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1. Purpose

Headwater rating curves for twenty dams geographically located on the Tennessee River and its tributaries above the existing
Bellefonte Nuclear facility are required as inputs to TVA's SOCH and TRBROUTE models, which perform flood-routing
calculations. The headwater rating curves for each dam provide total dam discharge as a function of headwater elevation. This
calculation presents headwater rating curves for Norris Dam.

TVA developed methods of analysis, procedures, and computer programs for determining design basis flood levels for nuclear
plant sites in the 1970's. 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 Unit 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 past work regarding design basis flood level determinations. This
calculation supports a portion of the effort to improve the 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 I is a plan and elevation view of Norris Dam (a portion of Reference 1). For headwaters in the normal operating range,
discharge is passed through the turbines, the sluices, or the spillway. The spillway consists of three spillway bays, each with a
drum gate to control discharge. The sluice discharge is controlled by vertical lift gates. During a probable maximum flood
(PMF) event, headwater is not expected to rise above the top elevation of the dam, preventing discharge over any portion of the
dam.
Consequently, the rating curve developed in this calculation does not include headwater elevations above the top of the dam.

Norris Dam may be operated in two different modes during a PMF event. Rating curves are provided for these two bracketing
operating cases.

1. Fully Open Gates: All spillway, sluice and turbine gates will be open to the maximum setting in order to discharge the
largest volume of water possible past Norris Dam. This curve is valid for rising headwaters and for falling headwaters
as long as the powerhouse is not flooded (TW<866').

2. Fully Closed Gates. The spillway gates will be raised to the maximum setting and sluice gates will be closed to limit the
discharge past Norris Dam. This operating mode may help prevent embankment breaches and failures downstream from
Norris Dam.

As required by NRC Regulatory Guide 1.59, the most severe seismically induced floods reasonably possible should be
considered for each site in addition to the floods produced by the severe hydrometeorological conditions. Also, the consideration
of seismically induced floods should include the same range of seismic events as is postulated for the design of the nuclear plant.
The seismic design basis for the plants requires consideration of an Operating Basis earthquake (OBE) or a 0.5 Safe Shutdown
earthquake (SSE) and a full SSE.

To meet the requirement of Regulatory Guide 1.59, the flood design basis requires consideration of the following hydrological
and seismic design conditions:
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A). Determination of the water level at the plant during a 0.5 Probable Maximum Flood (PMF) with full reservoirs combined
with the postulated failure of upstream dams during an OBE.
B). Determination of the water level at. the plant during a 25 -year flood with full reservoirs combined with the postulated failure
of upstream dams during a 1.0 SSE.

Two of the potentially critical seismic-flood combination scenarios for the plant design basis include Norris Dam; (1) a 0.5 PMF
combined with the OBE failure of Norris dam and (2) a 25-year flood combined with the SSE failure of Douglas, Cherokee and
Norris dams. The OBE and SSE failure configurations used for determination of the seismic/flood dam rating curves were
previously determined in Reference 16.

Because of this, two additional rating curves are provided for the seismic failure scenarios of Norris Dam. These scenarios are
covered in the following cases.

3. Safe Shutdown Earthquake (SSE)
4. V2 SSE

And the final case

5. Fully Opened Gates Without Turbine Discharge. This case is valid for falling headwaters after the powerhouse has
been flooded when sluice and spillway gates are fully opened.

These headwater rating curves are based on the configuration of the Norris Dam as defined on the current design drawings. The
purpose of this calculation does not evaluate the design loading conditions for the dam.
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Figure 1 - Norris Dam, General Plan and Elevation (Ref. 1).
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2. References

1. TVA drawing no: 10W200, RI (Attachments 1 and 19)
2. TVA files, binder "River Scheduling: Tailwater Rating Curves by Projects"
3. "The Norris Project, A Comprehensive Report on the Planning, Design, Construction and Initial Operations of the Tennessee

Valley Authority's First Water Control Project" (Brown Book), TVA, 1940 (Relevant Pages Included as Attachment 17)
4. "Hydraulic Design Criteria," USACE (U. S. Army Engineer Waterways Experiment Station), Eighteenth issue, Vicksburg,

MS, 1988.
5. "Norris Dam Spillway Discharge Tables", River Operations, Tennessee Valley Authority, 2000, EDMS accession number L58

081212 811 (Attachment 16)
6. TVA drawing no: 54W100, RI (Attachments 6 and 20)
7. TVA drawing no: 232-D-395, R2 (Attachments 7 and 21)
8. TVA drawing no: 232-D-1043, RI (Attachments 8 and 23)
9. TVA drawing no: 232-D-1041, R1 (Attachments 9 and 22)
10. "Hydraulic Model Experiments for the Design of Norris Dam" Charles W. Thomas, Department of the Interior Bureau of

Reclamation Technical Memorandum No. 406, October 15, 1934 (Relevant Page Included as Attachment 10).
11. TVA Water Control Project Manual (Blue Book) for Norris Dam, TVA River Operations, July, 1998 (Attachment 18)
12. TVA drawing no: 47K901, R1 (Attachments 13a and 24)
13. TVA drawing no: 47K902, RO (Attachments 13b and 25)
14. TVA drawing no: 232-D-2663, R2, (Attachments 26 and 27)
15. TVA Report 2-633, "Norris Dam Discharge Ratings for Assumed Dam Failures During an Earthquake," Division of Water

Control Planning, Engineering Laboratory, January 1974 (Attachment 37, select pages as Attachments 32-34)
16. "Norris Dam - Concrete Stability Analysis for SSE and ½ SSE + ½2 PMF," Rev. 1, TVA Calculation, RIMS accession

number B25 '88 0520 304 (Relevant Pages included as Attachments 28 and 29)
17. FSAR, Watts Bar Nuclear Plant
18. FSAR, Sequoyah Nuclear Plant
19. TVA drawing no: 232-D-1404, R6 (Attachments 38 and 39)
20. "SOCH Model Calibration, Melton Hill," CDQ000020080038 (EDMS L58 090812 001)
21. "Dam Spillway Gate/Outlet Open Configuration for Flood Analysis," Tennessee Valley Authority, May 29, 2009 (EDMS

No. L58 090529 800)
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3. Assumptions & Methodology

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

3.1 Assumptions

3.1.1 Assumption: Power generation will continue during the PMF event until the powerhouse is flooded.
Technical Justification: Because the headwater elevation is not expected to exceed the elevation of the top of the dam [3.2.1], the
powerhouse will not be overtopped. Power generation is assumed to stop when the addition of turbine discharge would cause the
tailwater to reach an elevation greater than 866 feet, at which point the tailwater will flood the powerhouse through the east
swinging doors and overtop the generator (Attachments 27 and 29). After the powerhouse has been flooded, the generator will
not be restarted as electrical components Will be wet. Accordingly, turbine discharge will only be considered in case 1, when the
operating goal of the project is to discharge the largest volume of water possible past Norris Dam.

3.1.2 Assumption: Sluices will not be opened further than 8 feet.
Technical Justification: According to Attachment 5 (Ref. 5), a 1999 inspection of sluices 3 and 4 found significant cavitation
damage upstream from the emergency slide gates. As a result, the sluices are not to be opened more than 8 feet, except in
emergencies. Although the PMF event may be classified as an emergency, it is assumed that the integrity of the dam would not
be put in jeopardy during the PMF event, during which the dam's ability to contain catastrophic floodwater is essential.

3.1. 3 Assumption: The dam will not be overtopped during a PMF event. Additionally, during a flood event coupled with a
seismic failure, headwaters will not rise above 1045'.
Technical Justification: This PMF has been sufficient in all previous work. If a SOCH/TRBROUTE analysis requires a PMF
Flood elevation higher than the maximum elevation considered, the change will be identified by the SOCH/TRBROUTE analyst
and a revision to this dam rating curve calculation will be required.

3.1.4 Assumption: All spillway and sluice gates will remain operable, and that the headwater rating curves may be used only
after all spillway and sluice gates are either fully raised or closed.
Technical Justification: For technical justification, see Reference 21, "Dam Spillway Gate/Outlet Open Configuration for Flood

Anaylses".

3.1.5 Assumption: The tailwater rating curve included as Attachment 2 is acceptable for use in the headwater rating curve
calculations.
Technical Justification: The final tailwater curve was verified in the unsteady SOCH Model Calibration, Melton Hill (Reference

20).

3.2 Unverified Assumptions (UVA)

None.
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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, such as flow over the drum gates, and is computed using power law equation as follows (Attachment 3, Reference 3):

Qf = KLHgn (1)

in which Qf = free discharge (cfs), K = free discharge coefficient (units vary with n, ft3-("+)/sec, available from model data in Att.
10, and restated in Art. 17), L = length of overflowing section (ft), Hg = head on the drum gate (ft) = HW - Zg, HW = headwater
elevation (ft) Zg = top, or crest, elevation of the drum gate (ft) and n is a dimensionless exponent (available from model data in
Ref. 10 Att 10, and restated in Ref. 3 Att 17). This equation need not be modified to account for tailwater submergence, as
tailwater elevation is never sufficiently high to reach the crest elevation.

Orifice discharge refers to flow passing through a contracted opening and is computed using an orifice-type equation as follows
(Reference 4, Hydraulic Design Chart 311-1):

Q,=CG0  TH ) (2)

in which Q, = orifice discharge (cfs), C orifice discharge coefficient (dimensionless), Go = effective gate opening (ft), B=gate
width (ft), g = acceleration of gravity, and H = head to center of gate opening (ft).

Sluice discharge is treated as orifice flow and computed using an analogous expression to Equation (2). The following equation
will be used to calculate sluice flow:

Qs = K HW -Z, (3)

The coefficient K lumps the constant quantities effecting orifice flow into one parameter. It may be thought of as equal to

CA~Vg in which C = discharge coefficient (dimensionless) and A = area for flow under the sluice gate (ft2). Because the

discharge is through a closed conduit, both C and A, and consequently K, are constant at a given gate opening. In Equation (3),
the head differential term is defined as HW - Zref., with ZRef = the elevation of the bottom of the gate in the open position (860' +
8' = 868' for maximum opening, Att. 6). The K - value for the sluice openings was determined in Attachment 12 from prototype
data (for all sluices) in Reference 5.

The above equation assumes no tailwater effects. Under the conditions for which this headwater rating is developed, the
tailwater may affect the sluice discharge. The following equation will be used:

Qs =K HW/-H--TW (4)

where Qsl = discharge affected by submergence (cfs), K discharge coefficient (ft2 5/sec), HW = headwater elevation (ft), and
TW = tailwater elevation (ft). Equation (4) will be used to calculate discharge once the bottom of the open sluice gate is
submerged by tailwater (TW = 868 feet). Because the tailwater level varies with total dam discharge, an iterative process is used
to determine submerged sluice discharge. Effects of tailwater elevation on sluice flow are quantified in Appendix A.
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3.4 Methodology -- Spillway Discharge Calculations

The discharge, Qf, over a spillway crest varies with head, Hg (Reference 3). For the Norris spillway crest, the relationship QK(Hg)
is available from model test data, as are the constants K and n from Equation (1) (Ref. 3). This data is available at both gate
elevations of interest to this calculation (Zg = 1020 feet and Zg = 1034 feet). The crest length, L, and crest elevation, Z., are
shown on TVA drawings (e.g., Reference 1).

The physical model used to measure spillway discharge included all three bays and the piers between them. Consequently, pier
contraction effects are implicitly included in the discharge coefficients derived from the model test data.

Under the assumption that all spillway gates are fully open (3.2.2), the two end bays (first and last) are the only spillway bays
subject to end contraction effects. These effects, which may reduce discharge through these two bays by a few percent, are
neglected in this calculation. According to Hydraulic Design Chart 111-3/2 (Attachment 40), end contraction losses effectively
reduce the length of the overflowing spillway crest, L=300 ft., by 2*KI*H,, in which Ka = abutment contraction coefficient
(dimensionless), and He = H, =energy head on the crest (in ft.). The maximum possible value for K. = 0.2 (Att. 40), which means
the maximum possible impact of abutment effects (calculated at maximum I-K , 41 ft, See Section 7, maximum elevation at which
free discharge occurs) is equal to:

1 L- 2K( *100%= 1 3002 100%°= 5.4%

3.5 Methodology -- Sluice Gates Discharge Coefficient

Norris dam has eight 10 foot by 5.67 foot tunnels fitted with slide gates (Ref. 1, Att. 1 and Ref. 7 Att. 7). All sluice gates will be
considered fully opened to 8 feet, the maximum gate opening preventing cavitation (Ref. 5). Attachment 5 states that sluice table
"discharges are based on the results of field measurements." Therefore, the K value from Equation (3) can be back-calculated
from the information in the sluice discharge tables. Reference 7 is unclear as to whether or not the sluice discharge tables reflect
tailwater effects. Justification that sluice discharge does not include tailwater effects is contained in paragraph 4.8.
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4. Design Input

Sect. Input Parameter Source Symbol Value
4.1 Acceleration of gravity Common knowledge, Ref. 4, sheet. 000-1 for g 32.2 ft/sec2

example
4.2 Spillway crest parameters
4.2.1 Crest length 3 100-foot wide bays; Ref. 1 L 300 feet
4.2.2 Crest elevation Ref. 1 Zc 1020 feet
4.3 Spillway gate parameters

(Fully Open Gate)
4.3.1 Gate Elevation Refs. 8 & 1 Z' 1020 feet
4.3.2 Discharge Coefficient Ref. 10, Ant. 10 K 2.5680 Wt("+')
4.3.3 Exponent Ref. 10, Att. 10 n 1.6173
4.4 Spillway gate parameters

(Fully Closed Gate)
4.4.1 Gate Elevation Ref. 9 Z-R1034 feet
4.4.2 Discharge Coefficient Ref. 10, Att. 10 K 3.985 ft

3•(n+l)

4.4.3 Exponent Ref. 10, Att. 10 n 1.486
4.5 Sluice gates
4.5.1 Discharge coefficient with Paragraph 4.8 K 2303.7196 ft. 5/sec

or without tailwater effects
4.5.2 Bottom Elevation of sluice Ref. 6 Znoor 860 feet

tunnel, directly under gate
4.5.3 Maximum Sluice Gate Ref. 5 Zcav 8 feet

Opening before Cavitation
4.5.4 Elevation bottom of open Zfloor+ Zref Zref 868 feet

sluice gate

4.6 Tailwater rating curve

The tailwater rating curve used in this calculation is shown in Attachment 2. Attachment 11 lists points scaled from this plot and
shows a polynomial fit to the result. The polynomial indicated in Attachment 11 and repeated below is used for the headwater
rating curve calculations.

TW = 825.23 + 0.3036*Q - 6.044x10 4 Q? + 5.59xl0-7 Q3 (5)

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

Because calculated tailwater elevations (See Results Section) are less than the spillway crest elevation, tailwater effects on free
discharge can be ignored. Because sluice discharge (Equation (4)) and turbine discharge (Equation (6)) are functions of tailwater
elevation, which itself is a function of all discharges past the dam (Equation (5)), an iterative process will be used to calculate
tailwater elevation, sluice discharge, and turbine discharge.
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4.7 Upper Limit on Headwater Elevation Included in Rating Curves

The headwater rating curves need to include all headwater elevations that may occur during a PMF event. The headwater at
Norris is not expected to rise past 1061 feet. According to Reference 1 (section views), the roadway elevation over the dam is.
1061 feet. The curbing on either side of the roadway, also evident in the section views of Reference 1, would further act to
prevent overtopping of the dam should headwaters rise to an elevation of 1061 feet.

4.8 Sluice Gate K Value

The sluice gate K value is determined from data in Attachment 4. As evident from Equation (3), if the sluice discharge, Q, is

plotted versus VHW - 868 the resulting slope'(when the y-intercept is forced to 0) will be the K value (as y = mx) as long as
the sluice data in Attachment 4 were determined without tailwater interactions. If, however, the sluice data was affected by

tailwater, plotting Q versus 1HW - TW would result in a straight line with slope equal to K (see Equation (4)). Q is plotted

versus VHW - 868 in Attachment 12. The slope of the linear fit to the data is included on the plot in Attachment 12. Because

the resulting fit to the data provides a perfect linear fit (R2 = 1.0), it can be concluded that the data in the sluice discharge table
was not corrected for tailwater effects. K is determined by the slope of the linear fit and is used in conjunction with Equation (4)
to calculate sluice flow when it is affected by tailwater.

The K value used for calculation is K = 2303.7196 ft2 5/sec

4.9 Discharge through Turbines

Discharge through the turbines, Qt, was determined from Attachments 13a and 13b (Refs. 12 and 13) at 100% gate opening.
Points were scaled from References 12 and 13 (100% gate curve) and a curve fit to turbine discharge versus gross head was
developed in Attachment 14. The resulting polynomial is presented in Attachment 14 and repeated below.

Q, = 2 * (- 0.0292(H, )2 + 27.518(H,)+ 662.68) (6)

in which Qt = turbine discharge in cfs, 2=number of turbines and Ht = gross head on the turbine (HW-TW) in feet. Because
sluice discharge (Equation (4)) and turbine discharge (Equation (6)) are functions of tailwater elevation; which itself is a function
of all discharges past the dam (Equation (5)), an iterative process will be used to calculate tailwater elevation, sluice discharge,
and turbine discharge in Case 1.
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4.10 Seismic Failures

Discharge rating curves for various seismic failure modes of Norris Dam were developed by TVA through model studies. The
studies utilized a 1:150 scale model of Norris Dam with both upstream and downstream reaches of the Clinch River included
(Ref. 15). The results of the study are contained in Reference 15.

Reference 16 serves as the basis for determining the extent of seismic failures for Safe Shutdown Earthquakes (SSE) and ½/ SSE
at Norris Dam. Results of these calculations (Attachments 28 and 29) were used as basis for both the Sequoyah and Watts Bar
Nuclear Plant licensing (Refs. 17 and 18). Ref. 18 provides explicit drawings of failure sections expected at Norris Dam
(Attachments 30 and 31, FSAR drawings included for illustrative purposes only) based on the conclusions of Reference 16.

Reference 15 contains the discharge versus headwater elevations for the model studies under consideration in this calculation
(relevant pages included as Attachments 32 and 33 and the full report included as Attachment 37). Case A corresponds to the ½2
SSE, in which the portion of Norris Dam between blocks 32 and 45 fails by toppling downstream of the dam (L=665'). The
resulting debris field creates an obstruction to elevation 970' in the river channel (Attachments 30 and 34). Case C corresponds
to the SSE, in which the portion of Norris Dam between blocks 30 and 46 topple downstream of the dam (L=833'). The
resulting debris field also creates an obstruction to elevation 970' in the river channel (Attachments 31 and 34). For Norris Dam,
tailwater effects and end contraction effects should be implicitly included in the headwater rating curve. Accordingly, data from
Ref. 15 noted with low tailwater (Attachments 32 and 33) were excluded from this analysis as probable outliers.
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5. Special Requirements/Limiting Conditions

N/A
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6. Calculations

The calculations consist of computing spillway, sluice and (in Case 1) turbine discharges (from Equations 1-4 and 6) for a list of
headwater elevations ranging from 20 feet below the crest elevation, up to 1061 feet, the top of the dam. The headwater rating
curve is a plot of headwater elevation versus total dam discharge. Seismic events lead to failed portions of the dam in cases 3
and 4. In these cases, flow occurs over and around the debris field resulting from the failure of a portion of Norris Dam, and
discharges past the debris field has been determined by model studies.

6.1 Case 1, All Gates (Spillway, Sluice and Turbine) Fully Open

Discharge passes through the sluices and turbines first, then the spillway section as headwater rises above top elevation of the
drum gate (El. = 1020 for fully open gates, the crest elevation). Total discharge, given in "1000 cfs", is the sum of all discharges
in cfs past the dam divided by 1000.

Figure 2 shows the spreadsheet calculations for the headwater rating curve (spreadsheet included as Attachment 15). 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 [4.6]. This is computed to
calculate tailwater effects on the sluice discharge.

Spillway discharge is computed in the seventh column. Hg, K, L, and n are the parameters used to determine the spillway
discharge, Qf. Free discharge through the spillway occurs for all elevations above 1020 feet [4.3.1].

Sluice discharge not affected by tailwater, in cfs, is computed in the fourth column. When tailwater becomes sufficiently high to
affect the sluice discharge (TW = 868 feet), the corrected sluice discharge is given in the fifth column. The corrected discharge
is calculated from Equation (4). Because the tailwater level varies with total dam discharge, an iterative process is used to
determine submerged sluice discharge. For the iterative process TW is assumed (red text column in Attachment 15), Qtotal is
calculated (using Q, (or Qsj) and Qt calculated from TWassumed), and TWcalculated is calculated from Qtoal. Iteration is accomplished
by varying TWassumed until the difference between TWassumed and TWcalculated is equal to 0, within convergence tolerances. The
convergence tolerance was set to 1* 10-6. The average difference for converged solutions is 3* 10-8 feet (Attachment 15).
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Norris - Dam Rating Curve, Case 1

g = 32.2 ft/S
2

Sluice Parameters Spillway Parameters
L = 300 ft

K= 2303.1
Zref =

7196 ft n = 1.6173
868 ft K = 2.568

Zg= 1020

Spillway

ft
ft3-(nýl )

ft

Q
Total

HW Discharge TW

feet 1000 cfs feet
1000 35.28 835.2123

Sluice

cfs

1005
1010
1020
1021
1022
1023
1024
1025

1026
1028

1030
1032
1034
1036

1037
1040
1042
1044

1046
1048
1050
1052

1054
1056

1058
1060
1061

35.94
36.60
37.88
38.77
40.47
42.77

45.57

48.82
52.48
60.94

70.78
81.89
94.19

107.60

114.71
137.57
154.05
171.46

189.79
199.64
219.67
240.40

261.95
284.30

307.44
331.34
343.58

835.3878

835.5597
835.8936

836.1247
836.5651
837.1534
837.8631

838.6765
839.58

841.6138

843.8899
846.3467
848.9312
851.5969
852.9472
857.0137
859.6992
862.3346

864.9009
866.1999
868.6825
871.0519

873.3328

875.5371
877.6851
879.8049
880.8653

as

26468
26964
27452
28402
28495
28588
28681

28773
28866

28957
29140

29322
29502
29681
29860

29948
30213
30388
30562
30735

30908
0
0

0

0
0
0

.0

as1
0
0
0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
0
0
0
0

31021
30989

30965

30947
30935
30924
30919

ft
H,

0.00
0.00
0.00
0.00
1.00
2.00
3.00
4.00

5.00

6.00
8.00

10.00
12.00
14.00
16.00
17.00

20.00
22.00
24.00

26.00
28.00
30.00
32.00
34.00

36.00
38.00
40.00
41.00

cfs

Qf
0
0
0
0

770
2364

4554
7252

10403

13971
22248

31917
42862
54998
68256
75287
97920

114240
131502

149676
168735
188653
209409

230981

253352
276503
300419
312659

Gross
Head

feet

165
170
174
184
185
185
186

186
186

186
186

186
186
185
184

184
183
182
182

181
182
181
181

181

180
180
180
180

Turbine
Discharge

(100%)

cfs

Q,

8809
8980
9149

9478
9504
9523
9537
9546

9552
9556
9555

9545

9530
9511
9488

9477
9441
9418
9396

9377
0
0
0

0
0
0

0
0

Figure 2 - Calculations for Case 1
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6.2 Case 2, All Gates (Spillway, Sluice and Turbine) Fully Closed

Discharge passes through the spillway section as headwater rises above top elevation of the drum gate (El. 1034 for fully raised
gates, Ref. 9). Total discharge, given in "1000 cfs", is the sum of all discharges in cfs past the dam divided by 1000.

Figure 3 shows the spreadsheet calculations for the headwater rating curve (spreadsheet included as Attachment 15). 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 [4.6]. This is computed to
illustrate that tailwater never reaches the crest elevation to influence flow.

Spillway discharge is computed in the fifth column. Hg, K, L, and n are the parameters used to determine the spillway discharge,
Qf. Free discharge through the spillway occurs for all elevations above 1034 feet [4.4.1].
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Norris - Dam Rating Curve, Case 2
g = 32.2 ft/s

2

Spillway Parameters
L = 300 ft
n = 1.486 ft
K = 3.985 ft

3
"(n+l)

Zg = 1034 ft

HW
feet
1000
1005
1010
1020
1021
1022
1023
1024
1025
1026
1028
1030
1032
1034
1036
1037
1040
1042
1044
1046
1048
1050
1052
1054
1056
1058
1060
1061

Q
Total

Discharge
1000 cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.35
6.12
17.13
26.27
36.61
48.00
60.35
73.60
87.68
102.54
118.14
134.44
151.43
160.16

TW ft
feet H(

825.23 0.0
825.23 0.0
825.23 0.0
825.23 0.0
825.23 0.0
825.23 0.0
825.23 0.0
825.23 0.0
825.23 0.0
825.23 0.0
825.23 0.0
825.23 0.0
825.23 0.0
825.23 0.0
826.24 2.0
827.06 3.0
830.26 6.0
832.80 8.0
835.56 10.1
838.47 12.1
841.47 14.1
844.52 16.1
847.58 18.1
850.61 20.1
853.58 22.1
856.48 24.1
859.29 26.1
860.65 27.1

Spillway
cfs

Qf
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
)0 0
)0 0
)0 0
)0 0
)0 0
)0 3349
)0 6117
10 17135
)0 26275
0O 36606
J0 47997
J0 60353
0O 73599
J0 87677
J0 102537
J0 118138
J0 134445
J0 151426
J0 160161

Figure 3 - Calculations for Case 2
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6.3 Case 3, 2 SSE & 1/2 PMF

Discharge passes over and around the expected debris field (Attachment 30). Total discharge, given in "1000 cfs", is the sum of
all discharges in cfs past the dam divided by 1000. The headwater rating curve was generated in Ref. 15 from model data and is
repeated in Figure 4.

6.4 Case 4, SSE & 25 year flood

Discharge passes over and around the expected debris field (Attachment 31). Total discharge, given in "1000 cfs", is the sum of
all discharges in cfs past the dam divided by 1000. The headwater rating curve was generated in Ref. 15 from model data and is-
repeated in Figure 4.

6.5 Case 5, Spillway and Sluice Fully Opened with no Turbine Discharge

In this case, discharge passes through the spillway section when headwater elevation is above top elevation of the drum gate (El.
= 1020 for fully open gates, the crest elevation) and the sluices. Total discharge, given in "1000 cfs", is the sum of all discharges
in cfs past the dam divided by 1000.

Figure 3a shows the spreadsheet calculations for the headwater rating curve (spreadsheet included as Attachment 15). 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 [4.6]. This is computed to
calculate tailwater effects on the sluice discharge.

Spillway discharge is computed in the seventh column. Hg, K, L, and n are the parameters used to determine the spillway
discharge, Qf. Free discharge through the spillway occurs for all elevations above 1020 feet [4.3.1].

Sluice discharge not affected by tailwater, in cfs, is computed in the fourth column. When tailwater elevation is sufficiently high
as to affect the sluice discharge (TW = 868 feet), the corrected sluice discharge is given in the fifth column. The corrected
discharge is calculated from Equation (4). Because the tailwater level varies with total dam discharge, an iterative process is used
to determine submerged sluice discharge. For the iterative process TW is assumed (red text column in Attachment 15), Qtotal is
calculated (using Q, (or Qsl) calculated from TWassumed), and TWcalculated is calculated from Qtotal. Iteration is accomplished by
varying TWassumed until the difference between TWassumed and TWcalculated is equal to 0, within convergence tolerances. The
convergence tolerance was set to 1* 10-6. The average difference for converged solutions is 3* 10.8 feet (Attachment 15).
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Norris - Dam Rating Curve, Case 5

g = 32.2 ft/s2

Sluice Parameters

K= 2303.7196 ft2

Spillway Parameters
L = 300 ft

n = 1.6173 ft

K = 2.568 ft3-(n~l)

Zg = 1020 ft
Zref = 868 ft

HW

feet

1000

1005

1010

1020

1021

1022

1023

1024

1025

1026

1028

1030

1032

1034

1036

1037

1040

1042

1044

1046

1048

1050

1052

1054

1056

1058

1060

1061

Q
Total

Discharge TW

1000 cfs feet

26.47 832.9

26.96 833.0

27.45 833.1

28.40 833.4

29.27 833.6

30.95 834.1

33.23 834.7

36.02 835.4

39.27 836.3

42.93 837.2

51.39 839.3

61.24 841.7

72.36 844.2

84.68 846.9

98.12 849.7

105.24 851.1

128.13 855.4

144.63 858.2

162.06 860.9

180.41 863.6

199.64 866.2

219.67 868.7

240.40 871.1

261.95 873.3

284.30 875.5

307.44 877.7

331.34 879.8

343.58 880.9

Sluice

cfs
Qs

26468

26964

27452

28402

28495

28588

28681

28773

28866

28957

29140

29322

29502

29681

29860

29948

30213

30388

30562

30735

30908

0

0

0

0 "

0
0
0

Qs1
0

0

0
0

0

0

0

0

0

0
0
0
0
0

0
0
0

0

0

0
0

31021

30989

30965

30947

30935

30924

30919

Spillway
ft
Hg

0.00

0.00

0.00

0.00

1.00

2.00

3.00

4.00

5.00

6.00

8.00

10.00

12.00

14.00

16.00

17.00

20.00

22.00

24.00

26.00

28.00

30.00

32.00

34.00

36.00

38.00

40.00

41.00

cfs

Qf
0

0

0

0

770

2364

4554

7252

10403

13971

22248

31917

42862

54998

68256

75287

97920

114240

131502

149676

168735

188653

209409

230981

253352

276503

300419

312659

Figure 3a - Calculations for Case 5
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7. Results/Conclusions

For convenience, the headwater rating results, separate from the calculation details provided above, are tabulated as total
discharge in cfs vs. headwater elevation in feet in Figure 5. The headwater rating curves are plotted in Figures 5 and 6.

The headwater rating curves developed in this calculation provide Norris total dam discharge vs. headwater elevation for use in
TVA's SOCH and TRBROUTE models for simulation conditions satisfying the assumptions in Section 3. In particular, the
spillway, sluice, and turbine gates must all be fully opened in Case 1, and the spillway gates must be fully raised while the sluice
and turbine gates are fully closed in Case 2. Additional curves are provided in case of seismic failure of Norris Dam.

Norris Headwater Curves

2008 Rating, Case 1

Total

HW Discharge

feet 1000 cfs

1000 35.28

1005 35.94

1010 36.60

1020 37.88

1021 38.77

1022 40.47

1023 42.77

1024 45.57

1025 48.82

1026 52.48

1028 60.94

1030 70.78

1032 81.89

1034 94.19

1036 107.60

1037 114.71

1040 137.57

1042 154.05

1044 171.46

1046 189.79

1048 199.64

1050 219.67

1052 240.40

1054 261.95

1056 284.30

1058 307.44

1060 331.34

1061 343.58

2008 Rating, Case 2

Total

HW Discharge

feet 1000 cfs

1000 0.00

1005 0.00

1010 0.00

1020 0.00

1021 0.00

1022 0.00

1023 0.00

1024 0.00

1025 0.00

1026 0.00

1028 0.00

1030 0.00

1032 0.00

1034 0.00

1036 3.35

1037 6.12

1040 17.13

1042 26.27

1044 36.61

1046 48.00

1048 60.35

1050 73.60

1052 87.68

1054 102.54

1056 118.14

1058 134.44

1060 151.43

1061 160.16

2008 Rating, Case 3 2008 Rating, Case 4 2008 Rating, Case 5

Total Total Total

HW Discharge HW Discharge HW Discharge

feet 1000 cfs feet 1000 cfs feet 1000 cfs

912.86 95.1 909.62 20.7 1000 26.47

925.45 141.5 930.47 57.6 1005 26.96

939.7 214.8 942.23 100.9 1010 27.45

965.42 421.8 960.11 192 1020 28.40

982.75 656.5 973.52 295.2 1021 29.27

992.97 920.3 978.62 389.8 1022 30.95

1001.8 1181.2 984.62 508.7 1023 33.23

1011.85 1520.3 991.82 692.9 1024 36.02

1019.65 1805.5 998.27 901.9 1025 39.27

1028.8 2119.4 1004.12 1103 1026 42.93

1030.45 2196.1 1009.67 1295 1028 51.39

1036.6 2436.3 1014.77 1493 1030 61.24

1037.03 2462.7 1019.42 1686 1032 72.36

1045.63 2709.4 1024.67 1889 1034 84.68

1029.47 2095 1036 98.12

1033.67 2291 1037 105.24

1038.5 2493 1040 128.13

1043.42 2703 1042 144.63
1045.79 2824 1044 162.06

1046 180.41
1048 199.64

1050 219.67
1052 240.40

1054 261.95

1056 284.30

1058 307.44

1060 331.34

1061 343.58

Figure 4 - Headwater Rating Results
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Norris Headwater Rating Cases 1, 2 & 5
1070

1060

1050

1040

1030

1020

1010 • --4,,--2008 Rating, C,
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2008 Rating, CG

1000

990

0 50 100 150 200 250 300 350 400i

Discharge - 1000 cfs

Figure 5 - Headwater Rating Curves for Cases 1, 2 and 5
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Norris Headwater Rating Cases 3 and 4

a)

a)

JO-

m

a)"1"

1060

1040

1020

1000

980

960

940

920

900

0 500 1000 1500 2000

Discharge - 1000 cfs

2500 3000

Figure 6 - Headwater Rating Curves for Cases 3 and 4
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Attachment 2-1

Source: Reference 2

Norris Tailwater Rating

Riverware Rating
0*1000 Q Elevation

0 0 825.1
3.7 3,700 825.1

8 8,000 826.95
13.1 13,100 828.95
18.1 18,100 830.35
21.4 21,400 831.7

40 40,000 837.8
60 60,000 842.5
80 80,000 847

100 100,000 850.8
120 120,000 854
140 140,000 857.2
160 160,000 860
180 180,000 863
200 200,000 865.7
220 220,000 868.2
240 240,000 870.5
260 260,000 873
280 280,000 875
300 300,000 877.1
350 350,000 882
400 400,000 886.6
450 450,000 891
500 500,000 895

Calculation No: CDQ000020080015

Page 27

Flood Control Section 9/1948
Dicharme Elevation

0 820
25,000 832.2

50,000 838.7
75,000 844.2

100,000 849.3
150,000 859.2
200,000 868
220,000 871

Actual data
Dicharme Elevation

0 823.7
4690 825.5
8000 827.5

13000 829.1



Attachment 2-2

Source: Reference 2

Calculation No: CDQ000020080015

Page 28

Norris Tailwater Rating

C

900

890

880

870

860

850

840

830

820

810

0 100,000 200,000 300,000 400,000 500,000

Discharge (cfs)

600,000

Norris TailwaterSFA.xls 01/16/2009
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substituting in (5), assuming n,=n,=n
KNL.( NH=)* =K.L.JI=. N512

slluplifying
K,= K.An-1 (-)

With the value of K. and n for each gate setting a table of values for K, and a
were obtained and are shown In table 153. Values of K. were calculated using
equation (6) and the values of K. and n from table 152. The values of n are
the same whether model or prototype. Table 153 gives the calculated results
These data were plotted as shown on figure 337.

MODEL STUDIES 7(

head of the column. The results in this table were plotted and are shown
figure 338. This diagram Is based on having all the gate crests at the sam
elevation.

TA3La 154.-Discharge table computed from the formula Q= KLH-

Quanti. Rese

ubc watesoric mifeet per esurfa
seeend oelevtion

(Discharge (Q) for all three gates at the seaw elevatlon)

r, Quanti- Iteser- Quantl- Reser- Rstvrtyin vonr -voir
cubic water cubic water ub

ce feet per feet per svrfa e s
se e eto eleva- t iona eod to eodtion tion

Quanti- Reset
Qat. voltty in

cubic wate
feet per surfaseond levntiOn

030
CC-.-

CD

CD

CD
CA)

C,

CD

C>

CD

-5

TABLU 153.- culad ions of protoy coefficient of discharge from observed data

Koet.K•..d.j X NP.- where N-72 and Log N-1.8573

1 2 3 4 5 6 7

Ifead
over
Kates
in feet Gate elevation

1,020
n-I.617

K-2.568KMA-770.4

Gate elevation
1,021
n-l.6

K L-2.617Ki785.1

Gate elevation
1,022
n-1.597

K,4!:i2.6W
Kp 808.8

Gate elevation
1,023

aK- 1,584

8,-42.7

Gate elevation
1,04
n- 1.5111

K 9-.0).6See table
Gate elevation 102 1.5-n Log N N

A (1.5-n)

1020.00-
1.020.. .
102.06 ...........
102.51 .... ....
1026.03 ........
1(27.11 ------------
108.93- .........
1013 .41 -----------
1031.54 ......
1031.16 ------1 -1033.91 ------ .. .

1.618
1.600
1.0
1.575
I543
1.52
1.504
1.505
1.497
1.488
1.487

-0.118
-. 169
-. 169
-- 075

004
-. 002
+.096

+.012
+.013

-0.2182
--.1802
--. 1830
-. 1400

0422
--00"

+.0961
+.0217
+.0251

0. 601

.6AM

.73"4

9075

.9784
1.0142
1.0513
1.054

K Model K Proto.
type

4.244 tin68
4.2D2 174G
4.097 2.=
4.001 2.l8o
3.960 X 238

3.1109 2.541
3.913 3. SI
3.872 &9 7
3.847 t40l4
3.760 996

2 ----. .--

4 --- ---- --

12 -------
14 -----. -.

2 .

36-----

770
A 364
4,544
7,252

13,970
223,250
31,920
43,860
5k,000

97,92D
131, 500
106,700
209,400

' 23,369

1,021
1,022
1, W3
1.024
1,026
1,028
1,030
1,02
1.084
1,036
1,040
1,044
1,04
1,052
1.016

785
2 393

4, 04
7,236

14,010
23,260
31,840
43, 690

67, 810
97,0O013%100

163,800
203,769

1,022
1,023
1024
1,026
1,027
1,039
1,031
1,033
1,030
1,037
1,041
1,065
1, 049
1,053

8011
Z 447
4,676
7,404

14.160

31,990
42,810
6, 760
67,770
K,790

120,500
166, 769
206,100

1,023
1,034
1,025
1,026
1.028
1,030
1,032
1,(034
1.036
1,038
1,042
1,046
1,050
1.054

843
2,5274,804
7,577

14,400
22.720
32,360
43,190

6, 14069, 130

97,030
129, 56
16, 400
204, 369

1.024
1,025
1,094

1029
1,031
1,033

1,0291.037
1,039
1,043
1, 057

1. Ofi0

______ = -I. I

901
1W76,032

7,895
14,910
23,380
33,160
44.,110

ft,210
K9,160

13060)6
16069 a

------

1,030
1,027
1027

1.030
1,032

1,036
1,038
1,040
1.0o"

1,052

All the curves in figure 337 are interdependent. For Instance, if the prototype
coefficient curve is changed slightly, then the other three curves must be changed
accordingly In order for the given values to check. All the plotted points are
not given the same weight on the curves as there are more observations on some
than on others.

2 --- ------
3 .........
4 - -...... .
20.

14 .

16_
20.....
24 ........
28 ......

Gate elevation Gate elevation Gate elevation Gate elevation Gate elevation
I=025 1,036127 1,02 1,09a:l .5 a--1L W4-1.524 A1=1.515 n--l06

K -3220 K -1410 K =3574 K -3 704 K -3.78
,- . KL=.0• Koil,072 Ki11,.illl K;,1-1,139

9 1,06 1,02 L,02 1,073 1,020 1,111 1 029 1,139 1.030
%,x 1,0,7 2,966 1,ms 3,084 L029 3.176 1 030 3,230 1.031

,204 1,020 6 1,02 6 720 1,030 ,870 1.031 6,970 1,032
8,286 1,029 8,091 1,030 1868t0, 1,031 9,076 1,032 9,212 1.033

1, 490 1,031 16,010 1,032 400 1,033 16,780 1,034 16,680 1,02
24,180 1.013 26,969 1,034 2%5,06 1,02M 25.940 1,036 X28,00 1,037
34,160 1, 035 A00 1,056 36,530 1,037 36,370 1,038 38.6o 1,039
46,300 1,037 40,390 1,029 47,310 1.029 47.960 1,040 48, 290 1,041
57,510 1,039 58,770 M L00 5%,840 1.041 60, 50 1.042 ft,90 L043
70.720 1,041 73,140 1,042 73,340 1,043 74.140 1.044 74,520 = L04
99,910 1,040 101, 50 1,046 103,106 1,047 104,000 1,048 104, 360 1, 04

132, 50 1,049 134,400 1,050 136,00 1,051 137, 69 1, 052 137, 300 1, 053
168,200 1,053 170,390 1,054 172,100 1,055 ...................

Gate elevation
1,030

:1.502
K0=3605

3.0 3.5 4.0

C.• IEtLtNI Ut OF 5AR5G5 IN QO-K!LH n IN Q-KI.Hn

Fic u- 337.-Coufcieris (K) and exponentil (n) -uve f-r Q=K-LH

1 ........ 1,160

4 ......... 9,302
6 ------ 17, 10D8 ....... 20, &0

10 ....... 3,840
l2 ....... 48,440
14-- .... 61.060
16 . 74, 620
20M...... 104,190
24 ........ 137,200

1,031
1,=3
1,963
1,034
1,036
1.005
1,040
1,042
1.044
1,046
1,.060
1.054

Gate elevation
1,031

--l.497
K -31918

K,1-1I,17

1,175 1,032
3,318 1,032
6, 0890 1024
9,367 1,02

17,1•0 1,037
28,440 1,039
36,930 1,041
486,50 1,040
61 120 1,045
74,640 1,047

1l 300 1,.01
137,o00 1,02

Gate elevation
1,032
n=1.493

K -39•01
41-1",185

Gate elevation
1,033
n-1.489

K -3972
K;1= 1,'192

Gate elevation
1,031
a -1.486

K -8986
K;1-11960

1,105
3, 3Us
6,112
96391

17,200
26,430^,890

48,420

74,400
193 S,8--------

1,033
1,034
1,035
1,036
1,038
1,040
1,042
1,044
1,046
1,048
1,062

1,192 1,034
3,345 1,035
6,110 1,036
9,392 1,037

17,180 1,029
26,370 1,041
3 6,710 1,043
48,23 1,045
66,680 1,047
74,030 1,049

la 200 1,053

1,196
5,349
6.117
,3890

17,140
20380

3610

ft,35073,6OW
102, 5W9

1,035r 1.03

1,037
1,038
1,042
1,044

1:00

1,048
1,0
1. 024
1,0--

0
0

05•.

z
0

(0

C)

C)00

0

Values of K, and I were read from these eurveoot of gate eleva-
tion. By substituting these values in the equatioI Q=K~LH- 1and using differ-ent values of H, the discharge table, table 154, wa e

Table 154 was compiled to furnish material for the construction of discharge
curves. Therefore, only a sufficient number of points was calculated to fix
the curves. Additional points may be calculated from the values given at the



Attachment 4-

Source: Referenc

1 I Calculation No: CDQI
NORRIS DAM Page 30

&wHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*

000020080015

V I

IN CUBIC FEET PER SECOND

_____HEADWATER ELEVATION _ _ _
S1000 1 001 1002 1003 11004 11005 11006 11007 11008 1t009 11010 1 011 11012 11013 11014 11015 11016 11017 11018 110197 1020 0o

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

17, 820
18, 190
18, 570
18, 950
19, 330

19, 720
20,120
20, 520
20, 920
21,330

21,750
22,180
22,610
23, 060
23,510

23, 970
24,440
24, 930
25, 430
25, 940

26,470

17, 890
18, 260
18, 640
19, 020
19, 400

19, 790
20,190
20,590
21, 000
21, 410

21, 830
22, 260
22, 700
23,140
23, 600

24, 060
24, 540
25, 020
25, 520
26, 040

26, 570

17,950
18, 330
18,710
19, 090
19,480

19, 870
20, 270
20,670
21 080
21:490

21,920
22,350
22, 780
23,230
23,690

24,150
24, 630
25,120
25, 620
26, 140

26, 670

18, 020
18,400
18, 780
19, 160
19, 550

19, 940
20, 340
20, 750
21, 160
21, 570

22,000
22,430
22, 870
23, 320
23, 770

24,240
24, 720
25, 210
25, 710
26, 230

26, 770

18,090
18,460
18, 840
19,230
19,620

20,010
20,410
20,820
21,230
21,650

22,080
22,510
22,950
23,400
23,860

24,330
24, 810
25,300
25,810
26,330

26,870

18,150
18, 530
18, 910
19, 300
19, 690

20, 090
20,490
20 900
21, 310
21,730

22, 160
22,590
23, 040
23,490
23,950

24,420
24, 900
25,400
25, 900
26,430

26, 960

18,220
18,600
18,980
19, 370
19, 760

20,160
20, 560
20, 970
21,390
21,810

22,240
22,670
23,120
23,570
24,030

24, 510
24,990
25,490
26, 000
26, 520

27,060

18,280
18,660
19,050
19,440
19,830

20,230
20, 640
21,050
21,460
21,890

22,320
22, 760
23, 200
23,660
24,120

24,600
25,080
25,580
26,090
26,620

27,160

18,350
18, 730
19,120
19, 510
19,900

20, 300
20, 710
21,120
21,540
21, 970

22,400
22,840
23,280
23 740
24,210

24,680
25,170
25, 670
26,190
26, 710

27,260

18,410
18,790
19,180
19,570
19, 970

20, 370
20, 780
21,200
21,620
22,040

22,480
22, 920
23: 370
23, 830
24, 290

24,770
25,260
25,760
26, 280
26, 810

27,350

18 480
18:860
19,250
19,640
20,040

20,450
20,860
21,270
21,690
22,120

22,560
23,000
23,450
23,910
24,380

24,860
25,350
25,850
26, 370
26,900

27,450

18,540
18,930
19,320
19,710
20,110

20, 520
20,930
21,350
21,770
22,200

22,630
23,080
23, 530
23,990
24,460

24,950
25,440
25,950
26,460
27, 000

27, 550

18,600
18,990
19, 380
19, 780
20, 180

20, 590
21,000
21,420
21,840
22,270

22,710
23, 160
23,610
24, 080
24, 550

25, 030
25, 530
26,040
26, 560
27, 090

27,640

18,670
19,060
19,450
19,850
20,250

20,6860
21,070
21,490
21,920
22,350

22,790
23,240
23,690
24,160
24,630

25,120
25,620
26,130
26,650
27,190

27,740

18,730
19,120
19,520
19,910
20,320

20, 730
21,140
21,570
21,990
22,430

22, 870
23,320
23,780
24,240
24,720

25,210
25,700
26, 220
26,740
27,280

27, 840

18,790
19,190
19,580
19,980
20,390

20, 800
21,220
21,640
22,070
22,500

22,950
23,400
23,860
24, 320
24,800

25,290
25,790
26 310
26:830
27,370

27,930

18,860
19,250
19, 650
20, 050
20, 460

20, 870
21,290
21, 710
22, 140
22, 580

23, 020
23,480
23, 940
24, 410
24, 890

25, 380
25,880
26, 390
26, 920
27,470

28, 030

18, 920
19,310
19,710
20,120
20,520

20,940
21,360
21, 780
22,220
22,660

23,100
23, 560
24, 020
24,490
24, 970

25,460
25, 970
26,480
27, 010
27, 560

28,120

18,980
19 380
19, 780
20,180
20, 590

21,010
21,430
21,860
22, 290
22, 730

23,180
23, 630
24,100
24, 570
25, 050

25, 550
26,050
26, 570
27,100
27, 650

28,210

19,040
19,440
19, 840
20, 250
20, 660

21,080
21,500
21,930
22,360
22,810

23,250
23,710
24,180
24,650
25,140

25,630
26,140
26,660
27,190
27,740

28,310

19,110
19,500
19, 910
20, 320
20, 730

21,150
21,570
22,000
22,440
22,880

23, 330
23, 790
24,260
24, 730
25, 220

25, 720
26,230
26, 750
27,280
27, 830

28, 400

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

N/ARNING -- I To avoid c~vitatiao danjage tý the Oluice condL its do! not use opanings great.r thao 8 fe.t excjept in emeroencie4.

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7T
9.8*
9.9*

10.0*

27, 010
27, 570
28, 150
28, 740

29,270
29, 760
30,230
30,700
31,170

31,660
32,170
32, 680
33, 200
33,700

33, 820
33, 920
34 020
34:100
34, 170

34,230

27,110
27,680
28,260
28, 850

29, 380
29, 880
30,350
30, 810
31,290

31, 780
32, 290
32, 810
33, 330
33,830

33,940
34, 050
34,150
34, 230
34,300

34,360

27, 220
27, 780
28, 370
28, 960

29,490
29, 990
30,460
30, 930
31,410

31,900
32, 410
32, 930
33,450
33, 950

34, 070
34,180
34,270
34,360
34,430

34,490

27, 320
27, 890
28, 470
29,070

29,600
30,100
30, 580
31,050
31,530

32, 020
32, 530
33, 060
33, 580
34, 080

34,200
34, 310
34, 400
34,490
34,560

34, 620

27, 420
27, 990
28, 580
29,170

29, 710
30,210
30, 690
31, 160
31,640

32, 140
32,660
33,180
33, 700
34,210

34, 330
34 440
34: 530
34,620
34,690

34,750

27, 520
28, 090
28, 680
29, 280

29,820
30,320
30,800
31,280
31,760

32, 260
32, 780
33, 300
33, 830
34,340

34, 460
34,560
34,660
34, 750
34, 820

34,880

27,620
28,190
28, 790
29, 390

29, 930
30,440
30,920
31,390
31, 880

32, 380
32,900
33,430
33, 950
34,460

34, 580
34, 690
34, 790
34, 870
34, 950

35,000

27, 720
28, 300
28,890
29,490

30, 040
30, 550
31,030
31,510
31,990

32, 500
33, 020
33, 550
34, 080
34, 590

34,710
34, 820
34,920
35, 000
35, 070

35,130

27, 820
28, 400
29, 000
29,600

30,150
30, 660
31,140
31,620
32, 110

32, 610
33, 140
33, 670
34,200
34,710

34,840
34,950
35, 040
35,130
35,200

35, 260

27, 920
28, 500
29,100
29, 710

30,260
30, 770
31,250
31,730
32,220

32, 730
33, 260
33, 790
34, 320
34,840

34,960
35, 070
35,170
35:250
35,330

35, 390

28,020
28,600
29,200
29,810

30,360
30,870
31,360
31,850
32,340

32, 850
33, 370
33,910
34,440
34,960

35,090
35,200
35,290
35,380
35,460

35,510

28,120
28,700
29,310
29,920

30,470
30,980
31,470
31,960
32,450

32, 960
33,490
34,030
34,570
35,090

35,210
35,320
35,420
35,510
35,580

35,640

28, 210
28, 800
29,410
30, 020

30,580
31, 090
31,580
32, 070
32, 570

33, 080
33, 610
34,150
34 690
35, 210

35, 340
35, 450
35, 540
35, 630
35, 710

35, 770

28,310
28,900
29,510
30,130

30,680
31,200
31,690
32,180
32,680

33,200
33,730
34,270
34,810
35,330

35,460
35,570
35,670
35,760
35,830

35,890

28,410
29,000
29,610
30,230

30,790
31, 310
31,800
32,290
32,790

33,310
33, 840
34,390
34,930
35,460

35,580
35, 690
35, 790
35,880
35,960

36,020

28,510
29,100
29,720
30,330

30 900
31,420
31,910
32,400
32, 910

33,420
33,960
34,510
35, 050
35,580

35,700
35,820
35, 920
36,010
36,080

36,140

28,600
29, 200
29, 820
30,440

31,000
31,520
32, 020
32, 520
33, 020

33, 540
34,080
34,630
35,170
35, 700

35, 830
35, 940
36, 040
36,130
36,200

36,260

28, 700
29, 300
29, 920
30, 540

31,110
31,630
32,130
32,630
33,130

33,650
34,190
34,5740
35,290
35, 820

35, 950
36,060
36, 160
36,250
36,330

36,390

28,800
29,400
30,020
30,640

31,210
31,740
32,240
32,740
33,240

33,770
34,310
34,860
35 410
35: 940

36,070
36, 180
36,290
36,370
36,450

36,510

28,890
29,490
30,120
30,740

31,310
31,840
32,350
32,840
33,350

33, 880
34,420
34, 980
35, 530
36, 060

36,190
36,310
36,410
36, 500
36,570

36,630

28, 990
29, 590
30,220
30, 850

31,420
31,950
32,450
32, 950
33, 460

33, 990
34,540
35, 090
35,650
36, 180

36, 310
36,430
36 530
36: 620
36, 700

36, 760

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6"
9.7*
9.8*
9,9*

10.0*

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For
openings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open.

HEADWATER 1000 to 1020



Attachment 4-2

Source: Reference 5

CacuatonNo: CDQ00002008001 5

NORRIS DAM I Calculatn Page 31LARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*
IN CUBIC FEET PER SECOND

63

S11 HEADWATER ELEVATION __

__1020 1021 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 1040

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

19,110
19, 500
19, 910
20, 320
20, 730

21,150
21, 570
22, 000
22, 440
22, 880

23, 330
23, 790
24, 260
24, 730
25, 220

25, 720
26, 230
26, 750
27,280
27, 830

28,400

19,170
19, 570
19, 970
20, 380
20, 800

21,220
21, 640
22,070
22, 510
22, 960

23, 410
23, 870
24, 340
24, 810
25, 300

25, 800
26, 310
26, 840
27, 370
27, 930

28, 500

19,230
19, 630
20, 040
20, 450
20, 860

21, 280
21, 710
22,140
22, 580
23, 030

23,480
23, 940
24, 410
24, 890
25, 380

25, 880
26, 400
26, 920
27, 460
28, 020

28, 590

19,290
19,690
20,100
20,510
20,930

21,350
21,780
22, 210
22,660
23,100

23, 560
24, 020
24,490
24, 970
25,470

25,970
26,480
27, 010
27,550
28,110

28,680

19,350
19,760
20,160
20,580
21,000

21,420
21,850
22,290
22,730
23,180

23,630
24,100
24,570
25,050
25,550

26,050
26,570
27, 100
27, 640
28,200

28,770

19,410
19, 820
20,230
20, 640
21,060

21,490
21,920
22,360
22,800
23,250

23, 710
24,180
24,650
25,130
25,630

26,130
26,650
27,180
27, 730
28,290

28, 870

19,470
19,880
20,290
20,710
21,130

21,560
21,990
22,430
22, 870
23, 320

23,780
24,250
24,730
25,210
25,710

26,220
26,740
27,270
27,820
28, 380

28, 960

19,540
19,940
20, 360
20,770
21,200

21,620
22,060
22,500
22,940
23,400

23,860
24,330
24,810
25, 290
25,790

26,300
26, 820
27, 360
27 900
28, 470

29,050

19,600
20, 010
20,420
20, 840
21, 260

21,690
22,130
22,570
23,020
23,470

23,930
24,400
24,880
25 370
25: 870

26,380
26,910
27,440
27,990
28, 560

29,140

19,660
20, 070
20,480
20, 900
21,330

21,760
22,190
22, 640
23, 090
23, 540

24, 010
24,480
24, 960
25,450
25, 950

26,460
26, 990
27, 530
28,080
28, 650

29, 230

19,720
20,130
20,540
20,970
21,390

21,820
22,260
22,710
23,160
23,620

24,080
24,560
25,040
25,530
26,030

26,550
27,070
27,610
28,170
28,730

29,320

19,780
20,190
20,610
21,030
21,460

21,890
22,330
22, 780
23, 230
23, 690

24,160
24,630
25,110
25,610
26,110

26,630
27,160
27, 700
28,250
28,820

29,410

19,840
20, 250
20, 670
21 090
21, 520

21,960
22,400
22, 850
23, 300
23, 760

24, 230
24, 710
25,190
25,690
26,190

26, 710
27,240
27,780
28,340
28,910

29,500

19,900
20,310
20,730
21,160
21,590

22,020
22,470
22,910
23,370
23,830

24,300
24,780
25,270
25, 760
26,270

26,790
27,320
27,870
28,420
29,000

29,590

19,960
20, 370
20, 790
21,220
21,650

22,090
22, 530
22, 980
23,440
23, 900

24, 380
24,850
25, 340
25, 840
26, 350

26, 870
27,400
27, 950
28, 510
29,090

29,680

20 020
20:430
20, 860
21,280
21,720

22,160
22,600
23, 050
23, 510
23, 980

24, 450
24, 930
25, 420
25, 920
26,430

26,950
27,490
28,030
28, 600
29,170

29, 770

20, 070
20, 490
20, 920
21,350
21,780

22, 220
22, 670
23,120
23, 580
24, 050

24, 520
25, 000
25, 500
26, 000
26, 510

27, 030
27, 570
28,120
28, 680
29,260

29, 860

20,130
20 550
20: 980
21,410
21, 850

22,290
22, 730
23, 190
23,650
24,120

24,590
25,080
25,570
26,070
26, 590

27,110
27, 650
28, 200
28,770
29,350

29,950

20,190
20,610
21,040
21,470
21,910

22,350
22,800
23,260
23,720
24,190

24,670
25,150
25,650
26,150
26,670

27,190
27,730
28,280
28,850
29,440

30,040

20,250
20,670
21,100
21,530
21,970

22,420
22,870
23,320
23, 790
24,260

24, 740
25,220
25,720
26 230
26: 740

27,270
27,810
28, 370
28, 940
29,520

30,120

20,310
20,730
21,160
21,600
22,040

22,480
22,930
23 390
23, 860
24,330

24,810
25,300
25,800
26,300
26,820

27, 350
27, 890
28, 450
29,020
29,610

30,210

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

VARNING -- I To avoid c4vitati*n dan age t4 the *Iuice Icondqits dol not qse opanings greatjsr thab 8 feet exciept in emeroencie4.

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6"
9.7*
9.8*
9.9*

10.0*

28,990
29, 590
30,220
30, 850

31,420
31,950
32,450
32, 950
33,460

33, 990
34,540
35, 090
35, 650
36, 180

36, 310
36,430
36, 530
36, 620
36, 700

36, 760

29, 080
29,690
30, 320
30,950

31,520
32,050
32,560
33, 060
33, 570

34,100
34,650
35,210
35, 770
36,300

36,430
36,550
36,650
36,740
36,820

36,880

29,180
29, 790
30,420
31,050

31,630
32, 160
32, 670
33, 170
33, 690

34, 220
34, 770
35, 330
35, 880
36, 420

36, 550
36, 670
36, 770
36, 860
36,940

37, 000

29 270
29:880
30, 510
31,150

31,730
32, 260
32, 770
33, 280
33, 790

34,330
34,880
35,440
36,000
36,540

36,670
36 790
36, 890
36, 980
37, 060

37, 120

29,370
29,980
30,610
31,250

31,830
32,370
32,880
33,390
33,900

34,440
34,990
35,560
36,120
36, 660

36,790
36, 910
37,010
37,100
37,180

37,240

29,460
30,080
30,710
31,350

31,930
32, 470
32,990
33,490
34,010

34 550
35:110
35, 670
36,230
36,780

36,910
37,030
37,130
37,220
37,300

37,360

29, 550
30,170
30,810
31,450

32, 030
32, 570
33,090
33,600
34,120

34,660
35, 220
35, 790
36, 350
36,900

37,030
37,150
37,250
37,340
37,420

37,480

29,650
30,270
30,910
31,550

32,140
32,680
33,200
33,710
34,230

34, 770
35, 330
35,900
36,470
37,020

37,150
37,260
37,370
37,460
37,540

37,600

29, 740
30, 360
31,000
31,650

32, 240
32, 780
33,300
33,810
34,340

34,880
35,440
36, 010
36, 580
37,130

37, 270
37, 380
37,490
37, 580
37, 660

37, 720

29,830
30,460
31,100
31, 750

32, 340
32, 880
33,400
33, 920
34,450

34,990
35, 550
36,130
36, 700
37, 250

37,380
37, 500
37, 610
37,700
37,780

37,840

29,930
30,550
31,200
31,850

32,440
32,990
33,510
34,030
34, 550

35,100
35,660
36,240
36,810
37,370

37,500
37,620
37, 720
37,820
37,900

37,960

30,020
30,650
31,290
31,950

32 540
33:090
33,610
34, 130
34, 660

35,210
35,770
36, 350
36,930
37,480

37,620
37,740
37,840
37,930
38, 010

38, 080

30, 110
30,740
31, 390
32, 040

32, 640
33, 190
33, 720
34, 240
34, 770

35, 320
35, 890
36 460
37, 040
37, 600

37, 730
37, 650
37,960
38 050
38,130

38,200

30,200
30, 830
31,490
32,140

32,740
33, 290
33, 820
34,340
34,870

35,430
36,000
36,580
37,150
37,710

37,850
37,970
38,070
38,170
38,250

38,310

30,290
30,930
31,580
32,240

32,840
33,390
33,920
34,450
34,980

35, 530
36,100
36,690
37, 270
37, 830

37,960
38,080
38,190
38,280
38,370

38,430

30,380
31,020
31,680
32,340

32,940
33,490
34,020
34,550
35,090

35,640
36,210
36, 800
37, 380
37,940

38, 080
38,200
38, 310
38,400
38,480

38,550

30,480
31, 110
31,770
32,430

33,040
33, 590
34,130
34, 650
35, 190

35, 750
36, 320
36,910
37,490
38, 060

38,190
38,310
38,420
38, 520
38,600

38,660

30 570
31, 200
31,870
32, 530

33, 130
33,690
34,230
34 760
35, 300

35, 850
36,430
37, 020
37, 600
38, 170

38, 310
38,430
38,540
38,630
38,710

38,780

30,660
31, 300
31,960
32,630

33,230
33,790
34, 330
34, 860
35,400

35, 960
36,540
37,130
37, 720
38, 290

38,420
38,540
38,650
38,750
38,830

38,890

30,750
31,390
32,050
32,720

33, 330
33, 890
34,430
34,960
35,510

36,070
36,650
37,240
37,830
38,400

38,540
38,660
38,770
38,860
38,940

39, 010

30, 840
31,480
32, 150
32, 820

33, 430
33, 990
34,530
35, 070
35, 610

36, 170
36, 760
37, 350
37, 940
38, 510

38,650
38, 770
38,880
38,980
39, 060

39,120

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0*

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For
openings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open.

HEADWATER 1020 to 1040



Attachment 4-3

Source: Reference 5

Calculation No: CDQa

NORRIS DAM Cu Page 321ARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*

00020080015

IN CUBIC FEET PER SECOND

1040 110 141 1HEADWATER ELEVATION 110 0 0
K 1040 110 142 1043 1044 145 1046 1047 1048 1 1049 1050 1051 1052 1053 1054 1055 1056 1057 1058 1059 1060

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

20,310
20,730
21,160
21,600
22,040

22,480
22,930
23,390
23,860
24,330

24, 810
25, 300
25 800
26, 300
26, 820

27, 350
27, 890
28,450
29, 020
29,610

30,210

20, 370
20, 790
21,220
21,660
22, 100

22,550
23,000
23 460
23, 930
24,400

24, 880
25, 370
25, 870
26, 380
26, 900

27,430
27, 970
28, 530
29,110
29, 690

30, 300

20,430
20,850
21,280
21, 720
22,160

22,610
23, 070
23, 530
23, 990
24,470

24, 950
25,440
25,940
26,450
26, 980

27,510
28,060
28,610
29, 190
29, 780

30, 390

20,480
20 910
21,340
21,780
22,230

22,680
23,130
23,590
24,060
24,540

25,020
25,520
26,020
26,530
27,050

27,590
28,140
28,700
29,270
29,860

30,480

20, 540
20, 970
21,400
21,840
22, 290

22,740
23,200
23,660
24, 130
24, 610

25,090
25, 590
26, 090
26, 610
27, 130

27,670
28, 220
28,780
29,360
29, 950

30,5860

20,600
21,030
21,460
21,910
22, 350

22, 800
23,260
23, 730
24, 200
24,680

25, 170
25,660
26, 170
26,680
27, 210

27, 740
28, 300
28,860
29, 440
30, 040

30, 650

20,660
21, 090
21, 520
21, 970
22,410

22, 870
23 330
23: 790
24,270
24, 750

25,240
25,730
26,240
26,760
27, 280

27, 820
28, 370
28,940
29, 520
30, 120

30, 740

20,710
21, 150
21, 580
22, 030
22,480

22, 930
23, 390
23,860
24, 330
24,820

25,310
25,800
26,310
26,830
27,360

27,900
28,450
29,020
29,600
30,200

30,820

20, 770
21,200
21,640
22, 090
22, 540

22, 990
23,460
23, 930
24,400
24, 880

25, 380
25, 880
26, 390
26, 910
27,440

27, 980
28, 530
29, 100
29, 690
30, 290

30, 910

20, 830
21,260
21,700
22,150
22,600

23, 060
23,520
23,990
24,470
24, 950

25,450
25, 950
26,460
26,980
27, 510

28, 060
28,610
29,180
29,770
30, 370

30, 990

20,880
21,320
21,760
22,210
22,660

23,120
23,590
24,060
24,540
25,020

25,520
26,020
26,530
27,050
27,590

28,130
28,690
29,260
29,850
30,460

31,080

20, 940
21,380
21,820
22, 270
22, 720

23,180
23,650
24,120
24,600
25, 090

25, 590
26, 090
26,600
27,130
27,660

28,210
28, 770
29,340
29, 930
30, 540

31,160

21,000
21,440
21,880
22,330
22,790

23,250
23, 710
24,190
24,670
25,160

25,660
26, 160
26,680
27,200
27,740

28,290
28,850
29,420
30, 020
30,620

31,250

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9,9*

10.0"

NARNIF&IA

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4
9.5*
9.6*9.7*
9.8*
9.9*

10.0*

30, 840
31,480
32,150
32,820

33,430
33, 990
34,530
35,070
35,610

36,170
36,760
37,'350
37,940
38,510

38, 650
38, 770
38,880
38,980
39,060

39,120

30,930
31, 570
32, 240
32, 910

33,530
34,090
34,630
35,170
35, 710

36,280
36,860
37,460
38, 050
38,630

38, 760
38, 890
38,990
39, 090
39,170

39,240

To a0$oid covitati¢ n danrage t+ the ;Iuice Iconduits do not Ose openings greater thao 8 feet ex¢ ept inL emerlencie,

31,020
31,660
32, 330
33, 010

33, 620
34,190
34,730
35, 270
35, 820

36, 380
36 970
37, 570
38, 160
38, 740

38, 880
39, 000
39, 110
39, 200
39, 290

39, 350

31,100
31,750
32,430
33,100

33, 720
34,290
34,830
35,370
35,920

36,490
37, 080
37, 680
38,270
38,850

38,990
39,110
39, 220
39, 320
39,400

39,470

31,190
31,850
32, 520
33,200

33, 820
34,390
34,930
35,470
36, 020

36, 590
37,180
37, 780
38, 380
38, 960

39, 100
39, 220
39,330
39, 430
39, 520

39, 580

31,280
31,940
32, 610
33,290

33, 910
34.480
35,030
35, 570
36,130

36, 700
37, 290
37, 890
38,490
39, 070

39, 210
39,340.39, 450
39, 540
39,630

39,690

31,370
32,030
32, 700
33, 390

34,010
34,580
35, 130
35, 680
36,230

36,800
37,400
38, 000
38, 600
39,180

39, 320
39,450
39, 560
39,660
39, 740

39, 810

31,460
32,120
32,800
33,480

34,100
34,680
35,230
35,780
36,330

36, 910
37, 500
38,110
38, 710
39, 290

39,430
39, 560
39,670
39, 770
39, 850

39, 920

31,550
32,210
32,890
33,570

34,200
34,780
35,330
35,880
36, 430

37,010
37,610
38,210
38,820
39,410

39,550
39,670
39,780
39,880
39, 970

40,030

31,630
32,290
32,980
33,670

34,290
34,870
35,430
35, 980
36,530

37,110
37, 710
38,320
38,930
39,520

39,660
39, 780
39,890
39, 990
40, 080

40,150

31,720
32,380
33,070
33,760

34,390
34,970
35,530
36,080
36,640

37,220
37,820
38,430
39,040
39,630

39,770
39,890
40,000
40,100
40,190

40,260

31,810
32,470
33,160
33,850

34,480
35,070
35,620
36,170
36,740

37,320
37,920
38, 530
39, 140
39,730

39,880
40, 000
40,120
40,210
40, 300

40,370

31,890
32, 560
33, 250
33, 950

34,580
35, 160
35, 720
36, 270
36,840

37, 420
38, 020
38 640
39, 250
39, 840

39, 990
40, 110
40,230
40, 330
40,410

40,480

* Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For HEADWATER 1040 to 1060
MAY 2000 oExcept that only gates 1, 3, and 6 are opened more than 9.4 feet. Foropenings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open. HEADWATER 1040 to 1060



Attachment 5

Source: Reference 5

Calculation No: CDQ000020080015

Cct Page 33

INSTRUCTIONS FOR USE OF TABLES

1. Tables Update

These tables supersede the tables dated October 1961. The revised
discharges were generated using the computer code SPILLQ and are
only slightly different from those in the 1961 tables.

2. Purpose of Tables

These tables provide a means of setting up or determining the
discharge through the sluices in Norris Dam. They give the total
discharge in cubic feet per second through all eight sluices when the
headwater elevation and sluice gate openings are known. The
discharges are based on the results of field measurements. I
The tables have been prepared to permit simultaneous operation of
all eight sluices shown on page 4 except for gate openings greater
than 9.4 feet (explained in following section). Past operating
experience has shown that simultaneous operation should be used to
minimize damage to the apron, bank, riprap, and sluice conduits.

3. Cavitation-Imposed Limits on Gate Openings

Significant cavitation damage upstream from the emergency slide
gates was discovered during inspections of Sluices 3 and 4 in the
Spring of 1999. An analysis determined that this damage occurred
during past operations when the sluices were operated at gate
openings greater than about 8.6 feet. To avoid further cavitation
damage the sluices should not be opened above 8 feet except in
emergency situations. The limit is set at 8 feet, rather than 8.6 feet,
to provide a factor of safety.

Also, because past operating experience has shown that
cavitation damage to the gate seals may occur if the gates are set
to openings smaller than 1 foot. the minimum acceptable ovenine
for the gates is 1 foot.

In addition, gates 2, 4, 5, 7, and 8 should never be opened more than
9.4 feet because of cavitation danger related to flow past the intake
gate slots.

4. Range of Tables

The tables cover a discharge range from 0 to 40,480 cubic feet per
second. Headwater elevations range from 880 feet to 1052 feet.
Sluice gate openings range from 1 foot, which is the minimum
acceptable opening, to maximum openings of either 9.4 feet or
10 feet.

5. Arrangement of Tables

The sluice discharge tables show discharges in cubic feet per second
for all sluices set at identical openings, except for openings greater
than 9.4 feet as noted on each page. Gate opening positions in
0.1 foot increments are listed in the left and right columns.
Headwater elevations for each foot of headwater elevation are shown
at the top of each column. The headwater range is shown at the
bottom of each page.

