 896.5 896.6 896.7 896.8 896.9 897.0 897.1 897.2 897.3 897.4 897.5 897.6 897.7 897.8 897.9 898.0 "~~ 

11 11 
12 12 
13 13 
14 14 
15 15 

16 16 
17 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 17 
18 10,280 10,290 10,310 10,320 10,330 10,340 10,350 10,370 18 
19 11,770 11,780 11,800 11,810 11,830 11,840 11,860 11,870 19 
20 13,260 13,280 13,290 13,310 13,320 13,340 13,360 13,370 13,390 13,400 13,420 13,440 13,450 13,470 13,480 13,500 13,510 13,530 20 

21 14,740 14,760 14,780 14,800 14,810 14,830 14,850 14,870 14,890 14,900 14,920 14,940 14,960 14,970 14,990 15,010 15,030 15,040 21 
22 16,230 16,250 16,270 16,290 16,300 16,320 16,340 16,360 16,380 16,400 16,420 16,440 16,460 16,480 16,500 16,520 16,540 16,560 22 
23 17,710 17,730 17,750 17,770 17,800 17,820 17,840 17,860 17,880 17,900 17,920 17,950 17,970 17,990 18,010 18,030 18,050 18,070 18,090 18,120 18,140 23 
24 19,220 19,240 19,270 19,290 19,310 19,340 19,360 19,390 19,410 19,430 19,460 19,480 19,500 19,530 19,550 19,570 19,600 19,620 19,640 19,660 19,690 24 
25 20,730 20,760 20,780 20,810 20,830 20,860 20,890 20,910 20,940 20,960 20,990 21,010 21,040 21,060 21,090 21,110 21,140 21,160 21,190 21,210 21,240 25 

26 22,240 22,270 22,300 22,330 22,350 22,380 22,410 22,440 22,460 22,490 22,520 22,550 22,570 22,600 22,630 22,650 22,680 22,710 22,740 22,760 22,790 26 
27 23,810 23,840 23,870 23,900 23,930 23,960 23,990 24,020 24,050 24,080 24,110 24,140 24,170 24,190 24,220 24,250 24,280 24,310 24,340 24,370 24,400 27 
28 25,380 25,410 25,440 25,470 25,510 25,540 25,570 25,600 25,630 25,660 25,690 25,730 25,760 25,790 25,820 25,850 25,880 25,910 25,950 25,980 26,010 28 
29 26,950 26,980 27,010 27,050 27,080 27,110 27,150 27,180 27,220 27,250 27,280 27,320 27,350 27,380 27,420 27,450 27,480 27,520 27,550 27,580 27,620 29 
30 28,530 28,560 28,600 28,630 28,670 28,710 28,740 28,780 28,810 28,850 28,880 28,920 28,960 28,990 29,030 29,060 29,100 29,130 29,170 29,200 29,240 30 

31 30,100 30,140 30,180 30,220 30,260 30,300 30,330 30,370 30,410 30,450 30,490 30,520 30,560 30,600 30,640 30,680 30,710 30,750 30,790 30,830 30,860 31 
32 31,680 31,730 31,770 31,810 31,850 31,890 31,930 31,970 32,010 32,050 32,090 32,130 32,170 32,210 32,250 32,290 32,330 32,370 32,410 32,450 32,490 32 
33 32,950 33,000 33,040 33,080 33,120 33,170 33,210 33,250 33,290 33,330 33,380 33,420 33,460 33,500 33,540 33,580 33,630 33,670 33,710 33,750 33,790 33 
34 34,220 34,270 34,310 34,360 34,400 34,440 34,490 34,530 34,580 34,620 34,660 34,710 34,750 34,790 34,840 34,880 34,920 34,970 35,010 35,050 35,100 34 
35 35,490 35,540 35,580 35,630 35,680 35,720 35,770 35,810 35,860 35,910 35,950 36,000 36,040 36,090 36,130 36,180 36,220 36,270 36,310 36,360 36,400 35 

36 36,840 36,890 36,930 36,980 37,030 37,080 37,130 37,170 37,220 37,270 37,320 37,360 37,410 37,460 37,510 37,550 37,600 37,650 37,700 37,740 37,790 36 
37 38,180 38,230 38,280 38,330 38,380 38,430 38,480 38,530 38,580 38,630 38,680 38,730 38,780 38,830 38,880 38,930 38,980 39,030 39,080 39,130 39,180 37 
38 39,530 39,580 39,630 39,690 39,740 39,790 39,840 39,890 39,950 40,000 40,050 40,100 40,150 40,200 40,250 40,310 40,360 40,410 40,460 40,510 40,560 38 
39 41,330 41,390 41,440 41,490 41,550 41,600 41,660 41,710 41,770 41,820 41,880 41,930 41,980 42,040 42,090 42,150 42,200 42,250 42,310 42,360 42,420 39 
40 43,130 43,190 43,250 43,300 43,360 43,420 43,480 43,530 43,590 43,650 43,700 43,760 43,820 43,870 43,930 43,990 44,040 44,100 44,160 44,210 44,270 40 

41 44,930 44,990 45,050 45,110 45,170 45,230 45,290 45,350 45,410 45,470 45,530 45,590 45,650 45,710 45,770 45,830 45,890 45,950 46,010 46,060 46,120 41 
42 48,100 48,170 48,230 48,300 48,370 48,430 48,500 48,560 48,620 48,690 48,750 48,820 48,880 48,950 49,010 49,080 49,140 49,200 49,270 49,330 49,400 42 
43 51,280 51,350 51,420 51,490 51,560 51,630 51,700 51,770 51,840 51,910 51,980 52,050 52,120 52,190 52,250 52,320 52,390 52,460 52,530 52,600 52,670 43 
44 54,450 54,520 54,600 54,670 54,750 54,830 54,900 54,980 55,050 55,130 55,200 55,270 55,350 55,420 55,500 55,570 55,650 55,720 55,790 55,870 55,940 44 
45 57,330 57,410 57,490 57,570 57,650 57,730 57,810 57,890 57,970 58,050 58,130 58,210 58,290 58,360 58,440 58,520 58,600 58,680 58,760 58,840 58,920 45 

46 60,200 60,290 60,370 60,460 60,540 60,630 60,710 60,800 60,880 60,970 61,050 61,140 61,220 61,310 61,390 61,470 61,560 61,640 61,730 61,810 61,890 46 
47 63,080 63,170 63,260 63,350 63,440 63,530 63,620 63,710 63,800 63,890 63,980' 64,070 64,160 64,250 64,340 64,430 64,510 64,600 64,690 64,780 64,870 47 
48 65,250 65,350 65,440 65,540 65,630 65,730 65,820 65,920 66,010 66,110 66,200 66,290 66,390 66,480 66,570 66,670 66,760 66,850 66,940 67,040 67,130 48 
49 67,430 67,530 67,630 67,730 67,830 67,930 68,020 68,120 68,220 68,320 68,420 68,520 68,610 68,710 68,810 68,910 69,000 69,100 69,200 69,290 69,390 49 
50 69,610 69,710 69,810 69,920 70,020 70,120 70,230 70,330 70,430 70,530 70,640 70,740 70,840 70,940 71, 050 71,150 71,250 71,350 71,450 71,550 71,650 50 

51 71,890 72,000 72,110 72,220 72,330 72,430 72,540 72,650 72,760 72,870 72,970 73,080 73,190 73,290 73,400 73,510 73,610 73,720 73,830 73,930 74,040 51 
52 74,180 74,290 74,410 74,520 74,630 74,750 74,860 74,970 75,080 75,200 75,310 75,420 75,530 75,640 75,760 75,870 75,980 76,090 76,200 76,310 76,420 52 
53 76,470 76,590 76,700 76,820 76,940 77,060 77,180 77,290 77,410 77,530 77,640 77,760 77,880 77,990 78,110 78,230 78,340 78,460 78,570 78,690 78,800 53 
54 78,730 78,850 78,970 79,100 79,220 79,340 79,460 79,590 79,710 79,830 79,950 80,070 80,200 80,320 80,440 80,560 80,680 80,800 80,920 81,040 81,160 54 
55 80,980 81,110 81,240 81,370 81,500 81,620 81,750 81,880 82,010 82,130 82,260 82,390 82,510 82,640 82,770 82,890 83,020 83,140 83,270 83,390 83,520 55 

56 83,240 83,370 83,510 83,640 83,770 83,910 84,040 84,170 84,310 84,440 84,570 84,700 84,830 84,960 85,100 85,230 85,360 85,490 85,620 85,750 85,880 56 
57 85,610 85,750 85,880 86,020 86,160 86,300 86,440 86,580 86,720 86,860 86,990 87,130 87,270 87,400 87,540 87,680 87,810 87,950 88,090 88,220 88,360 57 
58 87,970 88,120 88,260 88,410 88,550 88,700 88,840 88,980 89,130 89,270 89,420 89,560 89,700 89,850 89,990 90, 130 90,270 90,410 90,560 90,700 90,840 58 
59 90,330 90,490 90,640 90,790 90,940 91,090 91,240 91,390 91,540 91,690 91,840 91,990 92,140 92,290 92,430 92,580 92,730 92,880 93,030 93,170 93,320 59 
60 92,410 92,570 92,720 92,880 93,040 93,190 93,350 93,510 93,660 93,820 93,970 94,130 94,280 94,440 94,590 94,740 94,900 95,050 95,200 95,360 95,510 60 

61 94,490 94,650 94,810 94,970 95,140 95,300 95,460 95,620 95,780 95,940 96,100 96,270 96,430 96,590 96,740 96,900 97,060 97,220 97,380 97,540 97,700 61 
62 96,560 96,730 96,900 97,070 97,230 97,400 97,570 97,740 97,900 98,070 98,240 98,400 98,570 98,730 98,900 99,060 99,230 99,390 99,560 99,720 99,890 62 
63 101,900 102,100 102,400 102,600 102,900 103,100 103,400 103,600 103,800 104,100 104,300 104,600 104,800 105,100 105,300 105,600 105,800 106,100 106,200 106,300 106,400 63 
64 107,200 107,500 107,800 108,200 108,500 108,800 109,100 109,500 109,800 110,100 110,400 110,800 111,100 111,400 111,700 112,100 112,400 112,700 112,900 112,900 112,900 64 
65 112,500 112,900 113,300 113,700 114,100 114,500 114,900 115,300 115,700 116,100 116,500 116,900 117,300 117,800 118,200 118,600 119,000 119,400 119,500 119,400 119,400 65 

HEADWATER 896 to 898 See special instruction for preventing gate overflow on page 3. MAY 2008 



TIMS FORD DAM 31

SPILLWAY DISCHARGE
IN CUBIC FEET PER SECOND

8980 8HEADWATER ELEVATION 8
898.0 8981 898.2 898.3 898.4 898.5 898.6 898.7 898.8 898.9 899.0 899.1 899.2 1 899.3 [ 899.4 899.5 899.6 899.7 899.8 899.9 900.0 V

11 11

12 12
13 13
14 14
15 15

16 16
17 17
18 18
19 19
20 20

21 21
22 22
23 18,140 18,160 18,180 18,200 18,220 18,240 18,260 18,280 23
24 19,690 19,710 19,730 19,760 19,780 19,800 19,830 19,850 24
25 21,240 21,260 21,290 21,310 21,340 21,360 21,390 21,410 25

26 22, 790 22, 820 22,840 22, 870 22, 900 22, 920 22, 950 22,980 23, 000 23, 030 23,060 23, 080 23,110 23,140 23,160 23,190 23,220 26
27 24,400 24,430 24,460 24,490 24,510 24, 540 24, 570 24,600 24, 630 24,660 24,690 24,720 24,740 24, 770 24,800 24,830 24,860 27
28 26,010 26, 040 26,070 26,100 26,130 26, 160 26,190 26,220 26,260 26,290 26,320 26,350 26,380 26,410 26,440 26,470 26,500 28
29 27, 620 27,650 27,680 27, 720 27,750 27,780 27, 820 27,850 27,880 27,910 27,950 27, 980 28,010 28,040 28, 080 28,110 28,140 28,170 28,210 28,240 28,270 29
30 29, 240 29,280 29,310 29, 350 29,380 29,420 29, 450 29,490 29,520 29,560 29,590 29, 630 29,660 29,700 29, 730 29,760 29, 800 29,830 29,870 29,900 29,940 30

31 30,860 30,900 30,940 30,980 31,010 31,050 31,090 31,120 31,160 31,200 31,240 31,270 31,310 31,350 31,380 31,420 31,460 31,490 31,530 31,570 31,600 31
32 32,490 32,530 32, 570 32,600 32,640 32,680 32, 720 32, 760 32,800 32,840 32,880 32,920 32,960 33,000 33,040 33,070 33,110 33,150 33,190 33,230 33,270 32
33 33 790 33,830 33,870 33,920 33,960 34 000 34 040 34, 080 34,120 34 160 34,200 34,240 34, 290 34,330 34,370 34 410 34,450 34,490 34,530 34,570 34,610 33
34 35,100 35,140 35,180 35,230 35,270 35, 310 35: 360 35,400 35,440 35, 480 35, 530 35,570 35, 610 35,660 35,700 35, 740 35,780 35, 820 35,870 35,910 35,950 34
35 36,400 36, 450 36, 490 36,540 36, 580 36, 630 36, 670 36, 720 36, 760 36, 810 36, 850 36, 900 36, 940 36,980 37, 030 37, 070 37,120 37,160 37,210 37,250 37,290 35

36 37, 790 37,840 37, 880 37, 930 37, 980 38, 020 38, 070 38,120 38, 160 38, 210 38, 260 38, 300 38, 350 38, 400 38, 440 38, 490 38, 530 38, 580 38, 630 38, 670 38, 720 36
37 39,180 39, 220 39, 270 39, 320 39, 370 39, 420 39,470 39,520 39, 570 39, 610 39, 660 39, 710 39, 760 39, 810 39, 850 39, 900 39, 950 40,000 40, 050 40, 090 40, 140 37
38 40,560 40,610 40,660 40, 710 40,760 40, 810 40, 870 40,920 40, 970 41,020 41,070 41,120 41,170 41,220 41,270 41,320 41,370 41,420 41,470 41,520 41,570 38
39 42,420 42,470 42, 520 42, 580 42,630 42,680 42, 740 42,790 42,840 42,890 42,950 43,000 43,050 43,110 43, 160 43, 210 43,260 43,320 43, 370 43,420 43,470 39
40 44,270 44,330 44,380 44,440 44,490 44, 550 44,610 44,660 44,720 44,770 44,830 44,880 44,940 44,990 45, 050 45,100 45,160 45,210 45, 270 45, 320 45,380 40

41 46,120 46,180 46, 240 46,300 46,360 46,420 46,470 46,530 46,590 46,650 46,710 46,770 46,820 46,880 46,940 47,000 47,050 47,110 47,170 47,230 47,280 41
42 49,400 49,460 49, 520 49, 590 49, 650 49, 710 49, 780 49,840 49, 900 49, 970 50, 030 50, 090 50,150 50, 220 50,280 50, 340 50,410 50, 470 50, 530 50, 590 50,650 42
43 52,670 52,740 52, 810 52,870 52,940 53, 010 53, 080 53,150 53,210 53,280 53,350 53, 420 53, 490 53,550 53,620 53, 690 53,760 53, 820 53,890 53,960 54,020 43
44 55, 940 56,010 56, 090 56,160 56,230 56, 310 56, 380 56,450 56, 530 56,600 56,670 56, 740 56,820 56,890 56, 960 57, 030 57,110 57,180 57,250 57, 320 57,390 44
45 58, 920 59,000 59, 070 59, 150 59, 230 59, 310 59, 390 59,460 59, 540 59, 620 59, 700 59, 770 59, 850 59, 930 60, 010 60, 080 60,160 60, 240 60, 310 60, 390 60,470 45

46 61,890 61,980 62, 060 62, 140 62, 230 62, 310 62, 390 62,470 62, 560 62, 640 62, 720 62, 800 62,890 62, 970 63, 050 63,130 63, 210 63, 290 63, 380 63,460 63,540 46
47 64,870 64,960 65, 040 65,130 65,220 65, 310 65,400 65,480 65, 570 65,660 65,750 65,830 65,920 66, 010 66,090 66,180 66,270 66,350 66,440 66,520 66,610 47
48 67,130 67,220 67, 310 67,410 67,500 67, 590 67,680 67,770 67,870 67,960 68,050 68,140 68,230 68, 320 68,410 68,500 68,590 68,680 68, 770 68,860 68,950 48
49 69, 390 69, 490 69, 580 69, 680 69, 780 69, 870 69, 970 70, 070 70,160 70, 260 70, 350 70,450 70, 540 70, 640 70, 730 70, 830 70, 920 71, 020 71,110 71,210 71,300 49
50 71,650 71, 750 71,850 71,960 72,060 72, 160 72,260 72,360 72,460 72,560 72,660 72,760 72, 850 72,950 73,050 73,150 73,250 73,350 73,450 73,550 73,640 50

51 74, 040 74,140 74, 250 74, 350 74,460 74, 560 74, 670 74, 770 74, 880 74, 980 75,090 75, 190 75,290 75, 400 75, 500 75, 600 75, 710 75, 810 75, 910 76,020 76, 120 51
52 76, 420 76, 530 76,640 76, 750 76, 860 76, 970 77, 080 77,190 77, 300 77,410 77,520 77, 620 77,730 77,840 77, 950 78, 060 78,170 78, 270 78, 380 78,490 78, 600 52
53 78, 800 78, 920 79, 030 79,150 79, 260 79, 380 79, 490 79, 600 79, 720 79, 830 79, 950 80, 060 80, 170 80, 280 80, 400 80, 510 80,620 80, 740 80, 850 80, 960 81,070 53
54 81,160 81,280 81,400 81,520 81,640 81, 760 81,880 82,000 82, 120 82, 230 82,350 82,470 82, 590 82, 710 82, 820 82,940 83, 060 83, 180 83, 290 83,410 83, 530 54
55 83, 520 83,640 83, 770 83, 890 84, 020 84,140 84, 270 84, 390 84, 510 84,640 84, 760 84, 880 85, 010 85,130 85, 250 85, 370 85,490 85, 620 85, 740 85, 860 85, 980 55

56 85, 880 86, 010 86,140 86, 270 86, 400 86, 520 86, 650 86, 780 86, 910 87, 040 87, 170 87, 290 87, 420 87, 550 87, 680 87, 800 87, 930 88, 060 88,180 88, 310 88,440 56
57 88, 360 88, 490 88,630 88, 760 88, 900 89, 030 89, 170 89, 300 89,440 89, 570 89, 700 89, 840 89, 970 90,100 90, 240 90, 370 90, 500 90, 630 90, 760 90, 900 91,030 57
58 90, 840 90, 980 91,120 91, 260 91,400 91,540 91,680 91,820 91,960 92,100 92, 240 92,380 92, 520 92,660 92, 790 92, 930 93, 070 93, 210 93, 350 93, 480 93, 620 58
59 93, 320 93, 470 93,610 93, 760 93, 910 94, 050 94, 200 94,340 94,490 94, 630 94, 780 94, 920 95, 070 95, 210 95, 350 95, 500 95,640 95, 780 95, 930 96, 070 96, 210 59
60 95, 510 95,660 95, 810 95, 960 96,120 96, 270 96, 420 96, 570 96, 720 96, 870 97, 020 97,170 97, 320 97, 470 97, 620 97, 770 97, 920 98, 070 98, 210 98,360 98, 510 60

61 97, 700 97, 850 98, 010 98,170 98, 330 98, 480 98,640 98, 800 98,950 99, 110 99,260 99, 420 99, 570 99, 730 99, 880 100,000 100, 200 100, 300 100, 500 100, 700 100, 800 61
62 99,890 100,000 100, 200 100,400 100,500 100,700 100,900 101,000 101,200 101,300 101,500 101, 700 101,800 102,000 102,100 102,300 102,500 102,600 102, 800 102,900 103, 100 62
63 106,400 106,500 106, 500 106,600 106,700 106, 800 106,900 107,000 107, 100 107,300 107,500 107,600 107,800 108,000 108,200 108,300 108,500 108,700 108,900 109, 100 109,200 63
64 112, 900 112,900 112, 900 112, 900 112,900 112, 900 112,900 112,900 113, 000 113,200 113,400 1113,600 113,800 114,000 114,200 114,400 114,600 114,800 115,000 115, 200 115,400 64
65 119,400 119,300 119,200 119,200 119,100 119,000 118,900 118,800 118,900 119,100 119,400 119,600 119,800 120,000 120,200 120,400 120,600 120,800 121,100 121,300 121,500 65
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TIMS FORD DAM 31 

SPILLWAY DISCHARGE 
IN CUBIC FEET PER SECOND 

"' HEADWATER ELEVATION "' ~~ffi ~~ffi 
"~" 898.0 898.1 898.2 898.3 898.4 898.5 898.6 898.7 898.8 898.9 899.0 899.1 899.2 899.3 899.4 899.5 899.6 899.7 899.8 899.9 900.0 "~" 

11 11 
12 12 
13 13 
14 14 
15 15 

16 16 
17 17 
18 18 
19 19 
20 20 

21 21 
22 22 
23 18,140 18,160 18,180 18,200 18,220 18,240 18,260 18,280 23 
24 19,690 19,710 19,730 19,760 19,780 19,800 19,830 19,850 24 
25 21,240 21,260 21,290 21,310 21,340 21,360 21,390 21,410 25 

26 22,790 22,820 22,840 22,870 22,900 22,920 22,950 22,980 23,000 23,030 23,060 23,080 23,110 23,140 23,160 23,190 23,220 26 
27 24,400 24,430 24,460 24,490 24,510 24,540 24,570 24,600 24,630 24,660 24,690 24,720 24,740 24,770 24,800 24,830 24,860 27 
28 26,010 26,040 26,070 26,100 26,130 26,160 26,190 26,220 26,260 26,290 26,320 26,350 26,380 26,410 26,440 26,470 26,500 28 
29 27,620 27,650 27,680 27,720 27,750 27,780 27,820 27,850 27,880 27,910 27,950 27,980 28,010 28,040 28,080 28,110 28,140 28,170 28,210 28,240 28,270 29 
30 29,240 29,280 29,310 29,350 29,380 29,420 29,450 29,490 29,520 29,560 29,590 29,630 29,660 29,700 29,730 29,760 29,800 29,830 29,870 29,900 29,940 30 

31 30,860 30,900 30,940 30,980 31,010 31,050 31,090 31,120 31,160 31,200 31,240 31,270 31,310 31,350 31,380 31,420 31,460 31,490 31,530 31,570 31,600 31 
32 32,490 32,530 32,570 32,600 32,640 32,680 32,720 32,760 32,800 32,840 32,880 32,920 32,960 33,000 33,040 33,070 33,110 33,150 33,190 33,230 33,270 32 
33 33,790 33,830 33,870 33,920 33,960 34,000 34,040 34,080 34,120 34,160 34,200 34,240 34,290 34,330 34,370 34,410 34,450 34,490 34,530 34,570 34,610 33 
34 35,100 35,140 35,180 35,230 35,270 35,310 35,360 35,400 35,440 35,480 35,530 35,570 35,610 35,660 35,700 35,740 35,780 35,820 35,870 35,910 35,950 34 
35 36,400 36,450 36,490 36,540 36,580 36,630 36,670 36,720 36,760 36,810 36,850 36,900 36,940 36,980 37,030 37,070 37,120 37,160 37,210 37,250 37,290 35 

36 37,790 37,840 37,880 37,930 37,980 38,020 38,070 38,120 38,160 38,210 38,260 38,300 38,350 38,400 38,440 38,490 38,530 38,580 38,630 38,670 38,720 36 
37 39,180 39,220 39,270 39,320 39,370 39,420 39,470 39,520 39,570 39,610 39,660 39,710 39,760 39,810 39,850 39,900 39,950 40,000 40,050 40,090 40,140 37 
38 40,560 40,610 40,660 40,710 40,760 40,810 40,870 40,920 40,970 41,020 41,070 41,120 41,170 41,220 41,270 41,320 41,370 41,420 41,470 41,520 41,570 38 
39 42,420 42,470 42,520 42,580 42,630 42,680 42,740 42,790 42,840 42,890 42,950 43,000 43,050 43,110 43,160 43,210 43,260 43,320 43,370 43,420 43,470 39 
40 44,270 44,330 44,380 44,440 44,490 44,550 44,610 44,660 44,720 44,770 44,830 44,880 44,940 44,990 45,050 45,100 45,160 45,210 45,270 45,320 45,380 40 