Discharges are recorded to the nearest 10 cubic feet per second since
the accuracy of the field measurements does not warrant greater
refinement. For this reason, there should be no interpolation
between values given in these tables.

6. Use of Tables

The use of the tables is best illustrated by examples.

Example 1 -- With the headwater elevation at 991.52 feet what sluice
gate settings are necessary to pass 19,000 cubic feet per second? The
headwater elevation closest to 991.52 feet is 992 feet, which is found
on pages 58 and 59. In the column headed 992 the discharge closest
to 19,000 cubic feet per second is 19,120 cubic feet per second,
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Attachment 11 Calculation No: CDQ000020080015

Source: Reference 2 
Page 39

Riverware Rating
0*1000 Q Elevation Elevation (fit)

0 0 825.1 825.2
3.7 3,700 825.1 826.3

8 8,000 826.95 827.6
13.1 13,100 828.95 829.1
18.1 18,100 830.35 830.5
21.4 21,400 831.7 831.5

40 40,000 837.8 836.4
60 60,000 842.5 841.4
80 80,000 847 845.9

100 100,000 850.8 850.1

120 120,000 854 853.9
140 140,000 857.2 857.4
160 160,000 860 860.6
180 180,000 863 863.6
200 200,000 865.7 866.2

220 220,000 868.2 868.7
240 240,000 870.5 871.0
260 260,000 873 873.1
280 280,000 875 875.1
300 300,000 877.1 877.0
350 350,000 882 881.4
400 400,000 886.6 885.7
450 450,000 891 890.4
500 500,000 895 895.8

Fit to Tailwater Curve

o 900

890
0 880
" 870
>860

tu 850
840 TW = 5.59*10-7*Q3 6.044*10-*Q 2+.3036*Q + 825.23

830 Discharge = Q*1000 cfs
01 820
0 100 200 300 400 500 600

Discharge (1000 cfs)



Attachment 12

Source: Reference 5

Norris Dam
Sluice Flows
From Norris Spillway Discharge Tables

Zro= 868

HW Qsluice Sqrt (Hw-Zref)
feet cfs

1000 26470 11.4891
1001 26570 11.5326
1002 26670 11.5758
1003 26770 11.6190
1004 26870 11.6619
1005 26960 11.7047
1006 27060 11.7473
1007 27160 11.7898
1008 27260 11.8322
1009 27350 11.8743
1010 27450 11.9164
1011 27550 11.9583
1012 27640 12.0000
1013 27740 12.0416
1014 27840 12.0830
1015 27930 12.1244
1016 28030 12.1655
1017 28120 12.2066
1018 28210 12.2474
1019 28310 12.2882
1020 28400 12.3288
1021 28500 12.3693
1022 28590 12.4097
1023 28680 12.4499
1024 28770 12.4900
1025 28870 12.5300
1026 28960 12.5698
1027 29050 12.6095
1028 29140 12.6491
1029 29230 12.6886
1030 29320 12.7279
1031 29410 12.7671
1032 29500 12.8062
1033 29590 12.8452
1034 29680 12.8841
1035 29770 12.9228
1036 29860 12.9615
1037 29950 13.0000
1038 30040 13.0384
1039 30120 13.0767
1040 30210 13.1149
1041 30300 13.1529
1042 30390 13.1909
1043 30480 13.2288
1044 30560 13.2665
1045 30650 13.3041
1046 30740 13.3417
1047 30820 13.3791
1048 30910 13.4164
1049 30990 13.4536
1050 31080 13.4907
1051 31160 13.5277
1052 31250 13.5647

Calculation No: CDQ000020080015

Page 40

Determination of K

32000

31000

30000

S29000
G

28000

27000

26000
11.000 11.500 12.000 12.500 13.000 13.500 14.000

0 0 0 0 0 0 0

Sqrt(HW-Zref)
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Attachment 14 Calculation No: C0DQ000020080015

Source: References 12 and 13 Page 43

From Drawings
47K901 R1, and 47K902 RO
Valid for Turbines 1 and 2 (Curves are the same)

Gross Head Discharge
feet cfs Fit
130 3750 3747
140 3950 3943
150 4120 4133
160 4310 4318
170 4500 4497
180 4700 4670
190 4820 4837
200 5000 4998

Turbine Discharge Vs. Gross Head

5500

.... 5000

E

S4500

L.

0

3500

3000
100 120 140 160 180 200 220

Gross Head (feet)
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Attachment 28-1 Calculation No: CDQ000020080015

Source: References 16 Page 45
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TAW -E 1

NORRIS DAM FAILURE STUDY
SUMMARY OF TEST RESULTS

DISCHARGE RATING
CASE A

Test ,W. Q T.W.

LO. Eiev- afe Elev.

1k 965.42 1421,800

2A 982.75 656,500

3A 992.97 920,300 919.0

4A I001.80 I1,181,200 932.5

5A 1011.85 1,520,300 9148.0

6A 1019.65 1,805,500 959.5

7A 1028.80 2,U9,400 970.2

8A 1036.60 2,436,300 981.5

9A 1015.63 2,7094o00 990.0

10A 1010.20 2,7091o00 T.W. Low

IkA 1030.45 2,196,100 973.0

12A 912.86 95,100

13 925.145 1141,500

14A 939.70 2114,800

15A 1037.03 2,462,700 982.0
-- w ....



Attachment 33

Source: Reference 15

NORRIS DA
SUE4ARY 0

DIS01

Test H.W.

No. Elev.

59C 942.23

60C 960.11

61C 973.52

620 97T8.62

63C 984.62

64Cc 991.82

65c 998.27

66c 1004.12

67C lOO9.67

68C 1014T77

69C 1019.42

TOC 1024.67

T1C 1029.47

72C 1033.67

73C 1038.50

7hC 1043.42

T5C 1045.79

Calculation No: CDQ000020080015

Page 52

TABLE 3

FAILUJRE STUDY
IF TESTS RESULTS
LAMGE RATING
CASE C

Q T.W.

cfs EJiev.

100,900 853.0

192,000 864.o

295,200 876.o

389,800 885.0

508,700 8914.5

692,900 906.5

901,900 918.5

1,103,000 928.5

1,295,000 938.0

10493,000 946.5

1,686,000 954.0

1,889,000 962.5

2,095,000 969.8

2,291,000 976.0

2,493,000 983.0

2,703,000 990.0

2,824,000 994.0

77C 930.A7 57,600 845.0

78C 909.62 20,700 839.0

0
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Calculation No: CDQ000020080015

Page 57

1.4

0

Des/GN cUm-
1.0 1 -. Ila __

0.8

0.6. a

0.4

Q2

oo

BASIC EQUATION

QUC(L'-2(NKp + K )He)He
3
'

2

WHERE:
0 -DISCHARGE, CFS
C -DISCHARGE COEFFICIENT
L! -NET LENGTH OF CREST, FT
N * NUMBER OF PIERS
Kp : PIER CONTRACTION COEFFICIENT
Ka ABUTMENT CONTRACTION COEFFICIENT
H: -ENERGY HEAD ON CREST, FT

LEGEND

SMOL PROJECT R W/L W/H
a DORENA 2 5.60 i0.7
* DORENA 4 5.00 10.7
0 RED ROCK* 7.8 3.A 16.5
0 CARLYLE * 9 SA4 75.5
A WALTER F. GEORGE 4 544 55.3

"GATED SPILLWAY WITH PIERS

NOTE: R :RADIUS OF ABUTMENT, FT
W "WIDTH OF APPROACH REPRODUCED IN

MODEL, FT
L -GROSS WIDTH OF SPILLWAY, FT
H -DEPTH OF APPROACH IN MODEL, FT
H4-DESIGN HEAD ON CREST, FT

I/
0.0-0.22 DO 0.2 0.4

OVERFLOW SPILLWAY CREST WITH
ADJACENT EMBANKMENT SECTIONS
ABUTMENT CONTRACTION COEFFICIENT

HYDRAULIC DESIGN CHART 111-3/2

Rty 4-e4 WE$ 0-00



TVACalculation No. CDQ000020080015, Appendix A Rev: 0 Plant: GEN Page:A1

Subject: Dam Rating Curves, Norris Prepped CTS
Checked JBM

Appendix A: Quantifying Effects of Tailwater Rating Curve on Sluice Flow.

For Norris Dam, Tailwater can only affect sluices in Case 1 and 5, as sluice tunnels are either fully closed or blocked in all other
cases. Also, Tailwater does not reach the bottom of the sluice gate in order to influence discharge through the sluice until the
headwater rises to an elevation of 1050 feet (See Section 7, Case 1)

From Equations (3) and (4), for Case 1 and at HW=1050 feet (See Sections 4 and 7 for values of HW, ZRef and TW)

Q100{ P6W Z;; -1j*10o%=8 1i 100% = 0.19%
Q, -• •H-W -TW 1050 -868.68

Therefore, sluice flow calculated when neglecting tailwater effects is less than 1% larger than sluice flow which accounts for

tailwater effects at this particular headwater elevation.

From the calculations results (See Section 7)

Qs1  31021Q1 3 2 *100% = 14.12%
Q 219.67*1000

Therefore sluice flow accounts for 14.12% of the total discharge past the dam at a headwater elevation of 1050 feet. Neglecting
tailwater effects on the sluice flow would therefore result in a 0.03 % change in the total discharge past the dam (0.0019*0.1412
= 0.0003). The impact of neglecting tailwater effects on sluice flow at all relevant headwater elevations for Case 1 is contained
in Table C 1. Case 2 will have similar results. As evident from Table C 1, the tailwater curve has negligible impact on the sluice
flow for Norris Dam.

Table C I: Impact of Tailwater Rating Curve on Headwater Rating Curve Due to Sluice Discharge

Change in Flow % of Total Impact on
HW TW ((No TW) / TW)-1 Qs1IQ Rating Curve

ft ft % % %
1050 868.68 0.19% 14.12% 0.03%
1052 871.05 0.84% 12.89% 0.11%
1054 873.33 1.47% 11.82% 0.17%
1056 875.54 2.07% 10.89% 0.22%
1058 877.69 2.65% 10.06% 0.27%
1060 879.80 3.22% 9.33% 0.30%
1061 880.87 3.51% 9.00% 0.32%
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INSTRUCTIONS FOR USE OF TABLES

1. New Tables 5. Discharge Intervals

These spillway tables are the first that have been prepared for the
drum gate spillways at Norris Dam. The computer code SPILLQ
generated the tabulated discharges, which are based on the same
discharge coefficients that were used to prepare the curves of
discharge vs. reservoir and top-of-gates elevations that were used
before these tables existed. The discharge coefficients were
determined previously in model studies.

2. Purpose of Tables

These tables provide a means of setting up or determining the
discharge over the drum gate spillways at Norris Dam. It is assumed
that all three gates are set to the same top elevation. The tables give
total discharge in cubic feet per second over all three spillway gates
when the headwater elevation is known and the common top-of-gate
elevation of the gates is known.

3. Range of Tables

The tables cover a discharge range from 0 to 209,400 cubic feet per
second. Headwater elevations range from 1020 feet, which is the
minimum top elevation of the gates, to 1052 feet.

4. Arrangement of Tables

The tables show spillway discharges in cubic feet per second for all
three drum gates set to identical top-of-gate, or "gate," elevations.
Gate elevations in 0.1-foot increments are listed in the left and right
columns. 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 tables have been prepared so that the incremental discharge
between the tabulated values varies from 20 cubic feet per second at
the lowest discharges to about 1300 cubic feet per second (about 0.6
percent) at the highest discharges. In all cases, the tabulated
discharges are considered accurate enough that 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 should be used.
For example, the column headed 1031.2 should be used for actual
headwater elevations between 1031.15 feet and 1031.24 feet
inclusive. When the actual headwater elevation is exactly halfway
between tabular values, the larger value is to be used.

6. Use of Tables

The tables can be used in two ways: (1) to determine the top-of-gates
elevation needed to pass a required discharge at a given headwater
elevation, and (2) to determine the discharge for a top-of-gates
elevation and headwater elevation.

Example 1 -- What gate elevation is necessary to pass a discharge of
9,000 cubic feet per second with the headwater at elevation
1028.82 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 1028 feet and 1030 feet are found on page 10
(and continued on page 11). The headwater elevation closest to
1028.82 feet is 1028.8 feet. In the column headed 1028.8 the
discharge nearest to the required 9,000 cubic feet per second is 9,040
cubic feet per second located near the bottom of the page. By tracing
the horizontal line in which 9,040 cubic feet per second appears, to
either side of the page, we find that all three drum gates should be set



3

to top-of-gate elevation 1024.5 feet to pass the discharge closest to
9,000 cubic feet per second at headwater elevation 1028.82 feet.

After all the gates are set, changes in the headwater elevation may
require changes in the top-of-gates elevation to maintain the desired
discharge. For example, if the headwater should fall to 1028.63 feet,
the discharge will be found in the column headed 1028.6. In this
column the discharge closest to 9,000 cubic feet per second is 8,960
cubic feet per second for top-of-gates elevation 1024.3 feet.
Therefore, to maintain the discharge nearest to 9,000 cubic feet per
second the gates, would be lowered to top-of-gate elevation
1024.3 feet.

Example 2 -- Suppose the operating records show that the headwater
is at elevation 1031.95 feet, and the gates are set to top-of-gate
elevation 1028.4 feet. The headwater is found starting on page 12
which is marked "Headwater 1030 to 1032." The elevation given is
exactly halfway between elevation 1031.9 feet and 1032.0 feet. The
larger value, 1032.0 feet, should be used. In the column headed
1032.0 opposite gate elevation 1028.4 feet, the discharge is found to
be 7,790 cubic feet per second.



NORRIS DAM

LOCATION OF SPILLWAY AND SLUICE GATES

DRUM GATE SPILLWAY

GATE NUMBERS
2 1
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NORRIS DAM 5

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

1 .1 02HEADWATER ELEVATION
1020.0 1 1020.1 1020.2 1020.3 1020.4 1020.5 1020.6 1020.7 1020.8 1020.9 1 1021.0 1021.1 1021.2 1021.3 1021.4 1021.5 1021.6 1021.7 1021.8 1021.9 1022.0

1021.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 1021.9
1021.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 1021.8
1021.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 120 1021.7
1021.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 120 180 1021.6
1021.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 120 180 260 1021.5

1021.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 120 180 260 350 1021.4
1021.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 110 180 260 350 450 1021.3
1021.2 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 110 180 260 350 450 550 1021.2
1021.1 0 0 0 0 0 0 0 0 0 0 0 0 20 60 110 180 260 350 440 550 660 1021.1
1021.0 0 0 0 0 0 0 0 0 0 0 0 20 60 110 180 260 350 440 550 660 790 1021.0

1020.9 0 0 0 0 0 0 0 0 0 0 20 60 110 180 260 340 440 550 660 780 910 1020.9
1020.8 0 0 0 0 0 0 0 0 0 20 60 110 180 260 340 440 550 660 780 910 1,050 1020.8
1020.7 0 0 0 0 0 0 0 0 20 60 110 180 260 340 440 540 660 780 910 1,050 1,190 1020.7
1020.6 0 0 0 0 0 0 0 20 60 110 180 250 340 440 540 660 780 910 1,050 1,190 1,340 1020.6
1020.5 0 0 0 0 0 0 20 60 110 180 250 340 440 540 660 780 910 1,040 1,190 1,340 1,500 1020.5

1020.4 0 0 0 0 0 20 60 110 180 250 340 440 540 650 780 910 1,040 1,190 1,340 1,490 1,660 1020.4
1020.3 0 0 0 0 20 60 110 180 250 340 440 540 650 770 900 1,040 1,180 1,330 1,490 1,650 1,820 1020.3
1020.2 0 0 0 20 55 110 180 250 340 430 540 650 770 900 1,040 1,180 1,330 1,490 1,650 1,820 2,000 1020.2
1020.1 0 0 20 55 110 180 250 340 430 540 650 770 900 1,040 1,180 1,330 1,490 1,650 1,820 2,000 2,180 1020.1
1020.0 0 20 55 110 180 250 340 430 540 650 770 900 1,030 1,180 1,330 1,480 1,650 1,820 1,990 2,180 2,360 1020.0

MAY 2000 
HEAD WATER 1020 to 1022

MAY 2000 HEADWATER 1020 to 1022



6 NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

• ~HEADWATER ELEVATION
1 0 1022.1 1022.2 1022.3 1022.4 1022.5 1022.6 1022.7 1022.8 1022.9 1023.0 1023.1 1023.2 1023.3 1023.4 1023.5 1023.6 1023.7 1023.8 1023.9 1024.0

1023.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 1023.9
1023.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 70 1023.8
1023.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 70 130 1023.7
1023.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 70 130 210 1023.6
1023.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 70 130 210 290 1023.5

1023.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 70 130 200 290 390 1023.4
1023.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 70 130 200 290 380 490 1023.3
1023.2 0 0 0 0 0 0 0 0 0 0 0 0 0 20 65 130 200 290 380 490 600 1023.2
1023.1 0 0 0 0 0 0 0 0 0 0 0 0 20 65 130 200 280 380 480 600 720 1023.1
1023.0 0 0 0 0 0 0 0 0 0 0 0 20 65 130 200 280 380 480 590 710 840 1023.0

1022.9 0 0 0 0 0 0 0 0 0 0 20 65 120 200 280 370 480 590 710 840 980 1022.9
1022.8 0 0 0 0 0 0 0 0 0 20 65 120 200 280 370 470 590 710 840 970 1,120 1022.8
1022.7 0 0 0 0 0 0 0 0 20 65 120 190 280 370 470 580 700 830 970 1,110 1,260 1022.7
1022.6 0 0 0 0 0 0 0 20 65 120 190 280 370 470 580 700 830 960 1,110 1,260 1,420 1022.6
1022.5 0 0 0 0 0 0 20 65 120 190 270 370 470 580 700 830 960 1,100 1,250 1,410 1,570 1022.5

1022.4 0 0 0 0 0 20 65 120 190 270 360 470 580 700 820 960 1,100 1,250 1,410 1,570 1,740 1022.4
1022.3 0 0 0 0 20 65 120 190 270 360 460 570 690 820 950 1,100 1,240 1,400 1,560 1,730 1,910 1022.3
1022.2 0 0 0 20 65 120 190 270 360 460 570 690 820 950 1,090 1,240 1,390 1,560 1,730 1,900 2,080 1022.2
1022.1 0 0 20 60 120 190 270 360 460 570 690 810 950 1,090 1,230 1,390 1,550 1,720 1,890 2, 080 2, 260 1022.1
1022.0 0 20 60 120 190 270 360 460 570 680 810 940 1,080 1,230 1,380 1,550 1,710 1,890 2, 070 2, 250 2,450 1022.0

1021.9 20 60 120 190 270 360 460 560 680 810 940 1,080 1,230 1,380 1,540 1,710 1,880 2,060 2,250 2,440 2,640 1021.9
1021.8 60 120 190 270 360 450 560 680 800 940 1,080 1,220 1,380 1,540 1,710 1,880 2,060 2,240 2,440 2,630 2,840 1021.8
1021.7 120 180 260 350 450 560 680 800 930 1,070 1,220 1,370 1,530 1,700 1,870 2,050 2,240 2,430 2, 630 2,830 3,040 1021.7
1021.6 180 260 350 450 560 680 800 930 1,070 1,220 1,370 1,530 1,700 1,870 2,050 2, 230 2,430 2,620 2,830 3, 030 3,250 1021.6
1021.5 260 350 450 560 670 800 930 1,070 1,210 1,370 1,530 1,690 1,870 2,040 2,230 2, 420 2,620 2,820 3, 030 3, 240 3,460 1021.5

1021.4 350 450 560 670 790 930 1,060 1,210 1,360 1,520 1,690 1,860 2,040 2,220 2,410 2,610 2,810 3,020 3, 230 3, 450 3, 680 1021.4
1021.3 450 550 670 790 920 1,060 1,210 1,360 1,520 1,680 1,860 2,030 2,220 2,410 2,610 2,810 3,020 3,230 3,450 3, 670 3,900 1021.3
1021.2 550 670 790 920 1,060 1,200 1,360 1,510 1,680 1,850 2, 030 2,210 2,400 2, 600 2, 800 3,010 3,220 3,440 3,660 3, 890 4,130 1021.2
1021.1 660 790 920 1,060 1,200 1,350 1,510 1,680 1,850 2, 030 2, 210 2,400 2,590 2, 800 3, 000 3,220 3,430 3, 660 3,890 4,120 4, 360 1021.11021.0 790 920 1,050 1,200 1,350 1,510 1,670 1,840 2,020 2,200 2, 390 2,590 2,790 3, 000 3,210 3,430 3,650 3,880 4,110 4,350 4,590 1021.0

1020.9 910 1,050 1,200 1,350 1,500 1,670 1,840 2,020 2,200 2,390 2,590 2, 790 2, 990 3,210 3,420 3, 650 3, 870 4,110 4,350 4, 590 4, 840 1020.9
1020.8 1,050 1,190 1,340 1,500 1,670 1,840 2,010 2,200 2,390 2, 580 2, 780 2, 990 3, 200 3,420 3,640 3, 870 4, 100 4,340 4,590 4, 830 5, 090 1020.8
1020.7 1,190 1,340 1,500 1,660 1,840 2,010 2,200 2,380 2,580 2,780 2,990 3,200 3, 420 3,640 3,870 4,100 4, 340 4,580 4,830 5,080 5,340 1020.7
1020.6 1,340 1,500 1,660 1,830 2,010 2,190 2,380 2,580 2,780 2,980 3, 190 3,410 3, 630 3,860 4,100 4, 330 4, 580 4,830 5,080 5,340 5,600 1020.6
1020.5 1,500 1,660 1,830 2,010 2,190 2,380 2,570 2,770 2,980 3,190 3,410 3,630 3,860 4,090 4,330 4,570 4,820 5,080 5,330 5,600 5,860 1020.5

1020.4 1,660 1,830 2,000 2,190 2,380 2,570 2,770 2,980 3,190 3,410 3,630 3,860 4,090 4,330 4,570 4,820 5,070 5,330 5,590 5, 860 6,130 1020.4
1020.3 1,820 2,000 2,180 2, 370 2, 570 2, 770 2, 970 3,180 3,400 3,620 3,850 4, 080 4,320 4,570 4, 810 5,070 5,330 5, 590 5,860 6,130 6, 410 1020.3
1020.2 2,000 2,180 2,370 2,560 2, 760 2,970 3,180 3,400 3,620 3,850 4,080 4, 320 4,560 4, 810 5,060 5,320 5, 580 5,850 6,120 6,400 6,680 1020.2
1020.1 2,180 2,370 2,560 2,760 2,970 3,180 3, 390 3, 620 3,840 4,080 4, 310 4, 560 4,810 5,060 5,320 5,580 5,850 6,120 6, 400 6, 680 6, 970 1020.1
1020.0 2,360 2,560 2,760 2,960 3,170 3,390 3,610 3,840 4,070 4,310 4,550 4,800 5,050 5,310 5,580 5,840 6,120 6,390 6,670 6,960 7,250 1020.0

HEADWATER 1022 to 1024 
MAY 2000

HEADWATER 1022 to 1024 MAY 2000



NORRIS DAM 7

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

• ~HEADWATER ELEVATIONz
z 11024.0 11024.1 1024.2 11024.3 11024.4 1 .5 1024.6 1024.7 1024.8 1024.9 1025.0 1025.1 1025.2 1025.3 1025.4 1025.5 1025.6 1025.7 1025.8 1025.9 1026.0 z

1025.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 1025.9
1025.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 85 1025.8
1025.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 85 160 1025.7
1025.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 85 160 240 1025.6
1025.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 85 160 240 340 1025.5

1025.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 85 150 240 340 450 1025.4
1025.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 80 150 240 340 450 570 1025.3
1025.2 0 0 0 0 0 0 0 0 0 0 0 0 0 30 80 150 240 330 440 560 690 1025.2
1025.1 0 0 0 0 0 0 0 0 0 0 0 0 30 80 150 240 330 440 560 690 830 1025.1
1025.0 0 0 0 0 0 0 0 0 0 0 0 25 80 150 230 330 440 560 680. 820 970 1025.0

1024.9 0 0 0 0 0 0 0 0 0 0 25 80 150 230 330 430 550 680 810 960 1,110 1024.9
1024.8 0 0 0 0 0 0 0 0 0 25 80 150 230 330 430 550 670 810 950 1,100 1,260 1024.8
1024.7 0 0 0 0 0 0 0 0 25 80 150 230 320 430 540 670 800 950 1,100 1,260 1,420 1024.7
1024.6 0 0 0 0 0 0 0 25 75 140 230 320 420 540 660 800 940 1,090 1,250 1,410 1,590 1024.6
1024.5 0 0 0 0 0 0 25 75 140 220 320 420 540 660 790 930 1,080 1,240 1,400 1,580 1,750 1024.5

1024.4 0 0 0 0 0 25 75 140 220 310 420 530 650 790 930 1,080 1,230 1,390 1,570 1,740 1,930 1024.4
1024.3 0 0 0 0 25 75 140 220 310 410 530 650 780 920 1,070 1,220 1,390 1,560 1,730 1,920 2,110 1024.3
1024.2 0 0 0 25 75 140 220 310 410 520 640 780 910 1,060 1,210 1,380 1,550 1,720 1,900 2, 090 2,290 1024.2
1024.1 0 0 25 75 140 220 310 410 520 640 770 910 1,050 1,210 1,370 1,540 1,710 1,890 2, 080 2, 270 2, 480 1024.1
1024.0 0 25 70 140 210 300 400 520 630 760 900 1,050 1,200 1,360 1,530 1,700 1,880 2,070 2,260 2, 460 2, 670 1024.0

1023.9 25 70 140 210 300 400 510 630 760 890 1,040 1,190 1,350 1,520 1,690 1,870 2,060 2,250 2,450 2,650 2,860 1023.9
1023.8 70 130 210 300 400 510 630 750 890 1,030 1,180 1,340 1,510 1,680 1,860 2,040 2, 240 2,430 2, 640 2,850 3,060 1023.8
1023.7 130 210 300 400 500 620 750 880 1,030 1,180 1,330 1,500 1,670 1,850 2,030 2,220 . 2, 420 2,620 2, 830 3,050 3,270 1023.7
1023.6 210 290 390 500 620 740 880 1,020 1,170 1,330 1,490 1,660 1,840 2,020 2,210 2, 410 2, 610 2,820 3,030 3, 250 3,480 1023.6
1023.5 290 390 500 610 740 870 1,010 1,160 1,320 1,480 1,650 1,830 2,010 2,200 2,400 2,600 2,800 3,020 3,240 3,460 3,690 1023.5

1023.4 390 490 610 730 870 1,010 1,150 1,310 1,470 1,640 1,820 2,000 2,190 2,380 2,580 2, 790 3, 000 3, 220 3,440 3,670 3,910 1023.4
1023.3 490 600 730 860 1,000 1,150 1,300 1,460 1,630 1,810 1,990 2,180 2, 370 2,570 2,770 2, 990 3, 200 3, 430 3,650 3,890 4,130 1023.3
1023.2 600 720 850 990 1,140 1,290 1,450 1,620 1,800 1,980 2, 160 2, 360 2,550 2,760 2, 970 3, 190 3,410 3, 640 3,870 4,110 4, 350 1023.2
1023.1 720 850 990 1,130 1,290 1,450 1,610 1,790 1,960 2, 150 2, 340 2,540 2,740 2, 950 3, 170 3,390 3, 620 3, 850 4,090 4,330 4, 570 1023.1
1023.0 840 980 1,120 1,280 1,440 1,600 1,770 1,950 2,140 2,330 2,530 2,730 2,940 3, 150 3,370 3,600 3,830 4,070 4,310 4; 550 4,800 1023.0

1022.9 980 1,120 1,270 1,430 1,600 1,770 1,950 2,130 2,320 2,520 2,720 2,930 3,140 3,360 3, 590 3,820 4,050 4,290 4,540 4, 790 5, 050 1022.9
1022.8 1,120 1,270 1,430 1,590 1,760 1,940 2, 120 2, 310 2,510 2,710 2,920 3,130 3, 350 3, 580 3, 810 4,040 4,280 4,530 4, 780 5, 030 5, 290 1022.8
1022.7. 1,260 1,420 1,590 1,760 1,930 2, 120 2, 310 2, 500 2,700 2,910 3, 130 3,340 3, 570 3, 800 4,030 4,270 4,520 4,770 5,020 5,280 5, 540 1022.7
1022.6 1,420 1,580 1,750 1,930 2,110 2, 300 2,490 2, 700 2, 900 3 120 3,330 3,560 3, 790 4,020 4,260 4, 500 4, 750 5,010 5,270 5, 530 5, 800 1022.6
1022.5 1,570 1,740 1,920 2,100 2,290 2,490 2,690 2,890 3,110 3,320 3,550 3,780 4,010 4,250 4,490 4,740 4,990 5,250 5,520 5,780 6,060 1022.5

1022.4 1,740 1,910 2,100 2,280 2,480 2,680 2, 890 3,100 3, 310 3,540 3,760 4, 000 4, 240 4,480 4,730 4,980 5,240 5,500 5,770 6,040 6,320 1022.4
1022.3 1,910 2,090 2,280 2, 470 2, 670 2, 880 3 090 3, 300 3, 530 3,750 3,990 4, 220 4, 470 4,710 4,970 5, 230 5, 490 5,750 6,030 6, 300 6, 580 1022.3
1022.2 2,080 2,270 2,460 2, 660 2, 870 3, 080 3,290 3,520 3,740 3,970 4,210 4,450 4,700 4,950 5, 210 5, 470 5, 740 6, 010 6,290 6, 570 6, 850 1022.2
1022.1 2,260 2,460 2,650 2,860 3,070 3,280 3,510 3 730 3,960 4,200 4,440 4,690 4,940 5 200 5,460 5,730 6, 000 6,270 6,550 6,840 7,130 1022.1
1022.0 2,450 2,650 2,850 3,060 3, 270 3,490 3,720 3,950 4,190 4, 430 4, 680 4,930 5,180 5,450 5, 710 5,980 6, 260 6, 540 6,820 7,110 7,400 1022.0

1021.9 2,640 2,840 3,050 3, 270 3,490 3,710 3 940 4,180 4,420 4, 670 4, 920 5,180 5,440 5 700 5,970 6,250 6, 530 6,810 7, 100 7, 390 7, 690 1021.9
1021.8 2,840 3,050 3,260 3,480 3,710 3,940 4,170 4,410 4,660 4,910 5,170 5,430 5,690 5,960 6,240 6,520 6,800 7,090 7,380 7,680 7,980 1021.8
1021.7 3,040 3,250 3, 470 3, 700 3, 930 4, 170 4,410 4,650 4,900 5, 160 5,420 5,680 5,950 6, 230 6 510 6,790 7,080 7, 370 7,670 7,970 8, 280 1021.7
1021.6 3,250 3,470 3, 690 3, 920 4, 160 4,400 4,640 4,890 5,150 5,410 5,670 5,940 6,220 6, 500 6,780 7,070 7, 360 7, 660 7,960 8,260 8, 570 1021.6
1021.5 3,460 3,690 3,910 4,150 4,390 4,640 4,890 5,140 5,400 5,660 5,930 6,210 6,490 6,770 7,060 7,350 7, 650 7,950 8,250 8,560 8,880 1021.5

1021.4 3,680 3,910 4, 140 4,380 4,630 4, 880 5,130 5,390 5,660 5,920 6, 200 6,480 6,760 7,050 7,340 7,640 7,940 8,240 8,550 8,870 9, 180 1021.4
4, 4, 4,620 4,870 5,120 5,380 5,650 5,910 6,190 6,470 6,750 7,040 7, 330 7, 620 7,930 8,230 8,540 8, 850 9,170 9, 490 1021.3

1021.3 3,900 4,130 4:370 42 0 52 910 6,18 6,460 670 700 7300 910 940 91
1021.2 4, 130 4, 370 4,610 4,860 5, 110 5, 370 5, 640 910 07,030 610 7,910 8,220 8,530 8, 840 9,160 9,480 9,810 1021.2
1021.1 4,360 4,600' 4,50 5,110 5,360 5,630 5,900 6,170 6,450 6, 730 7, 020 7,310 7,600 7, 900 8,210 8,520 8,830 9, 150 9,470 9,790 10, 120 1021.1
1021.0 4,590 4,840 5,100 5,350 5,620 5,890 6,160 6, 440 6,720 7 010 7, 300 7,590 7,890 8, 200 8,500 8,820 9,130 9, 460 9,780 10,110 10,450 1021.0

1020.9 4,840 5,090 5,350 5,610 5,680 6,150 6,430 6,710 7,000 7,290 7,590 7,890 8,190 8,500 8,810 9,130 9,450 9,780 10,110 10,440 10,780 1020.9
1020.8 5,090 5,350 5 610 5 880 6 150 6,430 6,710 7 000 7,290 7,580 7,880 8, 190 8,500 8,810 9, 130 9,450 9,770 10,100 10,440 10,780 11, 120 1020.8
1020.7 5,340 5,610 5,870 6,150 6,1420 6,710 6,990 7,280 7580 7,880 8,180 8,490 8,800 9,120 9,440 9,770 10,100 10,430 10,770 11, 110 1460 1020.715870 6,140 6,420 6,700 6,990 7,280 7,570 7,870 8,180 8,490 8,800 9,120 9,440 9,760 090 10,430 10,770 11,110 11,460 1 0
1020.6 5,6090 5,35 ,50 80 810 850 880 9 13 0: 45 810020.6

1020.5 .5,860 6,140 6,410 6,700 6,980 7,270 7,570 7,870 8,170 8,480 8,800 9,110 9,430 9,760 10,1090 10,4420 10,760 11,110 11,450 11,800 12,160 1020.5

1020.4 6,130 6,410 6,690 6,980 7,270 7,560 7,860 8,170 8,480 8,790 9,110 9,430 9,760 10,090 10,420 10,760 11,100 11,450 11,800 12,150 12,510 1020.4
1020.3 6,410 6,690 6,970 7,260 7,560 7,860 8,160 8,470 8,790 9,100 9,430 9,750 10 080 10,420 10,750 11, 100 11,440 11,790 12,150 12,510 12,870 1020.3
1020.2 6,680 6,970 7,260 7,560 7 860 8 160 8 470 8,780 9,100 9,420 9,750 0,080 10,410 1 00750 11,090 11,440 11,790 12,140 12,500 12,870 13,230 1020.21020.1 6,970 7,260 7,550 7,850 8,160 8,460 8,780 9, 100 9,420 9,740 10, 070 10,410 10, 750 11,090 11,440 11,790 12,140 12,500 12, 860 13,230 13,600 1020.1
1020.0 7,250 7,550 7,850 8,150 8,460 8,770 9,090 9,410 9,740 10,070 10,400 10,740 11,080 11,430 11,780 12,140 12,500 12,860 13,230 13,600 13,970 1020.0

MAY 2000 
HEADWATER 1024 to 1026

MAY 2000 HEADWATER 1024 to 1026



8 NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

-• • ~HEADWATER ELEVATION -
__ 1026.0 1026.1 11026.2 1 3 11026.4 11026.5 1026.6 1 026.7 1026.8 [ 1026.9 1027.0 1 1027.1 [1027.2 1 1027.3 1027.4 1 1027.5 F 1027.6 [1027.7 1 1027.8 1027.9 1028.0I__ 12. 061F12. 063[064F12. 066F12. E D A E LV TO
1027.9
1027.8
1027.7
1027.6
1027.5

1027.4
1027.3
1027.2
1027.1
1027.0

1026.9
1026.8
1026.7
1026.6
1026.5

1026.4
1026.3
1026.2
1026.1
1026.0

1025.9
1025.8
1025.7
1025.6
1025.5

1025.4
1025.3
1025.2
1025.1
1025.0

1024.9
1024.8
1024.7
1024.6
1024.5

1024.4
1024.3
1024.2
1024.1
1024.0

1023.9
1023.8
1023.7
1023.6
1023.5

1023.4
1023.3
1023.2
1023.1
1023.0

1022.9
1022.8
1022.7
1022.6
1022.5

1022.4
1022.3
1022.2
1022.1
1022.0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

30
85

160
240
340

450
570
690
830
970

1,110
1,260
1, 420
1,590
1,750

1,930
2,110
2,290
2,480
2, 670

2,860
3,060
3,270
3,480
3,690

3,910
4, 130
4,350
4, 570
4, 800

5,050
5,290
5,540
5,800
6,060

6,320
6,580
6,850
7,130
7,400

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

30

85
160
250
340
450

570
700
830
970

1,120

1,270
1,430
1,600
1,770
1,940

2,120
2,300
2,490
2,680
2,880

3,080
3,290
3,500
3,710
3,930

4, 150
4, 370
4, 600
4, 830
5,060

5, 310
5, 560
5•,810
6,070
6, 330

6,600
6,870
7,140
7,420
7,700

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
030

85

160
250
350
460
570

700
840
980

1,130
1,280

1,440
1,610
1,780
1,950
2,130

2, 320
2, 510
2, 700
2, 900
3,100

3, 300
3,510
3,730
3, 940
4,170

4,390
4,620
4, 850
5, 080
5, 320

5,570
5,830
6, 090
6, 350
6,620

6,890
7,160
7,440
7,720
8,000

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0

30
85

160

250
350
460
580
710

840
980

1,130
1, 290
1,450

1,620
1,790
1,960
2, 150
2, 330

2,520
2,710
2, 910
3,110
3,320

3, 530
3, 750
3,960
4, 190
4, 410

4,640
4, 870
5, 110
5, 350
5, 590

5, 840
6, 100
6, 370
6, 630
6,900

7, 180
7,460
7,740
8,020
8,310

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
30
90

160
250

350
460
580
710
850

990
1,140
1,300
1,460
1,630

1,800
1, 980
2,160
2, 340
2,540

2,730
2,930
3,130
3,340
3,550

3,760
3,980
4,210
4,430
4,660

4, 890
5,130
5, 370
5,610
5,860

6,120
6,380
6, 650
6,920
7,190

7,470
7,750
8, 040
8, 330
8,620

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

30
90

160
250
350

460
580
710
850
990

1,150
1, 300
1, 470
1, 640
1,810

1,990
2, 170
2,360
2,550
2, 750

2,950
3,150
3, 360
3, 570
3,780

4 000
4,230
4,450
4, 680
4,920

5,150
5, 390
5, 640
5, 880
6, 130

6,400
6,660
6,940
7,210
7,490

7,770
8,060
8,350
8,640
8,940

0
0
0
0
0

0
0
0
0
0

0
0
0
0

30

90
160
250
350
470

590
720
860

1,000
1,150

1,310
1,470
1,640
1,820
2,000

2,180
2,370
2,570
2,760
2,960

3, 170
3, 380
3,590
3,800
4,020

4,250
4,470
4,710
4, 940
5,180

5,420
5,660
5,910
6,160
6,410

6,680
6,950
7,230
7,510
7,790

8,080
8,370
8,660
8,960
9,260

0
0
0
0
0

0
0
0
0
0

0
0
0

30
90

170
260
360
470
590

720
860

1,010
1,160
1,320

1,480
1, 650
1,830
2,010
2,200

2,390
2,580
2,780
2,980
3,190

3, 390
3,610
3,820
4,040
4,270

4,500
4,730
4,960
5,200
5,440

5,690
5,940
6,190
6, 440
6,700

6,970
7,250
7,530
7,810
8,100

8,390
8,680
8,980
9, 280
9, 580

0
0
0
0
0

0
0
0
0
0

0
0

30
90

170

260
360
470
590
730

870
1,010
1,160
1, 320
1,490

1,660
1,840
2, 020
2,210
2,400

2, 590
2, 790
3, 000
3,200
3,410

3,630
3, 840
4, 070
4, 290
4, 520

4, 750
4, 990
5,230
5,470
5,710

5,960
6,210
6,470
6,730
6,990

7,260
7, 540
7,830
8,110
8,400

8,700
8,990
9,300
9, 600
9,910

0
0
0
0
0

0
0
0
0
0

0
30
90

170
260

360
470
600
730
870

1,020
1,170
1,330
1,500
1,670

1,850
2, 030
2, 220
2, 410
2, 610

2, 810
3, 010
3, 220
3, 430
3, 650

3,870
4, 090
4,310
4,540
4, 770

5,010
5, 250
5,490
5, 740
5,990

6,240
6, 500
6, 760
7, 020
7, 280

7, 560
7,840
8, 130
8,420
8, 720

9,010
9,320
9,620
9,930

10, 240

0
0
0
0
0

0
0
0
0
0

30
90

170
260
360

480
600
730
870

1,020

1,180
1,340
1,510
1,680
1,860

2,040
2,230
2,420
2,620
2,830

3,030
3,240
3,450
3,670
3,890

4, 110
4, 340
4,560
4,800
5,030

5,270
5,520
5,770
6, 020
6, 270

6, 530
6, 780
7,050
7, 310
7, 580

7,860
8,150
8,440
8, 740
9,030

9, 340
9,640
9, 950

10, 260
10,570

0
0
0
0
0

0
0
0
0

30

90
170
260
360
480

600
740
880

1, 030
1,180

1,350
1, 510
1,690
1,870
2,050

2, 240
2, 440
2,640
2, 840
3, 050

3, 260
3, 470
3, 690
3,910
4, 130

4, 360
4, 590
4,820
5, 060
5, 300

5, 540
5, 790
6, 040
6, 300
6, 550

6,810
7,080
7,340
7, 610
7,880

8, 170
8,460
8, 760
9, 050
9,360

9, 660
9, 970

10, 280
10, 600
10, 910

0
0
0
0
0

0
0
0

30
90

170
260
370
480
610

740
880

1,030
1,190
1,350

1,520
1,700
1, 880
2, 060
2, 250

2,450
2,650
2, 850
3, 060
3,280

3,490
3, 710
3, 930
4,150
4,380

4,610
4, 850
5, 080
5, 320
5,570

5, 820
6,070
6,320
6,580
6,840

7,110
7, 370
7, 640
7,910
8, 190

8,480
8,770
9, 070
9, 380
9, 680

9,990
10, 300
10,620
10, 940
11,260

0
0
0
0
0

0
0

30
95

170

260
370
480
610
740

890
1,040
1,200
1,360
1,530

1,710
1,890
2,070
2, 260
2, 460

2, 660
2,870
3, 080
3, 290
3,510

3,730
3,950
4, 180
4, 400
4,640

4,870
5, 110
5, 350
5,600
5, 840

6,090
6, 350
6, 610
6,870
7, 140

7,400
7,670
7,940
8,220
8,500

8,790
9,090
9, 400
9,700

10, 010

10, 320
10,640
10, 960
11,280
11,610

0
0
0
0
0

0
35
95

170
270

370
490
610
750
890

1,040
1,200
1,370
1,540
1,710

1,900
2, 080
2, 280
2, 470
2, 670

2, 880
3, 090
3,310
3,520
3,750

3,970
4,200
4,430
4,660
4,900

5, 140
5,380
5,620
5,870
6, 120

6,380
6,640
6, 900
7, 170
7,430

7, 700
7, 980
8,250
8, 530
8,810

9,110
9,420
9, 720

10, 030
10,340

10, 660
10, 980
11,300
11,630
11,960

0
0
0
0
0

35
95

170
270
370

490
620
750
900

1,050

1,210
1,370
1,540
1,720
1,910

2,090
2, 290
2,490
2,690
2,900

3,110
3,320
3, 540
3, 760
3, 990

4, 220
4, 450
4,690
4, 920
5,160

5,410
5,650
5,900
6, 150
6,410

6,670
6, 930
7, 200
7,460
7, 740

8, 010
8, 290
8,570
8,850
9,130

9,440
9,740

10,050
10, 370
10, 680

11,000
11,330
11,650
11,980
12, 310

0
0
0
0

35

95
170
270
370
490

620
760
900

1,050
1,210

1,380
1,550
1,730
1,910
2,100

2,300
2,500
2,700
2,910
3,120

3,340
3,560
3,780
4,010
4,240

4,470
4,710
4,950
5,190
5,430

5,680
5,930
6,180
6,440
6,690

6,960
7,230
7,500
7,770
8,040

8,320
8,600
8,880
9,170
9,460

9,760
10,070
10,390
10,700
11,020

11,350
11,670
12, 000
12, 340
12,670

0
0
0

35
95

170
270
380
490
620

760
900

1,060
1,220
1,380

1,560
1, 740
1,920
2,110
2,310

2,510
2,710
2,920
3,140
3,350

3, 570
3, 800
4,030
4,260
4, 500

4, 730
4,970
5, 220
5, 460
5,710

5,960
6, 210
6,470
6,730
6, 990

7,260
7, 530
7, 800
8,080
8,350

8,640
8,920
9,200
9,490
9,780

10,090
10,410
10,730
11,050
11,370

11,700
12,030
12,360
12,700
13,040

0
0

35
95

180

270
380
500
630
760

910
1, 060
1,220
1,390
1,560

1, 750
1, 930
2,120
2,320
2,520

2,730
2, 940
3,150
3,370
3,590

3,820
4,050
4, 280
4,520
4, 760

5,000
5,240
5,490
5,740
5,990

6,240
6,500
6,760
7,020
7, 290

7,560
7,830
8,110
8,390
8,670

8, 950
9,240
9,530
9,820

10,110

10,430
10,750
11,070
11,390
11,720

12,050
12,380
12, 720
13, 060
13,400

0
35
95

180
270

380
500
630
770
910

1,070
1,230
1,400
1,570
1,750

1,940
2,130
2,330
2,530
2, 740

2,950
3,170
3,380
3,610
3, 830

4, 070
4,300
4,540
4,780
5,020

5,270
5, 520
5, 770
6,020
6,270

6, 530
6, 790
7,060
7,320
7,590

7,860
8,140
8,420
8,700
8,990

9,280
9,570
9,860

10,150
10,450

10,770
11,090
11,420
11,740
12,070

12,410
12,740
13,080
13,430
13,770

35
95

180
270
380

500
630
770
920

1,070

1,230
1,400
1,580
1,760
1,950

2,140
2,340
2,540
2,750
2,960

3,180
3, 400
3,620
3,850
4,080

4,320
4,560
4,800
5,050
5,290

5,540
5,790
6,050
6, 300
6,560

6,830
7,090
7,360
7,620
7,900

8,170
8, 450
8, 740
9,020
9,310

9,600
9,900

10,190
10,490
10,790

11, 110
11,440
11,770
12,100
12,430

12,770
13, 110
13,450
13, 800
14,150

1027.9
1027.8
1027.7
1027.6
1027.5

1027.4
1027.3
1027.2
1027.1
1027.0

1026.9
1026.8
1026.7
1026.6
1026.5

1026.4
1026.3
1026.2
1026.1
1026.0

1025.9
1025.8
1025.7
1025.6
1025.5

1025.4
1025.3
1025.2
1025.1
1025.0

1024.9
1024.8
1024.7
1024.6
1024.5

1024.4
1024.3
1024.2
1024.1
1024.0

1023.9
1023.8
1023.7
1023.6
1023.5

1023.4
1023.3
1023.2
1023.1
1023.0

1022.9
1022.8
1022.7
1022.6
1022.5

1022.4
1022.3
1022.2
1022.1
1022.0

HEADWATER 1026 to 1028 
MAY 2000

HEADWATER 1026 to 1028 MAY 2000



NORRIS DAM 9

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

1 16HEADWATER ELEVATION 1 i _
1026.0 1026.1 1026.2 1026.3 1026.4 1026.5 1026.6 1026.7 1026.8 1026.9 1027.0 1027.1 1027.2 1027.3 1027.4 1027.5 1027.6 1027.7 1027.8 1027.9 1028.0I-

1021.9 7,690 7,990 8,300 8,610 8 920 9,240 9, 570 9, 890 10, 230 10, 560 10, 900 11,240 11,590 11,940 12, 300 12, 660 13, 020 13, 390 13, 760 14,130 14,510 1021.9
1021.8 7,980 8,290 8,600 8,910 9,230 9, 550 9, 880 10, 210 10, 550 10, 890 11,230 11,580 11,930 12,290 12,640 13, 010 13, 370 13,750 14, 120 14, 500 14,880 1021.8
1021.7 8,280 8,590 8,900 9,220 9,540 9,870 10, 200 10, 540 10,870 11,220 11,570 11,920 12, 270 12, 630 12, 990 13,360 13,730 14, 110 14, 480 14,870 15, 250 1021.7

1021.6 8,570 8,890 9,210 9,530 9,860 0:,190 10,520 10,860 11,200 11,550 11,900 12,260 12,620 12,980 13,350 13,720 14,090 14,470 14,850 15,240 15,630 1021.6
1021.5 8,880 9,200 9,520 9,840 10,170 10,510 10,850 11,190 11,540 11,890 12,240 12,600 12,970 13,330 13,700 14,080 14,450 14,840 15,220 15,610 16,000 1021.5

1021.4 9,180 9, 510 9,830 10,160 10, 500 10, 840 11,180 11,530 11,880 12,230 12, 590 12,950 13,320 13, 690 14,060 14,440 14,820 15,210 15, 600 15,990 16,380 1021.4
1021.3 9,490 9,820 10,150 10,480 10,820 11,170 11,510 11,860 12,220 12,580 12, 940 13,300 13,670 14, 050 14, 430 14,810 15,190 15,580 15, 970 16,370 16,770 1021.31021.2 9,810 10,140 10,470 10,810 11,150 11,500 11,850 12, 200 12,560 12,920 13,290 13,660 14,030 14, 410 14, 790 15,180 15,570 15, 960 16,350 16,750 17, 160 1021.2
1021.1 10,120 10,460 10, 800 11,140 11,490 11,840 12,190 12,550 12,910 13,280 13,650 14,020 14,400 14, 780 15, 160 15,550 15,940 16, 340 16,740 17,140 17, 550 1021.1
1021.0 10,450 10, 780 11,130 11,470 11,820 12,180 12,530 12,900 13,260 13,630 14,000 14,380 14, 760 15, 150 15, 540 15,930 16,320 16, 720 17,130 17,530 17,940 1021.0

1020.9 10,780 11,120 11,470 11,820 12,170 12,530 12,890 13,260 13,630 14,000 14,380 14,760 15,140 15,530 15,930 16,320 16,720 17,120 17,530 17,940 18,360 1020.9
1020.8 11,120 11,460 11,810 12, 170 12,530 12, 890 13,250 13,620 14,000 14,380 14, 760 15,140 15,530 15,920 16, 320 16,720 17,120 17, 530 17,940 18,360 18,770 1020.8
1020.7 11,460 11,810 12, 160 12, 520 12,880 13, 250 13, 620 13, 990 14, 370 14,750 15, 140 15, 530 15,920 16,320 16, 720 17, 120 17, 530 17, 940 18,350 18, 770 19, 190 1020.7
1020.6 11,810 12,160 12,520 12, 880 13,250 13,620 13, 990 14, 370 14, 750 15, 140 15,520 15, 920 16,310 16,710 17, 120 17,530 17, 940 18, 350 18, 770 19, 190 19,620 1020.6
1020.5 12,160 12,510 12,880 13,240 13,610 13,990 14,370 14,750 15, 130 15,520 15,910 16,310 16,710 17, 120 17, 520 17,940 18,350 18, 770 19, 190 19, 620 20,050 1020.5

1020.4 12,510 12, 870 13, 240 13,610 13,980 14,360 14, 740 15,130 15,520 15, 910 16, 310 16, 710 17,110 17,520 17,930 18, 350 18,770 19,190 19, 620 20, 050 20,480 1020.4
1020.3 12,870 13, 240 13, 610 13, 980 14,360 14,740 15, 130 15,520 15,910 16, 310 16, 710 17,:110 17, 520 17,930 18,350 18, 770 19,190 19,610 20,040 20,480 20,910 1020.3
1020.2 13,230 13,600 13,980 14, 360 14, 740 15,120 15,510 15,910 16, 300 16, 710 17, 110 17,520 17, 930 18, 350 18, 760 19,190 19,610 20,040 20,480 20, 910 21, 360 1020.2
1020.1 13, 600 13, 970 14, 350 14, 730 15, 120 15, 510 15, 900 16, 300 16, 700 17, 110 17, 520 17, 930 18, 340 18, 760 19, 190 19, 610 20,040 20, 480 20, 910 21,360 21,800 1020.1
1020.0 13,970 14,350 14, 730 15, 120 15, 510 15, 900 16, 300 16, 700 17, 110 17, 510 17, 930 18,340 18,760 19,190 19,610 20, 040 20,480 20,910 21, 360 21,800 22,250 1020.0

MAY 2000 
HEADWATER 1026 to 1028

MAY 2000 HEADWATER 1026 to 1028



10 NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

~HEADWATER ELEVATION
1028.0 1_1028.1 1_1028.2 11028.3 128.6 1028.7 1028.8 1028.9 1029.0 1029.1 1029.2 1029.3 1029.4 1029.5 1029.6 1029.7 1029.8 1029.9 1030.0 • -

1029.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 1029.9
1029.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 100 1029.8
1029.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 100 190 1029.7
1029.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 100 190 290 1029.6
1029.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 100 190 290 400 1029.5

1029.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 100 190 290 400 530 1029.4
1029.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 100 190 290 400 530 670 1029.3
1029.2 0 0 0 0 0 0 0 0 0 0 0 0 0 35 100 190 290 400 530 670 820 1029.2
1029.1 0 0 0 0 0 0 0 0 0 0 0 0 35 100 190 290 400 530 670 810 970 1029.1
1029.0 0 0 0 0 0 0 0 0 0 0 0 35 100 190 290 400 530 670 810 970 1,140 1029.0

1028.9 0 0 0 0 0 0 0 0 0 0 35 100 180 290 400 530 660 810 970 1,140 1,310 1028.9
1028.8 0 0 0 0 0 0 0 0 0 35 100 180 280 400 520 660 810 970 1,130 1,310 1,490 1028.8
1028.7 0 0 0 0 0 0 0 0 35 100 180 280 400 520 660 810 960 1,130 1,310 1,490 1,680 1028.7
1028.6 0 0 0 0 0 0 0 35 100 180 280 400 520 660 810 960 1,130 1,300 1,490 1,680 1,870 1028.6
1028.5 0 0 0 0 0 0 35 100 180 280 390 520 660 800 960 1,120 1,300 1,480 1,670 1,870 2,080 1028.5

1028.4 0 0 0 0 0 35 100 180 280 390 520 650 800 960 1,120 1,300 1,480 1,670 1,870 2, 070 2,280 1028.4
1028.3 0 0 0 0 35 100 180 280 390 520 650 800 950 1,120 1,290 1,480 1,660 1,860 2,070 2,280 2,500 1028.3
1028.2 0 0 0 35 100 180 280 390 520 650 800 950 1,120 1,290 1,470 1,660 1,860 2,060 2, 270 2,490 2, 720 1028.2
1028.1 0 0 35 95 180 280 390 510 650 790 950 1,110 1,290 1,470 1,660 1,850 2,060 2,270 2,490 2,710 2,940 1028.1
1028.0 0 35 95 180 280 390 510 650 790 950 1,110 1,280 1,460 1,650 1,850 2,050 2,260 2,480 2,710 2,940 3,180 1028.0

1027.9 35 95 180 280 390 510 640 790 940 1,110 1,280 1,460 1,650 1,840 2,050 2,260 2,480 2,700 2,930 3,170 3,410 1027.9
1027.8 95 180 270 390 510 640 790 940 1,100 1,280 1,450 1,640 1,840 2,040 2,250 2,470 2,690 2,920 3,160 3,400 3,650 1027.8
1027.7 180 270 380 510 640 780 940 1,100 1,270 1,450 1,640 1,830 2,030 2,240 2,460 2,680 2,910 3,150 3,390 3,640 3,890 1027.7
1027.6 270 380 500 640 780 930 1,100 1,270 1,450 1,630 1,830 2,030 2,240 2, 450 2,670 2,900 3,140 3,380 3, 630 3, 880 4,140 1027.6
1027.5 380 500 630 780 930 1,090 1,260 1,440 1,630 1,820 2,020 2,230 2,440 2,670 2,900 3,130 3,370 3,620 3,870 4,130 4,390 1027.5

1027.4 500 630 770 930 1,090 1,260 1,440 1,620 1,810 2,010 2, 220 2,440 2,660 2,890 3 120 3 360 3,610 3,860 4, 120 4,380 4, 650 1027.4
1027.3 630 770 920 1,080 1,250 1,430 1,620 1,810 2,010 2,220 2,430 2,650 2,880 3, 110 3,350 3,600 3,850 4,110 4,370 4,640 4,910 1027.3
1027.2 770 920 1,080 1,250 1,430 1,610 1,800 2,000 2, 210 2, 420 2,640 2, 870 3,100 3,340 3,590 3,840 4, 090 4,360 4,620 4,900 5,180 1027.2
1027.1 920 1,080 1,240 1,420 1,600 1,800 2,000 2,200 2,410 2, 630 2, 860 3, 090 3,330 3,580 3,830 4,080 4, 340 4,610 4,880 5, 160 5, 450 1027.1
1027.0 1,070 1,240 1,420 1,600 1,790 1,990 2,190 2,410 2,630 2,850 3,080 3,320 3,570 3,820 4,070 4,330 4,600 4,870 5,150 5,430 5,720 1027.0

1026.9 1,230 1,410 1,590 1,780 1,980 2,190 2, 400 2, 620 2,840 3,070 3, 310 3 550 3,800 4,060 4,320 4,580 4,850 5,130 5,410 5, 700 5,990 1026.9
1026.8 1,400 1,590 1,780 1,970 2,180 2,390 2,610 2,830 3,060 3,300 3,540 3,790 4,040 4,300 4,570 4,840 5,110 5,390 5,680 5,970 6,270 1026.8
1026.7 1,580 1,770 1,960 2,170 2,380 2,590 2, 820 3, 050 3,280 3,530 3,770 4,030 4,290 4, 550 4,820 5,100 5,380 5,660 5,950 6,250 6, 550 1026.7
1026.6 1,760 1,960 2,160 2,370 2,580 2,810 3,040 3,270 3,510 3,760 4,010 4,270 4,530 4,800 5,080 5,360 5,640 5,930 6,230 6,530 6,830 1026.6
1026.5 1,950 2,150 2,360 2,570 2,800 3,020 3,260 3,500 3,740 4,000 4,250 4,520 4,790 5, 060 5,340 5,620 5,910 6,210 6,500 6,810 7,120 1026.5

1026.4 2,140 2,350 2,560 2,780 3,010 3,250 3,490 3,730 3,980 4,240 4,500 4,770 5,040 . 5,320 5,600 5,890 6,180 6,480 6,790 7,090 7,410 1026.4
1026.3 2,340 2,550 2, 770 3, 000 3,230 3,470 3, 720 3, 970 4,220 4,480 4, 750 5, 020 5, 300 5, 580 5,870 6,160 6,460 6,760 7,070 7,380 7,700 1026.3
1026.2 2,540 2,760 2,990 3,220 3,460 3,700 3,950 4,210 4,470 4,730 5,000 5,280 5,560 5,850 6,140 6,440 6,740 7,050 7,360 7,670 7,990 1026.2
1026.1 2,750 2,980 3,210 3,440 3, 690 3,940 4,190 4,450 4,720 4,990 5,260 5,540 5,830 6, 120 6,420 6,720 7,020 7,330 7,650 7,970 8,290 1026.1
1026.0 2,960 3,200 3,430 3,670 3,920 4,180 4,430 4,700 4,970 5,240 5,520 5,810 6, 100 6,390 6,690 7,000 7,310 7,620 7,940 8,260 8,590 1026.0

1025.9 3,180 3,420 3,660 3, 900 4, 160 4,420 4,680 4,950 5,220 5,500 5, 790 6,070 6, 370 6, 670 6,970 7,280 7,590 7,910 8,230 8,560 8, 890 1025.9
1025.8 3,400 3,640 3,890 4, 140 4,400 4,660 4, 930 5,200 5,480 5,760 6,050 6,340 6,640 6,940 7,250 7,560 7,880 8,200 8,530 8,860 9,190 1025.8
1025.7 3,620 3,870 4,120 4,380 4,640 4,910 5,180 5,460 5,740 6,020 6,320 6,610 6,920 7,220 7,530 7,850 8,170 8,490 8,820 9,160 9,490 1025.7
1025.6 3,850 4,100 4,360 4,620 4,880 5,160 5,430 5,710 6,000 6,290 6,590 6,890 7,190 7,500 7,820 8,140 8,460 8,790 9,120 9,460 9,800 1025.6
1025.5 4,080 4,340 4,600 4,860 5,130 5,410 5,690 5,970 6,270 6,560 6,860 7, 160 7,470 7,790 8,110 8,430 8,760 9,090 9,420 9,760 10,110 1025.5

1025.4 4,320 4,580 4,840 5,110 5,390 5,670 5,950 6,240 6,530 6,830 7, 140 7, 440 7,0760 8,070 8,400 8,720 9,050 9,390 9,730 10,070 10,420 1025.4
1025.3 4,560 4,820 5,090 5, 360 5,640 5,930 6, 210 6, 510 6, 800 7, 110 7, 410 7, 730 8,040 8,360 8,690 9,020 9,350 9, 690 10,030 10,380 10, 730 1025.3
1025.2 4,800 5,070 5,340 5,620 5,900 6,190 6,480 6,780 7,080 7,380 7,700 8,010 8,330 8,650 8,980 9,320 9,650 9,990 0,340 10,690 11040 1025.2
1025.1 5,050 5,320 5,590 5,880 6,160 6,450 6,750 7,050 7,360 7,660 7,980 8,300 8,620 8,950 9,280 9,620 9,960 10, 300 10,650 11,000 11,360 1025.1
1025.0 5,290 5,570 5,850 6,140 6,430 6,720 7,020 7,330 7,630 7,950 8, 270 8,590 8,910 9,240 9,580 ,920 1 260 10,610 10,960 11,320 11,680 1025.0

1024.9 5,540 5,820 6,110 6,400 6,690 6,990 7,290 7,600 7,910 8,230 8,550 8,870 9,200 9,540 9,880 10,220 10, 570 10, 920 11,270 11,630 11,990 1024.9
1024.8 5,790 6,080 6,370 6,660 6, 960 7,260 7,560 7,880 8,190 8,510 8,840 9, 160 9,500 9,830 10,180 10, 520 10, 870 11,220 11,580 11, 940 12,310 1024.8
1024.7 6,050 6,330 6, 630 6, 920 7,220 7,530 7, 840 8,150 8,470 8, 800 9, 120 9,460 9,790 10,130 10,480 10,820 11, 180 11,530 11,890 12,260 12, 630 1024.7
1024.6 6,300 6,600 6,890 7,190 7,490 7,800 8,120 8,440 8,760 9, 080 9,410 9,750 10,090 10,430 10,780 11,130 11,490 11,640 12,210 12,570 12,950 1024.6
1024.5 6,560 6,860 7,160 7,460 7,770 8,080 8, 400 8,720 9,040 9,370 9,710 10,040 10,390 10,730 11,080 11,440 11,800 12,160 12, 520 12,890 13,270 1024.5

1024.4 6,830 7,120 7,430 7,730 8,040 8,360 8, 680 9, 000 9, 330 9, 660 10,000 10,340 10,690 11,040 11,390 11,750 12,110 12, 470 12,840 13,210 13, 590 1024.4
1024.3 7,090 7,390 7,700 8,010 8,320 8,640 8,960 9,290 9,620 9,960 10, 300 10,640 10,990 11,340 11,700 12, 060 12,420 12,:790 13,160 13,540 13,:910 1024.3
1024.2 7,360 7,660 7,970 8,280 8,600 8,920 9, 250 9,580 9,910 10, 250 10,600 10,940 11,290 11,650 12,010 12, 370 12, 740 13, 110 13,480 13,860 14, 240 1024.2
1024.1 7,620 7,930 8,240 8,560 8,880 9,210 9,540 9, 870 10, 210 10,550 10,900 11,250 11, 600 11,960 12,320 12, 680 13, 050 13,:430 13,800 14,180 14,:570 1024.1
1024.0 7,900 8,210 8,520 8,840 9,170 9,490 9,830 10,160 10,500 10,850 11,200 11,550 11,910 12,:270 12,630 13,000 13,370 13,750 14,130 14,510 14,900 1024.0

HEADWATER 1028 to 1030 MAY 2000



NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

6 HEADWATER ELEVATION -10
,,- - 1028.0 1028.1 1028.2 1028.3 1028.4 1028.5 1028.6 1 028.7 1028.8 1028.9 1029.0 1029.1 1029.2 1029.3 1029.4 1029.5 1029.6 1029.7 1029.8 1029.9 1030.0 o -

1023.9 8, 170 8,490 8, 810 9, 130 9,460 9,790 10, 130 10,470 10, 810 11,160 11,510 11,860 12, 220 12, 590 12, 950 13, 330 13, 700 14, 080 14, 460 14, 850 15,240 1023.9
1023.8 8,450 8, 770 9, 100 9,420 9,750 10,090 10,430 10,770 11,120 11,470 11,820 12, 180 12,540 12, 910 13, 280 13, 650 14, 030 14,410 14, 800 15, 190 15,580 1023.8
1023.7 8,740 9,060 9, 390 9,720 10,050 10,390 10,730 11,080 11,430 11,780 12,140 12,500 12,860 13, 230 13,610 13,980 14, 370 14,750 15,140 15,530 15,920 1023.7
1023.6 9,020 9,350 9, 680 10, 010 10,350 10,690 11,030 11,380 11,740 12,090 12, 460 12,820 13,190 13, 560 13,940 14,320 14, 700 15,090 15, 480 15, 870 16,270 1023.6
1023.5 9,310 9,640 9,970 10,310 10,650 10,990 11,340 11,690 12,050 12,410 12,770 13, 140 13,510 13,890 14,270 14,650 15,040 15,430 15, 820 16,220 16,620 1023.5

1023.4 9, 600 9,940 10,270 10,610 10,950 11,300 11,650 12,010 12,370 12,730 13, 100 13, 470 13, 840 14, 220 14,600 14, 990 15,380 15,770 16, 170 16,570 16,970 1023.4
1023.3 9, 900 10,230 10, 570 10, 910 11,260 11,610 11,960 12, 320 12,680 13,050 13, 420 13, 790 14, 170 14,550 14,940 15, 330 15, 720 16,110 16, 510 16, 920 17, 320 1023.3
1023.2 10,190 10,530 10,870 11, 220 11,570 11,920 12,280 12, 640 13,000 13,370 13,750 14, 120 14,500 14,890 15,270 15,670 16, 060 16,460 16,860 17, 270 17, 680 1023.2
1023.1 10, 490 10, 830 11,180 11,520 11,880 12,230 12, 590 12, 960 13, 330 13,700 14,070 14,450 14, 840 15,220 15,610 16, 010 16, 410 16,810 17,210 17, 620 18,030 1023.1
1023.0 10, 790 11,130 11,480 1l, 830 12,190 12, 550 12,910 13, 280 13, 650 14, 030 14,400 14,790 15, 170 15,560 15,960 16, 350 16, 750 17,160 17,560 17, 970 18,390 1023.0

1022.9 11,110 11,460 11,810 12,170 12,530 12,890 13,260 13,630 14,000 14,380 14,760 15, 150 15,540 15,930 16,320 16,720 17,130 17,540 17,950 18,360 18,780 1022.9
1022.8 11,440 11,790 12, 140 12,500 12,860 13,230 13,600 13,980 14,350 14,730 15, 120 15,510 15,900 16,300 16,700 17, 100 17, 510 17,920 18, 330 18,750 19,170 1022.8
1022.7 11,770 12,120 12,480 12,840 13,210 13,580 13,950 14,330 14,710 15,090 15,480 15,870 16,270 16, 670 17,070 17,480 17,890 18,300 18,720 19,140 19,560 1022.7
1022.6 12,100 12,450 12, 820 13,180 13,550 13,930 14,300 14,680 15,070 15,460 15, 850 16,240 16,640 17, 040 17,450 17,860 18,270 18,690 19,110 19,530 19,960 1022.6
1022.5 12,430 12,790 13, 160 13, 530 13,900 14,280 14, 660 15,040 15,430 15, 820 16,210 16,610 17,020 17,420 17,830 18,240 18,660 19,080 19, 500 19,930 20,360 1022.5

1022.4 12,770 13,130 13,500 13,870 14,250 14,630 15,010 15,400 15, 790 16, 190 16,590 16,990 17, 390 17,800 18,210 18, 630 19, 050 19,470 19,900 20,330 20,760 1022.4
1022.3 13,110 13,480 13,850 14, 230 14,600 14,990 15,380 15,770 16,160 16, 560 16,960 17,360 17, 770 18,190 18,600 19, 020 19, 440 19,870 20,300 20,730 21,170 1022.3
1022.2 13,450 13,820 14,200 14,580 14,960 15,350 15,740 16,130 16,530 16,930 17,340 17,740 18,160 18,570 18,990 19, 410 19, 840 20,270 20, 700 21,140 21,580 1022.2
1022.1 13,800 14,170 14, 550 14, 940 15,320 15, 710 16,110 16, 500 16, 900 17, 310 17,720 18, 130 18, 540 18,960 19, 380 19, 810 20, 240 20,670 21,110 21,540 21,990 1022.1
1022.0 14,150 14,530 14, 910 15, 290 15,680 16, 080 16,470 16, 880 17, 280 17, 690 18, 100 18,510 18, 930 19,350 19, 780 20,210 20, 640 21,070 21,510 21,950 22,400 1022.0

1021.9 14,510 14,890 15,280 15,670 16,060 16,460 16,860 17,260 17,670 18,080 18,500 18,920 19,340 19,760 20,190 20,620 21,060 21,500 21,940 22,380 22,830 1021.9
1021.8 14,880 15,270 15,650 16,050 16,440 16,840 17,250 17,660 18,070 18,480 18,900 19,320 19,750 20, 180 20,610 21,040 21,480 21,920 22,370 22,820 23,270 1021.8
1021.7 15,250 15,640 16,030 16,430 16,830 17,230 17,640 18,050 18,470 18,880 19,310 19,730 20, 160 20,590 21,030 21,470 21,910 22, 350 22,800 23,250 23,710 1021.7
1021.6 15,630 16,020 16,410 16,810 17,220 17,630 18,040 18,450 18,870 19,290 19,720 20, 140 20,580 21,010 21,450 21,890 22,340 22, 790 23,240 23,690 24,150 1021.6
1021.5 16,000 16, 400 16,800 17, 200 17,610 18,020 18,440 18,850 19, 270 19, 700 20, 130 20,560 21,000 21,430 21,880 22,320 22, 770 23, 220 23,680 24,140 24,600 1021.5

1021.4 16, 380 16, 780 17,190 17,600 18, 010 18, 420 18,840 19,260 19,680 20,110 20, 540 20,980 21,420 21,860 22,310 22, 750 23,210 23,660 24,120 24,580 25,050 1021.4
1021.3 16, 770 17, 170 17, 580 17,990 18,400 18, 820 19,240 19,670 20,100 20, 530 20, 960 21,400 21, 840 22, 290 22, 740 23, 190 23, 650 24, 110 24, 570 25, 030 25, 500 1021.3
1021.2 17,160 17, 560 17, 980 18,390 18,810 19, 230 19,650 20, 080 20, 510 20,950 21, 390 21,830 22, 270 22, 720 23, 180 23, 630 24, 090 24, 550 25, 020 25, 490 25, 960 1021.2
1021.1 17, 550 17, 960 18,370 18,790 19,210 19, 640 20,070 20, 500 20,930 21, 370 21,810 22, 260 22, 710 23, 160 23, 610 24, 070 24, 540 25, 000 25, 470 25, 940 26, 420 1021.1
1021.0 17, 940 18,360 18,780 19,200 19,620 20,050 20,480 20,920 21,360 21,800 22,240 22, 690 23, 140 23,600 24,060 24, 520 24, 990 25,450 25,930 26,400 26,880 1021.0

1020.9 18,360 18, 770 19,200 19,620 20,050 20, 480 20,920 21,360 21,800 22,240 22,690 23, 140 23, 600 24, 060 24,520 24,990 25, 460 25, 930 26, 410 26, 880 27, 370 1020.9
1020.8 18,770 19, 190 19,620 20, 050 20,480 20, 920 21,360 21,800 22,240 22,690 23,150 23, 600 24, 060 24, 520 24,990 25,460 25, 930 26,410 26, 890 27, 370 27,860 1020.8
1020.7 19,190 19, 620 20,050 20,480 20, 920 21,360 21,800 22, 240 22, 690 23,150 23,600 24, 060 24, 530 24, 990 25, 460 25,940 26, 410 26, 890 27, 370 27, 860 28,350 1020.7
1020.6 19,620 20, 050 20,480 20, 920 21,360 21,800 22,240 22, 690 23,150 23,600 24,060 24, 530 24, 990 25, 460 25,940 26,410 26, 890 27, 380 27, 860 28, 350 28,850 1020.6
1020.5 20,050 20, 480 20,920 21,360 21,800 22, 250 22,700 23,150 23,610 24,070 24, 530 25,000 25, 470 25, 940 26,420 26,900 27, 380 27, 870 28, 360 28, 850 29,350 1020.5

1020.4 20,480 20,920 21,360 21,800 22,250 22, 700 23,150 23,610 24,070 24,530 25,000 25,470 25, 940 26,420 26, 900 27,390 27, 870 28, 360 28, 860 29, 350 29,850 1020.4
1020.3 20, 910 21,360 21,800 22, 250 22, 700 23, 150 23, 610 24,070 24,530 25,000 25,470 25, 950 26, 420 26, 910 27, 390 27, 880 28, 370 28, 860 29, 360 29, 860 30, 360 1020.3
1020.2 21, 360 21,800 22,250 22, 700 23, 150 23, 610 24, 070 24,540 25,000 25,470 25,950 26,430 26, 910 27, 390 27, 880 28, 370 28, 870 29, 370 29, 870 30, 370 30,880 1020.2
1020.1 21,800 22,250 22, 700 23, 150 23,610 24, 070 24, 540 25, 010 25,480 25,950 26,430 26, 910 27, 400 27, 890 28, 380 28, 870 29, 370 29, 870 30, 380 30, 880 31,400 1020.1
1020.0 22,250 22, 700 23, 150 23,610 24,070 24, 540 25, 010 25,480 25,960 26,430 26, 920 27, 400 27, 890 28, 380 28, 880 29, 380 29, 880 30, 380 30, 890 31,400 31,920 1020.0

MAY 2000 
HEADWATER 1028 to 1030

MAY 2000 HEADWATER 1028 to 1030



12 NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND
HEADWATER ELEVATION z

- 10 0 1030.1 1030.2 1030.3 1030.4 11030.5 11030.6 1030.7 1030.8 1030.9 1031.0 1031.1 1 1031.2 1031.3 1 1031.4 1 1031.5 1031.6 1031.7 1031.8 1031.9 1032.0

1031.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 1031.9
1031.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 1031.8
1031.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 1031.7
1031.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 300 1031.6
1031.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 300 420 1031.5

1031.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 190 300 420 550 1031.4
1031.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 190 300 420 550 690 1031.3
1031.2 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 190 300 420 550 690 840 1031.2
1031.1 0 0 0 0 0 0 0 0 0 0 0 0 35 110 190 300 420 550 690 840 1,000 1031.1
1031.0 0 0 0 0 0 0 0 0 0 0 0 35 110 190 300 420 550 690 840 1,000 1180 1031.0

1030.9 0 0 0 0 0 0 0 0 0 0 35 110 190 300 420 550 690 840 1,000 1,170 1,350 1030.9
1030.8 0 0 0 0 0 0 0 0 0 35 110 190 300 410 550 690 840 1,000 1,170 1,350 1,540 1030.8
1030.7 0 0 0 0 0 0 0 0 35 100 190 300 410 540 690 840 1,000 1,170 1,350 1,540 1,730 1030.7
1030.6 0 0 0 0 0 0 0 35 100 190 300 410 540 680 840 1,000 1,170 1,350 1,540 1,730 1,940 1030.6
1030.5 0 0 0 0 0 0 35 100 190 300 410 540 680 840 1,000 1,170 1,350 1,530 1,730 1,930 2, 140 1030.5

1030.4 0 0 0 0 0 35 100 190 290 410 540 680 830 1,000 1,170 1,350 1,530 1,730 1,930 2,140 2,360 1030.41030.3 0 0 0 0 35 100 190 290 410 540 680 830 990 1,160 1,340 1,530 1,730 1,930 2,140 2,360 2,580 1030.31030.2 0 0 0 35 100 190 290 410 540 680 830 990 1,160 1,340 1,530 1,720 1,930 2,140 2,350 2,580 2,810 1030.2
1030.1 0 0 35 100 190 290 410 540 680 830 990 1,160 1,340 1,530 1,720 1,920 2,130 2, 350 2,580 2,810 3,040 1030.1
1030.0 0 35 100 190 290 410 540 680 830 990 1,160 1,340 1,520 1,720 1,920 2, 130 2,350 2, 570 2,800 3,040 3,280 1030.0

1029.9 35 100 190 290 410 540 680 830 990 1,160 1,340 1,520 1,720 1,920 2, 130 2,350 2,570 2,800 3,040 3,280 3,530 1029.9

1029.8 100 190 290 410 540 680 830 990 1,160 1,330 1,520 1,710 1,920 2, 130 2,340 2,570 2,800 3,030 3,280 3,520 3,780 1029.8
1029.7 190 290 410 530 670 820 980 1,150 1,330 1,520 1,710 1,910 2, 120 2,340 2, 560 2,790 3,030 3, 270 3, 520 3,770 4,040 1029.7
1029.6 290 410 530 670 820 980 1,150 1,330 1,510 1,710 1,910 2, 120 2,330 2,560 2, 790 3,020 3,270 3, 510 3, 770 4,030 4,300 1029.6
1029.5 400 530 670 820 980 1,150 1,330 1,510 1,710 1,910 2, 120 2,330 2, 550 2,780 3,020 3,260 3,510 3,760 4,030 4,290 4,560 1029.5

1029.4 530 670 820 980 1,150 1,320 1,510 1,700 1,900 2, 110 2, 330 2,550 2, 780 3,010 3,260 3,510 3,760 4,020 4,290 4,560 4,830 1029.4
1029.3 670 820 980 1,150 1,320 1,510 1,700 1,900 2,110 2, 320 2,550 2,780 3,010 3, 250 3,500 3,750 4, 010 4, 280 4, 550 4,830 5,110 1029.3
1029.2 820 980 1,140 1,320 1,500 1,700 1,900 2,110 2, 320 2,540 2,770 3, 010 3, 250 3, 500 3,750 4,010 4, 270 4, 550 4, 2 0 5 5,390 1029.2

1029.1 970 1,140 1,320 1,500 1,690 1,890 2, 100 2,320 2,540 2,770 3, 000 3, 240 3,490 3,740 4, 000 4,270 4,540 4, 820 5,100 5,390 5, 680 1029.1
1029.0 1,140 1,310 1,500 1,690 1,890 2,100 2, 310 2,530 2,760 3,000 3,240 3,490 3,740 4,000 4,260 4,530 4,810 5,090 5,380 5,670 5,970 1029.0

1028.9 1,310 1,500 1,690 1,890 2, 090 2, 310 2,530 2,760 2,990 3, 230 3,480 3,730 3, 990 4, 260 4,530 4,800 5,080 5,370 5,660 5,960 6, 260 1028.9
1028.8 1,490 1,680 1,880 2, 090 2, 300 2, 520 2,750 2,990 3,230 3, 470 3,730 3,980 4, 250 4, 520 4,790 5,070 5,360 5,650 5,950 6,250 6, 560 1028.8
1028.7 1,680 1,880 2, 090 2, 300 2, 520 2,750 2,980 3, 220 3,470 3,720 3, 980 4,240 4,510 4, 790 5, 070 5,350 5,640 5,940 6,240 6, 550 6,860 1028.7
1028.6 1,870 2,080 2 290 2,510 2,740 2,970 3,210 3,460 3,710 3,970 4, 230 4,500 4,780 5, 060 5,340 5, 630 5, 930 6,230 6,540 6,850 7, 160 1028.6
1028.5 2,080 2,290 2,510 2,740 2,970 3,210 3,450 3,700 3,960 4,230 4, 490 4, 770 5,050 5,330 5,620 5, 920 6, 220 6,530 6,840 7,150 7, 470 1028.5

1028.4 2,280 2,500 2,730 2,960 3,200 3,450 3, 700 3,950 4,220 4,490 4,760 5,040 5,320 5,610 5,910 6,210 6,520 6,830 7, 140 7,460 7,790 1028.4
1028.3 2,500 2,720 2,960 3,190 3,440 3, 690 3, 950 4,210 4,480 4, 750 5, 030 5,320 5,600 5, 900 6,200 6,500 6,810 7,130 7,450 7,770 8, 100 1028.3
1028.2 2,720 2,950 3,190 3,430 3,680 3,940 4,200 4,470 4,740 5,020 5, 310 5,600 5,890 6, 190 6,490 6,800 7,120 7,440 7,760 8,090 8,420 1028.2
1028.1 2,940 3,180 3,430 3,680 3,930 4,190 4,460 4,730 5,010 5,300 5,590 5,880 6,180 6,480 6,790 7, 110 7, 430 7,750 8,080 8,410 8, 750 1028.1
1028.0 3,180 3,420 3,670 3,920 4,190 4,450 4,730 5,000 5,290 5, 580 5,870 6,170 6,470 6,780 7,100 7,410 7,740 8,070 8,400 8,730 9,080 1028.0

1027.9 3,410 3,660 3,910 4,170 4,440 4,710 4,990 5,270 5,560 5,850 6,150 6,460 6,770 7,080 7,400 7,720 8,050 8,380 8,710 9,060 9,400 1027.9
1027.8 3,650 3,900 4, 160 4,430 4, 700 4, 980 5, 260 5,550 5,840 6, 140 6,440 6, 750 7, 060 7, 380 7, 700 8,030 8,360 8, 690 9,030 9,380 9,730 1027.8
1027.7 3,890 4,150 4,420 4,690 4,960 5,250 5,530 5,820 6,120 6,420 6,730 7,040 7,360 7,680 8,010 8,340 8,670 9,010 9,360 9,710 10,060 1027.7
1027.6 4, 140 4, 400 4, 680 4,950 5,230 5, 520 5, 810 6,110 6,410 6, 710 7,030 7,340 7,660 7,990 8, 320 8,650 8,990 9, 340 9,680 10, 040 10, 390 1027.6
1027.5 4,390 4,660 4,940 5,220 5,500 5,800 6,090 6,390 6,700 7,010 7, 320 7,640 7,970 8, 300 8, 630 8,970 9,320 9,660 10,010 10,370 10,730 1027.5

1027.4 4,650 4,920 5,200 5, 490 5, 780 6,080 6,380 6,680 6,990 7, 310 7, 630 7,950 8,280 8, 610 8,950 9,290 9,640 9,990 10,350 10,710 11,070 1027.41027.3 4,910 5,190 5,480 5,770 6, 060 6,360 6,660 6,970 7,290 7, 610 7, 930 8,260 8, 590 8, 930 9,270 9, 620 9,970 10, 320 10, 680 11,050 11,410 1027.3
1027.2 5,180 5,460 5, 750 6,040 6,340 6,650 6,960 7,270 7,590 7,910 8,240 8,570 8, 910 9,250 9,600 9, 950 10, 300 10, 660 11,020 11,390 11,760 1027.2
1027.1 5,450 5,740 6,030 6, 330 6, 630 6,940 7,250 7, 570 7, 890 8, 220 8,550 8,890 9,230 9,570 9,920 10,280 10,840 11,000 11,360 11,730 12,110 1027.1
1027.0 5, 720 6,010 6,310 6, 610 6, 920 7,230 7,550 7, 870 8,200 8, 530 8,870 9,210 9,550 9,900 10,250 10,610 10,970 13 710 12 080 12,460 1027.0

1026.9 5,990 6,290 6,590 6,900 7,210 7,530 7,850 8,170 8,510 8,840 9,180 9,520 9,870 10,220 10,580 10,940 11,300 11,670 12,050 12,420 12,800 1026.9
026.8 6,270 6,570 6,880 7,190 7,500 7,820 8,150 8,480 8,810 9,150 9,490 9,840 10,190 10, 550 10, 910 . 11,270 11,640 12,010 12,390 12,770 13,150 1026.8

1026.7 6,550 6,850 7,160 7,480 7,800 8,120 8,450 8,780 9,120 9,460 9, 810 10,160 10,520 10,870 11,240 11,610 11,980 12,350 12,730 13,110 13,500 1026.7
1026.6 6,830 7,140 7,450 7,770 8,100 8,420 8,760 9,090 9,430 9,780 10,130 10,480 10,840 11,200 11,570 11,940 12,320 12,690 13,080 13,460 13,850 1026.6
1026.5 7,120 7,430 7,750 8,070 8,400 8,730 9,070 9,410 9,750 10,100 10,450 10,810 11,170 11,540 11,910 12,280 12,660 13,040 13,420 13,810 14,210 1026.5

1026.4 7,410 7,720 8,040 8,370 8,700 9, 040 9,380 9,720 10, 070 10,420 10,780 11,140 11,500 11,870 12, 240 12, 620 13,000 13, 390 13, 770 14,170 14, 560 1026.4
1026.3 7,700 8,020 8,340 8,670 9,010 9, 350 9,690 10,040 10, 390 10, 740 11,100 11,470 11,840 12, 210 12, 580 12, 960 13, 350 13, 740 14,130 14,520 14, 920 1026.3
1026.2 7,990 8,320 8,650 8, 980 9, 320 9,660 10,010 10, 360 10, 710 11,070 11,430 11,800 12,170 12,550 12,930 13,310 13, 700 14,090 14,480 14,880 15,280 1026.2
1026.1 8,290 8,620 8,950 9,290 9,630 9,980 10,330 10,680 11,040 11,400 11,770 12,:140 12, 510 12,890 13, 270 13, 660 14,050 14,440 14,840 15,240 15,640 1026.1
1026.0 8,590 8,920 9,260 9,600 9,940 10,290 10,650 11,000 11,370 11,730 12, 100 12,470 12, 850 13,230 13,620 14,010 14,400 14, 800 15,200 15,600 16, 010 1026.0

HEADWATER 1030 to 1032 MAY 2000



NORRIS DAM 13DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

0ýHEADWATER ELEVATION -1
S 1030.0 11030.1 1 030.2 11030.3 11030.4 11030.5 11030.6 11030.7 11030.8 1030.9 1031.0 11031.1 1031.2 1031.3 1031.4 1031.5 1031.6 1031.7 1031.8 1031.9 1032.0

1025.9 8,890 9, 220 9, 560 9, 910 10, 260 10, 610 10, 960 11,320 11,690 12, 060 12, 430 12, 810 13,190 13, 570 13, 960 14, 350 14, 750 15, 150 15, 550 15, 960 16, 370 1025.9
1025.8 9,190 9, 530 9, 870 10, 220 10, 570 10,930 11,280 11,650 12, 020 12, 390 12, 760 13, 140 13, 530 13, 910 4, 300 14, 700 15,100 15, 500 15, 900 16, 310 16, 730 1025.8
1025.7 9,490 9, 840 10, 180 10, 530 10, 890 11,240 11:,610 11,970 12,340 12, 720 13, 100 13, 480 13, 860 14, 250 14, 650 15, 050 15, 450 15, 850 16, 260 16, 670 17,090 1025.7
1025.6 9,800 10,140 10, 490 10, 850 11,200 11,570 11930 12, 300 12, 670 13, 050 13, 430 13, 820 14, 210 14, 600 15, 000 15, 400 15, 800 16, 210 16, 620 17, 030 17,450 1025.6
1025.5 10,110 10,450 10, 810 11, 160 11,520 11,890 12, 260 12, 630 13, 010 13 , 390 1 3, 770 14, 160 14, 550 14, 950 15,340 15, 750 16, 150 16, 560 16, 980 17, 390 17, 820 •1025.5

1025.4 10,420 10, 770 11,120 11,480 11,850 12,210 12, 590 12, 960 13, 340 13, 720 14, 110 14, 500 14, 900 15, 290 15, 690 16, 100 16, 510 16, 920 17,340 17, 760 18, 180 1025.4
1025.3 10, 730 11,080 11,440 11,800 12, 170 12, 540 12, 920 13, 290 13, 680 14,060 14, 450 14, 840 15, 240 15,640 16, 050 16, 460 16, 870 17, 280 17, 700 1 8,120 1,5012.
1025.2 11,040 1 1,400 11, 760 1 2, 130 12, 500 1 2, 870 13, 250 13, 630 14 , 010 1 4,400 1 4, 790 15, 190 15, 590 15, 990 16, 400 16, 810 17, 230 1 7, 640 18, 070 18,490 18, 920 1025.2

10 5. 1 36 11720 12 ,080 12 , 450 12: 820 13 ,200 13 , 580 13, 970 14, 350 14 ,740 15, 140 15, 540 15, 940 16, 350 16, 760 17, 170 17, 590 18 , 010 18 , 430 18 , 860 19 , 290 1025.1
12. 1180 2,00 2,40 1,80 1,10 1,530 13, 920 14, 300 14, 690 15, 090 15, 490 15, 890 16, 290 16, 700 17, 110 17, 530 17, 950 18, 370 18, 800 19, 230 19, 660 •1025.0

1024.9 11,990 12, 360 12,730 13, 100 13,480 13, 860 14, 250 14, 640 15, 030 15, 430 15, 830 16, 230 16, 640 17, 050 17, 470 17, 880 18, 310 18, 730 19, 160 19, 590 20, 030 i1024.9
1024.8 12,310 12, 680 13,050 13, 430 13, 810 14,190 14, 580 14, 970 15, 370 15, 770 16, 170 16, 580 16, 990 17, 400 17, 820 18, 240 18, 660 19, 090 19, 520 19, 960 20, 390 11024.8
1024.7 12,6830 1 3, 000 1 3, 370 13, 750 1 4,140 14, 520 14, 920 1 5, 310 1 5, 710 1 6, 110 16, 520 16, 920 17, 340 17, 750 18, 170 18, 600 19, 020 1 9, 450 1 9, 890 20, 320 20, 760 11024.7
1024.6 12,950 13, 320 13, 700 14, 080 14, 470 14,860 15, 250 15, 650 16, 050 16, 450 16,: 860 17, 270 17, 690 18, 110 18,.530 18, 950 19, 380 19, 820 20, 250 20, 690 21, 130 1024.6
1024.5 13,270 13,640 14,030 14,410 14,800 15,190 15,590 15,990 16,390 16, 800 1 7,210 17, 620 1 8,040 18,460 18,.890 1 9, 310 19, 740 20, 180 20, 620 21,060 21,500 1024.5

1 024.4 13, 590 13, 970 14, 350 14, 740 15, 130 15, 530 15, 930 16, 330 16, 730 17, 140 17, 560 17, 970 18, 390 18, 820 19, 240 19, 670 20, 110 20,540 20, 980 21,430 21,880 1024.4
1024.3 13,910 14,300 1 4,680 1 5,070 15,470 15,870 1 6,270 1 6,670 17,080 17,490 1 7,910 18, 330 18, 750 1 9,170 19, 600 20,040 20,470 20,910 21, 350 21,800 22,250 1024.3
1024.2 14, 240 14, 630 15,020 15,410 15, 800 16, 200 16, 610 17, 020 17,430 1 7,640 18, 260 18, 680 19, 100 19, 530 19, 960 20, 400 20, 840 21,280 21,720 22,170 22, 620 1024.2

12. 1450 14,6 15,350 1 5,740 16,140 16,550 1 6,950 17, 360 1 7,770 18,190 1 8,610 19, 030 19,460 19,890 20, 330 20,760 21,200 21,650 22, 090 22,550 23,000 1024.1
1024.1 14,5700 14: 960 15, 8 6 8 6 8 80 1,30 1,70 1,2 18,540 18, 970 19, 390 19, 820 20, 250 20, 690 21,130 21,570 22, 020 22, 470 22, 920 23, 380 1024.0

1023.9 15, 240 15, 630 16, 030 16,430 16, 830 17, 240 17, 650 18, 070 18,490 18, 910 19, 330 19, 760 20, 190 20, 630 21,070 21,510 21,950 22, 400 22, 860 23, 310 23, 770 1023.9
1023.8 15, 580 15, 980 16, 380 16,780 17, 190 17, 600 18, 010 18, 430 18, 850 19, 270 19, 700 20, 130 20, 570 21,010 21, 450 21,890 22, 340 22, 790 23, 250 23, 700 24, 160 1023.8
1023.7 15, 920 1 6,320 1 6,730 1 7,130 1 7,540 17, 960 18, 370 1 8,790 1 9,220 1 9,640 20, 070 20, 510 20, 940 21,380 21,830 22, 280 22, 730 23, 180 23,640 24, 100 24, 560 1023.7
1 023.6 16, 270 16, 670 17,080 17,490 17, 900 18, 320 1 8,730 19, 160 19, 580 20, 010 20, 450 20, 880 21,320 21,770 22, 210 22, 660 23, 110 23, 570 24, 030 24,490 24, 960 1023.6
1023.5 16, 620 17, 020 17, 430 17,840 18, 260 18, 680 19,100 19, 520 1, 9950 20, 390 20, 820 21,260 21,700 22, 150 22, 600 23, 050 23, 500 23, 960 24, 420 24, 890 25, 360 1023.5

1023.4 16,970 17,380 17,790 18,200 18,620 19,040 19,470 19,890 20,320 20, 760 21,200 21,640 22,080 22,530 22, 980 23,440 23, 900 24,360 24, 820 25,290 25,760 1023.4
1023.3 17, 320 17 7730 1 8,150 1 8,560 1 8,980 19,400 19, 830 20, 260 20, 700 21, 140 21,580 22, 020 22, 470 22, 920 23, 370 23, 830 24, 290 24, 750 25, 220 25, 690 26, 160 1023.3
1023.2 17, 680 18, 090 18, 500 18,920 19, 350 19, 770 20, 200 20, 640 21,070 21,510 21,960 22, 400 22, 850 23,310 23, 760 24,220 24,680 25, 150 25, 620 26, 090 26, 570 1023.2
1023.1 18,030 1 8,450 18 8870 1 9,290 1 9,710 20,140 20,570 21,010 2 1,450 21,890 22,340 22, 790 23,240 23,700 24,150 24, 620 25,080 25, 550 26,020 26,500 26,970 1 023.1
1023.0 18, 390 18, 810 19,230 19,650 20, 080 20, 510 20, 950 21,390 21,830 22 , 270 22 , 720 23, 170 23, 630 24, 090 24, 550 25, 010 25, 480 25, 950 26, 430 26, 900 27, 380 1023.0

1022.9 18,780 19,200 19, 620 20,050 20,480 20,920 21,360 21,800 22,240 22, 690 23,140 23, 600 24,050 24,510 24, 980 25,450 25, 920 26, 390 26, 870 27,350 27,830 1022.9
1022.8 19,170 1 9,590 20, 020 20, 450 20, 890 21,320 21,770 22,210 22, 660 23, 110 23, 560 24, 020 24, 480 24, 950 25, 410 25, 880 26, 360 26, 830 27, 310 27, 800 28, 280 1022.8
1 022.7 19, 560 19, 990 20, 420 20, 860 21,290 21,730 22,180 22, 630 23, 080 23, 530 23, 990 24, 450 24, 910 25, 380 25, 850 26, 320 26, 800 27, 280 27, 760 28, 250 28, 740 1022.7
1022.6 19, 960 20, 390 20, 820 21,260 21,700 22,150 22, 590 23, 040 23,500 23, 950 24, 410 24, 880 25, 350 25, 820 26, 290 26, 760 27, 240 27, 730 28, 210 28, 700 29, 190 1022.6
1022.5 20,360 20,790 21,230 21,670 22,110 22,560 23,010 23,460 23,920 24, 380 24,850 25, 310 25,780 26,250 26, 730 27,210 27, 690 28,180. 28,670 29 ,160 29,650 1022.5

1022.4 20, 760 21,200 21,640 22, 080 22, 530 22,980 23,430 23, 890 24, 350 24, 810 25, 280 25, 750 26, 220 26, 700 27, 180 27, 660 28, 140 28, 630 29, 120 29, 620 30, 120 1022.4

1022.3 21,170 21,610 22,050 22,500 22,950 23,400 23,860 24,320 24,780 25, 240 25,710 26,190 26,660 27,140 27,620 28,110 28,600 29,090 29,580 30,080 30,580 1022.3
1022.2 21,580 22,020 22,460 22,910 23,370 23,820 24,280 24,740 25,210 25, 680 26,150 26,630 27,110 27, 590 28,070 28,560 29,050 29, 550 30,00 3,4 10012.
1022.1 21,990 22,430 22, 880 23, 330 23, 790 24, 250 24,710 25, 180 25, 650 26, 120 26, 590 27, 070 27, 550 28,040 28, 530 29, 020 29, 510 30, 010 30, 510 31,010 311,520 1022.1
1022.0 22,400 22, 850 23, 300 23, 760 24,220 24,680 25,140 25, 610 26, 080 26, 560 27, 040 27, 520 28,000 28, 490 28, 8 9 8 9 7 0 7 3,90 3,8 19012.

1021.9 22,830 23,290 23,740 24,200 24,660 25,130 25,600 26,070 26, 540 27, 020 27,500 27,990 28,480 28, 970 29,460 29, 960 30,460 30,960 31,470 31,980 32,490 1021.9
1021.8 23,270 23,730 24,180 24,650 25,110 25,580 26,050 26,530 27,010 27, 490 27,970 28,460 28,950 29,440 29,940 30, 440 30,950 31,450 31,960 32,480 32,990 1021.8
1021.7 23,710 24,170 24,630 25,100 25,560 26,040 26,510 26,990 27,470 27, 960 28,440 28,940 29,430 29, 930 30,430 30,930 31,440 31,950 32,460 32,980 33,500 1021.7
1021.6 24,150 24,610 25,080 25,550 26,020 26,500 26,970 27,460 27,940 28, 430 28,920 29,410 29,910 30,410 30,920 31,420 31,930 32,450 32,960 33,480 34,000 1021.6
1021.5 24,600 25,060 25,530 26,010 26,480 26,960 27,440 27,930 28,410 28, 900 29,400 29, 900 30,400 30, 900 31,410 31,920 32,430 32,950 33,470 33,990 34,510 1021.5

1021.4 25, 050 25,520 25, 990 26,460 26, 940 27,420 27, 910 28, 400 28, 890 29, 380 29, 880 30, 380 30, 890 31,390 31,900 32, 420 32, 930 33, 450 33, 970 34, 500 35, 030 1021.4
1021.3 25, 500 25,970 26, 450 26,930 27, 410 27, 890 28, 380 28, 870 29, 370 29, 870 30, 370 30, 870 31,380 31,890 32, 400 32, 920 33, 440 33, 960 34, 490 35, 010 35, 550 1021.3
1021.2 25, 960 26, 430 26, 910 27, 390 27, 880 28, 370 28, 860 29, 350 29, 850 30, 350 30, 860 31,360 31,870 32, 390 32, 900 33, 420 33, 950 34, 470 35,000 35, 530 36, 070 1021.2

1 021.1 26, 420 26,900 27, 380 27, 860 28, 350 28, 840 29, 340 29,840 30, 340 30, 840 31,350 31,860 32, 370 32, 890 33, 410 33, 930 34, 460 34, 990 35, 520 36, 050 36, 590 1021.1
102 1.0 26,880 27,360 27, 850 28,340 28,830 29,320 29,820 30,320 30,830 31,330 31,840 32, 360 32,870 33,390 33, 920 34,440 34, 970 35,500 36, 040 36,580 37,120 11021.0

1020.9 27, 370 27, 850 28, 340 28, 830 29, 330 29, 830 30, 330 30, 830 31,340 31,850 32, 370 32, 880 33, 400 33, 930 34, 450 34, 980 35, 510 36, 050 36, 590 37,130 37, 670 J1020.9
1 020.8 27,860 28,350 28,840 29, 330 29,830 30,330 30,840 31,350 31,860 32, 370 32,890 33,410 33,930 34,460 34, 990 35, 520 36, 060 36,600 37, 140 37,690 38,240 11020.8
1020.7 28,350 28,840 29,340 29,840 30,340 30,850 31,350 31,870 32,380 32,900 33,420 33,940 34,470 35,000 35, 530 36, 070 36, 610 37,150 37, 700 38,250 38,800 1020.7
1020.6 28, 850 29, 340 29, 840 30, 350 30, 850 31,360 31,870 32, 390 32, 910 33, 430 33, 950 34, 480 35, 010 35, 550 36, 080 36, 620 37, 170 37, 710 38, 260 38, 810 39, 370 1020.6
1020.5 29, 350 29, 850 30, 350 30, 860 31,370 31,880 32,400 32: 910,- 33,440 33, 960 34, 490 35, 020 35, 560 36, 090 36, 630 37, 180 37, 720 38, 270 38, 830 39, 380 39, 940 ;1020.5

1 020.4 29,850 30,360 30, 860 31,370 31,890 32,400 32,920 33,450 33,970 34,500 35,030 35, 570 36,100 36, 640 37,190 37, 740 38, 290 38,840 39,400 39,950 40,520 1020.4
1020.3 30,360 30,870 31,380 31,890 32,410 322:930 33,450 33,980 34,510 35,040 35,580 36,110 36,660 37,200 37,750 38,300 38,850 39,410 39,970 40,530 41,100 1020.3
1 020.2 30, 880 31,390 31,900 32, 420 32,940 33460 33, 990 34, 520 35,050 35, 590 36, 130 36, 670 37, 210 37, 760 38, 310 38, 870 39, 420 39, 980 40, 550 41, 110 41,680 1020.2
1 020.1 31,400 31,910 32, 430 32, 950 33,470 34000 34,530 35, 060 35, 600 36, 140 36, 680 37, 220 37, 770 38, 320 38, 880 39,440 40,000 40, 560 41, 130 41,700 42,270 1020.1
1020.0 3 1,920 32, 430 32, 960 33, 480 34, 010 34 , 540 35, 070 35,610 136, 150 36, 690 37, 240 37, 780 38,340 38, 890 39, 450 40 , 010 140, 580 41,140 41,710 42, 290 42, 860 1020.0

MAY 2000 HEADWATER 1030 to 1032



14 NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
S 1032.0 11032.1 11032.2 11032.3 1032.4 1032. 1032.6 1032.7 1032.8 1032.9 1033.0 1033.1 1033.2 1033.3 1033.4 1033.5 1033.6 1033.7 1033.8 1033.9 10340 1034.

1033.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 1033.9
1033.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 1033.8
1033.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 1033.7
1033.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 310 1033.6
1033.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 310 430 1033.5

1033.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 310 430 560 1033.4
1033.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 310 430 560 700 1033.3
1033.2 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 300 420 560 700 860 1033.2
1033.1 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 300 420 560 700 860 1,020 1033.1
1033.0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 300 420 560 700 850 1,020 1,190 1033.0

1032.9 0 0 0 0 0 0 0 0 0 0 40 110 200 300 420 560 700 850 1,020 1,190 1,370 1032.9
1032.8 0 0 0 0 0 0 0 0 0 40 110 200 300 420 560 700 850 1,020 1,190 1,370 1,560 1032.8
1032.7 0 0 0 0 0 0 0 0 40 110 200 300 420 560 700 850 1,020 1,190 1,370 1,560 1,760 1032.71032.6 0 0 0 0 0 0 0 40 110 200 300 420 560 700 850 1,020 1,190 1,370 1,560 1,760 1,960 1032.61032.5 0 0 0 0 0 0 40 110 200 300 420 550 700 850 1,020 1,190 1,370 1,560 1,760 1,960 2,180 1032.5

1032.4 0 0 0 0 0 40 110 200 300 420 550 700 850 1,020 1,190 1,370 1,560 1,760 1,960 2,170 2,390 1032.4

1032.3 0 0 0 0 40 110 200 300 420 550 700 850 1,010 1,190 1,370 1,560 1,760 1,960 2, 170 2,390 2,620 1032.3
1032.2 0 0 0 40 110 200 300 420 550 700 850 1,010 1,190 1,370 1, 560 1,760 1,960 2,170 2, 390 2,620 2,850 1032.2
1032.1 0 0 40 110 200 300 420 550 700 850 1,010 1,190 1,370 1,560 1,750 1,960 2, 170 2,390 2, 620 2,850 3,090 1032.1
1032.0 0 40 110 200 300 420 550 700 850 1,010 1,190 1,370 1,560 1,750 1,960 2,170 2,390 2,620 2,850 3,090 3,340 1032.0

1031.9 40 110 200 300 420 550 700 850 1,010 1,180 1,370 1,550 1,750 1,960 2, 170 2, 390 2,620 2,850 3,090 3, 330 3,590 1031.9

1031.8 110 200 300 420 550 690 850 1,010 1,180 1,360 1,550 1,750 1,960 2, 170 2,390 2,610 2,850 3,090 3,330 3,580 3,840 1031.8
1031.7 200 300 420 550 690 850 1,010 1,180 1,360 1,550 1,750 1,950 2,170 2,390 2, 610 2, 850 3, 090 3,330 3,580 3, 840 4,100 1031.7
1031.6 300 420 550 690 850 1,010 1,180 1,360 1,550 1,750 1,950 2,170 2,380 2,610 2,840 3, 080 3, 330 3,580 3, 840 4,100 4,370 1031.6
1031.5 420 550 690 850 1,010 1,180 1,360 1,550 1,750 1,950 2,160 2, 380 2, 610 2,840 3, 080 3, 330 3, 580 3,840 4,100 4,370 4,640 1031.5

1031.4 550 690 840 1,010 1,180 1,360 1,550 1,750 1,950 2, 160 2,380 2, 610 2,840 3, 080 3, 330 3 580 3, 830 4,100 4,370 4,640 4,920 1031.4
1031.3 690 840 1,010 1,180 1,360 1,550 1,740 1,950 2,160 2,380 2,610 2,840 3,080 3,320 3,580 3,830 4,100 4,370 4,640 4,920 5,210 1031.3
1031.2 840 1,010 1,180 1,360 1,550 1,740 1,950 2,160 2, 380 2,600 2,840 3, 080 3 320 3,570 3, 830 4, 090 4,360 4, 640 4,920 5,200 5,500 1031.2
1031.1 1,000 1,180 1,360 1,550 1,740 1,950 2,160 2, 380 2, 600 2,840 3,070 3, 320 3,570 3,830 4,090 4,360 4, 640 4, 920 5,200 5,490 5,790 1031.1
1031.0 1,180 1,360 1,540 1,740 1,950 2,160 2,380 2, 600 2, 830 3,070 3,320 3, 570 3, 830 4, 090 4,360 4,630 4, 910 5,200 5, 490 5,790 6,090 1031.0

1030.9 1,350 1,540 1,740 1,940 2,150 2,370 2,600 2,830 3,070 3,310 3,570 3,820 4, 090 4, 360 4,630 4,910 5,200 5,490 5, 780 6,080 6,390 1030.9

1030.8 1,540 1,740 1,940 2,150 2,370 2,600 2,830 3,070 3,310 3,560 3,820 4,080 4,350 4,630 4,910 5,190 5,480 90 780 6,080 6,380 6,700 1030.8

1030.7 1,730 1,940 2,150 2, 370 2,590 2, 820 3,060 3,310 3,560 3,820 4,080 4,350 4, 620 4,900 5, 190 5,480 5,770 6, 070 6, 380 6, 690 7, 010 1030.7
1030.6 1,940 2,150 2,360 2,590 2,820 3,060 3, 300 3, 560 3, 810 4, 070 4, 340 4,620 4,900 5, 180 5,470 5,770 6,070 6,370 6,690 7,000 7,320 1030.6
1030.5 2,140 2,360 2,590 2,820 3,060 3,300 3,550 3,810 4,070 4,340 4, 610 4,890 5,180 5,470 5,760 6,060 6,370 6,680 7,000 7,320 7,640 1030.5

1030.4 2,360 2,580 2,820 3,050 3,300 3, 550 3,800 4,070 4,330 4,610 4,890 5,170 5,460 5, 760 6, 060 6,360 6,670 6,990 7,310 7,630 7,960 1030.4
1030.3 2, 580 2,810 3,050 3, 290 3,540 3,800 4, 060 4,330 4,600 4,880 5,170 5,460 5,750 6,050 6,360 6,670 6, 980 7, 300 7,630 7,960 8,290 1030.3
1030.2 2,810 3,050 3,290 3,540 3,800 4,060 4,330 4,600 4,880 5,160 5,450 5, 750 6,050 6,350 6,660 6,980 7,300 7,620 7,950 8,290 8,620 1030.2
1030.1 3,040 3,290 3,540 3, 790 4,060 4,320 4, 600 4,870 5,160 5,450 5, 740 6,040 6,350 6, 660 6, 970 7,290 7,620 7, 950 8, 280 8, 620 8,960 1030.1
1030.0 3,280 3,530 3,790 4,050 4,320 4,590 4,870 5,150 5,440 5,740 6,040 6,340 6,650 6, 970 7,290 7,610 7,940 8,270 8, 610 8,950 9,300 1030.0

1029.9 3,530 3,780 4,050 4, 310 4, 590 4, 860 5,150 5,440 5, 730 6, 030 6,340 6,650 6, 960 7,280 7, 600 7, 930 8,270 8, 600 8,950 9,290 9,640 1029.9
1029.8 3,780 4,040 4,310 4,580 4,860 5,140 5,430 5,730 6,020 6,330 6,640 6,950 7,270 7, 600 7, 920 8,260 8,590 8,940 9,280 9,630 9,990 1029.8
1029.7 4,040 4, 300 4, 570 4,850 5,140 5,420 5, 720 6, 020 6,320 6, 630 6,940 7,260 7, 590 7, 920 8, 250 8, 590 8,930 9, 270 9, 630 9,980 10, 340 1029.7
1029.6 4,300 4,570 4,850 5,130 5,420 5,710 6,010 6,310 6,620 6,940 7,260 7,580 7,910 8,240 8,580 8,920 9,270 9,620 9,970 10,330 10,690 1029.6
1029.5 4,560 4,840 5,120 5,410 5,710 6,000 6,310 6,620 6,930 7,250 7,570 7,900 8,230 8,570 8,910 9,260 9,610 9,960 10,320 10,680 11,050 1029.5

1029.4 4,830 5,120 5,410 5700 6,000 6,300 6610 6,920 7,240 7560 7,890 8,220 8,560 8,900 9,250 9,600 9, 950 10, 310 10, 670 11,040 11,410 1029.4
1029.3 5,110 5,400 5,690 5,990 6,290 6,600 6,910 7,230 7,560 7,880 8,220 8,550 8,890 9,240 9,590 9,940 10,300 10,:670 11,030 11,400 11,780 1029.3
1029.2 5,390 5,690 5,980 6, 290 6,590 6,910 7, 230 7, 550 7 880 8, 210 8,540 8,880 9,230 9,580 9, 930 10, 290 10, 660 11,020 11,390 11,770 12,150 1029.2
1029.1 5,680 5,980 6, 280 6, 590 6, 900 7,220 7,540 7,870 8,200 8,530 8,880 9,220 9, 570 9,920 10,280 10,650 11,010 11,380 11,760 12,140 12, 520 1029.1
1029.0 5,970 6,270 6,580 6,890 7,210 7,530 7,860 8,190 8,530 8, 870 9,210 9,560 9,920 10,270 10,640 11,000 11,370 11,750 12,130 12,510 12,900 1029.0

1028.9 6,260 6,570 6,880 7,200 7,520 7,850 8,180 8,510 8,850 9,200 9,550 9,900 10,260 10, 620 10,990 11,360 11,730 12,110 12,490 12,880 13,270 1028.9
1028.8 6,560 6,870 7,190 7,510 7, 830 8,170 8, 500 8, 840 9,180 9, 530 9,890 10,240 10, 610 10, 970 11,340 11,720 12, 090 12,480 12, 860 13,250 13,650 1028.8
1028.7 6,860 7,180 7, 500 7,820 8,150 8,490 8,830 9,170 9,520 9,870 10,230 10,590 10, 960 11,330 11,700 12, 080 12, 460 12,:850 13, 240 13,630 14,030 1028.7
1028.6 7,160 7,480 7,810 8,140 8,470 8,810 9,160 9,510 9,860 10,220 10,580 10,940 11,310 11,680 12,060 12,440 12, 830 13,220 13,610 14,010 14,410 1028.6
1028.5 7,470 7,800 8,130 8,460 8,800 9,140 9,490 9,840 10,200 10, 560 10,:930 11,300 11,670 12,050 12,430 12, 810 13, 200 13,590 13,9910 14,0 14,800 1028.5

1028.4 7,790 8,120 8,450 8,790 9,130 9,480 9,830 10,190 10,550 10,910 11,280 11,650 12,030 12,410 12,800 13, 180 13, 580 13,970 14,370 14,780 15,190 1028.4
1028.3 8,100 8,440 8,770 9,120 9,460 9,820 10,170 10,530 10,900 11,260 11,640 12,010 12,390 12,780 13, 170 13,:560 13,:960 14, 360 14,760 15,170 15,580 1028.3
1028.2 8, 420 8,760 9,100 9,450 9,800 10,160 10,520 10,880 11,250 11,620 12,000 12,380 12, 760 13,150 13,540 13,940 14,340 14,:740 15, 150 15,560 15,980 1028.2
1028.1 8,750 9,090 9,440 9,790 10,140 10,500 10,860 11,230 11,600 11,980 12,360 12,740 13,130 13,520 13, 920 14,320 14,:720 15,130 15,540 15,960 16,370 1028.1
1028.0 9,080 9,420 9,770 10,130 10,490 10,850 11,220 11,590 11,960 12,340 12,730 13,110 13,510 13,900 14,:300 14,700 15,110 15,520 15,940 16,350 16,780 1028.0

HEADWATER 1032 to 1034 MAY 2000



NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

15

ELEVATIONS

1 12HEADWATER ELEVATION go

__1032.0 1032.1 1032.2 1032.3 1032.4 1032.5 1032.6 1032.7 1032.8 1032.9 103 1033.1 1033.2 1033.3 1033.4 1033.5 1033.6 1033.7 1033.8 1033.9 1034.0

1027.9
1027.8
1027.7
1027.6
1027.5

1027.4
1027.3
1027.2
1027.1
1027.0

1026.9
1026.8
1026.7
1026.6
1026.5

1026.4
1026.3
1026.2
1026.1
1026.0

1025.9
1025.8
1025.7
1025.6
1025.5

1025.4
1025.3
1025.2
1025.1
1025.0

1024.9
1024.8
1024.7
1024.6
1024.5

1024.4
1024.3
1024.2
1024.1
1024.0

1023.9
1023.8
1023.7
1023.6
1023.5

1023.4
1023.3
1023.2
1023.1
1023.0

1022.9
1022.8
1022.7
1022.6
1022.5

1022.4
1022.3
1022.2
1022.1
1022.0

9,400
9,730

10,060
10,390
10,730

11,070
11,410
11,760
12,110
12,460

12,800
13,150
13,500
13,850
14, 210

14,560
14,920
15,280
15,640
16,010

16,370
16,730
17,090
17,450
17,820

18,180
18,550
18,920
19,290
19,660

20,030
20,390
20,760
21,130
21,500

21,880
22,250
22,620
23,000
23,380

23,770
24,160
24,560
24, 960
25, 360

25, 760
26, 160
26, 570
26,970
27,380

27,830
28,280
28,740
29, 190
29,650

30,120
30,580
31,050
31,520
31,990

9,750
10,080
10,420
10,750
11,090

11,440
11,780
12,130
12,490
12, 840

13, 190
13,540
13, 890
14, 250
14, 600

14,960
15,320
15,690
16,050
16,420

16,780
17,140
17,510
17,870
18,240

18,610
18,980
19,350
19,720
20,100

20,470
20,840
21,210
21,580
21,950

22,330
22,700
23,080
23,460
23,840

24,230
24,630
25,030
25,430
25,830

26,230
26,640
27,050
27,460
27, 870

28,320
28,770
29,230
29,690
30,150

30,620
31,080
31,560
32,030
32,500

10, 100
10,440
10, 780
11, 120
11,460

11,810
12,160
12,510
12,870
13,230

13,580
13,930
14,290
14,640
15, 000

15, 370
15,730
16,100
16,460
16,830

17,200
17,560
17,930
18, 300
18,670

19,040
19,410
19,790
20,160
20,540

20,910
21,280
21,650
22,030
22,400

22,780
23, 160
23,540
23,920
24,300

24,700
25, 100
25, 500
25, 900
26,300

26,710
27,120
27,530
27,940
28,350

28,810
29, 270
29,720
30,190
30,650

31,120
31,590
32,070
32,540
33,020

10,460
10,800
11, 140
11,490
11, 840

12,190
12,540
12,900
13,260
13,620

13,970
14,330
14,690
15,050
15,410

15, 770
16,140
16,510
16,880
17,250

17,620
17,990
18,360
18 730
19,100

19,470
19,850
20, 220
20,600
20,980

21,350
21,730
22, 100
22,480
22,860

23,240
23,620
24,000
24,380
24, 760

25, 160
25,570
25,970
26,370
26,780

27,190
27, 600
28,010
28,430
28,840

29, 300
29, 760
30,220
30,690
31,160

31,630
32,100
32,580
33,060
33, 540

10,830
11,170
11,510
11,860
12,210

12,570
12,920
13,280
13,650
14, 010

14,370
14,730
15,090
15,450
15,820

16,190
16, 550
16,930
17,300
17,680.

18,040
18,410
18,790
19,160
19,530

19,910
20,290
20,670
21,050
21,430

21,800
22,180
22,560
22,940
23, 320

23,700
24,080
24,460
24,850
25,230

25, 630
26, 040
26,450
26,850
27,260

27,670
28,090
28,500
28,920
29,340

29,800
30,260
30,720
31,190
31,660

32,140
32,610
33, 090
33, 580
34,060

11, 190
11,540
11,890
12,240
12,590

12,950
13, 310
13,670
14,040
14, 410

14,770
15,130
15,490
15, 860
16,230

16,600
16,970
17,350
17,720
18,100

18,470
18,840
19,220
19,590
19, 970

20,350
20,730
21,110
21,490
21,880

22,260
22,630
23,010
23,390
23,780

24,160
24,540
24,930
25,320
25,700

26,110
26,520
26,920
27,330
27,750

28,160
28, 580
28, 990
29,410
29,830

30,300
30, 760
31,230
31,700
32, 170

32,650
33,130
33,610
34,100
34, 580

11,560
11,910
12,270
12,620
12,980

13,340
13,700
14,070
14,440
14,810

15,170
15,540
15,900
16,270
16,640

17,020
17,390
17,770
18,150
18, 530

18,900
19,280
19,660
20,030
20,410

20,790
21,180
21,560
21,950
22,330

22,710
23,090
23,470
23,860
24,240

24,630
25,010
25,400
25, 790
26,180

26,590
27,000
27,410
27,820
28,230

28,650
29,070
29,490
29,910
30,330

30,800
31,270
31,740
32,210
32,690

33,170
33,650
34,130
34,620
35,110

11,940
12,290
12,650
13, 010
13,370

13,730
14,100
14, 470
14,840
15,210

15,580
15,950
16, 320
16, 690
17,060

17,440
17,820
18, 200
18, 580
18, 960

19,340
19, 720
20, 100
20,480
20,860

21,240
21,630
22, 010
22, 400
22, 790

23, 170
23,550
23,940
24,320
24,710

25, 100
25,480
25,870
26,270
26,660

27,070
27,480
27,890
28, 310
28,720

29,140
29,560
29,980
30,410
30,830

31,300
31,770
32, 250
32, 720
33,200

33,690
34,170
34,660
35,150
35, 640

12,320
12,670
13,030
13,390
13,760

14,130
14, 500
14, 870
15, 240
15,620

15,990
16,360
16,730
17,110
17, 490

17,870
18,250
18,630
19,010
19,400

19,780
20,160
20,540
20, 920
21,310

21,690
22,080
22,470
22,860
23,250

23,630
24,020
24,400
24,790
25,180

25,570
25,960
26,350
26,740
27,140

27,550
27,970
28, 380
28, 800
29,220

29, 640
30, 060
30, 480
30,910
31,340

31,810
32,280
32,760
33,240
33, 720

34 210
34, 700
35, 190
35, 680
36, 180

12,700
13,060
13,420
13,790
14,160

14,530
14, 900
15, 280
15, 650
16,030

16,410
16,780
17,160
17, 530
17, 910

18, 290
18,680
19, 060
19, 450
19, 840

20, 220
20, 600
20, 990
21, 370
21, 760

22,150
22,540
22, 930
23, 320
23, 710

24,100
24, 480
24, 870
25, 260
25, 650

26, 050
26,440
26, 830
27, 230
27, 620

28, 040
28, 450
28, 870
29, 290
29, 710

30, 140
30, 560
30,990
31,420
31,850

32,320
32, 800
33, 280
33, 760
34, 250

34,730
35, 220
35, 720
36, 210
36, 710

13,090
13,450
13, 820
14,180
14,560

14,930
15, 310
15, 680
16,070
16,450

16,830
17,200
17,580
17, 960
18,340

18,730
19,110
19,500
19, 890
20,280

20,660
21, 050
21, 440
21,820
22,210

22, 600
22, 990
23, 390
23,780
24,180

24,570
24, 960
25,350
25, 740
26,130

26,520
26,920
27, 320
27, 710
28,110

28,530
28,950
29, 370
29, 790
30,210

30,640
31,070
31,490
31,930
32, 360

32,830
33,310
33,800
34,280
34,770

35,260
35,760
36,250
36,750
37,250

13,480
13,840
14,210
14, 590
14,960

15,340
15,720
16,100
16,480
16,870

17,250
17,630
18,010
18,390
18,780

19,160
19,550
19,940
20,330
20,730

21,110
21,500
21,890
22,280
22,670

23, 060
23, 460
23,850
24,250
24,650

25,040
25,430
25, 820
26, 220
26,610

27,010
27, 400
27, 800
28,200
28,600

29,020
29,440
29,870
30,290
30,720

31,140
31, 570
32, 000
32,440
32,870

33, 350
33,830
34, 320
34,810
35,300

35,790
36,290
36,790
37,290
37,790

13,870
14,240
14, 620
14, 990
15,370

15,750
16,130
16,520
16,900
17,290

17,670
18, 060
18,440
18, 830
19,210

19,600
19,990
20,390
20,780
21,180

21,570
21,960
22,350
22,740
23, 130

23, 530
23, 920
24, 320
24,720
25,120

25, 510
25,910
26, 300
26, 700
27,090

27,490
27,890
28, 290
28, 690
29,100

29,520
29,940
30,370
30,790
31,220

31,650
32,080
32,520
32,950
33,390

33,870
34,360
34,850
35,340
35,830

36, 330
36, 830
37, 330
37, 830
38, 340

14,270
14,640
15, 020
15,400
15,780

16,160
16, 550
16,940
17, 330
17, 720

18,100
18,490
18,870
19,260
19,650

20, 050
20,440
20, 830
21, 230
21,630

22,020
22, 410
22, 810
23,200
23,600

23,990
24,390
24,790
25,190
25,600

25,990
26, 390
26, 780
27,180
27,580

27,980
28, 380
28,780
29,190
29, 590

30,020
30,440
30,870
31,300
31,730

32, 160
32,600
33,030
33,470
33,910

34, 390
34, 880
35, 370
35, 870
36, 360

36, 860
37,370
37, 870
38,380
38,890

14,670
15,050
15,430
15,810
16,190

16,580
16, 970
17, 360
17, 750
18,150

18, 540
18, 920
19,310
19,700
20, 100

20,490
20,890
21,290
21,690
22,090

22,480
22, 870
23, 270
23,670
24,070

24,460
24,870
25,270
25,670
26,070

26,470
26, 870
27, 270
27, 670
28,070

28,470
28,880
29,280
29,690
30,090

30, 520
30,950
31,380
31,810
32,240

32, 680
33, 110
33, 550
33,990
34,430

34,920
35,410
35, 910
36, 400
36, 900

37,400
37, 910
38, 420
38, 930
39,440

15, 080
15,460
15,840
16, 230
16,610

17,000
17,390
17, 790
18, 190
18, 580

18,970
19, 360
19, 760
20,150
20, 540

20, 940
21,340
21,740
22,140
22, 550

22, 940
23,340
23,740
24,140
24, 540

24,940
25,340
25,750
26,150
26,560

26,960
27,360
27,760
28, 160
28, 560

28, 970
29, 370
29, 780
30,190
30,590

31, 020
31,450
31,890
32, 320
32, 760

33, 190
33, 630
34, 070
34,510
34, 960

35, 450
35, 940
36,440
36, 940
37, 440

37, 950
38,450
38, 960
39,480
39,990

15,490
15,870
16,260
16,650
17,040

17,430
17,820
18,220
18,620
19,020

19,410
19,810
20,200
20,600
20,990

21,390
21,800
22, 200
22, 600
23, 010

23,410
23,810
24,210
24,610
25,010

25,410
25,820
26, 230
26,630
27,040

27,440
27,850
28,250
28,650
29,060

29,460
29,870
30,280
30,690
31,100

31,530
31,960
32, 400
32,840
33,270

33,710
34,150
34,600
35,040
35,490

35, 980
36,480
36,980
37,480
37,980

38,490
39,000
39,520
40,030
40,550

15, 900
16,290
16,680
17,070
17,460

17, 860
18, 260
18, 660
19, 060
19,460

19,860
20,250
20, 650
21, 050
21,450

21,850
22,250
22,660
23,070
23,480

23,880
24,280
24,680
25,080
25,490

25, 890
26, 300
26,710
27, 120
27, 530

27,930
28, 340
28,740
29,150
29,560

29,970
30,380
30,790
31, 200
31, 610

32, 040
32, 480
32,910
33,350
33,790

34,230
34, 680
35,120
35,570
36,020

36,520
37,020
37,520
38,020
38,530

39,040
39,550
40, 070
40, 590
41,110

16, 320
16, 710
17,100
17,500
17,890

18,290
18, 690
19, 090
19, 500
19, 910

20, 300
20, 700
21, 100
21, 500
21, 910

22, 310
22,720
23, 130
23, 540
23,950

24, 350
24, 750
25, 160
25, 560
25, 970

26, 380
26, 790
27, 200
27, 610
28,020

28, 430
28, 830
29, 240
29, 650
30, 060

30, 470
30, 880
31,290
31,710
32,120

32, 560
32, 990
33,430
33,870
34, 320

34,760
35,210
35,650
36, 100
36,550

37,050
37, 560
38, 060
38, 570
39, 080

39, 590
40,110
40, 630
41, 150
41,670

16,740
17,140
17, 530
17, 930
18,330

18,730
19,130
19, 540
19,940
20,360

20,750
21,150
21,560
21,960
22,370

22,770
23,180
23,590
24,010
24,420

24, 820
25, 230
25,640
26,040
26,450

26,860
27,280
27, 690
28,100
28,520

28,920
29,330
29, 740
30,150
30,560

30,980
31,390
31,800
32,220
32,640

33,070
33,510
33,960
34,400
34,840

35, 290
35, 740
36,190
36,640
37,090

37,590
38, 100
38 610
39, 120
39,630

40,150
40,670
41,190
41,710
42,240

17,170
17,560
17,960
18, 360
18,760

19,170
19,570
19,980
20,390
20,810

21,210
21,610
22,020
22,420
22,830

23,240
23,650
24,060
24,480
24,900

25,300
25,710
26,120
26,530
26, 940

27,350
27,770
28,180
28,600
29,010

29,420
29,830
30,250
30,660
31,070

31,490
31,900
32,320
32, 740
33,150

33,590
34,040
34,480
34, 920
35, 370

35,820
36,270
36,720
37, 180
37,630

38,140
38,640
39,160
39,670
40,190

40,700
41,230
41,750
42,280
42,810

1027.9
1027.8
1027.7
1027.6
1027.5

1027.4
1027.3
1027.2
1027.1
1027.0

1026.9
1026.8
1026.7
1026.6
1026.5

1026.4
1026.3
1026.2
1026.1
1026.0

1025.9
1025.8
1025.7
1025.6
1025.5

1025.4
1025.3
1025.2
1025.1
1025.0

1024.9
1024.8
1024.7
1024.6
1024.5

1024.4
1024.3
1024.2
1024.1
1024.0

1023.9
1023.8
1023.7
1023.6
1023.5

1023.4
1023.3
1023.2
1023.1
1023.0

1022.9
1022.8
1022.7
1022.6
1022.5

1022.4
1022.3
1022.2
1022.1
1022.0

MAY 2000 
HEADWATER 1032 to 1034

MAY 2000 HEADWATER 1032 to 1034



16 NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

-• • ~HEADWATER ELEVATION
1032. 10 1032.2 1032.3 1032.4 1032.5 1032.6 1032.7 1032.8 1032.9 1033.0 1033.1 1 1033.2 1 1033.3 1033.4 1033.5 1033.6 1033.7 1033.6 1033.9 1034.0 1

1021.9 32, 490 33, 010 33, 520 34, 050 34, 570 35, 100 35,630 36,160 36, 700 37,240 37, 780 38, 330 38, 880 39, 430 39, 980 40, 540 41,100 41,660 42,230 42,800 43, 370 1021.9
1021.8 32, 990 33, 510 34,030 34,560 35, 080 35,620 36, 150 36, 690 37, 230 37,770 38, 310 38, 860 39, 410 39, 970 40, 530 41,090 41,650 42, 210 42, 780 43, 360 43, 930 1021.8
1021.7 33, 500 34,020 34,540 35,070 35,600 36, 140 36,670 37,210 37,760 38,300 38, 850 39,400 39,960 40, 510 41,070 41, 640 42,200 42,770 43,340 43,920 44,500 1021.7
1021.6 34 000 34, 530 35, 060 35,590 36,120 36, 660 37,200 37, 740 38,290 38, 840 39, 390 39, 940 40, 500 41,060 41,630 42, 190 42, 760 43, 330 43, 910 44,490 45, 070 1021.6
1021.5 34,510 35,040 35,570 36,110 36,650 37,190 37,730 38,270 38,820 39, 380 39,930 40,490 41,050 41,610 42, 180 42, 750 43, 320 43,900 44,480 45,060 45,640 1021.5

1021.4 35, 030 35, 560 36, 090 36,630 37, 170 37,720 38,260 38, 810 39, 360 39, 920 40,480 41,040 41,600 42, 170 42, 740 43, 310 43, 890 44, 460 45, 050 45, 630 46,220 1021.4
1021.3 35, 550 36, 080 36,620 37,160 37,700 38, 250 38,800 39, 350 39,910 40,460 41, 030 41,590 42, 160 42, 730 43, 300 43, 880 44,450 45,040 45, 620 46, 210 46,800 1021.3
1021.2 36, 070 36, 600 37, 150 37,690 38,240 38, 790 39, 340 39,890 40,450 41,010 41,580 42,150 42, 720 43, 290 43, 860 44,440 45, 030 45, 610 46, 200 46, 790 47,380 1021.2
1021.1 36, 590 37,130 37,680 38,220 38,770 39, 330 39,880 40,440 41,000 41, 570 42,130 42,700 43, 280 43,850 44,430 45, 010 45, 600 46, 190 46,780 47,370 47,970 1021.1
1021.0 37, 120 37, 660 38, 210 38,760 39,310 39, 870 40,430 40, 990 41,550 42, 120 42, 690 43, 270 43, 840 44,420 45,000 45, 590 46,180 46, 770 47, 360 47, 960 48, 560 1021.0

1020.9 37, 670 38, 220 38, 770 39,330 39,880 40, 440 41,000 41,570 42,140 42, 710 43,280 43, 860 44,440 45, 020 45, 610 46, 200 46, 790 47, 380 47, 980 48, 580 49, 180 1020.9
1020.8 38,240 38, 790 39, 340 39, 900 40; 460 41,020 41,590 42, 160 42,730 43, 300 43, 880 44,460 45, 040 45, 630 46, 220 46, 810 47,410 48, 000 48, 600 49, 210 49, 810 1020.8
1020.7 38, 800 39, 350 39, 910 40, 470 41,040 41,600 42,170 42, 740 43, 320 43,900 44,480 45,060 45, 650 46, 240 46, 830 47,430 48, 030 48, 630 49, 230 49, 840 50,450 1020.7
1020.6 39, 370 39, 930 40,490 41,050 41,620 42, 190 42, 760 43, 340 43, 920 44, 500 45, 080 45, 670 46, 260 46, 850 47, 450 48, 050 48, 650 49, 250 49, 860 50, 470 51, 080 1020.6
1020.5 39, 940 40, 500 41,070 41,630 42,200 42, 780 43, 350 43, 930 44,520 45, 100 45, 690 46, 280 46, 870 47, 470 48, 070 48, 670 49, 280 49, 890 50, 500 51, 110 51, 730 1020.5

1020.4 40, 520 41,080 41,650 42,220 42,790 43, 370 43, 950 44,530 45, 120 45, 710 46,300 46, 890 47, 490 48, 090 48, 690 49, 300 49, 910 50, 520 51,140 51,750 52, 370 1020.4
1020.3 41,100 41,670 42, 240 42,810 43,390 43, 970 44, 550 45,140 45, 730 46, 320 46,920 47, 510 48, 110 48, 720 49, 320 49, 930 50, 550 51, 160 51,780 52,400 53,020 1020.3
1020.2 41,680 42,250 42, 830 43, 410 43,990 44, 570 45, 160 45, 750 46,340 46, 940 47,530 48, 140 48, 740 49, 350 49, 960 50, 570 51,190 51,600 52, 430 53,050 53,680 1020.2
1020.1 42,270 42,850 43, 420 44, 010 44,590 45, 180 45, 770 46, 360 46,960 47, 560 48, 160 48, 760 49, 370 49, 980 50, 600 51,210 51,830 52, 450 53, 080 53, 710 54, 340 1020.1
1020.0 42,860 43,440 44,020 44,610 45,200 45, 790 46,380 46,980 47,580 48,180 48,790 49, 390 50, 010 50, 620 51, 240 51,860 52,480 53, 100 53, 730 54, 360 55,000 1020.0

HEADWATER 1032 to 1034 
MAY 2000

HEADWATER 1032 to 1034 MAY 2000



NORRIS DAM 17

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

... HEADWATER ELEVATION
1034.3 1034.4 1034.5 1034.6 1034.7 1034.8 1034.9 1035.0 1035.1 1035.2 1035.3 1035.4 1035.5 1035.6 1035.7 1035.8 1035.9 1036.0 _____

1034.0 0 40 110 200 310 430 560 700 860 1,020 1, 200 1,380 1,570 1,770 1,970 2, 180 2,400 2, 630 2, 860 3, 100 3,350 1034.0
1033.9 40 110 200 310 430 560 700 860 1,020 1,200 1, 380 1,570 1,770 1,970 2, 180 2,400 2,630 2, 860 3, 100 3, 350 3,600 1033.9
1033.8 110 200 310 430 560 700 860 1,020 1,190 1,380 1,570 1,760 1,970 2, 180 2,400 2,630 2,860 3,100 3, 350 3, 600 3, 860 1033.8
1033.7 200 310 430 560 700 860 1,020 1,190 1, 380 1,570 1,760 1,970 2,180 2,400 2,630 2,860 3, 100 3,350 3, 600 3, 860 4, 120 1033.7
1033.6 310 430 560 700 860 1,020 1,190 1,380 1,570 1,760 1,970 2, 180 2,400 2,630 2,860 3, 100 3,350 3,600 3,860 4, 120 4,390 1033.6

1033.5 430 560 700 860 1,020 1,190 1,380 1,570 1,760 1,970 2, 180 2,400 2,630 2, 860 3, 100 3,350 3,600 3, 860 4,120 4,390 4,660 1033.5
1033.4 560 700 860 1,020 1, 190 1,370 1, 570 1,760 1,970 2, 180 2, 400 2,630 2,860 3, 100 3, 350 3, 600 3,860 4, 120 4,390 4,660 4,950 1033.4
1033.3 700 860 1,020 1,190 1,370 1,560 1, 760 1,970 2,180 2, 400 2,630 2,860 3, 100 3,350 3, 600 3, 860 4, 120 4,390 4,660 4,940 5,230 1033.3
1033.2 860 1,020 1,190 1,370 1,560 1,760 1,970 2, 180 2,400 2,630 2, 860 3, 100 3,350 3, 600 3,860 4, 120 4,390 4,660 4, 940 5,230 5,520 1033.2
1033.1 1,020 1,190 1,370 1,560 1,760 1,970 2,180 2, 400 2,630 2,860 3, 100 3,350 3,600 3, 860 4, 120 4,390 4,660 4,940 5, 230 5,520 5,820 1033.1

1033.0 1,190 1,370 1,560 1, 760 1,970 2, 180 2,400 2,630 2,860 3, 100 3,350 3,600 3,860 4, 120 4,390 4,660 4,940 5,230 5,520 5,820 6, 120 1033.0
1032.9 1,370 1,560 1,760 1, 970 2, 180 2, 400 2,630 2,860 3, 100 3,340 3,600 3,850 4, 120 4, 390 4,660 4,940 5, 230 5, 520 5,820 6,120 6,420 1032.9
1032.8 1,560 1,760 1,970 2,180 2,400 2, 620 2,860 3, 100 3, 340 3, 600 3,850 4, 120 4, 390 4, 660 4,940 5,230 5, 520 5, 820 6, 120 6,420 6,740 1032.8
1032.7 1,760 1, 960 2,180 2,400 2,620 2,860 3, 100 3, 340 3, 590 3, 850 4, 120 4,390 4, 660 4,940 5,230 5,520 5, 820 6, 120 6,420 6,730 7,050 1032.7
1032.6 1,960 2,180 2,400 2,620 2,860 3, 100 3,340 3,590 3,850 4, 120 4,390 4,660 4,940 5,230 5,520 5,810 6,120 6, 420 6,730 7,050 7,370 1032.6
1032.5 2,180 2,400 2, 620 2,860 3,090 3,340 3, 590 3,850 4, 120 4, 380 4,660 4, 940 5, 230 5,520 5, 810 6, 120 6,420 6, 730 7, 050 7, 370 7,700 1032.5
1032.4 2,390 2,620 2, 850 3,090 3,340 3,590 3,850 4,110 4, 380 4, 660 4,940 5,230 5, 520 5,810 6, 110 6,420 6, 730 7, 050 7,370 7, 700 8,030 1032.4
1032.3 2,620 2,850 3,090 3,340 3,590 3,850 4,110 4,380 4,660 4,940 5,220 5,520 5,810 6,110 6, 420 6,730 7, 050 7,370 7,700 8,030 8,360 1032.3
1032.2 2,850 3,090 3,340 3,590 3, 850 4, 110 4, 380 4, 660 4, 940 5, 220 5,520 5,810 6, 110 6,420 6, 730 7, 050 7,370 7, 690 8,020 8,360 8, 700 1032.2
1032.1 3,090 3,340 3,590 3,850 4,110 4, 380 4, 660 4, 940 5, 220 5, 510 5,810 6,110 6, 420 6,730 7,050 7, 370 7,690 8, 020 8,360 8,700 9,040 1032.1

1032.0 3,340 3,590 3,850 4,110 4,380 4,660 4,940 5,220 5, 510 5, 810 6, 110 6,420 6,730 7,050 7,370 7,690 8,020 8,360 8,700 9,040 9,390 1032.0
1031.9 3,590 3,840 4,110 4,380 4, 650 4, 930 5,220 5,510 5, 810 6, 110 6, 420 6,730 7,040 7,370 7, 690 8,020 8,360 8, 700 9,040 9,390 9, 740 1031.9
1031.8 3,840 4,110 4,380 4, 650 4,930 5, 220 5,510 5,810 6,110 6,410 6,730 7,040 7, 360 7,690 8, 020 8,350 8,690 9, 040 9,390 9,740 10,100 1031.8
1031.7 4,100 4, 370 4, 650 4 930 5,220 5, 510 5,800 6,100 6, 410 6, 720 7,040 7,360 7, 690 8,020 8,350 8, 690 9, 040 9, 380 9,740 10, 090 10, 450 1031.7
1031.6 4, 370 4,650 4, 930 5, 210 5, 500 5, 800 6, 100 6,410 6, 720 7, 040 7,360 7,680 8, 010 8,350 8,690 9, 030 9, 380 9, 730 10,090 10, 450 10, 820 1031.6

1031.5 4,640 4,930 5,210 5,500 5,800 6,100 6, 410 6,720 7,030 7,360 7,680 8, 010 8,350 8,690 9, 030 9, 380 9, 730 10, 090 10,450 10, 820 11,180 1031.51031.4 4,920 5,210 5, 500 5,800 6,100 6,400 6, 720 7, 030 7, 350 7, 680 8, 010 8, 340 8,680 9,030 9, 380 9, 730 10, 090 10, 450 10,810 11, 180 11,560 1031.4
1031.3 5,210 5, 500 5, 790 6, 100 6,400 6,710 7,030 7, 350 7, 680 8, 010 8, 340 8,680 9,030 9,370 9,730 10,080 10 450 10 810 11,180 11,550 11,930 1031.3
1031.2 5,500 5,790 6,090 6,400 6,710 7,030 7,350 7,670 8,000 8,340 8,680 9,020 9,370 9, 720 10,080 10,440 10, 810 11, 180 11,550 11,930 12,310 10312
1031.1 5,790 6, 090 6, 400 6,710 7,030 7, 350 7, 670 8, 000 8, 340 8,680 9,020 9,370 9,720 10,080 10,440 10,810 11,180 11,550 11,930 122310 12,690 1031.1

1031.0 6,090 6,400 6 710 7 020 7 340 7,670 8,000 8 330 8 670 9 020 9 370 9,720 10,080 10 440 10,800 11,170 11,550 11,920 12,310 12,690 13,080 1031.0
1030.9 6,390 6,700 7,020 7, 340 7, 660 7,990 8,330 8, 670 9, 010 9, 360 9, 710 10,070 10,430 10, 800 11,170 11,540 11,920 12, 300 12,680 13,070 13,470 1030.9
1030.8 6,700 7,010 7,330 7,660 7 990 8,320 8,660 9, 010 9,350 9,710 10, 060 10, 420 10, 790 11, 160 11,530 11,910 12, 290 12, 680 13, 070 13, 460 13, 860 1030.8
1030.7 7,010 7,330 7,650 7,980 8,320 8,660 9,000 9,350 9,700 10,060 10,420 10, 780 11, 150 11,530 11,900 12,280 12, 670 13,060 13,450 13,850 14,250 1030.7
1030.6 7,320 7,650 7,980 8,310 8,650 8, 990 9, 340 9, 690 10,050 10, 410 10, 780 11, 140 11,520 11,900 12,280 12,660 13,050 13,440 13,840 14, 240 14,650 1030.6