41 46,120 46,180 46,240 46,300 46,360 46,420 46,470 46,530 46,590 46,650 46,710 46,770 46,820 46,880 46,940 47,000 47,050 47,110 47,170 47,230 47,280 41 
42 49,400 49,460 49,520 49,590 49,650 49,710 49,780 49,840 49,900 49,970 50,030 50,090 50,150 50,220 50,280 50,340 50,410 50,470 50,530 50,590 50,650 42 
43 52,670 52,740 52,810 52,870 52,940 53,010 53,080 53,150 53,210 53,280 53,350 53,420 53,490 53,550 53,620 53,690 53,760 53,820 53,890 53,960 . 54,020 43 
44 55,940 56,010 56,090 56,160 56,230 56,310 56,380 56,450 56,530 56,600 56,670 56,740 56,820 56,890 56,960 57,030 57,110 57,180 57,250 57,320 57,390 44 
45 58,920 59,000 59,070 59,150 59,230 59,310 59,390 59,460 59,540 59,620 59,700 59,770 59,850 59,930 60,010 60,080 60,160 60,240 60,310 60,390 60,470 45 

46 61,890 61,980 62,060 62,140 62,230 62,310 62,390 62,470 62,560 62,640 62,720 62,800 62,890 62,970 63,050 63,130 63,210 63,290 63,380 63,460 63,540 46 
47 64,870 64,960 65,040 65,130 65,220 65,310 65,400 65,480 65,570 65,660 65,750 65,830 65,920 66,010 66,090 66,180 66,270 66,350 66,440 66,520 66,610 47 
48 67,130 67,220 67,310 67,410 67,500 67,590 67,680 67,770 67,870 67,960 68,050 68,140 68,230 68,320 68,410 68,500 68,590 68,680 68,770 68,860 68,950 48 
49 69,390 69,490 69,580 69,680 69,780 69,870 69,970 70,070 70,160 70,260 70,350 70,450 70,540 70,640 70,730 70,830 70,920 71,020 71,110 71,210 71,300 49 
50 71,650 71,750 71,850 71,960 72,060 72,160 72,260 72,360 72,460 72,560 72,660 72,760 72,850 72,950 73,050 73,150 73,250 73,350 73,450 73,550 73,640 50 

51 74,040 74,140 74,250 74,350 74,460 74,560 74,670 74,770 74,880 74,980 75,090 75,190 75,290 75,400 75,500 75,600 75,710 75,810 75,910 76,020 76,120 51 
52 76,420 76,530 76,640 76,750 76,860 76,970 77,080 77,190 77,300 77,410 77,520 77,620 77,730 77,840 77,950 78,060 78,170 78,270 78,380 78,490 78,600 52 
53 78,800 78,920 79; 030 79,150 79,260 79,380 79,490 79,600 79,720 79,830 79,950 80,060 80,170 80,280 80,400 80,510 80,620 80,740 80,850 80,960 81,070 53 
54 81,160 81,280 81,400 81,520 81,640 81,760 81,880 82,000 82,120 82,230 82,350 82,470 82,590 82,710 82,820 82,940 83,060 83,180 83,290 83,410 83,530 54 
55 83,520 83,640 83,770 83,890 84,020 84,140 84,270 84,390 84,510 84,640 84,760 84,880 85,010 85,130 85,250 85,370 85,490 85,620 85,740 85,860 85,980 55 

56 85,880 86,010 86,140 86,270 86,400 86,520 86,650 86,780 86,910 87,040 87,170 87,290 87,420 87,550 87,680 87,800 87,930 88,060 88,180 88,310 88,440 56 
57 88,360 88,490 88,630 88,760 88,900 89,030 89,170 89,300 89,440 89,570 89,700 89,840 89,970 90,100 90,240 90,370 90,500 90,630 90,760 90,900 91,030 57 
58 90,840 90,980 91,120 91,260 91,400 91,540 91,680 91,820 91,960 92,100 92,240 92,380 92,520 92,660 92,790 92,930 93,070 93,210 93,350 93,480 93,620 58 
59 93,320 93,470 93,610 93,760 93,910 94,050 94,200 94,340 94,490 94,630 94,780 94,920 95,070 95,210 95,350 95,500 95,640 95,780 95,930 96,070 96,210 59 
60 95,510 95,660 95,810 95,960 96,120 96,270 96,420 96,570 96,720 96,870 97,020 97,170 97,320 97,470 97,620 97,770 97,920 98,070 98,210 98,360 98,510 60 

61 97,700 97,850 98,010 98,170 98,330 98,480 98,640 98,800 98,950 99,110 99,260 99,420 99,570 99,730 99,880 100,000 100,200 100,300 100,500 100,700 100,800 61 
62 99,890 100,000 100,200 100,400 100,500 100,700 100,900 101,000 101,200 101,300 101,500 101,700 101,800 102,000 102,100 102,300 102,500 102,600 102,800 102,900 103,100 62 
63 106,400 106,500 106,500 106,600 106,700 106,800 106,900 107,000 107,100 107,300 107,500 107,600 107,800 108,000 108,200 108,300 108,500 108,700 108,900 109,100 109,200 63 
64 112,900 112,900 112,900 112,900 112,900 112,900 112,900 112,900 113,000 113,200 113,400 113,600 113,800 114,000 114,200 114,400 114,600 114,800 115,000 115,200 115,400 64 
65 119,400 119,300 119,200 119,200 119,100 119,000 118,900 118,800 118,900 119,100 119,400 119,600 119,800 120,000 120,200 120,400 120,600 120,800 121,100 121,300 121,500 65 
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INSTRUCTIONS FOR USE OF TABLE

1. Table Update

These tables are identical to the tables dated March 2004 and supersede the
tables dated January 1971. The revised discharges were generated using
the computer code SPILLQ and are only slightly different from those in the
1971 tables.

2. Purpose of Table

These tables provide a means of setting up or determining the discharge
through the 2 -foot-by-2 -foot sluice gate located in the powerhouse. They
give the discharge in cubic feet per second through the sluice for various
headwater elevations and gate opening positions.

The energy equation with empirical hydraulic friction and head loss
coefficients was used to compute the tabulated discharges through the 36-
inch sluice pipe and 2-foot-by-2-foot sluice gate. Discharge measurements
in the Elk River below the dam in September 1971 verified that the
calculated discharges are reasonable.

The 36-inch emergency gate valve in the intake tower should be left wide
open at all times.

3. Arrangement of Table

The discharge table gives discharges in cubic feet per second for each 2 feet
of headwater elevation between 850 feet and 900 feet at 25 percent, 50
percent, 75 percent, and 100 percent gate openings. Only the gate opening

positions shown in the table should be used. Headwater elevations are
shown at the top of each column. Gate opening positions are listed in the
left column.

Discharges are recorded to the nearest 5 cubic feet per second for
discharges less than 100 cubic feet per second and to the nearest 10 cubic
feet per second for discharges greater than 100 cubic feet per second.
Because the accuracy of the calculations does not warrant greater
refinement, there should be no inteEpolation between values given in these
tables.

4. Gate Opening Indicator

The gate opening indicator consists of a pointer and dial graduated for each
5 percent of gate opening. The pointer was set at zero gate opening
position with the sluice gate seated against the metal sill on the floor of the
sluice.

5. Use of Table

Discharges should be taken from the tables for the tabulated values nearest
to those observed. For example, if the headwater elevation is 866.7 feet
and the valve is set to 75 percent open, the discharge of 170 cubic feet per
second is found in the row headed 865.

When the actual headwater elevation is exactly halfway between tabular
values, the larger value should be used in determining the discharge.
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TIMS FORD DAM

SLUICE DISCHARGE
IN CUBIC FEET PER SECOND

Sluice HEADWATER ELEVATION
Opening
percent 850 852 854 856 858 860 862 864 866 868 870 872 874 876

25 55 55 55 55 55 60 60 60 60 60 60 60 60 60
50 100 100 110 110 110 110 110 110 110 110 110 120 120 120
75 140 150 150 150 150 150 150 160 160 160 160 160 160 160
100 210 210 210 220 220 220 220 220 230 230 230 230 230 230

Sluice HEADWATER ELEVATION
Opening
percent 878 880 882 884 886 888 890 892 894 896 898 900

25 65 65 65 65 65 65 65 65 65 65 70 70
50 120 120 120 120 120 120 120 130 130 130 130 130
75 170 170 170 170 170 170 170 180 180 180 180 180
100 240 240 240 240 240 240 250 250 250 250 250 250
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Basis for
Dam Spillway GatelOutlet Open Configuration

for Flood Analyses

Issue

TVA maintains that-all discharge outlets (spillway gates, sluice gates,, and
valves) for projects in the-reservoir system can be placed in the: fully open
position for the passage of water When and-as needed. The specific language
contained in the Final Safety Analysis Report (FSAR) for the operating plants
(WBN, SQN, and BFN) and for the BLN COLA is'- "All gates were determined to
,be operable without failures during-the flood." This evaluation provides the
rationale and justification for this position.

Background

The.TVA reservoir system: consists of 48,dams-located within the Tennessee
River Basin. There are a total of 424-spillway gates at the 28 dams with gates.
The spillway gates, consist :of a variety of types including: radial, verticallift,
fixed-roller lift, fixed-wheel lift, slide, drum,, hinge,. and Stoney. There are
also, several projects- which have sluice gates and valves for discharge of water
from the dam.

Basis for the All Gates/Outlets Open

1. Inspection of TVA dams is an integral partof TVA's dam safety program
to ensure their safe and reliable operation. Plant-operations staff is
tasked-to perform monthly walk-through inspections on high and
significant' hazard dams. Low hazard dams are:performed on a quarterly
basis. Most of-the larger dams are classified as high hazard, 10 dams are
classified significant hazard and-3 dams are classified low hazard.
Inspections are scheduled and tracked in-the TVA wide maintenance,
database (EMPAC) and a checklist is, utilized to. ensure a complete
inspection. The ,inspection includesall civil,, mechanical and electrical
features. Special inspections are also completed after significant
earthquake or severe flood events. A "'Dam Safety. Awareness Course" Is
provided to :inspectors and site personnel as part.of their'training.

These inspections provlde-•confidence that Obtervable issues which -could
impact the ability to fully open gates/.outlets ,when needed are
identified -and-,are prioritized for resolution commensurate with:the
potential impact of the deficiencies on dam safety.

2. The Dam' Safety Engineering staff performs comprehensive inspections of
TVA dams eyery 5 years which are consistent with the formal inspection
described in-the, Federal Guidelines-forDam Safety. Preparation for
these inspections includes reviewing preLvous inspetion.reports, status,
-of previous recommendations, "history of the project, and a ;review of
available instrumentation data and analysis results. An intermediate
walk through inspection is performed every 15 months forý high and

Issue 

Basls (Qr-
Dam .SpillwayGate/Outlet Open Configuration 

. for flood An~lyses 

TVA maintains that.alJ dischaqie o.!Jtlets (splUway gates, sluice gates,. and 
valves). for projects in the'reservoir system can be placed in the fully open 
position for the passage of water When and~as need.ed·, The specific language 
contained in tneFinal Safety Analysis Report (fSAR) for the operating plants 
(WBN, SQN, alid BFN) .and for the Blt~ COlA 1~ . "All gates were determined to 
be operable;without failures, during the flood." This 'evaluation provides the 
rationale and justificaUonfor this PQsition. 

Background 

The'. TVA reservoirsystemccmsists .of 48 ,dams:located within the Tennessee 
River Basin. There ar~a total of424.spiHway gates .attheZ8 darns wjth g~tes. 
The"spillway'gatescansist:of a variety ,of lypesJncluding:radial, verticaH1ft, 
fixed-roller lift, flxed~wheel' Hft,sUde, drum, hirJg~, and.,Stoney. There:are 
also ,several. projects·which have sluiceg~tes,'andvalves'for disCharge of water 
ftom th.e dam. 

,B.a.sts. (orth~ AIJ GatesIQutlets:Op.,,, 

1. Inspection of TVA dams is an integr~lpart,ofTVA~s darn safety program 
to ensure their safe and reliatHe operation. Planloperations ·staff is 
tasked to perform monthly walk.througtiliispeetions on high and 
significant hazard dams. Low.hazard dams are,p~rformed on a quarterly 
basis. Most of the larger dams are classified as high hazard, 10 dams are 
Classified significant hazard and>3 dams areclassifiedlbw hazard. 
Inspections' are scheduled and tracked in-the TVA wide maintenance. 
database (EMPAqanoa checklis.t i,5. utilized to. ensure a complete 
in'spect1on. The'inspe(tion includes,all civil,. mechanical and electrical 
features. Special inspections. are 'al,sOcompteted after signiftcant 
earthquake or severe, flood events. A "Dam'SafetyAwareness Course" 1s 
provid¢d to :inspectors· and :sit~per:5()nnel as: part of their :tra iliing. 

These hi~pectibns. provjde:.confidence that Observable issueswhfch ·could 
impact the 'ability to, ful.lY,Qpen gates/outletswhennee~ed ~re 
identified -and"are prioritized for resolution commensuratewithihe 
potential impact of the d~ficiencjes on pam safety. 

i.The Danr'Safety EngineerIng; slaft performs comprehensive inspecti ons··of 
TVA.dams eyery 5 yearsw.!lich are: consistent withthe fO,rJiJal inspectior\ 
described in the, Federal GuideUnes;JorDamSafety. p'reparation for 
these inspections includ~s rev.iewtngpr~Xiousinspectiol}· reports, status· 
,of previous recommendations, ;history of the project, and a;reviewof 
available instrumentation data and .amiJysis resurts. An intermediate 
walk through inspection is performed every 15 months for high and 



significant hazard dams. For the ,tow hazard dams the intermediate
inspection is performed every 2 1/2 years. Special unscheduled

inspectionsare' also performed when needed to resolve problems, or
deficienciesidentified at TVA dams. Rope. access for close-up inspection
of spillway, gates and:decks, downstream faces of the dams and.,sloped
sections of penstocks and 'tunnels.are a part of TVA'S' inspection.
Remoteoperated vehicle (ROV) inspections of toe.drains', upstream face
of dams, sluice gatesand exterior lock walls are also employed.

All inspectionsare documented in a report, issued andarchived in.TVA
Electronic Data Management System (EDMS) and Business Support Library
(BSL). The Dam Safety Eqgineering staff serve as emergency technical
contacts. available!on a 24 hour basis, for •emergency situations that, could
affect the integrity of a ýdam. Follow-up maintenance associated with
,the issues identified from these inspections is prioritized commensurate
with the potential impact ofthe deficiencies -on dam-safety.

These :thorough engineering inspections and subsequent ýmaintenance
providexconfidence that. existing and-potentially eminent issues
associated with gate/outlet functionality are identified and are
prioritized for resolution.

3. Emergency Action, Plans (EAP), are prepared by TVA-- River Operations for
each project to minimize life, and property loss by defining
responsibilities and. providing emergency inotification guidelines for TVA
personnel to'follow upon indication ob f possible, impending, or actual
failure of a TVA dam. The EAP is designed toprovide TVA~personnel
with the information'needed.for a qulck, and effective response to a TVA
dam safety emergency.

In a dam safety emergency the River Operations Emergency Operations
Center (REOC) and the. KnoxvilleI Emergency Operations Center (KEOC)
would be activated 'to coordinate overall emergency operations. Once
the emergency operations centers are activated,c.ltearty defined
organizational responsibilities and ýresources from across the TVA agency
are available to deal with the emergency. The EAP clearly defines
indicators Of potential or -actual emergency conditions that warrant
special, attention and immediate evaluation. Among these indicators areý
mechanical or electrical, matfunctions which include: cranes,. spillway
gates, sluice gates,. valves, spillway and sluice gate operating machinery
and Igenerators .(primary-or emergency)., Duringq such emergencies on-
site TVA staffis authorized to contact any and all ;sources deemed
necessary to procure emergency equipment, materials and labor to
prevent or lessen, the magnitudeof theimpendingemergency.

TVA's staff is maintained in a readiness condition byV.being
knowledgeable of EAP and procedure: requirements through a
comprehensive training,andexer•cise program. The DamSafety Exercise
Program consists~of fourtypes~of activities: Orientation Seminar, Drills,
Tabletop Exercises, and Functional Exercises. Orientation seminars,

significant hazard dams. For' the ,low hazard dams the intermediate 
inspection is p,erformed every 2 1/2 years. SpeciaL,unscheduled 
inspectionsare'also' performed when neeaed to resolve :problems or 
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with the informatton'needed,for a'qokk',and effective response to.a TVA 
dam safety emergency .. 

In a dam safety emergency the Riv.er Operations ,Emergency Operations 
Center (REOC) and the,Knoxvtlle'EmergencyOperatl0ns Center (KEOC) 
would be activated locoordiriate,overall ,emergenczy operations. Once 
the emergency 'operations centers are adlvated",clearly.de.fined 
organizational reswnsil>ilitiesand,;re'sources from ac;ross the TV A agency 
are available to deal.with the 'emergency_ The EAP dearly defines 
indicators cif poten,tiat' or actual enler,gency~ondjtions that warrant 
special.;attention and immediateevaluatipn. Among these·indicators are, 
mechanical or eleGtrital malfunctlons'which include: cranes", spillway 
gates~ sluice gates, valves, spillway.andsluice gate op¢raUng machinery 
arid.generators ,(prtmary;,or emergency.) •. During, such emergencies on
site TVA s~affisaiJthorizedtq contact any. andall;soutc~sdeemed 
necessary to, procure emergency'equipment,;materials and labor to 
prevent or lMsen, the, l1l~gnitudeof the\impendjrig,emetgericy. 

TVA'ss,taff is 'maili!ain¢din a ,readiness condition'by:beiI18 
knowledgeable ofEAP:and . procedure: requirements, through a 
compr~hensive tratning,andexet¢ise program. The Dam.5afetyExercise. 
Program consists,of fourtype~s:of aGtlvities:OrientaUon ~ Seminar, Drills~ 
Tabletop Exerdses. and Functional E~ercises.. 0rientatton'seminars, 



drills, and tabletop exercises are. used to train both TVA staff 'and outside
organizations that Would be involved with aTVA dam safety emergency.
Seminars, drills,. and tabletop exercises are developed and held as
needed, and generally target specific groups or organizations with
specific training. needs. Typically, one or twofunctional exercises are
held each year. Each functional exercise focuses on one dam in the. TVA
system and uses a scenario designed specifically for that project. An
exercise critique is held after each exercise to: provide, participants with
the opportunity to comment on the, exercise and to identify
improvements/changes needed in the EAP, the notification. procedures,
and the exercise process.

4. In the event that flooding conditions arise that have the potential to
impact any-of the:three TVA operating nuclear plants, operations,.
maintenance and engineering, Nuclear Power Group condition response
teams would .be assembled atthe nuclear plants,.andcorporate offices to
assist in the identification ýand direction of resources required to address
and resolve issues such as-non-functional gates/outlets and crane
malfunctions as well as to develop contingency plans to mitigate
impacts. In,addition to the normal contingency.,of TVA maintenance and
operational personnel located at~dam sites, TVA has substantial
additional internal resources, including the Power Services Shops, the
:Heavy Equipment Division and River Operations Engineering. Support
Services as well asexternal vendors, which would beappliedRas needed
to resolve any issues that~could impact gate/outlet function.

These TVA internal resources and externalvendors have therequisite
experience, expertise and equipment toaccompkish any needed
maintenance, repairs or workarounds to provide a. high level' of
confidence that issues that may prevent gates'from opening will be
resolved.

Conclusion

The TA plant personnel periodic inspections, the intermediate and 5-year dam
safety engineering .inspections and the significant capability of the emergency
response teams to direct and manage resourcesýto address issues potentially
impacting gate/outlet functionality provide a: high level:of confidence thatthe
all gates/outlets open configuration used in the flood ýanalysis t.ist reasoniable and
valid.

Prepared: Al Date:

Concurrence: Date:

Approved: Date: &,. 9,/0 9.
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HYDRAULIC DESIGN CRITERIA

SHEETS 111-1 to 111-2/1

OVERFLOW SPILLWAY CREST

1. Previous Crest Shapes. Some early crest shapes were based on
a simple parabola designed to fit the trajectory of the falling nappe.
Bazin's experiments of the 19th century were the basis of many early
designs. The Bureau of Reclamation conducted extensive experiments on
the shape of the nappe over a sharp-crested weir (reference 2). Numer-
ous crests have been designed using the coordinates of the lower surface
of the. nappe for the shape of the crest, without resort to an equation.
The Huntington District has used an equation involving the 1.82 power of
X and the Nashville District has used the 1.88 power of X .

2. Standard Shape, Downstream Quadrant. A comparison of the
Bureau of Reclamation data with those of other experimenters was made by
the Office, Chief of Engineers. On the basis of this study, Circular
Letter No. 3281 was issued on 2 September 1944, suggesting the use of
the 1.85 power of X . This equation is given in Hydraulic Design
Charts 111-1 and 111-2 and was adopted to define the downstream quadrant
shape.

3. Point of Tangency. The slope function graph of the tangents
X and Y to the downstream quadrant is shown in Chart 111-1 to facili-
tate the location of the point of tangency a . Although it is realized
that the tangent point will often be determined analytically for the
final design, this graph should be of value in the preliminary layouts
in connection with stability analyses and cost estimates. The down-
stream tangent points can be computed from

x = 1.096 (1)1.1761)

Hda

and

Y 2.176
= 0.592 (2)Hd 1

where H d is the design head.

4. Standard Shape, Upstream Quadrant. The upstream quadrant
shape of circular arcs originally defined in Chart 111-1, dated 4-1-52
(revised 8-60), resulted in a surface discontinuity at the vertical
spillway face. A third, short-radius arc (R = 0.0 4 Hd) incorporated in

this design has been model tested (reference 1) and found to result in

111-1 to 111-2/1
Revised 11-87
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HYDRAULIC DESIGN CRITERIA 
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OVERFLOW SPILLWAY CREST 
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4. Standard Shape, Upstream Quadrant. The upstream quadrant 
shape of circular arcs originally defined in Chart Ill-I, dated 4-1-5Z 
(revised 8-60), resulted in a surface discontinuity at the vertical 
spillway face. A third, short-radius arc (R = O.04Hd) incorporated in 

this design has been model tested (reference 1) and found to result in 
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improved pressure conditions and discharge coefficients for heads
exceeding the design head. Chart 111-2/1 (revised 9-70) presents this
upstream crest quadrant design. A table of coordinates in terms of
X/Hd and Y!Hd is included as Chart 111-2 for design convenience.

5. Recent model studies have verified the elliptical upstream
quadrant design also presented in reference 1. This method, depicted in
Hydraulic Design Charts 111-20 through 111-25/1, should be used for
future spillway design. The Standard Shape Criteria will be retained
for reference purposes.

6. References.

(1) U. S. Army Engineer Waterways Experiment Station, CE, Investiga-
tions of Various Shapes of the Upstream Quadrant of the Crest of a
High Spillway; Hydraulic Laboratory Investigation, by E. S.
Melsheimer and T. E. Murphy. Research Report H-70-1, Vicksburg,
Miss., January 1970.

(2) U. S. Bureau of Reclamation, U. S. Department of the Interior,
Boulder Canyon Project, Hydraulic Investigations; Studies of Crests
for Overfall Dams. Part VI, Bulletin 3, Denver, Colo., 1948.

111-1 to 111-2/1
Revised 11-87
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NOTE: DOWNSTREAM QUAbRANT-SFIAPE BASED
ON OCE CIRC LTR NO. 3281, 9-2-44,.SHAPE OF SPILLWAY CRESTS•'

Hd=ODESIGN HEAD BASED ON LOWER
SURFACE OF NAPPE FROM SHARP-
CRESTED WEIR.

DOWNSTREAM QUADRANT

-ST 2.0 - as Y
(SEE CHART 111-2)

I.

0.9

Z
0

z

ILC.

0l

0.7

0.6

-0.8 0.9 1.0 I.S 3
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NOTE: COORDINATES OF TANGENT POINT
FOR PRELIMINARY LAYOUTS AND
ESTIMATES.

OVERFLOW SPILLWAY CREST

TANGENT ORDINATES
HYDRAULIC DESIGN CHART I11-1
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NOT£': DOWNSTREAM QUAbRANl'"SAAPE BASED 
ON OCE CIRC LTR NO. 3281,9-2-44, 
'SHAPE OF SPILLWAY CRESTS:' 

Hd=DESIGN HEAD BASED ON LOWER 
SURFACE OF NAPPE FROM SHARP
CRESTED WEIR. 

DOWNSTREAM QUADRANT 
X I..'; 2.0 H:···V 

(SEE CHART 111-2) 

UPSTREAM QUADRANT 
(SEE CHART 111-2/1) 
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X X 1.s X IXN-e Hd 2Hd°'0 5  Hd 2Hd°'s HNd 2Hd°'.s

0.10 0.0141 6 27.515 I 2.000 26 31.896 51 56.554

.15 .0299 7 36.596 2 3.605 27 32.937 52 57.495

.20 .0509 8 46.851 3 5.088 28 33.971 53 58.434

.25 .0769 9 58.257 4 6.498 29 35.000 54 59.370

.30 .1078 10 70.795 5 7.855 30 36.024 55 60.303

.35 .1434 12 99.194 6 9.172 31 37.041 56 61.234

.40 .1836 14 131.928 7 10.460 32 38.054 57 62.162

.45 .2283 16 168.897 8 11.713 33 39.063 58 63.088

.50 .2774 18 210.017 9 12.946 34 40.066 59 64.011

.60 .3887 20 255.215 10 14.159 35 41.067 60 64.932

.70 .5169 25 385.646 !1 15.354 36 42.062 61 65.851

.80 .6618 30 540.349 12 16.532 37 43.053 62 66.767

.90 .8229 35 718.664 13 17.696 38 44.040 63 67.681

1.00 1.000 40 920.049 14 18.847 39 45.023 64 68.594

1.20 1.401 45 1144.045 15 19.985 40 46.002 65 69.503

1.40 1.864 50 1390.255 16 21.112 41 46.978 66 70.411

1.60 2.386 55 1658.330 17 22.229 42 47.950 67 71.317

1.80 2.967 60 1947.959 Ie 23.335 49 48.919 68 72.221

2.00 3.605 65 2258.863 19 24.433 44 49.884 69 73.123

2.50 5.447 70 2590.785 20 25.521 45 50.846 70 74.022

3.00 7.633 75 2943.496 21 26.602 46 51.807 71 74.920

3.50 10.151 80 3316.779 22 27.674 47 52.761 72 75.816

4.00 12.996 90 4124.285 23 28.741 48 53.714 73 76.710

4.50 16.160 100 5011.872 24 29.799 49 54.663 74 77.603

5.00 19.638 25 30.852 50 55.610 75 78.493

OVERFLOW SPILLWAY CREST EQUATIONS

X.85 = 2
Hd 0"OY, Y = ;WHERE Hd = DESIGN HEAD

2Hd
0o. 6 '

NOTE: SEE CHART 111-2/1 FOR UPSTREAM

QUADRANT COORDINATES.

OVERFLOW SPILLWAY CREST
DOWNSTREAM QUADRANT

TABLE OF FUNCTIONS
HYDRAULIC DESIGN CHART III - 2

REV 6-60 WE$ 4-52
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3.00 7.633 75 2943.496 21 26.602 46 51.807 71 74.920 
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4.00 12.996 90 4124.285 23 28.741 48 53.714 73 76.710 
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OVERFLOW SPILLWAY CREST EQUATIONS 
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NOTE: SEE CHART 111-2/1 FOR UPSTREAM 
QUADRANT COORDINATES. 

OVERFLOW SPILLWAY CREST 
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0.7

procedures as for river outlets discussed in
chapter X.

9-16. Side Channel Control Structures. -The
side channel control structure consists of an
ogee crest to control releases from the
reservoir, and a channel immediately
downstream of and parallel to the crest to
carry the water to the discharge channel.

(a) Layout.-The ogee crest is designed by
the methods in section 9-10 if the crest is
uncontrolled or section 9-13 if it is controlled.

The cross-sectional shape of the side channel
trough will be influenced by the overflow crest
on the one side and by the bank conditions on
the opposite side. Because of turbulences and
vibrations inherent in side channel flow, a side
channel design is ordinarily not considered
except where a competent foundation such as
rock exists. The channel sides will, therefore,
usually be a concrete lining placed on a slope
and anchored directly to the rock. A

trapezoidal cross section is the one most often
employed for the side channel trough. The
width of such a channel in relation to the
depth should be considered. If the width to
depth ratio is large, the depth of flow in the
channel will be shallow, similar to that
depicted by the cross section abfg on figure
9-23. It is evident that for this condition a poor
diffusion of the incoming flow with the
channel flow will result. A cross section with a
minimum width-depth ratio will provide the
best hydraulic performance, indicating that a
cross section approaching that depicted as adi
on the figure would be the ideal choice both
from the standpoint of hydraulics and
economy. Minimum bottom widths are
required, however, to avoid construction
difficulties due to confined working space.
Furthermore, the stability of the structure and
the hillside which might be jeopardized by an
extremely deep cut in the abutment must also
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Since the Tims Ford Dam configuration is not standard, the most reasonable data source
for use in defining the spillway free discharge Cf/Hc relationship is the historic TVA
model data, if available. Model data was collected for Tims Ford Dam but was not
formally documented by TVA following the original model study. This informal model
data and the resulting Cf/Hc relationship has been maintained in River Operations files.
Dr. Gerald Schohl, a former TVA expert in dam model studies, reviewed the informal
files and provided the appropriate information to BWSC in the attached Excel
spreadsheet (Attachment 1).

Under the "Free Discharge" tab of the spreadsheet, the historic model data is tabulated
and shown graphically. Since the model data is clustered in the 37 to 50 feet range,
development of the CW/Hc characteristic curve required additional data to construct a
technically defendable relationship over the Hc=O to 50 foot range. As noted in the
spreadsheet, the theoretical Cf coefficient for a broad-crested weir is 3.087 (see
Attachment 2). Using the model data and the USACE anchoring coefficient for Hc=0, the
historic polynomial for the Cf/Hc relationship was developed.

It is noted that the Cf at Hc=O in the historic polynomial is 3.0665 (as opposed to the
3.087 USACE coefficient). The historic polynomial results from a "best fit" of the model
data and the anchoring USACE coefficient. Based on a review of the model data
provided and the USACE data, the historic polynomial provided is considered technically
acceptable and representative of the true flow coefficient value over the Hc range from 0
to 50 feet.

Attachments:

Attachment 1 - Tims Ford Model.xls (spreadsheet provided by TVA River Operations)

Attachment 2 - USACE Hydraulic Design Criteria Sheet 111-3
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HYDRAULIC DESIGN CRITERIA

SHEET 111-3

SPILLWAY CREST

DISCHARGE COEFFICIENT

HIGH OVERFLOW DAMS

1. General. Discharge over an uncontrolled spillway crest is com-

puted using the equation

CLH
e

where

Q, = total discharge, cfs

C = discharge coefficient (Hydraulic Design Chart 111-3)

L = effective crest length, ft (Hydraulic Design Sheet 111-3/1)

H e = energy head on crest, ft

2. Design Criteria. Early studies of the discharge coefficient C
used the relation of C to the ratio He/Hd . These studies indicated
that C ranged from 3.90 to 4.10 at design head and decreased to 3.10 at
zero head. An approximation of the upper value can be derived by transfer-
ring the sharp-crested weir coefficient to a rounded weir crest that fits
the lower nappe. The head on the rounded crest is known to be o.888 times
the head on the sharp crest. Using a discharge coefficient of 3.33 for a
sharp-crested weir and assuming the velocity of the approach flow to be
negligible, the coefficient for design head is derived as 3.93. The lower

limit of C = 3.10 closely approximates the theoretical broad-crested weir
coefficient of 3.087. The theory, which is based on critical depth in rec-
tangular channels, is given by King.1 Friction can be expected to reduce
the coefficient at low heads. New, smooth concrete crests should have a
high coefficient at low heads compared to crests that have been roughened
by weathering or other causes.

3. Test Data. The curve in Chart 111-3 is based primarily on data
obtained from model tests conducted under Corps of Engineers Engineering
Studies Item 801, General Spillway Investigation, at the U. S. Army En-
gineer Waterways Experiment Station (WES). Only those tests in which a
deep approach channel and negligible velocity of approach existed were used
in developing the curve. The plotted points from ES 801 are the basis for
the curve above the H e /H d ratio of CA. Prototype test results are

plotted for the low head range, and that portion of the curve is based on

111-3
Revised 9-70
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3. Test Data. The curve in Chart 111-3 is based primarily on data 
obtained from model tests conducted under Corps of Engineers Engineering 
Studies Item 801, General Spillway Investigation, at the U. S. Army En
gineer Waterways Experiment Station (WES). Only those tests in which a 
deep approach channel and negligible velocity of approach existed were used 
in developing the curve. The plotted points from ES 801 are the basis for 
the curve above the H /H

d 
ratio of 0.4. Prototype test results are 

plotted for the low he~d range, and that portion of the curve is based on 

111-3 
Revised 9-70 



*0 * CDQ00002008002 2 1 FAttachment B1

HOPKINS ON FLEXIBLE BULKHEADS402

3. Free earth'support analyses which compensate for toe fixity by includ-

ing a bending moment reduction factor are liable to be misleading; fixed earth

support methods should always be used.
4. Design analyses should be suitable for practical design use. In view of

the approximations involved in "idealizing" geologic sections and assessing
soil properties, design computations should not depend on arithmetical accu-

racy to several decimal places.

AMERICAN SOCIETY OF CIVIL ENGINEERS
Founded November 5. 1852

TRANSACTIONS

Paper No. 2677 \O/ 'I'I¶ L'

RATING CURVES FOR FLOW OVER
DRUM GATES

BY JOSEPH N. BRADLEY,1 A. M. ASCE

WITH DISCUSSION nyY 'IESSRs. GUIDO WYsS; SAM SHULITS; Bon BUEHLER;
F. B. CAMPBELL AND A. A. McCooL; AND JOSEPH N. BRADLEY

SYNOPSIS,

With water becoming more valuable in the western states each year, there is
an increasing demand for better methods of measurement and additional
rating structures. This condition applies not only to the requirements for
main canals and laterals of irrigation works but also to the regulation and
measurement of flow at dams. In fact, the need has reached the point at
which operators are desirous of metering the flow at nearly all control devices
in irrigation systems, and in other water supply or control systems.

The primary purpose of this paper is to point out that there are numerous
control structures in existence that will serve a dual-purpose-that of a metering
station as well as that of a regulating device. Examples of such structures in-
clude spillways, with or without gates; outlet works for dams using gates or
valves;, and canal regulating structures using gates. With the accumulation
of information from hydraulic model studies made by the Bureau of Reclama-
tion (USBR), United States Department of the Interior, it is now possible to
prepare reasonably accurate rating curves for many such structures without
the construction of models and without access to the prototypes. The method
is especially useful for the rating of existing structures. This paper describes
the method as it applies to the rating of drum gates and the paper is concluded
with an engineering example. The method is also applicable to the rating of
the Volet gate used in France, the bascule gate manufactured in the United

• States, and others in which the sector of a circle is hinged at or. near the crest
of a spillway.

NoTE.-Publshed, essentially as printed here, in February, 1953, as Proceedings-,Separate No. lop.Positions and titles given are those in effect when the paper or discussion was received for publication.
I Hydr. Engr., Bureau of Reclamation, U. s. Dept. of the Interior, Denver. Colo.
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INTRODUCTION

The drum gate is a type of gate that floats in a chamber and is buoyed into
position by regulating the water level in that chamber. A medium-sized gate
of this type is shown in Fig. 1. To use drum gates as metering devices, it is
essential that each gate be equipped with an accurate position indicator.
This indicator may consist of an arm or pointer connected directly to one of
the gate pins, and is usually located inside an adjacent pier. The scale, which
commonly indicates "position of high poInt of gate," may be a cast-metal arc
mounted on the wall under the pointer, or a scale painted on the wall.

This paper presents a method of computing rating curves for all positions
of the gate with an accuracy comparable to that which can be obtained from
an average current-meter traverse of the river. The information reqaired for
rating a drum gate consists of the over-all dimensions of the gate and overflow
crest, the information contained in this paper, and the coellicient of discharge

sec-ft, is questionable. Measurement of the flow over the drum gates, which isnow possible, would have afforded a continuous record and one that would beas accurate for floods as for normal flows.

CHARACTERISTICS OF THE DRuMt GATE
As a measuring device, the drum gate resembles a sharp-crested weir witha curved upstream face over the greater part of its travel. WAith an adequatepositioning indicator, the drum gate can serve as a very satisfactory meteringdevice.
When the drum gate simulates a sharp-crested wveir-that is, when a linedrawn tangent to the downstream lip of the gate makes a positive angle withthe horizontal, as in Fig. 2(a), four principal factors are involved. These factorsare H1, the total head above the high point of the gate; 0, the angle made by aline drawn tangent to tile downstream lip of the gate and the horizontal; r,the radius of the gate or an equivalent radius, should the curvature of the

-High 
Point +

ha -- - - - - hfGt
+8

(a) POSITIVE ANGLE, 8 (6) NEGATIVE ANGLE, a (c CONTROL POINT

FiG. 
2

.- DRUM-GATZ POSITIONS

gate involve a parabola; and C , the coefficient of discharge in Q - C, L Ill,in which Q is the discharge in second-feet, and L is the length of the gate.The depth of approach was not included as a variable because drum-gateinstallations studied were for medium and high dams at which approach effectswere negligible. When the approach depth, measured below the high pointof the gate, is equal to or greater than twice the head on the gate, it has beenshown' that a further increase in approach depth produces very little increasein the coefficient of discharge. Most drum-gate installations satisfy thiscondition, especially when the gate is in a raised position. Therefore, withadequate approach depth the four variables H, 0, r, and C, completely definethe flow over this type of gate for positive angles of 0, Fig. 2(a).For negative values of 0, Fig' 2(b), the downstream lip of the gate no longercontrols tile flow. Rather, the control point shifts upstream to the vicinityof the high point of the gate for each setting as illustrated in Fig. 2 (c), andflow conditions gradually approach those of the free crest (as the gate islowered). Although other factors enter the problem, the similitude also holdsfor this ease down to an angle of approximately - 150.
S'Studies of Cr-tIs for Overfall Damn," Badletin No. 3, Pt. VI, Boulder Canyon Final Reports, Bureauiof Reclantion U.. 5. Dept. of the Interior, Denver, Colo., 1948.
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FDO. 1.-DRuM GATE. 100 FT BY 10 FT. AT IHOOVER DAM (ARIZONA-NEVADA)

for any appreciable head on the spillway with the gate in the completely lowered
position. Should the coefficient data be lacking, the coefficient of discharge
for the designed head can be estimated for nearly any overflow section by a
method previously published.2

The method of rating described here is not intended to replace the mea-
surements taken at river gaging stations. However, it has tile following
advantages: (1) The gates can be set in a few minutes to pass a desired dis-
charge and (2) in time of flood, the gaging station may be out of order but the
gate calibration is as accurate as usual. The flood that passed over Grand
Coulee Dam (Washington) in 1948 is-an example. The river gage, in tile pier
of a bridge downstream, was in error because of a drawdown in the water
surface, adjacent to the pier, at the higher flows. Current-meter measurements
were also attempted during the flood, but the swiftness of the current and
other difficulties rendered these only partially successful. . As a result, the
discharge at the peak of. the flood, which was finally estimated as 638,000

1*Dischain effietents for Irregular Overfall Spillway Sections," by J. N. Bradley, Engineeifl
Monograph N.Iureau of Reclamation, U. S. Dept. of the Interior, Denver. Colo., March, 1952.
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INTRODUCTION 

The drum gate is a type of gate that Boats irt a. chamber and is buoyed into 
position by regulating the water level in that chamber. A medium-sized gate 
of this type is shown ill Fig. 1. To use drum gates as metering devices, it is 
essential that each gate be equipped with an accumte position indicntor. 
This indicator may consist of an arm or pointer connccted dircctly to one of 
the gate pins, and is usually located inside an adjacent pier. The scnle, which 
commonly indicates "position of high p01nt of gate," Illay be a cast-metal arc 
mounted on the wall under the pointer, or a scale painted on the wall. 

This paper presents a method of computing rating curves for all positions 
of the gate with an accuracy comparable to that which can be obtained fa'om 
an average current-meter traverse of the river. The information reqltired for 
rating a drum gate consists oLthe over-all dimensions of the gate and overflow 
crest, the information contained in this paper, and thc coellicient of discharge 

F.o. I.-DRUM GATE. 100 FT BY 16 FT. AT HOOVER DA" (A.IIZ0NA-N"VADA) 

for any appreciable head on the spillway with the gate in the completely lowered 
position. Should the coefficient data be lacking, the coefficient of discharge 
for the designed head can be estimated for nearly any overflow section by a 
method previously published.' . 

The method of rating described here is not intended to replace the mea
surements taken at river gaging stations. However, it has the following· 
adyantages: (1) .The ga~es can be set in a few minutes to pasS a desired dis
charge and (2) in time of Bood, the gaging station maybe out of order but the 
gate calibration is as accurate as usual. The flood that passed over G~and 
(Jouiee Dam (Washington) in 1948 is an example. The river gage, in the pier 
of a bridge downstream, was in error because ora drawdown in the water 
surface; adjacent to the pier; at the higher flows. Current-meter measurements 
were also attempted duriilg ihe flood, but the swiftness of the current and 
other difficulties rendered these only partially successful. As a result, the 
,discharge at the peak ot. the flood, which was finally estimated· as 638,000 

for Irregular Overran Spillway Sections," by J. N. Bradley. Engin .... ing 
Reclamation. U. S. Dept. of the Interior. Denver. Colo .• March. 1952. 
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sec-ft, is questionable. Measurement of th fI ' 
now possible would have affo d 1 . e ow over the druJIl gates, which is 
as accurate f~~ floods as for r er ,aflcolltlIlllollS record and one thllt would be 

norma o\\'s. 

CHARACTERISTICS OF TIlE DnuM GA'rE 

As a lIlcllsllJ'ing device the drum 'Ilte I I 
a curved upstream fnce o:er tI tg 'CRem )Ics a sharp-cresteu weir with 

" . . Ie gren cr part of its tnn-el W'tl 1 POSltlOllIllg mdicator the drun t ' . I 1 au III equllte 
device. ' I ga e can serve as a very satisfactory metering 

When the drum gate simUlates a shar· . 
drawn tangent to the downstrea r f rerested welf-that is, 11'hcn a linc 
the horizontal, as in Fig, 2(a), fou~n :rn ~ \1; gate ma~es a positive angle with 
ure II, the total head above the hPI c !)a ~ctrs nre Involved. Tllese factors 
Iille drawll tangent to the down ~g I POl~t 0 t Ie gate; 8, the angle made by Il 
the radius of the gate or nn e s. re~m t Ip d~f the gate and the horizontal; r, 

qUlva en rn IUS, should the curvature of the 

(6) NEGATIVE ANGlE. (I 
(c) CONTROL POINT 

1'10. 2.-DnuAI-GATE P~.IT'ON8 

gllte involve a parabol· d C I • . . . . a, an g, t Ie coeffiCIent of dischar e i Q_ 
III willch Q IS the discharge in second f t d L . . g n - Cg L lIt, 

The deptll of a I - ee , an IS the length of the gate 
. pproac 1 was 1I0t inclu i I . b . 
IllstallationsBtudicd \vere for med' I e~ as a varia Ie because drum-gate 
were negligible. When theapprlU~ a~d I~~gh dams at which approllch effects 
of the gate, is equlli to or greater ~~:~ t e.~ 't;clasured below the high point 
shown3 that a further increase i wllc~ e lead on the gate, it bas bcen 
in the coefficient of dl·sc·h n a~rproac 1 epth produces very little increase 

nrge. 1" ost drum t . t II· . 
condition, especially when tile t'. . :ga e illS a IItlOns satIsfy this 

I . ga e IS III a raIsed po 'f Tl . 
III equate approach depth the four variil.bl Sl IOn. lerefore, WIth 
the flow over this type of gate for . '1' es I~, 8, r, and Cg completely define 

For negative values . ,'. POSI Ive ang es of 8, Fig. 2(a). 
controls the Bow. Rat~~~' ~:!. 2(b{, t:led?wnst~eam lip of the gate no longer 

. of the highpoint of the g~te f con ~. po~nt slll~ts upstream to the vicinity 
Bow conditions gradually app:;;a:~\h settmf :~ Illustrated in Fig. 2(c), and 
lowered). Although other fact·· . ose 0 e free cr~st .. (as the gate is 
lor tliis case down to a· . I "orfsenter ~he problem, the slmlhtude also holds 
.• •• f': • . n ange oapproxlmntely 15°.. . .. . 
I R dud.!'" 01 Cr""t". (or Overlull J>i,,", .. B dl . , . 

o cellllllntlon. U. S .. DCl>t·. o(the Intcri~r. D.n~;~. '[J:;I!:. JI~4X.I. Boulder Canyoo l<'loal neporto, Dllr .. nu 



0 0
406 0DRUM GATES

DR1UM GATES 407

SOURCES OF INFORMATION

The data for this drum-gate study were obtained from hydraulic models of
various sizes and scales. The experiments were performed over a period of
about eighteen years. The spillway drum gates tested, the principal dimen-
sions of each, the model scale, the laboratory where the tests were conducted,
and other information are given in Table 1. Gates for tile first three darns

TABLE 1.-PRINCIPAL DIMENSIONS OF DRUM GATES TESTED

• . .Maxi-

N Length Height Radius Approach inui" ModelDam No~of fgate, of gate, of gate, deth, head on 'eD gates in in, ft in ft in ft ret,- e laboratory

in i t

Grand Coulee Fort Collins
(Washington) 11 135 28 66.25 360 31.65 1:30 (Coin.)
Bhakra cus9tnhoulllse
(India) 2 135 28 66.25 410 28 1:580 (Denver, Colo.)
Shasta
(California) 3 110 28 66.25 400 28 1:068 Customhouse
Hamsilton
(aTea) 1 300 28 74.17 50 32 1:30 Fort Collins
Hoover. Shape

4-M3S

(Ariz.-Nev.) 4 100 16 26.0 150 26.6 1:20 Montrose, ooHoover, Shape8-M5b o , ioo
Huoovr Shape

7-04"(Ari.-Nev.) 4 100 16 20.0 50 20.6 1:00 Fort Collins

(California) 3 100 18 47.0 1.10 10.0 1:25 Fort Collins
Norris .
(Tennessee) 3 100 14 34.0 200 27.0 1:72 Fort Collins
Madden
(Canal Zone) 4 100 18 30.0 120 30.0 1:72 Fort Collins'
Oapilano
(British Columbia) 1 70 23 71.0 j200 23.0 1:60 Deniver Federal Center

.- Gate down. b Refers to the shape of tie spillway cross section.

listed in the table-Grand Coulee Dam (Washington), Bhakra Dam (India),
and Shasta Dam (California)-are identical except. for the length and number.
The models of each were tested at different times by different personnel. The
results of the tests are nearly identical, which fact indicates the consistency
possible in this type of test. Although identical gates are of value in indi-
cating the consistency of results, test results on dissimilar gates are desirable
because they can give assurance that all factors involved in the establishment
of similitude have been considered. The study includes only eleven gates
(Table 1), but the dimensions of these vary over a fairly wide range, and the
consistency indicated in compiling the results was quite satisfactory.
. Cross sections of representative examples of the Spillway overflow sections

and drum gates listed in Table I are shown in Fig. 3. For Hoover Dam,
Shape 4-M3 is shown. The data relating the coefficient, C,, to the head for
the model .drum gates tested are tabulated in Table 2.

REsuLTs OF BAZIN ON STRAIGHT INCLINED WEIRS

The straight inclined weir is comparable to a drum gate, having infinite
radius, thus the results of Bazin serve as an introduction to this study.

Baziun, if his classical experiments, studied inclined sharp-crested weirs.'
The angle of the weir was varied in inrcrements from 14° to 90 with the hori-
zontal, and each weir was 3.7 ft high (vertical dimension). The head on the
crest of the weirs ranged from 0.32 Ftto I. S ft. The results, presented in Fig. 4,
Show 0 plotted against the latzin coeflicient, Cb (in the formula, Q = C& L h

-/20g h), in which it dues not include the velocity head of approach (h.). The

d-Maximum Water Surface El 1024.00

cresl (Gale Raised) El I 020.O0

(c) NORRIS OAM 100-FT BY 14-FT DRUM GATE

aMaximun Water Surface El 1047.00

- . . 11.50 Ftl

Fia. 3.-EXAM•LSS OF DRUIf-GATE CaoSS SCrlcoNe

angle 0 is also plotted with respect to C, (in the expression, Q = C1 L HI) in
which 11 is the total head. This latter expression will be used throughout
the paper.