1030.5 7,640 7,970 8,300 8,640 8,990 9,330 9,690 10, 040 10, 400 10,770 11, 140 11,510 11,890 12, 270 12, 650 13,040 13,440 13, 830 14,230 14,640 15,050 1030.5
1030.4 7,960 8,300 8, 640 8, 980 9, 330 9, 680 10, 040 10,400 10, 760 11, 130 11, 500 11,880 12, 260 12, 650 13, 040 13,430 13,830 14 230 14,630 15, 040 15, 450 1030.4
1030.3 8,290 8,630 8, 970 9, 320 9, 670 10, 030 10, 390 10, 750 11, 120 11,500 11,870 12, 250 12, 640 13, 030 13, 420 13,820 14,220 14,620 15, 030 15, 440 15, 860 1030.3
1030.2 8, 620 8, 970 9, 310 9,670 10,020 10, 380 10, 750 11,120 11,490 11,870 12,250 12,630 13, 020 13, 410 13,810 14,210 14,620 15,020 15,440 15,850 16, 270 1030.2
1030.1 8, 960 9, 310 9, 660 10,020 10,380 10, 740 11,110 11,480 11,860 12, 240 12,620 13,010 13, 410 13, 800 14,200 14,610 15,020 15,430 15,840 16,260 16,680 1030.1

1030.0 9, 300 9,650 10, 010 10, 370 10,730 11,100 11,470 11,850 12,230 12, 620 13,010 13,400 13, 790 14,190 14,600 15,010 15,420 15,830 16,250 16, 680 17, 100 1030.0
1029.9 9, 640 10, 000 10, 360 10, 720 11,090 11,460 11,840 12,220 12,610 12, 990 13,390 13,780 14, 180 14, 590 15,000 15,410 15,820 16,240 16,660 17, 090 17, 520 1029.9
1029.8 9,990 10, 350 10,710 11,080 11,450 11,830 12,210 12,600 12,980 13, 380 13, 770 14, 170 14,580 14, 980 15, 400 15, 810 16,230 16,650 17,080 17,510 17,940 1029.8
1029.7 10,340 10,700 11,070 11,440 11,820 12,200 12,580 12,970 13,370 13, 760 14,160 14, 560 14,970 15,380 15,800 16,220 16,640 17,070 17,490 17,930 18,360 1029.7
1029.6 10,690 11,060 11,430 11,810 12,190 12, 570 12,960 13,350 13,750 14, 150 14,550 14,960 15,370 15,790 16,200 16,630 17, 050 17, 480 17,920 18,350 18, 790 1029.6

1029.5 11,050 11,420 11,800 12,180 12,560 12,950 13, 340 13,740 14,140 14,540 14,950 15,360 15,770 16,190 16, 610 17,040 17,470 17,900 18,340 18,780 19,220 1029.5
1029.4 11,410 11,790 12,170 12,550 12,940 13,330 13,730 14,130 14,530 14,940 15, 350 15,760 16,180 16,600 17, 030 17, 460 17,890 18,330 18,770 19,210 19,660 1029.4
1029.3 11,780 12,160 12,540 12,930 13,320 13,720 14,120 14,520 14,930 15,340 15, 750 16, 170 16, 590 17,020 17,440 17, 880 18, 310 18,750 19,200 19, 640 20,090 1029.3
1029.2 12,150 12,530 12, 920 13, 310 13, 710 14, 100 14,510 14,910 15,320 15, 740 16,160 16,580 17, 000 17, 430 17, 860 18, 300 18, 740 19,180 19,630 20, 080 20,530 1029.2
1029.1 12,520 12,910 13, 300 13,690 14,090 14, 500 14,900 15,310 15,730 16, 140 16,570 16,990 17, 420 17, 850 18, 290 18, 730 19, 170 19,620 20,070 20, 520 20,980 1029.1

1029.0 12,900 13,290 13,680 14,080 14,480 14,890 15,300 15,710 16,130 16,550 16,980 17,410 17,840 18,270 18,710 19,160 19,600 20,050 20,510 20,960 21,420 1029.0
1028.9 13,270 13,670 14,060 14,470 14,870 15,280 15,700 16,110 16,530 16,960 17, 390 17,820 18,250 18,690 19, 130 19,580 20,030 20,480 20,940 21,400 21,860 1028.9
1028.8 13,650 14,050 14,450 14,850 15,260 15,680 16,090 16,510 16,940 17,370 17,800 18,230 18,670 19, 110 19,560 20,010 20,460 20,920 21,380 21,840 22,300 1028.8
1028.7 14,030 14,430 14,830 15,240 15, 660 16,070 16,490 16,920 17,350 17, 780 18,210 18, 650 19,090 19,540 19,990 20,440 20, 890 21,350 21,810 22,280 22,750 1028.7
1028.6 14,410 14,820 15,220 15,640 16,050 16,470 16,900 17,320 17,760 18, 190 18,630 19,070 19, 510 19,960 20,410 20,870 21,330 21,790 22,260 22,720 23,200 1028.6

1028.5 14,800 15, 210 15, 620 16, 030 16,450 16,880 17, 300 17, 730 18,170 18, 610 19, 050 19, 490 19,940 20, 390 20,850 21,310 21,770 22,230 22,700 23, 170 23, 650 1028.5
1028.4 15,190 15,600 16,010 16,430 16,860 17,280 17, 710 18,150 18, 590 19, 030 19,470 19,920 20, 370 20,820 21,280 21,740 22,210 22,680 23, 150 23,620 24, 100 1028.4
1028.3 15,580 16,000 16, 410 16, 840 17,260 17,690 18, 130 18,560 19, 000 19,450 19, 900 20,350 20, 800 21,260 21,720 22,180 22,650 23, 120 23,600 24,080 24,560 1028.3
1028.2 15, 980 16,390 16, 820 17, 240 17, 670 18,110 18, 540 18,980 19, 430 19, 870 20, 320 20, 780 21, 240 21, 700 22, 160 22, 630 23, 100 23, 570 24,050 24, 530 25, 020 1028.2
1028.1 16,370 16,800 17,220 17,650 18,080 18,520 18,960 19,400 19,850 20, 300 20, 760 21,210 21,670 22,140 22, 600 23, 070 23,550 24,030 24,510 24,990 25,480 1028.1

MAY 2000 
HEADWATER 1034 to 1036

MAY 2000 HEADWATER 1034 to 1036
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DISCHARGE
NORRIS DAM

FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

ELEVATIONS
I___ _ __ ___ HEADWATER ELEVATION _ _ _ _

1034.0 1034.1 1034.2 1034.3 1034.4 1034.5 1034.6 1034.7 1034.8 10349 1035.0 1035.1 1035.2 1035.3 1035.4 1035.5 1035.6 1035.7 1035.8 1035.9 1036.0

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

16,780
17,170
17,560
17,960
18,360

18,760
19,170
19,570
19,980
20,390

20,810
21,210
21,610
22,020
22,420

22,830
23,240
23,650
24,060
24,480

24,900
25,300
25,710
26,120
26,530

26,940
27,350
27,770
28,180
28,600

29,010
29,420
29,830
30, 250
30, 660

31,070
31,490
31,900
32,320
32,740

33,150
33,590
34,040
34,480
34, 920

35,370
35,820
36,270
36,720
37, 180

37,630
38,140
38,640
39,160
39,670

40,190
40,700
41,230
41,750
42,280

17,200
17,600
17,990
18,390
18,800

19,200
19,610
20,020
20,430
20,850

21,260
21,670
22,070
22,480
22,890

23,300
23,710
24, 120
24,540
24, 960

25,370
25,780
26,190
26, 600
27, 020

27,430
27,850
28,260
28, 680
29,100

29, 520
29, 930
30,340
30,750
31,170

31,580
32,000
32,420
32,830
33,250

33,670
34,120
34,560
35,010
35,450

35,900
36,350
36,810
37,260
37,720

38, 170
38,680
39, 190
39,710
40,220

40,740
41,260
41,790
42,320
42,850

17,630
18,030
18,430
18,830
19,240

19,650
20,060
20,470
20,880
21,300

21,720
22,130
22,530
22,940
23,360

23,770
24,180
24,600
25,020
25,440

25,860
26,270
26,680
27,090
27, 510

27,920
28,340
28,760
29,180
29,600

30,020
30,430
30,850
31,260
31,680

32,100
32,510
32,930
33,350
33,780

34,200
34,640
35,090
35,540
35,990

36,440
36,890
37,350
37,800
38,260

38,720
39,230
39, 750
40,260
40,780

41,300
41,830
42,350
42, 880
43,420

18,060
18,460
18,870
19,270
19,680

20,090
20,510
20,920
21,340
21,760

22,180
22,590
23,000
23,410
23,830

24,240
24,660
25,080
25,500
25,920

26,340
26,760
27, 170
27, 590
28, 000

28,420
28, 840
29, 260
29, 680
30, 100

30, 530
30, 940
31,360
31,780
32, 190

32,610
33,030
33,450
33,880
34,300

34, 720
35, 170
35, 620
36,070
36, 520

36,980
37,430
37,890
38, 350
38, 810

39,270
39, 780
40, 300
40,820
41,340

41,870
42, 390
42, 920
43,460
43, 990

18,500
18,900
19,310
19,720
20,130

20,540
20,960
21,380
21,800
22,220

22,650
23,060
23,470
23, 880
24,300

24,720
25,140
25,560
25,980
26,410

26,830
27,250
27,660
28, 080
28, 500

28,920
29, 340
29, 760
30, 190
30,610

31,040
31,450
31,870
32,290
32,710

33, 130
33,550
33,980
34,400
34,830

35,250
35, 700
36,150
36,610
37,060

37,520
37,980
38,430
38,900
39,360

39,820
40, 340
40, 860
41,380
41,900

42,430
42,960
43,490
44,030
44,570

18,940
19,350
19,760
20,170
20,580

21,000
21,420
21,840
22,260
22,690

23,110
23,530
23,940
24,360
24,780

25,200
25,620
26,040
26,470
26,900

27,320
27, 740
28,160
28,580
29,000

29,420
29,850
30,270
30,690
31,120

31,550
31,970
32,390
32,810
33,230

33,660
34,080
34,500
34,930
35,360

35,790
36,240
36,690
37,150
37,600

38,060
38, 520
38,980
39,450
39,910

40,380
40,900
41,420
41,940
42,470

43,000
43,530
44,070
44,610
45, 150

19, 380
19,790
20,200
20,620
21,040

21,460
21, 880
22, 300
22,730
23,150

23,580
24,000
24,420
24,840
25,260

25, 680
26, 110
26,530
26, 960
27, 390

27,820
28,240
28,660
29,080
29,500

29,930
30,350
30,780
31,210
31,630

32,060
32,490
32,910
33,330
33, 760

34,180
34,610
35,030
35,460
35,890

36,320
36,780
37,230
37,690
38,150

38,610
39,070
39,530
40,000
40,470

40, 930
41,460
41,980
42,510
43,040

43, 570
44,110
44,640
45,190
45,730

19,830
20,240
20,660
21,070
21,490

21,920
22,340
22, 770
23, 200
23, 630

24,060
24,480
24,900
25, 320
25,740

26, 170
26, 600
27,020
27, 450
27, 880

28,320
28,740
29,160
29, 580
30, 010

30,440
30,860
31, 290
31, 720
32,150

32,580
33,010
33,430
33,860
34,280

34,710
35,140
35,570
36, 000
36,430

36,860
37, 320
37,770
38,230
38,690

39,160
39,620
40,090
40,550
41,020

41,500
42,020
42,550
43,080
43,610

44,150
44,680
45,220
45,770
46,310

20,280
20,690
21,110
21, 530
21,960

22,380
22,810
23,240
23,670
24,100

24,540
24,960
25,380
25,810
26,230

26,660
27,090
27, 520
27, 950
28, 380

28,820
29,240
29,670
30,090
30,520

30,950
31,380
31,810
32,240
32,670

33,100
33,530
33,960
34,380
34,810

35,240
35,670
36,100
36, 530
36, 970

37,400
37,860
38,320
38,780
39,240

39,710
40,180
40,640
41,110
41,590

42, 060
42, 590
43,120
43,650
44,180

44,720
45,260
45,810
46,350
46,900

20,730
21,150
21,570
22, 000
22,420

22, 850
23,280
23,710
24,140
24, 580

25,020
25,440
25,870
26,290
26,720

27,150
27,580
28, 020
28,450
28, 880

29, 320
29, 750
30,170
30,600
31,030

31,460
31,890
32,330
32,760
33,190

33,630
34, 060
34,480
34,910
35,340

35,770
36, 210
36,640
37, 070
37,510

37,940
38,400
38,870
39, 330
39,800

40,260
40,730
41,200
41,680
42,150

42, 620
43,150
43, 690
44,220
44,760

45,300
45,850
46,390
46,940
47,490

21,190
21,610
22,030
22,460
22,890

23,320
23,750
24,190
24, 620
25,060

25,500
25, 930
26, 360
26, 780
27,220

27, 650
28, 080
28,520
28,950
29,390

29,830
30, 260
30, 690
31,120
31,550

31,980
32,410
32, 850
33, 280
33, 720

34, 160
34, 590
35, 020
35, 450
35, 880

36,310
36,750
37,180
37,620
38,050

38,490
38,950
39,420
39,880
40,350

40, 820
41,290
41,770
42,240
42, 720

43,190
43,730
44,260
44,800
45,340

45,880
46,430
46,980
47,530
48,090

21,650
22, 070
22, 500
22, 930
23, 360

23, 790
24, 230
24,670
25, 100
25,550

25,990
26,420
26,850
27,280
27,710

28,150
28,580
29, 020
29, 460
29, 900

30,340
30,770
31,200
31,630
32,070

32,500
32,940
33,370
33,810
34,250

34,690
35, 120
35,550
35, 980
36, 420

36,850
37,290
37,720
38, 160
38,600

39,040
39,500
39,970
40,440
40,910

41,380
41,860
42,330
42,810
43,290

43,770
44,300
44,840
45,380
45,920

46,470
47, 020
47,570
48,130
48,680

22,110
22,540
22, 970
23, 400
23, 830

24, 270
24, 710
25, 150
25, 590
26, 030

26,480
26,910
27,340
27, 780
28,210

28,650
29,090
29, 530
29, 970
30, 410

30,850
31,280
31, 720
32, 150
32,590

33, 020
33, 460
33,900
34,340
34,780

35,220
35,650
36,090
36,520
36,960

37, 390
37, 830
38, 270
38, 710
39, 150

39, 590
40,060
40, 530
41,000
41,470

41,950
42, 420
42, 900
43,380
43,860

44,340
44, 880
45, 420
45, 960
46, 510

47,060
47, 610
48, 160
48, 720
49,280

22, 580
23, 010
23,440
23, 880
24, 310

24,750
25,190
25, 630
26, 080
26,530

26,970
27,410
27,840
28,280
28,710

29, 150
29, 590
30,040
30,480
30,920

31,370
31, 800
32, 240
32,670
33,110

33, 550
33, 990
34,430
34, 870
35,310

35, 760
36, 190
36, 630
37, 060
37, 500

37, 940
38, 380
38, 820
39, 260
39,700

40, 150
40,620
41,090
41,560
42,030

42,510
42,990
43,470
43,950
44,430

44, 920
45,460
46, 000
46, 550
47, 100

47,650
48,200
48,760
49,320
49,880

23, 050
23, 480
23, 920
24, 350
24, 790

25, 230
25, 680
26, 120
26, 570
27, 020

27,470
27,910
28,340
28,780
29,220

29,660
30, 100
30,550
30,990
31,440

31,890
32,320
32,760
33, 200
33, 640

34,080
34,520
34,960
35,410
35,850

36,300
36,730
37, 170
37, 610
38, 050

38, 490
38, 930
39, 370
39, 820
40,260

40,700
41,180
41,650
42,120
42,600

43,080
43,560
44,040
44, 520
45,010

45,500
46,040
46,590
47, 140
47,690

48,240
48,800
49,360
49,920
50,490

23, 520
23,960
24, 400
24, 840
25,280

25,720
26, 170
26,620
27,070
27,520

27,970
28,410
28,850
29,290
29, 730

30, 170
30,620
31,060
31,510
31,960

32,410
32,850
33,290
33,730
34, 170

34, 610
35, 050
35,500
35,940
36,390

36, 840
37, 280
37,720
38, 160
38,600

39,040
39, 480
39, 930
40, 370
40, 820

41, 270
41, 740
42,210
42, 690
43, 170

43, 650
44,130
44,620
45, 100
45, 590

46,080
46,630
47,180
47,730
48,280

48,840
49,400
49,960
50, 530
51,100

24,000
24,440
24, 880
25, 320
25, 770

26,210
26, 660
27,110
27,560
28,020

28,470
28, 910
29, 360
29,800
30,240

30, 690
31,130
31,580
32,030
32,480

32,940
33, 380
33, 820
34,260
34,700

35, 150
35,590
36, 040
36, 480
36,930

37,380
37,820
38,260
38,710
39, 150

39,590
40,040
40,480
40,930
41,380

41,830
42, 300
42, 780
43, 260
43,740

44,230
44, 710
45,200
45,680
46,170

46,660
47,210
47,770
48,320
48,880

49,440
50, 000
50, 570
51,130
51, 710

24,480
24,920
25, 360
25,810
26,260

26, 700
27, 160
27, 610
28, 060
28, 520

28, 980
29,420
29, 870
30, 310
30, 760

31,200
31,650
32, 100
32, 560
33, 010

33,460
33, 910
34, 350
34, 790
35, 240

35, 680
36, 130
36,580
37,030
37,480

37,930
38,370
38, 820
39, 260
39, 700

40, 150
40, 600
41,050
41,490
41,940

42, 390
42, 870
43, 350
43,830
44, 320

44,800
45,290
45, 780
46,270
46,760

47,250
47,800
48, 360
48, 920
49,480

50, 040
50,610
51,170
51, 740
52, 320

24,960
25,410
25,850
26, 300
26, 750

27, 200
27, 650
28,110
28, 570
29, 030

29, 490
29, 930
30, 380
30, 830
31,270

31,720
32, 180
32, 630
33, 080
33, 540

33,990
34, 440
34, 880
35,330
35,780

36, 220
36, 670
37, 120
37, 570
38,030

38, 480
38, 920
39, 370
39, 820
40,260

40,710
41, 160
41, 610
42, 060
42,510

42, 960
43, 440
43, 930
44,410
44, 900

45, 380
45, 870
46, 360
46, 850
47, 350

47, 840
48,400
48, 960
49, 520
50,080

50,640
51,210
51,780
52, 360
52, 930

25,450
25,900
26,340
26,790
27,250

27,700
28, 160
28,620
29, 080
29, 540

30,000
30,450
30, 900
31,350
31,800

32,250
32, 700
33, 160
33,610
34,070

34,530
34,970
35,420
35,870
36,320

36,770
37,220
37, 670
38,120
38,580

39,030
39,480
39,930
40,370
40,820

41,270
41,720
42,170
42,630
43,080

43,530
44,020
44, 500
44,990
45,480

45, 970
46, 460
46,950
47, 440
47, 940

48,440
48,990
49,550
50,120
50, 680

51, 250
51, 820
52,400
52, 970
53, 550

25, 940
26, 390
26,840
27,290
27,750

28,200
28, 660
29,120
29,590
30,050

30,520
30,970
31,420
31,870
32,320

32,770
33,230
33,690
34,140
34,600

35,070
35,510
35,960
36,410
36,860

37,310
37,770
38,220
38,680
39,130

39,590
40,040
40,490
40,940
41,390

41,840
42,290
42,740
43,200
43,650

44,110
44,590
45,080
45,570
46,060

46, 550
47,040
47,540
48,040
48,530

49,030
49,590
50, 160
50, 720
51,290

51,860
52,430
53,010
53,590
54,170

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

HEADWATER 1034 to 1036 
MAY 2000

HEADWATER 1034 to 1036 MAY 2000



NORRIS DAM 19

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

z HEADWATER ELEVATION
__0_ 0 1034.1 1034.2 1034.3 1034.4 1034.5 1034.6 1034.7 1034.8 1034.9 1035.0 1035.1 1035.2 1035.3 1035.4 [1035.5 [1035.6 [1035.71 1035.8 1035.9 [1036.0 1

1022.0 42, 810 43, 380 43, 950 44, 530 45,110 45, 690 46, 280 46, 860 47,450 48, 050 48,640 49,240 49, 850 50, 450 51,060 51, 670 52,280 52, 890 53, 510 54,130 54, 760 1022.0
1021.9 43, 370 43,940 44, 520 45,100 45, 680 46,270 46,850 47, 450 48,040 48,640 49,230 49,840 50,440 51,050 51, 660 52, 270 52,890 53, 510 54,130 54, 750 55, 380 1021.9
1021.8 43, 930 44,510 45, 090 45, 670 46,260 46, 840 47, 440 48, 030 48,630 49, 230 49,830 50, 430 51,040 51, 650 52, 270 52, 880 53, 500 54, 120 54, 750 55, 370 56,000 1021.8
1021.7 44, 500 45, 080 45, 660 46, 250 46, 840 47, 430 48, 020 48,620 49,220 49, 820 50, 430 51,030 51,650 52,260 52, 880 53,490 54,120 54, 740 55, 370 56, 000 56,630 1021.7
1021.6 45,070 45,650 46,240 46,830 47,420 48, 010 48, 610 49, 210 49,810 50, 420 51,030 51,640 52, 250 52,870 53, 490 54, 110 54,740 55, 360 55, 990 56, 630 57,260 1021.6

1021.5 45,640 46, 230 46,820 47,410 48,000 48, 600 49, 200 49, 800 50,410 51,020 51,630 52,250 52, 860 53, 480 54,100 54, 730 55, 360 55, 990 56, 620 57,260 57, 900 1021.5
1021.4 46,220 46, 810 47, 400 47,990 48, 590 49,190 49, 800 50, 400 51,010 51,620 52,240 52, 860 53, 480 54,100 54, 720 55, 350 55,980 56, 620 57, 250 57, 890 58,530 1021.4
1021.3 46,800 47, 390 47, 990 48,580 49,180 49, 790 50, 400 51,000 51,620 52, 230 52, 850 53, 470 54, 090 54, 720 55, 350 55, 980 56,610 57, 250 57, 890 58, 530 59,180 1021.3
1021.2 47, 380 47, 980 48, 570 49, 180 49, 780 50, 390 51, 000 51,610 52, 230 52, 840 53, 460 54, 090 54, 710 55, 340 55, 970 56, 610 57,250 57, 890 58, 530 59,170 59,820 1021.2
1021.1 47, 970 48, 570 49, 170 49,770 50, 380 50, 990 51, 600 52, 220 52, 840 53, 460 54,080 54, 710 55, 340 55, 970 56, 600 57, 240 57,880 58, 530 59,170 59, 820 60,470 1021.1

1021.0 48,560 49,160 49,760 50,370 50, 980 51,600 52, 210 52, 830 53,450 54, 080 54, 700 55, 330 55, 970 56, 600 57, 240 57, 880 58, 520 59, 170 59, 820 60,470 61,120 1021.0
1020.9 49, 180 49, 790 50,400 51,010 51,620 52, 240 52, 860 53, 480 54,110 54, 730 55, 360 56,000 56, 630 57, 270 57, 910 58, 560 59,200 59, 850 60, 500 61, 160 61,820 1020.9
1020.8 49,810 50,420 51,030 51,650 52,270 52,890 53,510 54,130 54,760 55, 390 56, 030 56,660 57,300 57,950 58, 590 59, 240 59,890 60,540 61, 200 61, 850 62,510 1020.8
1020.7 50, 450 51,060 51,670 52,290 52, 910 53, 540 54,160 54,790 55,420 56, 060 56, 700 57,340 57, 980 58, 620 59, 270 59, 920 60,580 61,230 61, 890 62, 550 63,220 1020.7
1020.6 51,080 51,700 52,320 52,940 53, 560 54, 190 54,820 55, 450 56, 090 56, 730 57, 370 58, 010 58, 660 59,310 59, 960 60, 610 61,270 61,930 62, 590 63, 260 63,920 1020.6

1020.5 51,730 52,350 52,970 53,590 54,220 54,850 55,480 56, 120 56,760 57, 400 58,040 58, 690 59,340 59,990 60, 650 61, 310 61,970 62,630 63, 300 63,960 64,640 1020.5
1020.4 52, 370 53,000 53,620 54,250 54, 880 55, 510 56, 150 56, 790 57,430 58, 080 58, 730 59, 380 60, 030 60,680 61,340 62, 000 62,670 63, 330 64,000 64, 680 65, 350 1020.4
1020.3 53,020 53,650 54,280 54,910 55,540 56, 180 56, 820 57, 460 58,110 58, 760 59, 410 60,060 60,720 61,380 62,040 62,710 63,370 64,040 64,720 65,390 66,070 1020.3
1020.2 53,680 54,310 54,940 55,570 56, 210 56, 850 57, 500 58, 140 58,790 59,440 60,100 60,760 61,420 62,080 62, 750 63,410 64,080 64,760 65, 430 66,110 66,790 1020.2
1020.1 54,340 54,970 55,600 56,240 56, 890 57, 530 58, 180 58,830 59,480 60,130 60,790 61,450 62, 120 62,780 63,450 64,120 64,800 65,480 66, 160 66,840 67,520 1020.1

1020.0 55,000 55,640 56,270 56,920 57,560 58,210 58,860 59,510 60,170 60,830 61,490 62,150 62,820 63,490 64,160 64,840 65,520 66,200 66,880 67,570 68,260 1020.0

MAY 2000 HEADWATER 1034 to 1036



20 NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

1036.0 1. 1. 3HEADWATER ELEVATION o_ _

__ 1036.0 1036.1 1036.2 1036.3 1036.4 1036.5 1036.6 11036.7 1036.8 1036.9 1037.0 [1037.1 1037.2 1037.3 1037.4 1037.5 1037.6 1037.7 1037.8 1037.9 1038.0 _____

1034.0 3, 350 3,600 3, 860 4, 120 4,390 4,670 4, 950 5, 230 5,520 5,820 6, 120 6,420 6,730 7,050 7,370 7, 690 8, 020 8, 350, 8,690 9,030 9, 380 1034.0
1033.9 3, 600 3,860 4, 120 4, 390 4,670 4, 950 5, 230 5, 520 5,820 6, 120 6, 420 6, 730 7,050 7,370 7,690 8, 020 8, 350 8, 690 9,030 9, 380 9, 730 1033.9
1033.8 3,860 4,120 4, 390 4, 670 4, 950 5, 230 5, 520 5, 820 6,120 6,420 6, 730 7, 050 7, 370 7,690 8,020 8, 360 8, 690 9,040 9,380 9, 730 10,090 1033.8
1033.7 4,120 4, 390 4, 670 4, 950 5, 230 5, 520 5, 820 6, 120 6,420 6,730 7, 050 7, 370 7, 690 8,020 8,360 8, 690 9, 040 9,380 9,730 10, 090 10,450 1033.7
1033.6 4, 390 4,660 4, 950 5,230 5,520 5,820 6, 120 6,420 6,730 7,050 7,370 7,690 8,020 8,360 8, 700 9,040 9,390 9,740 10, 090 10,450 10,810 1033.6

1033.5 4,660 4,950 5, 230 5,520 5,820 6, 120 6,420 6,730 7, 050 7, 370 7,700 8,020 8,360 8,700 9,040 9,390 9,740 10, 090 10, 450 10, 820 11, 180 1033.5
1033.4 4,950 5,230 5,520 5,820 6,120 6,420 6,740 7, 050 7,370 7, 700 8, 030 8, 360 8, 700 9,040 9,390 9, 740 10, 090 10, 450 10, 820 11, 190 11,560 1033.4
1033.3 5,230 5,520 5,820 6,120 6,420 6,740 7,050 7, 370 7,700 8, 030 8, 360 8, 700 9, 040 9,390 9,740 10, 100 10, 460 10, 820 11, 190 11,560 11,940 1033.3
1033.2 5, 520 5,820 6,120 6,430 6, 740 7, 050 7, 370 7, 700 8,030 8,360 8,700 9,040 9, 390 9,740 10,100 10, 460 10, 820 11, 190 11,560 11, 940 12, 320 1033.2
1033.1 5, 820 6,120 6,430 6,740 7, 050 7, 370 7, 700 8, 030 8,360 8,700 9,040 9,390 9, 740 10,100 10,460 10, 820 11, 190 11,560 11,940 12, 320 12, 700 1033.1

1033.0 6,120 6,430 6,740 7,050 7,370 7,700 8,030 8,360 8,700 9,040 9,390 9,740 10, 100 10,460 10, 820 11, 190 11,570 11,940 12,320 12,710 13, 100 1033.0
1032.9 6,420 6,740 7,050 7,370 7, 700 8, 030 8,360 8,700 9,040 9, 390 9,740 10, 100 10, 460 10, 830 11,190 11,570 11,940 12,320 12,710 13,100 13,490 1032.91032.8 6, 740 7,050 7, 370 7,700 8, 030 8, 360 8, 700 9,040 9,390 9, 740 10,100 10,460 10, 830 11, 190 11,570 11,940 12,320 12,710 13, 100 13,490 13,880 1032.81032.7 7,050 7,370 7,700 8,030 8,360 8,700 9,040 9,390 9,740 10, 100 10,460 10, 830 11,190 11,570 11,940 12, 320 12,710 13, 100 13,490 13, 890 14, 290 1032.7
1032.6 7,370 7,700 8, 030 8, 360 8, 700 9,040 9,390 9,1740 10,100 10,460 10,830 11,190 11,570 11,940 12, 330 12,710 13,100 13,490 13,890 14, 290 14,690 1032.6

1032.5 7,700 8,030 8,360 8,700 9,040 9,390 9,740 10, 100 10,460 10,830 11,190 11,570 11,940 12,330 12, 710 13,100 13,490 13,890 14,290 14,690 15,100 1032.5

1032.4 8,030 8, 360 8,700 9,040 9, 390 9,740 10,100 10 460 10, 830 11, 200 11,570 11,950 12,330 12, 710 13, 100 13, 490 13,890 14,290 14,690 15,100 15,510 1032.4
1032.3 8,360 8,700 9, 040 9, 390 9,740 10,100 10,460 10, 830 11, 200 11,570 11,950 12,330 12, 710 13, 100 13, 490 13, 890 14,290 14,700 15,100 15,510 15,930 1032.3

1032.2 8,700 9,040 9,390 9,740 10,100 10,460 10,830 11,200 11,570 11,950 12, 330 12, 710 13,100 13,490 13,890 14, 290 14,700 15,100 15,520 15,930 16,350 1032.2
1032.1 9,040 9,390 9,740 10, 100 10,460 10, 830 11,200 11,570 11, 950 12,330 12, 710 13, 100 13, 500 13, 890 14, 290 14, 700 15, 110 15,520 15,930 16, 350 16,770 1032.1

1032.0 9, 390 9,740 10,100 10,460 10, 830 11, 200 11,570 11, 950 12, 330 12, 710 13, 100 13, 500 13, 890 14, 290 14, 700 15,110 15,520 15,930 16,350 16,780 17,200 1032.0
1031.9 9,740 10,100 10,460 10,82 0 1 11,570 11,950 12,330 12,710 13,100 13,490 13,890 14,290 14,700 15,110 15,520 15,930 16,350 16,780 17,200 17,630 1031.9

1031.8 10,100 10,460 10, 820 11,190 11, 570 11, 940 12,320 12,710 13, 100 13, 490 13, 890 14, 290 14, 700 15,100 15, 520 15, 930 16, 350 16,770 17,200 17,630 18,060 1031.8
1031.7 10, 450 10,820 11, 190 11,560 11,940 12, 320 12, 710 13,100 13,490 13, 890 14, 290 14, 690 15, 100 15, 510 15, 930 16, 350 16, 770 17,200 17,630 18, 060 18,500 1031.7
1031.6 10,820 11,190 11,560 11,940 12,320 12,710 13,100 13,490 13,890 14,290 14,690 15,100 15, 510 15,930 16, 350 16,770 17,200 17,630 18,060 18,500 18,940 1031.6

1031.5 11,180 11,560 11,940 12,320 12,700 13,090 13,490 13,880 14, 280 14,690 15, 100 15, 510 15, 930 16, 350 16,770 17, 200 17, 630 18,060 18,500 18,940 19,380 1031.5
1031.4 11,560 11,930 12,320 12,700 13,090 13,480 13, 880 14,280 14,690 15,100 15, 510 15,920 16,340 16,770 17,190 17, 620 18, 060 18,500 18,940 19,380 19,830 1031.4
1031.3 11,930 12,310 12, 700 13, 090 13,480 13,880 14, 280 14,690 15, 090 15,510 15, 920 16,340 16,770 17,190 17,620 18, 060 18, 490 18,940 19,380 19,830 20, 280 1031.3
1031.2 12,310 12,700 13, 090 13, 480 13, 880 14,280 14, 680 15,090 15,510 15, 920 16,340 16,760 17, 190 17,620 18, 060 18, 490 18, 930 19,380 19,830 20,280 20,730 1031.2
1031.1 12, 690 13,080 13,480 13,880 14,280 14,680 15,090 15,500 15,920 16,340 16,760 17, 190 17, 620 18,050 18,490 18, 930 19, 380 19,830 20,280 20,730 21,190 1031.1

1031.0 13, 080 13,480 13,870 14,270 14,680 15,090 15,500 15,920 16,340 16,760 17, 190 17,620 18,050 18,490 18,930 19,380 19,820 20,280 20,730 21,190 21,650 1031.0

1030.9 13,470 13,870 14,270 14,:670 15,080 15,490 15,910 16,330 16,750 17, 180 17,:610 18,040 18,480 18,:920 19,370 19,820 20, 270 20,720 21,180 21,640 22,110 1030.9
1030.8 13,860 14, 260 14,660 15, 070 15,480 15,900 16,320 16,740 17,170 17, 600 18,040 18,470 18,910 19, 360 19,810 20,260 20,710 21,170 21,630 22,100 22,560 1030.8
1030.7 14,250 14,660 15,060 15,480 15,890 16,310 16,740 17, 160 17,590 18,:030 18,460 18,910 19,350 19,800 20,250 20,700 21, 160 21,620 22,090 22,560 23,030 1030.7
1030.6 14,650 15,060 15,470 15,880 16,300 16, 730 17, 150 17,:580 18,020 18,460 18,900 19,340 19,790 20,240 20, 690 21,150 21,610 22,080 22, 550 23,020 23,490 1030.6

1030.5 15,050 15, 460 15,880 16,300 16,720 17, 150 17, 580 18,010 18,450 18, 890 19,330 19,780 20,230 20,690 21,140 21,600 22,070 22,540 23,010 23,480 23,960 1030.5
1030.4 15, 450 15, 870 16,290 16, 710 17 140 17, 570 18, 000 18, 440 18,880 19, 320 19, 770 20, 220 20,680 21,130 21, 590 22, 060 22, 530 23,000 23, 470 23,950 24,430 1030.4
1030.3 15, 860 16, 280 16, 700 17,:130 17,:560 17, 990 18, 430 18, 870 19,310 19, 760 20, 210 20, 670 21,120 21, 590 22,050 22, 520 22, 990 23,460 23, 940 24,420 24,900 1030.3
1030.2 16, 270 16, 690 17, 120 17, 550 17,980 18, 420 18, 860 19, 310 19,750 20,200 20, 660 21,120 21,580 22, 040 22, 510 22, 980 23,450 23, 930 24, 410 24, 900 25, 380 1030.2
1030.1 16,680 17, 110 17,:540 17, 970 18,410 18,:850 19, 300 19, 740 20,190 20,650 21, 110 21,570 22, 030 22, 500 22, 970 23, 440 23, 920 24,400 24, 890 25,370 25, 860 1030.1

1030.0 17,100 17,530 17,970 18,400 18,840 19,290 19,730 20,190 20, 640 21,100 21,560 22,020 22,490 22,960 23,430 23,910 24,390 24,880 25,360 25,850 26, 350 1030.0
1029.9 17,520 17,950 18,390 18,830 19,270 19,720 20,170 20,630 21,080 21,540 22,010 22,480 22, 950 23,420 23,900 24, 380 24,860 25,350 25,840 26,330 26,830 1029.9
1029.8 17,940 18,380 18,820 19,260 19,710 20,160 20,610 21,070 21,530 21,990 22,460 22,930 23,410 23, 880 24,360 24,850 25, 330 25, 820 26,320 26,810 27,310 1029.8
1029.7 18, 360 18,800 19,250 19, 690 20, 150 20,600 21, 060 21,520 21,980 22, 450 22, 920 23, 390 23, 870 24, 350 24, 830 25, 320 25,810 26, 300 26, 800 27,300 27, 800 1029.7
1029.6 18,790 19, 230 19,680 20, 130 20, 590 21,040 21, 500 21,970 22,430 22, 900 23, 380 23, 860 24, 340 24, 820 25, 310 25, 790 26,290 26, 780 27, 280 27,780 28,290 1029.6

1029.5 19, 220 19, 670 20, 120 20, 570 21,030 21, 490 21,950 22,420 22,890 23, 360 23,840 24, 320 24,800 25, 290 25, 780 26, 270 26, 770 27, 270 27, 770 28,270 28,780 1029.5
1029.4 19, 660 20, 110 20, 560 21, 020 21, 480 21, 940 22,410 22, 880 23,350 23,830 24,310 24, 790 25, 280 25,770 26, 260 26, 750 27, 250 27, 760 28, 260 28, 770 29,280 1029.4
1029.3 20, 090 20, 550 21,000 21,460 21, 930 22, 390 22,860 23, 340 23,810 24,290 24,780 25, 260 25, 750 26, 240 26, 740 27, 240 27, 740 28, 250 28, 750 29,260 29,780 1029.3
1029.2 20, 530 20, 990 21,450 21, 910 22,380 22, 850 23,320 23, 800 24,280 24 760 25,250 25, 740 26, 230 26, 730 27, 220 27, 730 28, 230 28, 740 29, 250 29, 760 30,280 1029.2
1029.1 20, 980 21,440 21,900 22,370 22,840 23, 310 23, 780 24, 260 24,750 25,230 25,720 26, 210 26, 710 27, 210 27, 710 28, 220 28, 720 29, 230 29, 750 30,270 30,790 1029.1

1029.0 21,420 21, 880 22,350 22,820 23,290 23, 770 24, 250 24, 730 25,220 25, 710 26,200 26, 700 27,190 27, 700 28,200 28, 710 29,220 29, 730 30, 250 30,770 31,290 1029.0
1028.9 21,860 22, 330 22,800 23,270 23,750 24, 230 24,710 25,190 25,680 26,170 26, 670 27, 170 27, 670 28, 170 28, 680 29, 190 29, 710 30, 220 30, 740 31,260 31,790 1028.9
1028.8 22,300 22, 770 23,250 23, 720 24,200 24,680 25,170 25, 660 26, 150 26,640 27,140 27,640 28,150 28, 650 29, 160 29, 680 30, 190 30, 710 31,240 31,760 32,290 1028.8
1028.7 22,750 23,220 23,700 24,180 24, 660 25,140 25, 630 26,120 26,620 27,110 27, 620 28, 120 28,630 29,140 29, 650 30, 170 30, 690 31, 210 31,730 32,260 32,790 1028.7
1028.6 23,200 23, 670 24,150 24, 630 25,120 25,610 26,100 26,590 27, 090 27,590 28, 090 28, 600 29,110 29, 620 30, 140 30, 660 31,180 31, 700 32, 230 32,760 33, 300 1028.6

1028.5 23,650 24,130 24, 610 25, 090 25, 580 26, 070 26, 560 27,060 27,560 28, 070 28, 570 29, 080 29, 590 30,110 30, 630 31,150 31, 670 32, 200 32, 730 33, 270 33,800 1028.5
1028.4 24,100 24, 580 25, 070 25, 550 26, 040 26, 540 27, 040 27,540 28,040 28,540 29,050 29, 570 30, 080 30,600 31,120 31,650 32,170 32, 700 33, 240 33, 770 34,310 1028.4
1028.3 24,560 25, 040 25, 530 26, 020 26,510 27, 010 27, 510 28,010 28,520 29, 030 29, 540 30, 050 30, 570 31, 090 31,620 32, 140 32, 670 33, 210 33, 740 34,280 34, 820 1028.3
1028.2 25, 020 25, 500 25, 990 26, 490 26,980 27, 480 27, 980 28,490 29,000 29, 510 30,030 30,540 31,060 31,590 32,120 32,650 33,180 33, 710 34, 250 34,790 35, 340 1028.2
1028.1 25, 480 25, 970 26,460 26, 960 27,450 27, 960 28,460 28, 970 29,480 30,000 30,520 31,040 31,560 32, 090 32, 620 33,150 33,680 34,220 34, 760 35, 310 35, 850 1028.1

HEADWATER 1036 to 1038 MAY 2000



DISCHARGE FOR ALL
NORRIS DAM

SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

21

ELEVATIONS
130 HEADWATER ELEVATION __

1036.0 1036.1 1036.2 1036.3 1036.4 1036.5 1036.6 11036.7 1036.8 1036.9 1037.0 1 1037.1 1037.2 1037.3 1037.4 1037.5 1037.6 1037.7 1037.8 1037.9 1038.0 1
1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

25,940
26,390
26,840
27,290
27,750

28,200
28, 660
29, 120
29, 590
30, 050

30,520
30,970
31,420
31,870
32, 320

32, 770
33,230
33,690
34,140
34,600

35,070
35,510
35,960
36,410
36,860

37,310
37,770
38,220
38,680
39,130

39,590
40,040
40,490
40,940
41,390

41,840
42,290
42,740
43,200
43,650

44,110
44,590
45,080
45,570
46,060

46,550
47,040
47,540
48,040
48,530

49,030
49,590
50,160
50,720
51,290

51,860
52,430
53,010
53,590
54,170

26,430
26,880
27,340
27, 790
28,250

28,710
29, 170
29,630
30,100
30, 570

31,040
31,490
31,940
32, 390
32, 850

33,300
33,760
34,220
34,680
35,140

35,600
36,050
36,510
36, 960
37, 410

37,860
38,320
38, 770
39, 230
39,690

40, 150
40, 600
41,050
41,500
41,950

42,410
42,860
43, 320
43, 770
44,230

44,690
45,170
45, 660
46, 150
46, 640

47, 140
47,630
48,130
48,630
49,130

49,630
50,200
50, 760
51, 330
51,900

52,470
53,050
53,630
54,210
54,800

26,930
27,380
27,840
28,300
28,760

29,220
29,680
30,150
30,620
31,080

31,560
32,010
32,460
32,920
33,380

33,840
34,300
34,760
35,220
35, 680

36,150
36, 600
37,050
37, 510
37,960

38,420
38,870
39, 330
39,790
40,250

40,710
41,160
41,610
42, 070
42,520

42,980
43,430
43,890
44, 350
44, 810

45,270
45, 760
46,250
46,740
47,230

47,730
48,230
48,730
49, 230
49, 730

50,230
50, 800
51,370
51,940
52,510

53,090
53,670
54,250
54,830
55, 420

27,430
27,880
28, 340
28, 800
29,270

29,730
30,200
30,660
31,130
31,610

32,080
32, 540
32,990
33,450
33,910

34, 370
34,830
35,300
35,760
36,230

36,690
37, 150
37,600
38,060
38,510

38,970
39,430
39,890
40,350
40,810

41,270
41,730
42,180
42, 640
43, 090

43,550
44,010
44,470
44,930
45,390

45,850
46,340
46,830
47,330
47,820

48,320
48, 820
49, 320
49,830
50, 330

50,840
51,410
51,980
52,550
53,130

53,710
54,290
54,870
55, 460
56,050

27, 930
28, 390
28,850
29,310
29,780

30,240
30,710
31,180
31,660
32,130

32,610
33,070
33, 520
33, 980
34,450

34,910
35,370
35, 840
36, 300
36,770

37,240
37, 700
38, 150
38, 610
39,070

39, 530
39,990
40,450
40,910
41,380

41,840
42,300
42,750
43,210
43,670

44, 130
44,590
45,050
45,510
45,970

46,430
46,930
47,420
47,920
48,420

48,920
49,420
49,920
50,430
50,940

51,450
52,020
52,590
53,170
53, 740

54,330
54,910
55,500
56,090
56,680

28,440
28, 900
29,360
29,830
30,290

30,760
31,230
31,710
32,180
32,660

33,140
33,600
34,060
34,520
34,980

35,450
35,910
36,380
36, 850
37, 320

37, 790
38,250
38, 710
39, 170
39, 630

40, 090
40, 550
41,010
41,480
41,940

42,410
42,870
43, 320
43, 780
44,240

44, 700
45,170
45,630
46,090
46,560

47,020
47,520
48,010
48, 510
49,010

49, 520
50, 020
50, 530
51,030
51,540

52,050
52,630
53,200
53,780
54,360

54,950
55, 540
56, 130
56, 720
57,310

28, 940
29, 410
29, 870
30, 340
30,810

31,280
31,760
32,230
32,710
33, 190

33,670
34130
34: 600
35,060
35,530

35, 990
36, 460
36,930
37, 400
37, 870

38,350
38,810
39,270
39,730
40,190

40,650
41,120
41,580
42,050
42,510

42,980
43,440
43, 900
44, 360
44,820

45, 290
45, 750
46,210
46, 680
47, 140

47,610
48,110
48,610
49,110
49,610

50,120
50,620
51,130
51,640
52, 150

52,670
53,240
53, 820
54, 400
54,990

55,580
56,160
56, 760
57, 350
57,950

29,460
29,920
30,390
30,860
31,330

31,810
32,280
32,760
33,240
33,720

34,210
34,670
35,140
35,600
36,070

36,540
37,010
37, 480
37,950
38,430

38,900
39, 360
39, 830
40, 290
40, 750

41,220
41,680
42,150
42, 620
43,090

43,560
44,020
44,480
44,940
45,410

45,870
46,330
46,800
47,270
47,740

48,200
48,700
49,210
49,710
50,210

50,720
51, 230
51,740
52,250
52,770

53,280
53,860
54,440
55,030
55,610

56,200
56,800
57, 390
57, 990
58,590

29,970
30,440
30,910
31,380
31,860

32,330
32,810
33,290
33,780
34,260

34,750
35,210
35,680
36,150
36,620

37,090
37,560
38, 030
38, 510
38,980

39,460
39, 930
40, 390
40, 850
41,320

41,790
42,250
42,720
43,190
43,660

44,140
44,600
45,060
45, 530
45,990

46,460
46,920
47,390
47,860
48,330

48,800
49,300
49,810
50,310
50,820

51,330
51,840
52,350
52,870
53,380

53,900
54,480
55,070
55,650
56, 240

56,830
57,430
58,030
58,630
59,230

30,490
30, 960
31, 430
31, 910
32, 380

32, 860
33,340
33, 830
34, 310
34, 800

35, 290
35, 760
36, 220
36, 700
37, 170

37, 640
38, 110
38, 590
39, 070
39, 550

40, 020
40,490
40, 960
41,420
41, 890

42, 360
42, 830
43, 300
43, 770
44, 240

44, 720
45,180
45, 650
46, 110
46, 580

47,050
47,510
47,980
48, 450
48, 930

49,400
49,900
50,410
50, 920
51,430

51,940
52,450
52, 970
53,480
54,000

54,520
55, 100
55,690
56, 280
56, 870

57,470
58, 070
58, 670
59, 270
59,880

31,010
31,480
31,960
32, 440
32, 910

33, 400
33, 880
34, 370
34, 850
35, 340

35, 830
36, 300
36, 770
37, 250
37, 720

38, 200
38, 670
39,150
39, 630
40,110

40,590
41,060
41,520
41, 990
42, 460

42,930
43,400
43,880
44,350
44,820

45,300
45,770
46,230
46, 700
47, 170

47,640
48, 110
48,580
49,050
49, 530

50, 000
50, 510
51,010
51,520
52, 040

52, 550
53, 060
53, 580
54, 100
54, 620

55, 140
55, 730
56, 320
56,910
57,510

58, 100
58, 700
59, 310
59, 910
60, 520

31, 530
32, 010
32,490
32, 970
33,450

33, 930
34,420
34, 910
35,400
35, 890

36, 380
36, 850
37, 330
37, 800
38, 280

38, 750
39, 230
39, 710
40,190
40, 670

41,160
41,630
42, 100
42, 570
43, 040

43, 510
43, 980
44,460
44, 930
45,410

45, 880
46, 350
46, 820
47, 290
47, 760

48, 230
48, 710
49,180
49,650
50, 130

50, 600
51,110
51,620
52, 130
52, 650

53, 160
53, 680
54, 200
54, 720
55, 240

55, 770
56, 360
56, 950
57, 540
58,140

58, 740
59, 350
59, 950
60,560
61,170

32, 060
32, 540
33, 020
33, 500
33,980

34,470
34, 960
35,450
35,940
36, 430

36,930
37,400
37, 880
38, 360
38,830

39, 310
39, 790
40,280
40,760
41,240

41,730
42,200
42,670
43,140
43,620

44,090
44,560
45,040
45,520
45,990

46,470
46,940
47,410
47, 880
48, 360

48, 830
49, 300
49, 780
50, 260
50, 730

51,210
51,720
52,230
52,750
53,260

53, 780
54, 300
54,820
55,340
55,870

56,400
56, 990
57,580
58,180
58, 780

59,380
59,990
60,600
61,210
61,830

32,590
33,070
33, 550
34, 040
34,520

35, 010
35, 500
35,990
36, 490
36, 990

37,480
37,960
38, 440
38, 920
39,400

39, 880
40, 360
40,840
41,330
41,810

42,300
42,770
43, 250
43, 720
44,200

44, 670
45, 150
45,630
46, 100
46,580

47,060
47,540
48,010
48, 480
48, 960

49,430
49,910
50,380
50, 860
51,340

51,820
52, 330
52, 850
53,360
53, 880

54,400
54, 920
55,450
55, 970
56, 500

57,030
57,620
58,220
58,820
59,420

60, 030
60, 640
61, 250
61, 860
62,480

33, 120
33, 600
34, 090
34, 580
35,060

35, 560
36, 050
36, 540
37, 040
37, 540

38, 040
38, 520
39, 000
39, 480
39, 960

40,440
40,930
41,410
41, 900
42, 390

42,880
43,350
43,830
44,300
44,780

45,260
45,740
46,210
46, 700
47,180

47,660
48,130
48,610
49,080
49,560

50, 030
50, 510
50, 990
51,470
51,950

52, 430
52, 940
53, 460
53,980
54,500

55,020
55, 550
56,070
56, 600
57, 130

57,660
58,260
58,860
59,460
60,070

60, 670
61, 290
61, 900
62, 520
63,140

33,650
34,140
34, 630
35, 120
35,610

36, 100
36, 600
37, 100
37, 590
38, 100

38,600
39,080
39,560
40,040
40,530

41,010
41,500
41,990
42, 470
42,960

43,460
43,930
44,410
44,890
45,360

45,840
46,320
46,810
47,290
47, 770

48,250
48, 730
49,210
49,680
50, 160

50,640
51,120
51,600
52, 080
52, 560

53, 040
53, 560
54, 080
54, 600
55, 120

55,650
56, 170
56, 700
57,230
57,760

58, 290
58, 890
59, 500
60, 100
60,710

61,320
61,940
62, 550
63,170
63, 800

34,190
34,680
35, 170
35, 660
36,160

36,650
37,150
37,650
38, 150
38, 650

39,160
39,640
40,130
40,610
41,100

41,580
42,070
42, 560
43, 050
43,540

44,040
44,510
44, 990
45, 470
45, 950

46,430
46, 920
47,400
47,880
48,370

48,850
49, 330
49, 810
50, 290
50, 770

51,250
51,730
52,210
52,690
53,180

53,660
54,180
54, 700
55, 220
55,750

56,270
56,800
57, 330
57, 860
58, 400

58,930
59,540
60, 140
60, 750
61,360

61,980
62,590
63,210
63,830
64,460

34,730
35,220
35, 720
36, 210
36,710

37,210
37, 710
38, 210
38,710
39,220

39, 720
40,210
40, 690
41,180
41,670

42, 160
42, 650
43, 140
43, 630
44,130

44, 620
45, 100
45, 580
46, 060
46, 540

47, 030
47, 510
48, 000
48, 480
48,970

49,460
49, 930
50, 410
50, 890
51, 370

51,860
52,340
52, 820
53, 310
53, 790

54, 280
54, 800
55, 320
55, 850
56, 380

56, 900
57,430
57, 970
58, 500
59, 040

59, 570
60, 180
60, 790
61,400
62,010

62,630
63,250
63,870
64,500
65, 120

35,280
35, 770
36, 270
36, 760
37,260

37, 760
38, 260
38, 770
39,270
39,780

40,290
40,780
41,270
41,750
42, 240

42, 730
43,230
43,720
44,220
44,710

45,210
45,690
46,170
46, 650
47,140

47, 620
48,110
48, 600
49, 080
49, 570

50, 060
50, 540
51,020
51,500
51,990

52,470
52,950
53,440
53, 930
54,410

54, 900
55, 420
55, 950
56,480
57,010

57,540
58,070
58, 600
59, 140
59, 680

60,220
60, 830
61,440
62,050
62,670

63,290
63,910
64, 530
65,160
65,790

35,820
36, 320
36, 820
37, 320
37, 820

38,320
38,820
39,330
39,840
40,350

40,860
41,350
41,840
42,330
42,820

43, 310
43, 810
44,300
44, 800
45,300

45,800
46,280
46,760
47,250
47,730

48,220
48,710
49,200
49, 690
50, 180

50,670
51,150
51, 630
52, 120
52,600

53,080
53,570
54,060
54,550
55,040

55, 530
56, 050
56,580
57,110
57,640

58,170
58, 710
59, 240
59, 780
60, 320

60, 860
61,470
62,090
62,700
63,320

63,950
64,570
65,200
65,830
66,460

36,370
36, 870
37, 370
37, 870
38,380

38,880
39,390
39,900
40,410
40,920

41,430
41,920
42,420
42,910
43,400

43,900
44,390
44,890
45, 390
45, 890

46,390
46,870
47, 360
47, 850
48, 330

48, 820
49, 310
49,800
50,290
50,780

51,280
51,760
52,240
52,730
53,220

53,700
54,190
54,680
55, 170
55,660

56, 150
56, 680
57,210
57,740
58,270

58,810
59,350
59,880
60,430
60,970

61,510
62,120
62, 740
63, 360
63,980

64,610
65,230
65,870
66, 500
67,130

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

MAY 2000 
HEADWATER 1036 to 1038

MAY 2000 HEADWATER 1036 to 1038



22 NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

ELEVATIONS
11036.0 1.HEADWATER ELEVATION ___ _

! z 1036.0_1036.1 1036.2 1036.3 1036.4 1036.5 1036.6 1036.7 1036.8 1036.9 1037.0 1037.1 11037.2 1 1037.4 1037.5 1 1037.6 1037.7 1037.8 1 1037.9 [1038.0

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

54,760
55, 380
56,000
56,630
57,260

57,900
58,530
59, 180
59,820
60,470

61,120
61,820
62,510
63, 220
63,920

64, 640
65, 350
66, 070
66, 790
67, 520

68, 260

55, 380
56, 010
56,630
57,270
57,900

58,540
59,180
59,820
60,470
61,120

61,780
62,480
63,180
63,880
64, 590

65,310
66,030
66,750
67,480
68,210

68,950

56,010
56,640
57,270
57,900
58,540

59, 180
59, 830
60,470
61,120
61,780

62,440
63, 140
63,840
64, 550
65,270

65,990
66,710
67,430
68,170
68,900

69,640

56,640
57,270
57,910
58,540
59,180

59, 830
60,480
61,130
61,780
62,440

63,100
63,800
64,510
65,230
65,940

66,660
67,390
68,120
68,860
69,590

70,340

57, 280
57, 910
58,550
59,190
59,830

60,480
61,130
61,780
62,440
63, 100

63,760
64,470
65, 180
65,900
66,620

67,350
68,080
68,810
69,550
70,290

71,040

57, 910
58, 550
59, 190
59, 830
60,480

61, 130
61, 780
62,440
63,100
63,760

64,430
65,140
65,860
66,580
67,300

68,030
68,760
69,500
70,240
70,990

71,740

58,550
59,190
59,830
60,480
61,130

61,780
62,440
63,100
63,760
64,430

65,100
65,820
66,540
67,260
67,990

68,720
69,450
70,200
70,940
71,690

72,440

59,190
59,840
60,480
61,130
61,780

62,440
63,100
63,760
64,430
65,100

65,770
66,490
67,210
67,940
68,670

69,410
70,150
70,890
71, 640
72, 390

73, 150

59, 840
60,480
61, 130
61, 790
62,440

63, 100
63, 760
64,430
65, 100
65, 770

66,450
67,170
67,900
68, 630
69, 360

70,100
70,840
71,590
72,340
73,100

73,860

60,490
61,130
61,790
62,440
63,100

63,760
64,430
65,100
65,770
66,450

67,130
67, 850
68, 580
69,310
70,050

70,790
71,540
72,290
73,050
73,810

74,570

61,140
61,790
62,440
63, 100
63, 760

64,430
65, 100
65, 770
66,440
67, 120

67, 810
68, 530
69,270
70,000
70, 750

71, 490
72, 240
73, 000
73, 760
74, 520

75,290

61, 790
62, 440
63, 100
63, 760
64, 430

65,090
65,770
66,440
67, 120
67, 800

68,490
69, 220
69,960
70,700
71,440

72, 190
72,950
73, 700
74, 470
75,230

76,000

62,440
63,100
63, 760
64,430
65,090

65,760
66,440
67,120
67, 800
68, 490

69, 170
69, 910
70, 650
71,390
72, 140

72, 900
73,650
74, 410
75, 180
75,950

76, 720

63,100
63, 760
64,420
65, 090
65, 760

66,440
67,120
67, 800
68,480
69, 170

69, 860
70, 600
71,340
72,090
72,640

73, 600
74, 360
75, 130
75, 900
76, 670

77,450

63, 760
64,420
65,090
65,760
66,430

67,110
67, 790
68, 480
69, 170
69,860

70,550
71,300
72,040
72,790
73,550

74,310
75,070
75,840
76,610
77,390

78,170

64, 420
65, 090
65, 760
66, 430
67, 110

67,790
68,470
69,160
69, 850
70, 550

71,250
71,990
72, 740
73, 500
74,260

75,020
75,790
76, 560
77, 330
78, 120

78, 900

65, 090
65, 760
66, 430
67, 110
67,790

68,470
69,160
69,850
70, 540
71,240

71,940
72, 690
73,440
74, 200
74, 960

75, 730
76, 500
77,280
78,060
78,840

79,630

65,760
66,430
67, 100
67,780
68,470

69,150
69, 840
70, 540
71,230
71,940

72,640
73, 390
74, 150
74, 910
75, 680

76,450
77, 220
78, 000
78, 780
79, 570

80,360

66,430
67, 100
67, 780
68,460
69,150

69, 840
70, 530
71, 230
71,930
72, 630

73, 340
74, 100
74, 860
75, 620
76, 390

77, 170
77, 940
78,730
79, 510
80,300

81,100

67, 100
67, 780
68,460
69,140
69,830

70,530
71, 220
71, 920
72,630
73,330

74,040
74,800
75,570
76, 340
77, 110

77, 890
78, 670
79,450
80,240
81,040

81,840

67, 770
68, 460
69,140
69,830
70,520

71, 220
71,920
72,620
73,330
74,040

74,750
75,510
76,280
77,050
77,830

78,610
79,390
80,180
80, 980
81, 780

82,580

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

HEAD WATER 1036 to 1038 
MAY 2000

HEADWATER 1036 to 1038 MAY 2000



DISCHARGE
NORRIS DAM

FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

23

ELEVATIONS

I_ _ ___ __ _ __ _ HEADWATER ELEVATION _z

1038.0 1038.1 1038.2 1038.3 1038.4 1038.5 1038.6 1038.7 1038.8 1038.9 1039.0 1039.1 1039.2 1039.3 1039.4 1039.5 1039.6 1039.7 1039.8 1039.9 1040.0 -

1034.0
1033.9
1033.8
1033.7
1033.6

1033.5
1033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

9,380
9,730

10, 090
10,450
10,810

11, 180
11,560
11,940
12, 320
12,700

13,100
13,490
13,880
14,290
14,690

15, 100
15, 510
15,930
16,350
16,770

17,200
17,630
18,060
18, 500
18,940

19, 380
19,830
20,280
20, 730
21,190

21,650
22,110
22,560
23,030
23,490

23,960
24,430
24,900
25,380
25,860

26, 350
26,830
27,310
27,800
28,290

28,780
29,280
29,780
30,280
30,790

31,290
31,790
32,290
32,790
33,300

33,800
34,310
34,820
35,340
35,850

9,730
10,090
10,450
10,810
11,180

11,560
11,930
12, 320
12,700
13,090

13,490
13,880
14, 280
14,690
15,100

15,510
15,930
16,350
16, 770
17,200

17,630
18,060
18,500
18,940
19,380

19,830
20, 280
20, 730
21, 190
21,650

22, 120
22,570
23,040
23,500
23,970

24,440
24,910
25,390
25,870
26,360

26,840
27,330
27,810
28,300
28,800

29,290
29,790
30,300
30,800
31,310

31,820
32,320
32,820
33,330
33,830

34,340
34,850
35,370
35,890
36,400

10,090
10,450
10,810
11, 180
11,550

11,930
12,310
12,700
13, 090
13, 480

13,880
14,280
14, 690
15, 100
15,510

15,930
16,350
16, 770
17, 200
17, 630

18,070
18, 500
18,940
19,380
19,830

20, 280
20, 730
21,190
21,650
22,120

22,580
23,040
23,510
23,980
24,450

24,920
25,400
25,880
26, 370
26, 850

27,340
27,830
28,320
28,810
29,310

29,810
30, 310
30, 820
31,320
31,830

32,350
32,850
33,350
33,860
34,370

34,880
35,400
35, 920
36, 440
36,960

10,440
10,810
11, 180
11,550
11,930

12, 310
12, 700
13,090
13,480
13,880

14,280
14, 690
15,100
15, 510
15,920

16, 340
16,770
17, 200
17, 630
18,060

18,500
18,940
19, 380
19,830
20,280

20,730
21,190
21, 650
22, 120
22,580

23, 050
23, 520
23, 990
24, 460
24, 930

25,410
25,890
26, 370
26, 860
27,350

27,840
28,330
28,830
29, 320
29,820

30, 330
30, 830
31,340
31,850
32, 360

32,880
33,380
33,890
34,400
34,910

35,430
35,950
36,470
36,990
37,510

10,810
11, 180
11,550
11,930
12,310

12, 690
13,080
13,480
13,880
14,280

14,690
15,090
15,510
15,920
16,340

16,770
17, 190
17, 630
18, 060
18,500

18,940
19,390
19,830
20,280
20,740

21, 190
21,650
22,120
22,580
23,050

23,530
24,000
24,470
24,940
25,420

25,900
26,380
26,870
27,360
27,850

28,350
28,840
29, 340
29, 840
30,340

30,850
31,350
31,860
32,380
32,890

33,410
33,920
34, 430
34,940
35,460

35,980
36,500
37,020
37,540
38,070

11,170
11,550
11,920
12,310
12,690

13, 080
13,480
13,870
14,280
14,680

15,090
15,500
15,920
16,340
16,760

17,190
17,620
18,060
18, 500
18,940

19,390
19,830
20,280
20,740
21,190

21,650
22,120
22, 580
23, 050
23, 530

24,010
24,480
24,950
25, 430
25, 910

26,390
26,880
27,370
27,860
28,360

28,860
29,350
29,850
30,360
30,860

31,370
31,880
32,390
32,910
33,430

33,950
34,460
34,970
35,490
36,010

36, 530
37,050
37,580
38,100
38,630

11,550
11,920
12,300
12,690
13,080

13,470
13,870
14,270
14,680
15,090

15,500
15,920
16,340
16,760
17,190

17,620
18,060
18,490
18,940
19,380

19,830
20,280
20,740
21,190
21,650

22,120
22,580
23,050
23, 530
24,010

24,490
24,960
25,440
25,920
26,400

26,890
27,380
27,870
28,370
28,870

29,370
29,870
30,370
30,880
31,380

31,890
32,410
32,920
33,440
33, 970

34,490
35,000
35,520
36,040
36,560

37,080
37,610
38,130
38,660
39,200

11,920
12,300
12,690
13,080
13,470

13,870
14,270
14,680
15,090
15, 500

15,920
16,340
16,760
17,190
17,620

18,050
18, 490
18, 930
19,380
19, 830

20,280
20,740
21, 190
21, 650
22, 120

22,580
23,050
23, 530
24, 010
24,490

24,970
25,450
25,930
26,410
26,900

27,390
27,880
28, 380
28, 880
29,380

29,880
30,390
30,890
31,400
31,910

32,420
32, 940
33, 460
33, 980
34, 510

35,030
35, 550
36,070
36,590
37,110

37,640
38, 170
38,700
39,230
39,760

12, 300
12, 680
13, 070
13, 470
13, 860

14,270
14,670
15, 080
15, 500
15,910

16, 330
16,760
17, 180
17, 620
18, 050

18, 490
18, 930
19, 380
19, 830
20, 280

20, 740
21,190
21,650
22, 120
22, 580

23, 050
23, 530
24,010
24,490
24,970

25,460
25, 940
26,420
26,910
27,400

27,890
28,390
28,890
29,390
29,890

30,400
30,910
31, 410
31, 930
32,440

32,960
33,470
34,000
34,520
35,050

35,580
36,100
36,620
37,140
37,670

38,200
38,730
39,260
39,790
40,330

12,680
13, 070
13,460
13,860
14,260

14, 670
15,080
15,490
15,910
16,330

16,760
17,180
17, 610
18, 050
18,490

18,930
19,370
19,820
20, 280
20,730

21,190
21,650
22,120
22,580
23,050

23,530
24, 010
24, 490
24, 970
25,460

25, 950
26,430
26,920
27, 410
27, 900

28,400
28,900
29,400
29,900
30,410

30,920
31,430
31,940
32,450
32,970

33,490
34,010
34,540
35,070
35,600

36, 130
36,650
37, 170
37, 700
38,230

38,760
39,290
39,830
40, 360
40,900

13,070
13,460
13,860
14,260
14,670

15,070
15, 490
15, 900
16, 330
16, 750

17,180
17,610
18, 050
18,480
18,930

19, 370
19,820
20,270
20,730
21,190

21,660
22,120
22,580
23,050
23,530

24,010
24,490
24,970
25,460
25,950

26,440
26,930
27,420
27,910
28,410

28,910
29,410
29,910
30, 420
30, 930

31,440
31,960
32,470
32, 990
33,510

34,030
34,550
35,080
35,610
36,150

36,680
37,210
37,730
38, 260
38, 790

39, 320
39,860
40,400
40, 940
41,480

13,460
13,860
14,260
14,660
15,070

15,480
15, 900
16, 320
16, 750
17,180

17,610
18,040
18, 480
18, 920
19, 370

19,820
20,270
20, 730
21,190
21,650

22,120
22, 590
23,060
23, 530
24,010

24,490
24,970
25,460
25,950
26,440

26,940
27, 430
27,920
28,420
28,920

29,420
29,920
30,430
30,940
31,450

31,970
32,480
33, 000
33, 520
34, 040

34, 570
35,100
35,630
36,160
36,700

37,240
37,760
38,290
38,820
39,360

39,890
40,430
40, 970
41, 510
42,060

13, 850
14,250
14,660
15, 070
15,480

15, 900
16, 320
16,740
17, 170
17, 600

18,040
18,480
18, 920
19, 360
19,810

20, 270
20, 720
21,180
21, 650
22,110

22, 590
23, 060
23, 530
24, 010
24, 490

24, 970
25,460
25, 950
26,440
26,940

27,440
27,930
28,430
28,930
29,430

29,930
30, 440
30, 950
31,460
31,980

32,500
33, 020
33, 540
34, 060
34, 580

35,110
35, 640
36,180
36,710
37,250

37,790
38,320
38,850
39,390
39, 920

40,460
41,000
41,540
42, 090
42,640

14,250
14,660
15, 060
15,480
15, 890

16,310
16, 740
17, 170
17, 600
18, 040

18,480
18, 920
19, 360
19,810
20, 260

20, 720
21,180
21,640
22,110
22, 580

23,060
23, 530
24,000
24,480
24, 970

25,460
25, 950
26,440
26,940
27,440

27,940
28,440
28, 930
29, 440
29,940

30, 450
30, 960
31,470
31,990
32, 510

33, 030
33, 550
34, 070
34, 600
35, 130

35, 660
36,190
36,730
37,270
37,810

38, 350
38, 880
39, 420
39, 950
40,490

41, 030
41, 580
42,120
42,670
43,220

14,650
15, 060
15, 470
15,890
16,310

16,730
17,160
17,590
18,030
18,470

18,910
19,360
19,810
20,260
20,720

21,180
21,640
22, 110
22,580
23,050

23,530
24,000
24,480
24,970
25,450

25,940
26,440
26,940
27,440
27,940

28, 450
28, 940
29, 450
29,950
30,460

30,970
31,480
32, 000
32, 520
33,040

33,570
34,090
34, 610
35, 140
35,670

36, 210
36, 740
37,280
37,820
38,370

38,920
39,450
39, 990
40, 530
41,070

41,610
42,160
42,700
43,250
43,810

15, 060
15, 470
15, 890
16, 310
16, 730

17,160
17,590
18,030
18,460
18,910

19,360
19, 800
20, 260
20,710
21,170

21,630
22, 100
22,570
23,050
23,520

24,000
24,480
24,970
25, 450
25, 940

26, 440
26, 930
27, 430
27, 940
28,440

28, 950
29, 460
29,960
30,470
30,980

31,490
32, 010
32, 530
33, 050
33, 580

34, 100
34, 630
35, 160
35, 690
36,220

36,760
37,300
37,840
38,380
38,930

39,480
40,020
40,560
41,100
41,640

42,190
42,740
43,290
43, 840
44,390

15,470
15, 880
16, 300
16, 730
17,150

17, 580
18, 020
18,460
18, 900
19, 350

19,800
20, 250
20, 710
21,170
21,630

22,100
22,570
23,040
23, 520
24, 000

24,480
24, 970
25,450
25,940
26, 440

26, 930
27,430
27,940
28,440
28, 950

29,470
29, 970
30,480
30, 990
31, 500

32,020
32,540
33,060
33, 590
34,110

34,650
35, 170
35,700
36,240
36,770

37, 310
37,860
38,400
38, 950
39, 500

40,050
40,590
41,130
41,670
42,220

42,770
43,320
43,870
44,430
44,990

15,880
16, 300
16, 720
17, 150
17,580

18,020
18,450
18,900
19,340
19,790

20,250
20,700
21,160
21,630
22,090

22, 560
23, 040
23,510
23,990
24,480

24,970
25, 450
25, 940
26,440
26,930

27,430
27,930
28,440
28,950
29,460

29,980
30,490
31,000
31, 510
32, 030

32,550
33,070
33,600
34, 120
34,650

35,190
35,720
36, 250
36, 790
37,330

37,870
38, 420
38, 960
39, 510
40,070

40,620
41,160
41,710
42,250
42,800

43,350
43,910
44,460
45,020
45,580

16, 290
16, 720
17, 140
17, 580
18,010

18,450
18,890
19,340
19,790
20,240

20,700
21,160
21,620
22,090
22,560

23,030
23,510
23,990
24, 470
24,960

25,450
25,940
26,430
26,930
27,430

27,930
28,440
28, 950
29, 460
29,980

30,500
31, 010
31, 520
32, 040
32, 560

33, 080
33, 610
34, 130
34, 660
35,200

35, 730
36,270
36,800
37,340
37,890

38,430
38,980
39,530
40, 080
40,640

41,200
41, 740
42,290
42,830
43, 390

43,940
44,490
45,050
45,610
46,180

16,710
17,140
17,570
18,010
18,440

18,890
19,330
19,780
20,240
20,690

21,160
21,620
22,080
22,550
23,030

23,500
23,980
24,470
24,960
25,450

25,940
26,430
26,930
27,430
27, 930

28,440
28, 950
29,460
29,980
30,500

31,020
31, 530
32,050
32,570
33,090

33,610
34, 140
34, 670
35,210
35,740

36,280
36,820
37,360
37,900
38,450

38,990
39,540
40,100
40,650
41,210

41,770
42,320
42,870
43,420
43,970

44,530
45, 090
45, 650
46,210
46,770

17,130
17,570
18,000
18,440
18,880

19,330
19,780
20,230
20,690
21,150

21,610
22,080
22,550
23,020
23,500

23,980
24,460
24,950
25, 440
25, 930

26,430
26, 930
27, 430
27, 930
28, 440

28, 950
29, 460
29,970
30,490
31,020

31,540
32,060
32,580
33, 100
33,620

34,150
34,680
35,220
35,750
36,290

36,840
37,380
37,920
38,460
39,010

39,560
40,110
40,670
41,230
41,790

42,350
42,900
43,450
44,010
44,560

45,120
45,680
46,240
46,810
47,380

1034.0
1033.9
1033.8
1033.7
1033.6

1033.5
1033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

MAY 2000 
HEADWATER 1038 to 1040

MAY 2000 HEADWATER 1038 to 1040



24 NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

ELEVATIONS
0HEADWATER ELEVATION -

Q 1 1038.0 1038.1 1038.2 1038.3 1038.4 1038.5 1038.6 1038.7 1038.8 1 1038.9 1039.0 11039.1 F1039.2 1 1039.3 1 1039.4 1 1039.5 1039.6 1039.7 11039.8 1039.9 1040.0