By reference to Fig. 4 it can be observed (1) that the coefficient, Cv, varies
only slightly with the observed head on the weir, (2) that there is a rather

O "ascent Experiments on the Flow of Water over Weirs" by HBazin. AalesdeePonIt et CIa,4es,
October. 1888. (.Translation bvArtu rihal and John C. Tratwine, if.. Proceedings, Engineersa
Club of Vhiladelp'l, Pa.VoIX, No 4, 1892, p. 3•16.)
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SOURCES OF INFORMATION 

The data for this drum-gate study. were obtained from hydraulic lIIooels of 
various sizes and scales. The experiment.s were performed over a period of 
about eighteen years. The spillway drum gates tested, the principal dimen
sions of each, the model scale, the laboratory where the tests were conducted, 
and other information are given in Table 1. Gates for the first three dums 

TABLE I.-PRINCIPAL DIMENSIONS OF DRUM GATES T.:STED 

·l\lnxi-
No. of Length Height Radiu~ Approach mHrn Moclel If~tlraulie Dam gat ... of gate, of gate, of gate, depth, hend on seale In JOratory in {t inlt in It in ft ere~t,1I 

in It ---------------
Grand Coulee 

1:30 
Fort Collins 

(Washington) 11 135 28 66.25 3GO 31.65 (Colo.) 
Bhakra CU!'Itoml10Hse 
(India) 2 13S 2S 66.25 410 28 1:80 (Denver, Colo.) 
Shasta 
(California) 3 110 28 66.25 460 28 1:68 Cu.,tomhoUHe 
Hamilton 
ff,exas) . 1 300 28 74.17 50 32 1:30 I'ort Collins 

oover ~ Shape 
4-M3 

(Ariz.-Nev.) 4 100 16 26.8 50 26.6 1 :20 ]\lonl,0ge. Colo. 
Hoover, Shape 

8-M5'> 
(Ariz.-Nev.) 4 100 16 36.0 50 26.6 1:20 l\.Jontrose 
Hoover, Shape 

7-C4& 
(Ariz.-Nev.) 

"" 
100 16 

Friant 
26.0 50 26.6 1:60 Fort Colli", 

(California) 3 100 18 
Norris . 

47.0 UO 10.0 1:25 ForL Collin. 

(Tenn .... ee) 
Madden 

3 100 14 34.0 200 27.0 1:72 Fort Collins 

(Canal Zone) 4 100 18 30.0 120 30.0 1:72 Fort Collin.' 
Capilano 
(British Columbia) 1 70 23 71.0 200 23.0 1 :GO Denv(}r Federnl Center 

G Gate down~ & Refers to the shape of the spillway cross B.ccti~n. 

listed in the table-Grand Coulee Dam (Washington), Dhukrn Dam (India), 
and Shasta Dam (California)-are identical except. for the length and number, 
The models of each were tested at different times by different personnel. The 
results of the tests are nearly identical, which fact indicates the consistency 
possible in this type of test, Although identical gates are of valuc in imli
eating the consistency of results, test results on dissimilar gates are desirable 
because they can give assurance that all factors involved in the establishment 
of similitude have been considered. The study includes only eleven gatea 
(Table. 1), but the dimensions of these vary Qvel' a fairly wide range,and the 
consistency indicated in compiling theresults WIlS quite satisfactory. 

CroBS sections of representative examples of the spillway overflow sections 
~nd drum gates listed in Table 1 are shown in Fig. 3. For Hoover Dam, 
Shape 4-M3 is shown. The data relating the coefficient, C q, to the hend for 
the model drum gates tested are tabulated in Table 2. 

RESULTS OF BAZIN ON STRAIGHT INCLINED WEInS 

The straight inclined weir is comparable to a drum gate, having infinite 
radius, thus the results of Bazin ser:ve as an introduction to this study. 

DIW11 0.-\'1"/0;1; 
·lUi 

TheHllzin, in his c1n.ssicnl experimcnts, studied inclined shnrp-crested "'eirs. 
!;ngle or the welf "'IIS vllried in increments from 14° to 90° with tl h : 

zontn, lind ench weir wt\s 3.7 it high (verticlII dimensio Th Ie on-
crest of the weirs ranged from 0 3') ftto I 'S ft 1'1 . rnt)' e hend on the 
I ' -. ... . Ie resu s presented il· F' 4 

~I?\v 0 pl.oHed. IIgainst the Bnzin coefficient, Cb (in the [o~mula Q = lC I~ h 
:.l g It), III wInch Ii docs not inelude the "clocity heat! of approa~h (h.). 6 The 

(Makimum Waler Surface EI 1024.00 

--'-.--=-- Cresl (Gale Raised) Ell 020.00 , 
, 

3.75 ft (4) HAMILTON DAM· 
300.fT BY 28'FT 

DRUM GATE 

o 10 20 

L' I 
Scale,in reet 

{Maximum Wale, Surface EI 1232.00 

(b) HOOVER DAM 
l00.fT BY 16-FT 

DRUM GATE 
....---.L--19.4·F! Radius 

(e) NORRIS DAM loon BY l4-FT DRUM GATE 

.1: 

{Maximum Waler Surface EI 1047.00 

Crest (Gate Raised) [I 1034.0 

17.83·FI Radius 

A1III'='_~J..l:...Pln [11019.509 
EI iOI4.72 

·'.6 
,:. 

E1482.Sp 

(d) CAPILAf-.lO DAM 
=:;==='~-- 70n BY 23-FT 

DRUM GATE 

F",. 3.-ExAMI'L£8 OP DUU>I-GATE CRaBS S£CJ'IO"$ 

angle 0 is also plotted with respect to C -(i th ' 
which II is the total hend. This lntte/ ex:res:j:~p~~~l~n, Q =d Cthf L H

h
') in 

the pnper. e use roug out 

By reference to Fig. 4 it can be observed (1) th t 1 • 
only slightly. with the observed head on the weir,a (;) l~I~Z;~~::\ C:' r:~~:: 
o ;'''lteecnt E~etiment9 on the Flow of Water over W' " . 

CI"t!b :{'pL':icIP)S:;:,~!~,t~~I.bll~~~~.]\Jt;9~~~13'~~) j~~;. &.' ~:U~~r;.ij7:.'·p~;.!'cJ";:'~.~ i:;l::::::: 
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TABLE 2.-DRUM-GATE COEFFICIENTS'

GRAND COULEa DAM BEAKIRA DAM SHASTA DAM HAMILTON DAM
(Washington) (India) (California) (Texas)

]Reeervofr Rofi- feservoir Coeffi- Reservoir Coell- Total head Cpelli-elevation, cient, elevation, cient, elevation, cient, on gate. Clent,
in feet C' in feet Cc in feet Cc in feet U4 •

GATE ELEVATrON' 1260.0 GATE ELEVATION 16552.0 1GATE ELEvATION1037.0 G.vTE ELVA!•[ O.N. 992.0

1295 3.920 1580 - 3.680 - 10175 3.895 35 3.1
1290 3.842 1575 3.645 1070 '.835 30 3.0.5
1285 3.745 1570 3.550 105 3.760 2 3.5801
1280 3.635 1565 3.420 1000 3.075 2 3.500
1275 3.510 .1560 3.275 1055 3.575 15 3.400
1270 3.352 1555 3.120 1050 3.465 10 3.290
1265 3.220 " 1(145 3.335 5 3.160

GATE ELEVATION 1203.5, GATELEvATjoN 1557.0 GATE ELEVATION 1039.0 CATE E.EV..I ON 90.5.52

1295 1 3.3 1580 3.430 1075 637 0 10
1290 3.442 1575 3.380 1070 3.565 25 3.310
1285 3.360 1570 3.295 1065 3.490 .20 3.223.
1280 3.280 1565 3.170 1060 3.417 15 3.150
1275 3.220 1560 3.040 1055 3.340 10 3.085
1270 3.182 . 1050 3.250 5 3.010

GATE EL•VATIoN 1267.02 GATE ELEVATION 1562.0 1GATEMI...AT.o. 1041.0 1 GCATE I..VATI.N 999.0

1295 3 3.530 1580 - 3.550 1075 3.55 25 3.4501290 3.457 1576 3,355 . 1070 3.49'4 20 3.39,)
1285 3.380 1572 a 3.290 1065 3.432 15 3.300
1280 3.300 1568 3.345 1060 3.365 10 3.195
1275 3.213 1564 3.465 1055 3.290 5 3.080.1270 - 3.120 " • -

(GATE ELEVATION 1270.48 GATE ELEVATION; 1567.0 GATE ELEVATION 1045.0 GATE EIEVATION 1006.0
1205 3 1 366 1075 3.637 18 3.61290 3.530 1577 3.650 1070 3.565 15 3.035

.1285 3.462 1573 3.600 1065 3.490 12 3.005120 3.410 "1570 3:53S 106, '33.- 1590 3.51301275 3.375 1055 3.330 . 6 3.505

1050 3.220

GATE ELEVATION 1274.01 TGATE ELEVATION 1572.0 GATE ELEVATION 1050.0 GATE ELEVATION 1013.0

1300 3:.725 1580 3760 - 10075 R 3.717 12 -3.7181295 • 3.695 1579 3.755 1070 3.670 10 3.690
1290 3.662 .1578 3.690 1065 3.615 8 3.645
1285 3.630 1577 3.500 1060 3.560 6 3.95
1280 3.600 1576 _.3.150 1055 3.495 4 3.530

GATE ELEVATION 1277.50 _ _ GATEELEVATION 1055.01 GATE ELEVATION 1020.0

1295 1 3.750 .1 1075 3.854 0 3.6.31290 3.738 1070 3.827 5 3.610
1285 3.740 1065 3.800 3.540

1295 3.730 1075 3.645
1292 3.708 .1072 3.683
1288 . 1069 3.740

18"72 1066 3.8151295____ 
1________________ 1063 1-3.920 __________

GAT ELEVATioN 1284.501 J GATE ELEVATION 10605.0

130013.840 I 1076 3.8101296 &830 1074 3.6S1292 3.875 1072 3.910
1288 3.950 1070 3.740

GATE ELEVATIONr 1288.0

1296 3.750 141294 " 3.720
1292 3.670
1290 3.580

If 0ordinates of curves prepared by plotting original data. Gate down.

TABLE 2.* (ontinned)

FoarnT DAM Nornia DA.I • IMDOEN DAA N A
(Tennessee)) (Tean DA.%) CAPILANO DAM(Canal Zone) (British Columbia)

Reservoir Coell- feservoir Coefli- Total head C.€ell. "Reservoirelevation, i ent, Ielevation, ient, cl oaae, t,in feetv C5  in feet Cc infect c. 1 i fee 2 e C

GATEI'LVATo~b560.0
T GAI ELEVATION, 1020.0 G GE ELvATON 232.0 GAT-

580 3.650 10..5 5 -G- ELEVATION• 547.0
5807 3 5 ,3tl 3.9100 580)I 6 3.25 1050 3.45 3.30 3.775
571 I 35 I 1045 I 3.6 I 25 3.0 I 575 I 33756571 3468 1040 3 3670 I 2 3.6 . 570 U 325568 3.340 ! 1035 3.550 2 0o I 3.560 J 565 3 3530505 3175 1030 3.390 5 0 J 3.406 560 S o 3.415562 2.965 1025 3.15 0 3.285 55 3.250

GAT EEVAIO 56.5 GATE IELEVATION 1022.0 GATE ELEVAI1ION 236.0 CATE ELEVATION 555.4
5877 I31000 3.785 ' 30 3.810 I 580 3 3,615774 30 I 10,0 3.72S 1. 25 3.750 .77 3 -7580o 3.250 I 145 3.150 / 20 34.6 / 5 I 3.5.10571 3"200 3 10405 3.40 01 3.50 1 574 ' 3.485S1,025 3.000 5 3.0S 103 30 10 3.500 568 3.4202.050 1030 330 I 3.410 o 332

GATE ELEVATION 563.0 GATE ELEVATION 1024.0 GATE ELEVATION 240.0 GATE ELEVAON3 5 --
580 1 53320U I 12 3.720 250 3.890 6253 3.0
677 3280 I 10O0 I 3.760 25 389o 580 3;530
577 3.280 1050 3 

3: "0657 3 ;'240 1045 3.670 I 20 I 3.857", 3.49071 3175 i I 3.605 5 I 3.800 3543468 38 1035 J 3.520 I 10 3.7 571 3.55as E 2.960 1030 3.380 5 3.740 568 3.130II 1025 3.000
GATE ELEVATION 56. j GATE ELEVATION .1020.0 GAT ELEVATION 245.0 GATE ELEVATION 568.5

680 3• 450 1035 5 3.835 - 25 3..900 3785677 I 3.4"10 1 050 3 1.8e a 20 I 3'0 580 I 3.50574 . 3.340 1045 I 3.780 I 15 3.8900 I 577 3 .890571 I, 3.240 40 I 3740 ,.10 o 3.9-10 I 57- I 3.9253.0851 103 3.68 5 13.935 .1 30 " 3.0 0 ,
GATE ELEVATION .569.0 jGATE ELEVATION 1028.0 GATE ELEVATION 250.0

580 | 3.022 . 1055 I 3 890 20 3.75578 j 3.605 I 1050 3Q80 I 15 3.780576 3.675 1045 3.865 10 3.800'74 3.550 i 1040 3.845 3.890
S72 [ 3.500 ! 1035 [ 3.815 5 3.8

570 I 3.400 I 1030 I 3.745 I
GATE ELEVATION 572.0 GATE ELEVATION 1030.0

680 I 3.725 I 1055 380578 1 3.720 0 I 3"890576 3.680 I 105o 3.881045

580 I 3.760 ý,O 1 3.870
578 I 3.760 J 1050 1 3.87s576 1 3.765 I 1045 I 3'°80 +

I .8 00 3.895574 / 3.900 I 1035 I 3.920
GATEC ELEVATION 575.0 1GATE ELEVATION. 1.0314.0.

580 3.780 I o1055 - 3.815578 3.790 105I 3.835577 I 3._40 o1045 3 .85S576 3.050 1040 3.885
I 1036 I 3. Po t ri "

"Coordinates of curves psrepared by plotting originaP data. •'Gale down.
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TABLE 2.-DRUM~GATF; COt;FFlcmNTs~ 

GRAND CoULEE DAM BHAI<RA DAa! SIIASTA DA!II HAMILTON DAM 
(Washington) (India) (California) (1'.:<a.) 

Reoervoir I Cooffi- Reservoir 

I 
CoeJli- Rcscr'·oir 

I 
Coclli- Total head I Cocfli-

elevation, cient, elevation, cient, elevation, cient, on gnte, crcut, 
in feet C. in feet C. in feet C. in fcct C. 

GATE ELEVATION'1260.0 ! GATE ELEVATION' 1552.0 I GATE ELEVATION'1037.0 I G.'T" ELEvA,um' 9(12.0 

1295 3.920 1580 3.680 J()75 3.895 35 3.7\0 
1290 3.842 1575 3.645 )(IiO :1.835 30 :'I.fat; 
1285 3.745 1570 3.550 IOVS :060 25 3.580 
1280 3.635 1565 3.420 1060 :l.675 20 3 . .'i00 
1275 3.510 1560 3.275 \055 3.575 15 3.4UU 
1270 3.352 1555 3.120 1050 3.465 10 3.2!IO 
1265 3.220 !o1~ 3.335 5 3.1U0 

GATE ELEVATION .1263.51 I GATJ!J ELEVATION 1557.0 I GAn ELEVATIOS 1039.0 I GAT" ELEVATION !lO.~.52 
1291$ 3.530 1580 3.430 1075. 3.637 3() 3..100 
1290 3.442 1575 3.380 1070 3.565 25 :l.3\O 
1285 3.360 1570 3.295 1005 . 3.490 .20 3.n:1 
1280 3.280 1565 3.170 lOGO 3.417 15 3.\50 
1275 3.220 1560 3.040 1055 3.340 10 3.085 
1270 3.182 1050 3.250 5 3.010 

GATE ELEVATION. 1267.02 GATE ELEVATION 1662.0 I G.ATF.:EIIEVATIO:-l 1041.0 I GATE l·:LF.:vATlON gnp.o 

1295 3.530 1580 3.550 1075 3.550 25 30450 
1290 3.457 1676 3.355 1070 3.4114 20 3.3HO 
1285 3.380 1672 3.290 1065 3.432 15 3.aOO 
1280 3.300 1568 3.345 lOGO 3.305 10 3.1i15 
1275 3.213 1564 . 30465 1055 3.290 5 3.080 

·1270· 3.120 

GATI1 ELEVATION 1270.481 GATE ELEVATION' 1567.0 IOATF. ELEVATION 1045.0 I GATt: EL"VATIO" 1001l.0 

1295 3.600 1580 3.665 1075 '3.037 18 :1.0·10 
1290 3.530 1577 3.650 1070 3.565 15 3.0.15 
1285 3.462 1573 3.600 1065 3.490 12 3.60" 
1280 3.410 '1570 3;535 1060 3.415 9 a.fiGO 
1275 3.375 ]055 3.3:10 6 3.505 

1050 3.220 

GATE ELEVATION 1274.011 GATE ELEVATION 1572.0 I GATE ELEVATION 1050.0 I GATE ELEVATION' ]013,0 

1300 3.725 I 1580 3.780 I 1075 I 3.717 12 I 3.718 1295 3.695 1579 3.755 1070. 3.670 10 3.690 
1290 3.662 1578 3.690 1065 3.615 8 3.645 
1285 3.630 1577 ·3.500 lOGO 3.560 6 3.595 
1280 3.600' 1576 3.150 10.55. 3.495 4 3.530 

GAT" ELEVATION 1277.50 I 

}~ Ilffi I 1280 3.765. 

GATJ!J .ELEVATION 1281.021 

ggg I gJ~g I 1288 3.705 
1285 3.725 

. GATE ELmvATlON 1284.50 1 

i~' I U~g ,. 
1288 3.950 

GATJ!J ELEVATION 1288.0 I 
1296 
1294 
1292 
1290 

3.750 
3.720 
3.670 
3.580 

IOATEELEVATION 1055.0 I GAT" ELEVATION 1020.0 

19~& I U~~ I ~ I a18 ]065 3.800 4 3.540 
1060 3.780 3.5' 3.400 

. 1055 3.763 

!GATEELEVATION 1050.0 I 

I lg!! I i:m I 1066 . 3.815 
1063 '3.920·. 

IdATEELEVATION 1065.0 I 

I t8~~ I U~g I 1072 3.910 
1070 3.950 

t:o'>rdiinates ofeurvea prepared by plotting original data. 'Gnte down. 

TABLE 2. "-(Contillued) 

Fa'ANT DA.!II 
(California) 

l~ 1 HU 1 jill 1 nil.1 lsi I 3
HIi 1 III 1 Hil 3.175 1030 3.390 .460' 560 3 

562 2.965 1025 3.125 Ig 3.365'· 555 . 3:~Ag 

ill 1 H~8 1 fggg 1 H~'I ~~. EVIAnO:8:~6'01 GA:::LEVIATlO:'6~;5'4 
671 3.200 1045 3.~1j5 20 g.~~g 1i!7 3.lj80 
568 3 125 1().j0 3 ... 70 15 3' .90 5'4. 3.5·10 
664 2.050 1035 3.400 10 3'5"00 571 3.485 

1030 3.300 Ii . 568 3.420 
1025 3.000 . 3.410 565' 3.320 

GATE ELEVATION 663.0 I GAT" ELEVATION 102401 GEl 

65gs7~~10. I H~g'l !g~g I 3g.:0~~,og 1 AT2;0~ 'LEVIATIO;:~;O'O I GAT55"880:L~VI"TIO;5:~I'1 
608 3.175 1040 3005 I 3.835 577 3.530 
605 3.080 1035 3:520 ]8 3.800 - 574 g':~~ 

2.9(10 1030 3 380 5 3.775 571 3:355 
1025 3:000 3.740 568 3.130 

GAT .. ELEVATION 566.0 I GATE ELEVATION 1026.0 I GATE ELE.... . I 

GATPl.EuVATION 572.0 I GA?E EUVATION 1030.0 I. 
580 3.725 I 1 :fg 3.720 . Igg8 1 Ui:8 I 

3.680 1045 3.885 . 
674 3.620 1040 3880 . 

1035 . 3:875 

GAn ELEVATION 573.0 I GATE ELEVATION 1032.0 I 
680 3.760 I 
6677683.760' fggg I Ufg I 

3.765 1045 3880 m ~:~sg mg f~g· 
GATE ELEVATION 575.0 I GA'" ELI'VAT/Oll .1034.0 j. 
. 580 3.780 I 1 

1~! HIg' ;il1 ltil I 
1036 3.945' 

• Coordinates or ~. Urve. prepared by plotting oriRiha' da'-. 
... "Gale down. 
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TABLE 2. --(Continued)

HooveR DAM (Arizona-Nevada) HoovEn DAM (Arizona-Nevada) HoovEr DAN (Arizona-Nevada)
SHAPE 4-M3 SHAPE 8-1%5 SHAPE 7-C4

Total head Cooffi- Total head Coeffli Total head Coerl-
on gate. eient on , cient, on gate, cielt,
in feet Cc in =et C, in feet C'

GATE ELEVATION' 1205.4 GATe ELEVATIONb 1205.4 GATE ELEVATIONb 1205.4

26 3.670 28 3.735 26 3.665
22 3.605 25 3,705 22 3.615
18 3.540 20 3.660 18 3.540
14 3.472 15 3.565 14 3.450
10 3.405 10 3.460 10 3.360
6 3.338 5 3.335 6 3.200

GATE ELEVATION 1209.4 GATE ELEVATION 1209.4 GATE ELEVATION 1209.0

20 I 3.675 I 24 3.59 23 3.725
17 3.645 20 3.540 19 3.650
14 3.615 16 3.492 15 3.580
11 3.585 12 3.428 11 3.508
8 3.555 8 3.330 7 3.415

GATE ELEVATION 1213.4 GATE ELEVATION 1213.4 f GATE ELEVATION 1213.0

20 3.880 . 20 M.765 19 3.800
17 3.875 16 3.765 16 3.845
14 3.876 12 3.725 13 3.825
11 3.870 8 3.668 10 3.750
8 3.870 4 3.600 7 3.640

GATE ELEVATION 1217.4 GATE ELEVATION 1217.4 GATE ELEVATION 1217.0

14 3.960 15 3900 IS5 - 3.960
12 3.980 12 3.8119 3.1930
10 4.010 9 3.900 11 3.935
8 4.075 6 3.930 $9 3,5170

1 • 7 4.020

GATE ELEVATION 1221.4 GATE ELEVATION 1221.4 I GATE ELEVATION 1221.4

10 3.890 I 11 3.830 I 4 I 3.815
8 3,930 9 3.840 12 3.820
6 4.020 7 3.875 10 3.823

5 4.100 5 3.935 8 M3825

- Coordinates of curves prepared by plotting original data. 6 Gate down.
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sharp reversal in the curve when the angle 0 approaches 28', and (3) that
the coefficient of discharge is a maximum at this angle. As the angle 0 is in-
creased from 280 to 900, contraction of the jet gradually reduces the coefficient
to approximately 3.33, which occurs when the weir is vertical. As 0 is de-
creased from 280 to 00 the coefficient is gradually reduced--either by approach
conditions, friction, or both-to that for a broad-crested weir, which may be
some value between 2.8 and 3.1. -As the principal difference between the drum
gate and the straight inclined weir lies in the curvature of the gate, the trends
for the two should be similar.

An inconsistency exists in Fig. 4-namely, the coefficient of discharge for a
vertical sharp-crested weir should approximate 3.33, but Fig. 4 shows that
Basin obtained 3.45. This conclusion is supported by the fact that the USBR,
Ernest W. Schoder, M.ASCE, and Kenneth B. Turner, ' and others have not

"Precise Weir Measurements," by Ernest W. Sehoder and Kenneth B. Turner, Tranuadions, ASCEF
Vol. 93, 1929, p. 999.

A
0 0

a
0

o m-o ~

'v~ A.

o~ ~*

ala

03
A.
0'

o
- 0

I

I.a.
d

to.

0 d
SaDOCi Ul ,,

410 DnUM OATES 

TABLE 2."-(Continued) 

HOOVER DAM (Ari.on"-N~vada) HOOVER DAM (Arizona-Nevada) IIOO"ER D ... " (Ariwnn-NcvBtlB) 
SHAPE 4-M3 SHAPE 8-M5 SllA~E 7-C4 

Total he"d 
on gate, 
in feet 

Cooffi
cient . . 

C. 

GATE ELEVATION' 1205.4 

26 3.670 
22 3.605 
18 3.540 
14 3.472 
10 3.405 
6 3.338 

GAT" ELEVATION 1209.4 

20 3.675 
17 3.645 
14 3.615 
11 3.685 
8 3.555 

GATE ELEVA'rION 1213.4 

20 3.880 
17 3.875 
14 3.876 
11 3.870 
S 3.870 

GATE ELEVATION 1217.4 

14 3.960 
12 3.gS0 
10 4.010 
8 4.075 

GATE ELEVATION 1221.4 

10 3.890 
S 3.930 
6 4.020 
5 4.100 

, 

I ,. 

I 
I 
I 
I 
I 

co.m
cient, 

C. 

GATE ELEVATION' 1205.4 

28 3.735 
25 3.705 
20 3.050 
15 3.565 
10 3.460 
5 3.335 

GATE) ELEVATION 1209.4 

24 3.590 
20 3.540 
16 3.492 
12 3.428 
8 3.330 

GATE ELEVATION 1213.4 

20 3.765 
16 3.765 
12 3.725 
S 3.66S 
4 3.600 

GATE ELEVATION 1217.4 

15 3.900 
12 3.8\10 
9 3.UOO 
6 3.930 

GATE ELEVATION 1221.4 

11 3.830 
9 3.S40 
7 3.875 
5 3.935 

, 

I 
I 
I 
I 
I 
I 
I 

• Coordinates of curVes prepared by plotting original data. 

To'al hMd 
011 Rate. 
in feet 

Coeffi
cient, 

C. 

GATE F:L~VATION' 1205.4 

2G 3.1105 
22 3.H15 
18 3.540 
14 3.450' 
10 3.360 
6 3.200 

GATE ELEVATION 1200.0 

23 3.725 
19 3.050 
15 3.580 
11 3.508 
7 3.415 

GATE ELEVATION 1213.0 

19 3.800 
16 3.815 
13 3.825 
10 3.750 
1 3.610 

GATJ.1 Ji:M:VATION 1217.0 

15 

I 
a.!J!;O 

1:1 3.11:10 
11 :-I.!l:J5 

IJ :l.1I10 
7 4.020 

GATE ELEVATION 1221.4 

14 3.815 
12 3.820 
10 3.823 
S 3;S25 

• Gnte down. 

sharp reversal in the curve when the angle 8 approaches 28°, and (3) that 
the coefficient of. discharge is 0. maximum at this angle. As the angle 8 is in
creased from 28° to 90°, contraction of the jet gradually reduces the coefficient 
to approximately 3.33, which occurs when the' weir is vertical. As Ois de
creased from 28° to 0° the coefficient is gradually reduced-ilither by appro Itch 
conditions, friction, or. both-to that for a broad-crested weir, which may be 
Bome value between 2.8 and 3.1. .As the principal difference between the drum 
gate and the straight inclined weir lies in the curvature of the gate, thc trends 
for the two should be similar. 

An inconsistency exists in Fig. 4-namely, the coefficient of discharge for a 
vertical sharp-crested weir should approximate 3.33, but Fig. 4 shows tliat 
.Bazin obtained 3.45. This .conclusion is supported by the fact that the USBR, 
Ernest W. Schoder, M:ASCE, and Kenneth B. Turner,& and other~ have not 

• "Precise Weir Measurements:' by Ernes' W. Schodcr and I(enneth B. Turner, 7'ran8aclion., ASCf:, 
Vol. 93, 19211, p. 9119. . 
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412 DRUM GATES DD"-

been able to check the discharge measurements of Bazin. However, the
actual values are not so important for the case at hand as is the significance
of the trend.

The method for combining results from the eleven drum gai
(Table 2) consisted of first plotting the coefficient of discharge data

E

GATES413

total head, including the velocity head of approach, measured above the highpoint of the gate, and r is the radius of the gate. In Fig. 5, C, is based on therelationship, Q = C. L HI. For positive values of 0, the head was measuredabove the lip of the gate, whereas for negative angles it was observed abovethe high point, or crest, of the gate proper. The method of measuring thehead is illustrated in Fig. 2.
Upon completion of a similar set of curves for each gate tested, the elevensets of curves were replotted and combined into the chart exhibited as Fig. 6.Tile results from the various gates showed good general agreement; and thecurves in Fig. 6 constitute the general experimental information needed fordetermining the discharge coefficients for gates in raised or partly raisedpositions. The supporting points are not shown in Fig. 6, but the individualinformation for each gate is listed in Table 2.

ANALYSIS Op TEST RESULTS

The curves in Fig. 6 show a tendency toward reversal, similar to that ex-hibited by the Bazin curve in Fig. 4, but the points of inflection vary from0 - 200 to 0 = 30*, depending on the value of H/r. Fig. 4 showed the co-efficients to vary only slightly with the head, but in this case tile coefficientsdefinitely Vary with the head.
A matter of significance is the reversal of the (II/r)-order which occurs at29' (Fig. 6). The coefficient of discharge has but one value, 3.88, when 0 ap-proximates 29*;:thuS, it is insensitive to both the radius and the head on thegate for this angle. The curve for H/r 0 approximates a drum gate ofinfinite radius and was obtained from the data of Bazin (Fig. 4) by apply-ing a uniform adjustment.
As stated previously, similitude is valid for small negative angles of 0, aswell as for positive angles up to 90*; thus, the curves in Fig. 6 are shownand recommended for use down to 0 = -15*. As the gate is lowered beyondthis angle, the curves double. back and converge, finally terminating in thefree flow coefficient.
The discharge coefficients in the region between 0 = --15* and the gatecompletely down are determined by graphical interpolation. Interpolation isaccomplished by plotting head-discharge curves for several gate angles between-15* and the maximum positive angle. Also the head-discharge curve isplotted for the free crest. This information is then cross-plotted to obtainvalues in the transition zone. The method will be explained in the examplethat follows. It will be discovered that negative angles* greater than -15*(with the exception of the free crest) are not particularly important from anOperator's standpoint, as a change in gate position has little effect on the dis-charge in this range.

It must be assumed that the coefficient of discharge is known for at leastone value of the head on the free crest (gate completely down) for the partic-ular spillway under consideration. With the coefficient known for one ormore heads, the complete coefficient curve for the free crest can be plotted byconsulting Fig. 7, in which H. and C. are the designed head and the coefficientI.

nio. 6.-G•NSRAL CURVES FOR THE DErERMINATION or DISCHARGE CoEFrICIENTO

for each gate as illustrated by the sheet for the Shasta Dam gate (Fig. 5).
With the coefficient of discharge as the abscissa and H/r as the ordinate, each
curve in y.. 5 represents a different gate angle 0, which the tangent to the
downstr ip of the gate makes with the horizontal. In all cases, H is the

412 DRUM GATES 

been able to check the discharge measurements of Bnzi? Ho~cv.er, the 
actual values are not so important for the case at hand as IS. the slgmficance 
of the trend; . 

METHOD OF COMBINING TEST RESULTS 

Th method for combining results from the elcven drum gatcs tcstcd 
(Table

e
2) consisted of first plotting the coefficient of discharge data BCI nmtely 
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, ~ ., DISCHARGE COEFFICIENTS FlO. 6.-GI!lNBIlAL CI1BVEs·roB THB DETER'UNATIO .. 0 . 

4.0 

for each gate as illustrated by the sheet for the Shasta Dam gat.e(Fig. 5). 
With the coefficient of discharge as the abscissa and H/~ as the.ordlDa~i e:h:· curve in.. '. 5 represents a different gate angl? 8, which the tangen .0 

own .. r . d . ..t· .. ip of the gate makes with the hOrIZontal. In all cases, [{ IS the 
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total hend, including the velocity head of approach, measured above the high 
point of the gate, nnd r is the radiuB of the gate. In Fig, 5, Of is bnsed on the 
relationship, Q = Cf LIlt. For posith'e values of 8, the head was measured 
above the lip of the gnte, whereas for negath'e angles it was observed above 
the. Iligh point, or crest, of the gate proper. The method of inensuring the 
head is illustrated in Fig. 2. 

. Upon completion of a similar set of curves for each gate tested, the ele~'en 
sets of CUrves n'ere replotted and combined into the chart exhibited liS Fig. 6. 
'rhe results from the vnrious gates showed good general IIgreement; lind the 
curves in Fig. 6 constitute the general experimental information needed for 
determining the discharge cocfficients for gates in raised or partly raised 
positions. The supporting points nre not shown in Fig. 6, but the individual 
information for ellch gate is listed in Tablc 2 . 

. ANALYSIS OF TEST REi!ULTB 

The curves in Fig. 6 show a tendency toward reversal, similar to that ex
hibited by the llazin curve in Fig. 4, but the points of inflection wiry from 
o = 20

0 

to 8 = 30
0

, depending on the value of Hlr. Fig. 4 showed the Co
efficients to vary only slightly with the head, but in this case the coefficients 
definitely vary with the head. 

A matter of significance is the reversal of the (ll Ir)-order which occurs nt 
21)0 (Fig. 6). 'rhe coefficient of discharge has but one value, 3.88, wben 81lp
proximates 29

0 

jthU8, it is insensitive to both the radius and the head on the 
gate for this. angle. The curve for H/r= 0 approximates a drum gate of 
infinite radius and was obtained from the data of Bazin (Fig. 4) by apply-
ing a uniform adjustment. . . 

As stated previously, similitude is valid for small negative angles of 8, as 
well as for positive anglcs up to 90°; thus, tbe curves in Fig. 6 ate shown 
and recommended for use down to 8 = -15°. As the gate is lowered bcyond 
this angle, the curves double. back alid converge, finally terminating in the 
free flow coefficient. . 

The discharge coefficients in the region between 8 = -15° Ilnd the gat~ 
completely down are determined bygrnphical interpolation. Interpolation is 
accomplished by plotting head-discharge curves for several gate angles between 
-15

0 

. and the maximum positive angle. Also the head-discharge eurve is 
plotted for the free crest. This information is then cross-plotted to obtain 
values in the transition zone. The method will be explained in the example 
that follows. It will be discovered that negative angles; greater than -150 

(with tho exception of the free crest) are not particularly important from an 
operator's standpoint, as n change in gate position has little effect on the dis
charge in this range; 

It. must be assumed that· the coefficient of discharge is known for at least 
one value of the head on the free crest (gate completely down) for the partic
ular spillway under consideration. With the coefficient known for one or 
more heads, the complete coefficient curve for the free crest can be plotted by 
conSUlting Fig. 7, in which H. and C. are the designed head andthe coefficient . ..4It 
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for the designed head, respectively. This chart was reproduced from a pre-

vious publication
t and represents a curve well supported by tests of some fifty

overfall spillway crests having wide variation in shape and operating conditions.

1.3 , ! APPLICATION OF RESULTS

and C. , 3.48) is constructed by arbitrarily assuming several values of H/H1.
and reading the corresponding values of C/C. from Fig. 7. The method is

illustrated in Table 3, and the head-coelficient curve for free flow (gate down),

obtained in this manner, is shown in Fig. 10.

Crest (iate Up) E12497.O') "

- "I
/

. /
/

/

1.2
1.1 From the plan and section of tsh Black
t. Canyon Diversion Darn (Idaho), shown in

0.9 Figs. 8 and 9, assume that it becomes nceds-

0.7 sary to compute and construct a rating curve

0.6 for one drum gate for each 0.5 ft of gate ec-

0.5 vation. The scale onl the gate position indi-

01.4 cator is calibrated to show the elevation of

0.3 the high point of the gate, and the gate has a

0.1 constant radius of 21.0 ft. The gate is 64 ft

0 o0.7 0.8 9 1. 1.1 long. The coefficient of discharge for the free
0.71dha 

1.

crest is C. = 3.48 for the designed head (F°)
. Rof 14.5 ft.

Fro. 7.-COErVICIENs or DISC1AROE With the coefficient of discharge known for

free flow at the designed head, the entire free-

flow coefficient curve can be established by consulting Fig. 7. The free-flow

coefficient.curve for Black Canyon Dam spillwaY (for which H. = 14.5 ft

/
r4 Ft5

Fia. 9.-SrILLWAY CREST DE.TAIL, BLACK CANTON DIAM IN IDAHO

TABLE 3.-1{EAD AND DISCHARGE COMPUTATIONS FOR A FREE CREST

(BLACK CANYON.DAM IN IDAHO)

Total head, Reservoir Ratio.. Ratio'b Coefficient, Q. in el Itf

T ot l ea ,, eleva ttion, It/lli. C I/C, . per See -
. H , in t I t i n f t

S(1) (2) (3) (4) (5) (6)

17 2499.5 1.172 1.020 3.55 15,950

16 2498.5 1.104 1.012 3.52 14.420-

14.5 .2497.0 1.0 1.0 3.48 12,296

12 2494.5 0.827 0.980 3.41 9,072

10 2492.5 0.690 0.960 . 3.34 6,769

8 2490.5 0.552 0.940 3.27 4,736

6 2488.6 0.414 0.905 3.135 %2949

4 2486.5 0.276 0.8,50 2.957 1.614

3 2485.5 0.207 0.815 2.835 943

2 .244.5 0.138 0.760 .2.642 478

* 1. ; 14.5 ft. C. -3.48. * The discharge for one gate: Q - C.L Nl, in which L = 64.0 ft.

FIG. 3.-PJAN Ow BLACZ CAxYON DIVERSION DAN I IDAHO

414 
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for the designed head, respectively. This chart was reproduced from n pre
vious publication' and represents a curve well su pportcd by tests of some fl£ty 
overfall spillway crests having wide variation in shape and operating conditions. 
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ApPLICATION OF RESULTS 

From the plan and section of the Black 
Canyon Diversion Dam (Idaho), shown in 
Figs. 8 and 9, assume that it becomes ncc~s
sary to compute and construct a rating curve 
for one drum gate for each 0.5 ft of gate cle
vation. The Beale on the gate position incli
cator is calibrated to show the elevation of 
the high point of the gate, and the gate has a 
constant radius of 21.0 ft. The gate is G4 ft 
long. The coefficient of discharge for the {rce 
crest is C. = 3.48 for the designed head (fI.) 

of 14.5 ft . . Ratio, ~ 
• ~~! JT-; .. ~oT~~~I~~BD':I~':~IIIl:~~ With the coefficient of discharge known for 

free flow at the designed head, the entire free-

flow coefficient curve can be established by consulting Fig. 7. 'l'he hee-now 
coefficient. curve for Black Canyon Dam spillway (for which if. = 14.5 rt 
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FIo. a.-PLAN or BIoACIt CANTON DIVERSION DAM IN IDAHO 
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and C. = 3.48) is constructed by arb't'l . 
!md reading the corresponding vnlu;sr~~1 ~/n~sumJng ~~vcral values of 11/11. 
Illustrated in Table 3 and the led iii' • from Fig. 7. The method is 
obtaincd in this mnll:1er, is' sho~': iI~C~~g~c:~~t curve for free flow (gate down), 

TABLE 

Totsl head,· 
. II, in It· . 

(1) 

17 
)6 
14.5 
12 
10 
8 
6 
4 
3 
2 

Crest (Gate Up) £12497.0) 

~ /' 
/ I 

/ . 

/ 
/ 

/ 
/ 

1+-----+'---- 12 ft 911n. 

Fia. g.-SrlLL"'·AY CREST DY-TAl 13 • lot LACK. CANTON l>ASI IN IUAIIO 

a.-HEAD AND DISCHARGE C .. 
(B 

. OMPUTATIONS FOR A FREE CREST' 

. LACK CANYON DAM IN I ) DAHO 

Rescr\'oir Ratio,· elevntion, Ratio,' . Coefficient, 

inn 
11/11 •. Co/C. C, 

Q. in ell It 
per ~cC' 

(2) (3) (4) (5) (6) 

2409.5 1.172 1.Q20 3.55 )5,950 
2408.5 1.104 1.012 3.52 14.420-

.2407.0 1.0 1.0 3.48 12.296 
2·194.5 0.827 0.9S0 3.41 9,072 
2492.5 0.690 0.960 3.34 6,769 
24110.5 0.552 0.940 3.27 4.736 
2488.5 0.414 0.905 
2486.5 0.276 

3.135 

2485.5 
0.850 

ll,949 

0.207 0.815 
2.957 1,514 
2.835 943 

'248-1.5 '0.138 0.760 .2.042 478 

• II. ;. 14:5 It . • c. = 3.48. • The discharge for one gate: Q = C ·L ilt I hi • ,nw chL aM.On. 
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Before considering the rating of the spillway with gates in raised positions,

itisnecessary to construct a diagram such as that shown in Fig. 11 to relate

gate elevation to the angle 0 for the Black Canyon Dam gate. The tabulation

in Fig. 11 shows the angle 0 for corresponding elevations of the downstream lip

of the gate at intervals of 2 ft.

20 Beginning with the maximum positive

angle of the gate, which is 34.883', the

computations may be begun by choosing

16 ' a representative number of reservoir ele-

vations as indicated in Col. 2, Table 4.

The difference between the reservoir ele-

Z 12 vation and the high point of the gate

(whichis tile downstream lip in this case)

constitutes the total head on the gate, and

values .of head are recorded in Col. 3.

Col. 4 shows these same heads divided by

the radius of the gate, which is 21.0 ft.

-
Entering the curves in Fig. 6 with

4 the values in Col. 4, Table 4, for 0 =

+34.883, .the discharge coefficients, listed

in Col. 5 of the set of computations desig-

0 nated "A," are obtained. The remainder

3.0 .3A4 3. Of the procedure outlined in Cols. 6 and

Cdefficienk 04 7, Table 4, consists of computing the dis-

'Fr. IS.-HmAu-CoEmcx,; Cunvz, charge for one gate from the expression,
BLAcx C•oYoN Duo, rN IDAno

Q C,'L H1. A similar procedure of

computation is repeated for other positive angles of 0 as in sets B, C, and D of

Table 4.
As the angle 0 is given negative values, the procedure for determining the

discharge remains the same for angles between 0 and -- 15*, except that the

head on the gate is measured above the high point rather than above tie lip.

Discharge computations for negative angles of the gate down to -15.017'

are tabulated in E, F, and G of Table 4.

Plotting values of discharge, reservoir elevation, and gate. elevation from

.Table 4 results in the seven curves in Fig. 12 for which the points are denoted

by circles. The extreme lower curve, on which the points are identified by

x-marks, represents the discharge of the free crest with the gate completely

down. The latter values were obtained from Table 3.

The discharge values shown in Fig. 12 are for one gate only. When more

than, one gate is in operation, the discharges from the separate gates may be

totaled providing the gates are each raised the same amount. . The experi-

mental models contained from one to four gates (with the exception of that of

Grand Coulee Dam, which contained eleven) so a reasonable allowancefor

pier effect on the discharge is already present in the results.

The intervals between the eight. Curves identified by points (Fig. 12) are

too great for rating purposes, especially the gap between gate elevations,

2485.75 ft 2482.5 ft. This is remedied by cross-plotting the eight curves

for various constant values of the discharge as shown in Fig. 13. Fortunately,

the result is a straight-line variation for any constant value of discharge. The

lines in Fig. 13 are not quite parallel and there is no assurance that they will
be straight for every drum gate. 'Nevertheless, this will not detract appreci-

F0. IL--RILATrOs,,. OF 1GATE ELEVATION TO ANGLE 0

,

ably from the accuracy obtained. Interpolated information from Fig. 13 is

then utilized to construct the additional curves in Fig. 12. If all curves are

considered, Fig. 12 shows the completed rating for the. Black Canyon Dam

spillway for O.S5"ft gate intervals. For intermediate values, straight-line

interpolation is permissible.

CONCLUSIONS

This paper has demonstrated how an existing control structure, such as

the Black 'Canyon Dam spillway, can also serve as a rating station. The

accuracy of rating curves obtained by the method is estimated to approach

that of an average current-meter traverse of the river providing that (1) the

gate position indicators are made as large as possible and are accurately cali-
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Before considering the ra.ting Of the spillway with gates in raised positions, 
it is necessary to construct a diagram such as that shown in Fig. 11 to relate 

. gate elevation to the angle fJ for the Black Canyon Dam gate. The tabula.tion 
in Fig. 11 shows the angle fJ for corresponding elevations of the downstream lip 

20 

I 

17 
16 

I 
V 

4 

[7 
o 
2.6 3.0 ·3A 

C<iefficien~ C q 

of the gate at intervals of 2 ft. 
Beginning with the maximum positive 

angle of the gate, which is 34.883°, the 
computations may be begun by choosing 
a representative number of reservoir ele
vations 118 indicated in Col. 2, Table 4. 
The difference between the reservoir ele
vation and the high point of the gate 
(which is the dowllstream lip in this ca.se) 
constitutes the total head on the gate, and 
values. of head are recorded in Col. a. 
Col. 4 shows these same heads divided by 
the radius of the gate, which is 21.0 ft. 

Entering the curves in Fig. 6 with 
the values in Col. 4, Table 4, for 0 = 
+34~88ao, .the discharge coefficients, listed 
in Col. I> of the set of computations desig
nated "A," are obtained. The remainder 

3.8 of the procedure outlined in Cols. 6 and 
7, Table 4, consists()f computing the dis
charge for one gate from the expression, 
Q = CqL HI. A similar procedure of 

·Fio. 10.-HI'lAt>-CoEl'l"ICII!'NT CUBvm, 
BLAC1< CANTON DAM, lH IDAHO 

computation is repeated for other positive angles of (J as in sets B, C, and D of 
Table 4, . 

As the angle 8 is given negative values, the procedure for determining the 
discharge remains the same for angles between 0 imd -15°, except that the 

. head on the gate is measured above the high point rather than above the lip. 
Discharge computa.tions for negative a~gles of the gate down to -15.017° 
are tabulated inE, F, and G of Ta.ble 4. 

Plotting values of discharge, reservoir elevation, and gate elevation from 
. Table 4 results in the seven curves in Fig. 12 for which the points arc denoted 
by circles. The e~treme lower curve,on which the points are identified by 
x-marks, represents the discharge of the free crest with the gate completely 
down. The latter values were obtained from Table 3. 

The discharge values shown in Fig. 12 are for one gate only. When more 
than one gate is in operation, the discharges from the separate gates may be 
totaled: providing the gates are each raised the same amount. The experi
ment8J. models containedfromone to four gates (with the exception of that of 
Grand' Coulee Dam, which. contained eleven) so a r¢asonable allowance for.· 
pier effect oli the discharge is already present in theresults. 

The intervals between the eight curvcs identified by points (Fig. 12) are 
too great for rating purposes, especially the gap between gate elevations, 
2485~75 ft 12482.5 ft. This iii remedied by cross-plotting the eight curves 
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for various constant values of thedischnrge as shown in Fig 13 F. t I . 
the It . t' I . . . . or"unn e y 
1
. r~su .1S a s mig It-lme variation for any constant value of discharge Th' 
mes In 1i'lg 13 t 't ,. e 

b . . . nrc DO qUI e pntallel and there is no assurance that they wjIJ 
c strfilght [or every drum gate.· Ne\'ertheless, this will not detract appreci-

£1 Crest tolU.! 
(I PIn 2411LU 

(' t4 9' 0 

~--------------~ 
~ ___ -'-_______ 112495,0 

Ji'IO. 1J.-REL~T(ON"81np or GATE ELEVATION TO ANGLE 6 

:,bIY frt~ ~le acCUracy obtained. Interpolated information from Fig 13 is 
len u I Ize to construct the additional curves in Fig 12 If·· II . 

consid d F' 12 h .. . . a curves are 
. ere, Ig. sows .the completed rating for the. Black Canyon Dam 

~~::~~:iat:~~ i~·~:r~!:~~le~ntervals. For intermediate values, straight-line 
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the ~~:c:a~:rhas demonst~ated how an existing control structure, such as 
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brated, (2) the reservoir gage can be read to within 0.05 ft, (3) nearly atinos-

pheric pressure exists under the sheet of water after it springs from the gate,

and (4) all gates are set at approximately the same elevation.

TABLE 4.-HEAD AND DISCHARGE COMPUTATIONS FOR DRUM GATES

IN RAISED POSITIONS

Reser- H, RatonC 
Rciwr-

voir H Rto, Cefri- 1l, ýý in voir 11, Ratio. Co~ffB. JI .if. C1if

et eleva- in H cients, in 
i" n Set elova. It tin

Set eeva. in 1 cietsr er

tion, it- 7 C, ft sper lion, (to 7 C# It eft ,

in It r 
in ft

(1) (2) (3) (4) (5) (6) (7) (1) (2) (3) (4) (5) (6) (7)

GATE ELEVATION 2497.0; 6 + 34-88* GxTr. ELEVATtON 2489.0: 0 - 1.28'

2498.0 1 0.048 3.88 1 247

A 2499. 0.095 3.88 2,828 699 1 0.018 3.21 295

2500.0 3 0.143 3.88 5.196 1.283 2491.0 2 0.095 3.28 2.828 591

M 2492.0 3 0.143 3.34 5,190 1.111

E 2494.0 5 0.238 3.45 11.18 2.469

G 
2.196.0 7 0.3a3 3.545 18.52 4,202

GATE ELEvAION 2495.0; U -- 23.430 ] 21~28.0 9 0.429 3.63 27.00 6.273

2496.0 . 1 - 3.4 2500.0 11 0.521 3.695 30.48 8.627

2496.00110.08.3.8331624

2497.0 2 0.095 3.80 2.828 698

B 2498.0 3 0.143 3.87 5.196 1,284 (;ATF EL.VATION 2487.2:0 - - 8,28'

2499.0 4 0.190 3.87 8.00 1,979

2500.0 5 0.238 3.88 11.18 2,770
2.188.0 0.8 0.038 3.02 0.716 138

2489.0 1.8 0.080 3.10 2.415 470

GATE ELEVATION 2493.0; 6 = + 14.220 2490.0 2.8 0.133 3.17 4.685 950

- 2192.0 4.8 0.229 3.31 10.52 2.220
F 2494.0 6.8 0.324 3.43 17.73 3.892

2494.0 1 0.048 3.69 1 236 2196.0 8.8 0.419 3.51 25.10 5,863

2495.0 2 0.095 3.73 2.828 675 2498-0 10.8 0.515 3.58 35.49 8,131

C 2496.0 3 0,143 3.75 5.196 1,247 2509.0 12.8 0.610 30635 45.79 10.653

24980 5 0.238 3.80 11.18 2,719

2500.0 7 0.333 3.84 18.52 4,552
_ _ _ GATE ELEVATION 2485.75; 0 - 15.02'

GATZ EeLEVATION 2491.0; 0 8 + 6.13*
2,87.0 1.25 0.000 3.00 1.398 268

2,188.0 2.25 0.107 3.07 3.375 603

2492.0 1 0.048 3.47 1 222 2489,0 3.25 0.155 3.15 5,859 1.181

2493.0 2 0.095 3.51 2.828 635 G 2491.0 5.25 0.250 3.275 M2.03 2,522

D 2494.0 3 0.143 3.57 5.196 1,187 2493.0 7.25 0.345 3.375 19.52 4,216

2496.0 5 0.235 3.63 11.18 2,597 2495.0 9.25 0.440 3.465 28.13 0.238

2498.0 7 0.333 3.70 18.52 4,386 2A97.0 11.25 0.530 3.54 37.73 8.548

2500.0 9 0.429 3.77 27,00 6.515 2499.0 13.25 0.631 3.595 48.23 11,0907

.'H is the total head on the gate. A The dischtrge for one gate: Q - C, L ll.