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

36,370
36, 870
37, 370
37, 870
38,380

38,880
39,390
39,900
40,410
40,920

41,430
41,920
42,420
42,910
43,400

43,900
44,390
44,890
45,390
45,890

46,390
46,870
47,360
47,850
48,330

48,820
49,310
49,800
50,290
50,780

51,280
51,760
52, 240
52, 730
53,220

53, 700
54, 190
54,680
55, 170
55,660

56, 150
56,680
57,210
57,740
58,270

58,810
59,350
59,880
60,430
60,970

61,510
62,120
62, 740
63, 360
63,980

64,610
65,230
65, 870
66, 500
67, 130

36,930
37,430
37,930
38,430
38,940

39,450
39,950
40,470
40,980
41,490

42,010
42,500
43,000
43,490
43,990

44,480
44,980
45,480
45,980
46,480

46,980
47,470
47, 960
48, 450
48,940

49,430
49,920
50,410
50,900
51,390

51,890
52, 370
52, 860
53,350
53, 830

54,320
54,810
55,300
55,800
56,290

56,780
57,310
57, 840
58, 380
58, 910

59,450
59,990
60, 530
61, 070
61,620

62,160
62,780
63,400
64,020
64,640

65,270
65,900
66,530
67,170
67,810

37,480
37,980
38,490
38,990
39,500

40,010
40,520
41,040
41,550
42,070

42, 590
43,080
43, 580
44,070
44, 570

45,070
45, 570
46,070
46, 570
47,080

47, 580
48,070
48, 560
49,050
49, 540

50,030
50, 520
51,020
51,510
52,010

52, 500
52,990
53,480
53,970
54,460

54,950
55,440
55,930
56,420
56,920

57,410
57,950
58,480
59, 020
59, 550

60, 090
60, 630
61,180
61,720
62,270

62,820
63,430
64,060
64,680
65,310

65,940
66,570
67, 210
67, 850
68,490

38, 040
38, 540
39, 050
39, 560
40,070

40,580
41,100
41,610
42, 130
42,650

43, 170
43, 660
44 160
44, 660
45, 160

45, 660
46, 160
46,670
47, 170
47, 670

48, 180
48,670
49,160
49,650
50, 150

50,640
51,130
51,630
52,130
52,620

53, 120
53,610
54,100
54, 590
55,080

55,570
56, 070
56, 560
57, 060
57, 550

58, 050
58, 580
59,120
59,660
60,200

60,740
61,280
61,830
62, 370
62,920

63,470
64, 090
64,720
65,340
65,970

66,610
67,240
67,880
68,520
69,170

38,600
39,110
39, 620
40, 130
40,640

41,150
41,670
42,190
42,710
43,230

43,750
44, 250
44, 750
45,250
45,750

46,250
46,760
47,260
47,770
48,280

48,780
49,280
49, 770
50, 260
50,760

51,250
51,750
52,240
52,740
53,240

53,740
54, 230
54, 720
55, 210
55, 710

56,200
56,700
57,190
57, 690
58,190

58, 690
59, 220
59, 760
60, 300
60,840

61,390
61, 930
62, 480
63, 030
63, 580

64,130
64,750
65,380
66,010
66,640

67,280
67,920
68, 560
69,200
69,850

39,160
39, 670
40,190
40, 700
41, 210

41,730
42, 250
42, 770
43,290
43,810

44,340
44,840
45,340
45,840
46,340

46, 850
47,360
47, 860
48, 370
48,880

49,390
49,880
50,380
50, 870
51, 370

51,870
52, 360
52, 860
53, 360
53, 860

54, 360
54, 850
55,350
55,840
56,340

56, 830
57, 330
57,830
58, 320
58,820

59, 320
59,860
60,400
60,950
61,490

62,040
62,580
63, 130
63, 680
64,240

64,790
65,420
66, 050
66, 680
67, 320

67,950
68,590
69,240
69, 890
70, 540

39,730
40,240
40,760
41,270
41,790

42,310
42,830
43, 350
43,870
44,400

44,930
45, 430
45, 930
46,440
46,940

47, 450
47, 960
48,460
48,970
49,480

50,000
50,490
50,990
51, 490
51, 980

52,480
52,980
53,480
53,980
54,480

54,990
55, 480
55,980
56,470
56,970

57,470
57,960
58, 460
58,960
59,460

59,970
60,510
61,050
61,590
62,140

62, 690
63,240
63, 790
64, 340
64,900

65,450
66,080
66, 720
67,350
67,990

68,630
69,270
69,920
70,570
71,220

40,300
40,810
41,330
41,850
42,370

42,890
43,410
43,930
44,460
44,990

45,520
46,020
46,530
47,030
47, 540

48,050
48,560
49,070
49,580
50,090

50,610
51,100
51,600
52,100
52,600

53,100
53,600
54, 100
54, 610
55,110

55,610
56,110
56,610
57,100
57,600

58,100
58,600
59, 100
59,600
60,110

60,610
61,150
61,700
62,240
62,790

63,340
63,890
64,450
65,000
65,560

66,120
66,750
67,390
68,030
68,670

69, 310
69,960
70,610
71,260
71,910

40,870
41,390
41,910
42,430
42,950

43,470
44,000
44,520
45,050
45,580

46,110
46,620
47, 130
47,630
48,140

48,650
49,160
49, 680
50,190
50,700

51,220
51,720
52,220
52,720
53,220

53,720
54, 220
54, 730
55,230
55,740

56,240
56,740
57, 240
57, 740
58, 240

58,740
59,240
59,740
60,250
60,750

61,260
61,800
62,350
62,900
63,450

64 000
64:550
65,110
65,670
66,230

66,790
67, 420
68,060
68,700
69,350

69,990
70,640
71,290
71,950
72,610

41,450
41,970
42,490
43,010
43,530

44,060
44, 580
45,110
45,640
46, 180

46,710
47,220
47,730
48,240
48,750

49, 260
49, 770
50,290
50, 800
51,320

51,840
52, 340
52, 840
53, 340
53, 840

54, 350
"54, 850
55, 360
55, 860
56, 370

56,880
57, 380
57, 880
58, 380
58,880

59, 380
59,880
60,390
60,890
61,400

61,910
62,450
63,000
63,550
64,110

64,660
65, 220
65, 770
66, 330
66, 900

67,460
68,100
68, 740
69,380
70,030

70,680
71,330
71,980
72, 640
73, 300

42,020
42,550
43,070
43, 590
44,120

44,650
45, 170
45,710
46, 240
46, 770

47, 310
47, 820
48,330
48, 840
49,350

49, 870
50, 380
50, 900
51, 420
51, 930

52, 450
52, 960
53,460
53,960
54,470

54, 970
55,480
55, 990
56, 490
57, 000

57, 510
58, 010
58, 510
59, 020
59, 520

60, 020
60, 530
61, 040
61,540
62,050

62,560
63,110
63,660
64,210
64,770

65,320
65,880
66,440
67,000
67, 570

68,130
68,770
69,420
70,060
70, 710

71, 360
72, 020
72, 670
73, 330
74,000

42, 600
43,130
43,650
44,180
44, 710

45, 240
45, 770
46,300
46, 840
47, 370

47,910
48,420
48,940
49,450
49,960

50,480
51,000
51,510
52,030
52,550

53,070
53,580
54,080
54,590
55,090

55,600
56,110
56,620
57, 130
57,640

58, 150
58, 650
59, 150
59,660
60, 160

60,670
61, 180
61, 680
62, 190
62,700

63,210
63, 760
64, 320
64, 870
65, 430

65, 990
66, 550
67, 110
67, 680
68, 240

68, 810
69,450
70, 100
70, 750
71,400

72, 050
72, 710
73, 370
74, 030
74, 700

43,190
43,710
44,240
44,770
45,300

45,830
46,360
46,900
47,440
47,980

48, 520
49,030
49, 540
50, 060
50,580

51,090
51,610
52,130
52,650
53,170

53,700
54,200
54, 710
55, 220
55, 720

56,230
56, 740
57,250
57,760
58,280

58, 790
59, 290
59, 800
60, 300
60,810

61,320
61,830
62, 340
62,850
63,360

63,870
64, 420
64,980
65, 540
66, 100

66, 660
67, 220
67, 780
68, 350
68, 920

69,490
70, 130
70, 780
71, 430
72, 090

72, 740
73,400
74,070
74,730
75,400

43,770
44,300
44,830
45,360
45,890

46,430
46,960
47,500
48,040
48,580

49,120
49, 640
50,150
50,670
51,190

51,710
52, 230
52, 750
53, 270
53, 800

54, 320
54,830
55,340
55, 850
56, 360

56, 870
57, 380
57, 890
58, 400
58,920

59,430
59,940
60,440
60,950
61,460

61,970
62,480
62,990
63,500
64,020

64,530
65,090
65,640
66,200
66,760

67,330
67,890
68,460
69,030
69, 600

70,170
70,820
71, 470
72,120
72,780

73,440
74,100
74, 770
75,430
76,110

44, 360
44,890
45,420
45, 950
46, 490

47, 030
47, 560
48, 100
48, 650
49, 190

49,730
50, 250
50, 770
51, 290
51, 810

52, 330
52, 850
53,370
53,900
54,420

54,950
55,460
55,970
56,480
56,990

57, 500
58,020
58,530
59,040
59, 560

60,080
60,580
61, 090
61, 600
62, 110

62,620
63, 130
63,650
64, 160
64,680

65, 190
65, 750
66,310
66, 870
67,430

68,000
68, 570
69, 130
69, 700
70,280

70, 850
71,500
72, 160
72, 810
73,470

74, 130
74,800
75,47076, 140
76, 810

44,950
45, 480
46, 020
46, 550
47, 090

47, 630
48,170
48,710
49,250
49, 800

50, 350
50, 860
51, 380
51, 910
52,430

52,950
53,470
54, 000
54, 530
55,050

55, 580
56, 090
56, 600
57, 120
57, 630

58, 140
58, 660
59,170
59, 690
60,210

60,720
61,230
61,740
62,250
62, 760

63, 280
63,790
64, 310
64, 820
65,340

65, 860
66, 420
66,980
67,540
68,110

68, 670
69,240
69,810
70, 390
70, 960

71,540
72,190
72,850
73,510
74,170

74,830
75,500
76,170
76,850
77, 520

45, 550
46,080
46, 620
47,150
47, 690

48,230
48, 770
49, 320
49,860
50,410

50,960
51,480
52,000
52,530
53,050

53,570
54,100
54,630
55,160
55,690

56,220
56, 730
57, 240
57,750
58,270

58,780
59,300
59, 820
60,340
60,850

61,370
61,880
62,400
62,910
63,420

63,940
64,450
64,970
65,480
66,000

66,520
67,080
67,650
68, 210
68,780

69,350
69, 920
70, 490
71,070
71,650

72, 230
72,880
73,540
74, 200
74, 870

75, 530
76,210
76, 880
77,560
78,240

46, 140
46, 680
47, 220
47, 750
48, 300

48,840
49, 380
49, 930
50,480
51,030

51,580
52,100
52, 620
53, 150
53, 670

54, 200
54, 730
55, 260
55, 790
56, 320

56,850
57,370
57,880
58, 400
58, 910

59,430
59,950
60,460
60, 980
61, 500

62, 030
62, 540
63,050
63,570
64,080

64, 600
65, 110
65, 630
66, 150
66, 670

67, 190
67,760
68, 320
68,890
69,460

70,030
70, 600
71,180
71,760
72, 330

72, 920
73, 570
74, 240
74, 900
75,570

76, 240
76, 910
77,590
78,270
78,950

46, 740
47,280
47,820
48, 360
48, 900

49,450
50,000
50,540
51,090
51,650

52,200
52, 720
53, 250
53, 770
54, 300

54, 830
55, 360
55, 890
56,420
56, 960

57,490
58, 010
58, 520
59, 040
59, 560

60, 070
60, 590
61,110
61,640
62, 160

62, 680
63,190
63, 710
64, 220
64, 740

65,260
65, 780
66, 300
66,820
67,340

67, 860
68, 430
69,000
69, 570
70, 140

70, 710
71,290
71,860
72,440
73,030

73, 610
74,270
74, 930
75,600
76, 270

76,940
77, 620
78, 300
78, 980
79, 670

47,340
47,880
48,420
48,970
49,510

50,060
50,610
51,160
51,710
52,270

52,820
53,350
53,880
54,400
54,930

55,460
55, 990
56,530
57,060
57,590

58,130
58, 650
59,170
59,680
60,200

60,720
61,240
61,770
62,290
62,810

63,340
63,850
64,370
64,890
65,410

65,920
66,450
66,970
67,490
68,010

68,540
69,100
69,670
70,250
70,820

71,400
71, 970
72,550
73,140
73,720

74,300
74,970
75,640
76,310
76,980

77,650
78,330
79,010
79,700
80,390

47,950
48,490
49,030
49,580
50,130

50,680
51,230
51,780
52,330
52,890

53,450
53,980
54,500
55,030
55,560

56, 100
56, 630
57, 160
57,700
58,240

58, 770
59,290
59,810
60,330
60,850

61, 370
61,900
62,420
62,950
63,470

64,000
64,510
65,030
65,550
66,070

66,590
67,110
67,640
68, 160
68, 690

69,210
69,780
70,360
70,930
71, 510

72,080
72,660
73,240
73, 830
74, 410

75,000
75,670
76, 340
77,010
77,690

78,360
79,050
79,730
80,420
81,110

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

HEADWATER 1038 to 1040 MAY 2000



DISCHARGE
NORRIS DAM

FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

25

ELEVATIONS
6 __ HEADWATER ELEVATION ___

= 1038.0 1038.1 1038.2 1038.3 1 1038.4 1038.5 1038.6 1038.7 1038.8 1038.9 1039.0 1039.1 1039.2 1039.3 1 1039.4 1039.5 1039.6 1039.7 1039.8 1039.9 1040.0 -

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

67,770
68,460
69, 140
69, 830
70,520

71, 220
71, 920
72,620
73,330
74,040

74,750
75,510
76,280
77,050
77,830

78,610
79,390
80,180
80,980
81,780

82,580

68,450
69,140
69,820
70,520
71,210

71,910
72,610
73,320
74,030
74, 740

75,460
76,220
77, 000
77, 770
78,550

79,330
80,120
80, 920
81,710
82,520

83,320

69,130
69,820
70,510
71,210
71,900

72,610
73,310
74,020
74,730
75,450

76, 170
76, 940
77, 710
78,490
79,280

80,060
80,850
81,650
82,450
83,260

84,070

69,810
70,510
71,200
71,900
72,600

73,300
74,010
74,720
75,440
76,160

76,880
77,660
78, 430
79,220
80,000

80,790
81,590
82,390
83,190
84,000

84,820

70,500
71,190
71,890
72,590
73,300

74,000
74,720
75,430
76,150
76,870

77,600
78,380
79,160
79,940
80,730

81,530
82,330
83,130
83,940
84,750

85,570

71,190
71,880
72,580
73,290
74,000

74,710
75,420
76, 140
76,860
77,590

78,320
79,100
79,880
80, 670
81, 460

82,260
83,070
83,870
84,680
85,500

86,320

71,880
72, 580
73,280
73, 990
74,700

75,410
76,130
76,850
77,580
78,310

79, 040
79, 820
80,610
81,400
82,200

83, 000
83, 810
84,620
85,430
86,250

87,080

72,570
73,270
73,980
74, 690
75,400

76, 120
76, 840
77,570
78,290
79,030

79,760
80,550
81,340
82, 140
82,940

83,740
84,550
85,370
86,180
87,010

87,830

73,270
73,970
74,680
75,390
76,110

76,830
77,560
78,280
79,010
79,750

80,490
81,280
82,070
82,870
83,680

84,480
85,300
86,120
86,940
87,760

88,600

73, 960
74,670
75,390
76,100
76,820

77,540
78,270
79,000
79,740
80,470

81,220
82,010
82,810
83,610
84,420

85,230
86,050
86,870
87, 690
88, 520

89,360

74,660
75,380
76,090
76,810
77,530

78,260
78,990
79,720
80,460
81,200

81,950
82, 740
83, 550
84, 350
85, 160

85, 980
86, 800
87,620
88,450
89,290

90,120

75, 370
76, 080
76, 800
77, 520
78,250

78,980
79,710
80,450
81,190
81,930

82, 680
83, 480
84, 290
85, 100
85, 910

86, 730
87, 550
88, 380
89, 210
90, 050

90, 890

76, 070
76, 790
77, 510
78, 240
78, 970

79, 700
80,430
81,170
81,920
82,660

83,420
84,220
85,030
85, 840
86, 660

87, 480
88, 310
89, 140
89, 980
90, 820

91,660

76, 780
77, 500
78, 230
78, 950
79, 690

80,420
81,160
81,900
82,650
83,400

84,150
84,960
85,770
86,590
87,410

88,240
89,070
89,900
90,740
91,590

92,440

77, 490
78, 210
78, 940
79, 670
80, 410

81,150
81, 890
82, 630
83, 380
84, 140

84,890
85,710
86, 520
87, 340
88, 170

89,000
89,830
90,670
91,510
92,360

93,210

78,200
78, 930
79, 660
80, 390
81,130

81,870
82, 620
83,370
84,120
84,880

85,640
86,450
87,270
88,100
88,920

89, 760
90, 600
91,440
92, 280
93,140

93, 990

78,920
79,650
80,380
81,120
81,860

82,600
83,350
84,100
84,860
85,620

86, 380
87,200
88, 020
88,850
89,680

90,520
91:360
92,210
93, 060
93,910

94,770

79, 640
80, 370
81, 100
81, 850
82,590

83, 340
84,090
84,840
85,600
86, 360

87,130
87,950
88, 780
89, 610
90,450

91,290
92, 130
92,980
93,830
94,690

95,560

80,350
81,090
81,830
82, 570
83, 320

84,070
84, 830
85, 580
86, 350
87,110

87,880
88, 710
89, 540
90, 370
91,210

92, 050
92, 900
93,760
94, 610
95, 470

96, 340

81,080
81,820
82,560
83,310
84,060

84,810
85,570
86,330
87,090
87,860

88,630
89,460
90,300
91, 130
91, 980

92,820
93,680
94,530
95,390
96,260

97,130

81,800
82,540
83,290
84,040
84,790

85,550
86,310
87,070
87, 840
88, 610

89,390
90,220
91,060
91,900
92,750

93,600
94,450
95,310
96,180
97,050

97,920

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

______ I ______ I ______ .1 ______ .1 1 1 ______ .1 ______ i ______ .1 ______ .1 ______ .1 ______ .J ______ .L _____ ~ _____ .~ ______ .1. 1. _____ ~ _____ ______

MAY 2000 
HEADWATER 1038 to 1040

MAY 2000 HEADWATER 1038 to 1040
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DISCHARGE
NORRIS DAM

FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

ELEVATIONS
or HEADWATER ELEVATION w

1040.0 11040.1 11040.2 11040.3 11040.4 11040.5 11040.6 1040.7 1040.8 [1040.9 [1041.0 1 1041.1 [1041.2 1041.3 [1041.4 11041.5 11041.6 11041.7 11041.8 11041.9 [1042.0 _

1034.0
1033.9
1033.8
1033.7
1033.6

1033.5
1033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

17, 130
17,570
18,000
18,440
18,880

19,330
19,780
20,230
20,690
21,150

21,610
22,080
22, 550
23, 020
23, 500

23, 980
24,460
24, 950
25,440
25, 930

26,430
26, 930
27, 430
27, 930
28,440

28, 950
29, 460
29, 970
30, 490
31, 020

31,540
32,060
32, 580
33, 100
33, 620

34, 150
34, 680
35, 220
35, 750
36,290

36,840
37, 380
37,920
38,460
39,010

39, 560
40,110
40,670
41,230
41,790

42,350
42,900
43,450
44,010
44,560

45,120
45,680
46,240
46,810
47,380

17,560
18,000
18,430
18, 880
19, 320

19,770
20,220
20,680
21,140
21,610

22,080
22,540
23,020
23,490
23,970

24,460
24,940
25,430
25,930
26,430

26,930
27,430
27, 930
28, 430
28,940

29, 460
29, 970
30,490
31,010
31,540

32,070
32, 590
33,110
33, 630
34, 160

34, 690
35,230
35, 760
36,300
36,850

37,390
37,930
38,480
39,020
39,570

40,130
40,680
41,240
41,800
42,370

42,930
43,480
44,040
44, 590
45,150

45,710
46,280
46,840
47,410
47, 980

17, 990
18,430
18, 870
19, 320
19, 770

20,220
20,680
21,140
21, 600
22, 070

22,540
23,010
23,490
23,970
24,450

24, 940
25,430
25,920
26,420
26,920

27,430
27,930
28, 430
28, 940
29, 450

29, 970
30, 490
31,010
31,540
32, 060

32,600
33, 120
33,640
34, 170
34, 700

35,240
35,770
36,310
36, 850
37, 400

37, 950
38, 490
39,040
39,590
40,140

40,700
41,260
41,820
42,380
42,950

43,520
44,070
44,630
45,190
45,750

46,310
46,880
47,440
48,010
48,590

18,420
18, 870
19, 310
19,760
20, 210

20,670
21,130
21,590
22,060
22,530

23,010
23,480
23,960
24,450
24,930

25,420
25,920
26,410
26,910
27,420

27,930
28,430
28,940
29,450
29,970

30,490
31,010
31, 530
32, 060
32, 590

33,130
33,650
34,180
34,710
35,250

35,780
36,320
36, 860
37, 410
37, 960

38, 510
39,060
39, 610
40,160
40,710

41,270
41,830
42, 400
42,960
43,530

44,110
44,660
45,220
45,780
46,350

46,910
47,480
48,050
48,620
49,200

18,860
19,300
19,750
20,210
20,660

21,120
21,590
22,050
22,530
23,000

23,480
23,960
24,440
24,930
25,420

25,910
26,410
26,910
27,410
27, 920

28,430
28,940
29,450
29,970
30,480

31,010
31,530
32,060
32,590
33,120

33,660
34,190
34,720
35,260
35,790

36,330
36,870
37,420
37, 970
38, 520

39,070
39,620
40, 170
40, 730
41,290

41,850
42,410
42,980
43,550
44,120

44,700
45,250
45,820
46,380
46,940

47, 510
48,080
48,660
49,230
49,810

19,300
19,750
20,200
20,660
21,120

21,580
22,050
22,520
22,990
23,470

23,950
24,440
24,920
25,410
25,900

26,400
26,900
27,400
27,910
28,420

28,940
29,450
29, 960
30, 480
31,000

31,530
32,060
32, 590
33, 120
33, 660

34,200
34, 730
35, 270
35, 800
36, 340

36,880
37,430
37,980
38, 530
39,080

39,640
40,190
40, 750
41,300
41,860

42,430
42,990
43,560
44,140
44, 710

45,290
45, 850
46,410
46, 980
47, 550

48,120
48, 690
49,270
49, 840
50,420

19, 740
20,190
20, 650
21,110
21,570

22,040
22, 510
22,990
23,460
23,940

24,430
24,920
25,410
25,900
26,390

26,890
27,400
27,910
28,420
28,930

29,450
29, 960
30, 480
31, 000
31, 530

32,050
32, 580
33, 120
33,660
34,200

34, 740
35, 270
35, 810
36, 350
36, 890

37,440
37, 990
38, 540
39,090
39,650

40,210
40,760
41,320
41,880
42,440

43,010
43,580
44, 150
44,730
45,300

45,880
46,450
47, 010
47, 580
48,150

48, 730
49, 300
49, 880
50,460
51,040

20, 190
20,640
21, 100
21,570
22,030

22,500
22,980
23,460
23,940
24,420

24,910
25,400
25, 890
26, 390
26, 890

27, 390
27, 900
28, 410
28, 920
29, 440

29, 960
30, 480
31,000
31,520
32,050

32, 580
33,120
33, 650
34,190
34,740

35, 280
35, 820
36, 360
36, 900
37,450

37, 990
38, 550
39,100
39, 660
40, 210

40,780
41, 330
41, 900
42, 460
43, 030

43, 590
44,170
44,740
45, 320
45,900

46,480
47,050
47,620
48,190
48,760

49, 340
49, 910
50,490
51, 070
51, 660

20,640
21, 100
21,560
22,030
22,500

22,970
23,450
23,930
24,410
24,900

25,390
25,890
26,380
26,880
27,380

27,890
28,400
28,910
29,430
29,950

30,470
31, 000
31,520
32,050
32,580

33,110
33,650
34,190
34, 730
35,280

35,830
36,370
36,910
37,460
38,000

38,550
39,110
39,660
40, 220
40, 790

41,350
41,910
42,470
43, 040
43, 610

44,180
44,760
45, 330
45,910
46,500

47,080
47,650
48,220
48,790
49,370

49,950
50,530
51,110
51,690
52,280

21,090
21,550
22, 020
22,490
22, 960

23,440
23, 920
24, 410
24, 890
25, 380

25, 880
26, 380
26, 880
27, 380
27,880

28,390
28,910
29,420
29,940
30,470

30,990
31, 520
32, 040
32, 580
33,110

33, 650
34,190
34, 730
35,280
35, 830

36, 380
36, 920
37,470
38, 010
38, 560

39,120
39, 670
40,230
40, 790
41,360

41,930
42,490
43, 060
43, 630
44,200

44, 770
45, 350
45, 930
46, 510
47, 100

47,680
48, 260
48, 830
49, 400
49, 980

50, 560
51,150
51,730
52, 320
52, 910

21,550
22,010
22,480
22,950
23,430

23,910
24,400
24,880
25, 380
25, 870

26, 370
26, 870
27, 370
27, 880
28, 390

28, 900
29, 420
29, 930
30, 460
30, 980

31,510
32,040
32, 570
33, 110
33,640

34, 180
34, 730
35,270
35,820
36,370

36, 930
37, 480
38,020
38,570
39, 130

39,680
40,240
40,800
41,370
41,940

42,510
43,070
43,640
44, 210
44, 790

45,360
45,940
46,530
47,110
47, 700

48, 290
48, 860
49,440
50, 020
50, 600

51,180
51, 770
52, 350
52,940
53, 530

22, 000
22,470
22, 950
23, 420
23, 900

24, 390
24,880
25,370
25, 860
26, 360

26, 860
27, 360
27, 870
28, 380
28, 890

29, 410
29,930
30, 450
30, 980
31,510

32,040
32, 570
33, 100
33,640
34,180

34, 720
35, 270
35, 820
36, 370
36, 930

37, 480
38, 030
38, 580
39, 140
39, 690

40,250
40,810
41,380
41, 940
42, 510

43,090
43,660
44,230
44,800
45,380

45,960
46,540
47, 130
47,710
48, 300

48, 900
49,470
50, 050
50, 630
51,220

51, 800
52, 390
52, 980
53, 570
54,160

22,470
22,940
23, 420
23, 900
24, 380

24, 870
25, 360
25, 850
26, 350
26, 850

27,360
27,860
28, 370
28, 880
29,400

29, 920
30,440
30, 970
31, 500
32, 030

32, 570
33, 100
33, 640
34, 180
34, 720

35, 260
35, 810
36, 370
36, 920
37, 480

38, 040
38, 590
39,150
39,700
40,260

40,820
41, 390
41,950
42, 520
43, 100

43,670
44, 240
44,820
45,390
45,970

46, 560
47, 140
47,730
48, 320
48, 910

49, 510
50, 090
50, 670
51,250
51,840

52, 420
53, 010
53,600
54, 200
54, 800

22, 930
23, 410
23, 890
24, 370
24, 860

25, 350
25,040
26,340
26,840
27, 350

27, 860
28, 360
28, 880
29,390
29,910

30,430
30, 960
31, 490
32, 020
32, 560

33, 100
33, 630
34, 170
34, 710
35, 260

35, 810
36, 360
36, 920
37, 470
38,040

38, 600
39, 150
39, 710
40, 270
40, 830

41,400
41,960
42, 530
43, 100
43,680

44,260
44,830
45,410
45,990
46, 570

47, 160
47,740
48, 330
48,930
49, 520

50,120
50, 700
51,290
51,870
52, 460

53, 050
53,640
54, 230
54, 830
55, 430

23,400
23,880
24,360
24,850
25,340

25, 830
26, 330
26, 830
27, 340
27, 850

28, 360
28, 870
29, 380
29, 900
30, 420

30, 950
31,480
32,010
32,550
33,090

33,630
34, 170
34, 710
35, 260
35, 800

36, 360
36, 910
37,470
38, 030
38, 600

39,160
39, 720
40, 280
40, 840
41,400

41,970
42, 540
43,110
43, 690
44, 270

44, 850
45, 420
46, 000
46, 590
47, 170

47, 760
48, 350
48,940
49,540
50,140

50, 740
51,320
51,910
52,490
53,080

53, 680
54,270
54,870
55, 470
56,070

23,870
24, 350
24, 840
25, 330
25, 830

26, 320
26, 820
27, 330
27, 830
28, 350

28,860
29,380
29, 890
30, 420
30,940

31,470
32,000
32, 540
33,080
33, 620

34,160
34, 710
35, 250
35, 800
36, 350

36,910
37,460
38, 030
38, 590
39, 160

39,730
40,290
40,850
41,410
41,980

42, 550
43, 120
43, 700
44,280
44,860

45,440
46,020
46,600
47, 190
47, 770

48, 360
48,960
49, 550
50, 150
50,750

51,360
51,940
52, 530
53, 120
53,710

54,310
54,900
55,500
56, 100
56, 710

24,350
24,830
25, 320
25,820
26,310

26,810
27, 320
27, 820
28, 340
28, 850

29, 370
29, 890
30, 410
30,930
31,460

31,990
32,530
33,070
33,610
34,150

34, 700
35, 250
35, 800
36, 350
36, 900

37,460
38, 020
38, 590
39,150
39,720

40, 300
40, 860
41,420
41,990
42,560

43,130
43,710
44,280
44,870
45,450

46,030
46,620
47,200
47,790
48,380

48,970
49, 570
50,170
50,770
51, 370

51, 980
52, 560
53, 150
53,750
54,340

54,940
55,540
56,140
56,740
57, 350

24,820
25, 310
25,810
26,300
26, 800

27, 310
27, 810
28, 330
28,840
29,360

29,880
30,400
30,920
31, 450
31, 980

32, 520
33,060
33,600
34, 140
34, 690

35, 240
35,790
36,340
36, 900
37, 460

38, 020
38, 580
39, 150
39,720
40,290

40,870
41,430
42,000
42, 570
43,140

43, 720
44,290
44, 870
45,460
46, 040

46, 630
47, 220
47, 800
48, 390
48, 990

49, 580
50,180
50,780
51, 390
51, 990

52, 600
53,190
53, 780
54, 380
54, 970

55, 570
56,180
56,780
57, 380
57, 990

25,300
25,800
26,290
26, 790
27, 300

27, 800
28, 310
28,830
29, 350
29, 870

30,390
30,920
31, 440
31, 970
32, 510

33, 050
33, 590
34, 130
34, 680
35, 230

35,790
36,340
36,890
37,450
38,010

38,570
39,140
39, 710
40,280
40,860

41,440
42,010
42, 580
43,150
43,720

44,300
44, 880
45,470
46,050
46,640

47,230
47,820
48,410
49, 000
49,600

50,200
50,800
51,400
52,010
52,610

53,230
53,820
54,410
55,010
55,610

56,210
56,820
57,420
58,030
58,640

25,790
26,280
26,780
27,290
27,790

28,300
28,820
29,330
29,860
30,380

30,910
31, 430
31, 970
32,500
33,040

33,580
34,120
34,670
35, 220
35, 780

36,330
36,890
37,450
38,010
38,570

39,140
39,710
40,280
40,850
41,430

42,020
42,590
43, 160
43,730
44,310

44,890
45, 470
46, 060
46,650
47,240

47,830
48,420
49, 020
49, 610
50,210

50,810
51,410
52,020
52,630
53,240

53,850
54,450
55,050
55,650
56,250

56,850
57,460
58,070
58,680
59,290

26,270
26,770
27,280
27,780
28,290

28,810
29, 320
29,840
30,370
30,890

31,430
31,960
32,490
33, 030
33, 570

34,110
34,660
35,210
35, 760
36, 320

36,880
37,440
38,000
38,560
39,130

39,700
40,270
40,850
41,430
42,010

42,600
43,170
43,740
44,320
44,900

45,480
46,070
46,660
47,250
47,840

48,440
49,030
49,630
50,230
50,830

51,430
52,030
52,640
53,250
53,870

54,480
55,080
55,680
56,280
56,890

57,490
58,100
58, 710
59, 330
59,940

1034.0
1033.9
1033.8
1033.7
1033.6

1033.5
1033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

HEADWATER 1040 to 1042 MAY 2000



DISCHARGE
NORRIS DAM

FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

ELEVATIONS
27

=- ~HEADWATER ELEVATION
___ 1040.0 1040.1 1040.2 1040.3 1040.4 1040.5 1040.6 1040.7 1040.8 1 1040.9 1041.0 1041.1 1041.2 1041.3 1041.4 1041.5 1041.6 1041.7 1 1041.8 1041.9 1042.0

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

47,950
48,490
49,030
49,580
50,130

50,680
51,230
51,780
52,330
52,890

53,450
53,980
54,500
55,030
55,560

56, 100
56,630
57,160
57,700
58,240

58,770
59,290
59,810
60,330
60,850

61,370
61,900
62,420
62,950
63,470

64,000
64,510
65,030
65,550
66,070

66,590
67,110
67,640
68,160
68,690

69,210
69,780
70,360
70,930
71,510

72,080
72,660
73,240
73,830
74,410

75,000
75,670
76,340
77,010
77,690

78,360
79,050
79,730
80,420
81,110

48,550
49, 100
49,640
50,190
50,740

51,290
51,850
52,400
52,960
53,520

54,080
54,600
55,140
55,670
56,200

56,730
57,270
57,800
58,340
58,880

59,420
59,940
60,460
60,980
61,510

62,030
62,550
63,080
63,600
64,130

64,660
65,180
65,700
66,220
66,740

67,260
67,790
68,310
68,840
69,360

69,890
70,460
71,040
71,610
72, 190

72,770
73, 350
73, 940
74,520
75,110

75,700
76,370
77,040
77,720
78,400

79,080
79,760
80,450
81,140
81,830

49,160
49,710
50,260
50,810
51,360

51,910
52,470
53, 020
53,580
54,140

54,710
55,240
55,770
56,300
56,840

57,370
57,910
58,450
58,990
59,530

60,070
60,590
61,110
61,640
62,160

62,680
63,210
63,740
64,260
64,790

65,320
65,840
66,360
66,890
67,410

67,940
68,460
68,990
69,510
70,040

70, 570
71,150
71,720
72, 300
72, 880

73,460
74,050
74,630
75,220
75,810

76,400
77,080
77,750
78,430
79,110

79,790
80,480
81,170
81,860
82,560

49,770
50,320
50,870
51,430
51,980

52,530
53,090
53, 650
54,210
54,770

55,340
55,870
56,410
56,940
57,480

58,010
58,550
59,090
59,630
60,180

60,720
61,240
61,770
62,290
62,820

63,340
63,870
64,400
64,930
65,460

65,990
66,510
67,030
67,560
68,080

68, 610
69,140
69,670
70,190
70,720

71,260
71,830
72,410
72,990
73,570

74,160
74,740
75,330
75,920
76, 520

77, 110
77, 780
78,460
79, 140
79,830

80,510
81,200
81,890
82,590
83,290

50,390
50,940
51,490
52,050
52,600

53, 160
53,720
54, 280
54,840
55,410

55,970
56,510
57, 040
57, 580
58,120

58,660
59,200
59,740
60,280
60,830

61,370
61,900
62,420
62,950
63,480

64,000
64, 530
65,060
65,590
66,130

66,660
67,180
67,710
68,230
68,760

69,290
69,820
70,350
70,880
71, 410

71,940
72,520
73, 100
73,680
74,270

74, 850
75,440
76,030
76, 630
77, 220

77,820
78,490
79, 170
79, 860
80, 540

81,230
81,930
82,620
83,320
84, 020

51,000
51,560
52, 110
52, 670
53, 230

53,790
54,350
54,910
55,480
56, 040

56,610
57,150
57,690
58,220
58,760

59,310
59,850
60,390
60,930
61,480

62,030
62,550
63,080
63, 610
84, 140

4, 670
65,200
65,730
66,260
66,800

67, 330
67, 860
68,380
68,910
69,440

69, 970
70, 500
71, 030
71, 560
72, 090

72, 630
73, 210
73, 790
74, 380
74, 960

75, 550
76, 140
76, 740
77, 330
77, 930

78,530
79,210
79,890
80,580
81,260

81,960
82,650
83,350
84,050
84,750

51,620
52, 180
52,740
53,300
53,860

54,420
54,980
55, 550
56,110
56,680

57,250
57, 790
58, 330
58,870
59,410

59,950
60,500
61, 040
61, 590
62,140

62,680
63, 210
63, 740
64,270
84,800

65,330
65,870
66,400
66,930
67,470

68,000
68,530
69,060
69,590
70,120

70,650
71,180
71,710
72,250
72, 780

73, 320
73, 900
74,490
75,080
75,660

76,250
76,850
77,440
78,040
78,640

79,240
79,920
80,610
81,300
81,990

82,680
83,380
84,080
84,780
85,490

52,250
52,800
53,360
53,920
54,490

55,050
55,620
56,180
56,750
57,320

57,890
58,430
58,980
59,520
60,060

60,610
61,150
61,700
62,250
62,790

63,340
63,870
64,400
84,940
65,470

66,000
66,540
67, 070
67,610
68,140

68,680
69,210
69,740
70,270
70,800

71,330
71,870
72,400
72,940
73,470

74,010
74,600
75, 190
75, 770
76,370

76,960
77,550
78,150
78, 750
79,350

79,950
80,640
81,330
82,020
82, 710

83,410
84,110
84,810
85,520
86,230

52,870
53,430
53, 990
54, 550
55, 120

55,680
56, 250
56,820
57, 390
57, 970

58,540
59,080
59, 620
60,170
60,710

61,260
61,810
62,360
62, 910
63,460

64,010
64, 540
65,070
65, 600
66, 140

66, 670
67, 210
67, 740
68, 280
68,820

69, 360
69, 890
70,420
70, 950
71,490

72,020
72,560
73, 090
73, 630
74, 170

74, 710
75, 300
75,880
76, 480
77, 070

77,660
78, 260
78, 860
79, 460
80, 070

80,670
81,360
82, 050
82,740
83,440

84,140
84,840
85,550
86,260
86,970

53, 500
54, 060
54,620
55, 190
55,750

56, 320
56, 890
57,460
58,040
58,610

59,190
59, 730
60, 280
60, 820
61,370

61, 920
62, 470
63, 020
63, 570
64, 120

64, 670
65, 210
65, 740
66, 270
66, 810

67, 350
67, 880
68,420
68, 960
69, 500

70, 040
70, 570
71,100
71,640
72, 170

72, 710
73,250
73, 790
74, 320
74, 860

75,410
75,990
76,590
77, 180
77,780

78,370
78,970
79,570
80, 180
80,780

81,390
82,080
82, 770
83, 470
84,170

84,870
85, 580
86, 290
87, 000
87,710

54, 130
54, 690
55, 260
55, 820
56, 390

56,960
57,530
58,110
58,680
59,260

59,840
60,380
60,930
61,480
62,030

62, 580
63, 130
63,680
64,230
64, 780

65,340
65,870
66,410
66,950
67, 480

68, 020
68, 560
69, 100
69, 640
70,180

70, 720
71, 260
71,790
72, 330
72, 860

73,400
73,940
74,480
75, 020
75, 560

76,110
76,700
77, 290
77, 890
78,480

79,080
79,680
80,290
80, 890
81, 500

82, 110
82, 800
83, 500
84, 200
84, 900

85, 610
86, 320
87, 030
87, 740
88, 460

54,760
55,330
55, 890
56, 460
57, 030

57,600
58,180
58,750
59, 330
59, 910

60,490
61,040
61,590
62, 140
62, 690

63, 240
63, 790
64, 340
64, 900
65,450

66, 010
66, 550
67, 080
67, 620
68, 160

68, 700
69,240
69,780
70,320
70, 860

71, 410
71, 940
72, 480
73, 020
73,560

74,100
74, 640
75, 180
75,720
76,260

76,810
77,400
78, 000
78, 590
79, 190

79,800
80, 400
81,010
81,610
82, 220

82, 830
83, 530
84, 230
84, 930
85, 640

86, 340
87, 060
87, 770
88,490
89, 210

55, 390
55, 960
56, 530
57, 100
57, 670

58, 250
58, 830
59,400
59, 980
60,560

61,150
61,690
62,240
62,800
63,350

63,900
64,450
65, 010
65, 570
66, 120

66,680
67,220
67,760
68,300
68,840

69, 380
69, 920
70,460
71, 010
71, 550

72, 100
72, 630
73, 170
73 710
74, 250

74, 790
75, 330
75, 880
76,420
76, 970

77, 510
78,110
78, 710
79, 310
79,910

80, 510
81,120
81, 730
82, 340
82, 950

83, 560
84, 260
84, 960
85, 670
86, 370

87, 080
87, 800
88,510
89,230
89,960

56,030
56,600
57,170
57, 750
58,320

58, 900
59,470
60, 050
60,640
61,220

61,800
62, 350
62,910
63,460
64,010

64,570
65, 120
65,680
66,240
66,800

67,360
67, 900
68, 440
68, 980
69, 520

70,060
70,600
71, 150
71, 690
72,240

72, 790
73, 330
73, 860
74, 410
74, 950

75,490
76, 030
76, 580
77, 120
77, 670

78, 220
78, 820
79, 420
80, 020
80, 620

81,230
81,840
82,450
83, 060
83, 670

84,290
84,990
85, 700
86,400
87,110

87,830
88,540
89,260
89, 980
90, 710

56, 670
57, 240
57, 820
58, 390
58, 970

59, 550
60, 130
60, 710
61, 290
61, 880

62, 460
63,020
63,570
64, 120
64,680

65, 230
65, 790
66, 350
66, 910
67, 470

68, 030
68, 570
69, 120
69, 660
70, 200

70, 750
71,290
71,840
72, 380
72, 930

73, 480
74, 020
74, 560
75, 100
75, 650

76,190
76, 740
77, 280
77, 830
78, 380

78, 930
79, 530
80, 130
80, 730
81,340

81,950
82, 560
83, 170
83, 790
84, 400

85,020
85, 720
86,430
87, 140
87,850

88, 570
89,290
90,010
90,740
91,470

57, 310
57, 890
58, 460
59, 040
59,620

60, 200
60, 780
61,360
61,950
62, 540

63, 120
63,680
64,230
64,790
65, 350

65, 910
66,470
67, 030
67, 590
68, 150

68, 710
69, 250
69, 800
70, 340
70, 890

71,430
71,980
72, 530
73, 080
73, 620

74, 170
74, 720
75, 260
75, 800
76,350

76,890
77,440
77,990
78, 540
79, 090

79, 640
80, 240
80,850
81,450
82,060

82,670
83, 280
83, 900
84,510
85,130

85,750
86, 460
87, 170
87,880
88, 600

89, 320
90,040
90, 760
91,490
92,220

57,960
58,530
59,110
59,690
60,270

60,850
61,440
62,020
62, 610
63,200

63,790
64, 350
64,900
65,460
66,020

66,580
67, 140
67,700
68,260
68,830

69,390
69,940
70, 480
71,030
71,580

72,120
72, 670
73,220
73,770
74, 320

74, 870
75,410
75, 960
76, 510
77, 050

77, 600
78,150
78, 700
79, 250
79,800

80, 350
80, 960
81, 560
82,170
82, 780

83,400
84, 010
84,630
85,250
85, 870

86,490
87, 200
87, 910
88, 630
89, 340

90,070
90, 790
91,520
92, 250
92, 980

58, 600
59,180
59, 760
60,340
60,930

61,510
62, 100
62,680
63,270
63,860

64,460
65,010
65,570
66, 130
66, 690

67, 250
67, 820
68, 380
68, 950
69,510

70, 080
70,620
71,170
71,720
72,270

72, 810
73, 360
73,910
74,470
75,020

75,570
76, 120
76,660
77, 210
77, 760

78, 310
78, 860
79,410
79, 960
80, 520

81,070
81, 680
82,280
82,900
83, 510

84,120
84, 740
85, 360
85, 980
86,600

87,230
87,940
88,650
89, 370
90,090

90,820
91,540
92,280
93,010
93, 750

59,250
59, 830
60,410
61, 000
61,580

62,170
62, 760
63,350
63,940
64, 530

65, 130
65,690
66,250
66,810
67, 370

67, 930
68, 500
69, 060
69, 630
70,200

70, 760
71, 310
71, 860
72,410
72, 960

73,510
74,060
74,610
75, 160
75,720

76,270
76,820
77,370
77,920
78,470

79,020
79,570
80, 120
80, 680
81,230

81,790
82,400
83,010
83,620
84,240

84,850
85,470
86,090
86,710
87,340

87,970
88, 680
89, 400
90, 120
90,840

91,570
92,300
93,030
93,770
94,510

59,900
60, 490
61,07061, 660
62,240

62,830
63,420
64,010
64,610
65, 200

65,800
66, 360
66, 920
67, 480
68, 050

68,610
69,180
69, 750
70, 310
70, 880

71,450
72, 000
72, 550
73, 100
73,650

74,200
74, 760
75, 310
75,870
76,420

76, 980
77, 530
78,080
78,630
79,180

79,730
80, 280
80, 840
81,390
81,950

82,510
83,120
83,730
84,350
84,960

85, 580
86,200
86,830
87,450
88,080

88,710
89,430
90, 150
90, 870
91, 600

92, 330
93, 060
93, 800
94, 530
95,280

60,560
61,140
61,730
62,320
62,900

63,500
64,090
64,680
65,280
65,870

66,470
67,030
67,600
68,160
68,730

69,300
69,860
70,430
71, 000
71, 570

72,140
72,690
73,250
73,800
74,350

74,900
75,460
76,010
76, 570
77, 130

77, 680
78,230
78,780
79, 340
79, 890

80,440
81,000
81,560
82,110
82,670

83,230
83,840
84,460
85,080
85,700

86,320
86,940
87,570
88,190
88,820

89,450
90,170
90,900
91,620
92,350

93,090
93,820
94,560
95,300
96,050

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

MAY 2000 
HEADWATER 1040 to 1042

MAY 2000 HEADWATER 1040 to 1042
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DISCHARGE
NORRIS DAM

FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

• ~HEADWATER ELEVATION
- 1040.0 11040.1 1040.2 140.3 1040.4 1040.5 1040.6 11040.7 1040.8 1040.9 1041.0 1041.1 1041.2 1041.3 1041.4 1041.5 1041.6 1041.7 1041.8 1041.9 11042.0 _ _

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

81,800
82,540
83,290
84,040
84,790

85,550
86,310
87,070
87,840
88,610

89,390
90,220
91,060
91,900
92,750

93,600
94,450
95,310
96,180
97,050

97,920

82,530
83,270
84,020
84,780
85,530

86,290
87,060
87,820
88,590
89,370

90, 150
90,980
91,820
92,670
93,520

94, 370
95, 230
96, 090
96, 960
97,840

98,710

83, 260
84,010
84,760
85, 510
86,270

87,040
87,800
88,570
89,350
90,130

90,910
91,750
92,590
93,440
94,290

95, 150
96,010
96,880
97, 750
98,630

99,510

83, 990
84, 740
85, 500
86,250
87,020

87, 780
88, 550
89, 330
90,100
90, 890

91,670
92, 510
93, 360
94,210
95,070

95,930
96,800
97,670
98,540
99,420

100,300

84,720
85,480
86,240
87,000
87,760

88,530
89,310
90,080
90,860
91,650

92,440
93,280
94,130
94,990
95,850

96,710
97,580
98,460
99,340

100,200

101,100

85,460
86,220
86,980
87,740
88,510

89,280
90,060
90,840
91,620
92,410

93,200
94,050
94,910
95, 770
96,630

97,500
98,370
99,250

100, 100
101, 000

101,900

86, 200
86, 960
87,720
88,490
89,260

90,040
90,820
91,600
92,390
93,180

93,970
94,830
95,680
96,550
97,410

98,290
99,160

100,000
100, 900
101, 800

102,700

86,940
87,700
88,470
89,240
90,020

90,800
91,580
92,360
93,150
93,950

94,740
95,600
96,460
97,330
98,200

99,080
99,960

100,800
101,700
102,600

103,500

87,690
88,450
89,220
90,000
90,770

91,550
92, 340
93, 130
93,920
94,720

95,520
96,380
97,240
98,110
98,990

99,870
100,800
101,600
102,500
103,400

104,300

88, 430
89, 200
89, 970
90, 750
91, 530

92, 320
93, 100
93, 900
94, 690
95, 490

96, 300
97, 160
98, 030
98, 900
99, 780

100, 700
101,500
102,400
103, 300
104,200

105,100

89,180
89, 950
90, 730
91, 510
92, 290

93, 080
93, 870
94, 670
95, 470
96, 270

97, 080
97,940
98, 820
99, 690

100, 600

101,500
102, 300
103, 200
104, 100
105, 100

106, 000

89, 930
90, 710
91,490
92, 270
93, 060

93, 850
94, 640
95, 440
96, 240
97, 050

97, 860
98, 730
99, 600

100, 500
101,400

102, 300
103, 200
104, 100
105, 000
105, 900

106, 800

90, 680
91,460
92, 240
93, 030
93, 820

94,610
95, 410
96, 210
97, 020
97,830

98,640
99, 520

100, 400
101,300
102, 200

103, 100
104, 000
104, 900
105, 800
106, 700

107,600

91,440
92,220
93,010
93, 800
94, 590

95, 390
96, 190
96, 990
97, 800
98, 610

99,430
100, 300
101,200
102, 100
103, 000

103, 900
104, 800
105, 700
106, 600
107, 500

108, 400

92, 200
92,980
93,770
94,560
95,360

96, 160
96, 960
97, 770
98,580
99,400

100,200
101,100
102, 000
102, 900
103,800

104, 700
105,600
106,500
107, 400
108, 300

109, 200

92,960
93,750
94, 540
95,330
96,130

96,930
97, 740
98, 550
99, 370

100,200

101,000
101, 900
102, 800
103, 700
104, 600

105, 500
106,400
107, 300
108, 200
109,100

110,100

93,720
94,510
95,310
96,100
96,910

97,710
98,520
99,340

100, 200
101,000

101,800
102,700
103,600
104, 500
105,400

106, 300
107, 200
108,100
109,000
110, 000

110, 900

94,480
95,280
96, 080
96, 880
97, 680

98,490
99, 310

100,100
100, 900
101,800

102,600
103,500
104, 400
105, 300
106,200

107, 100
108, 000
108, 900
109, 900
110, 800

111,700

95,250
96, 050
96, 850
97, 650
98, 460

99, 280
100, 100
100,900
101,700
102, 600

103,400
104,300
105,200
106, 100
107, 000

107, 900
108, 800
109, 800
110, 700
111,600

112, 600

96, 020
96, 820
97,630
98,430
99,240

100, 100
100,900
101,700
102,500
103,400

104,200
105, 100
106,000
106,900
107,800

108, 700
109, 700
110, 600
111,500
112, 500

113,400

96,790
97,600
98,400
99,210

100,000

100,800
101,700
102,500
103,300
104,200

105,000
105,900
106,800
107, 700
108,600

109,600
110,500
111,400
112,400
113, 300

114,200

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

HEADWATER 1040 to 1042 
MAY 2000

HEADWATER 1040 to 1042 MAY 2000



DISCHARGE
NORRIS DAM

FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

29

ELEVATIONS
1042.0 11 2HEADWATER ELEVATION____

S 102 142.1 1042.2 1042.3 1042.4 1042.8 1042.9 1043.0 1043.1 1043.2 104313 1043.4 1043.5 1043.6 1043.7 1043.8 1043.9 1 i44.0

1034.0
1033.9
1033.8
1033.7
1033.6

1033.5
1033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

26,270
26,770
27,280
27,780
28,290

28,810
29,320
29,840
30, 370
30, 890

31,430
31,960
32,490
33,030
33,570

34, 110
34,660
35,210
35,760
36,320

36,880
37,440
38,000
38,560
39,130

39,700
40,270
40, 850
41, 430
42,010

42,600
43,170
43,740
44,320
44,900

45,480
46,070
46,660
47,250
47,840

48,440
49,030
49,630
50,230
50,830

51,430
52,030
52,640
53,250
53,870

54,480
55,080
55,680
56,280
56, 890

57,490
58,100
58,710
59,330
59,940

26,760
27,270
27,770
28,280
28,800

29,310
29,830
30,360
30,880
31,410

31,950
32,480
33,020
33,560
34,100

34,650
35,200
35,750
36,310
36,870

37,440
38,000
38,560
39,120
39,690

40,270
40,840
41,420
42, 000
42, 590

43, 180
43,750
44,330
44,910
45,490

46,080
46,670
47,260
47,850
48,450

49,050
49,640
50,240
50, 840
51, 440

52,050
52,660
53,270
53,880
54,500

55,120
55,720
56,320
56,920
57,530

58,140
58,750
59,360
59, 980
60, 600

27, 260
27,760
28,270
28,780
29,300

29,820
30,340
30,870
31,400
31,930

32,470
33,010
33,550
34,090
34,640

35,190
35,740
36,300
36,860
37,420

37,990
38,550
39,120
39,690
40,260

40,840
41,410
42, 000
42, 580
43, 170

43, 760
44, 340
44,920
45, 500
46,090

46,670
47,270
47,860
48,460
49,060

49,660
50,260
50,860
51,460
52,060

52,670
53, 280
53, 900
54,510
55,130

55,750
56,360
56,960
57,570
58,180

58,790
59,400
60,010
60,630
61,250

27, 750
28, 260
28, 770
29, 290
29,810

30,330
30,860
31,390
31,920
32,460

33,000
33,540
34, 080
34,630
35,180

35,730
36,290
36,850
37,410
37,980

38, 550
39, 110
39, 680
40 250
40, 830

41,410
41,990
42, 570
43, 160
43, 750

44, 350
44,930
45,510
46, 090
46,680

47,270
47,870
48,460
49,060
49,670

50,270
50,870
51,470
52,080
52,690

53, 300
53, 910
54,530
55, 150
55,770

56,390
57,000
57,600
58,210
58,820

59,440
60,050
60,670
61,290
61,910

28, 250
28, 760
29, 280
29, 800
30, 320

30,850
31,380
31,910
32,450
32,980

33,530
34, 070
34,620
35, 170
35, 720

36,280
36,840
37, 400
37, 960
38, 530

39,110
39, 680
40,250
40,820
41,400

41,980
42, 570
43,150
43,740
44,340

44,930
45,520
46,100
46,690
47,280

47,880
48,470
49,070
49, 670
50, 280

50, 890
51,490
52,090
52,700
53,310

53,930
54,540
55, 160
55,780
56,410

57,030
57,640
58, 250
58,860
59,470

60,090
60,710
61,330
61,950
62,570

28, 750
29,270
29,790
30,310
30,830

31,360
31,900
32,430
32,970
33,510

34,060
34,610
35, 160
35,710
36, 260

36,820
37,390
37, 950
38, 520
39,090

39,670
40,240
40,820
41,390
41,980

42; 560
43,150
43,740
44,330
44,930

45,530
46,110
46,700
47,290
47,880

48,480
49,080
49,680
50,290
50,890

51,500
52,110
52,720
53,330
53, 940

54,560
55, 170
55,800
56,420
57,050

57,680
58,280
58,900
59,510
60, 120

60,740
61,360
61,990
62,610
63,240

29,260
29,770
30,300
30,820
31,350

31,880
32,420
32,960
33,500
34,050

34,600
35,150
35,700
36,250
36,810

37,370
37,940
38,510
39,080
39,660

40,240
40,810
41,390
41,970
42,550

43,140
43,730
44,320
44,920
45,520

46,120
46,710
47,300
47,890
48,490

49,090
49,690
50,290
50,900
51,510

52,120
52,730
53,340
53,950
54,570

55,190
55,810
56, 430
57, 060
57, 690

58,320
58,930
59,550
60,160
60,780

61,400
62,020
62,650
63,270
63,900

29,760
30,280
30,810
31, 340
31,870

32,410
32,940
33,490
34,030
34,580

35,130
35,690
36,240
36,800
37,360

37,930
38,500
39,070
39,640
40,220

40,800
41,380
41,960
42 540
43, 130

43, 720
44,310
44,910
45,510
46,110

46,720
47,310
47,900
48, 500
49,100

49,700
50,300
50,910
51,520
52,130

52,750
53,360
53,970
54,580
55,200

55,820
56,450
57,070
57,700
58,330

58,970
59,580
60,200
60,820
61,440

62,060
62,680
63,310
63,940
64,570

30, 270
30, 800
31,330
31,860
32,390

32,930
33,470
34,020
34,570
35,120

35,670
36,230
36,790
37,350
37,920

38,480
39,050
39,630
40,210
40,790

41,370
41,950
42,540
43, 120
43, 710

44,310
44,900
45,500
46,100
46,710

47,320
47, 910
48,510
49,100
49,710

50,310
50,920
51,530
52,140
52,750

53,370
53,980
54,600
55,220
55,840

56,460
57,090
57,720
58,350
58,980

59,620
60,240
60,850
61,470
62,100

62,720
63,350
63,980
64,610
65,240

30, 790
31, 310
31,640
32,380
32,920

33,460
34,000
34,550
35,100
35,660

36,220
36,780
37,340
37,900
38,470

39,040
39,620
40,190
40,780
41,360

41,950
42,530
43,120
43,710
44,300

44, 890
45,490
46, 090
46, 700
47,310

47,920
48,510
49,110
49, 710
50, 320

50,920
51,530
52, 150
52, 760
53,380

54,000
54,610
55,230
55,850
56,480

57,100
57,730
58, 360
59, 000
59, 630

60,270
60,890
61,510
62,130
62, 760

63, 390
64,010
64,650
65,280
65,920

31, 300
31, 830
32, 370
32, 900
33,450

33, 990
34, 540
35, 090
35, 640
36, 200

36, 760
37, 330
37, 890
38,460
39, 030

39, 600
40, 180
40, 760
41,350
41,930

42, 520
43,110
43, 700
44, 290
44, 890

45,480
46, 090
46, 690
47, 300
47,910

48, 520
49, 120
49, 720
50, 330
50, 930

51,540
52,150
52,770
53,390
54,010

54,630
55,250
55, 870
56, 490
57, 120

57,740
58, 380
59,010
59, 650
60,290

60,930
61,550
62,170
62,800
63,420

64,050
64,680
65,320
65,950
66,590

31,:820
32, 350
32, 890
33,430
33,980

34,520
35,070
35,630
36,190
36,750

37,310
37, 880
38,440
39,020
39,590

40 170
40, 750
41,330
41,920
42,510

43,100
43,690
44,280
44,880
45,480

46,080
46,680
47,290
47,900
48,510

49,130
49,730
50 330
50: 940
51, 550

52, 160
52, 780
53, 390
54, 010
54, 630

55, 260
55,880
56,500
57,130
57,760

58,390
59, 020
59,660
60, 300
60, 940

61,580
62,210
62, 830
63,460
64,090

64, 720
65,350
65,990
66,630
67,270

32, 340
32, 880
33,420
33, 960
34, 510

35, 060
35,610
36,170
36, 730
37, 300

37, 870
38,430
39,000
39,580
40,150

40, 730
41, 320
41,900
42,490
43, 090

43, 680
44, 270
44, 870
45,470
46,070

46, 670
47, 280
47, 890
48, 500
49,120

49, 740
50, 340
50, 950
51,560
52,170

52, 780
53,400
54, 020
54, 640
55, 270

55,890
56, 520
57, 140
57,770
58,400

59,040
59, 670
60, 310
60, 950
61, 600

62, 240
62, 870
63, 500
64,130
64, 760

65, 390
66,030
66, 670
67,310
67,950

32, 860
33,400
33, 950
34,490
35,050

35,600
36,160
36, 720
37, 280
37, 850

38,420
38,990
39,560
40,140
40,720

41,300
41,890
42,480
43,070
43,670

44, 270
44, 860
45,460
46,060
46,660

47,270
47,880
48,490
49,110
49, 730

50, 350
50, 960
51, 560
52, 180
52, 790

53,410
54,030
54,650
55, 270
55, 900

56, 530
57, 160
57, 790
58, 420
59, 050

59,690
60, 330
60,970
61,610
62, 260

62, 910
63, 530
64,160
64,800
65,430

66, 070
66, 700
67,340
67, 990
68,630

33, 390
33, 930
34,480
35,030
35, 580

36, 140
36, 700
37, 260
37, 830
38,400

38, 980
39, 550
40,130
40,700
41,290

41,870
42,460
43, 060
43, 650
44,250

44, 850
45,450
46, 050
46, 650
47, 260

47, 870
48,480
49,100
49, 720
50,340

50, 960
51,570
52,180
52, 800
53, 410

54, 030
54, 660
55,280
55, 910
56, 540

57, 170
57, 800
58,430
59,060
59,700

60,340
60, 980
61,620
62, 270
62, 920

63, 570
64, 200
64, 830
65,470
66, 100

66, 740
67, 380
68,020
68,670
69,320

33, 920
34, 470
35, 020
35, 570
36, 130

36, 690
37,250
37,820
38,390
38,960

39,540
40,110
40, 690
41,270
41,860

42, 450
43,040
43,640
44,230
44,840

45,440
46,040
46,640
47,250
47,860

48, 470
49, 090
49, 710
50,330
50,950

51,580
52, 190
52,810
53, 420
54, 040

54, 660
55, 290
55,920
56, 550
57, 180

57,810
58,440
59,080
59,710
60,350

60, 990
61,640
62,280
62, 930
63, 580

64,240
64, 870
65, 500
66, 140
66, 780

67,420
68,060
68,710
69,350
70,000

34, 450
35,000
35,550
36,110
36,670

37, 230
37, 800
38,370
38,940
39,520

40,100
40,680
41,260
41,840
42,430

43,020
43,620
44,220
44,820
45,420

46,030
46,640
47,240
47 850
48, 460

49,080
49,700
50, 320
50, 940
51,570

52,200
52,810
53,430
54,050
54,670

55,300
55,920
56,550
57,190
57,820

58,460
59, 090
59, 730
60, 370
61,010

61,650
62, 300
62,950
63,600
64,250

64,910
65,540
66,180
66,820
67,460

68,100
68,740
69,390
70,040
70,690

34, 990
35,540
36,090
36,650
37,220

37,780
38,350
38,920
39,500
40,080

40,660
41,240
41,830
42,420
43,010

43, 600
44, 200
44,800
45, 410
46, 020

46,630
47,230
47,840
48, 450
49, 070

49, 680
50, 310
50, 930
51,560
52,190

52, 820
53,440
54, 060
54,680
55, 300

55, 930
56, 560
57,190
57, 830
58,460

59, 110
59, 740
60, 380
61,020
61,660

62,310
62,960
63,610
64,260
64,920

65,580
66,220
66,850
67,490
68,140

68, 780
69, 430
70, 080
70, 730

.71,380

35, 520
36, 080
36, 640
37, 200
37, 770

38,330
38,910
39,480
40, 060
40, 640

41,230
41, 810
42,400
42,990
43, 590

44,190
44, 790
45, 390
46, 000
46,610

47, 220
47, 830
48,440
49, 060
49, 670

50, 290
50, 920
51, 550
52, 180
52, 810

53, 440
54, 060
54, 680
55, 310
55,940

56, 570
57, 200
57, 830
58, 470
59, 110

59, 750
60, 390
61,030
61,680
62, 320

62, 970
63, 620
64, 280
64, 930
65, 590

66,250
66, 890
67, 530
68,180
68,820

69,470
70,120
70,770
71,420
72,080

36, 060
36, 620
37, 180
37,750
38,320

38, 890
39, 460
40,040
40,630
41,210

41,800
42,390
42, 980
43, 570
44,170

44, 770
45, 370
45,980
46, 590
47,200

47,820
48,430
49,050
49,660
50,280

50,910
51,530
52,160
52, 800
53,430

54, 070
54, 690
55,320
55,940
56,570

57,210
57,840
58,480
59, 120
59, 760

60,410
61,050
61,690
62, 340
62,980

63,630
64,290
64,940
65, 600
66, 260

66,930
67,570
68,210
68, 860
69, 510

70,160
70,810
71,460
72,120
72,780

36,610
37, 170
37,730
38,300
38,870

39, 450
40, 030
40,610
41,190
41,780

42,370
42,960
43,560
44,150
44,750

45, 360
45, 960
46,570
47, 190
47, 800

48,420
49,040
49,650
50,270
50,900

51,520
52,150
52,780
53,420
54, 060

54,700
55,320
55,950
56,580
57,210

57,850
58,480
59,120
59,770
60,410

61,060
61,700
62,350
63,000
63,650

64,300
64,960
65,620
66,280
66,940

67,610
68,250
68,900
69, 540
70, 190

70,840
71,500
72, 160
72,810
73,470

1034.0
1033.9
1033.8
1033.7
1033.6

1033.51033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

MAY 2000 
HEADWATER 1042 to 1044

MAY 2000 HEADWATER 1042 to 1044
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DISCHARGE
NORRIS DAM

FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

ELEVATIONS
-• • ~HEADWATER ELEVATION

1042.0 1042.1 1042.2 1042.3 1042.4 1042.5 1042.6 1042.7 1042.8 1042.9 1043.0 1043.1 1043.2 1043.3 1043.4 1043.5 1043.6 1043.7 1043.8 1043.9 1044.0

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

60,560
61,140
61,730
62,320
62,900

63,500
64,090
64,680
65,280
65,870

66,470
67,030
67,600
68,160
68,730

69,300
69,860
70,430
71,000
71,570

72,140
72,690
73,250
73,800
74,350

74,900
75,460
76, 010
76, 570
77, 130

77,680
78,230
78,780
79,340
79,890

80,440
81,000
81,560
82,110
82,670

83,230
83,840
84,460
85,080
85,700

86,320
86,940
87, 570
88, 190
88,820

89,450
90, 170
90,900
91,620
92,350

93,090
93,820
94,560
95,300
96,050

61,220
61,800
62,390
62,980
63,570

64,160
64,760
65,350
65,950
66,550

67,150
67,710
68,280
68,840
69,410

69,980
70,550
71,120
71,690
72,260

72,840
73,390
73,940
74,500
75,050

75,600
76, 160
76, 720
77, 270
77,830

78,390
78,940
79,500
80,050
80,610

81,160
81,720
82,280
82,840
83,400

83,960
84, 570
85,190
85,810
86,430

87,050
87,680
88,310
88,940
89,570

90,200
90,920
91,650
92,380
93,110

93,850
94,580
95,320
96,070
96,820

61,870
62,460
63,050
63,640
64,240

64,830
65,430
66,020
66,620
67,220

67,830
68,390
68,960
69, 530
70,100

70,670
71,240
71,810
72, 380
72, 960

73,530
74,090
74, 640
75,200
75, 750

76, 310
76,870
77,420
77,980
78,540

79,100
79,660
80,210
80,770
81,320

81,880
82,440
83,000
83,560
64,120

64,680
85, 300
85,920
86,540
87,170

87, 790
88,420
89,050
89,680
90,310

90,950
91, 680
92,400
93, 140
93,870

94,610
95, 350
96,090
96,840
97,590

62,540
63,130
63,720
64,310
64,910

65, 500
66,100
66,700
67, 300
67, 900

68,510
69,080
69,640
70,210
70,790

71,360
71,930
72,500
73,080
73,650

74,230
74,790
75,340
75,900
76,460

77,010
77, 570
78, 130
78,690
79,250

79,820
80,370
80, 930
81, 480
82,040

82,600
83, 160
83,720
64,290
64,850

85,410
86,030
86,660
87,280
87,900

88,530
89,160
89, 790
90,430
91,060

91,700
92, 430
93,160
93,900
94,630

95,370
96,120
96,860
97,610
98,370

63,200
63,790
64,380
64,980
65,580

66, 180
66,780
67,380
67,980
68,590

69,190
69, 760
70, 330
70,900
71,480

72,050
72, 620
73,200
73, 780
74, 350

74, 930
75,490
76,040
76,600
77,160

77, 720
78,280
78,840
79,410
79,970

80,530
81,090
81,650
82,210
82,770

83,330
83,890
64, 450
85,010
85,580

86,150
86,770
87, 390
88, 020
88,650

89,280
89,910
90,540
91,180
91,820

92,460
93,190
93,920
94,660
95,400

96,140
96, 890
97, 64098,390
99,140

63,870
64,460
65, 050
65, 650
66, 250

66,850
67,450
68,060
68,660
69,270

69,880
70,450
71, 020
71,590
72,170

72, 740
73,320
73,900
74,470
75, 050

75,630
76,190
76, 750
77, 310
77, 870

78,430
78,990
79,560
80,120
80,680

81,250
81,810
82,370
82,930
83,490

64,050
64,620
85,180
85, 750
86, 310

86, 880
87, 500
88,130
88,760
89,390

90,020
90,650
91,290
91,930
92, 570

93,210
93,950
94,680
95,420
96,160

96,910
97, 660
98,410
99,170
99,930

64, 530
65, 130
65, 730
66, 330
66, 930

67,530
68, 130
68,740
69, 350
69,960

70, 570
71,140
71,710
72,290
72,860

73,440
74,020
74, 600
75, 180
75,760

76, 340
76, 900
77,460
78, 020
78, 580

79,140
79, 710
80,270
80,840
81,400

81,970
82,530
83,090
83,650
64,220

84,780
85,350
85,910
86,480
87,050

87,620
88,240
88, 870
89, 500
90,130

90, 770
91, 400
92,040
92, 680
93, 330

93,970
94,710
95,450
96,190
96,930

97,680
98,430
99,190
99,950

100,700

65, 200
65, 800
66,400
67, 000
67, 610

68, 210
68, 820
69,420
70, 030
70,640

71,260
71,830
72,410
72, 980
73,560

74, 140
74, 720
75, 300
75, 880
76,460

77,050
77,610
78, 170
78, 730
79,290

79, 860
80, 420
80, 990
81, 560
82, 120

82,690
83, 250
83,820
84, 380
64, 940

85, 510
86, 080
86,650
87,210
87,780

88, 360
88,980
89, 610
90, 250
90,880

91,520
92,160
92,800
93,440
94, 080

94,730
95,470
96,210
96,960
97, 710

98,460
99,210
99,970

100,700
101,500

65,880
66, 480
67, 080
67, 680
68, 290

68, 890
69, 500
70, 110
70,720
71,340

71,950
72, 530
73, 100
73, 680
74,260

74,840
75,420
76, 000
76, 590
77, 170

77, 750
78, 320
78,880
79,440
80,010

80,580
81,140
81,710
82,280
82,850

83,420
83,980
84,540
85,110
85,680

86,240
86,810
87,380
87, 950
88,520

89,100
89, 730
90, 360
90, 990
91,630

92,270
92, 910
93,550
94,200
94,850

95,490
96,240
96,980
97, 730
98,480

99,230
99, 990

100,800
101,500
102,300

66,550
67,160
67,760
68,360
68,970

69,580
70, 190
70,800
71,410
72,030

72,640
73, 220
73,800
74,380
74, 960

75, 540
76, 130
76, 710
77, 290
77, 880

78,470
79, 030
79, 600
80, 160
80, 730

81,290
81,860
82,430
83, 000
83, 570

84,140
84, 710
85,270
85,840
86,410

86,980
87, 550
88,120
88,690
89,270

89,840
90,470
91,110
91,740
92,380

93, 020
93, 670
94, 310
94, 960
95, 610

96,260
97, 000
97, 750
98, 500
99,260

100, 000
100,800
101,500
102, 300
103,100

67,230
67,640
68,440
69,050
69,660

70,270
70,880
71,490
72, 110
72, 720

73,340
73,920
74,500
75,080
75,670

76, 250
76, 830
77,420
78,000
78,590

79,180
79,750
80,310
80, 880
81, 450

82, 020
82, 590
83, 160
83, 730
84, 300

84, 870
85,440
86, 010
86, 580
87, 140

87, 720
88, 290
88,860
89,430
90,010

90,590
91,220
91,860
92,500
93, 140

93,780
94,420
95,070
95, 720
96, 370

97, 030
97, 770
98, 520
99,280

100,000

100,800
101,600
102,300
103,100
103,900

67, 910
68,520
69, 120
69, 730
70,340

70, 960
71, 570
72, 190
72, 800
73,420

74, 040
74,620
75, 200
75, 790
76,370

76,960
77, 540
78, 130
78, 720
79, 310

79, 900
80,460
81,030
81,600
82,170

82, 740
83, 310
83, 880
84,460
85, 030

85, 600
86, 170
86, 740
87, 310
87, 880

88,460
89,030
89,600
90, 180
90, 760

91,330
91,970
92, 610
93, 250
93,890

94,640
95, 190
95,640
96,490
97,140

97, 800
98, 550
99, 300

100,100
100, 800

101, 600
102, 300
103, 100
103,900
104,700

68, 590
69,200
69,810
70,420
71,030

71,650
72, 260
72, 880
73,500
74,120

74,740
75,330
75, 910
76,490
77,080

77,670
78,250
78, 840
79,430
80,020

80, 610
81,180
81,750
82,320
82, 890

83,470
84, 040
84,610
85,190
85,760

86,340
86,910
87,480
88,050
88,620

89,200
89, 770
90,350
90, 930
91,500

92,080
92, 720
93, 360
94,010
94,650

95,300
95, 950
96, 600
97,250
97,910

98,570
99,320

100,100
100,800
101,600

102,400
103,100
103, 900
104,700
105, 500

69, 280
69, 890
70,500
71,110
71,730

72,340
72,960
73,580
74, 200
74, 820

75,450
76, 030
76, 620
77, 200
77,790

78,380
78,970
79,560
80,150
80,740

81,330
81,910
82, 480
83,050
83,620

84,190
84,770
85, 340
85, 920
86,500

87,070
87,640
88,220
88,790
89,360

89,940
90,520
91,100
91,670
92,250

92,640
93,480
94, 120
94, 770
95, 410

96,060
96, 710
97,370
98, 020
98, 680

99,340
100, 100
100, 900
101,600
102,400

103,100
103,900
104,700
105, 500
106, 300

69, 970
70, 580
71,190
71,810
72,420

73,040
73, 660
74, 280
74, 900
75,530

76, 150
76,740
77,330
77,920
78,500

79.090
79,680
80,280
80,870
81,460

82,060
82, 630
83,200
83,780
84, 350

84, 920
85,500
86,080
86,650
87,230

87,810
88,380
88,960
89, 530
90, 110

90,690
91,270
91,640
92, 430
93, 010

93,590
94, 230
94, 880
95, 530
96, 180

96,830
97,480
98,140
98, 800
99,460

100, 100
100, 900
101, 600
102, 400
103,200

103, 900
104, 700
105, 500
106, 300
107, 100

70,660
71,270
71,880
72,500
73, 120

73,740
74, 360
74,980
75, 610
76, 240

76, 860
77,450
78, 040
78, 630
79,220

79 810
80, 400
81, 000
81, 590
82, 190

82,780
83,360
83, 930
84, 500
85, 080

85, 660
86, 230
86,810
87, 390
87,970

88, 550
89, 130
89, 700
90, 280
90, 860

91,430
92,020
92,600
93,180
93,760

94, 350
94, 990
95,640
96,290
96,940.