'In connection with provision (3), the blunt piers on the Black Canyon Dam

spillway, Figs. 8 and 9, provide effective aeration under the overfalling sheet

of water for all but very small heads with gate completely raised. In the

case of provision (4), uniform operation of the gates is also most desirable from

the standpoint of stilling basin operation for minimum erosion downstream.

*. Discharge measurements on the prototype are desirable whenever possible

as:a check on the accuracy of the foregoing method. Sufficient observations

should be taken, however, to establish t e faet that the prototype information

is consistent and reliable.
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brated, (2) the reservoir gage can be read to \yjt.hin 0.05 ft, (3) nearly atmospheric pressure exists under the sheet of water after it springs from the gnte, and (4) all gates are set at approximately the snme elevation. 
'tABLE 4.-HEAD AND DISCHARGE COMPOTATIONS FOR DRUM GATt;S . 

IN RAISED POSITIONS 

= 
Reser- Ratio. 111. Q.in 

Re!;l~r· natlo, Ill. ll. in voir !l. Coelll- voir 11. Co.lll· 
Set eleva- m Il cients, in CU It Set ehn'l\ .. in !!. eicnts. in ell It 

tion, fto - C, It per tiOIl, It· C. It prr 
r sec" in ft 

r ~cc· 
in ft 

(ll (2) (3) (4) (5) (6) (7) (I) (2) (3) (4) (5) (6) (7) 

GATE ELEVATION 2497.0; 6 = + 34.SS' GAl'" F.LE\'AnON 2489.0: 0 = - 1.28' 

1 3.86 1 247 2·\90.0 I 0.0·18 3.21 I 205 
3.28 2.828 5p·t 

\ \ 
\ 2498.0 \ \ 0.048 \ A 2499.0 2 0.095 3.86 2.828 699 

3 0.143 3.86 5.196 1.283 2491.0 2 0.095 
2492.0 3 0.143 3.31 5.190 1.111 

11.18 2,409 

2500.0 
E 2194.0 5 0.238 3.4!) 

GATE ELI!:VATION 2495.0; 9 = + 23.43' 
2·I\j().0 7 0.333 3.015 18.f,2 4.202 
2·1\18.0 9 0,429 3.03 27.00 6.273 
2&00.0 11 0.521 3.605 30.48 . 8.627 

"00' \ 
1 \'~ \ ,~ 1 246 

2497.0 2 0.095 3.86 2.828 698 (lATE RLE""T'ON 2187.2; 9 = - 8.28" B 24~8.0 3 0.143 3.87 5.196 1.284 
2499.0 4 0.190 3.87 8.00 1,97Y 
2500.0 5 0.238 3.88 11.18 2.770 

2·188.0 0.8 0.038 3.02 0.716 138 
2'18~.0 1.8 0.086 3.10 2.415 471) 

GATE ELEVATION 2493.0; 8 = + 14.22" 24~I}·O 2.8 0.133 3.17 ~.685 nso 
F 21!}2.0 4.8 0.229 3.31 10.52 2.2~9 

21\H.O 6.8 0.32-\ 3.n 17.73 3.892 
2494.0 1 0.048 3.69 I 236 21\16.0 8.8 0.419 3.51 2&.10 5.863 
2495.0 2' 0.095 3.73 2.828 675 2498·0 10.8 0.5\5 3.58 35,49 8,131 

C 2496.0 3 0.143 3.75 5.196 1.247 2500.0 12.8 0.610 3,635 45.79 Hl.H1;3 
2498.0 5 0.238 3.80 11.18 2.719 
2500.0 7 0.333 3.84 18.52 4,552 

GAT!! ELEVATION 2485.75; 0 ~ - 15.02° 
GATS ELEVATION 2491.0;8 = + 6.13' 

2·181.0 1.25 

'~r 
1.3118 268 

2·188.0 2.25 0.107 3.07 3.375 6(13 
2492.0 1 0.048 3.47 

, \ m 
2489.0 3.25 0.155 3.15 5.859 1.181 

2493.0 2 0.095 3.51 2.828 635 G 
2491.0 5.25 0.250 3.275 12.03 2.522 

2494.0 3 0.143 3.57 5.196 1.187 2·t93.0 7.25 0.345 3.375 19.52 4.216 
D 2496.0 I) 0.235 3.63 11.18 2.597 2495.0 9.25 0.440 3,465 28.13 6.238 

2498.0 7 0.333 3.70 18.52 4,386 2197.0 11.25 0.536 3.54 37.73 8.M8 
2500.0 \I O.42Q 3.77 27.00 6.615 2499.0 13.25 0.631 3.595 48.23 11.0\17 

r--
.• H is the total head on the .gate. 'The di.chnrge for one gate: Q - C. L lIfo = 

In connection with provision (3), the blunt piers on the Black Canyon Dam spillway, Figs. 8 and 9, provide effective aeration under the overfa\\ing sheet o{water for aU but very small heads with gate completely raised, In the case of provision (4), uniform operation of the gates is also most desirnble from the standpoint of stilling basin operation for.minimum erosion downstream . . Discharge measurements on the prototype are desirable whenever possible as a check on the accuracy of the foregoing method. Sufficient observations SlioUld be taken, however, to establish tfieiact that the prototype information is consistent and reliable. . . 
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D.I SCUSS ION

GUfDo IVYssS.-The information presented by Mr. Bradley is of utmost

value for determining the quantities of discharge over drum gates under various

heads for any gate position. This information will perinit operators il the

field to a(ljust the gate position from corresponding chart values in such a

manner as to obtain the desired flow. The use of drum gates as an actual

metering device for spillway quantity discharges is unique and the results

obtained are more practicable and reliable than those obtained by stream

iaging, especially when this gaging is conducted during periods of high floods.

It would have been interesting if the author had presented an investigation

of the flow, profiles of the upper and lower nappe surfaces, as well as the actual

water p)ressures on the upstream plate of the drumn gate by use of charts. This

would afford an opportunity to obtain the true loading conditions on the gate

during the cycle of operation from fully-raised gate to fully-lowered gate. This

infornmation would be important in the determination of the buoyancy and

lnading criteria of the gate structure.

SAM SIuuIrs,,' M. ASCE.-An outstandling contribution to the design and

operation of drum gates has been presented in this report of the author's work

at the USI1R. The lalmer and its comiplenieut 2 fill a great need.

Since 1928, when the Freeman Seltolarships were established, there has

been a tremendous developument of hydraulic model research in the laboratories

of the United States. Although these laboratories are unexcelled in size anid

quality, many hydraulic engineers have pondered the procession of models

(spillways, stilling pools, and river reaches) in the period from 1928 to 1953

with few, if any, sumnmarics or proposals for design to reduce the dependence

on models. In MIr. Bradley's work there is strong evidence that the laboratories

will produce correlations and syntheses-not more models.

When it is realized that many of the most famous and productive labora-

tories in the United States did not exist prior to 1928, the lack of correlation

and synthesis for general use is understandable. The hope is that other works

of similar quality will be added to engineering literature.

BOn BUEHLER,O.A. Al. ASCE.-An interesting and clever use of data has

resulted in a met~hod by which records of gate settings at dams can be made a

substitute for missing stream-flow records and can be used to augment existing

records. The construction of a dam and reservoir often floodsan established

t . stream gage. Unless the gage is replaced below the dam or upstream from tie

reservoir, subsequent stream flow usually is not accurately known. Sometimes

a series of dams (each causing the water to back up to the dam above) prevents

continuing established gages at the.strategic points where: they had been

I Mech. Engr., Bureau of Reclamation, U. S. Dept. of the Interior, Denver, Colo.

I Associate Prof., Director, Hydr. Lab., Civ. Eng. Dept., Pennsylvania State College, State College, Pa.

I Hydr. Engr.. TVA, Knoxville, Tenn.
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01 SCU SS ION 

GUIDO '\Vyss6.-The information presented by Mr. Bradley is of utmost 

vnlue for determining t.he quantities of discharge over drum gates under vnrious 

hends for nny gate position. This information will permit operators in the 

field to ndjust the gate position frOIll corresponding chart yalues in euch B 

manner ae to obtain the desired flow. 'l'he .. usc of drum gates as an actual 

metering device for spillway quantity discharges is uniq lie and the results 

obtained are more practicable nnd reliable· than those obtained by stream 

g,aging, especially when this gaging is conducted during periods of high floods. 

It would hnve been interest.ing if the lIuthor .had presented an il\\'estigntion 

of the flow, profiles of the uppel' and lower nappe surfnces, as well as the actuul 

water pressures on the upstream plnte of the drulll gnte by use of churts. This 

would afford an opportunity to obtaiil the tl"Ue londing conditions on the gnte 

during the cycle of operation from fully-raised gate to fully-lowered gllte. This 

information would be important in the determilltltion of the buoyancy and 

loading criteria of the gate structure. 

S.UI SUULlTS,T 1\1. ASCE.-All outstanding contribution to the design and 

operation of drum gates has been presented ill this report of the author's work 

at t.he USBIt. The papor aJi(1 its 001ll1'Ielllollt2 fill a groat lIoed. 

!:linee \ !I2S, when t,he Frc('II\:\\I Hcholitnlllips \\'ere ('l"l:lhlhdlCd, t.Il1~n' hns 

been 11 tremendou.'i de\'elopuwnt of hytll'auliu model reselll'l,h ill the lahol'u\oricR 

of the United States. Although these la uoratories nrc ullcxcellc{1 in size nnd 

qUality, many hydmulic engineers have pondcred the proccssioll of model!'1 

(spillwItYs, stilling pools, nnd rh'er reaches) in the period from 1928 to 195:1 

with few, if IIny, sUillmal'ies or proposals for design to reduce the depen<icnl'e 

on models. In Mr. Brndley's work there is strong evidence that the laboratories 

will produce correlations 1\l1d syntheses-not more mollels. 

When it is realized that mltny of the most famous and productiye labora

tories in the United States did not exist prior to 1928, the lack of correIntion 

and synthesis for general use is understandable. The hope is that other works 

of similar quality will be added to engineering literature. 

BOD BUEHLER,'.A.?II. ASCE.-An interesting and clever use of data has 

resulted in a l1le~hod by which records of gate settings at dams can be made a 

substitute for missing stream-flow records and can be used to augment existing 

records. The construction of a dam lind reservoir often floods an established 

stream gage. Unless the gage is replaced below the dam or upstream from the 

reservoir, subsequent stream flow usually is not accurately known. Sometimes 

a series of dams (each causing the water.to back up to the dam above) prevents 

continuing established gnges at the . strategic points where they had been 

• Mech. Engr:; Bureau of Reolamation, U. S. Dept. of tho IDterio~. Denver, Colo. 

, Associate Prof., Director, Hydr. Lab., Civ. Eng. Dept., Pennsyl':BniB SteteCollege, State College. Pa • 

. • Hydr. Engr .. TVA, Knoxville. TenD. . . 
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located. The less accurate--and more costly--slope stations are not comn-

pletely satisfactory alternatives to the single-line rating stations.

If the spillway of a dam can be rated with an accuracy comparable to the

accuracy obtainable with a gage (as demonstrated by Mr. Bradley for certain

spillway types), and if allowance is made for flow through other whter outlets

such as turbines, locks, and sluices, the structure is then superior in some

respects to the gage. For example, the rating of the dam should be permanent,

.whereas the rating of a gage usually requires frequent checking.

Mr.-Bradley's method for rating drum gates not only allows records for

ordinary stream flow to be supplemented, but also probably gives a more

accurate determination of extreme flood rates than do most gages. lie has

made an important contribution to the planning and design of drum-gated

structures.
The author has presented a method for rating a spillway at all heads pro-

vided the coefficient for one appreciable head is known. He also states, that

a coefficient for the designed head can be estimated for most spillways by a

method previously published.' The writer, on the other hand, offers a method

by which an ogee spillway can be rated, provided its profile shape is known.

The method is based on an equation derived by R. N. Brudenell, A. M. ASCE,

incidental to studies, made on radial gates.' Mr. Brudeneli's equation is

Ell. I was intended to be used with heads greater than HII/4, although the
equation has been found to agree closely with model data for somewhat lower

heads. Without knowing any coefficients, Eq. 1 gives discharges that agree

closely with those obtained by Mr. Bradley for Black Canyon Dam. In the

case of Black Canyon Dam, Mr. Bradley used one known coefficient and the

curve of Fig. 7. Free-flow discharges computed by the two methods are shown

in Cols. 2 and 3, Table 5. The procedure by which Eq. 1 was applied will be

described subsequently.

1.

3.97 L It'*6Q - H 0.12 D . . .. .. .. .. 1)

in which Q is the spillway discharge, in cubic feet per second; L denotes the

length of the spillway, in feet; H is the total head on the spillway crest, in feet;

2 I.I

0.

4

2

0 "

8

6

.//Eq. I Fi.

2•

0/

TABLE 5.-FREE DISCHARGES FOR BLACK CANYON DAM IN IDAHO

UsING EQ. 1 UsiNa Flo. 14

Total head, Discharge;
in feet in cubic feet

per second- DM harh e Difference, ,h, i *ee .)ifferCnvo,.

0.k

0.4

17

(2):

15,950

per second in l ...... t

(3) . (4)

15,847 -0.65

pe'r second all pice I.ll
(5) (6)

15,910 -0.25

16 14,420 1,4363 _-- ,- 2-0.
14.56 12,296 12,247' -0.40 12,290 0

12 9,072 9.013 -0.05 9.049 -0.25

10 6,759 6,708 -0.75 6,735 -0.36

4,736 4,673 -1.33 4,492 -0.93

8 2,949 2,932 -0.58 2,944 -0.20

4 1,514 1,521 +0.46 1 527 +0.85

3 .043 954 +1.17 1958 +1.10

2 478 494 • +3.35 496 +3.76

. From Col. 6, Table S. i'Head at which Cg = 3.48. - C, would be 3.466 for this discharge.

and. HD represents, the design head in feet. The design head is that head.

which produces a standard lower nappe that agrees closely with the spillway

profile.

9 "Flow over Rounded Crests," by R. N. Brudenell, Engineering Neiva-Record. July 18, 1935, p. 95.

0.2

0

0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10
Value of the Ratio Ca

FIG. 14.-CoMpAisoN UP VALoES OBTANED FRoM Fio. 7 AND Eq. 1

It is assumed that in choosing Black Canyon Dam for his example, the

author knew that his method would yield discharges close to known values.

The good agreement for all. except the low heads shows thai, in this example,

Eq. 1 (using only the shape of the spillway) also produces suitable results.

1/
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located. The less accurate--and more costly--slnpe statiol1s I\re not eOlll

pletely satisfactory alternatives to the single-line rating stations. 
If the spillway of a dam canbe rated with an accuracy comparable to the 

accuracy obtainable with a gage (as demonstrated by 1\lr. Bradley for certain 
spillway types), and if allowance is made for How through other wMer outlets 
such as turbines, locks, and sluices, the structure is then superior in some 
respects to the gage. For example, the rating of the dam should be permanent, 
whereas the rating of a gage usually requires frequent checking. 

Mr.' Bradley's method for rating drum gates not only allows recol:(ls for 
ordinary stream' How to be supplemented, but also probably gives It more 
accurate determination of extreme flood rates than do most gllges. He has 
made an important contribution to the planning and design of drum-g!tt~tl 
structures. 

The author has presented a method for fitting a spillway at all heads pro-
vided the coefficient for one appreciable head is known. He also states. that 
a coefficient for the designed head can be estimated for most spillways by 1\ 

method previously published.s The writer, on the other hand, offers a method 
by which an ogee spillway can be rated, promded its profile shape is known. 
The method is based on an equation derived by R. N. Brudenell, A. 1\'1. ASCE, 
incidental to studieS. made on radial gates.s Mr. Brudenell's equation is 

3.97 L /lUi ' 
Q = HOl1 •••••..••••••••••.• , ., •• (1) 

. D 

in which Q is the spillway discharge, in cubic feet pel' second; L denotes thc 
length of the spillway, in feet; H is the total head 011 the spillw:ay crest, in feet; 

TABLE 5.-FREE DISCHARGES FOR BLACK CANYON DAIIl IN IDAIIO 

USING EQ. 1 USING FIG. H 

Total head, Discharge; 
in feet in cubic feet 

per eooondo i~~~~i~rf:;t nilTcrtmc(!. 
Dj~r.hn.rgc, 1 )iITcrclH'o. 

in cubic {eet 
per second 

in vcrcent per second 
in IJOn~ent' 

, (1) (2) : (3) (4) (5) (6) 

17 15,950 15,847 -0.65 15.910 -0.25 

16 14,420 1,4363 -0.39 14.421 -0.01 

14.5' 12,296 12,247' -0.40 12,290 0 

'12 9,072 9,013 -0.65 9,049 -0.25 

10 6,759 6,708 -0.75 6,735 -0.36 

8 4,736 4,673 -1.33 4,692 -0.93 
, 6 ' 2,949 2,932 -0.58 2,944 -0.20 

'4 1,514 1,521 +0.46 1,527 +0.86 

3 .043 954 +1.17 958 +1.59 

2 478 494 +3.35 496 +3.76 

-' 
' .• From Col. 6, Table 3. 'Head at whicb C. = 3.48. • C. would be 3.466 for tbis dlacharge. 

and' HD represents. the design head in feet, The design head is that head 
which produces a standard lower nappe that agrees closely with the spillway 

profile. 

'''Flow over ROUDded Crests," by R. N. Brudenell. Engineering NoW-Ret.rd.- July 18, 1935, p. 95. 
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Jo:C!, I WIIS intended to be lIHetl wit·h ltentls ,::rrlltcr than /11)/4, nlthongh the 
Ct)lllltlOlI hilS been found to ngree closely with modcl data for somewhat lower 

,heads. Without knowing any coeflicients,Eq. 1 gives dischnrges that ngree 
doscly with those obtained by Mr. Brndley for Black Canyon Dam, In t.he 
cllse of Black Canyon Dam, 1\11', Bradley used one known coefficient and the 
;-urve of Fig. 7, Free-flow discharges computed b~' t.he two methods arc shown 
JIl CO.ls. 2 lint! 3, Table 5. The procedure by whieh Eq. 1 wns applied will be 
dest"rlbeu subseqllently. 
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, . It is assumed th.at in choosing Black Canyon Dam for his example,' the 
author knew that Ius method would yield discharges close to known values 
The good .agreement for all· except the low heads shows thai, in this example: 
Eq. 1 (UBlIlg only the shape of the spillway) also produces suitable results. 
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This good agreement suggests, too, that there must be a close relationship

between the curve in Fig. 7 and a similar curve that can be derived from Eq. 1.

To examine the relationship, theoretical discharge coefficients were computed

by using

BUEHLER ON DRUM GATES 425

The solid-line curve in Fig. 14 also was tested in this manner. The samne
coefficient at each project was assumed to be known as when the curve in

Fig. 7 was tested. Col. 8, Table 6, shows that for appreciable heads the maxi-

muui error is slightly more than 2% (Madden Dam).

Tleso comparisons show that the direct application of Eq. 1, Fig. 7 (or

Fig. 14) (derived from Eq. 1), all give highly accurate free-flow spillway dis-

TABLiE 6.--Co.AtPAnisoN oF FRitE-FLow SrILLWAY COEFF.1CENTSand Eq. 1, from which

Q O' 1, I 3,r ....... .. ........ . ..... (")

Cc 3.97 Ht'1. 2 ..... .(3)

The design head, HD, was found (by a method to be described subsequently)

to be 45 ft for Black Canyon Dam, and this value was used in making the test.

Thus, for HD = 45 It,
C. 2.5143 111,62• 0 .)

C5  251~4(.e....................1

For several assumed values of total head, 11, varying from 2 ft to 58.5 It, cor-

responding C,-values were computed. The resulting C, of 3.97 for a head of

45 ft (Hf) was taken arbitrarily as the known coefficient, C.. Then the (Hl/He)

-ratios and the (C,/Co)-ratios were computed for all other heads in the

assumed range. The resulting curve is the solid line in Fig. 14. The dashed

curve is from Fig. 7. The agreement is close--as expected. Still using Hn

equal to 45 ft, the remainder of the process was repeated uising the coefficient

for the 25-ft head as C., and then using the coefficient for the 12-ft head as C..

There was no discernible difference in the curves resulting from the three

separate selections. A similar procedure, using HD equal to 20 ft in Eq. 1,

also showed no differences from Fig. 14. It can probably be proved that there

should be no difference.

Thecurve derived fromEq. I then wasapplied to the Black CanyonDam spill-

wiay, assuming (as did the author) that the coefficient is 3.48 at a 14.5-ft head.

The resultant free discharges are shown in Col. 5, 'fable 5.

The free-flow coefficients in Table 2 invite further comparisons with Eq. I

for the four projects for which spillway profiles are given in Fig. 3. It should

be remembered that this comparison tests the use of only the spillway shape as

a guide to free discharge. for the entire range of heads. Col. 4, Table 6, shows

that for appreciable heads the maximum error in the four cases is approxi-

mately 2% (Hamilton Dam). Observed coefficients in model tests often scatter

as much.
The same coefficients permit testing the curve in Fig. 7 for all eleven-spill-

ways. This test is not as severe, however, because it is necessary to assume

one known coefficient at which head agreement becomes perfect. At near-by

higher and lower heads, large divergences would not be expected. Col. 6,

Table 6, shows that for appreciable heads the maximum error is slightly greater

than 2% (Hoover Dam, shape 8-M5). The base coefficient selected to obtain

C0 from the (Ck/Co)-ratios is designated by a footnote for each project.

These arbitrary selections were made for medium high heads.

, *'0"•

iiUsxo EQ. I dslN.o Fi'.7. Us7 xa F Io. 14

T, l incl, oftaineod--
in feett from modei Difference. Difference, Difference,

test C in percent , in percent c° in percent

(i) (2) (3) [ (4) () 1 (7) (8)

GRAND COULEV DAM (WAs,,INGTON)

35 3.920 3.914 - 0.15 3.902 1 --0.46

30 3.842 3.331 - 0.21) 3.827 -0.39

25 3.745 • 3.745- 0 3.745- 0
20 3.635 3.655 + 0.55 3.651 +0.4t
15 3.510 3.550 + 1.14 3.524 - +0.40

10 3.352 3.370 + 0.54 3.356 +0.12
5 &,220 3.138 2.Z54 3.168 -- 1.62

BiIAxnA DAM (INDIA)

28 3.080 3.736 + 1.52 3.732 +1.41

23 3.045 3.0-15 . 0 3.645 . 0

18 3.550 3.547 - 0.08 3.543 -0-20

13 3.420 3.434 + 0.41 3.401 -0.47

8 3.275 3.215 - 1.83 3.208 -2-04

3 3.120 2.748 -11.92 2.854 -8.53

SHASTA DAM (CALFORNIA)

38 3.895 3.910 + 0.39 3.899 +0.10

33 3.835 3.839 +,0.10 3.831 -0.10

28 3.760 3.760. 0 3.7r00 0

,23 3.675 .3.77 + 0(.5 3,674 -0,03

18 3.575 3.591 + 0.45 3.56'8 -0.20

13 3.405 3.455 - 0.29 3.429 -- 1.0

8 3.335 3.215 - 3.00 3.230 -3.15

IfAMILTON DAM, (TExAs) h11 52 FT

35 3.710 3.785 +2.02 3.741 + 0.84 3.730 +0.54

30 3.645 3.716 +1.95 3.662 + 0.47 3.659 +0.38

25 3.580 3.035 +1.54 3.580 0 3.580. 0

20 3.500 3.539 +1.JA 3.494 - 0.17 3.490 -0.29

15 3.400 3.420 +0.59 3.394 . 0.18 3.309 -0.91

20 3.290 3.258 -0.97 3.222 . 2.07 3.208 -2.50
5 3.160 2.997 [ -- 5,16 3.00 /.0 3.029 -- 4.14

FWANT D.AM (CAuroRweA)

20 3.650 3.717 + 1,84 3.700 +1.53
17 3.625 3.039 + 0.39 3.632 +0.19
14 3.550 •3.50- 0 3.550.