97,590
98, 250
98, 910
99, 570

100, 200

100,900
101,700
102,400
103,200
104,000

104,700
105,500
106,300
107,100
107,900

71,350
71,960
72,580
73 200
73, 820

74,440
75,060
75,690
76,320
76,940

77, 570
78,160
78, 750
79, 340
79,940

80, 530
81,120
81,720
82, 310
82, 910

83, 510
84,080
84,660
85,240
85, 810

86, 390
86, 970
87, 550
88,130
88,710

89, 290
89, 870
90,450
91,030
91, 600

92, 190
92, 770
93,350
93,930
94,520

95,110
95, 750
96,400
97,050
97,710

98, 360
99,020
99,680

100, 300
101,000

101,700
102,400
103,200
104,000
104,800

105,500
106, 300
107,100
107, 900
108, 700

72,040
72,660
73,280
73,900
74, 520

75, 140
75, 770
76,400
77, 030
77,660

78,290
78, 880
79,470
80,060
80,660

81, 250
81, 850
82,440
83, 040
83, 640

84, 240
84,820
85,390
85, 970
86, 550

87, 130
87, 710
88, 290
88, 870
89,450

90,040
90,620
91,190
91, 770
92, 360

92,940
93, 520
94,110
94,690
95,280

95, 870
96, 520
97,170
97,820
98,480

99, 140
99,800

100,500
101,100
101,800

102,500
103,200
104,000
104,800
105,500

106, 300
107,100
107, 900
108, 700
109,500

72,740
73,360
73,980
74,600
75,220

75, 850
76, 480
77,110
77, 740
78, 370

79, 000
79, 600
80,190
80, 780
81, 380

81,970
82, 570
83,170
83, 770
84, 370

84, 970
85, 550
86,130
86,710
87, 290

87,870
88, 450
89, 030
89, 620
90, 200

90, 780
91,360
91,940
92, 530
93, 110

93,690
94,280
94,860
95,450
96,040

96,630
97, 280
97, 940
98,590
99,250

99,910
100,600
101,200
101,900
102, 600

103,200
104,000
104,800
105,600
106,300

107, 100
107,900
108,700
109, 500
110, 300

73,440
74,060
74,680
75, 300
75, 930

76,560
77, 190
77, 820
78,450
79,090

79,720
80,320
80,910
81, 510
82,100

82,700
83,300
83,900
84,500
85,100

85,700
86,280
86,860
87,440
88,030

88,610
89,190
89,780
90,360
90,950

91,530
92,110
92, 700
93, 280
93,860

94,450
95,040
95,620
96, 210
96, 800

97,390
98,050
98,710
99,360

100,000

100,700
101,400
102, 000
102,700
103, 400

104, 000
104, 800
105, 600
106, 400
107, 100

107, 900
108, 700
109, 500
110, 300
111,100

74,140
74,:760
75,390
76,010
76,640

77,270
77, 900
78, 530
79,170
79,800

80,440
81,040
81,630
82,230
82,830

83,430
84,030
84,630
85,230
85,840

86,440
87,020
87,600
88,190
88,770

89,350
89,940
90,520
91,110
91,700

92,280
92,870
93,450
94,040
94,620

95,210
95,800
96,390
96,980
97,570
98, 160
98,820
99,480

100,100
100,800

101,500
102, 100
102, 800
103, 500
104,100

104,800
105,600
106,400
107,200
107,900

108, 700
109,500
110,300
111, 100
111,900

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1
1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

HEADWATER 1042 to 1044 MAY 2000



DISCHARGE FOR ALL
NORRIS DAM

SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

31

ELEVATIONS
~~HEADWATER ELEVATION

10420 1042.1 1042.2 1042.3 1042.4 11042.5 11042.6 11042.7 1042.8 1042.9 1043.0T 1043.1 1043.2 1043.3 1043.4 1043.5 1043.6 1043.7 1043.8 1043.9 1044.09

1022.0
1021.9
1021.8
102 1.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

96,790
97,600
98,400
99,210

100,000

100,800
101,700
102,500
103,300
104,200

105,000
105,900
106,800
107,700
108,600

109,600
110,500
111,400
112,400
113, 300

114,200

97,570
98,370
99,180

100,000
100,800

101,600
102,500
103,300
104,100
105,000

105,800
106,700
107,600
108,500
109,500

110,400
111,300
112, 200
113,200
114, 100

115,100

98, 340
99,150
99,970

100,800
101,600

102,400
103, 300
104,100
104,900
105,800

106,600
107, 500
108,400
109,400
110,300

111,200
112,100
113, 100
114,000
115,000

115,900

99,120
99,940

100,800
101,600
102,400

103, 200
104 100
104,900
105,700
106,600

107,400
108, 300
109, 300
110, 200
111, 100

112,000
113,000
113, 900
114,900
115,800

116,800

99,900
100,700
101,500
102,400
103,200

104,000
104,900
105,700
106,500
107,400

108,200
109,200
110,100
111,000
111,900

112,900
113,800
114,800
115,700
116,700

117,600

100,700
101,500
102,300
103,200
104,000

104,800
105,700
106,500
107,300
108,200

109,000
110,000
110,900
111, 800
112,800

113,700
114,600
115,600
116,500
117,500

118,500

101,500
102,300
103,100
103,900
104,800

105,600
106,500
107,300
108,200
109,000

109,900
110,800
111,700
112,700
113,600

114,500
115, 500
116,400
117, 400
118,400

119,300

102,300
103,100
103,900
104,700
105,600

106,400
107,300
108,100
109, 000
109,800

110,700
111,600
112,500
113,500
114,400

115,400
116, 300
117,300
118, 200
119, 200

120,200

103,100
103,900
104,700
105,500
106,400

107,200
108,1100
108,900
109, 800
110, 600

111,500
112,400
113, 400
114, 300
115, 300

116, 200
117, 200
118,100
119,100
120,100

121,000

103,800
104,700
105,500
106,300
107,200

108,000
108,900
109,700
110,600
111,500

112,300
113,300
114,200
115,100
116,100

117,000
118,000
119,000
119,900
120,900

121,900

104,600
105,500
106, 300
107, 200
108,000

108,800
109,700
110,600
111,400
112, 300

113,200
114,100
115,000
116, 000
116,900

117,900
118, 900
119, 800
120, 800
121, 800

122, 800

105,400
106,300
107,100
108,000
108,800

109, 700
110, 500
111,400
112, 200
113,100

114,000
114, 900
115, 900
116, 800
117, 800

118, 700
119, 700
120, 700
121,700
122,600

123,600

106,200
107,100
107,900
108,800
109,600

110,500
111,300
112,200
113,100
113,900

114,800
115,800
116,700
117,700
118,600

119,600
120,600
121, 500
122, 500
123,500

124,500

107,000
107,900
108,700
109,600
110,400

111,300
112,200
113,000
113,900
114,800

115,600
116,600
117,500
118,500
119,500

120,400
121,400
122,400
123,400
124,400

125,400

107, 800
108, 700
109, 500
110,400
111,200

112, 100
113,000
113,800
114, 700
115, 600

116,500
117,400
118,400
119,400
120, 300

121, 300
122, 300
123, 300
124, 200
125, 200

126, 200

108,600
109,500
110,300
111, 200
112, 100

112,900
113,800
114,700
115,600
116,400

117,300
118,300
119,200
120,200
121,200

122, 100
123,100
124, 100
125,100
126, 100

127, 100

109, 500
110, 300
111,200
112, 000
112, 900

113,800
114, 600
115, 500
116,400
117,300

118, 200
119,100
120,100
121,100
122,000

123,000
124,000
125,000
126,000
127,000

128, 000

110, 300
111, 100
112, 000
112, 800
113,700

114, 600
115, 500
116,300
117, 200
118, 100

119,000
120,000
120,900
121,900
122,900

123, 900
124, 900
125,800
126, 800
127, 800

128,900

111,100
111,900
112, 800
113, 700
114, 500

115, 400
116, 300
117, 200
118,100
118, 900

119, 800
120, 800
121,800
122, 800
123, 700

124, 700
125,700
126,700
127, 700
128, 700

129, 700

111,900
112, 800
113, 600
114, 500
115, 400

116, 200
117,100
118, 000
118, 900
119, 800

120, 700
121,700
122, 600
123, 600
124, 600

125, 600
126, 600
127, 600
128, 600
129, 600

130, 600

112, 700
113, 600
114,400
115,300
116,200

117,100
118,000
118,800
119,700
120,600

121,500
122,500
123,500
124,500
125,500

126, 500
127, 500
128,500
129, 500
130, 500

131,500

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

MAY 2000 
HEAD WATER 1042 to 1044

MAY 2000 HEADWATER 1042 to 1044



32 NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

0, HEADWATER ELEVATION
10440 T 1044.1 1044.2 1044.3 1044.4 1044.5 1044.6 1044.7 1044.8 1044.9 1 1045.0 1045.1 1045.2 1045.3 1045.4 1045.5 1045.6 1045.7 1045.8 1045.9 1046.0

1034.0 36,610 37, 150 37,700 38 250 38 800 39 360 39,920 40,480 41 040 41,610 42, 180 42,750 43,320 43 900 44,470 45,060 45 640 46 220 46 810 47 400 48,000 1034.0
1033.9 37, 170 37,720 38,270 38: 820 39: 380 39: 930 40,500 41,060 41: 630 42,200 42,770 43,340 43,920 44,500 45,080 45,660 46: 250 46: 940 47: 430 48: 020 48,620 1033.9

033.8 37,730 38,280 38 840 39,390 39,950 40 510 41,080 41,650 42 210 42,790 43,360 43 940 44,520 45, 100 45 680 46,270 46,860 47,450 48,040 48 640 49,240 1033.8
1033.7 38,300 38,850 39: 410 39 970 40 530 41: 100 41,660 42,230 42: 8 1 0 43,380 43,960 44: 540 45,120 45,700 46: 290 46,880 47,470 48 070 48,660 49: 260 49,870 1033.7
1033.6 38,870 39,430 39,990 40: 550 41: 120 41,680 42,250 42,830 43,400 43,980 44,560 45, 140 45,730 46,310 46,900 47,500 48,090 48: 690 49,290 49,890 50,500 1033.6

033.5 39,450 40,010 40,570 41,140 41,700 42,270 42,850 43,420 44,000 44 580 45, 160 45,750 46 340 46 930 47 520 48, 120 48,710 49 310 49,920 50,520 51,130 1033.5
1033.4 40,030 40,590 41: 150 41 720 42,290 42,870 43,440 44,020 44 600 45:190 45,770 46,360 46: 950 47: 540 48: 140 48 740 49,340 49: 940 50,550 51,150 51 760 1033.4
10333 40,610 41,170 4 1 740 42: 310 42,890 43,460 44,040 44,620 45: 210 45,790 46,380 46,970 47,570 48, 160 48,760 49: 360 49,970 50,570 51,180 51.790 52: 400 1033.3
1033.2 41,190 41 760 42,330 42,910 43 480 44,060 44,640 45,230 45,820 46,400 47,000 47,590 48, 190 48,790 49,390 49,990 50,600 51 210
1033.1 41,780 42: 350 42,930 43,500 44: 080 44,670 45,250 45,840 46,430 47,020 47,610 48, M 48,810 49,410 50,020 50,620 51,230 5 840 52,460 53,070 53: 690 1 033.1

1033.0 42,370 42,950 43,520 44, 100 44,690 45,270 45,860 46,450 47,040 47,640 48,230 48,830 49,440 50,040 50,650 51,260 51,870 52,480 53, 100 53,720 54,340 1033.0
032.9 42,960 43,540 44,120 44,700 45,290 45,880 46 470 47 060 47,660 48,250 48 850 49,460 50,060 50 670 51,280 51,890 52,510 53,120 53,740 54,360 54 990 1032.9
032.8 43,560 44, 140 44,720 45 310 45,890 46,480 47: 080 47: 670 48,270 48,870 49: 480 50,080 50 690 51: 300 51,910 52,530 53, 140 53,760 54,390 55,010 55: 640 1032.8

1032.7 44,150 44,740 45,320 45: 910 46,500 47, 100 47,690 48 , 290 48,890 49,500 50, 100 50,710 51: 320 51,930 52,550 53,170 53,790 54,410 55,030 55,660 56,290 1032.7
1032.6 44,750 45,340 45,930 46 , 520 47,110 47,710 48,310 48,910 49,510 50, 120 50,730 51,340 51,950 52,570 53,190 53,810 54,430 55,060 55,690 56,320 56,950 1032.6

1032.5 45,360 45 950 46 540 47 130 47,730 48,330 48,930 49,530 50,140 50,750 51,360 51,980 52,590 53,210 53,830 54,450 55,080 55,710 56,340 56,970 57,610 1032.5
1032.4 45,960 46: 560 47: 150 47: 750 48,350 48,950 49,550 50,160 50,770 51,380 52,000 52,610 53,230 53,850 54,480 55,100 55 730 56,360 57,000 57,630 58,270 1032.4
1032.3 46,570 47, 170 47,770 48,370 48,970 49,570 50,180 50,790 51 400 52,020 52,630 53 250 53,880 54,500 55, 130 55,760 56: 390 57,020 57 660 58 300 58,940 1032.3
032.2 47,190 47 780 48,380 48,990 49 590 50,200 50,810 51,420 52 040 52,660 53,280 53 900 54,520 55, 150 55 780 56,410 57,050 57,680 58:

1032.1 47,800 48: 400 49,010 49,610 50: 220 50,830 51,440 52,060 52,680 53,300 53,920 54,550 55, 170 55,800 56: 440 57,070 57,710 58,350 58,990 59,630 60,280 1032.1

1032.0 48,420 49,030 49,630 50,240 50,850 51,470 52,080 52,700 53,320 53,940 54,570 55,200 55 830 56,460 57,090 57,730 58 370 59,010 59,660 60,300 60,950 1032.0
031.9 49 040 49 640 50,250 50,860 51,480 52,090 52 710 53,330 53,960 54 580 55,210 55,840 56: 470 57, 110 57,750 58,390 59: 030 59,670 60 320 60 970 61,620 1031.9

103 1 .8 49 650 50 260 50,870 51,490 52,100 52,720 53 350 53,970 54,600 55 220 55,850 56,490 57, 120 57,760 58,400 59,040 59,690 60,340 60:
031.7 50 270 50 890 51,500 52,120 52 740 53,360 53,980 54,610 55,240 55,870 56,500 57 140 57 780 58,420 59,060 59 710 60 350 61,000 61,650 62 310 62,970 1031.7
103 1 .6 50:900 51:510 52,130 52,750 53:370 53,990 54,620 55,250 55,880 56,520 57,150 57:790 58:430 59,080 59,720 60:370 61:020 61,670 62,330 62:980 63,640 1031.6

1031.5 51,520 52,140 52,760 53,380 54,010 54,630 55,260 55,900 56,530 57, 170 57,810 58,450 59,090 59,740 60,380 61,040 61,690 62,340 63,000 63 660 64,320 1031.5
1031.4 52,150 52,770 53,390 54 020 54,650 55,280 55,910 56,540 57, 180 57,820 58,460 59, 110 59 750 60,400 61,050 61 710 62 360 63,020 63,680 64:340 65,010 1031.4
031.3 52,780 53,410 54,030 54:660 55,290 55,920 56,560 57 200 57 830 58,480 59,120 59 770 60:420 61,070 61,720 62:380 63:040 63.700 64 360 65,030 65,690 1031.3
103 1 .2 53,420 54,050 54,670 55,300 55,940 56,570 57,210 57:850 58:490 59,140 59,780 60:430 61 090 61,740 62,400 63,050 63,720 64,380 65:040 65,710 66 380 1031.2
1031.1 54,060 54,690 55,320 55,950 56,590 57,220 57,860 58,510 59,150 59,800 60,450 61, 100 61:760 62,410 63,070 63,730 64,400 65,060 65,730 66,400 67:070 1031.1

031.0 54,700 55,330 55,960 56,600 57,240 57,880 58 520 59,170 59,820 60,470 61,120 61 770 62,430 63,090 63 750 64,410 65,080 65 750 66,420 67 090 67,770 1031.0
1030.9 55,320 55,960 56,590 57,230 57,870 58,520 59:160 59 810 60,460 61,110 61,770 62:420 63,080 63,750 64:410 65,080 65,740 66:420 67,090 67:760 68,440 1030.9
1030.8 55,950 56,590 57,230 57 870 58 510 59,160 59,800 60:450 61,110 61,760 62,420 63,080 63,740 64,400 65 070 65,740 66,410 67 080 67,760 68,440 69,120 1030.8
1030.7 56,580 57 220 57,860 58:500 59:150 59,800 60,450 611:100 61,760 62,410 63,070 63,740 64,400 65,070 65 740 66,410 67,080 67,760 68 430 69,110 69,800 1030.71030.6 57,210 57:850 58,500 59,140 59,790 60,440 61,090 6 750 62,410 63,070 63,730 64,390 65,060 65,730 66,400 67,080 67,750 68 430 69:110 69,790 70,480 1030.6

1030.5 57,850 58,490 59,140 59,780 60,440 61,090 61,740 62 400 63 060 63,720 64,390 65,060 65,730 66,400 67,070 67,750 68,430 69,110 69,790 70,470 71,160 1030.5
030.4 58,480 59,130 59,780 60,430 61,080 61,740 62,400 63:060 63:720 64,380 65,050 65,720 66,390 67,070 67 740 68,420 69,100 69 790 70,470 71,160 71,850 1030.4

1030.3 59,120 59,770 60,420 61,080 61,730 62,390 63,050 63,710 64,380 65 050 65 720 66,390 67,060 67,740 68:420 69,100 69,780 70:470 71,160 71 850 72,540 1030.3
1030.2 59,770 60,420 61,070 61 730 62,390 63,050 63 710 64 370 65,040 65:710 66:380 67,060 67,740 68,410 69 100 69,780 70,460 7 150 71,840 72:530 73:230 1030.2
1030.1 60,410 61,070 61,720 62:380 63,040 63,700 64:370 65:040 65,710 66,380 67,050 67,730 68,410 69,090 69:780 70,460 71,150 711:840 72,530 73,230 73 920 1030.1

1030.0 61,060 61,720 62,370 63 040 63,700 64,360 65,030 65,700 66,370 67,050 67,730 68,410 69 090 69,770 70,460 71 01:150 71 840 72,530 73,220 73 92 74,620 1030.01029.9 61,700 62,360 63,020 63:690 64,350 65,020 65,690 66,360 67,040 67,710 68,390 69,080 69:760 70,450 71,130 7 830 72:520 73,210 73,910 74:610 75 310 1029.9
029.8 62,350 63,010 63,670 64 340 65,010 65,680 66 350 67 030 67,700 68,380 69 060 69 750 70,430 71,120 71,810 72,510 73 200 73,900 74 600 75 300 76:010 1029.8

11029.7 63,000 63,660 64,330 64:990 65,670 66,340 67:010 67:690 68,370 69,050 69:740 70:420 71,110 71,800 72,500 73,190 73:890 74,590 75:290 76:000 76 700 1029.7
1029.6 63,650 64,310 64,980 65,650 66,330 67,000 67,680 68,360 69,040 69,730 70,410 71,100 71,790 72,490 73,180 73,880 74,580 75,280 75.990 76,690 77:400 1029.6

029.5 64,300 64,970 65,640 66,310 66 990 67,670 68,350 69,030 69,710 70,400 71,090 71,780 72 470 73,170 73,870 74 570 75 270 75,980 76,680 77,390 78,100 1029.5
1029.4 64,960 65,630 66,300 66,980 67:660 68,340 69,020 69,700 70,390 71,080 71,770 72,460 73:160 73,860 74,560 75:260 75:970 76,670 77 380 78,090 78,810 1029.4
1029.3 65,620 66,290 66,960 67,640 68,320 69,010 69,690 70,380 71,070 71,760 72,450 73,150 73,850 74,550 75,250 75,960 76,660 77,370 78:090 78,800 79,520 1029.3
1029.2 66,280 66 950 67,630 68,310 68 990 69,680 70,370 71:060 71 750 72,440 73,140 73,840 74,540 75 240 75,950 76,650 77 360 78,080 78,790 79 5120 80 220 1029.2
1029.1 66,940 67:620 68,300 68,980 69:670 70,360 71,050 7 1 740 72:430 73,130 73,830 74,530 75,230 75:940 76,640 77,350 78:070 78,780 79,500 80:2 0 80:940 1 029.1

1029.0 67,610 68,290 68,970 69,660 70,340 71,030 71,730 72,420 73,120 73,820 74,520 75,220 75,930 76,630 77,340 78,060 78,770 79,490 80,210 80,930 81,650 1029.0
028.9 68,250 68,930 69 620 70,310 71,000 71 690 72,380 73,080 73,780 74,480 75,180 75,890 76,600 77 310 78,020 78,730 79 450 80,170 80,890 81,610 82,340 1028.9

1028.8 68,900 69,580 70:270 70,960 71,650 72:340 73.040 73,740 74,440 75,150 75,850 76,560 77,270 77:980 78,700 79,410 80:130 80,850 81,570 82,300 83,030 1028.8
1028.7 69,540 70,230 70,920 71,610 72,310 73,000 73,700 74 400 75,110 75,810 76,520 77,230 77,940 78,660 79,370 80,090 80,810 81,540 82 260 82,990 83,720 1028.7
1028.6 70,190 70,880 71,570 72,270 72,970 73,660 74,370 75:070 75,770 76,480 77,190 77,900 78,620 79,340 80,050 80,780 81,500 82,220 82:950 83,680 84,410 1028.6

1028.5 70,840 71 540 72,230 72,930 73,630 74,330 75 030 75,740 76,440 77 150 77,870 78,580 79,300 80,020 80,740 81,460 82,190 82,910 83 640 84,370 85,110 1028.5
1028.4 71,500 72:190 72,890 73,590 74,290 74,990 75:700 76,410 77,120 77:830 78,540 79,260 79,980 80,700 81,420 82,150 82,870 83,600 84:340 85 070 85,810 1028.4
028.3 72,160 72,850 73,550 74,250 74 950 75,660 76,370 77,080 77,790 78,500 79,220 79 940 80 660 81,380 82,110 82,840 83,570 84,300 85 030 85:770 86 510 1028.3

1028.2 72,810 73,510 74,210 74 920 75 620 76,330 77,040 77,750 78,470 79,180 79,900 80 620 81 350 82 070 82,800 83,530 84,260 84,990 85 730 86 , 470 87 210 1028.2
1028.1 73,470 74,170 74,880 75:580 76,290 77,000 77,710 78,430 79,140 79,860 80,580 81,310 82,030 82:760 1 83,490 84,220 84,960 85,690 86,430 87,170 87,910 1028.1

HEADWATER 1044 to 1046 MAY 2000



DISCHARGE
NORRIS DAM

FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

33

ELEVATIONS
. • • HEADWATER ELEVATIONz

S1044.1 11044.2 1044.3 1044.4 11044 1044.7 1044.8 1044.9 1045.0 1045.1 1045.2 1045.3 1045.4 1045.5 1045.6 1045.7 1045.8 1045.9 1046.0 -

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

74, 140
74, 760
75,390
76,010
76,640

77,270
77,900
78,530
79, 170
79,800

80,440
81,040
81,630
82,230
82,830

83 430
84, 030
84 630
85, 230
85,840

86,440
87, 020
87, 600
88,190
88,770

89, 350
89, 940
90,520
91,110
91,700

92,280
92, 870
93,450
94,040
94,620

95,210
95,800
96,390
96,980
97,570

98,160
98,820
99,480

100,100
100,800

101,500
102,100
102,800
103,500
104,100

104,800
105,600
106,400
107,200
107,900

108,700
109,500
110,300
111,100
111,900

74,840
75,470
76,090
76,720
77,350

77,980
78,620
79,250
79,890
80,520

81,160
81,760
82,360
82,960
83,560

84,160
84,760
85,360
85, 970
86, 570

87,180
87,760
88,340
88,930
89,510

90, 100
90, 680
91,270
91,860
92,450

93,040
93,620
94,210
94,790
95,380

95,970
96,560
97,150
97,740
98,340

98,930
99,590

100,300
100,900
101, 600

102,200
102,900
103,600
104,300
104,900

105,600
106,400
107,200
108,000
108,700

109,500
110,300
111, 100
111,900
112,700

75, 550
76, 170
76, 800
77, 430
78,060

78,700
79, 330
79,970
80, 610
81,250

81,890
82,490
83,090
83,690
84,290

84,890
85,500
86,100
86,710
87,310

87,920
88,500
89,090
89, 670
90, 260

90,850
91,430
92,020
92,610
93,200

93,790
94,380
94, 970
95, 550
96,140

96,730
97, 330
97, 920
98,510
99,110

99,700
100,400
101,000
101,700
102,400

103,000
103,700
104,400
105,100
105,700

106,400
107, 200
108, 000
108,800
109,500

110,300
111, 100
111,900
112,700
113,500

76,250
76,880
77,510
78,140
78,780

79,410
80,050
80,690
81, 330
81, 970

82,610
83,220
83,820
84,420
85,020

85,630
86,230
86,840
87,440
88,050

88,660
89,250
89,830
90,420
91,010

91,600
92,190
92,780
93, 370
93,960

94,550
95,140
95, 730
96, 320
96,910

97,500
98, 090
98, 690
99, 280
99, 880

100, 500
101, 100
101,800
102, 500
103, 100

103,800
104, 500
105,200
105,800
106,500

107,200
108,000
108,800
109,600
110,400

111,100
111,900
112,700
113,600
114,400

76,960
77,590
78,230
78,860
79,500

80,130
80,770
81,410
82,050
82,700

83,340
83,950
84,550
85,150
85,760

86,360
86,970
87,580
88, 190
88,800

89,410
89,990
90,580
91,170
91,760

92,350
92,940
93,530
94, 120
94,720

95, 310
95, 900
96,490
97,080
97,670

98,270
98,860
99,460

100, 100
100, 700

101, 300
101, 900
102,600
103,300
103,900

104,600
105,300
106,000
106, 600
107, 300

108,000
108,800
109,600
110,400
111,200

112,000
112,800
113,600
114,400
115,200

77,670
78,310
78,940
79,580
80,220

80,850
81,500
82,140
82,780
83,430

84,070
84,680
85,280
85,890
86,490

87, 100
87, 710
88,320
88, 930
89, 540

90,150
90,740
91,330
91, 920
92, 510

93,100
93, 690
94, 290
94,880
95,480

96,070
96,660
97,250
97,850
98,440

99,040
99,630

100,200
100,800
101,400

102, 000
102, 700
103,400
104,000
104,1700

105,400
106,100
106,800
107,400
108,100

108,800
109, 600
110, 400
111,200
112,000

112,800
113,600
114,400
115,200
116,000

78,390
79,020
79,660
80,300
80,940

81,580
82,220
82, 870
83, 510
84,160

84,810
85,410
86, 020
86, 630
87,230

87,840
88,450
89,060
89,680
90,290

90,900
91,490
92,080
92,670
93,270

93,860
94,450
95,050
95,640
96,240

96,840
97,430
98,020
98,620
99,210

99,810
100, 400
101,000
101,600
102,200

102,800
103,500
104,200
104,800
105,500

106,200
106,900
107,500
108,200
108,900

109,600
110,400
111,200
112,000
112,800

113, 600
114,400
115, 200
116, 000
116,800

79,110
79,740
80,380
81,020
81,660

82,300
82,950
83, 600
84,240
84,890

85,540
86,150
86,760
87,370
87,980

88,590
89,200
89,810
90,420
91,040

91,650
92,250
92,840
93,430
94,020

94,620
95,210
95,810
96,410
97,000

97, 600
98, 200
98,790
99,390
99,990

100,600
101,200
101,800
102,400
103,000

103,600
104,300
104,900
105,600
106,300

107,000
107,700
108,300
109,000
109,700

110,400
111,200
112,000
112,800
113,600

114,400
115, 200
116,000
116,800
117,700

79,820
80,460
81,100
81,740
82,390

83,030
83,680
84,330
84, 980
85,630

86,280
86,890
87,500
88,110
88,720

89, 330
89,950
90, 560
91, 170
91, 790

92,410
93,000
93, 590
94,190
94, 780

95, 380
95, 980
96, 570
97, 170
97,770

98,370
98,970
99,560

100,200
100,800

101,400
102,000
102,600
103,200
103,800

104,400
105,100
105, 700
106, 400
107, 100

107,800
108,500
109,100
109,800
110,500

111,200
112,000
112,800
113,600
114,400

115,200
116,000
116,900
117,700
118,500

80,550
81,190
81,830
82, 470
83, 120

83,760
84,410
85,060
85, 710
86, 370

87, 020
87, 630
88,240
88, 850
89, 470

90,080
90, 690
91,310
91,930
92,540

93,160
93,760
94,350
94, 950
95, 540

96, 140
96, 740
97, 340
97, 940
98,540

99, 140
99, 740

100,300
100,900
101,500

102,100
102,700
103,300
104,000
104,600

105, 200
105, 800
106, 500
107, 200
107; 900

108,600
109,300
109,900
110,600
111,300

112,000
112, 800
113, 600
114,400
115,200

116,100
116,900
117,700
118,500
119,300

81, 270
81,910
82, 550
83, 200
83, 850

84,500
85,150
85,800
86,450
87,110

87,760
88, 370
88, 990
89,600
90,210

90,830
91,450
92, 060
92,680
93,300

93,920
94, 520
95, 110
95, 710
96, 310

96,910
97,510
98, 110
98, 710
99,310

99, 910
100, 500
101,100
101,700
102, 300

102, 900
103, 500
104, 100
104, 700
105, 300

106,000
106, 600
107, 300
108,000
108,700

109,400
110,100
110,800
111,400
112,100

112,800
113,600
114,400
115, 300
116,100

116, 900
117, 700
118,500
119,300
120,200

81,990
82, 640
83,280
83, 930
84, 580

85,230
85, 880
86,540
87,190
87, 850

88, 510
89,120
89, 730
90, 350
90, 960

91,580
92, 200
92, 820
93,440
94, 060

94, 680
95, 280
95, 880
96, 470
97, 070

97, 670
98, 270
98, 880
99,480

100, 100

100, 700
101,300
101, 900
102, 500
103,100

103,700
104, 300
104, 900
105,500
106, 100

106,700
107,400
108,100
108,800
109,500

110, 200
110, 900
111,600
112, 300
113, 000

113, 700
114, 500
115, 300
116,100
116,900

117,700
118,500
119,400
120,200
121,000

82, 720
83, 370
84, 020
84, 660
85, 320

85, 970
86, 620
87, 280
87, 930
88, 590

89, 250
89, 870
90, 480
91, 100
91,720

92, 340
92, 960
93, 580
94, 200
94, 820

95, 440
96, 040
96, 640
97, 240
97, 840

98, 440
99, 050
99, 650

100, 300
100, 900

101,500
102, 100
102, 700
103, 300
103, 900

104, 500
105, 100
105,700
106, 300
106,900

107, 500
108, 200
108, 900
109, 600
110,300

111,000
111,700
112, 400
113, 100
113, 800

114, 500
115, 300
116,100
116,900
117, 700

118, 500
119, 400
120,200
121,000
121,900

83, 450
84,100
84,750
85,400
86, 050

86, 710
87, 360
88, 020
88,680
89,340

90,000
90, 620
91, 230
91,850
92,470

93,090
93,710
94, 330
94, 960
95,580

96,210
96, 810
97, 410
98, 010
98, 610

99, 210
99, 820

100, 400
101, 000
101,600

102, 200
102, 800
103,500
104, 100
104,700

105, 300
105, 900
106,500
107, 100
107, 700

108, 300
109, 000
109, 700
110,400
111,100

111,800
112, 500
113, 200
113,900
114, 600

115,300
116,100
116, 900
117, 700
118, 500

119, 400
120, 200
121,000
121,900
122, 700

84, 180
84, 830
85, 480
86, 140
86, 790

87,450
88,110
88,760
89,430
90, 090

90,750
91,370
91,990
92,610
93,230

93,850
94, 470
95,100
95, 720
96, 350

96, 970
97, 570
98, 180
98, 780
99, 380

99,990
100, 600
101, 200
101,800
102,400

103,000
103,600
104,200
104,800
105,500

106, 100
106, 700
107, 300
107, 900
108, 500

109, 100
109,800
110, 500
111,200
111,900

112, 600
113, 300
114, 000
114, 700
115, 400

116, 100
116, 900
117, 700
118, 600
119,400

120,200
121,000
121,900
122,700
123,500

84,920
85, 570
86, 220
86, 880
87, 530

88,190
88,850
89,510
90,170
90,840

91,510
92, 120
92,740
93,370
93,990

94,610
95,230
95,860
96,490
97,110

97,740
98,340
98,950
99, 550

100,200

100,800
101,400
102,000
102,600
103,200

103, 800
104,400
105,000
105,600
106,200

106,900
107, 500
108, 100
108, 700
109,300

109,900
110,600
111,300
112, 000
112,700

113, 400
114, 100
114,800
115, 500
116, 200

116,900
117,700
118,600
119,400
120,200

121,000
121,900
122, 700
123, 500
124,400

85,650
86,310
86,960
87,620
88,280

88,940
89, 600
90,260
90,930
91,590

92,260
92,880
93,500
94,130
94,750

95, 370
96,000
96,630
97,250
97,880

98,510
99,120
99, 720

100, 300
100, 900

101, 500
102, 200
102, 800
103, 400
104,000

104, 600
105,200
105, 800
106,400
107, 000

107, 600
108, 300
108, 900
109, 500
110,100

110,700
111,400
112,100
112,800
113, 500

114,200
114, 900
115,600
116, 300
117, 000

117,800
118, 600
119, 400
120,200
121,000

121,900
122,700
123,500
124,400
125,200

86,390
87,050
87,700
88,360
89,020

89,680
90, 350
91, 010
91,680
92, 350

93,020
93,640
94,260
94,890
95,510

96, 140
96, 770
97, 390
98,020
98,650

99, 280
99, 890

100, 500
101, 100
101, 700

102,300
102, 900
103,500
104,200
104, 800

105, 400
106, 000
106,600
107,200
107,800

108,400
109,100
109, 700
110, 300
110,900

111,500
112,200
112, 900
113, 600
114, 300

115,000
115, 700
116,400
117,200
117,900

118,600
119,400
120,200
121,100
121,900

122,700
123,600
124,400
125,200
126,100

87, 130
87,790
88,450
89,110
89, 770

90,430
91,100
91,770
92,430
93,100

93, 780
94, 400
95, 020
95,650
96,280

96, 910
97, 530
98, 160
98,790
99,430

100, 100
100,700
101,300
101,900
102,500

103, 100
103,700
104,300
104,900
105,600

106, 200
106, 800
107,400
108,000
108,600

109,200
109, 900
110, 500
111,100
111,700

112, 300
113,000
113, 700
114,400
115,100

115,800
116,600
117,300
118,000
118,700

119,400
120,200
121,100
121,900
122, 700

123, 600
124, 400
125, 200
126, 100
126, 900

87, 870
88, 530
89,190
89,860
90,520

91,190
91,850
92,520
93,190
93,860

94,540
95, 160
95,790
96,420
97,040

97,670
98,300
98, 940
99, 570

100,200

100,800
101,400
102,100
102, 700
103, 300

103, 900
104, 500
105, 100
105, 700
106,300

107,000
107,600
108, 200
108,800
109,400

110, 000
110, 700
111, 300
111,900
112,500

113, 200
113, 900
114, 600
115, 300
116, 000

116,700
117,400
118,100
118, 800
119, 500

120,200
121,100
121, 900
122, 700
123,600

124,400
125, 200
126, 100
126, 900
127, 800

88, 620
89, 280
89, 940
90, 610
91,270

91,940
92,610
93,280
93,950
94,630

95,300
95,930
96,560
97,180
97,810

98,450
99,080
99,710

100,300
101,000

101,600
102,200
102,800
103, 400
104,100

104, 700
105,300
105, 900
106, 500
107,100

107,800
108,400
109,000
109,600
110,200

110,800
111,500
112,100
112, 700
113, 300

114, 000
114, 700
115,400
116,100
116, 800

117, 500
118,200
118, 900
119, 600
120,400

121,100
121,900
122, 700
123, 600
124,400

125, 300
126,100
126, 900
127, 800
128,700

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

MAY 2000 
HEADWATER 1044 to 1046

MAY 2000 HEADWATER 1044 to 1046



34

DISCHARGE FOR ALL
NORRIS DAM

SPILLWAYS AT IDENTICAL ELEVATIONS
IN CUBIC FEET PER SECOND

• ~HEADWATER ELEVATIONz
-1044.0 11044.1 11044.2 11044.3 1044.4 11044.5 1044.6 1044.7 1044.8 1044.9 1045.0 1045.1 1045.2 1045.3 1045.4 1045.5 1045.6 1045.7 1045.8 1045.9 1046.0

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

112, 700
113, 600
114, 400
115, 300
116,200

117, 100
118, 000
118, 800
119, 700
120, 600

121,500
122,500
123,500
124,500
125,500

126,500
127,500
128,500
129,500
130, 500

131,500

113,500
114,400
115, 300
116,100
117,000

117,900
118,800
119,700
120,600
121,500

122,400
123,400
124,400
125,300
126,300

127,300
128,300
129,300
130, 300
131,400

132,400

114,300
115,200
116,100
117,000
117,900

118,700
119,600
120,500
121,400
122,300

123,200
124,200
125, 200
126, 200
127,200

128, 200
129, 200
130,200
131,200
132, 300

133, 300

115,200
116,000
116,900
117,800
118,700

119,600
120,500
121,400
122,300
123,200

124,100
125,100
126, 100
127, 100
128, 100

129,100
130,100
131,100
132,100
133,100

134,200

116,000
116,900
117,800
118,600
119,500

120,400
121, 300
122, 200
123, 100
124, 000

125,000
125,900
126, 900
127, 900
128,900

129,900
131,000
132,000
133,000
134,000

135,100

116,800
117,700
118, 600
119, 500
120,400

121,300
122,200
123, 100
124,000
124,900

125,800
126, 800
127, 800
128, 800
129,800

130,800
131,800
132,900
133,900
134, 900

136,000

117,700
118,500
119,400
120,300
121,200

122, 100
123,000
123,900
124,800
125,800

126,700
127, 700
128, 700
129, 700
130,700

131,700
132,700
133,800
134,800
135,800

136,900

118,500
119,400
120,300
121,200
122,100

123, 000
123, 900
124,800
125,700
126,600

127, 500
128, 500
129, 500
130, 600
131,600

132,600
133,600
134,600
135,700
136,700

137,800

119,300
120,200
121,100
122,000
122,900

123,800
124,700
125,600
126,600
127,500

128,400
129,400
130,400
131,400
132,500

133,500
134,500
135, 500
136, 600
137,600

138, 700

120,200
121,100
122,000
122,900
123,800

124,700
125, 600
126, 500
127,400
128,300

129,300
130,300
131,300
132,300
133,300

134,400
135,400
136,400
137,500
138,500

139,600

121,000
121,900
122, 800
123, 700
124,600

125, 500
126, 400
127, 400
128, 300
129, 200

130, 100
131,200
132,200
133, 200
134,200

135,200
136,300
137, 300
138,400
139,400

140,500

121, 800
122, 700
123, 600
124, 600
125,500

126,400
127, 300
128, 200
129, 200
130, 100

131,000
132, 000
133, 100
134, 100
135,100

136, 100
137,200
138, 200
139, 300
140, 300

141,400

122,700
123, 600
124, 500
125,400
126, 300

127,200
128, 200
129,100
130, 000
131, 000

131,900
132, 900
133, 900
135, 000
136,000

137, 000
138,100
139, 100
140,200
141,200

142, 300

123, 500
124,400
125, 300
126, 300
127, 200

128,100
129, 000
130, 000
130, 900
131,800

132, 800
133, 800
134, 800
135, 900
136, 900

137, 900
139,000
140, 000
141,100
142,100

143,200

124,400
125,300
126,200
127, 100
128,000

129,000
129, 900
130, 800
131,800
132,700

133,700
134,700
135,700
136,700
137, 800

138, 800
139, 900
140,900
142, 000
143,100

144, 100

125,200
126, 100
127, 100
128,000
128,900

129, 800
130, 800
131, 700
132,600
133,600

134,500
135, 600
136, 600
137, 600
138,700

139,700
140,800
141,800
142, 900
144, 000

145,000

126,100
127,000
127,900
128,800
129,800

130,700
131,600
132, 600
133, 500
134, 500

135,400
136, 500
137, 500
138, 500
139,600

140,600
141, 700
142,800
143, 800
144, 900

146,000

126, 900
127, 900
128, 800
129,700
130,600

131,600
132,500
133,500
134,400
135,400

136,300
137,300
138,400
139,400
140,500

141,500
142,600
143,700
144,700
145,800

146,900

127, 800
128,700
129,600
130,600
131,500

132,400
133,400
134,300
135, 300
136,200

137, 200
138, 200
139, 300
140, 300
141,400

142,400
143, 500
144, 600
145, 700
146, 700

147, 800

128, 700
129, 600
130, 500
131, 400
132, 400

133,300
134, 300
135, 200
136,200
137,100

138,100
139,100
140, 200
141,200
142, 300

143,400
144,400
145, 500
146, 600
147, 700

148, 700

129, 500
130, 400
131,400
132, 300
133, 200

134, 200
135, 100
136, 100
137, 100
138,000

139,000
140, 000
141, 100
142, 100
143,200

144,300
145,300
146,400
147, 500
148,600

149, 700

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

HEADWATER 1044 to 1046 
MAY 2000

HEADWATER 1044 to 1046 MAY 2000



NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

35

ELEVATIONS
6z HEADWATER ELEVATION __ _

1046.0 1046.1 1046.2 1046.3 1046.4 1046.5 1046.6 1046.7 1046.8 1046.9 1047.0 1047.1 1047.2 1047.3 1047.4 1047.5 1047.6 1047.7 1047.8 1047.9 1048.0 , _

1034.0
1033.9
1033.8
1033.7
1033.6

1033.5
1033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

48,000
48,620
49,240
49,870
50,500

51,130
51,760
52,400
53,050
53,690

54,340
54,990
55,640
56,290
56,950

57,610
58,270
58,940
59,610
60,280

60,950
61, 620
62, 290
62, 970
63, 640

64,320
65,010
65, 690
66, 380
67,070

67,770
68,440
69, 120
69,800
70,480

71, 160
71,850
72,540
73,230
73,920

74,620
75,310
76,010
76,700
77,400

78,100
78,810
79,520
80,220
80,940

81,650
82, 340
83,030
83,720
84,410

85,110
85,810
86,510
87,210
87,910

48,590
49,210
49,840
50,470
51,100

51,740
52,380
53,020
53,660
54,310

54,960
55,610
56,270
56,920
57,580

58,240
58,910
59,580
60,250
60,930

61,600
62,280
62,950
63,630
64, 310

64,990
65,670
66,360
67,050
67,750

68,450
69, 120
69, 800
70, 480
71, 170

71,850
72,540
73,230
73,930
74,620

75,320
76,020
76,710
77,410
78,110

78,820
79, 520
80,230
80,950
81,660

82,380
83,070
83,760.
84,450
85,150

85,840
86,540
87,250
87,950
88,660

49,190
49,820
50,440
51,080
51,710

52,350
52,990
53,640
54,280
54,940

55,590
56,240
56,900
57,560
58,220

58,880
59,550
60,220
60,900
61,580

62,260
62,930
63,610
64,290
64,970

65,650
66,340
67,030
67,730
68,430

69,130
69, 800
70,490
71,170
71, 850

72,540
73,230
73,930
74,630
75, 320

76,030
76,720
77,420
78,120
78,830

79,530
80, 240
80,950
81,670
82,380

83,100
83,800
84,490
85,190
85,880

86,580
87,290
87,990
88,700
89,400

49,790
50,420
51,050
51,690
52,320

52,960
53,610
54, 260
54,910
55, 560

56, 220
56, 870
57, 530
58,190
58,860

59,530
60,200
60, 870
61, 550
62,230

62,910
63, 590
64, 270
64,950
65,640

66, 320
67, 010
67, 710
68, 410
69, 110

69,810
70,490
71,170
71,860
72, 550

73,240
73,930
74,630
75,330
76,030

76, 730
77,430
78,130
78,840
79, 540

80,250
80,960
81,680
82, 390
83, 110

83,830
84, 530
85,220
85,920
86,620

87,320
88,030
88,730
89,440.
90,150

50,390
51,020
51,660
52,300
52,940

53,580
54,230
54,880
55,530
56,190

56,850
57,510
58,170
58,830
59,500

60,170
60,840
61,520
62,200
62,890

63,570
64,250
64,930
65,620
66,300

66,990
67,690
68,380
69, 080
69, 790

70,490
71,180
71,860
72,550
73,240

73,930
74,630
75,330
76,030
76,730

77,440
78,140
78,840
79,550
80,260

80,970
81,680
82,400
83, 120
83, 840

84,570
85,260
85,960
86,660
87,360

88,070
88,770
89,480
90,190
90,910

51,000
51, 630
52, 270
52, 910
53, 550

54, 200
54, 850
55,500
56, 160
56,820

57,480
58, 140
58,810
59,470
60,140

60,820
61,490
62, 170
62,860
63,540

64, 230
64,910
65,600
66,280
66,970

67,670
68,360
69,060
69,770
70,470

71,180
71,860
72,550
73, 240
73,940

74,630
75,330
76,030
76,740
77,440

78,150
78,850
79,560
80,270
80,980

81,690
82,410
83,130
83,850
84,570

85,300
86,000
86,700
87,400
88,100

88,810
89,520
90,230
90,940
91,660

51,610
52,240
52,880
53, 530
54,170

54,820
55,470
56, 130
56,790
57,450

58, 120
58, 780
59,450
60, 120
60,790

61,470
62, 150
62,830
63,510
64,200

64,890
65,580
66,260
66, 950
67,650

68, 340
69, 040
69, 740
70, 450
71,160

71,870
72,560
73,250
73,940
74,630

75,330
76,030
76, 740
77,440
78,150

78,860
79,570
80,280
80,990
81,700

82,420
83,140
83,860
84,580
85,310

86,040.
86,740
87,440
88,140
88,850

89,560
90,270
90,980
91,700
92,410

52,220
52,860
53,500
54,140
54,790

55,450
56,100
56,760
57,420
58,090

58,760
59,420
60,090
60,760
61,440

62,120
62,800
63,480
64,170
64,860

65,560
66,250
66,930
67,630
68,320

69,020
69,720
70,430
71,130
71,840

72,560
73,250
73,940
74,640
75,330

76,040
76,740
77,440
78, 150
78,860

79,580
80,290
81,000
81, 710
82,430

83,140
83, 860
84,590
85,310
86,040

86,770
87,480
88,180
88,890
89,600

90,310
91,020
91,730
92,450
93,170

52, 830
53, 470
54,120
54,760
55,420

56,070
56,730
57,390
58,060
58,720

59,400
60,060
60,740
61,410
62,090

62,770
63,460
64,140
64,830
65, 530

66,230
66,920
67,610
68,300
69,000

69,700
70,410
71,110
71,820
72,540

73, 250
73,940
74,640
75, 340
76,040

76,740
77,450
78,150
78,870
79,580

80,290
81,000
81, 720
82,430
83,150

83,870
84,600
85, 320
86,050
86,780

87,510
88,220
88,930
89,630
90,340

91,060
91,770
92,490
93,210
93,930

53,440
54,090
54, 740
55, 390
56,040

56, 700
57, 360
58, 020
58,690
59, 360

60,040
60, 710
61,380
62,060
62, 740

63,430
64,110
64,800
65, 500
66,200

66, 900
67, 590
68,280
68,980
69,680

70, 380
71, 090
71, 800
72, 510
73,230

73,950
74,640
75,340
76,040
76,740

77,450
78,160
78,870
79,580
80,300

81,010
81,730
82,440
83,160
83,880

84,600
85,330
86, 060
86, 790
87, 520

88,260
88,960
89, 670
90, 380
91,100

91,810
92,530
93,250
93,970
04,690

54,060
54,710
55,360
56, 010
56, 670

57,330
57,990
58,660
59,330
60,010

60,680
61,360
62,030
62,710
63,400

64,080
64,770
65,470
66, 160
66,860

67,570
68, 260
68, 960
69,660
70,360

71, 070
71, 780
72, 490
73, 200
73,920

74,640
75,340
76, 040
76, 740
77,450

78,160
78,870
79,580
80,300
81,010

81,730
82,450
83, 170
83,890
84,610

85,340
86,060
86, 790
87, 530
88, 260

89,000
89, 710
90,420
91,130
91,850

92,570
93,290
94,010
94,730
95,460

54, 680
55, 330
55, 980
56,640
57, 300

57, 960
58, 630
59, 300
59, 970
60, 650

61,330
62, 010
62, 690
63, 370
64, 060

64, 740
65,440
66, 130
66, 830
67, 530

68, 240
68,940
69,640
70, 340
71,050

71,750
72, 470
73, 180
73,900
74, 620

75, 340
76, 040
76, 750
77, 450
78, 160

78, 870
79, 580
80, 300
81,010
81,730

82, 460
83,180
83, 900
84, 620
85,340

86, 070
86, 800
87, 530
88, 270
89, 010

89,750
90,460
91,170
91,890
92, 600

93, 320
94,040
94, 770
95,490
96,220

55, 300
55, 950
56, 610
57,270
57, 930

58, 600
59,270
59, 940
60, 620
61,300

61,980
62, 660
63, 340
64, 030
64, 710

65, 410
66,100
66, 800
67, 500
68,210

68, 920
69, 620
70, 320
71,020
71,730

72,440
73, 160
73, 870
74, 600
75, 320

76, 050
76, 750
77,450
78,160
78, 870

79, 580
80, 300
81,010
81, 730
82, 460

83,180
83,900
84,630
85,350
86,080

86,810
87, 540
88, 280
89, 010
89, 750

90, 500
91, 210
91, 920
92, 640
93, 360

94,080
94, 810
95,530
96,260
96,990

55, 920
56, 580
57, 240
57, 900
58,570

59,240
59,910
60, 580
61, 260
61,940

62,630
63,310
64, 000
64, 690
65,380

66, 070
66, 770
67,470
68, 180
68,880

69, 590
70, 300
71, 000
71,710
72,420

73, 130
73, 850
74, 570
75, 290
76,020

76, 750
77,450
78,160
78, 870
79, 580

80,300
81,010
81,730
82,460
83,180

83,910
84,630
85, 360
86,080
86,810

87,550
88,280
89,020
89,760
90,500

91,250
91,960
92, 680
93, 400
94,120

94,840
95, 570
96, 300
97, 030
97,760

56,550
57,210
57,870
58, 540
59,200

59,880
60, 550
61, 230
61, 910
62, 590

63,280
63, 970
64, 660
65, 350
66,040

66, 740
67,440
68, 140
68, 850
69, 560

70, 270
70, 980
71,690
72,400
73,110

73,830
74, 550
75,270
75,990
76, 720

77, 460
78, 160
78, 870
79, 580
80, 300

81,020
81, 740
82, 460
83,180
83,910

84,640
85,360
86, 090
86, 820
87,550

88,290
89,030
89,770
90,510
91,250

92,000
92,720
93,440
94,160
94, 880

95, 610
96,340
97, 070
97, 800
98, 530

57,180
57,840
58, 500
59, 170
59, 840

60, 520
61,190
61, 880
62, 560
63, 250

63,940
64, 630
65,320
66,010
66,710

67,410
68, 110
68,820
69, 530
70,240

70, 960
71,660
72,370
73,090
73,800

74,520
75,240
75,970
76,700
77,430

78, 160
78, 870
79, 580
80, 300
81,020

81,740
82, 460
83, 180
83,910
84,640

85, 370
86,100
86, 830
87,560
88,290

89,030
89, 770
90, 510
91,260
92,010

92,760
93,480
94,200
94,920
95,650

96,370
97, 100
97,840
98,570
99,310

57 810
58, 470
59,140
59,810
60,480

61,160
61,840
62, 530
63,210
63, 900

64, 600
65,290
65, 980
66, 680
67, 380

68,080
68, 780
69,490
70, 210
70, 920

71,640
72, 350
73, 060
73,780
74,500

75, 220
75, 940
76, 670
77, 400
78,140

78, 870
79,590
80, 300
81, 020
81, 740

82,460
83,180
83,910
84, 640
85, 370

86,110
86, 830
87, 570
88, 300
89,040

89,780
90,520
91,260
92,010
92,760

93 510
94,230
94 960
95,680
96,410

97,140
97,870
98, 610
99, 340

100,100

58,440
59,110
59,780
60,450
61,130

61,810
62,490
63,180
63, 870
64, 560

65,260
65,950
66,640
67, 340
68,050

68, 750
69,460
70, 170
70, 890
71,610

72, 330
73, 040
73, 760
74,470
75,200

75, 920
76, 650
77, 380
78,110
78, 850

79, 590
80, 300
81,020
81,740
82,460

83,180
83,910
84, 640
85, 370
86, 100

86,840
87,570
88, 310
89, 040
89,780

90,520
91,270
92,020
92, 770
93, 520

94,270
95,000
95,720
96,450
97,180

97,910
98,640
99,380

100,100
100, 900

59, 080
59,750
60,420
61,090
61,770

62,460
63, 140
63, 830
64,520
65,220

65,920
66,610
67,310
68,010
68,720

69,430
70, 140
70,850
71, 570
72, 290

73,020
73, 730
74,450
75, 170
75, 890

76,620
77, 350
78, 080
78, 820
79, 560

80, 300
81, 020
81,740
82,460
83,180

83,910
84,640
85,370
86,100
86,840

87,580
88,310
89,050
89,790
90,530

91,270
92, 020
92, 770
93,520
94,280

95, 030
95, 760
96,490
97,220
97, 950

98, 680
99, 420

100, 200
100, 900
101,600

59,710
60,390
61,060
61,740
62,420

63,110
63,800
64,490
65,180
65,880

66,580
67,280
67,980
68,690
69,390

70,110
70,820
71,540
72,260
72,980

73,710
74,430
75, 150
75,870
76,600

77, 330
78, 060
78,790
79,530
80,270

81,020
81,740
82,460
83, 180
83,910

84,640
85,370
86,100
86,840
87,580

88,320
89,060
89,790
90,540
91,280

92, 030
92, 770
93,530
94,280
95,040

95,800
96,520
97,250
97,990
98,720

99,460
100,200
100,900
101,700
102,400

60,350
61,030
61,710
62,390
63,070

63,760
64,450
65, 150
65, 840
66, 540

67,250
67,950
68,650
69,360
70,070

70,790
71,500
72,220
72,950
73,670

74,400
75, 120
75, 840
76,570
77,300

78,030
78, 770
79,500
80,250
80,990

81,740
82,460
83,180
83,910
84,640

85,370
86,100
86,840
87,580
88,320

89,060
89,800
90, 540
91,280
92,030

92,780
93, 530
94,280
95, 040
95, 800

96,560
97, 290
98, 020
98,760
99,490

100,200
101,000
101,700
102,500
103,200

1034.0
1033.9
1033.8
1033.7
1033.6

1033.5
1033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

MAY 2000 
HEADWATER 1046 to 1048

MAY 2000 HEADWATER 1046 to 1048
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DISCHARGE FOR ALL
NORRIS DAM

SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

ELEVATIONS
61- HEADWATER ELEVATION

d 1046.0 1046.1 1046.2 1046.3 1046.4 1046.5 1046.6 1046.7 1046.8 1046.9 1047.0 [1047.1 [1047.2 1047.3 [1047.4 [1047.5 1047.6 1047.7 [1047.8 [1047.9 [1048.0 z

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

88,620
89,280
89,940
90,610
91,270

91,940
92,610
93,280
93,950
94,630

95,300
95,930
96,560
97,180
97,810

98,450
99,080
99,710

100,300
101,000

101,600
102,200
102,800
103,400
104,100

104,700
105,300
105,900
106,500
107, 100

107,800
108,400
109,000
109,600
110,200

110,800
111,500
112,100
112,700
113,300

114, 000
114, 700
115,400
116,100
116,800

117,500
118,200
118,900
119,600
120,400

121,100
121, 900
122, 700
123, 600
124,400

125, 300
126, 100
126,900
127,800
128, 700

89,370
90, 030
90, 690
91, 360
92,030

92,700
93,370
94,040
94,710
95,390

96,070
96,690
97,320
97,950
98,590

99,220
99,850

100,500
101,100
101,800

102,400
103,000
103,600
104,200
104,800

105,500
106, 100
106,700
107,300
107,900

108,500
109,200
109,800
110, 400
111,000

111,600
112,300
112,900
113,500
114,100

114,800
115, 500
116,200
116,900
117,600

118,300
119,000
119,700
120,500
121,200

121,900
122,700
123,600
124,400
125,300

126,100
126,900
127,800
128,700
129,500

90,120
90,780
91,450
92,110
92,780

93,450
94,130
94,800
95,480
96,150

96,830
97,460
98,090
98,730
99,360

99, 990
100, 600
101,300
101,900
102, 500

103,200
103, 800
104,400
105, 000
105, 600

106,300
106,900
107,500
108,100
108,700

109,300
110,000
110,600
111, 200
111, 800

112; 500
113,100
113,700
114,300
115,000

115,600
116,300
117,000
117,700
118,400

119,100
119,900
120,600
121,300
122,000

122,700
123,600
124,400
125,300
126,100

127,000
127,800
128, 700
129, 500
130,400

90,870
91,530
92,200
92,870
93, 540

94,220
94,890
95,570
96,240
96, 920

97,600
98,230
98, 870
99, 500

100,100

100,800
101,400
102,000
102,700
103,300

104,000
104, 600
105, 200
105, 800
106, 400

107,000
107,700
108, 300
108, 900
109,500

110,100
110,800
111,400
112,000
112,600

113,300
113,900
114,500
115, 100
115,800

116,400
117,100
117,800
118,500
119,200

120,000
120, 700
121, 400
122, 100
122,900

123,600
124,400
125,300
126,100
127,000

127,800
128,700
129,500
130,400
131,200

91,620
92,290
92,960
93,630
94,300

94, 980
95,650
96,330
97,010
97,690

98,380
99,010
99,640

100,300
100,900

101,600
102,200
102,800
103,500
104,100

104,800
105,400
106,000
106,600
107,200

107,800
108,500
109,100
109,700
110,300

110, 900
111,600
112,200
112, 800
113,400

114,100
114,700
115, 300
116,000
116,600

117,200
117,900
118 600
119,400
120,100

120, 800
121,500
122,200
123,000
123,700

124,400
125,300
126,100
127,000
127,800

128,700
129,500
130,400
131,200
132,100

92,380
93,050
93,720
94,390
95,070

95,740
96,420
97,100
97,780
98,460

99,150
99,780

100,400
101,100
101,700

102,300
103,000
103,600
104,300
104,900

105,500
106,200
106,800
107,400
108,000

108,600
109,300
109,900
110,500
111,100

111,800
112,400
113,000
113,600
114,300

114,900
115,500
116,100
116,800
117,400

118, 000
118,800
119,500
120,200
120,900

121,600
122,400
123, 100
123,800
124,500

125,300
126,100
127,000
127,800
128,700

129,500
130,400
131,200
132,100
133,000

93, 130
93,810
94,480
95, 150
95,830

96,510
97, 190
97,870
98, 550
99, 240

99,920
100,600
101, 200
101, 800
102, 500

103, 100
103,800
104,400
105,000
105,700

106,300
107, 000
107, 600
108,200
108,800

109, 400
110, 100
110, 700
111, 300
111,900

112,600
113,200
113,800
114,400
115, 100

115,700
116,300
117,000
117,600
118,200

118,900
119,600
120, 300
121,000
121, 700

122,500
123,200
123,900
124,600
125,400

126,100
127,000
127,800
128,700
129, 500

130,400
131,200
132,100
133,000
133,800

93,890
94,570
95, 240
95, 920
96,600

97,280
97,960
98,640
99, 330

100, 000

100,700
101,300
102,000
102,600
103,300

103,900
104, 500
105,200
105,800
106, 500

107,100
107,700
108,400
109,000
109,600

110,200
110,900
111,500
112, 100
112, 700

113,400
114,000
114,600
115, 300
115, 900

116,500
117,100
117,800
118, 400
119, 100

119, 700
120, 400
121,100
121,800
122,600

123,300
124, 000
124, 800
125, 500
126, 200

127,000
127,800
128,700
129,500
130,400

131,200
132,100
133,000
133,800
134,700

94,650
95,330
96, 010
96, 690
97,370

98,050
98,730
99,420

100, 100
100, 800

101,500
102,100
102,800
103,400
104,000

104,700
105,300
106,000
106, 600
107, 300

107,900
108,500
109, 200
109, 800
110,400

111,000
111, 700
112,300
112,900
113, 500

114,200
114,800
115, 400
116, 100
116,700

117,300
118,000
118,600
119,200
119,900

120,500
121,200
122,000
122,700
123,400

124,100
124,900
125,600
126, 300
127,100

127,800
128,700
129,500
130,400
131,200

132,100
133,000
133,800
134,700
135,600

95, 420
96,100
96,780
97,460
98,140

98,820
99,510

100,200
100,900
101,600

102,300
102,900
103,500
104,200
104,800

105,500
106,100
106,800
107,400
108,100

108,700
109,300
110,000
110,600
111,200

111,800
112,500
113,100
113,700
114,400

115,000
115,600
116,300
116,900
117,500

118,200
118,800
119,400
120,100
120,700

121,300
122,100
122,800
123,500
124,200

125,000
125,700
126,400
127, 200
127, 900

128,700
129,500
130,400
131,200
132,100

133,000
133,800
134,700
135,600
136,500

96,180
96,860
97,540
98,230
98,910

99,600
100,300
101,000
101,700
102,400

103,000
103,700
104,300
105,000
105,600

106,300
106,900
107,600
108,200
108,900

109,500
110,100
110,800
111,400
112,000

112,600
113, 300
113,900
114,500
115,200

115,800
116,400
117,100
117,700
118,300

119,000
119,600
120,300
120,900
121,500

122,200
122,900
123,600,
124,400
125, 100

125, 800
126, 600
127,300
128,000
128,800

129,500
130,400
131,200
132,100
133,000

133,800
134,700
135, 600
136, 500
137,400

96, 950
97, 630
98, 320
99, 000
99,690

100, 400
101,100
101, 800
102, 400
103, 100

103, 800
104, 500
105, 100
105,800
106,400

107, 100
107,700
108,400
109, 000
109, 700

110, 300
110,900
111,600
112, 200
112, 800

113,500
114,100
114, 700
115, 400
116,000

116, 600
117, 300
117, 900
118,500
119,200

119,800
120, 400
121,100
121, 700
122, 400

123, 000
123, 700
124, 500
125, 200
125, 900

126, 700
127,400
128, 100
128, 900
129,600

130,400
131,200
132, 100
133, 000
133,800

134,700
135,600
136, 500
137, 300
138, 200

97, 720
98, 410
99, 090
99, 780

100, 500

101,200
101,800
102, 500
103, 200
103, 900

104,600
105,300
105,900
106,600
107,200

107,900
108, 500
109,200
109,800
110, 500

111,100
111,700
112, 400
113, 000
113, 600

114,300
114,900
115,500
116,200
116,800

117, 400
118, 100
118, 700
119, 300
120,000

120,600
121, 300
121,900
122, 600
123, 200

123,800
124,600
125,300
126, 000
126,800

127, 500
128, 200
129, 000
129, 700
130, 500

131,200
132, 100
133, 000
133, 800
134, 700

135,600
136, 500
137, 300
138, 200
139, 100

98,490
99,180
99,870

100,600
101,200

101,900
102,600
103,300
104,000
104,700

105,400
106, 100
106, 700
107,400
108,000

108, 700
109,300
110,000
110,600
111,300

111,900
112,600
113,200
113,800
114,400

115,100
115, 700
116,300
117,000
117,600

118,300
118,900
119,500
120,200
120,800

121,500
122,100
122,700
123,400
124,000

124,700
125,400
126, 100
126,900
127,600

128, 400
129,100
129,800
130,600
131,300

132, 100
133,000
133,800
134,700
135,600

136,500
137,300
138, 200
139,100
140,000

99,270
99, 960

100, 600
101, 300
102, 000

102, 700
103, 400
104, 100
104, 800
105,500

106, 200
106,900
107, 500
108, 200
108, 800

109,500
110,100
110,800
111,400
112, 100

112,700
113,400
114,000
114,600
115,300

115,900
116,500
117,200
117,800
118,400

119,100
119,700
120,400
121,000
121,600

122,300
122,900
123,600
124,200
124,900

125,500
126,300
127,000
127,700
128, 500

129, 200
130, 000
130, 700
131,500
132, 200

133, 000
133, 800
134, 700
135, 600
136,400

137, 300
138, 200
139, 100
140,000
140,900

100, 000
100,700
101,400
102, 100
102,800

103, 500
104, 200
104, 900
105,600
106, 300

107, 000
107, 700
108, 300
109, 000
109, 600

110, 300
110, 900
111,600
112,200
112,900

113,500
114,200
114,800
115,400
116,100

116,700
117,300
118,000
118,600
119,300

119,900
120, 500
121,200
121,800
122,500

123, 100
123, 800
124,400
125, 100
125, 700

126, 400
127, 100
127, 800
128, 600

-129,300

130, 100
130, 800
131,600
132, 300
133, 100

133, 800
134, 700
135, 600
136, 400
137,300

138,200
139, 100
140,000
140,900
141,800

100,800
101,500
102,200
102,900
103,600

104,300
105,000
105,700
106,400
107, 100

107,800
108,400
109,100
109,800
110,400

111, 100
111,700
112,400
113,000
113, 700

114,400
115, 000
115, 600
116, 300
116, 900

117, 500
118,200
118, 800
119,400
120,100

120, 700
121,400
122,000
122, 700
123,300

124, 000
124,600
125,200
125, 900
126, 600

127, 200
127, 900
128, 700
129,400
130,200

130,900
131,700
132,400
133,200
133,900

134,700
135,600
136,400
137,300
138,200

139, 100
140,000
140,900
141,800
142,700

101,600
102,300
103,000
103, 700
104,400

105, 100
105, 800
106, 500
107, 200
107, 900

108, 600
109, 200
109, 900
110, 600
111,200

111,900
112, 500
113, 200
113, 800
114,500

115,200
115,800
116,400
117,100
117,700

118,400
119,000
119,600
120,300
120,900

121,600
122,200
122,800
123,500
124, 100

124,800
125,400
126, 100
126,700
127,400

128, 100
128, 800
129,500
130,300
131,000

131,800
132, 500
133, 300
134, 000
134, 800

135, 600
136, 400
137, 300
138, 200
139, 100

140, 000
140, 900
141, 800
142, 700
143, 600

102, 400
103, 100
103, 800
104, 500
105, 200

105, 900
106,600
107,300
108, 000
108, 700

109,400
110,100
110,700
111,400
112,000

112,700
113,300
114, 000
114, 700
115, 300

116, 000
116, 600
117, 300
117, 900
118, 500

119, 200
119, 800
120, 500
121,100
121,700

122,400
123, 000
123, 700
124, 300
125, 000

125, 600
126, 300
126, 900
127, 600
128, 200

128, 900
129, 600
130,400
131,100
131,900

132,600
133,400
134,100
134,900
135,700

136,400
137, 300
138, 200
139,100
140,000

140, 900
141,800
142,700
143, 600
144,500

103, 200
103, 900
104,600
105, 300
106, 000

106, 700
107,400
108,100
108,800
109,500

110,200
110,900
111, 500
112, 200
112,800

113,500
114,100
114,800
115,500
116,100

116,800
117,400
118, 100
118, 700
119,400

120,000
120,600
121,300
121,900
122,600

123,200
123,900
124, 500
125,200
125, 800

126, 500
127, 100
127,800
128,400
129,100

129,700
130,500
131,200
132,000
132,700

133,500
134,200
135,000
135, 800
136, 500

137,300
138,200
139,100
140,000
140,800

141,700
142, 600
143, 500
144,400
145,400

104,000
104,700
105,400
106, 100
106,800

107,500
108,200
108,900
109,600
110,300

111,000
111,700
112, 300
113,000
113, 600

114, 300
115, 000
115, 600
116, 300
117, 000

117,600
118,300
118,900
119,500
120,200

120,800
121,500
122, 100
122,800
123,400

124,100
124,700
125,400
126,000
126,700

127,300
128, 000
128, 600
129,300
129,900

130, 600
131,300
132, 100
132, 800
133,600

134,400
135, 100
135, 900
136,600
137,400

138,200
139,100
139, 900
140,800
141, 700

142,600
143,500
144,400
145, 300
146, 300

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

HEADWATER 1046 to 1048 MAY 2000
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ELEVATIONS