11 3.460 3.458 - 0.0, 3.452 -0.23

8. 3.340 +3.348 + 0.24 3.319 -0.63

6 3.175 3.142 - 1.04 3.131 -1.38
2 2.905 o n 2.723 s.8t5 2.812 -- 5.1.

4
- Coefficient sw•umed to be known.
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This good agreement suggests, too, that there must .be a close relationship 
. between the curve in Fig. 7 and a similar curve that CUll be derived from Eq. 1. 

To examine the relationship, theoretical discharge coemcients were computed 

by using 
Q = C

f 
L Jlm ..... ................ , .... (2) 

and Eq. 1, frolu which 

. . 

3.97 JlU2 
C

f 
= j{o;I!D l!a!2.···· .................... (3) 

.. 'the design head, HD, was found (by a method to be described subsequclltly) 
to be 45 ft for Black Canyon Dam, and this value wnsllsed in making t.he test. 

Thus, for HD = 45 ft, 
2.5143 [(1.62 C; = H'/2 ........ " .............. (·1) 

For several assumed values of total head, II, varying from 2 ft to 58.5 ft, eor
responding CQ-values were computed. The resulting C. of 3.97 for a head of 
45 ft (H.) was taken arbitrarily as the known coefficient, C.. Then the (ll/II.) 
-ratios and the (CQ/C.)-ratioB were computed for all other lleads in the 
assumed range. The resulting curve is the solid line in Fig. 14. The dnshcd 
curve is from Fig. 7. The agreement is close-as expected. Still using H D 

equal to 45 ft, the remainder of the process was repeateu using the coemcient 
for the 25-ft head as C., and then using the coefficient for the 12-ft head as C •. 
There was no discernible difference in the curves resulting frol11 the three 
separate selections. A similar procedure, using HD equal to 20 ft in l~q. 1; 
also showed no differences from Fig. 14. It can probably be proved thnt there 

should be no difference. 
The curve derived from Eq. 1 then was applied to the Black Canyon Dmllspill-

Wlty, assuming (liS did the author) that thc coefficient is 3.48 nt n 14.5-ft head. 
The result3.nt free discharges are shown ill Col. 5, 'fable 5. 

The free-flow coefficients in Table 2 invite further comparisons with EI). 1 
for. the four proiects for which spilhvay profiles are given in Fig. 3. It should 
be remembered that this comparison tests the use of only the spillway shape !IS 

a guide to free discharge. for the entire range of heads. Col. 4, Table 6, shows 
that for appreciable heads the maximum error in the foui' cases is approxi
mately 2% (Hamilton Dam). Observed coefficients in model tests often scatter 

8S much. 
The same coefficients permit testing the curve in Fig. 7 for nil eie"cnspill-

ways. This test is not as severe, however, because it is necessary to assume 
one known coefficient at which head agreement becomes perfect At near-by 
higher and lower heads, large divergences would not be expected. Col. 6, 
Tl:tble 6, shows' that for appreciable heads the maximum error is slightly greater 
than 2% (Hoover Dam, shape 8~M5).Thebase coefficient selected to obtnin 
C, from the (C.IC.)-ratios is designated. by a footnote for each t)foiect. 

These arbitrary selections were made for medium high heads. e . . . 
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1~h:Bolid-lillc curve in Fig. 14 also was tested in this manner 'J'he 8:Ulle 

~efhclCnt at each project WIIS assumed to be knolVll liS when the cur"~ in 
'Ig. 7 WIIS t?ste~1. Col. 8, 'rable 6, shows that fol' appreciable heads the maxi-

1II11~I~ error IS shgl.ltly morc than 2% (l\lndden Dam). 
'" 1 heso cOIII/lIlr/solls show thatf.ho direct !\Jlplication of ECI 1 l~' 7 ( 

}w 1<1) (I . If' 1" ) . . . I Ig. or 
n' \. envel 10m JIJ. 1 , nil glvo highly Hccumtc frce-flow spillway dis-

TABLI~ (j.-CO~IPARlSO~ O~' FnEE-FJ,ow SrILI,WAY COJo"FFICII"NTS ' . 

COCllil'icut 
V.u,o EQ. 1 !i.ISO 1'10.7 USISO rIa. 14 

Tutullu'tui obtained 
in feet I from JIIoJel 

test C. ,:piffcrcnce. C. DitJercnce, .pilTerence. 
m percent in percent C. In pcrce-nt 

(I) (2) (3) (4) (5) (6) (7) (8) 

G ON 

35 3.920 3.914 - 0.[5 3.902 r-0.40 
30 3.812 3.S31 - O.2\) 3.827 -0.3\1 
25 3.745 . 3.745- 0 3.745' 0 
20 3.036 
15 3.510 

3.655 + 0.55 3.651 +0.41 

10 3.352 
3.550 + 1.14 3.524 +0.40 

5 3.220 
3.370 + 0.54 3.356 +0.12 
3.138 - 2.54 3.[68 -1.62 

BIIAItRA DA" (INDIA) 

28 3.080 3.736 
23 3.645 

+ 1.52 3.732 +1.41 
3.6-1512 0 3.645" a 

18 3.550 3.547 - 0.08 3.543 -0.20 
13 3.420 3.434 + 0041 3.401 -0.47 
8 3.275 3.215 - 1.83 3.208 -Z.04 
;} 3.120 2.748 -11.92 2.SiH 8·53 

SIIA$TA DAM (CALIFORNIA) 

38 3.895 3.910 
3:1 3.835 

+ 0.39 3.899 +0.\0 

28 3.76U 
3.839 +0.10 3.831 -0.10 
3.701)- 0 3.7(\0· I) 

2:1 3.075 3.(177 + n.1l5 a.IIB -0.11:1 
18 3.675 
13 3.465 

3.501 . +0.45 3,5(j8 -0.20 
3.455- - 0.29 3.4211 -1.04 

8 3.335 3.215 - 3.60 3.230 -3.15 

HAMILTON DAM (TEXAS) lID "2 r ~" 'T 

35 3.710 3.785 +2.02 3.741 
80 3.645 3.716 +1.95 3.662 

+ 0.84 3.730 +0.54 

25 3.580 3.035 
+ 0.47 3.659 +0.38 

+1.54 3.580- 0 3.5800 0 
20 8.500 3.539 +I.ll 3.494 - 0.17 3.490 -0.29 
15 3.400 3.420 
10 S.2ilO 3.258 

+0.59 3.394 - 0.18 3.369 -O.O[ 
-0.97 3.22:.1 - 2.07 3.208 -2.50 

5 3.160 2.997 -6.16 3.000 - 5.06 3.029 -4.14 

FW4liT DAM (CAldI'ORNlA) 

20 8.650 3.717 + 1.84 3.706 +1.53 
11 3.625 
14 3.550 

3.039 + 0.39 3.632 +0.19 
3.550- 0 3.550- 0 

IJ 3.460 3.408 - 0.00 3.452 -0.23 
8. 3.340 
II 3;175 

3.348 + 0.24 3.319 -0.63 
3.142 ...; I.Di 3.131 -1.38 

2 2.965 2.723 -8J5 2.812 -6.16 

• Coefficie~t assumed to be kno"·D . 
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TAI3LE 6.-(Continued)
The comparisons in Table 6 show a tendency toward errors of some impor-tance at low heads when Eq. 1 or its companion curve in Fig. 14 is used, as

well as when Fig. 7 is used. In most cases tlhe errors are negative. These

errors are of little concern in planning the safety of a structure against extreme

floods, or in considering most other operations such as emptying the reservoir.

The errors nonetheless affect the analytical rating of drum gates in the lowered

or slightly raised positions. The free-flow coefficients help to determine the

direction of the general curves at the large negative angles shown in Fig. 6.

Free discharges form the base curve of the rating curves in Fig. 12 and help

define the curvature of the low ends of the cross-plot curves in Fig. 13. Low

to ordinary heads, corresponding to normal stream flow, can exist for a large

part of the time at dams whose reservoir capacities are small. Further study

* of data for low heads might lead to valhable refinements.

n 
.

NORRIS DAM (TENNSCEFE) Ho - 35 FT

3.915 3.969 +1.38 3.934 + 0.41 3.923 +0.20
30 ,4 3.897 +1.35 3.852 + 0.15 s.848 ±0.18

25 3.765 3.812 +1.25 3.765 0 3.765- 0
20 3.670 3.711 +1.12 3.675 + 0.14 3.671 -0.23
12 3.850 3.580 +101 3.561) + 0.63 3543 -0.2

10 3.390 3.416 +0.77 3.388 - 006 3.373 -050
.126 3.143 +0.58 3.155 + o9 3.s8 +1.

-------- MAIDOFMIDAM(CANMA ZoNE)

.03.825 - q .,2 3,814 -2.20

3.900 3.744' 0.69 3.740 -0.8035 3.770 3.7460 0 3A60- 0

20 3.660 3.572 + 0.34 35868 ±0.22
0 3.160 3.470 + 0.29 3.444 -10.4

15 3.460 3.294 - 2.11 3.279 -2.55
10 3.365 3.067 6- .49 3.006 -5.61
5 3.2801

CAPILANO DAM (BRIT1iSICCOLUMBIA) HP - 48 FT

S 33 . 3.775 3.797 +,58 3.78.3 + 0,21 3.775 028 3.705 3.720 +0.40 3.705 3.7050 0

, 23 3,625 3.634 +0.25 3.623 - 0.05 3.620 -0.14
18 3.530 3.529 -0.03 3.538 + 0.23 3.516 -0.40

3.415 3.394 -0.62 3.405 - 0.29 3.379 -1.05

83 3.250 3.201 -1.61 3.168 2.52 3.183 -2.00

iloovEn DAM (Anuz0NA-Nl:VAVA):.SIfAPE 4-A13, HD - 50 FT

26 3.670 3670 0 3.61 + 0.30 .3.077 + .1'
226 3605 |3.597 -0.22 3.605 0 3.605.

22 1 53.540 3.512 I -0.79 3.526 - 0.40 3.522 0.51
1472 348 -14 33 0.95 3.414 -1.1772 I3.408 1.4 _ .280 --3.07

10 3.405 ] 3.273 --3.88 3.306 2.1 3.280
10 3.338 3.077 -7.82 3.064 8.21 3.082 -7.67

HoovEs DAM SHAPE 8-b15.

10

20

30

40

5o 0
-20

-10 0 10 20 30 40 50 60Horizontal Distance From the Crest, in Feet

28 .53.69 + +0.71 3.67 +0.60
22 3.61 , 3.6 -`1 0.14 3.6152 -0.2

58 .50 -0.3 342 -0.28

1 3.450 3g 2

10 .6 3.31 1.34 3.290 -20
10 3.360 . 3Y,73 3.97 3.01 3A1

charges for ogee dams at all but low heads. Eq. 1, applied directly to the

spillway shape, has the advantage that no coefficients need be known or esti-

mated in advance.

l~xG. 15'-STr~AltvA SPILLw•, StI&PZ6

Application of Eq. 1.-Since the factor HD in Eq. 1 represents the head at

which a standard lower nappe shape is a reasonable approximation of the

spillway shape (as designed or built), it is only necessary to find this head to

apply the formula, Spillway coordinates for a standard crest having a vertical

upstream face have been used to find this head." These coordinates are shown

in Table 7. The last column in Table 7 refers the horizontal (z) coordinates to

the spillway crest because this form is the simplest to apply. In Table 7, y

is the distance below the crest elevation.

Using, these dimensionless coordinates, standard spillway shapes were

plotted (Fig. 15) for values of go from 10 ft to 60 ft. In Fig. 15 negative

Is "Hydroelectric Handbook," by William P. Cresger and Joel D. JustLin, John Wiley & Soatr In*.,

New York, N. Y, 2d Ed., 1950, p. 362.
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TABLE 6.-(Continued) 

USING EQ. 1 lJstNQ FIG. 7 USING FIG. H 

Coefficient 
Total head. obtained 

Dil1erencf:, Difference, in feet {rom model 
C. 

Difference, C. itl percent C. in percent test in percent 

(l) (2) (3) (4) (5) (6) (7) (8) 

NORRIS D ..... (TENN"SSEE, 110 =- 35 FT 

+1.38 a.1I3! + 0.40 3.9:13 +0.20 
35 3.915 3.969 

3.852 + 0.18 3.8·18 +O.OS 
3.845 3.897 +1.35 3.765' 0 SO 3.8\2 +1.25 3.765" 0 

+0.0:1 25 3.765 3.675 + 0.14 a.li71 
3.670 3.711 +1.12 3.543 -0.20 20 3.586 +1.01 3.56\l + 0.53 

3.373 -0.50 15 3.550 3.388 - 0.06 
10 3.390 3.416 +0.11 

3.155 + 0.110 3.185 +UlZ 
5 3.125 3.143 +0.58 

E 

3.825 - 1.\12 3.814 2.20 
3.900 - 0.69 3.740 -0.80 35 3.744 0 .30 3.770 3.<160- 0 3.660' 

25 3.660 3.512 + 0.34 3.508 +0.22 
3.560 3.4-1·1 -O"ltl 20 3.410 + 0.211 

-2.1l5 . 15 3.460 3.294 - 2.11 3.279 
-5.61 10 3.365 3.0G7 - 6.49 3.006 

5 3.280 

. = 48 FT 
AP'[LA,N . c o PAlII (BRtTtSH COLUMB .... ) 11" 

3.78-3 + 0.21 3.775 0 
3.775 3.797 +0.58 3.7050 0 33 +0.40 3.705" 0 
3.705 3.720 - 0.05 3.620 -0.14 28 . 0.25 3.623 -0.40 23 3.625 3.634 

3.538 + 0.23 3.510 
3.530 3.529 -0.03 3.379 -1.05 18 -0.62 3.-t05 - 0.29 

13 3.415 3.394 
3.168 - 2.S2 3.183 -2.06 

8 3.2&0 3.201 -1.51 

II OOVER ... . P M (AnnoNA-NEVADA) SIJAPE 4-!\I3 110 = 50 FT 

0 3.681 + 0.30 3.077 +0.19 
26 3.670 3.670 

3.60S· ° 3.61)5- \) 

.3.605 3.597 -0.22 
- 0.40 3.522 -0.5\ 22 -0.79 3.526 

18 3.1140 3.512 
3.439 - 0.95 3.414 -U;7 

14 3.472 3.408 -1.84 
3.306 - 2.lll 3.280 -a.07 

3.405 3.273 -3.88 
- 8.21 3.082 -7.67 10 -7.82 3.064 

6 3.33S 8.077 

HOOVER D .... SHAPE 8 1>15 -
3.814 :{: l!.l2 3.800 +1.74 

28 3.735 3.752 1.27 3.749 +\.\\1 
S.705 0 S.MOo ° 25 3.650« -0.08 20 .. 3.650 3.537 - 0.78 3.530 

-2.IH 15 3.565 3.387 - 2.0 3.358 
~7.4\ 10 3.460 3.059 - 8.28 3.088 

I) 3.335 

HOOVIOR D"" SnAI' III 7-C4 

3.691 + 0.71 3.681 +0.00 
3.1l15" \) 26 3.61\5 3.615- 0 

-0.23 22 3.615 3.535 - 0.14 3.532 
-0.78' 18 3.540 3.4411 - 0.03 3.423 
-2.08 ',H, .3.450 3.315 - 1.34 3.290 
-3.41 10 ' 3.360 3.073 - 3.97 3.001 

I) 3.200 

, .' t a.ll but low heads. Eq. 1, apphed dIrectly to t~e 
.charges for agee dams a th t 0 coefficients need be known or cstl-
. spillway shape, has the advantage a n 

mated in advance. 
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The comparisons in Table 6 show a tendency toward errors of some impor

tance at 101V heads whcn Eq. 1 or its companion curve in Fig. 14 is used, 8S 

well liS "'Ilen Fig, 7 is used. In most cases the errors nrc neglltive. These 

errors are of little COIlcern in plllllning the sllfety of n structure ngainst extrellle 

floods, or ill considering most other operatiolls such as emptying the reservoir. 

The errors llOnetheless aflect the annlytical rating 01 drum gates in the lowered 

or slightly rniscd positions. The {ree-f1ow coefficients }IC}p to determine tIle 

direction of the general curves lit the large negative angles shown in Fig. 6. 

Free discharges form the base curve of the rating curves in Fig. 12 and help 

define the curvature of the low cnds of the cross-plot curves in Fig. 13. Low 

to ordinary hends, corresponding to normal stream flow, can exist (or a brge 

part of the time at dams whose reservoir capacities are smnll. Further study 

of datil for low heads might ICllo to vaillable refinements. 

if 
~20~-----+------~ ______ r-____ -+ ____ ~~~ 
£; 

~ 
ell 

g 30~-----+------~----~r------+----__ t-~ __ -i __ ~ __ ~ __ ~ __ ~-; 
~ a 

~ 
~40~-----+------~------r---~~------+-____ -; ______ -r ____ ~t-~ 

50~ ____ ~ ____ ~~ ____ ~ ____ ~ __ ~ __ ~ ____ ~ ______ ~ ____ ~~ 

-20 -10 o 10 20 30 
Horizontal Distance Fro", the Crest. in Feet 

40 50 60 

Fio. 15.-&rANDARl> SPILLWAY SRAPE8 

Application of Eq. i.--Since the factor Ho in Eq. 1 represents the head at 

which 11 standard lower nappe shape is a reasonable approximation of the 

spillway shape (ns designed or built), it is only necessary to find this head to 

apply the formula. Spillway coordinates for a standard crest lIMing 11 vertical 

upstream face have been used to find this head. lO 'I'hese coordinates are shown 

in Tahle7. The Inst column in Table 7 refers the horizontal (x) coordinates to 

the spillway crest because this form is the simplest to apply. .In Table 7, 11 

is tlle distance below the crest elevation. 

Using. these dimensionleSS co()rdinatcs, standard spiUway shapes were 

. plotted (Fig. 15) lor values of HD from 10 ft to 60 ft. In Fig. 15 negative 

It "Hydroelectric Handbook," by William p. Creager and Joel D. JUII~ill. John WUey <I: SOlIS, lno., 
Ne'lf York. N. Y ~ 2d Ed,. 1950. p. 362 • 
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horizontal distances indicate the distance upstream from the crest. The spill-
way shape as designed or built is then drawn on transparent paper. This
paper is laid over Fig. 15, and the value of HD which gives the best fit is selected.
In deciding the best fit it may be found that the profile upstream from the crest
indicates one value and the downstream profile indicates a different value.
The higher of the two indicated values of 11D should be used. For example,

the shape of. Black Canyon Dam
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TABLE 7.-COORDINATES OF A STANDARD
SPILLWAY CREST

Value of
X:

0
0.1
0.20.3

Value of

.HD

0.126
0.036
0.007
0
C tn07'

Value of -TD
1IDreferred to crest

-0.3
-0.2
-0.1

0
0.1

spillway upstream from the
crest indicated a value of ap-
proximately 45 ft for HD. The
downstream shape indicated a
value of approximately 25 ft.
The larger, value was used.

The determination of the
lp-value which gives a reason-
able fit requires a certain amount
of judgment. When the profile
upstream from the crest is the
criterion, the lip of the dam will
sometimes be the determinant.
Sometimes, however, the lip

0.6 
. 0.3

0.8 0.153 0.5
1.0 0.267 0.7
1.2 0.410 0.9.
1.4 0.590 L.
1.7 0.920 1.4
2.0 1.31 1.7.

droops sharply downward and indicates a lower value than other parts of
the upstream profile. . When the downstream shape is the criterion, good
results have been obtained by assigning a value of HD based on the average
fit in the zone between points on the spillway' where tangents range from 200
to 350 from the horizontal. The exact value, of HD is not too important.
Since it enters Eq. 1 in the 0.12 power, a difference of 10% in its value affects
the discharge by only 1.15%.

The writer's application of Eq. 1 has been limited to fairly high dams.
Although the total head used in Eq. 1 should include the approach velocity,
the accuracy of Eq. 1 when used for low dams, where approach velocity is
large, has not been tested.

So far as is known, the application of standard nappe shapes (for which
discharge coefficients are known) to actual spillways on a basis of reasonable
best fit was first suggested by W. M. Borlund.11 Mr. Borlund used a curve of
observed C.-value plotted against H/iH,. In 1942, C. E. Kindsvater, l.
ASCE, suggested a similar procedure in which the curve of C, versus 1/ 1 e
was.derived from Eq. 1. Mr. Kindsvater's work (not published) should give
results comparable to those obtained herein.

The material presented is regarded as an excellent check on that part of
Mfr.: Bradley's work which relates to free discharge over an ogee spillway.

F. B. CAMPBELL,"' M. ASCE, AND A. A. McCooL,'2 J. M. ASCE.-The
experimental data on discharge coefficients for flow over drum gates are a wel-

- "Flow over Rounded Crest WeiWs," by W. M. Bo•,Ind, thesis presented to the University of Coln-
rado, at Boulder. Col., t 1938, in partial fulfi.ment of the requirement for the degree of Master oScience.... af. Hydr..Fjgr., Analyais Branch, Corps of Engrs., U. S. Waterways Experiment Station, Vicks-burg,. Miss.

is Hydr. U. S. Waterways Experiment Station, Vilcksburg, Miss..

comle addition to the published information on flow over spillways, or the ob-servation and recording of the flow of streams. • A paper by Robert E. Horton has
been a guide for the estimation of flows over spillways since its publication."
The basic information for the discharge over curved crests which fit the under
side of a nappe from a sharp-crested weir can be deduced from investigations
made by Bazhin,.e16 although the published record of these experiments has not
been generally available to engineers in the United States. The investigations
conducted by the USBR (proposed by E. W. Lane, M. ASCE) embraced and
extended tile scope of Bazin's work which is often used as the basis for overflow
spillway shapes.3 Although good estimates for discharge over free-overflow
crests can be accomplished rather silnply, the problem becomes complicated
when flow through partly opened crest gates is involved.

The comlmonly used types of crest gates are vertical lift gates, tainter or
radial gates, and drum gates. The coefficient for a partly opened vertical lift
gate depends on the location of the plane of the skin plate or lip with respect
to the axis of the curved crest. The discharge coefficient for tainter gates is
affected by the radius of the skin plate, the elevation of the trunnion with
respect to the crest, 'and the location of the gate seat with respect to the axis
* swell as the crest curvature. To complicate any investigations further,
observers define the gate opening variously as (1) the length of the are from
the gate seat to the gate lip, (2) the vertical distance from 'the lip to the face"
and (3) the distance from the lip to the face measured normal to' the face.
The last method is believed to give tile proper dimension, whereas. the fore-
going considerations are geometrical. The effective head for a partly opened
vertical lift or tainter gate depends on the pressures on the face of the concrete
and the pressures within the issuing jet. The author has given a good outline
of the geometrical variables and the head-measurement method for analyzingpartly raised drum gates.

The drum gate has the very attractive feature of requiring no mechanical
hoisting equipment for operation. Many of the dams constructed by the
USBR have spillways controlled by drum gates. For example the Arrowrock
Dam in [dalho (constructed in 1915) and the Tieton Dam in Washington (con-
structed in 1925) are both equipped with drum gates. B. F. Thomas and
D. A. Watt credit 11. M. Crittenden with the design of what is apparently the
first drum gate.17 The gates were installed in Dam No. 1 on the Osage River
in Missouri in 1911. However, the refinements of the modern drum gate have
been developed principally by the USBR.

The discharge coefficients presented by the author are based on model
studies. There should be opportunity to check the coefficients for relatively
low heads with partly raised gates in the prototype by current-meter measure-
P , "Weir E periments, Coefficients and Formula$," by Robert E. Horton. Water Supply and Irrigatioeoaper No. 150) Coast and Geodetic Survey, U. S. Dept., of Commerce, Washington, D. C., 1907 (revisionof Paper No. 150). ri•t ' the

' ""Recent Experiets on the Flow of Water over Weirs," by H. Basin, Arnnaleasdes Ponts di ChouasseslOctober, 1888. (Translation by Arthur Marichal and John C. Trautwine, Jr., Proceedings. EngineersClub of Philadelphia. Pa., Vol. VII, No. 5, 1890, p. 259.)
1, Ibid., Vol, IX, No. 3, Il2l2, p. 231.

""The Improvement of Rivers," by B. F. Thomas and D. A. Watt, John Wiley & Sone. lie., NewYork. N. Y., 2d Ed.. 1913.

I
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horizontal distances indicate the distance upstream from the crest. Thc spill
way shape as designed or built is then drawn. 011 ~rnnspnrcnt pa?er. This 
pa.per is laid over Fig. 15, and the value of lID wlJlch glves the best fit lS selectc(l. 
In deciding the best fit it may be found that the profile upstre:lln from the crcst 
indicates ODe value and the downstream profile intlicatcs a different value. 
The higher of the two indicated values of If D should be used. For exalllple, 

. the sluLpe of Blnck CIIUYOIJ Dalll 
TABLE 7.-COORDINATES OF A STANDARD spillway upstream from the 

SPILLWAY CREST crest indicated a value of ap-. 

Value oC 

o 
0.1 
0.2 
0.3 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.7 
2.0 

Value of 
11 

HD 

0.126 
0.036 
0.007 
o 
0.007 
0.063 
0.153 
0.267 
0.410 
O.S'.!\) 
0.920 
1.31 

:I: 
Value 01 ifD 

relerred to crest 

-0.3 
-0.2 
-0.1 

o 
0.1 
0.3 
0.5 
0.7 
0.9· 
1.1 
1.4 
1.7 . 

proximo.tely 45 ft Cor H D. The 
dowllstream sho.pe. indicated a 
value of approximately 25 ft. 
The larger. value was used. 
. . The determination of the 

.IID-vnlue which gives a rerlson
able fit requires a certain amOllnt 
of iudgment; When the profile 
\ipstrealn {rom the crest is the 
criterion, the lip of the dum will 
sometimes be the determillnnt. 
Sometimes, how~ver, the lip 

droops sharply downward and indicates a lower valu~ than ot!Jef. parts of 
the upstream profile .. 'When the downstream shape IS the entcflon, good 
results have been obtained by assigningn value of HD based on the average 
fit in the zone between points on the spillway where tangents range from 20° 
to 35° from the horizontal. The exact value of HD is not tooimportnnt. 
Since it enters Eq. 1 in the 0.12 power, a ·difference of 10% in its value affccts 

the discharge by only 1.15%. 
: . The writer's application of Eq. 1 has been limited to fairly high da~ns. 
Although the total head used in Eq~ 1 should include the approach vel~clt.~·, 
the accura.cy of Eq. 1. when used for low dams, where approach velOCIty lS 

large, has not been tested. . 
• 80 far as is known, the application of standard nappe shapes (for wIlIl'h 

discharge coefficients are known) to actual spillways on a basis of rensonahle 
best fit was first suggested by W. M. Borlund.l1 Mr. Borlund u.sed a curve of 
observed Cq-value plotted against HIH.. In 1942, C. E. Kmdsvater, M. 
ASCE, suggested a similar procedure in which the curve o! Cil versus HI!! •. 
was derived from Eq. 1. Mr. Kindsvatcr's work (not publIshed) should gIve 
results comparable to those obtained herein. . . 

, The material presented is regarded as an excellent check ont~lat part of 
Mr. Bradley's work which relates to free discharge over an ogee spillway. 

. 'F.B. CAMPBELL,12 M~ASCE, AND A. A. MCCOOL,u J. M. ASCE.-The 
experimental data on discharge coefficients for flow OVer drum gates are a wel-

.. Ii "Flow over Rounded Crest well1I"·by W. M. Bor\und, theSis presented to the Vniversity· o~ Colf!-. 
tado, at Boulder; Colo., in 1938. in partiai fulfilment of the requirement Cor the degree o.C M""t.er ~ SOIO?Ce. 
...... Chf; Hydr •. Eogr., AnalyIds Branch, CorJll! of Engrs., V. S. Waterways Experiment Station. V,cks-

bUn!, MiSs. . . • b M' 
"RydJ' .... U. SiWa.lerways Experiment Station, V,cks urg~ J8!1. . ~ , 
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come nddition to the published information on flow over spillways, or the ou
sermtion and recording of the flow of streams .. A paper by Robert E. Horton liAS 

been a guide for the estimation of flows over spillwn:ys since its )Jublieation.14 

TllC basic information for the discharge over curved crests which fit the under 
side of 11 nappe from a sharp-crested weir can be deduced from iU\'estigatiolls 
mnde by Bazin,If,u although the published record of these experiments has not 
been generally amilable to enginecl's in the United States. The investigations 
conducted by the USnR (proposed by E. W. Lane, 1\1. ASCE) embraced and 
extended the scope of Bazin's work which is often used as the basis for overflow 
spillwny shtlpcs.3 Although good estimates for discharge over free-o\'erflolV 
crests enn be accomplished rather simply, the problem becomes complicated 
when flow through partly opened crest gates is involved. 

'rhe commonly used types of erestgates are vertical lift gates, tainter or 
radinl gates, and drum gates. The coefficient tor 11 partly opened ,-ertical lift 
J!:nte depends on the location of the plane of tIle skin plnte or lip with respect 
to the axis of the cUrl'ed crest. The discharge coefficient for tainter gates is ' 
affected by the radius of the skin plate, the elevation of the trunnion· with 
respect to the crest,and the location of the gate seat with respect. to the axis 
liS well as the crest cur,'ature. To complicate any investigations further, 
observers define the gate opening variously as (1) the length of the arc from 
the gate sent to the gate lip, (2) the vertical distance Cromthe lip to the face 
and (3) the distance from the lip to the face nlensured normal to tlle face: 
'I'he lnst method is believed to give the proper dimension, wherens. the fore
going considerations nrc geometrical. The effective head for a partly opened 
vertical lift or tainter gate depends on the pressures on the fnee of the concrete 
and the pressures within the issuing jet. The author has given a good outline 
of the geometrical varinbles and the hend-measurement method fOf analyzing 
partly raised drum gates.· . 

The drum gate has the very attractive feature of requiring no mechanical 
hoisting equipment for operation. Many of the dams constructed by the 
USnR have spillways controlled by drum gates. For example the ArrOlVrock 
Dam in fdaho (constructed in 1915) and the Tieton Dam in Washington (con
structed in 1925) are both equipped with drum gates. B, F. Thomas and 
D. A. Watt credit H. :M:. Crittenden with the design of what is apparentiy the 
first drum gateP The gates were installed in Dam No.1 on the Osage River 
in Missouri in 191L However, the refinements of the modern drum gate have 
been developed principally by the USBR. 

The discharge coefficients presented by the author are based on model 
studies. There should be opportunity to eheck the coefficients for relatively 
.Iow heads with partly raised gates in the prototype by current-meter measure-

• If "Weir ExperimentS, Coelli.,c!entS and Formulas," by Robert E. Horton •. Wat.,. SupP/1Iand Irrigoti ... 
Pa!'.,. No. SOO; Coast and GeodetIC 8u,,'ey, U. S. ·Dep&' of Commerce; Washington, D. C., 1907 (revision 
of Paper No. 150). . 

. 11 "Recent E~rimentS on the Flow of Waler o"er Weirs,"l1y H. Balin; Annale'Au Pont. tl eM_I •• 
October. If!S8. • ranslation by Arthur Marichal and John C. Trautwine, Jr.; Proce.ding •• Engineel8' 
Club of PhIladelp la. Fa;, Vol. VII, No.5, 1890, p. 259.) .. 

"Ibid,. Vol. IX, No.3, 1!!?2, p. 231. . 
• If "The Improvement of Rh'el1l," by B. F. Thomas and D. A; Watt, John Wiley & Sona. IDo., N." 

10rk, N. Y., 2d Ed .• 1913. . . 
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mentso Only on rare occasions with large floods is it possible to verify the
coefficients for high prototype heads over the drum gates in the lowered position.
The author's mention of the failure to obtain discharge measurements during
the 1948 flood over the Grand Coulee Dam spillway emphasizes the importance
of this condition. The writers have studied the basic data for high beads over
the drum gate in the lowered position.

X It'becomes evident from a study of Table 2 that the ratio of gate radius
to maximum head has a wide range. The writers use the ratio r/HD, in which
11D is the design head for the spillway. This is the inverse of the ratio used
by Mr. Bradley, used so that circular arcs can be traced on dimensionless
profiles of Z/HD and V/HD.'

A comparison has been made of the coefficients for various (r/HD)-values
with the gate down. Only the high-overflow sections with negligible velocity
of approach were selected from Table 2 for a study of discharge coefficients.
Table 8 shows the value of the discharge coefficieuts for the condition when the
drum gate is down. The percentage difference of the coefficient from that of
the Madden Dam coefficient is also shown. It is expected that the accuracy
of the discharge measurements and thus the coefficient of discharge is less than
1%..

Model studies for Madden Dam reported by Richard R. Randolph, Jr.,"a indi-
cate that the coefficient for such a. condition is approximately 3.40ý Such a
coefficient is not in agreement with that for Capilano Dam with r/HD equal
to 3.62 at full head. The lack of agreement does not necessarily Vitiate the
initial assumption. The difference in the coefficient may be caused by the

4 0.6

Value of

TABLE 8.-COMPARISON OF DISCHARGE
WITH THE GATE DOWN

COEFFICIENT

Radius Maximum Ratio, Difference, in
Dam of 7atem head on crest, rC . addetnt a

in eet. in feet- ID -- 'Dn

Madden 30.0 30.0 1.00 3.77 0.0
(Canal Zone)

Norris, 34.0 27.0 1.26 3.80 0.8
(Tennessee)

Grand Coulee 66.2 31.6 2.09 3.87 2.6

(hwashington)t.asta 166.2 28.0 2.37 3.70 -0.3
(California)

Friant " 47.0 19.0 2.47 3.64 -3.5
(California)

Capilano . 71.0 23.0 3.08 3.62 -4.0
(British Columbia)

From Table 1. I From Table 2.

The dams for which the data are listed in Table 8 are in the approximate
chronological order of the time of their design conception.
*.: Because.of the increase in the ratio of r/IhD (Table 8), it is of interest to
plot the profilejfor the lower surface of the nappe from a sharp-crested weir
with, an approach slope of 2 on 3 in terms of z#HD and y/HD and to super-
impose on it the arcs of circles with radii of r/HiD equal to 1, 2, and 3, as is
done in Fig. 16. The center of theradius is located on the axis of the crest.
It can be seen that the arc represented by r/1D equal to I is a fair approxi-
mation of the true nappe shape. The arcs of r/nu equal to 2 and 3 indicate
a very flat curvature in comparison to the shape of the nappe.

- One is tempted to assume, for a crest with a ratio r/HD = 3, that the coeffi-
cient would be that for one third the design head of a crest with 4/HD = I.

Fin. 16.-Lowsa SURFACE or NAPP. FROM SLOPIo W'EIR COMPARED WTIT/1 CIRCULAR ARcs

difference in shape of the two crests upstream from the circular arc. Further-
more, the scale ratio of the Madden Dam model was only 1:78, and a 10-ft
prototype head would be 0.128 ft on the model, which is near the lower limit
of reliability for conformity of the discharge coefficient.

JosPHii N. BRADLEY," A.M. ASCE.-Mr. Shulits' statements regarding
the lack of correlation in laboratory studies are well founded, and the writer is
in complete agreement with his views.

Mr. Buehler's analysis for the determination of the designed head,
I"D, for overflow sections formed by a single radius, or for a shape that conforms
closely to a single radius,gives satisfactoryresults. The comparison of discharge
coefficients for free flow over various dams, using Eq. 3 with the method
offered in the paper, is gratifying. Mr. Buehler's method certainly has merit 1e-
cause following the determination of HiD, coefficients of discharge can be com-
puted directly for all. heads.

Messrs. Campbell and McCool undertook to show that a definite relation-
ship exists between the coefficient of discharge at the designed head and the
ratio r/Hi, for overflow shapes. This relationship is valid if the overflow shape
can be approximated by an arc of a single radius and if the approach conditions
are favorable-that is, if the approach depth below the crest is at least twice
IID. This method results in a coefficient of discharge for the designed head only.
When overflow sections are encountered Where a single radius does not approx-
imate the overflow'shape, or when the approach conditions are unusual, an
engineering monograph' may prove helpful.

', Hydraulic Tests on the Spillway of the Madden Dam," by Richard R. Randolph, Jr., Transactios,

ASCE, Vol. 103, 1938, p. 1091.

11 Hydr. Engr., Bureau of Reclamation, U. S. Dept. of the Interior, Denver, Colo.
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ments;· Only ori' rare occasions with large' floods is it possible to verify the 
coefficients for high prototype heads over the drum gates in the lowered position. 

. The author's mention of the fuilure to obtain discharge measurements during 
the 1948 flood over the Grand Coulee Dam spillwuy emphasizes the importnn('e 
of this condition. The writers have studied the basic uata for high heads over 
the <hum gate in the lowered position. 

. It· becomes evident from a study of Table 2 that the ratio of gate radius 
to maximum head has a wide range. The writers use the ratio r/HD, in which' 
IfD is the design head for the spillway .. This is the inverse of the ratio used 
by Mr. Bradley, used so that circular arcs can be traced on dimensionless 
profiles of X/IfD and 1IIHD. . . 

A ~omparison has been made of the coefficients for vnrious (rIHD)-vnlues 
with the gate down. Only the high-overflow sections with negligible velocity 
of approach were selected from Table 2 for a study of discharge coefficients. 
Table 8 shows the value of the discharge coefficients for the condition whcn the 
drum gate is down. The percentage difference of the coefficient from that of 
the Madden Dam coefficient is also shown. It is expected thnt the accurncy 
of the discharge measurements and thus the coefficient of discharge is less than 
1% .. 

TABLE 8.-COMPARISON OF DISCHARGE COEFFICIENT 
WITH THE GATE DOWN 

, , 
RadiuS l\Iaxhnum . Ratio. 

CoeffiCient,& 
; Dam f! f!':t!: head on cre.,t., r 

C. In reet- liD 

~adden 30.0 30.0 1.00 3.77 
(Canal Zone) 

34.0 27.0 1.26 3,SO Norris 
. (Tenncosee) 

Grand Coulee 66.2 31.6 2.09 3.87 
(\Va.hIDgOOD) 

Shasta 66.2 28.0 2.37 3.76 
(California) 

Friant· '. 47.0 \9.0 2.47 3.6~ 
(California) 

71,0 2~.0 3.08 3.62 CapUano . .. 
(Briu.h Columbia) 

! :1 
• From Table 1. • From Table 2. 

DUJeroneo. in 
rereent, from 

ladden Dnm 

0.0 

0.8 

2.6 

-0.3 

-3 .. 5 

-4.0 

'I'"j 

" . The',dams for which the data are listed in Table 8 are in the approximate 
chronological order of the time of their design conception. 
:.: Because.of the increase in the ratio of r/llD (Table 8), it is oC interest to 
pl~tthe profile, for the lower surface of the nappe from a sharp-crested weir 
with an approach slope of 2 on 3 in terms of xl HD and y/ H D and to super
i~pose Dn it the arcs of cireleswith radii of rlllD equal to 1, 2, and 3, as is 
done in Fig .. 16. The center of the radius is located on the axis of the crcst .. 

. It can be seen that the arc represented by r/llD equal to 1 is a fair approxi
m~tion of the true nappe shape~ The arcs of rlllD equal to 2 and 3 indicate 
a very flat curvature in comparison to the shape of the nappe. 

.. One is tempted to assume, for a crest with a ratio r/ HD = 3, that the coeffi
cient would be that for one third the design head of a. crest with 4/ H D = 1. 
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MoLlel studies for Madden Dnmreported by Richard R. Randolph, Jr.,18 iudi
cate that the coefficient· for such a condition is approximately 3.40. Such a 
cocfficient is not in agreement with that for Capilano Dam with r/HD equal 
to 3.02 atJull Iiead. The lack of agreement does not necessarily vitiate the 
initiaiassumption. The difference in the coefficient may be caused by the 

0r---~~'-~~~~=r--~~ 

I 
0.2 .. ,p 

'0 
!! 

; 0.4~~------------~~~~------+---~-+------~~--~ 

0,6L-----------____ L-~ __ ~ ____ -L ____ ~ ______ ~ __ __4 

o 0.2 0,4 0,6 

Value of ; 
D 

0.8 

FlO. !G.-LO ..... R St:RFAC!: or NA'pr£ FROll SLOPINU WEIR CO:llI'ARED ,,-n'u CIUCULAR ARCS. 

1.0 

tli/Tel'ence in shape of the two crests upstream from .the circular arc. Further
mOI'C, the Bcale ratio olthe Madden Dam model was only 1 :78, and a 10-ft 
prototype head would be 0.128ft on the model, which is near the lower limit 
of reliability for conformity of the discharge coefficient. 

JOSEPH N. BRADLEY,II A.M. ASCE.-Mr. Shulits' statements regarding 
the lack of correlation in laboratory studies are well founded, and the writer is 
in complete agreement with his views. 

IHr. Buehler's imalysis for' the determination of the designed head, 
IfD, for overflow sections formed by a single radius, or for a shape that conforms 
cioselyto a single radius,.gives satisftlCtory.results. The comparison of discharge 
coefficients for free flow over various dams, lIsing Eq. 3 with the method 
offercd in the paper, is gratifying. Mr. Buchler's mcthod certainly has merit be
cause following the determination of HD, coefficients of discharge can be com-
puted directly for all. heAds. . 

Messrs. Campbell and McCool undertook to show that a definite relation
ship exists between the coefficient of discharge at the designed head and the 
ratio r/HD for overflow shapcs. This relationship is valid if the overflow shape 
can be approximated by an arc of a single radius and if the approach conditions 
are favorablc-tllltt is, if theapprollch depth below the crest is at least twice 
flD • This method results in a coefficient of discharge for the designed head only. 
When overflow sections are encountered where a single radius does not approx
imate the overflow' shape, or when the approach conditions are unusual, an 
engineering monograph2 may prove helpful. . 

11" Hydraulic T .. ts on the SpiUwl\Y of the l\{add~n Dam," by Riohard R. Randolph, Jr., Tran.action., 
ASCE. Vol. 103. 1938. p. 1091. 

" Hydr. Engr., Bureau of Reclamation, U. S. Dept. of the Interior, Denver. Colo. 
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• Mr. Wyss suggested that pressures and water surfaces for drum gates at
various positions and reservoir levels would be useful to designers in computing
gate loadings. A limited amount of information is available, and this will
be presented.

1.0

0.5

|.0 .... 
P4TeFure

---- P er Wterss ures c
-Upper Water Surface.

.0,5

available for others. The broken lines represent pressure, measured vertically,
for the reservoir levels indicated at the left of the charts. Upper water-surface
profiles are shown by solid lines, and lower water-surface profiles are identified
by dash lines. The charts represent a composite, in graphical form, of informna-
tion from model tests performed on the Grand Coulee, Hamilton, Norris,
Friant, and Hoover dams.

TTo determine graphically tie most adverse water load on a particular gate,
it is necessary to investigate the pressures for several gate positions. Assuming
that the first position is 0=41°, the gate is drawn in this position on a piece of
transparent paper to the same scale as that used in Fig. 17. The maximum
expected reservoir is indicated for this gate position on the left side of the
transparent sheet.

The transparent sheet is then placed over Fig. 17(a), disregarding the origin
of coordinates, and matching only the downstream tips of the two gates.
The downstream part of all drum gates, regardless of size or radius, will coincide
for any given'value of 0. The height of the gate, or length of are, can be expected
to vary; this will have a negligible effect on pressures or water-surface profiles
in the majority of cases. Should the gate under, investigation differ from the
height shown in Fig. 17 (a), a small increase or decrease in the approach-depth
results.

Beginning with the chosen reservoir level, the pressure curve is traced from
Fig. 17(a) onto the transparent paper. It may be necessary to interpolate
between two of the pressure curves. The result will be similar to that shown
in Fig. 17(f).

A similar procedure is then followed for gate positions of 23°, 9°, -30, and
- 350, utilizing Figs. 17(b), 17(c), 17(d), and 17(e), respectively. The result is
a composite plot similar to that shown in Fig. 17(f). It should be noted that
the pressures shown for negative angles. of the gate are not as reliable as those
for positive angles. Fortunately, the greater water loads occur for positive
angles.

Water loads can be determined by scaling the pressures vertically over the
gate as indicated by point A in Fig. 17(f). If a gate angle other than those
shown is desired, interpolation can be made directly on the sheet corresponding
to Fig. 17(f). Following the establishment of the maximum-pressure curve,
values of x/r and y/r are scaled from the sheet corresponding to Fig. 17(f)
and are transferred to dimensional values by multiplying by r. *Should water-
surface profiles be desired, the same method of tracing and scaling can be used.-0.5 0 0.5 1"0 -0.5

Value of-1,

0 0.5 1.0

Flo. 17,V-PRMU AND WATEZH-SUr1ACE PROFILES

Becauge there was good correlation among the discharge coefficients, it wasr reasoned that the pressures and related flow patterns would also be well corre-
lated through the same variables.

Pressures and water-surface profiles are plotted in dimensionless coordi-
nates (in terms of the radius of the gate) in Fig. 17. Five positions of the
gate are shown for various reservoir levels producing flow over the gate. Pres-
sures and water surfaces are shown for some levels whereas only pressures are
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,Mr. Wyss. suggested that pressures and water surfaces. for <I~UIII gates. at 
various positions and reservoir levels would be useful to deSIgners In computmg 
gate loa.dings. A limited a.mount of information is available, and this will 

•. be presented. 
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:,;. Becaullethere was good correlation among the discharge coefficients, it was 
· i'woned that the pressures and related flow patterns would also be well corre-

lated through the same variables. , .. . 
. Pressures and water-surlace profUes are plotted III dImensIOnless coordl-

· nates (in terms of the radius of the gate) in Fig. 17. Five positions of the 
· gate are shown for various reservoir levels producing flow over the gate. Pres
sur~s and water surfaces are shown for some levels whereas only pressures are 
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nmilnhle for others .. The "token lines represent pressure, menslired \"cl"ti('all~', 
for the rcseryoir levels indicnted at the left of the charts. UPIJer \\'nter-surfa('e 
profiles nrc shown by solid lines, nnd lower wnter-surface profiles nre identified 
by .dnshlines. The chllrts represent n composite, in graphicnl form, of informn
tion (rom model tests performed on tho Grnnd Coulee, IInmilt()n; Norris, 
Friant, and Hoover dams. . 

To determine graphically the most ndverse water load on a particulnr gate, 
it is nccessary to investigate the pressures for several gnte positions. .AssuOIing 
that the first position is 0 = 41 0, the gate is drawn in this position on a piece of 
trnnspnrent paper to the same scalf:! liS that used in Fig. 17. The maximum 
expected reservoir is indicated for this gate position OD the left side of the 
trnnsparent sheet. 

The transparent sheet is then placed over Fig. 17 (a), disregarding tIle origin 
of coordinntes, nnd matching only the downstrenm tips of the two gates. 
The downstream part of all drum gntes, regardless of size or rndius, will coincide 
for any given'value of o. Tlie height of the gate, or length of are, can be exp.ected 
·to vary; this willlllwe n negligible effect on pressures or water-surface profiles 
in the majority of cases. ShOUld the gate under investigation differ Crom the 
hejght shown in }jjg. 17 (a), n small increase or decrease ill the approach-depth 
results. -

Beginning with the chosen reservoir level, the pressure curve is traced from 
Fig. 17 Ca) onto the tmnsparellt paper. It Illay be necessary to interpolate 
between two of the pressure curves. The result wiII be similnr to that shown 
inFig.17(j). 

A similar procedure is then followed for gate positions of 23°, go, _3°, nnd 
-35°, utilizing Figs. 17(b), liCe), 17(d), and liCe), respectively. The result is 
a composite plot similar to that shown in Fig. 17 (f). It should be noted that 
tIle pressures shown for negative angles of the gate nre not ns relinble liS those 
for positive IInglcs. Fortunately, the greater water loads occur for posith'e 
angles. 

Watcr loads can be determined by scaling the pressures vertically over the 
gnte ns indicated by point A in Fig, 17 (j). If a gate angle other than those 
shown is desired, interpolation can be made directly on the sheet corresponding 
to Fig. 17 (J). Following the establishment of the maximum-pressure curve, 
values ofxlr and vir are scaled from the sheet corresponding to Fig. 17(j) 
and are transferred to dilnelisional values by mUltiplying by T. 'Should water
surface profiles be desired, the same method of tracing and scaling can be used • 
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