~~HEADWATER ELEVATION
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1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

129, 500
130,400
131,400
132, 300
133,200

134,200
135, 100
136, 100
137, 100
138,000

139, 000
140, 000
141,100
142,100
143,200

144, 300
145, 300
146,400
147, 500
148,600

149, 700

130,400
131,300
132,200
133,200
134,100

135,100
136,000
137,000
137,900
138, 900

139,900
140, 900
142,000
143, 000
144, 100

145, 200
146, 300
147,300
148,400
149, 500

150,600

131,200
132,200
133, 100
134,100
135,000

136,000
136,900
137,900
138,800
139,800

140,800
141,800
142, 900
143,900
145,000

146, 100
147, 200
148, 300
149, 300
150,400

151,500

132, 100
133,000
134,000
134,900
135,900

136,800
137,800
138,800
139,700
140, 700

141,700
142,700
143,800
144, 900
145,900

147,000
148,100
149, 200
150, 300
151,400

152, 500

133,000
133,900
134,900
135,800
136,800

137,700
138,700
139,600
140,600
141,600

142,600
143,600
144,700
145,800
146,800

147,900
149,000
150, 100
151,200
152,300

153,400

133, 800
134, 800
135, 700
136, 700
137,600

138,600
139,600
140,500
141,500
142,500

143,500
144,500
145, 600
146, 700
147,800

148, 900
149, 900
151,000
152,100
153,200

154,400

134,700
135,700
136,600
137,600
138,500

139,500
140,500
141,400
142,400
143,400

144,400
145,500
146, 500
147,600
148, 700

149,800
150,900
152, 000
153, 100
154,200

155,300

135,600
136,500
137, 500
138,500
139,400

140,400
141,400
142,300
143,300
144,300

145,300
146,400
147, 400
148,500
149,600

150,700
151,800
152,900
154, 000
155,100

156,200

136, 500
137, 400
138, 400
139, 300
140,300

141, 300
142, 300
143,200
144, 200
145, 200

146,200
147, 300
148,400
149,400
150, 500

151,600
152, 700
153,800
155,000
156, 100

157,200

137,400
138,300
139,300
140,200
141,200

142,200
143,200
144,100
145,100
146,100

147, 100
148,200
149,300
150,400
151,500

152,600
153,700
154,800
155,900
157,000

158,100

138, 200
139, 200
140,200
141,100
142, 100

143, 100
144,100
145,000
146, 000
147, 000

148, 000
149, 100
150, 200
151,300
152,400

153,500
154,600
155,700
156, 800
158, 000

159, 100

139, 100
140, 100
141,100
142, 000
143,000

144,000
145,000
146,000
146, 900
147, 900

148, 900
150, 000
151,100
152, 200
153, 300

154,400
155, 500
156, 700
157, 800
158, 900

160, 100

140, 000
141,000
141,900
142, 900
143, 900

144, 900
145, 900
146, 900
147, 900
148, 900

149, 900
151,000
152, 000
153,200
154, 300

155,400
156,500
157, 600
158, 700
159, 900

161,000

140,900
141,900
142,800
143, 800
144,800

145,800
146,800
147, 800
148,800
149,800

150,800
151,900
153,000
154,100
155,200

156,300
157,400
158,600
159, 700
160,800

162,000

141,800
142,800
143,700
144, 700
145,700

146, 700
147, 700
148, 700
149, 700
150,700

151,700
152,800
153,900
155,000
156, 100

157,200
158,400
159,500
160,600
161,800

162,900

142,700
143,700
144,600
145,600
146,600

147,600
148,600
149,600
150, 600
151,600

152,600
153,700
154, 800
156,000
157, 100

158,200
159,300
160, 500
161, 600
162,700

163, 900

143,600
144,600
145, 500
146, 500
147, 500

148, 500
149, 500
150, 500
151,500
152, 500

153,600
154,700
155, 800
156, 900
158,000

159,100
160,300
161,400
162,600
163, 700

164, 900

144, 500
145,500
146,400
147,400
148,400

149,400
150,400
151,400
152,500
153,500

154,500
155, 600
156, 700
157, 800
159, 000

160, 100
161,200
162,400
163,500
164,700

165,800

145,400
146,400
147, 300
148, 300
149, 300

150, 300
151,300
152, 400
153, 400
154,400

155, 400
156, 500
157,700
158,800
159,900

161,000
162,200
163, 300
164, 500
165, 600

166, 800

146, 300
147, 300
148,300
149, 300
150, 300

151, 300
152, 300
153, 300
154, 300
155, 300

156, 400
157,500
158,600
159,700
160,900

162, 000
163, 100
164, 300
165, 400
166, 600

167,800

147,200
148,200
149,200
150,200
151,200

152,200
153,200
154,200
155,200
156, 300

157,300
158, 400
159, 500
160, 700
161,800

162,900
164, 100
165,200
166,400
167,600

168,700

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

MAY 2000 HEADWATER 1046 to 1048



38

DISCHARGE
NORRIS DAM

FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

ELEVATIONS
~~HEADWATER ELEVATION

z 1048.0 1048.1 1048.2 1048.3 1048.4 1048.5 1048.6 1048.7 1048.8 1048.9 1049.0 1049.1 1049.2 1049.3 1 1049.4 1049.5 1049.6 1049.7 1049.8 1049.9 1050.0

1034.0
1033.9
1033.8
1033.7
1033.6

1033.5
1033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

60,350
61,030
61,710
62,390
63,070

63,760
64,450
65,150
65, 840
66, 540

67,250
67,950
68,650
69,360
70,070

70, 790
71,500
72,220
72,950
73,670

74,400
75,120
75,840
76, 570
77, 300

78,030
78,770
79, 500
80,250
80,990

81,740
82,460
83,180
83,910
84,640

85,370
86,100
86,840
87,580
88,320

89,060
89,800
90,540
91,280
92, 030

92,780
93, 530
94, 280
95, 040
95,800

96,560
97,290
98,020
98, 760
99,490

100,200
101,000
101,700
102,500
103,200

60,990
61,670
62,350
63,040
63, 720

64,420
65, 110
65, 810
66, 510
67, 210

67,920
68,620
69,330
70,040
70,750

71,470
72,190
72,910
73,640
74,360

75,100
75,820
76,540
77, 270
78, 000

78,740
79,480
80,220
80,960
81,710

82,460
83,180
83,910
84,630
85,370

86,100
86,840
87,570
88, 320
89, 060

89, 810
90,550
91,290
92,040
92;780

93,540
94,290
95, 050
95,800
96,570

97,330
98,060
98,800
99,530

100,300

101,000
101,800
102,500
103,200
104,000

61,640
62,320
63,000
63,690
64,380

65, 070
65, 770
66,470
67, 170
67, 880

68,590
69, 290
70, 000
70, 720
71, 430

72, 150
72,870
73,600
74, 330
75,060

75, 790
76, 520
77, 250
77, 980
78, 710

79,450
80,190
80, 930
81,680
82,430

83,180
83,910
84, 630
85, 360
86, 100

86,830
87, 570
88, 310
89,060
89,800

90, 550
91,300
92, 040
92, 790
93,540

94,290
95,050
95,810
96,570
97,330

98, 100
98,830
99,570

100,300
101,000

101,800
102,500
103,300
104,000
104,800

62, 280
62, 970
63,650
64, 340
65,040

65,730
66,430
67,130
67, 840
68, 550

69,260
69,970
70,680
71,400
72,120

72, 840
73, 560
74,290
75,020
75,760

76,490
77,220
77,950
78, 690
79,420

80,160
80,900
81,650
82,400
83,150

83, 910
84,630
85,360
86,100
86,830

87, 570
88,310
89, 050
89,800
90,550

91,300
92,050
92,790
93,540
94,300

95, 050
95, 810
96,570
97, 340
98,100

98,870
99,610

100,300
101,100
101,800

102, 600
103, 300
104, 100
104,800
105,600

62,930
63,620
64,310
65, 000
65,700

66,390
67, 100
67, 800
68, 510
69, 220

69,940
70,650
71,360
72,080
72,800

73,530
74,250
74,980
75,720
76,460

77,200
77, 930
78,660
79,390
80,130

80, 880
81,620
82, 370
83,120
83,880

84,630
85,360
86,100
86, 830
87,570

88,310
89,050
89,800
90,550
91,300

92,050
92,800
93,550
94,300
95,060

95,820
96,580
97,340
98, 100
98, 870

99,640
100, 400
101, 100
101,900
102,600

103,400
104,100
104,900
105,600
106,400

63,580
64,270
64,960
65, 660
66,360

67,060
67,760
68,470
69,180
69,900

70,610
71,330
72, 050
72, 770
73,490

74,220
74, 950
75,680
76,420
77, 160

77, 900
78,630
79, 370
80,110
80,850

81,590
82,340
83,090
83,850
84,600

85, 360
86,090
86, 830
87,570
88,310

89, 050
89,800
90,540
91,290
92,050

92,800
93,550
94,310
95, 060
95,820

96,580
97,340
98,110
98,880
99,650

100,400
101,200
101,900
102,600
103,400

104,100
104,900
105, 600
106, 400
107,200

64,240
64,930
65, 620
66, 320
67,020

67,720
68,430
69, 140
69,860
70,570

71,290
72,010
72,730
73,450
74,180

74, 910
75, 640
76, 380
77, 120
77,860

78,600
79,340
80,080
80,820
81,560

82,310
83,060
83,810
84, 570
85, 330

86, 090
86, 830
87,570
88,310
89,050

89,790
90,540
91, 290
92, 040
92, 800

93,560
94,310
95,060
95,820
96,580

97,350
98, 110
98, 880
99,650

100,400

101,200
101,900
102, 700
103,400
104,200

104,900
105,700
106,400
107,200
108,000

64,890
65,580
66,280
66,980
67,690

68,390
69, 100
69, 820
70, 530
71,250

71,980
72,690
73,420
74, 140
74,870

75,600
76, 340
77,080
77, 820
78,560

79, 310
80,050
80, 790
81,540
82,280

83,030
83,780
84, 540
85, 300
86,060

86,830
87, 560
88, 300
89,050
89,790

90, 540
91,290
92,040
92,800
93,550

94,310
95,070
95,830
96, 590
97, 350

98,110
98,880
99,650

100,400
101,200

102, 000
102, 700
103,500
104,200
105,000

105,700
106,500
107,200
108,000
108,800

65, 550
66,240
66,940
67,650
68,350

69,060
69,780
70,490
71, 210
71, 930

72,660
73,380
74,110
74, 840
75,570

76,300
77,040
77,780
78,530
79,270

80,020
80, 760
81, 510
82,250
83,000

83,750
84,510
85,270
86,030
86,790

87,560
88,300
89,040
89,790
90,540

91,290
92,040
92,790
93,550
94,310

95,070
95,830
96, 590
97, 350
98, 120

98,880
99,650

100,400
101,200
102,000

102, 800
103, 500
104,300
105,000
105,800

106,500
107, 300
108, 000
108, 800
109,600

66,210
66,910
67,610
68,310
69,020

69,740
70,450
71,170
71,890
72,620

73, 350
74,070
74,800
75, 530
76,260

77, 000
77, 740
78, 490
79, 230
79, 980

80, 740
81, 480
82, 220
82, 970
83, 720

84,480
85, 240
86, 000
86, 760
87, 530

88, 300
89, 040
89,790
90,530
91, 280

92, 030
92, 790
93,550
94,310
95, 070

95, 830
96, 590
97, 350
98, 120
98, 890

99,660
100, 400
101, 200
102,000
102, 800

103 500
104, 300
105,000
105,800
106,500

107,300
108, 100
108,800
109,600
110,400

66,870
67, 570
68,280
68,980
69,700

70, 410
71, 130
71, 850
72,570
73,300

74,030
74, 760
75,490
76,230
76,960

77, 700
78,450
79, 190
79, 940
80, 690

81,450
82,190
82, 940
83, 690
84,450

85, 210
85, 970
86, 730
87, 500
88, 270

89, 040
89, 780
90,530
91,280
92, 030

92,790
93,540
94, 300
95,060
95,830

96, 600
97, 360
98,120
98, 890
99,660

100,400
101, 200
102, 000
102, 800
103, 500

104, 300
105, 100
105, 800
106, 600
107, 300

108, 100
108,900
109,600
110,400
111,200

67, 530
68, 240
68,940
69, 660
70, 370

71,090
71,810
72, 530
73, 260
73, 990

74, 720
75, 450
76,190
76, 920
77,660

78,410
79, 150
79,900
80,650
81,410

82, 170
82,910
83,660
84,420
85,180

85,940
86, 700
87, 460
88, 230
89, 010

89, 780
90, 530
91,280
92, 030
92, 780

93,540
94, 300
95, 060
95, 820
96, 590

97, 360
98, 120
98, 890
99, 660

100,400

101,200
102, 000
102, 800
103, 500
104, 300

105, 100
105, 900
106, 600
107, 400
108, 100

108,900
109, 700
110, 400
111, 200
112,000

68, 200
68, 900
69, 620
70, 330
71,050

71,770
72,490
73, 220
73, 950
74, 680

75, 420
76, 150
76,880
77,620
78, 370

79, 110
79, 860
80,610
81,370
82, 120

82, 880
83, 630
84, 390
85,140
85,900

86,670
87,430
88,200
88, 970
89, 750

90, 520
91, 270
92,020
92,780
93,530

94,290
95, 060
95, 820
96, 590
97,360

98, 130
98,890
99,660

100, 400
101,200

102, 000
102,800
103,500
104,300

.105,100

105,900
106, 700
107, 400
108, 200
108, 900

109, 700
110, 500
111,200
112, 000
112, 800

68, 870
69, 580
70,290
71,010
71,720

72,450
73,170
73,900
74, 640
75, 370

76,110
76, 850
77, 580
78, 330
79, 070

79, 820
80, 570
81,320
82,080
82,840

83,600
84,360
85, 110
85, 870
86, 630

87,400
88,170
88,940
89,710
90,490

91,270
92,020
92, 770
93, 530
94, 290

95,050
95,810
96, 580
97, 350
98,120

98, 900
99, 660

100,400
101,200
102, 000

102, 800
103, 500
104, 300
105, 100
105, 900

106, 700
107, 500
108, 200
109, 000
109, 700

110, 500
111,300
112, 000
112, 800
113, 600

69,540
70,250
70,960
71,680
72,410

73,130
73,860
74,590
75,330
76,060

76,810
77,540
78,290
79,030
79,780

80, 530
81,280
82,040
82, 800
83, 560

84, 330
85, 080
85, 840
86, 600
87, 370

88,130
88,910
89, 680
90, 460
91,240

92,020
92,770
93, 530
94, 290
95,050

95,810
96,580
97,340
98, 120
98,890

99, 670
100, 400
101,200
102,000
102,800

103,500
104,300
105, 100
105,900
106,700

107,500
108,200
109,000
109,800
110,500

111,300
112,100
112,800
113, 600
114,400

70,210
70,920
71,640
72, 360
73,090

73, 820
74, 550
75,280
76, 020
76, 760

77, 500
78, 250
78, 990
79,740
80,490

81,240
82,000
82,750
83,520
84,280

85, 050
85, 810
86, 570
87, 340
88,100

88, 870
89, 650
90,420
91,200
91,980

92, 770
93, 520
94, 280
95, 040
95, 810

96, 570
97, 340
98, 110
98, 880
99, 660

100, 400
101, 200
102, 000
102, 800
103, 500

104, 300
105, 100
105,900
106,700
107,500

108, 300
109,000
109,800
110,600
111,300

112,100
112,900
113,700
114,400
115,200

70, 880
71,600
72, 320
73, 050
73, 770

74,500
75,240
75,970
76,720
77,460

78,210
78, 950
79, 690
80, 440
81,200

81, 950
82, 710
83,470
84,240
85,010

85,780
86,540
87,300
88,070
88,840

89,610
90, 390
91,170
91,950
92,730

93, 520
94, 280
95, 040
95, 800
96,570

97,330
98,110
98,880
99, 650

100, 400

101,200
102,000
102,800
103,500
104,300

105, 100
105,900
106,700
107,500
108,300

109,100
109,800
110,600
111,400
112,100

112,900
113,700
114,500
115,200
116,000

71, 560
72, 280
73, 000
73, 730
74,460

75,190
75, 930
76,670
77, 410
78, 160

78,910
79,650
80,400
81,150
81,910

82, 670
83, 430
84,190
84, 960
85, 730

86,510
87, 270
88, 040
88, 810
89, 580

90, 350
91, 130
91, 910
92, 700
93,480

94, 270
95, 030
95, 800
96, 560
97,330

98,100
98,870
99,650

100, 400
101,200

102, 000
102, 800
103, 500
104,300
105, 100

105, 900
106, 700
107, 500
108, 300
109,100

109,900
110,600
111,400
112,200
113,000

113,700
114, 500
115, 300
116,100
116,800

72, 240
72, 960
73,690
74, 420
75, 150

75,880
76, 620
77, 370
78, 110
78, 860

79, 610
80, 360
81,110
81,870
82, 630

83,390
84,150
84,920
85,690
86,460

87,240
88, 000
88, 770
89,540
90, 320

91, 100
91, 880
92, 660
93,450
94, 240

95,030
95,790
96,560
97,320
98,090

98, 870
99,640

100,400
101,200
102, 000

102, 800
103, 500
104, 300
105, 100
105, 900

106, 700
107, 500
108, 300
109, 100
109, 900

110, 700
111,500
112, 200
113, 000
113, 800

114, 500
115, 300
116, 100
116, 900
117, 700

72,920
73,640
74, 370
75, 100
75,840

76,580
77,320
78,070
78, 810
79, 560

80,320
81,070
81, 820
82, 580
83,340

84,110
84,870
85,640
86,420
87,190

87,970
88, 740
89, 510
90,280
91,060

91, 840
92, 620
93,410
94, 200
94,990

95,790
96,550
97,320
98,090
98,860

99,640
100,400
101,200
102, 000
102, 800

103,500
104, 300
105,100
105,900
106,700

107,500
108,300
109,100
109, 900
110, 700

111,500
112,300
113,000
113, 800
114,600

115,400
116,100
116,900
117, 700
118,500

73,600
74,330
75,060
75,790
76,530

77,270
78,020
78,770
79,520
80,270

81,030
81,780
82,540
83, 300
84, 060

84,830
85,600

.86,370
87,140
87,920

88, 710
89,480
90,250
91,030
91,810

92,590
93,370
94,160
94, 950
95,750

96,550
97,310
98,080
98,860
99,630

100,400
101,200
102,000
102,800
103,500

104,300
105, 100
105,900
106, 700
107, 500

108,300
109, 100
109, 900
110,700
111,500

112,300
113,100
113,800
114,600
115,400

116,200
117,000
117,700
118, 500
119, 300

1034.0
1033.9
1033.8
1033.7
1033.6

1033.5
1033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

HEADWATER 1048 to 1050 
MAY 2000

HEADWATER 1048 to 1050 MAY 2000



DISCHARGE FOR ALL
NORRIS DAM

SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

39

ELEVATIONS
z6 HEADWATER ELEVATION

048. 1048.1 1048.2 1048.3 1048.4 1048.5 1048.6 1048.7 1048.8 - 1048.9 1049.0 1049.1 1049.2 1049.3 1049.4 1049.5 1 1049.6 1049.7 1049.8 1049.9 1050.0

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

104,000
104,700
105,400
106,100
106,800

107, 500
108, 200
108,900
109,600
110,300

111,000
111,700
112,300
113,000
113,600

114,300
115,000
115,600
116,300
117,000

117,600
118,300
118,900
119,500
120,200

120,800
121,500
122,100
122,800
123,400

124,100
124,700
125,400
126,000
126,700

127,300
128,000
128,600
129,300
129,900

130,600
131,300
132,100
132,800
133,600

134,400
135,100
135,900
136,600
137,400

138,200
139,100
139,900
140,800
141,700

142,600
143,500
144,400
145,300
146,300

104,700
105,400
106,100
106,800
107,600

108,300
109,000
109,700
110,400
111, 100

111,800
112,500
113,100
113,800
114,500

115,100
115,800
116,400
117,100
117, 800

118,400
119,100
119,700
120,400
121,000

121,700
122,300
122,900
123,600
124,200

124,900
125,500
126,200
126,800
127,500

128,200
128,800
129,500
130, 100
130,800

131,500
132,200
133,000
133,700
134,500

135,200
136,000
136,700
137,500
138,300

139,100
139,900
140, 800
141,700
142,600

143,500
144,400
145,300
146,200
147,200

105,500
106,200
106,900
107,600
108,300

109,100
109, 800
110, 500
111,200
111,900

112,600
113,300
113, 900
114, 600
115,300

115, 900
116, 600
117,300
117, 900
118, 600

119,300
119,900
120,600
121,200
121, 800

122, 500
123,100
123,800
124,400
125, 100

125,700
126,400
127, 000
127, 700
128, 300

129,000
129,700
130,300
131,000
131,600

132,300
133,100
133,800
134,600
135,300

136,100
136,800
137,600
138, 400
139, 200

139,900
140,800
141,700
142,600
143,500

144,400
145,300
146,200
147,100
148,100

106,300
107,000
107,700
108,400
109,100

109,900
110,600
111,300
112,000
112,700

113,400
114,100
114,800
115, 400
116,100

116,700
117,400
118,100
118,800
119,400

120, 100
120,700
121, 400
122, 000
122,700

123,300
124,000
124, 600
125, 300
125,900

126,600
127,200
127,900
128,500
129,200

129,800
130,500
131,200
131,800
132,500

133,200
133,900
134, 700
135,400
136,200

137,000
137,700
138,500
139,300
140,000

140,800
141,700
142,600
143,500
144,400

145,300
146,200
147, 100
148, 100
149,000

107,100
107,800
108,500
109,200
110,000

110,700
111, 400
112,100
112, 800
113, 500

114,200
114,900
115, 600
116, 200
116,900

117, 600
118, 200
118,900
119,600
120,200

120,900
121,600
122,200
122,900
123,500

124,200
124,800
125, 500
126, 100
126,800

127,400
128,100
128,700
129,400
130,000

130,700
131,400
132,000
132, 700
133,400

134, 000
134, 800
135,500
136, 300
137,100

137,800
138, 600
139,400
140,100
140,900

141,700
142,600
143, 500
144,400
145,300

146,200
147, 100
148,000
149,000
149,900

107,900
108,600
109,300
110,000
110,800

111,500
112,200
112, 900
113, 600
114, 300

115,100
115,700
116, 400
117, 100
117, 700

118, 400
119,100
119,700
120, 400
121, 100

121, 800
122, 400
123,000
123,700
124,300

125,000
125,600
126,300
126,900
127, 600

128, 300
128, 900
129,600
130,200
130,900

131,600
132, 200
132, 900
133,500
134,200

134,900
135,600
136,400
137,200137,900

138,700
139,500
140,200
141,000
141,800

142,600
143,500
144,400
145, 300
146,200

147, 100
148,000
148,900
149,900
150,800

108, 700
109, 400
110,100
110,800
111,600

112,300
113,000
113,700
114,400
115,200

115,900
116,500
117,200
117,900
118,500

119,200
119,900
120,600
121, 200
121, 900

122,600
123,200
123, 900
124,500
125,200

125,800
126,500
127,100
127, 800
128, 400

129, 100
129, 800
130,400
131,100
131,700

132,400
133, 100
133, 700
134,400
135, 100

135,700
136,500
137,300
138,000
138,800

139,600
140,300
141,100
141,900
142,700

143,500
144,400
145, 300
146, 200
147, 100

148,000
148,900
149,800
150,800
151,700

109, 500
110, 200
110, 900
111,700
112,400

113, 100
113,800
114,500
115,200
116,000

116,700
117,400
118,000
118,700
119,400

120,000
120,700
121,400
122,100
122, 700

123,400
124, 100
124,700
125,400
126,000

126,700
127,300
128,000
128,600
129,300

129,900
130,600
131,300
131,900
132,600

133,300
133,900
134,600
135,300
135,900

136, 600
137, 400
138, 100
138,900
139,700

140,400
141,200
142,000
142,800
143,600

144,400
145,300
146,200
147,100
148,000

148, 900
149, 800
150,800
151,700
152,600

110,300
111,000
111,700
112,500
113,200

113,900
114,600
115, 300
116,100
116,800

117,500
118,200
118, 900
119,500
120,200

120,900
121,500
122,200
122,900
123,600

124,300
124,900
125,600
126,200
126,900

127, 500
128, 200
128,800
129,500
130,100

130,800
131,500
132,100
132,800
133,500

134,100
134,800
135,500
136,100
136,800

137,500
138,200
139,000
139,800
140,600

141,300
142, 100
142,900
143,700
144,500

145,200
146,200
147,100
148,000
148,900

149,800
150,700
151, 700
152,600
153,500

111,100
111,800
112,600
113, 300
114,000

114,700
115, 400
116,200
116,900
117,600

118,300
119,000
119,700
120,400
121,000

121,700
122,400
123, 100
123,700
124,400

125, 100
125,700
126,400
127,000
127,700

128,400
129,000
129,700
130, 300
131,000

131,700
132,300
133,000
133,600
134,300

135,000
135,700
136,300
137, 000
137, 700

138,400
139,100
139,900
140,700
141; 400

142,200
143,000
143,800
144,600
145,300

146,100
147,000
148,000
148,900
149,800

150,700
151,600
152,600
153,500
154,500

111,900
112, 600
113, 400
114, 100
114, 800

115, 500
116, 200
117,000
117,700
118,400

119,200
119,800
120,500
121,200
121,900

122,500
123,200
123,900
124,600
125,200

125,900
126,600
127, 200
127,900
128, 500

129,200
129,900
130, 500
131,200
131,800

132,500
133,200
133, 800
134,500
135,200

135,800
136,500
137,200
137, 900
138, 500

139,200
140,000
140, 800
141, 500
142,-300

143, 100
143, 900
144, 700
145,400
146, 200

147, 000
147, 900
148, 900
149,800
150,700

151,600
152,600
153,500
154,400
155,400

112,700
113,500
114, 200
114, 900
115,600

116, 300
117,100
117, 800
118, 500
119, 300

120,000
120, 700
121, 300
122,000
122,700

123,400
124, 000
124, 700
125, 400
126, 100

126,800
127,400
128,100
128, 700
129,400

130, 100
130,700
131,400
132,000
132,700

133, 400
134, 000
134,700
135,400
136,000

136,700
137,400
138,100
138,700
139,400

140,100
140,900
141,600
142,400
143,200

144, 000
144, 800
145, 500
146, 300
147, 100

147, 900
148, 800
149, 800
150, 700
151,600

152,500
153,500
154, 400
155, 400
156,300

113, 600
114, 300
115, 000
115, 700
116,400

117,200
117, 900
118, 600
119,300
120, 100

120,800
121,500
122,200
122,800
123,500

124,200
124, 900
125, 600
126,200
126,900

127, 600
128, 300
128, 900
129, 600
130, 200

130, 900
131,600
132, 200
132, 900
133, 600

134, 200
134, 900
135, 600
136, 200
136, 900

137, 600
138, 300
138, 900
139, 600
140, 300

141,000
141, 700
142, 500
143, 300
144,100

144, 900
145, 700
146,400
147,200
148,000

148,800
149,700
150, 700
151, 600
152,500

153,500
154,400
155, 300
156,300
157,200

114,400
115,100
115,800
116,500
117,300

118, 000
118, 700
119,400
120,200
120, 900

.121, 600
122, 300
123, 000
123, 700
124, 400

125,000
125, 700
126, 400
127,100
127,800

128, 500
129, 100
129,800
130,400
131,100

131,800
132,400
133,100
133,700
134,400

135,100
135,700
136,400
137,100
137,800

138,400
139,100
139,800
140, 500
141, 200

141,800
142, 600
143,400
144,200
145,000

145,800
146, 500
147, 300
148,100
148,900

149,700
150,700
151,600
152,500
153,400

154,400
155,300
156,300
157,200
158, 100

115, 200
115, 900
116, 600
117, 400
118,100

118,800
119,500
120,300
12, 000
121, 700

122, 500
123,200
123, 800
124, 500
125, 200

125, 900
126, 600
127, 200
127, 900
128, 600

129, 300
130,000
130,600
131,300
131,900

132,600
133, 300
133, 900
134,600
135,300

135,900
136,600
137,300
138,000
138,600

139, 300
140, 000
140,700
141,400
142, 000

142,700
143,500
144,300
145, 100
145,900

146,600
147,400
148,200
149,000
149,800

150,600
151,600
152,500
153, 400
154, 300

155, 300
156,200
157, 200
158, 100
159,100

116, 000
116, 700
117, 400
118, 200
118,900

119,600
120,400
121,100
121,800
122,600

123,300
124,000
124,700
125,400
126,000

126, 700
127, 400
128,100
128,800
129,500

130,200
130,800
131, 500
132, 100
132,800

133, 500
134, 100
134,800
135, 500
136, 100

136,800
137, 500
138. 200
138, 800
139, 500

140,200
140,900
141,600
142,200
142,900

143, 600
144, 400
145, 200
146, 000
146,700

147, 500
148,300
149,100
149, 900
150, 700

151,500
152, 500
153,400
154, 300
155,300

156, 200
157, 200
158,100
159,100
160,000

116,800
117, 500
118,300
119,000
119,700

120, 500
121,200
121,900
122, 700
123,400

124,100
124,800
125, 500
126, 200
126, 900

127, 600
128, 300
128,900
129,600
130,300

131,000
131,700
132,300
133, 000
133, 700

134, 300
135, 000
135, 700
136, 300
137,000

137,700
138, 300
139,000
139,700
140,400

141,100
141, 700
142,400
143,100
143,800

144, 500
145,300
146,100
146, 800
147, 600

148,400
149,200
150,000
150,800
151,600

152,400
153,400
154, 300
155,200
156,200

157,100
158,100
159,000
160,000
160,900

117,600
118,400
119,100
119,800
120, 600

121,300
122,000
122,800
123, 500
124, 200

125,000
125,700
126,400
127,000
127,700

128,400
129,100
129, 800
130, 500
131, 200

131,900
132, 500
133, 200
133,900
134,500

135,200
135,900
136,500
137,200
137,900

138,500
139,200
139,900
140,600
141,300

141, 900
142,600
143, 300
144,000
144,700

145,400
146,200
146,900
147,700
148,500

149,300
150, 100
150,900
151,700
152,500

153,400
154,300
155,200
156, 200
157,100

158,100
159, 000
160, 000
160, 900
161, 900

118, 500
119, 200
119,900
120,600
121,400

122, 100
122, 900
123,600
124, 300
125,100

125, 800
126, 500
127, 200
127, 900
128,600

129,300
129,900
130,600
131,300
132,000

132,700
133,400
134,000
134, 700
135,400

136, 000
136, 700
137, 400
138, 100
138, 700

139,400
140,100
140, 800
141,400
142,100

142, 800
143,500
144,200
144, 900
145, 600

146, 300
147, 000
147, 800
148, 600
149,400

150,200
151,000
151,800
152, 600
153, 500

154,300
155, 200
156, 100
157,100
158,000

159, 000
159, 900
160,900
161,800
162,800

119,300
120,000
120,700
121,500
122,200

123,000
123, 700
124,400
125, 200
125, 900

126,700
127, 400
128, 000
128, 700
129, 400

130,100
130, 800
131,500
132,200
132,900

133,600
134, 200
134,900
135, 600
136, 200

136, 900
137, 600
138, 300
138, 900
139,600

140, 300
141,000
141,600
142, 300
143, 000

143,700
144,400
145,100
145,800
146, 500

147,100
147,900
148,700
149,500
150,300

151,100
151, 900
152,700
153,500
154,400

155,200
156, 100
157, 100
158, 000
159, 000

159,900
160,900
161,800
162,800
163,800

120,100
120,800
121,600
122,300
123,000

123,800
124,500
125,300
126,000
126, 800

127, 500
128,200
128,900
129,600
130,300

131,000
131,700
132,300
133, 000
133, 700

134,400
135, 100
135,800
136,400
137, 100

137,800
138, 500
139, 100
139,800
140,500

141,200
141,800
142,500
143,200
143,900

144,600
145,300
146,000
146,700
147,300

148,000
148,800
149,600
150,400
151, 200

152,000
152,800
153,600
154,500
155,300

156 100
157, 000
158, 000
158, 900
159, 900

160,800
161,800
162 800
163, 700
164,700

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

MAY 2000 HEADWATER 1048 to 1050
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DISCHARGE FOR ALL
NORRIS DAM

SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

ELEVATIONS

1i~ 5 - HEADWATER ELEVATION i
__ 1048.0 1048.1 1048.2 1048.3 1048.4 1048.5 1048.6 1048.7 1048.8 1048.9 11049.0 1 1049.1 11049.2 11049.3 11049.4 1049.5 [1049.6 11049.7 [1049.8 1049.9 [1050.0

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

147,200
148,200
149,200
150,200
151,200

152,200
153,200
154, 200
155,200
156,300

157,300
158,400
159,500
160,700
161,800

162,900
164,100
165,200
166,400
167,600

168,700

148,100
149,100
150,100
151,100
152,100

153,100
154,100
155,100
156,200
157,200

158,200
159,400
160,500
161,600
162,800

163,900
165,100
166,200
167,400
168,500

169,700

149,000
150,000
151,000
152, 000
153,000

154,000
155,000
156,100
157, 100
158, 100

159,200
160,300
161,400
162, 600
163,700

164,900
166,000
167,200
168,300
169, 500

170,700

149,900
150,900
151,900
152, 900
153,900

154,900
156,000
157,000
158,000
159,100

160,100
161,200
162,400
163,500
164,700

165,800
167,000
168,100
169,300
170,500

171,700

150,800
151,800
152,800
153,800
154,900

155,900
156,900
157,900
159,000
160,000

161,100
162,200
163,300
164,500
165,600

166,800
167,900
169,100
170,300
171,500

172,700

151,700
152,700
153,700
154,800
155,800

156,800
157,800
158,900
159, 900
161,000

162,000
163, 100
164,300
165, 400
166,600

167,700
168,900
170,100
171,300
172,400

173,600

152,600
153,600
154,700
155,700
156,700

157,700
158,800
159,800
160,900
161,900

162,900
164,100
165,200
166,400
167,600

168,700
169,900
171,100
172,200
173,400

174,600

153,600
154,600
155,600
156,600
157,600

158,700
159,700
160,700
161,800
162,800

163,900
165,000
166,200
167,400
168,500

169,700
170,900
172,000
173,200
174,400

175,600

154,500
155,500
156,500
157,500
158,600

159,600
160,600
161,700
162,700
163,800

164,900
166,000
167,200
168,300
169,500

170,700
171,800
173,000
174,200
175,400

176,600

155,400
156,400
157,400
158,500
159,500

160,500
161,600
162,600
163,700
164,700

165,800
167,000
168,100
169,300
170,500

171, 600
172, 800
174,000
175,200
176,400

177,600

156,300
157, 300
158,400
159,400
160,400

161, 500
162, 500
163, 600
164, 600
165,700

166,800
167,900
169, 100
170, 300
171,400

172,600
173,800
175, 000
176, 200
177, 400

178, 600

157, 200
158, 300
159, 300
160, 300
161,400

162, 400
163, 500
164, 500
165,600
166,700

167,700
168,900
170, 100
171,200
172,400

173,600
174,800
176, 000
177, 200
178,400

179,600

158,200
159,200
160,200
161,300
162,300

163,400
164,400
165,500
166,500
167,600

168, 700
169, 800
171,000
172,200
173,400

174,600
175, 800
177,000
178,200
179,400

180, 600

159,100
160,100
161,200
162,200
163, 300

164,300
165,400
166,400
167, 500
168, 600

169, 600
170, 800
172, 000
173, 200
174,400

175, 500
176, 700
177, 900
179, 200
180, 400

181,600

160, 000
161,100
162,100
163, 200
164, 200

165, 300
166, 300
167, 400
168, 500
169,500

170,600
171,800
173,000
174, 100
175,300

176, 500
177, 700
178,900
180,100
181,400

182, 600

161,000
162,000
163, 100
164, 100
165,200

166,200
167,300
168, 300
169,400
170, 500

171,600
172, 800
173, 900
175,100
176,300

177,500
178,700
179,900
181,100
182,400

183,600

161,900
162, 900
164, 000
165, 000
166,100

167, 200
168, 200
169, 300
170, 400
171,500

172,500
173,700
174,900
176,100
177,300

178,500
179,700
180,900
182,100
183,400

184,600

162,800
163,900
164,900
166,000
167, 100

168, 100
169,200
170, 300
171, 300
172, 400

173,500
174, 700
175, 900
177, 100
178, 300

179,500
180, 700
181, 900
183, 100
184,400

185,600

163,800
164,800
165,900
166, 900
168, 000

169, 100
170,200
171,200
172,300
173,400

174, 500
175, 700
176, 900
178,100
179, 300

180,500
181, 700
182, 900
184, 200
185, 400

186,600

164, 700
165, 800
166, 800
167, 900
169, 000

170,000
171, 100
172, 200
173,300
174,400

175, 500
176, 700
177, 900
179,100
180, 300

181, 500
182, 700
183, 900
185,200
186,400

187,600

165, 700
166, 700
167, 800
168, 900
169, 900

171,000
172,100
173,200
174,300
175,300

176,400
177,600
178, 800
180, 000
181,300

182, 500
183, 700
184, 900
186, 200
187, 400

188,700

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0
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DISCHARGE FOR ALL
NORRIS DAM

SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND
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ELEVATIONS

ti "w [5 HEADWATER ELEVATION _

__ 1050.0 1050.1 1050.2 1050.3 1050.4 1050.5 1050.6 1050.7 1050.8 [1050.9 [1051.0 11051.1 11051.2 11051.3 1051.4 [1051.5 11051.6 1 1051.7 [1051.8 [1051.9 [1052.0 z

1034.0
1033.9
1033.8
1033.7
1033.6

1033.5
1033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

73,600
74,330
75, 060
75,790
76,530

77,270
78,020
78,770
79,520
80,270

81,030
81,780
82,540
83,300
84,060

84,830
85,600
86,370
87,140
87,920

88, 710
89,480
90,250
91,030
91,810

92, 590
93, 370
94,160
94,950
95, 750

96,550
97,310
98,080
98,860
99,630

100,400
101,200
102,000
102,800
103,500

104,300
105,100
105,900
106, 700
107,500

108,300
109,100
109,900
110,700
111,500

112,300
113,100
113,800
114,600
115,400

116,200
117,000
117, 700
118,500
119,300

74,280
75,010
75,750
76,490
77,230

77,970
78,720
79,470
80,220
80,980

81,740
82,500
83,250
84,020
84,780

85,550
86,320
87,100
87,880
88,660

89,440
90,220
90, 990
91,770
92,550

93,340
94,130
94,920
95,710
96,510

97,310
98,080
98,850
99,620

100,400

101,200
102,000
102,700
103,500
104,300

105,100
105,900
106,700
107, 500
108, 300

109, 100
109,900
110,700
111,500
112,300

113,100
113,900
114,600
115,400
116,200

117,000
117,800
118,600
119, 300
120,100

74,970
75,700
76, 440
77,180
77,920

78,670
79,420
80,170
80,930
81,690

82,450
83,210
83,970
84,740
85,510

86,280
87,050
87, 830
88, 610
89, 390

90,180
90,960
91,740
92,520
93,300

94,090
94,880
95,670
96,470
97,270

98,070
98,840
99,620

100,400
101,200

102,000
102,700
103,500
104,300
105,100

105,900
106,700
107,500
1 08,300
109,100

109,900
110,700
111, 500
112, 300
113, 100

113,900
114,700
115,500
116,200
117,000

117,800
118,600
119,400
120,200
121,000

75,660
76,400
77,140
77,880
78,620

79,370
80,130
80,880
81,640
82,400

83,170
83,930
84,690
85,460
86,230

87,010
87,780
88,560
89,350
90,130

90,920
91, 700
92,480
93,260
94, 050

94, 840
95, 640
96,430
97, 230
98,030

98,840
99,610

100,400
101,200
101,900

102,700
103,500
104,300
105, 100
105, 900

106, 700
107,500
108,300
109,100
109,900

110,700
111,500
112,300
113,100
113, 900

114,700
115,500
116,300
117,100
117,800

118,600
119,400
120,200
121,000
121,800

76,350
77,090
77,830
78,580
79, 330

80,080
80,830
81,590
82, 350
83,120

83,880
84,650
85,420
86,190
86,960

87,730
88,510
89,300
90,080
90,870

91,660
92,450
93,230
94,020
94,800

95, 600
96, 390
97,190
97,990
98,800

99,610
100,400
101,200
101,900
102,700

103,500
104,300
105,100
105,900
106,700

107,500
108, 300
109, 100
109,900
110,700

111,500
112,300
113,100
113,900
114,700

115,500
116,300
117,100
117,900
118,700

119, 500
120,200
121,000
121,800
122,600

77,040
77,780
78,530
79,280
80,030

80,780
81,540
82,300
83,070
83,830

84,600
85, 370
86,140
86, 910
87, 690

88,470
89,250
90,030
90, 820
91, 610

92,410
93,190
93,980
94,770
95,560

96,350
97,150
97,950
98,760
99,560

100,400
101,200
101,900
102,700
103,500

104,300
105, 100
105, 900
106, 700
107, 500

108,300
109,100
109,900
110, 700
111,500

112,300
113,100
113,900
114,700
115,500

116,300
117,100
117,900
118,700
119,500

120,300
121,100
121,900
122,700
123,500

77, 740
78, 480
79,230
79, 980
80, 730

81, 490
82, 250
83,010
83,780
84,550

85,320
86, 090
86, 870
87,640
88,420

89, 200
89,990
90,770
91,560
92,360

93,160
93,940
94,730
95,520
96, 320

97,110
97,910
98, 720
99, 520

100,300

101, 100
101, 900
102,700
103,500
104,300

105,100
105,900
106,700
107,500
108,300

109,100
109,900
110, 700
111,500
112,300

113, 100
113, 900
114,700
115,500
116,300

117,200
118,000
118, 700
119,500
120,300

121,100
121,900
122,700
123,500
124,300

78,430
79,180
79,930
80,680
81,440

82,200
82,960
83,730
84,500
85,270

86,050
86,820
87,590
88,370
89,150

89, 940
90, 720
91,510
92,310
93, 100

93,900
94,690
95,480
96,280
97,070

97,870
98,680
99,480

100,300
101,100

101,900
102,700
103,500
104, 300
105,100

105,900
106,700
107,500
108, 300
109,100

109,900
110,700
111,500
112,300
113,100

113,900
114,700
115,500
116,300
117,200

118,000
118,800
119,600
120,300
121,100

121,900
122,700
123,500
124, 300
125, 100

79,130
79,880
80,640
81,390
82,150

82,910
83,680
84,450
85,220
85,990

86,770
87,550
88,320
89,100
89,890

90,670
91,460
92,260
93,050
93,850

94,660
95,450
96,240
97,040
97,840

98,640
99,440

100,300
101,100
101,900

102,700
103,500
104,300
105, 100
105, 900

106,600
107,400
108,200
109,000
109,900

110,700
111,500
112,300
113, 100
113, 900

114,700
115, 500
116, 300
117, 200
118,000

118,800
119,600
120 400
121,200
122,000

122,800
123,600
124,400
125,200
126,000

79, 830
80, 590
81,340
82, 100
82, 860

83, 630
84, 390
85,170
85, 940
86, 720

87, 500
88, 280
89, 060
89, 840
90, 620

91,410
92, 210
93, 000
93, 800
94, 600

95,410
96, 200
97, 000
97, 800
98, 600

99, 400
100,200
101,000
101,800
102,700

103,500
104,300
105,100
105,800
106,600

107,400
108,200
109,000
109,800
110,700

111,500
112,300
113, 100
113, 900
114,700

115,500
116,300
117,200
118,000
118,800

119,600
120,400
121,200
122,000
122,800

123,600
124,400
125,200
126,000
126,800

80,540
81,290
82, 050
82, 810
83,580

84,340
85, 110
85, 890
86, 660
87, 440

88, 230
89, 010
89, 790
90,580
91,360

92, 160
92, 950
93,750
94, 550
95,360

96,160
96, 960
97, 760
98, 560
99, 360

100, 200
101, 000
101, 800
102, 600
103,400

104, 300
105,000
105,800
106,600
107,400

108,200
109,000
109, 800
110, 600
111,500

112, 300
113, 100
113, 900
114, 700
115, 500

116, 300
117, 100
118,000
118,800
119,600

120,500
121,200
122, 000
122, 800
123, 600

124,400
125,200
126,000
126,900
127,700

81,240
82,000
82,760
83,520
84, 290

85, 060
85,830
86,610
87, 390
88,170

88, 960
89,740
90,530
91,310
92,110

92,900
93,700
94,500
95, 300
96, 110

96,920
97,720
98,520
99, 320

100, 100

100,900
101,800
102,600
103,400
104,200

105,000
105,800
106,600
107,400
108, 200

109, 000
109, 800
110,600
111,400
112,300

113,100
113,900
114, 700
115, 500
116,300

117, 100
118, 000
118, 800
119, 600
120, 400

121,300
122, 100
122, 900
123,700
124,500

125, 300
126, 100
126, 900
127, 700
128, 500

81,950
82,710
83,470
84,240
85,010

85, 780
86, 560
87, 340
88, 120
88,900

89,690
90, 480
91, 260
92,050
92,850

93,650
94,450
95,250
96,060
96,870

97,680
98, 480
99, 280

100, 100
100, 900

101,700
102,500
103,300
104,200
105,000

105,800
106, 600
107,400
108, 200
109, 000

109, 800
110, 600
111,400
112,200
113,100

113,900
114,700
115,500
116,300
117,100

118, 000
118, 800
119, 600
120,400
121,300

122, 100
122,900
123, 700
124,500
125,300

126, 100
126, 900
127,700
128 500
129, 400

82,660
83,420
84,190
84,960
85, 730

86, 500
87, 280
88, 060
88, 850
89, 640

90,430
91,210
92, 000
92, 800
93, 590

94,390
95,200
96, 000
96, 810
97,620

98,440
99, 240

100, 000
100, 900
101,700

102,500
103,300
104,100
104,900
105,800

106,600
107,400
108,200
109,000
109,800

110,600
111,400
112,200
113,000
113, 900

114,700
115,500
116,300
117,100
118,000

118, 800
119, 600
120, 400
121,300
122, 100

122,900
123,700
124, 500
125, 300
126, 100

127,000
127,800
128,600
129,400
130, 200

83,370
84,130
84,900
85, 670
86, 450

87,230
88,010
88, 790
89, 580
90, 370

91,160
91,950
92, 750
93, 540
94, 340

95,140
95, 950
96, 760
97, 570
98, 380

99,200
100,000
100,800
101,600
102,400

103,300
104,100
104,900
105,700
106,600

107,400
108, 200
109, 000
109, 800
110, 600

111,400
112, 200
113, 000
113, 900
114, 700

115, 500
116, 300
117,100
117, 900
118, 800

119,600
120,400
121 300
122, 100
122, 900

123,800
124,600
125,400
126, 200
127, 000

127, 800
128, 600
129,400
130,200
131,100

84,080
84, 850
85, 620
86, 390
87,170

87, 950
88, 740
89, 520
90, 310
91,110

91,900
92, 690
93,490
94, 290
95, 090

95, 890
96, 700
97, 510
98, 330
99,140

99, 970
100, 800
101,600
102,400
103,200

104, 000
104, 900
105,700
106,500
107,300

108,200
109,000
109,800
110,600
111,400

112,200
113,000
113,800
114,700
115, 500

116,300
117,100
117, 900
118, 800
119, 600

120,400
121,300
122,100
122, 900
123,800

124,600
125,400
126,200
127,000
127,800

128, 600
129, 500
130, 300
131,100
131,900

84,800
85, 570
86, 340
87,120
87,900

88,680
89,470
90,260
91,050
91, 840

92,640
93,440
94,240
95, 040
95, 840

96, 650
97, 460
98,270
99, 090
99, 910

100,700
101,500
102,400
103,200
104,000

104,800
105, 600
106, 500
107,300
108,100

109,000
109,800
110,600
111,400
112,200

113,000
113,800
114,600
115,500
116, 300

117,100
117, 900
118, 800
119, 600
120,400

121,200
122,100
122,900
123,800
124,600

125, 400
126, 200
127,100
127,900
128, 700

129, 500
130, 300
131,100
131,900
132,800

85, 510
86, 290
87,060
87, 840
88, 620

89,410
90,200
90, 990
91, 790
92, 580

93, 390
94,180
94, 980
95, 790
96, 590

97,400
98,220
99, 030
99, 850

100, 700

101,500
102, 300
103, 100
103, 900
104, 800

105, 600
106,400
107, 300
108, 100
108,900

109, 800
110, 600
111,400
112, 200
113, 000

113,800
114,600
115,500
116,300
117,100

117,900
118,800
119,600
120,400
121,200

122,100
122,900
123,700
124, 600
125, 400

126, 300
127, 100
127, 900
128, 700
129,500

130, 300
131,200
132,000
132,800
133,600

86,230
87,010
87, 790
88, 570
89,350

90, 140
90, 930
91, 730
92, 530
93, 330

94,130
94, 930
95, 730
96,540
97, 350

98,160
98, 980
99, 800

100, 600
101,400

102, 300
103, 100
103, 900
104, 700
105, 500

106, 400
107, 200
108, 000
108, 900
109, 700

110, 600
111,400
112,200
113,000
113,800

114,600
115,400
116, 300
117,100
117, 900

118,700
119,600
120,400
121,200
122, 100

122,900
123,700
124,600
125,400
126, 300

127, 100
127, 900
128, 700
129,600
130,400

131,200
132,000
132, 800
133, 600
134,500

86,950
87,730
88, 510
89, 300
90,090

90,880
91,670
92, 470
93,270
94,070

94,880
95, 680
96, 490
97, 290
98, 110

98,920
99, 740

100, 600
101,400
102, 200

103,000
103,900
104,700
105, 500
106, 300

107, 200
108, 000
108, 800
109, 700
110,500

111,400
112,200
113,000
113,800
114,600

115,400
116, 300
117, 100
117, 900
118, 700

119,600
120,400
121,200
122,100
122,900

123, 700
124, 600
125,400
126, 300
127, 100

128,000
128,800
129,600
130,400
131,200

132,000
132, 900
133,700
134,500
135,300

87,680
88,460
89,240
90,030
90,820

91,610
92,410
93,210
94,010
94,820

95,630
96, 430
97, 240
98, 050
98, 860

99,680
100,500
101,300
102,200
103,000

103,800
104,600
105,500
106,300
107, 100

107,900
108,800
109,600
110,500
111,300

112,200
113,000
113, 800
114, 600
115,400

116,200
117,100
117, 900
118, 700
119, 600

120,400
121, 200
122, 100
122, 900
123, 700

124, 600
125,400
126,300
127, 100
128,000

128,800
129,600
130,400
131,200
132,100

132,900
133, 700
134,500
135,400
136,200

1034.0
1033.9
1033.8
1033.7
1033.6

1033.5
1033.4
1033.3
1033.2
1033.1

1033.0
1032.9
1032.8
1032.7
1032.6

1032.5
1032.4
1032.3
1032.2
1032.1

1032.0
1031.9
1031.8
1031.7
1031.6

1031.5
1031.4
1031.3
1031.2
1031.1

1031.0
1030.9
1030.8
1030.7
1030.6

1030.5
1030.4
1030.3
1030.2
1030.1

1030.0
1029.9
1029.8
1029.7
1029.6

1029.5
1029.4
1029.3
1029.2
1029.1

1029.0
1028.9
1028.8
1028.7
1028.6

1028.5
1028.4
1028.3
1028.2
1028.1

MAY 2000 
HEAD WATER 1050 to 1052

MAY 2000 HEADWATER 1050 to 1052
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DISCHARGE
NORRIS DAM

FOR ALL SPILLWAYS AT IDENTICAL
IN CUBIC FEET PER SECOND

ELEVATIONS
r _ _ _ _ _HEADWATERELEVATION __

1050.0 1050.1 1050.2 1 1050.3 1050.4 1050.5 1050.6 1050.7 1050.8 F 1050.9 1 1051.0 1051.1 1 1051.2 1051.3 1051.4 1051.5 1051.6 1051.7 1051.8 1051.9 1052.0 f -

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1

1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

120, 100
120, 800
121,600
122,300
123,000

123,800
124,500
125, 300
126, 000
126, 800

127,500
128,200
128, 900
129, 600
130,300

131,000
131,700
132,300
133,000
133,700

134,400
135, 100
135,800
136,400
137, 100

137,800
138,500
139,100
139,800
140, 500

141,200
141,800
142, 500
143,200
143, 900

144,600
145, 300
146,000
146, 700
147, 300

148,000
148,800
149,600
150,400
151,200

152, 000
152, 800
153, 600
154, 500
155, 300

156, 100
157,000
158,000
158,900
159,900

160,800
161,800
162,800
163,700
164, 700

120,900
121,700
122,400
123,100
123,900

124,600
125,400
126,100
126,900
127,600

128,400
129,000
129,700
130,400
131,100

131,800
132,500
133,200
133,900
134,600

135,300
136,000
136, 600
137, 300
138, 000

138, 600
139, 300
140, 000
140, 700
141,300

142, 000
142, 700
143,400
144,100
144,800

145,500
146,200
146,800
147,500
148,200

148, 900
149, 700
150, 500
151,300
152,100

152,900
153,700
154,600
155,400
156,200

157,000
158, 000
158, 900
159, 900
160, 800

161,800
162, 700
163, 700
164, 700
165,600

121,800
122,500
123, 200
124,000
124,700

125,500
126, 200
127, 000
127,700
128,500

129,200
129,900
130,600
131,300
132,000

132,700
133,400
134,100
134,800
135,500

136,200
136,800
137,500
138,200
138,800

139,500
140,200
140,900
141,500
142,200

142, 900
143, 600
144,300
145, 000
145,700

146,300
147,000
147,700
148,400
149,100

149, 800
150, 600
151,400
152,200
153,000

153, 800
154,700
155,500
156,300
157,100

157,900
158,900
159,800
160,800
161,700

162,700
163,700
164,600
165,600
166,600

122,600
123,300
124,100
124,800
125,600

126,300
127,100
127,800
128,500
129,300

130,100
130,700
131,400
132,100
132,800

133,500
134,200
134,900
135, 600
136, 300

137,000
137,700
138,400
139,000
139,700

140,400
141,100
141,700
142,400
143,100

143,800
144,500
145,200
145,800
146,500

147,200
147,900
148,600
149,300
150,000

150,700
151,500
152,300
153,100
153,900

154,800
155,600
156,400
157,200
158, 000

158, 800
159,800
160, 800
161,700
162,700

163,600
164,600
165,600
166,500
167,500

123, 400
124,200
124,900
125,700
126,400

127,100
127,900
128,600
129,400
130,200

130,900
131,600
132,300
133,000
133,700

134,400
135,100
135,800
136, 500
137, 200

137,900
138,600
139,200
139,900
140,600

141,300
141,900
142,600
143,300
144,000

144,700
145,400
146,000
146,700
147,400

148,100
148,800
149,500
150,200
150,900

151,600
152,400
153,200
154,000
154,800-

155,700
156,500
157,300
158,100
158,900

159,800
160,700
161, 700
162, 600
163,600

164,600
165, 500
166,500
167,500
168,500

124,300
125,000
125, 800
126,500
127,200

128,000
128,700
129,500
130,200
131,000

131,800
132,500
133,200
133,800
134,500

135,200
135,900
136,600
137,300
138,000

138,800
139, 400
140,100
140, 800
141,500

142, 100
142,800
143 500
144,200
144,900

145, 500
146, 200
146,900
147,600
148,300

149,000
149,700
150,400
151,100
151,800

152,500
153, 300
154,100
154, 900
155,800

156,600
157,400
158,200
159,000
159,900

160,700
161,700
162,600
163,600
164,500

165, 500
166, 500
167,500
168,400
169,400

125,100
125, 800
126,600
127,300
128,100

128,800
129,600
130,300
131,100
131,900

132,600
133,300
134,000
134,700
135,400

136,100
136,800
137,500
138,200
138,900

139,600
140,300
141,000
141, 700
142,300

143,000
143,700
144,400
145,100
145,700

146, 400
147, 100
147,800
148,500
149,200

149,900
150,600
151,300
152,000
152,700

153,400
154, 200
155, 000
155, 900
156,700

157, 500
158, 300
159,100
160,000
160,800

161,600
162, 600
163, 500
164,500
165,500

166,500
167,400
168,400
169,400
170,400

125,900
126,700
127,400
128,200
128,900

129, 700
130,400
131,200
132, 000
132,700

133,500
134,200
134,900
135,600
136,300

137,000
137,700
138,400
139, 100
139, 800

140,500
141,200
141,900
142,500
143,200

143,900
144,600
145,300
145,900
146,600

147, 300
148, 000
148, 700
149, 400
150,100

150,800
151,500
152,200
152,900
153,600

154, 300
155, 100
156,000
156,800
157,600

158,400
159, 200
160, 100
160, 900
161, 700

162,600
163, 500
164,500
165,400
166,400

167,400
168,400
169,400
170, 300
171,300

126,800
127,500
128,300
129,000
129,800

130,500
131,300
132,100
132,800
133,600

134,300
135,000
135, 700
136, 400
137,100

137,800
138,500
139,200
140, 000
140, 700

141,400
142, 000
142,700
143,400
144,100

144,800
145, 500
146, 100
146,800
147,500

148,200
148,900
149,600
150,300
151,000

151,700
152,400
153, 100
153,800
154,500

155, 200
156, 000
156,900
157,700
158,500

159,300
160,100
161,000
161,800
162,600

163, 500
164,400
165, 400
166,400
167,400

168,300
169,300
170,300
171,300
172,300

127,600
128,400
129,100
129,900
130,600

131,400
132,100
132,900
133,700
134,400

135,200
135,900
136,600
137,300
138,000

138,700
139,400
140,100
140,800
141,500

142,200
142,900
143,600
144,300
145,000

145,700
146,300
147,000
147,700
148,400

149,100
149,800
150,500
151,200
151,900

152,600
153,300
154,000
154,700
155,400

156, 100
157, 000
157 800
158, 600
159,400

160,200
161,100
161,900
162,700
163,600

164,400
165,400
166,400
167,300
168,300

169,300
170,300
171, 300
172,300
173,300

128,500
129,200
130,000
130,700
131, 500

132,200
133,000
133,800
134,500
135, 300

136,100
136,800
137,500
138,200
138,900

139,600
140,300
141,000
141,700
142,400

143,100
143,800
144,500
145,200
145,900

146, 500
147,200
147, 900
148, 600
149, 300

150, 000
150, 700
151,400
152, 100
152, 800

153, 500
154,200
154, 900
155,600
156, 300

157, 100
157, 900
158,700
159,500
160, 300

161,200
162, 000
162, 800
163, 700
164, 500

165,400
166, 300
167, 300
168, 300
169, 300

170,200
171, 200
172,200
173,200
174, 200

129,300
130,100
130,800
131,600
132,300

133,100
133, 900
134, 600
135, 400
136, 200

136,900
137,600
138,300
139,000
139,700

140,400
141,200
141,900
142,600
143,300

144, 000
144, 700
145,400
146,100
146,700

147,400
148,100
148,800
149,500
150,200

150,900
151,600
152,300
153,000
153, 700

154,400
155, 100
155,800
156, 500
157, 200

158,000
158,800
159,600
160,400
161,300

162,100
162,900
163,800
164,600
165,400

166,300
167,300
168,200
169,200
170,200

171,200
172,200
173, 200
174, 200
175, 200

130,200
130, 900
131,700
132,400
133,200

134, 000
134,700
135,500
136, 300
137, 000

137,800
138,500
139,200
139,900
140,600

141,300
142,000
142,700
143,500
144,200

144,900
145,600
146, 300
146, 900
147,600

148, 300
149, 000
149, 700
150, 400
151,100

151,800
152, 500
153, 200
153,900
154,600

155, 300
156,000
156,700
157,400
158,200

158,900
159,700
160, 500
161, 400
162,200

163,000
163,900
164,700
165,500
166,400

167,200
168,200
169,200
170,200
171,100

172, 100
173, 100
174, 100
175, 100
176, 100

131,000
131,800
132, 500
133, 300
134, 100

134,800
135,600
136,300
137, 100
137,900

138, 700
139,400
140,100
140,800
141,500

142,200
142,900
143,600
144, 300
145,100

145,800
146,500
147,100
147,800
148,500

1 49,200
149,900
150, 600
151, 300
152,000

152,700
153, 400
154, 100
154,800
155,500

156,200
156, 900
157, 600
158,400
159,100

159, 800
160, 600
161,400
162, 300
163, 100

163,900
164,800
165,600
166,500
167, 300

168, 200
169,100
170,100
171,100
172,100

173,100
174,100
175, 100
176, 100
177, 100

131,900
132, 600
133, 400
134, 200
134, 900

135, 700
136, 400
137, 200
138, 000
138, 800

139, 500
140, 200
140, 900
141,700
142, 400

143, 100
143, 800
144, 500
145, 200
145, 900

146, 700
147, 300
148, 000
148, 700
149,400

150, 100
150, 800
151, 500
152, 200
152, 900

153, 600
154, 300
155, 000
155, 700
156,400

157, 100
157,800
158, 600
159, 300
160,000

160,700
161,500
162,400
163,200
164,000

164,900
165,700
166,600
167, 400
168, 300

169,100
170, 100
171,100
172, 100
173, 100

174,100
175,100
176, 100
177, 100
178,100

132,700
133,500
134,200
135,000
135,800

136,500
137,300
138,100
138, 900
139,600

140,400
141,100
141,800
142,500
143,200

144,000
144,700
145,400
146, 100
146, 800

147,500
148,200
148,900
149,600
150,300

151,000
151,700
152,400
153,100
153,800

154, 500
155, 200
155,900
156, 600
157,300

158,000
158,800
159,500
160, 200
160, 900

161, 600
162, 500
163, 300
164,100
165,000

165,800
166,600
167,500
168,300
169,200

170,100
171,000
172,000
173, 000
174, 000

175, 000
176, 000
177, 000
178, 000
179,100

133,600
134,300
135,100
135,900
136,600

137,400
138,200
138,900
139,700
140,500

141,300
142,000
142,700
143,400
144,100

144,800
145, 600
146,300
147,000
147,700

148,400
149,100
149,800
150,500
151,200

151,900
152, 600
153, 300
154,000
154,700

155,400
156,100
156,800
157, 500
158, 200

158,900
159, 700
160,400
161,100
161,800

162, 600
163,400
164,200
165,100
165,900

166,700
167,600
168,400
169, 300
170,100

171,000
172, 000
173,000
174,000
175,000

176,000
177,000
178,000
179,000
180,000

134, 400
135, 200
136,000
136, 700
137, 500

138, 300
139, 000
139, 800
140,600
141,400

142, 100
142, 900
143, 600
144, 300
145, 000

145,700
146, 400
147, 200
147, 900
148, 600

149,300
150, 000
150,700
151, 400
152,100

152, 800
153, 500
154, 200
154, 900
155,600

156, 300
157,000
157, 700
158,400
159, 100

159,900
160,600
161,300
162,000
162,800

163,500
164, 300
165,100
166,000
166,800

167,700
168,500
169,400
170,200
171,100

171,900
172, 900
173, 900
174,900
175, 900

176,900
177,900
179,000
180,000
181,000

135,300
136,100
136,800
137,600
138,400

139, 100
139, 900
140, 700
141, 500
142, 200

143, 000
143, 700
144, 500
145, 200
145, 900

146, 600
147, 300
148, 000
148, 800
149, 500

150, 200
150, 900
151,600
152, 300
153, 000

153, 700
154, 400
155,100
155, 800
156, 500

157, 200
157, 900
158, 600
159, 300
160, 100

160, 800
161,500
162, 200
162, 900
163, 700

164,400
165, 200
166, 100
166, 900
167, 800

168,600
169,500
170, 300
171,200
172,000

172,900
173,900
174,900
175, 900
176, 900

177, 900
178, 900
179, 900
181, 000
182, 000

136, 200
136, 900
137, 700
138, 500
139, 200

140, 000
140, 800
141, 600
142,300
143, 100

143,900
144,600
145,300
146, 100
146,800

147,500
148,200
148,900
149,700
150,400

151,100
151,800
152, 500
153, 200
153, 900

154,600
155, 300
156,000
156, 700
157,400

158,100
158, 800
159, 500
160, 300
161,000

161,700
162, 400
163, 100
163,900
164,600

165,300
166, 200
167, 000
167,900
168,700

169, 600
170, 400
171,300
172,100
173,000

173, 800
174, 800
175,800
176, 800
177, 900

178, 900
179, 900
180, 900
181,900
183, 000

137, 000
137, 800
138,600
139,300
140, 100

140,900
141,700
142,400
143,200
144,000

144,800
145,500
146,200
146,900
147,700

148,400
149,100
149,800
150,600
151,300

152,000
152,700
153,400
154, 100
154, 800

155, 500
156,200
156, 900
157, 600
158, 300

159, 000
159,700
160,500
161, 200
161, 900

162,600
163, 300
164, 100
164, 800
165, 500

166,300
167, 100
167,900
168, 800
169,600

170, 500
171, 300
172,200
173, 100
173,900

174,800
175,800
176,800
177,800
178,800

179,800
180,900
181,900
182,900
183,900

1028.0
1027.9
1027.8
1027.7
1027.6

1027.5
1027.4
1027.3
1027.2
1027.1

1027.0
1026.9
1026.8
1026.7
1026.6

1026.5
1026.4
1026.3
1026.2
1026.1

1026.0
1025.9
1025.8
1025.7
1025.6

1025.5
1025.4
1025.3
1025.2
1025.1

1025.0
1024.9
1024.8
1024.7
1024.6

1024.5
1024.4
1024.3
1024.2
1024.1
1024.0
1023.9
1023.8
1023.7
1023.6

1023.5
1023.4
1023.3
1023.2
1023.1

1023.0
1022.9
1022.8
1022.7
1022.6

1022.5
1022.4
1022.3
1022.2
1022.1

HEADWATER 1050 to 1052 MAY 2000
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ELEVATIONS

S1 0 5 . . 5HEADWATER ELEVATION __ _

K _ 1050.0 11050.1 1050.2 1050.3 1050.4 1050.5 1050.6 1050.7 1050.8 1050.9 [1051.0 [1051.1 [1051.2 1051.3 1051.4 1051.5 1051.6 1051.7 1051.8 [1051.9 1052.0

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

165, 700
166, 700
167, 800
168, 900
169, 900

171,000
172, 100
173,200
174,300
175,300

176,400
177,600
178,800
180,000
181,300

182,500
183,700
184,900
186,200
187,400

188,700

166,600
167,700
168,700
169,800
170,900

172,000
173,000
174,100
175,200
176,300

177,400
178,600
179,800
181,000
182,300

183,500
184,700
185,900
187,200
188,400

189,700

167,600
168,600
169,700
170,800
171,800

172,900
174,000
175,100
176,200
177,300

178,400
179,600
180,800
182,000
183,300

184,500
185,700
186,900
188, 200
189, 400

190,700

168,500
169,600
170,700
171,700
172,800

173,900
175,000
176, 100
177, 200
178, 300

179, 400
180, 600
181, 800
183, 000
184,300

185, 500
186, 700
188,000
189,200
190,500

191,700

169,500
170,500
171,600
172,700
173,800

174,900
176,000
177,100
178,200
179,300

180,400
181,600
182, 800
184,000
185,300

186,500
187,700
189,000
190, 200
191, 500

192, 700

170,400
171,500
172,600
173,700
174,700

175, 800
176, 900
178,000
179, 100
180,200

181,400
182,600
183,800
185,000
186,300

187,500
188, 700190, 000
191, 200
192, 500

193,800

171 400
172, 500
173 500
174: 600
175,700

176, 800
177,900
179,000
180,100
181,200

182, 400
183, 600
184,800
186,000
187, 300

188, 500
189, 700
191,000
192, 300
193,500

194,800

172, 300
173,400
174, 500
175,600
176, 700

177,800
178, 900
180, 000
181,100
182,200

183, 300
184,600
185,800
187,000
188, 300

189, 500
190,800
192,000
193,300
194,500

195,800

173, 300
174,400
175, 500
176,600
177, 700

178, 800
179, 900
181,000
182, 100
183, 200

184,300
185,600
186,800
188,000
189, 300

190, 500
191,800
193,000
194,300
195,600

196,900

174, 300
175, 300
176, 400
177, 500
178, 600

179,700
180,800
182,000
183,100
184,200

185, 300
186, 600
187, 800
189, 000
190, 300

191,500
192, 800
194, 100
195, 300
196, 600

197,900

175,200
176,300
177,400
178, 500
179, 600

180,700
181,800
182,900
184,100
185,200

186,300
187, 600
188,800
190,000
191,300

192,600
193, 800
195,100
196,400
197, 600

198, 900

176, 200
177,300
178,400
179, 500
180,600

181, 700
182, 800
183,900
185, 100
186, 200

187, 300
188,600
189,800
191,100
192,300

193,600
194,800
196,100
197,400
198,700

200, 000

177,200
178,300
179, 400
180, 500
181,600

182,700
183,800
184,900
186, 100
187, 200

188,300
189,600
190, 800
192, 100
193,300

194,600
195, 900
197, 100
198,400
199,700

201,000

178, 100
179, 200
180, 300
181,400
182, 600

183, 700
184, 800
185, 900
187,100
188, 200

189, 300
190, 600
191,800
193,100
194, 400

195, 600
196, 900
198, 200
199, 500
200,800

202,100

179, 100
180, 200
181,300
182,400
183, 500

184, 700
185, 800
186,900
188,100
189,200

190, 300
191,600
192,800
194,100
195,400

196,600
197,900
199, 200
200,500
201,800

203, 100

180,100
181,200
182,300
183,400
184,500

185, 600
186, 800
187, 900
189, 100
190, 200

191,300
192,600
193, 900
195, 100
196,400

197,700
199,000
200,200
201,500
202,800

204, 100

181,000
182, 200
183, 300
184, 400
185, 500

186, 600
187, 800
188, 900
190, 100
191, 200

192, 400
193, 600
194, 900
196, 100
197,400

198,700
200, 000
201,300
202, 600
203, 900

205, 200

182, 000
183, 100
184, 300
185, 400
186, 500

187, 600
188, 800
189, 900
191,100
192, 200

193,400
194, 600
195, 900
197, 200
198, 500

199, 700
201,000
202, 300
203, 600
204, 900

206, 200

183, 000
184,100
185, 200
186,400
187, 500

188 600
189: 800
190, 900
192, 100
193, 200

194,400
195,700
196, 900
198,200
199,500

200,800
202,100
203, 400
204, 700
206,000

207, 300

184, 000
185, 100
186,200
187,400
188, 500

189, 600
190, 800
191,900
193, 100
194, 200

195,400
196, 700
197, 900
199, 200
200, 500

201,800
203, 100
204,400
205, 700
207, 000

208, 400

185,000
186,100
187, 200
188, 400
189,500

190,600
191,800
192,900
194,100
195, 300

196,400
197, 700
199, 000
200, 300
201,500

202,800
204,100
205, 500
206, 800
208, 100

209,400

1022.0
1021.9
1021.8
1021.7
1021.6

1021.5
1021.4
1021.3
1021.2
1021.1

1021.0
1020.9
1020.8
1020.7
1020.6

1020.5
1020.4
1020.3
1020.2
1020.1

1020.0

MAY 2000 
HEADWATER 1050 to 1052
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INSTRUCTIONS FOR USE OF TABLES

1. Tables Update

These tables supersede the tables dated October 1961. The revised
discharges were generated using the computer code SPILLQ and are
only slightly different from those in the 1961 tables.

2. Purpose of Tables

These tables provide a means of setting up or determining the
discharge through the sluices in Norris Dam. They give the total
discharge in cubic feet per second through all eight sluices when the
headwater elevation and sluice gate openings are known. The
discharges are based on the results of field measurements.

The tables have been prepared to permit simultaneous operation of
all eight sluices shown on page 4 except for gate openings greater
than 9.4 feet (explained in following section). Past operating
experience has shown that simultaneous operation should be used to
minimize damage to the apron, bank, riprap, and sluice conduits.

3. Cavitation-Imposed Limits on Gate Openings

Significant cavitation damage upstream from the emergency slide
gates was discovered during inspections of Sluices 3 and 4 in the
Spring of 1999. An analysis determined that this damage occurred
during past operations when the sluices were operated at gate
openings greater than about 8.6 feet. To avoid further cavitation
dama2e the sluices should not be opened above 8 feet except in
emergency situations. The limit is set at 8 feet, rather than 8.6 feet,
to provide a factor of safety.

Also, because past operating experience has shown that
cavitation damage to the gate seats may occur if the gates are set
to openins smaller than I foot, the minimum acceptable opening
for the gates is 1 foot.

In addition, gates 2, 4, 5, 7, and 8 should never be opened more than
9.4 feet because of cavitation danger related to flow past the intake
gate slots.

4. Range of Tables

The tables cover a discharge range from 0 to 40,480 cubic feet per
second. Headwater elevations range from 880 feet to 1052 feet.
Sluice gate openings range from I foot, which is the minimum
acceptable opening, to maximum openings of either 9.4 feet or
10 feet.

5. Arrangement of Tables

The sluice discharge tables show discharges in cubic feet per second
for all sluices set at identical openings, except for openings greater
than 9.4 feet as noted on each page. Gate opening positions in
0. 1 foot increments are listed in the left and right colunins.
Headwater elevations for each foot of headwater elevation are shown
at the top of each column. The headwater range is shown at the
bottom of each page.

Discharges are recorded to the nearest 10 cubic feet per second since
the accuracy of the field measurements does not warrant greater
refinement. For this reason, there should be no interpolation
between values given in these tables.

6. Use of Tables

The use of the tables is best illustrated by examples.

Example I -- With the headwater elevation at 991.52 feet what sluice
gate settings are necessary to pass 19,000 cubic feet per second? The
headwater elevation closest to 991.52 feet is 992 feet, which is found
on pages 58 and 59. In the column headed 992 the discharge closest
to 19,000 cubic feet per second is 19,120 cubic feet per second,
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which is found near the middle of the column on page 59. By
following the horizontal line containing this discharge to the left or
right columns of the page, it is found that all eight sluice gates
should be opened to position 6.5 feet.

Suppose the headwater elevation should rise from elevation
991.52 feet to 992.86 feet. The headwater elevation closest to
992.86 feet is 993 feet. In the column headed 993 the discharge is
found to be 19,200 cubic feet per second.

ExaMle 2 - With the headwater elevation at 979.21 feet what sluice
gate settings are necessary to pass 3 1,000 cubic feet per second? The
headwater elevation closest to 979.21 feet is 979 feet, which is found
on pages 56 and 57. In the column headed 979 the discharge closest
to 31,000 cubic feet per second is 30,980 cubic feet per second,
which is found near the bottom of the column on page 57. This
discharge is located below the warning that operating the sluices
with gate openings above 8 feet may result in significant cavitation
damage to the sluice conduit. Consequently, unless this is an
emergency and no other options are available, all eight sluices should
be opened to 8 feet, which will provide a discharge of 24,270 cubic
feet per second. If this is an emergency, then by following the
horizontal line containing the 30,980 cubic feet per second discharge
to the left or right columns of the page, it is found that sluice gates 1,
3, and 6 should be opened to position 9.5 feet. The asterisks (*) in
the left and right columns refer to the note at the bottom of the page,
which indicates that gates 2, 4, 5, 7, and 8 should be opened only to
position 9.4 feet.



48 NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS
IN CUBIC FEET PER SECOND

•D ~HEADWATER ELEVATION~z=
• = 880 1 881 1 882 1 883 884 885 886 887 888 889 890 891 1 892 1 893 1 894 1 895 1 896 1 897 898 899 ý900°O-

WýARNINq -- Tý avoi( cavitittion Oamagý to tlle slu

1.0
1.1
1.2
1.3
1.4

1.5
1.6
1.7
1.8
1.9

2.0
2.1
2.2
2.3
2.4

2.5
2.6
2.7
2.8
2.9

3.0
3.1
3.2
3.3
3.4

3.5
3.6
3.7
3.8
3.9

4.0
4.1
4.2
4.3
4.4

4.5
4.6
4.7
4.8
4.9

5.0
5.1
5.2
5.3
5.4

5.5
5.6
5.7
5.8
5.9

1,140
1,240
1, 340
1,440
1,530

1,630
1,720
1,810
1,900
1,990

2, 080
2, 170
2, 260
2, 350
2, 440

2, 520
2,610
2, 700
2, 780
2, 870

2, 960
3, 040
3,130
3, 220
3,310

3, 390
3,480
3, 570
3, 660
3, 750

3, 840
3, 930
4, 020
4, 120
4,210

4,300
4,400
4,490
4, 590
4, 680

4, 780
4, 870
4, 970
5, 070
5, 160

5, 260
5, 360
5,460
5, 560
5, 660

1,170
1,270
1,370
1,470
1,570

1,670
1,770
1, 860
1, 960
2,050

2,140
2,230
2,320
2,410
2,500

2,590
2,680
2,770
2,860
2, 950

3, 040
3, 130
3, 220
3, 310
3, 400

3, 500
3, 590
3, 680
3, 770
3, 870

3, 960
4, 050
4, 150
4, 250
4, 340

4,440
4, 540
4, 630
4, 730
4, 830

4,930
5, 030
5,130
5, 240
5, 340

5,440
5, 540
5, 650
5, 750
5, 860

1, 1901, 300
1,410
1,510
1,610

1,710
1,810
1,910
2, 010
2, 100

2, 200
2, 290
2, 380
2, 480
2, 570

2, 660
2, 760
2, 850
2,940
3,030

3, 130
3, 220
3, 310
3,410
3,500

3, 590
3, 690
3, 780
3,880
3,980

4, 070
4, 170
4, 270
4, 370
4, 470

4, 570
4, 670
4, 770
4, 880
4, 980

5, 090
5, 190
5, 290
5, 400
5,510

5,610
5, 720
5, 830
5, 940
6, 050

1,220
1,330
1,440
1,550
1,650

1,750
1,860
1,960
2, 060
2, 150

2, 250
2, 350
2,440
2, 540
2, 640

2, 730
2, 830
2, 920
3,020
3,110

3,210
3, 300
3,400
3, 500
3,590

3,690
3, 790
3 890
3: 990
4, 090

4, 190
4, 290
4, 390
4,490
4,600

4, 700
4,810
4,910
5,020
5,120
5, 230
5, 340
5,450
5, 560
5,670

5,780
5, 890
6,010
6, 120
6, 230

1,250
1,360
1,470
1,580
1,690

1,790
1, 900
2, 000
2, 100
2, 200

2, 300
2, 400
2, 500
2, 600
2, 700

2, 800
2, 890
2, 990
3, 090
3, 190

3, 290
3, 380
3, 480
3, 580
3, 680

3, 780
3, 880
3,990
4, 090
4, 190

4, 290
4, 400
4, 500
4, 610
4, 720

4, 830
4,930
5, 040
5, 150
5, 260

5, 380
5,490
5, 600
5,710
5, 830

5,940
6, 060
6,180
6,290
6,410

1,280
1, 390
1, 500
1,620
1,730

1,830
1, 940
2, 050
2, 150
2, 250

2, 360
2, 460
2, 560
2, 660
2, 760

2, 860
2, 960
3, 060
3, 160
3, 260

3, 360
3, 460
3, 570
3, 670
3, 770

3, 870
3, 980
4, 080
4, 190
4, 290

4,400
4, 510
4, 620
4, 730
4, 840

4,950
5,060
5, 170
5, 290
5, 400

5, 520
5, 630
5, 750
5, 870
5, 980

6,100
6, 220
6, 340
6, 470
6, 590

1, 300
1,420
1,540
1,650
1,760

1,870
1,980
2,090
2, 200
2,300

2,410
2,510
2,610
2,720
2,820

2,920
3, 030
3, 130
3, 230
3, 340

3,440
3, 540
3, 650
3, 750
3, 860

3, 960
4, 070
4, 180
4, 290
4, 390

4, 500
4, 620
4,730
4, 840
4, 950

5, 070
5,180
5, 300
5, 420
5, 530

5, 650
5, 770
5, 890
6,010
6,130

6,260
6, 380
6, 510
6, 630
6, 760

1,330
1,450
1,570
1,680
1,800

1,910
2,020
2, 130
2,240
2, 350

2,460
2, 560
2,670
2,770
2,880

2,990
3, 090
3,200
3,300
3,410

3,510
3,620
3, 730
3, 830
3, 940

4, 050
4, 160
4, 270
4, 380
4, 490

4,610
4, 720
4, 830
4, 950
5, 070

5, 180
5, 300
5, 420
5, 540
5, 660

5, 780
5,910
6,030
6,160
6,280

6,410
6,540
6, 660
6, 790
6,920

1,350
1,480
1,600
1,720
1,830

1,950
2,060
2,170
2,280
2,400

2,500
2,610
2,720
2,830
2, 940

3,050
3,150
3,260
3,370
3,480

3, 590
3, 690
3, 800
3,910
4, 020

4,140
4, 250
4,360
4,470
4, 590

4,700
4, 820
4, 940
5,060
5,180

5, 300
5,420
5, 540
5, 660
5, 790

5,910
6,040
6,170
6, 300
6,430

6,560
6, 690
6, 820
6, 950
7, 090

1, 380
1, 500
1,630
1, 750
1, 870

1,980
2, 100
2,210
2, 330
2, 440

2, 550
2, 660
2, 770
2, 890
3, 000

3,110
3,210
3, 320
3,440
3, 550

3, 660
3, 770
3, 880
3, 990
4,110

4, 220
4, 330
4,450
4, 570
4, 680

4, 800
4, 920
5, 040
5, 160
5, 290

5,410
5,530
5, 660
5, 790
5,910

6, 040
6, 170
6, 300
6,430
6, 570

6, 700
6, 830
6, 970
7,110
7,240

ice ga

1,400
1,530
1,660
1, 780
1,900

2,020
2,140
2,250
2, 370
2,490

2,600
2,710
2,830
2,940
3,050

3,160
3,280
3,390
3, 500
3,610

3, 730
3, 840
3, 950
4, 070
4,180

4, 300
4,420
4,540
4,660
4,780

4,900
5, 020
5,140
5, 270
5, 390

5, 520
5, 650
5, 770
5, 900
6, 030

6,170
6, 300
6,430
6, 570
6, 700

6,840
6, 980
7,120
7, 260
7,400
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1,430
1,560
1,680
1,810
1,930

2,050
2,170
2,290
2,410
2,530

2,650
2,760
2,880
2,990
3,110

3,220
3, 330
3,450
3, 560
3, 680

3, 790
3,910
4,030
4,140
4,260

4,380
4,500
4,620
4, 740
4, 870

4, 990
5, 120
5, 240
5, 370
5, 500

5,630
5, 760
5,890
6, 020
6, 150

6,290
6,420
6,560
6, 700
6, 840

6, 980
7,120
7,260
7,410
7, 550

1,450
1,580
1,710
1,840
1,960

2, 090
2,210
2, 330
2, 450
2, 570

2, 690
2, 810
2, 930
3, 040
3,160

3,280
3, 390
3,510
3, 630
3, 740

3, 860
3, 980
4, 100
4, 220
4, 340

4, 460
4, 580
4, 710
4, 830
4, 960

5, 080
5,210
5,340
5, 470
5, 600

5, 730
5, 860
6, 000
6, 130
6, 270

6,410
6, 550
6, 690
6,830
6, 970

7,110
7, 260
7,410
7, 550
7, 700

1,470
1,610
1,740
1,870
2,000

2, 120
2, 250
2,370
2, 490
2,610

2, 740
2, 860
2, 970
3,090
3,210

3, 330
3, 450
3, 570
3, 690
3,810

3, 930
4, 050
4,170
4, 290
4,410

4, 540
4, 660
4, 790
4, 920
5, 040

5, 170
5, 300
5, 430
5, 570
5, 700

5, 830
5, 970
6,110
6, 250
6, 390

6, 530
6, 670
6,810
6, 960
7, 100

7, 250
7, 400
7, 550
7, 700
7, 850

1,500
1,630
1,770
1, 900
2,030

2, 160
2,280
2,410
2, 530
2,660

2,780
2,900
3, 020
3, 140
3, 260

3,390
3,510
3, 630
3, 750
3, 870

3, 990
4,120
4, 240
4, 360
4,490

4,610
4, 740
4,870
5, 000
5, 130

5, 260
5, 390
5, 530
5, 660
5, 800

5,940
6, 070
6,210
6, 360
6, 500

6, 640
6, 790
6, 930
7, 080
7, 230

7,380
7, 530
7,680
7, 840
7, 990

1,520
1,660
1,790
1,930
2,060

2,190
2,320
2,450
2,570
2,700

2,820
2,950
3, 070
3,190
3, 320

3,440
3, 560
3,680
3,810
3, 930

4, 060
4,180
4,310
4,430
4, 560

4,690
4,820
4,950
5, 080
5,210

5, 350
5,480
5, 620
5, 760
5, 890

6, 040
6, 180
6,320
6,460
6,610

6, 760
6, 900
7, 050
7, 200
7, 350

7,510
7,660
7, 820
7, 970
8,130

1, 540
1,680
1,820
1,960
2, 090

2,220
2, 350
2, 480
2, 610
2, 740

2, 860
2, 990
3, 120
3, 240
3, 370

3, 490
3, 620
3, 740
3, 870
3, 990

4, 120
4, 250
4, 370
4, 500
4, 630

4, 760
4, 890
5, 030
5, 160
5, 300

5,430
5, 570
5,710
5, 850
5, 990

6,130
6,280
6, 420
6, 570
6, 720

6,870
7, 020
7, 170
7,320
7, 480

7, 630
7, 790
7, 950
8,110
8, 270

1, 560
1, 710
1,850
1,980
2, 120

2, 250
2, 390
2,520
2, 650
2, 780

2,910
3, 030
3,160
3, 290
3, 420

3, 540
3,670
3,800
3,920
4, 050

4, 180
4,310
4,440
4, 570
4, 700

4, 840
4, 970
5, 100
5, 240
5, 380

5, 520
5, 660
5, 800
5,940
6, 080

6, 230
6, 380
6, 520
6, 670
6, 820

6, 980
7, 130
7, 280
7,440
7,600

7, 760
7, 920
8, 080
8, 240
8,410

1,590
1,730
1,870
2,010
2,150

2,290
2,420
2,550
2,690
2,820

2,950
3,080
3,210
3, 340
3,460

3, 590
3, 720
3, 850
3,980
4,110

4,240
4, 370
4,510
4, 640
4, 770

4,910
, 040

5,180
5, 320
5,460

5,600
5, 740
5, 890
6,030
6,180

6, 320
6,470
6, 620
6,780
6, 930

7, 080
7, 240
7, 400
7, 560
7, 720

7, 880
8•,040
8,210
8, 370
8, 540

1,610
1,750
1,900
2, 040
2, 180

2, 320
2, 450
2, 590
2, 720
2, 860

2, 990
3,120
3, 250
3,380
3, 510

3, 640
3, 770
3, 910
4, 040
4, 170

4, 300
4, 440
4, 570
4, 700
4, 840

4, 980
5•,120
5, 260
5, 400
5,540

5, 680
5, 830
5, 970
6, 120
6, 270

6,420
6, 570
6, 720
6, 880
7, 030

7,190
7, 350
7,510
7, 670
7, 840

8,000
8,170
8,330
8:500
8, 670

1,630
1, 780
1,920
2, 060
2,210

2, 350
2, 490
2, 620
2, 760
2,890

3, 030
3, 160
3, 300
3, 430
3, 560

3,690
3, 830
3, 960
4, 090
4, 230

4, 360
4, 500
4, 630
4, 770
4, 910.

5, 050
5, 190
5, 330
5,470
5, 620

5, 760
5,910
6, 060
6,210
6, 360

6,510
6, 670
6, 820
6, 980
7,140

7, 300
7, 460
7, 620
7, 780
7, 950

8, 120
8, 290
8, 460
8, 630
8, 800
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DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*
IN CUBIC FEET PER SECOND
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d HEADWATER ELEVATION __

S 880 881 882 883 1 884 1 885 886 887 888 1 8891 890 [ 891 1 892 1 893 1 894 1 895 1 896 1 8971 898 [ 899 900

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

5,760
5, 860
5, 960
6, 070
6,170

6, 270
6, 380
6, 480
6, 590
6, 690

6, 800
6,910
7, 020
7, 130
7, 250

7, 360
7, 480
7, 600
7, 720
7, 850

7, 980

5,960
6, 070
6, 180
6, 280
6, 390

6, 500
6, 610
6, 720
6, 830
6, 940

7, 060
7•,170
7, 290
7•,410
7, 530

7, 650
7, 780
7, 900
8, 030
8, 170

8,310

6,160
6, 270
6, 380
6,490
6,610

6, 720
6, 830
6, 950
7, 070
7, 190

7,310
7,430
7, 550
7, 670
7, 800

7, 930
8, 060
8, 200
8, 330
8,470

8, 620

6, 350
6, 460
6, 580
6, 700
6,810

6, 930
7, 050
7,170
7,300
7,420

7, 540
7,670
7, 800
7,930
8, 060

8,200
8, 340
8,480
8, 620
8, 770

8, 920

6, 530
6, 650
6, 770
6, 890
7, 020

7, 140
7, 260
7, 390
7,520
7, 650

7, 780
7,910
8, 040
8,180
8, 320

8, 460
8, 600
8, 750
8, 900
9, 060

9,210

6,710
6 840
6, 960
7, 090
7,210

7, 340
7,470
7, 600
7,730
7,870

8,000
8,140
8,280
8,420
8,560

8,710
8, 860
9,010
9,170
9, 330

9,500

6,890
7,010
.7, 140
7,270
7,400

7,540
7,670
7,810
7, 940
8, 080

8,220
8,360
8,510
8, 660
8, 800

8,960
9,110
9,270
9, 430
9, 600

9,770

7,060
7,190
7,320
7,460
7,590

7,730
7, 870
8,010
8,150
8, 290

8,440
8,580
8,730
8,880
9,040

9,200
9,360
9,520
9,690
9,860

10,040

7,220
7,360
7,490
7,630
7,770

7,910
8,060
8,200
8, 350
8,490

8,640
8,800
8,950
9,110
9,270

9,430
9,600
9,770
9,940

10,120

10,300

7,380
7,520
7,660
7,810
7, 950

8,100
8,240
8,390
8, 540
8, 690

8, 850
9, 000
9,160
9,320
9,490
'9,660
9,830

10, 000
10, 180
10,370

10,560

7,540
7,690
7,830
7, 980
8,130

8,270
8,420
8,580
8, 730
8, 890

9,050
9,210
9, 370
9,540
9,710

9, 880
10, 050
10, 240
10,420
10,610

10,810

7,700
7,850
7,990
8,140
8, 300

8,450
8, 600
8, 760
8, 920
9, 080

9,240
9,410
9, 570
9, 740
9,920

10,100
10,280
10,460
10,650
10,850

11,050

7,850
8,000
8,150
8,310
8,460

8,620
8,780
8, 940
9,100
9,260

9,430
9,600
9,770
9, 950

10,130

10,310
10,490
10,680
10, 880
11, 080

11,290

8,000
8,150
8,310
8 470
8, 630

8, 790
8, 950
9,110
9,280
9,450

9,620
9,790
9, 970

10,150
10,330

10,520
10,710
10,900
11, 100
11,310

11,520

8,150
8, 300
8,460
8,620
8, 790

8, 950
9,120
9,280
9,450
9,630

9,800
9,980

10,160
10,340
10;530

10,720
10,920
11,120
11,320
11,530

11,750

8,290
8,450
8,610
8,780
8,940

9,110
9,280
9,450
9,630
9,800

9,980
10,160
10,350
10,530
10,730

10, 920
11,120
11, 320
11,530
11,750

11,970

8,430
8,600
8,760
8,930
9,100

9,270
9,440
9,620
9, 800
9, 980

10,160
10,340
10, 530
10,720
10,920

11, 120
11,320
11,530
11, 740
11,960

12,190

8,570
8,740
8,910
9, 080
9,250

9,430
9 600
9, 780
9,960

10,150

10,330
10,520
10, 710
10, 910
11,110

11,310
11, 520
11, 730
11,950
12,170

12,410

8,710
8, 880
9, 050
9,230
9,400

9,580
9, 760
9, 940

10,130
10,310

10,500
10,690
10, 890
11, 090
11,290

11,500
11,710
11,930
12,150
12,380

12,620

8,840
9,020
9,190
9, 370
9, 550

9, 730
9,910

10,100
10, 290
10,480

10, 670
10, 870
11,070
11,270
11,480

11,690
11,900
12,130
12, 350
12, 590

12,830

8,980
9,150.
9,330
9,510
9,690

9,880
10, 070
10,250
10,440
10,640

10,840
11,040
11, 240
11,450
11,660

11,870
12, 090
12, 320
12, 550
12,790

13,030

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0
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8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5"

9.7'
9.8
9.9:

10.0*

8,110
8, 250
8, 390
8, 530

8,660
8, 770
8, 870
8, 970
9,070

9,170
9, 280
9,390
9, 500
9, 600

9,620
9, 630
9, 640
9, 650
9, 660

9,660

8,450
8, 590
8, 740
8, 890

9, 020
9,140
9, 250
9,360
9,470

9, 580
9, 700
9,820
9, 930

10, 040

10,060
10,080
10,090
10, 100
10,110

10,110

8,770
8, 920
9, 080
9,240

9, 380
9,500
9,620
9, 740
9,850

9,970
10,100
10,220
10, 350
10, 470

10,490
10,510
10, 520
10, 530
10,540

9,080
9,240
9,410
9,570

9,720
9,850
9,980

10,100
10, 220

10,350
10,480
10,620
10, 750
10,870

10,900
10,920
10, 940
10,950
10,960

9,380
9,550
9,720
9,900

10,050
10,190
10,320
10,450
10, 580

10, 710
10, 850
10,990
11, 130
11,270

11,290
11,320
11,330
11,350
11,360

9,670
9,840

10,030
10,210

10,370
10,510
10,650
10, 790
10, 920

11, 070
11,210
11,360
11,510
11,650

11,680
11,700
11,720
11,740
11,750

9,950
10,130
10, 320
10, 510

10,680
10,830
10, 970
11, 110
11,260

11,410
11,560
11,710
11,870
12,010

12,040
12, 070
12, 090
12,110
12,120

10,220
10,410
10,610
10, 800

10,980
11,140
11,290
11,430
11,580

11,740
11,900
12, 060
12,220
12,370

12,400
12,430
12,450
12,470
12,490

10,490
10,690
10,890
11,090

11,270
11,440
11,590
11, 740
11, 900

12,060
12,220
12,390
12, 560
12,720

12,750
12,780
12, 800
12, 820
12,840

10, 750
10, 950
11,160
11,370

11,560
11,730
11,890
12,050
12,210

12,370
12,540
12,720
12,890
13,050

13,090
13,120
13,150
13,170
13,180

13,190

11,010
11,210
11,430
11,640

11,840
12,010
12,180
12,340
12,510

12,680
12, 850
13, 030
13,210
13,380

13,420
13,450
13,480
13,500
13,520

13,530

11,250
11, 470
11,690
11,910

12,110
12,290
12,460
12, 630
12, 800

12,970
13,160
13,340
13,530
13,700

13,740
13 780
13,800
13,830
13,850

13,860

11,500
11,720
11,940
12,170

12,370
12,560
12, 740
12, 91013, 080

13,270
13, 450
13, 650
13,840
14,020

14,060
14, 090
14,120
14,150
14,170

14,180

11,740
11,960
12, 190
12,430

12,630
12,830
13,010
13,180
13,360

13,550
13, 750
13, 940
14,140
14, 320

14,370
14,400
14,430
14,460
14,480

14,490

11,970
12, 200
12,440
12,680

12,890
13,090
13,270
13,450
13, 640

13,830
14, 030
14,230
14,430
14,620

14,670
14, 700
14, 740
14,760
14, 780

14,800

12, 200
12,430
12,680
12,920

13,140
13,340
13, 530
13, 720
13, 910

14,110
14,310
14,520
14,720
14,920

14,960
15,000
15, 030
15,060
15,080

15,100

12,420
12,660
12,910
13,160

13,390
13,590
13,790
13,980
14,170

14,370
14,580
14,790
15,000
15,210

15,250
15,290
15,330
15,350
15,380

15,390

12, 640
12, 890
13,140
13,400

13,630
13, 840
14, 040
14,230
14,430

14, 640
14, 850
15,070
15, 280
15,490

15,540
15,580
15,610
15, 640
15, 670

15,680

12,860
13,110
13, 370
13, 630

13,860
14,080
14, 280
14,480
14,690

14,900
15,110
15, 340
15, 560
15, 770

15,820
15,860
15,890
15,920
15,950

15,970

13,070
13,330
13,590
13,860

14,100
14, 320
14, 520
14,730
14,940

15,150
15,370
15,600
15,830
16,040

16,090
16,130
16,170
16, 200
16,230

16,250

13, 280
13,540
13,810
14, 080

14,330
14,550
14,760
14, 970
15,180

15, 400
15,630
15,860
16,090
16,310

16, 360
16,400
16,440
16,470
16,500

16,'520

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*9,7*
9.8*
9.9*

10.0"10,5406110,9601 11,3701 11,7501 12,1301 12,4901 12,850

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For
openings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open.

HEADWATER 880 to 900



50 NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS
IN CUBIC FEET PER SECOND

S9 0 2 9 95HEADWATER ELEVATION 9
o_ 900 901 902 903 904 905 906 907 908 [ 909 910 911 912 913 9141915 916 917 918 919

WARNINC -- Tc avoi cavitation amage to tie slu ce gate seas do not o en th slui es less thai 1 fo t.

1.0 1,630 1,650 1,670 1,690 1,710 1,730 1,750 1,770 1,790 1,810 1,820 1,840 1,860 1,880 1,900 1,920 1,930 1,950 1,970 1,990 2,000 1.0
1.1 1,780 1,800 1,820 1,840 1,860 1,890 1,910 1,930 1,950 1,970 1,990 2,010 2, 030 2, 050 2,070 2,090 2, 110 2, 130 2, 150 2, 170 2, 180 1.1
1.2 1,920 1,950 1,970 1,990 2,020 2,040 2, 060 2, 090 2,110 2,130 2,150 2,180 2,200 2,220 2, 240 2,260 2, 280 2, 300 2,320 2,340 2, 370 1.2
1.3 2,060 2,090 2,120 2,140 2,170 2,190 2,220 2,240 2,270 2,290 2,320 2,340 2,360 2,390 2,410 2,430 2,450 2,480 2,500 2,520 2, 540 1.3
1.4 2, 210 2, 240 2, 260 2, 290 2,320 2, 350 2,370 2,400 2, 420 2,450 2,480 2, 500 2,530 2, 550 2,580 2,600 2, 620 2, 650 2,670 2,700 2, 720 1.4

1.5 2,350 2,380 2,410 2,440 2,470 2,490 2, 520 2,550 2,580 2,610 2,630 2,660 2,690 2, 710 2,740 2,770 2, 790 2,820 2, 840 2,870 2,890 1.5
1.6 2, 490 2, 520 2, 550 2,580 2,610 2,640 2,670 2, 700 2,730 2,760 2,790 2,820 2,850 2, 880 2,900 2,930 2,960 2,990 3, 010 3, 040 3,070 1.6
1.7 2, 620 2,660 2,690 2,720 2,760 2,790 2,820 2, 850 2,880 2, 910 2,950 2,980 3, 010 3,040 3,060 3,090 3, 120 3, 150 3, 180 3 210 3,240 1.7
1.8 2, 760 2,790 2,830 2,870 2,900 2, 930 2, 970 3, 000 3,030 3, 070 3,100 3,130 3,160 3,190 3,230 3,260 3,290 3, 320 3,350 3,380 3,410 1.8
1.9 2,890 2,930 2,970 3,010 3,040 3,080 3,110 3,150 3,180 3,220 3,250 3,290 3,320 3,350 3,380 3,420 3,450 3,480 3,510 3,540 3,570 1.9

2.0 3,030 3, 070 3, 110 3,150 3,180 3, 220 3, 260 3,300 3,330 3,370 3,400 3,440 3,470 3,510 3,540 3, 580 3,610 3,640 3,680 3,710 3,740 2.0
2.1 3, 160 3, 200 3, 240 3,280 3,320 3, 360 3, 400 3,440 3, 480 3, 520 3,550 3,590 3,630 3,660 3, 700 3 740 3,770 3, 810 3, 840 3, 870 3,910 2.1
2.2 3, 300 3, 340 3, 380 3,420 3,470 3,510 3, 550 3, 590 3,630 3, 670 3,710 3,740 3,780 3,820 3, 860 3,890 3,930 3, 970 4,000 4, 040 4,070 2.2
2.3 3,430 3,470 3, 520 3,560 3,610 3,650 3,690 3, 730 3,770 3, 820 3,860 3,900 3, 940 3, 980 4,010 4, 050 4, 090 4,130 4,170 4,200 4,240 2.3
2.4 3,560 3,610 3,650 3,700 3,750 3,790 3,830 3, 880 3, 920 3, 960 4,010 4,050 4, 090 4, 130 4, 170 4, 210 4, 250 4, 290 4,330 4,370 4, 410 2.4

2.5 3,690 3,740 3, 790 3,840 3,890 3,930 3, 980 4,020 4,070 4,110 4,160 4,200 4,240 4, 290 4,330 4,370 4,410 4,450 4,490 4,530 4, 570 2.5
2.6 3,830 3,880 3, 930 3,980 4,030 4,070 4,120 4,170 4,220 4,260 4,310 4,350 4,400 4,440 4,490 4,530 4,570 4, 610 4,660 4,700 4,740 2.6
2.7 3,960 4, 010 4,060 4,120 4,170 4, 220 4, 270 4,320 4,360 4,410 4,460 4,510 4, 550 4,600 4,640 4,690 4,730 4, 780 4, 820 4,860 4,910 2.7
2.8 4, 090 4,150 4,200 4,250 4,310 4, 360 4, 410 4,460 4,510 4,560 4,610 4,660 4,710 4,750 4, 800 4,850 4,890 4, 940 4, 990 5, 030 5, 080 2.8
2.9 4, 230 4, 280 4,340 4,390 4,450 4,500 4, 560 4,610 4,660 4,710 4,760 4, 810 4,860 4,910 4, 960 5,010 5,060 5, 100 5, 150 5, 200 5, 240 2.9

3.0 4,360 4,420 4,480 4,540 4,590 4,650 4,700 4,760 4,810 4,860 4,920 4,970 5,020 5 070 5,120 5,170 5,220 5,270 5,320 5,370 5,410 3.0
3.1 4,500 4, 560 4,620 4,680 4, 730 4, 790 4, 850 4 910 4,960 5, 020 5, 070 5,120 5,180 5, 230 5, 280 5,330 5, 380 5, 440 5, 490 5, 540 5,580 3.1
3.2 4,630 4, 700 4,760 4,820 4,880 4,940 5, 000 5,050 5,110 5, 170 5, 220 5,280 5,340 5,390 5,440 5,500 5,550 5,600 5,650 5,710 5,760 3.2
3.3 4 770 4, 830 4, 900 4,960 5,020 5, 080 5,150 5 210 5,260 5, 320 5,380 5,440 5, 500 5, 550 5, 610 5,660 5, 720 5, 770 5,820 5, 880 5,930 3.3
3.4 4, 910 4, 980 5,040 5,110 5,170 5, 230 5, 300 5, 360 5,420 5,480 5,540 5,600 5,660 5,710 5, 770 5,830 5, 880 5, 940 6,000 6,050 6, 100 3.4

3.5 5,050 5, 120 5, 180 5,250 5,320 5,380 5,450 5,510 5,570 5,640 5,700 5,760 5,820 5,880 5,940 6, 000 6, 050 6, 110 6,170 6,220 6,280 3.5
3.6 5,190 5, 260 5,330 5,400 5,470 5,530 5,600 5,670 5,730 5,790 5,860 5,920 5,980 6,040 6,100 6,170 6,220 6,280 6,340 6,400 6,460 3.6
3.7 5, 330 5, 400 5, 470 5, 550 5, 620 5, 680 5, 750 5,820 5, 890 5, 950 6 020 6, 080 6,150 6,210 6,270 6,340 6,400 6, 460 6, 520 6, 580 6, 640 3.7
3.8 5,470 5, 550 5,620 5,690 5,770 5,840 5,910 5,980 6,050 6,120 6,180 6,250 6,310 6,380 6,440 6,510 6,570 6,630 6,700 6,760 6,820 3.8
3.9 5,620 5,690 5, 770 5,850 5,920 5,990 6, 070 6,140 6,210 6,280 6,350 6,420 6,480 6,550 6,620 6,680 6,750 6, 810 6,880 6, 940 7,000 3.9

4.0 5, 760 5,840 5, 920 6,000 6,070 6,150 6,220 6, 300 6,370 6,440 6,510 6, 580 6, 650 6, 720 6,790 6,860 6, 930 6, 990 7,060 7, 120 7,190 4.0
4.1 5,910 5, 990 6, 070 6, 150 6,230 6, 310 6, 380 6,460 6,530 6,610 6, 680 6, 750 6, 830 6, 900 6, 970 7,040 7, 100 7, 170 7, 240 7,310 7,370 4.1
4.2 6, 060 6,140 6, 220 6,310 6, 390 6,470 6, 550 6, 620 6,700 6, 780 6,850 6, 930 7, 000 7, 070 7,140 7,220 7, 290 7, 360 7,430 7,490 7, 560 4.2
4.3 6,210 6,290 6, 380 6,460 6,550 6,630 6,710 6, 790 6,870 6,950 7,020 7,100 7,170 7,250 7, 320 7,400 7,470 7,540 7,610 7,680 7,750 4.3
4.4 6,360 6,450 6,530 6,620 6,710 6,790 6,870 6,960 7,040 7,120 7,200 7,270 7,350 7,430 7, 510 7,580 7,660 7,730 7,800 7,870 7,950 4.4

4.5 6,510 6,600 6,690 6,780 6,870 6,950 7,040 7,120 7,210 7,290 7,370 7,450 7,530 7,610 7,690 7,770 7,840 7,920 7,990 8,070 8,140 4.5
4.6 6,670 6,760 6,850 6,940 7,030 7,120 7,210 7,290 7,380 7,460 7,550 7,630 7,710 7,790 7,870 7,950 8,030 8,110 8,190 8,260 8,340 4.6
4.7 6,820 6,920 7, 010 7,100 7,200 7,290 7,380 7,470 7,550 7,840 7,730 7,810 7,900 7 980 8,060 8,140 8,220 8, 300 8,380 8,460 8, 540 4.7
4.8 6,980 7,080 7,170 7, 270 7, 360 7,460 7,550 7,640 7, 730 7, 820 7,910 7, 990 8, 080 8, 170 8,250 8,330 8,420 8, 500 8,580 8, 660 8, 740 4.8
4.9 7,140 7,240 7, 340 7,440 7,530 7,630 7,720 7, 820 7, 910 8, 000 8,090 8,180 8,270 8, 350 8,440 8,530 8,610 8,690 8, 780 8, 860 8,940 4.9

5.0 7,300 7,400 7,500 7 600 7,700 7,800 7,900 7,990 8,090 8,180 8,270 8,360 8,460 8, 540 8,630 8,720 8,810 8, 890 8,980 9,060 9,150 5.0
5.1 7, 460 7, 560 7, 670 7, 770 7, 870 7, 970 8, 070 8, 170 8, 270 8, 360 8,460 8, 550 8, 650 8, 740 8, 830 8,920 9, 010 9, 090 9,180 9, 270 9, 350 5.1
5.2 7,620 7,730 7,840 7,940 8,050 8,150 8,250 8,350 8,450 8, 550 8,650 8,740 8,840 8,930 9,020 9,120 9, 210 9,300 9,390 9,480 9,560 5.2
5.3 7,780 7,900 8,010 8,110 8, 220 8,330 8,430 8, 530 8,640 8,740 8,840 8, 930 9,030 9, 130 9, 220 9,320 9,410 9, 500 9,590 9,680 9,770 5.3
5.4 7,950 8,060 8, 180 8, 290 8, 400 8,510 8,610 8, 720 8,820 8,930 9, 030 9,130 9,230 9,330 9, 420 9,520 9,610 9, 710 9,800 9,900 9, 990 5.4

5.5 8,120 8,230 8,350 8,460 8,580 8,690 8,800 8,900 9,010 9,120 9,220 9,320 9,420 9,530 9,630 9,720 9,820 9,920 10,010 10,110 10,200 5.5
5.6 8,290 8,410 8,520 8,640 8,760 8,870 8,980 9,090 9,200 9,310 9,410 9,520 9,620 9,730 9,830 9,930 10,030 10,130 10,230 10,320 10,420 5.6
5.7 8,460 8, 580 8,700 8,820 8,940 9,050 9,170 9,280 9,390 9,500 9,610 9,720 9,830 9,930 10, 040 10,140 10,240 10, 340 10,440 10,540 10,640 5.7
5.8 8,630 8,750 8,880 9,000 9,120 9,240 9,360 9,470 9,590 9,700 9,810 9,920 10,030 10,140 10, 240 10,350 10,450 10,560 10,660 10, 760 10,860 5.8
5.9 8,800 8,930 9,060 9,180 9,300 9,430 9,550 9,660 9,780 9,900 10,010 10,120 10,230 10,350 10,450 10,560 10,670 10,780 10, 880 10, 980 11,090 5.9

HEADWATER 900 to 920 MAY 2000



NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*
IN CUBIC FEET PER SECOND

51

900 901 HEADWATER ELEVATION [
900 900 901 902 903 1 904 1 905 1 906 907 1 908 1 909 1 910 911 1 912 1 913 1 914 915 916 917 1 918 1 919 9 o

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

8,980
9,150
9, 330
9,510
9, 690

9, 880
10, 070
10,250
10, 440
10, 640

10,840
11,040
11,240
11,450
11, 660

11,870
12, 090
12,320
12,550
12,790

13,030

9,110
9, 290
9,470
9, 650
9, 840

10, 030
10, 210
10,410
10,600
10,800

11,000
11,200
11,410
11,620
11, 830

12, 050
12, 280
12, 510
12, 740
12,980

13,230

9,240
9,420
9,600
9, 790
9, 980

10, 170
10,360
10,560
10,750
10,960

11, 160
11,370
11,580
11,790
12,010

12,230
12, 460
12, 690
12,930
13,180

13,430

9,370
9,550
9,740
9,930

10,120

10,310
10, 510
10, 710
10, 910
11, 110

11,320
11,530
11,740
11,960
12,180

12,410
12, 640
12, 880
13,120
13,370

13,630

9,490
9,680
9,870

10,060
10,260

10,450
10, 650
10, 850
11, 060
11,260

11,470
11,690
11,900
12,130
12, 350

12,580
12,820
13,060
13,310
13,560

13,820

9,610
9,810
10,000
10, 190
10, 390

10,590
10, 790
11, 000
11,200
11,410

11,630
11,840
12, 060
12, 290
12, 520

12,750
12,990
13,240
13,490
13,750

14, 010

9,740
9,930

10,130
10, 320
10, 520

10, 730
10,930
11, 140
11,350
11,560

11,780
12, 000
12, 220
12, 450
12, 680

12,920
13,160
13,410
13,670
13,930

14,200

9,860
10, 050
10, 250
10, 450
10, 660

10, 860
11,070
11,280
11,490
11, 710

11,930
12,150
12, 380
12, 610
12,850

13, 090
13,330
13,590
13, 850
14,110

14,390

9,980
10, 180
10, 380
10, 580
10, 790

11,000
11,210
11,420
11,640
11,850

12,080
12,300
12,530
12,770
13, 010

13,250
13,500
13,760
14, 020
14,290

14,570

10,100
10, 300
10,500
10,710
10,920

11,130
11,340
11,560
11,780
12, 000

12,220
12, 450
12, 690
12, 920
13,170

13,420
13,670
13,930
14,200
14,470

14,750

10, 210
10,420
10, 620
10, 830
11, 040

11,260
11,470
11,690
11,910
12,140

12,370
12,600
12,840
13,080
13,320

13,580
13, 830
14,100
14,370
14,640

14,930

10,330
10,540
10, 740
10,960
11,170

11,390
11,600
11, 830
12,050
12,280

12,510
12,750
12,990
13,230
13,480

13,730
14, 000
14, 260
14,540
14,820

15,110

10,440
10, 650
10,860
11,080
11,290

11,510
11,730
11,960
12, 190
12, 420

12,650
12, 890
13,130
13, 380
13, 630

13,890
14, 160
14,430
14,700
14,990

15,280

10,560
10,770
10, 980
11, 200
11,420

11,640
11,860
12, 090
12, 320
12, 560

12,790
13,030
13,280
13,530
13,790

14, 050
14, 310
14,590
14, 870
15,160

15,450

10,670
10,880
11, 100
11,320
11,540

11,760
11,990
12, 220
12,450
12,690

12,930
13,180
13,420
13,680
13, 940

14, 200
14,470
14,750
15, 030
15, 320

15,620

10,780
10,990
11,210
11,440
11,660

11,890
12,120
12,350
12,590
12, 820

13,070
13, 320
13,570
13, 820
14,090

14, 350
14, 630
14, 910
15, 190
15,490

15,790

10,890
11,110
11,330
11,550
11, 780

12,010
12,240
12,480
12,720
12,960

13,200
13,450
13,710
13, 970
14, 230

14,500
14,780
15,060
15,350
15,650

15,960

11,000
11,220
11,440
11,670
11,900

12,130
12, 360
12, 600
12,840
13,090

13, 340
13,590
13, 850
14, 110
14, 380

14, 650
14, 930
15,220
15, 510
15, 810

16,130

11,100
11,330
11,550
11,780
12, 010

12, 250
12,490
12,730
12, 970
13, 220

13,470
13,730
13, 990
14, 250
14,520

14, 800
15, 080
15,370
15, 670
15,970

16,290

11,210
11, 440
11, 660
11,900
12, 130

12, 370
12,610
12, 850
13,100
13,350

13, 600
13, 860
14,120
14, 390
14,670

14, 940
15, 230
15,520
15, 820
16,130

16,450

11,310
11,540
11, 770
12, 010
12,240

12, 480
12, 730
12,970
13,220
13,470

13,730
13,990
14, 260
14, 530
14,810

15,090
15,380
15,670
15, 980
16,290

16,610

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7;1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0'

VARNING -- To avoid covitatioln danrage to the ýIuice condulits dol not Ose openings greator thah 8 fe.t excopt in emernencie.,

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0"

13, 280
13, 540
13, 810
14, 080

14,330
14, 550
14, 760
14, 970
15,180

15,400
15, 630
15, 860
16,090
16,310

16,360
16,400
16,440
16,470
16,500

16,520

13,490
13,760
14,030
14, 300

14,550
14, 780
14, 990
15, 210
15,420

15,650
15, 880
16,120
16,350
16,580

16,630
16,670
16, 710
16, 740
16,770

16,790

13,690
13,960
14, 240
14, 520

14,770
15, 010
15,230
15,440
15,660

15,890
16,130
16,370
16,610
16,840

16,890
16,930
16,970
17,010
17,040

17,060

13, 890
14,170
14,450
14, 740

14,990
15,230
15, 450
15, 670
15,900

16,130
16,370
16,610
16,860
17,090

17,140
17,190
17,230
17,270
17,300

17,320

14, 090
14, 370
14,660
14,950

15,210
15,450
15,680
15,900
16,130

16,370
16,610
16,860
17,110
17,340

17,400
17,450
17,490
17, 520
17,550

17,570

14, 290
14, 570
14, 860
15,160

15,420
15, 670
15,900
16,120
16, 360

16,600
16,850
17,100
17,350
17,590

17,650
17,700
17, 740
17, 780
17,810

17, 830

14, 480
14, 770
15,060
15,360

15,630
15,880
16,110
16,350
16,580

16,830
17,080
17,340
17,590
17,840

17,890
17,940
17,990
18,020
18,060

18,080

14,670
14,960
15,260
15,570

15,840
16,090
16,330
16,560
16,800

17, 050
17, 310
17,570
17,830
18,080

18,140
18,190
18, 230
18,270
18,300

18,330

14,860
15,150
15,460
15,770

16,040
16,300
16,540
16,780
17,020

17,280
17,540
17,800
18,060
18,320

18,380
18,430
18,470
18,510
18,540

18,570

15, 040
15,340
15,650
15,960

16,240
16,500
16,750
16,990
17,240

17,500
17, 760
18, 030
18,300
18,560

18,610
18,670
18,710
18,750
18,780

18,810

15, 220
15,530
15,840
16,160

16,440
16, 710
16,960
17,200
17,450

17,710
17,980
18,250
18,530
18,790

18,850
18,900
18, 950
18, 990
19,020

19,050

15,400
15,710
16, 030
16, 350

16,640
16, 910
17,160
17,410
17,660

17,930
18,200
18,480
18,750
19,020

19,080
19,130
19,180
19, 220
19,260

19,280

15,580
15,900
16, 220
16,540

16,840
17, 110
17, 360
17, 610
17,870

18, 140
18,420
18,700
18,980
19,250

19, 310
19, 360
19, 410
19, 450
19,490

19,510

15,760
16,080
16,400
16,730

17,030
17,300
17, 560
17, 820
18,080

18,350
18,630
18,910
19, 200
19,470

19,530
19,590
19,640
19, 680
19, 710

19,740

15,930
16,250
16,590
16, 920

17,220
17,490
17,760
18, 020
18,280

18, 560
18,840
19,130
19,410
19,690

19,760
19,810
19,860
19, 900
19,940

19,970

16,110
16,430
16,770
17,100

17,410
17,690
17,950
18,220
18,480

18,760
19,050
19,340
19,630
19,910

19,980
20,030
20,080
20,130
20, 160

20, 190

16,280
16,610
16,940
17,280

17,590
17,880
18,150
18,410
18,680

18,960
19,250
19,550
19,840
20,130

20,190
20,250
20,300
20, 350
20, 380

20,410

16, 450
16,780
17,120
17,470

17,780
18,060
18,340
18,610
18,880

19,170
19,460
19, 760
20, 060
20,340

20,410
20, 470
20,520
20, 570
20, 600

20,630

16, 610
16,950
17,300
17,640

17,960
18,250
18,530
18,800
19,080

19, 360
19, 660
19, 960
20, 260
20, 560

20,620
20, 680
20, 740
20, 780
20, 820

20,850

16,780
17,120
17, 470
17, 820

18,140
18, 430
18,710
18, 990
19, 270

19, 560
19, 860
20,170
20, 470
20, 770

20,830
20,900
20,950
20, 990
21, 030

21,060

16,940
17, 290
17,640
18,000

18,320
18,610
18, 900
19,180
19,460

19, 760
20, 060
20, 370
20, 680
20,970

21,040
21,100
21,160
21, 210
21, 240

21,270

MAY 2000 
HEADWATER 900 to 920

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For
openings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open.

HEADWATER 900 to 920



52 NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS
IN CUBIC FEET PER SECOND

z_ 92 [ 9HEADWATER ELEVATION _
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WPARNIN( -- Tc avoid cavitation lamag= to t~ie sluice gate seals do not oien tho sluioes leos thao 1 foot.

1.0
1.1
1.2
1.3
1.4

1.5
1.6
1.7
1.8
1.9

2.0
2.1
2.2
2.3
2.4

2.5
2.6
2.7
2.8
2.9

3.0
3.1
3.2
3.3
3.4

3.5
3.6
3.7
3.8
3.9

4.0
4.1
4.2
4.3
4.4

4.5
4.6
4.7
4.8
4.9

5.0
5.1
5.2
5.3
5.4

5.5
5.6
5.7
5.8
5.9

2, 000
2, 180
2, 370
2, 540
2, 720

2, 890
3, 070
3, 240
3, 410
3, 570

3, 740
3, 910
4, 070
4, 240
4,410

4, 570
4, 740
4,910
5, 080
5, 240

5,410
5, 580
5, 760
5, 930
6, 100

6, 280
6,460
6, 640
6, 820
7, 000

7, 190
7, 370
7, 560
7, 750
7, 950

8, 140
8, 340
8, 540
8, 740
8, 940

9,150
9, 350
9, 560
9, 770
9, 990

10, 200
10,420
10, 640
10, 860
11,090

2,020
2,200
2,390
2,560
2,740

2,920
3, 090
3,260
3, 430
3, 600

3, 770
3, 940
4,110
4,280
4, 450

4,610
4, 780
4, 950
5, 120
5,290

5,460
5, 630
5, 810
5, 980
6,160

6, 340
6, 520
6, 700
6,880
7, 060

7,250
7, 440
7, 630
7, 820
8, 020

8,210
8,410
8,610
8, 820
9, 020

9,230
9,440
9, 650
9, 860

10, 080

10, 300
10, 520
10, 740
10, 960
11,190

2,040
2,220
2,410
2,590
2, 760

2,940
3, 120
3,290
3,460
3, 630

3,810
3, 980
4, 140
4,310
4, 480

4, 650
4,820
4, 990
5,160
5, 340

5,510
5, 680
5, 860
6, 030
6,210

6, 390
6, 570
6, 750
6,940
7, 130

7,310
7, 500
7, 700
7, 890
8, 090

8, 290
8, 490
8,690
8,890
9, 100

9,310
9, 520
9, 740
9, 950

10,170

10, 390
10, 610
10, 840
11,060
11,290

2, 050
2, 240
2, 420
2,610
2, 790

2, 970
3, 140
3, 320
3, 490
3, 660

3, 840
4,010
4,180
4, 350
4, 520

4,690
4, 860
5, 030
5,210
5, 380

5, 550
5, 730
5,910
6, 080
6, 260

6, 440
6, 630
6, 810
7, 000
7,190

7,380
7, 570
7, 760
7,960
8,160

8, 360
8, 560
8, 770
8, 970
9,180

9•,390
9,610
9, 820

10, 040
10,260

10, 480
10, 700
10, 930
11, 160
11, 390

2,070
2, 260
2, 440
2,630
2,810

2, 990
3, 170
3, 350
3, 520
3, 690

3, 870
4, 040
4,210
4, 390
4, 560

4, 730
4, 900
5, 080
5, 250
5,420

5,600
5, 780
5, 960
6,140
6, 320

6, 500
6,680
6, 870
7, 060
7,250

7,440
7, 630
7, 830
8, 030
8, 230

8,430
8,630
8, 840
9, 050
9,260

9,470
9, 690
9,910

10,130
10, 350

10, 570
10,800
11, 030
11,260
11,490

2, 090
2, 280
2, 460
2, 650
2, 830

3,010
3, 190
3, 370
3, 550
3, 720

3,900
4, 070
4, 250
4, 420
4, 590

4, 770
4, 940
5, 120
5, 290
5, 470

5, 650
5, 820
6, 000
6,190
6, 370

6, 550
6, 740
6, 930
7,120
7,310

7, 500
7, 700
7, 890
8, 090
8, 300

8, 500
8,710
8,910
9,130
9, 340

9,550
9, 770
9, 990

10,210
10,440

10, 660
10, 890
11,120
11,350
11,590

2, 100
2,290
2,480
2,670
2,850

3,040
3,220
3,400
3, 580
3, 750

3, 930
4,110
4,280
4,460
4,630

4,810
4, 980
5, 160
5, 340
5, 510

5, 690
5, 870
6, 050
6, 240
6,420

6,610
6, 790
6, 980
7, 170
7, 370

7, 560
7, 760
7, 960
8, 160
8, 360

8, 570
8, 780
8,990
9,200
9,420

9, 630
9, 850

10, 070
10, 300
10, 520

10, 750
10, 980
11,210
11,450
11,690

2, 120
2, 310
2, 500
2, 690
2, 880

3,060
3,240
3, 420
3, 600
3, 780

3, 960
4,140
4,310
4, 490
4, 670

4, 840
5, 020
5,200
5, 380
5, 560

5, 740
5, 920
6, 100
6, 280
6,470

6,660
6, 850
7, 040
7, 230
7, 430

7, 620
7, 820
8, 020
8, 230
8, 430

8, 640
8, 850
9,060
9, 280
9,490

9,710
9,930

10,160
10, 380
10, 610

10, 840
11, 070
11,310
11,540
11,780

2,130
2,330
2,520
2,710
2,900

3,080
3,270
3,450
3,630
3,810

3,990
4,170
4, 350
4, 530
4, 700

4, 880
5, 060
5,240
5,420
5,600

5, 780
5,960
6,150
6, 330
6, 520

6,710
6,900
7,090
7, 290
7,480

7, 680
7,880
8, 090
8, 290
8, 500

8,710
8, 920
9,130
9, 350
9, 570

9,790
10, 010
10, 240
10, 460
10, 690

10, 930
11, 160
11,400
11,640
11, 880

2, 150
2,350
2, 540
2,730
2, 920

3,110
3, 290
3, 480
3, 660
3, 840

4, 020
4, 200
4, 380
4,560
4,740

4, 920
5, 100
5, 280
5,460
5, 640

5, 830
6, 010
6, 200
6, 380
6, 570

6, 760
6, 950
7, 150
7, 340
7, 540

7, 740
7, 950
8,150
8,360
8,570

8, 780
8, 990
9,210
9,420
9, 640

9, 870
10, 090
10, 320
10, 550
10, 780

11,010
11, 250
11,490
11,730
11,970

2,170
2,360
2,560
2,750
2,940

3,130
3,320
3, 500
3,690
3, 870

4, 050
4,230
4,410
4, 590
4, 770

4, 960
5, 140
5, 320
5,500
5,680

5, 870
6, 060
6,240
6,430
6,620

6,810
7,010
7, 200
7, 400
7, 600

7, 800
8,010
8,210
8,420
8,630

8, 840
9, 060
9,280
9, 500
9,720

9, 940
10,170
10,400
10,630
10,860

11,100
11,340
11,580
11,820
12,070

2, 180
2, 380
2, 580
2, 770
2,960

3,150
3, 340
3, 530
3,710
3, 900

4,080
4, 260
4, 450
4, 630
4,810

4,990
5,170
5, 360
5, 540
5, 730

5,910
6,100
6, 290
6, 480
6,670

6,860
7,060
7,260
7,460
7,660

7, 860
8, 070
8,270
8,480
8, 700

8,910
9,130
9,350
9, 570
9, 790

10, 020
10, 250
10, 480
10,710
10,950

11,190
11,430
11,670
11,910
12,160

2,200
2, 400
2, 600
2, 790
2, 980

3, 180
3, 370
3, 550
3, 740
3, 930

4,110
4, 290
4, 480
4, 660
4, 840

5, 030
5,210
5, 400
5, 580
5, 770

5, 960
6, 150
6, 340
6, 530
6, 720

6, 920
7,110
7,310
7,510
7,710

7, 920
8, 130
8, 340
8, 550
8, 760

8, 980
9, 200
9, 420
9,640
9,870

10, 090
10, 330
10, 560
10, 790
11,030

11,270
11,510
11, 760
12, 010
12, 260

2,210
2,410
2,610
2, 810
3,010

3, 200
3, 390
3, 580
3, 770
3, 950

4, 140
4, 320
4,510
4, 690
4, 880

5, 060
5, 250
5,440
5, 620
5, 810

6, 000
6,190
6, 380
6, 570
6, 770

6, 970
7, 160
7, 360
7, 570
7, 770

7, 980
8, 190
8, 400
8,610
8,830

9,040
9, 260
9, 490
9, 710
9, 940

10,170
10, 400
10, 640
10, 870
11, 110

11,360
11,600
11,850
12, 100
12, 350

2,230
2,430
2, 630
2, 830
3, 030

3, 220
3,410
3, 600
3, 790
3, 980

4,170
4, 360
4, 540
4, 730
4, 910

5, 100
5,290
5,470
5, 660
5, 850

6, 040
6, 230
6, 430
6, 620
6, 820

7, 020
7, 220
7, 420
7, 620
7, 830

8, 040
8, 250
8, 460
8, 670
8, 890

9,110
9, 330
9, 560
9, 780

10, 010

10, 240
10,480
10, 720
10, 950
11,200

11,440
11,690
11,930
12,190
12,440

2,240
2,450
2,650
2,850
3,050

3,240
3,440
3, 630
3, 820
4,010

4,200
4, 390
4, 570
4, 760
4, 950

5, 140
5, 320
5,510
5,700
5,890

6, 080
6, 280
6,470
6,670
6,870

7,060
7,270
7,470
7, 670
7, 880

8,090
8,300
8,520
8, 740
8,950

9,180
9,400
9,630
9,850

10,090

10,320
10,550
10,790
11, 030
11, 280

11,520
11,770
12, 020
12,270
12,530

2,260
2,460
2,670
2,870
3,070

3,260
3,460
3,650
3,850
4,040

4, 230
4,420
4,600
4,790
4,980

5,170
5, 360
5, 550
5,740
5,930

6,130
6,320
6,520
6,710
6,910

7,110
7, 320
7, 520
7, 730
7, 940

8,150
8,360
8,580
8,800
9,020

9,240
9,470
9,690
9, 920

10,160

10, 390
10,630
10,870
11, 110
11, 360

11,600
11,850
12,110
12, 360
12, 620

2, 270
2,480
2,690
2,890
3, 090

3,290
3,480
3,680
3, 870
4, 060

4, 250
4, 450
4, 640
4, 830
5,020

5,210
5,400
5, 590
5, 780
5, 970

6,170
6, 360
6, 560
6,760
6,960

7,160
7, 370
7, 570
7,780
7,990

8,210
8, 420
8, 640
8, 860
9,080

9,300
9,530
9,760
9,990

10,230

10, 460
10, 700
10,950
11, 190
11,440

11,690
11, 940
12,190
12,450
12, 710

2, 290
2, 500
2, 700
2,910
3,110

3,310
3,510
3 700
3, 900
4,090

4,280
4,470
4,670
4,860
5,050

5,240
5,430
5,630
5, 820
6,010

6,210
6,410
6,610
6,810
7,010

7,210
7,420
7,630
7,830
8,050

8,260
8,480
8, 700
8,920
9,140

9,370
9,600
9,830

10,060
10,300

10,540
10,780
11,020
11,270
11,520

11,770
12, 020
12, 280
12,540
12, 800

2,300
2, 510
2, 720
2, 930
3, 130

3, 330
3, 530
3, 730
3, 920
4,120

4, 310
4, 500
4,700
4, 890
5, 080

5,280
5, 470
5, 660
5, 860
6, 050

6,250
6,450
6,650
6, 850
7, 050

7,260
7, 470
7, 680
7,890
8,100

8,320
8, 540
8, 760
8,980
9,200

9,430
9, 660
9,900

10,130
10, 370

10,610
10,850
11,100
11,350
11,600

11,850
12,100
12,360
12,620
12,890

2,320
2,530
2,740
2, 940
3,150

3,350
3,550
3,750
3,950
4,140

4,340
4,530
4,730
4, 920
5,120

5,310
5, 500
5, 700
5, 900
6, 090

6,290
6,490
6,690
6, 900
7,100

7,310
7,520
7, 730
7, 940
8,150

8,370
8,590
8,810
9, 040
9, 270

9,500
9, 730
9, 960

10,200
10,440

10,680
10,930
11, 170
11,420
11,670

11,930
12,190
12,450
12,710
12,980

HEADWATER 920 to 940 
MAY 2000

HEADWATER 920 to 940 MAY 2000
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DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*
IN CUBIC FEET PER SECOND
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6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

11,310
11,540
11,770
12, 010
12, 240

12,480
12, 730
12, 970
13, 220
13, 470

13,730
13,990
14,260
14,530
14,810

15,090
15, 380
15,670
15,980
16,290

16,610

11,420
11,650
11,880
12,120
12, 360

12,600
12, 850
13, 090
13, 350
13, 600

13,860
14,120
14, 390
14,670
14,950

15,230
15, 520
15, 820
16,130
16,450

16,770

11,520
11,750
11,990
12,230
12,470

12,720
12,960
13,210
13,470
13,730

13,990
14,260
14, 530
14, 800
15,090

15,370
15,670
15,970
16, 280
16, 600

16, 930

11,620
11,860
12,100
12,340
12,580

12, 830
13,080
13,330
13,590
13,850

14,120
14,380
14,660
14, 940
15,220

15,510
15,810
16,120
16,430
16,750

17,080

11,730
11,960
12, 200
12,450
12,690

12, 940
13,190
13, 450
13,710
13,970

14,240
14,510
14,790
15,070
15,360

15,650
15, 950
16,260
16,580
16,900

17,240

11,830
12,070
12, 310
12, 550
12,800

13,050
13, 310
13, 570
13,830
14,090

14, 360
14,640
14,920
15,200
15,490

15, 790
16, 100
16,410
16, 730
17, 050

17,390

11,930
12,170
12,410
12, 660
12,910

13,170
13,420
13, 680
13, 950
14, 220

14,490
14,770
15, 050
15,330
15,630

15,930
16,230
16,550
16, 870
17, 200

17,540

12,020
12,270
12,520
12,770
13,020

13,280
13,540
13,800
14,060
14,340

14,610
14,890
15,170
15,460
15,760

16,060
16,370
16,690
17, 020
17, 350

17,700

12,120
12,370
12,620
12,870
13,130

13,390
13,650
13,910
14,180
14,450

14,730
15,010
15,300
15,590
15,890

16,200
16,510
16,830
17,160
17,500

17,840

12,220
12,470
12,720
12, 980
13, 230

13,490
13, 760
14,030
14,300
14,570

14,850
15,140
15,430
15,720
16,020

16,330
16,650
16,970
17,300
17,640

17,990

12,320
12,570
12,820
13,080
13,340

13, 600
13, 870
14,140
14,410
14,690

14,970
15,260
15,550
15,850
16,150

16,460
16,780
17,110
17,440
17,790

18,140

12,410
12,670
12, 920
13,180
13,440

13,710
13,980
14,250
14,520
14,800

15,090
15,380
15,670
15, 970
16, 280

16,590
16, 920
17, 240
17,580
17,930

18,290

12, 510
12,760
13,020
13,280
13,550

13,810
14,080
14, 360
14, 640
14, 920

15,210
15,500
15,800
16,100
16,410

16,720
17,050
17,380
17, 720
18, 070

18,430

12,600
12, 860
13,120
13,380
13,650

13,920
14, 190
14,470
14,750
15,030

15,320
15,620
15, 920
16,220
16, 540

16,850
17,180
17,510
17, 860
18,210

18, 570

12,700
12, 960
13, 220
13,480
13,750

14,020
14,300
14,580
14,860
15,150

15,440
15, 740
16,040
16, 350
16,660

16, 980
17, 310
17,650
17,990
18,350

18, 720

12,790
13,050
13, 310
13, 580
13,850

14,130
14, 400
14,690
14,970
15,260

15,550
15, 850
16,160
16,470
16,790

17,110
17,440
17,780
18,130
18,490

18,860

12,880
13,140
13,410
13,680
13,950

14,230
14,510
14,790
15,080
15,370

15,670
15,970
16,280
16,590
16,910

17, 240
17, 570
17, 910
18,260
18,620

19,000

12,970
13, 240
13, 510
13,780
14,050

14,330
14,610
14,900
15,190
15, 480

15,780
16,090
16,390
16, 710
17, 030

17,360
17, 700
18, 040
18,400
18,760

19,140

13,060
13,330
13,600
13, 880
14,150

14,430
14, 720
15,000
15, 300
15, 590

15,890
16,200
16, 510
16,830
17,150

17,490
17, 820
18,170
18, 530
18,900

19,270

13,150
13,420
13, 700
13, 970
14, 250

14,530
14,820
15,110
15, 400
15, 700

16,000
16,310
16,630
16, 950
17, 270

17, 610
17, 950
18,300
18, 660
19,030

19,410

13,240
13, 520
13, 790
14, 070
14, 350

14,630
14,920
15,210
15, 510
15, 810

16,120
16,430
16, 740
17, 070
17,400

17, 730
18, 080
18, 430
18, 790
19,160

19,550

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

•VARNING -- To avoid cavitation danjage tý the ýIuice condqits do not Ose op.ningý greatr thaýi 8 feat except in emer, encieo.

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0*

16,940
17,290
17,640
18,000

18,320
18,610
18, 900
19,180
19,460

19,760
20,060
20,370
20, 680
20, 970

21,040
21,100
21, 160
21, 210
21, 240

21,270

17,110
17,450
17, 810
18,170

18, 500
18, 800
19, 080
19, 360
19, 650

19,950
20,260
20,570
20, 880
21,180

21 250
21, 310
21,370
21,410
21,450

21,480

17,270
17,620
17,980
18,340

18,670
18,970
19,260
19,550
19,840

20, 140
20,450
20,770
21, 080
21, 380

21,460
21,520
21,570
21,620
21,660

21,690

17,430
17,780
18,140
18,510

18,840
19,150
19,440
19,730
20,020

20,330
20,640
20,960
21,280
21,590

21,660
21,720
21, 780
21,830
21,870

21,900

17,580
17, 940
18, 310
18,680

19,020
19,330
19,620
19, 910
20,210

20,520
20,830
21,160
21,480
21,790

21,860
21,920
21, 980
22, 030
22,070

22,100

17,740
18,100
18,470
18,850

19,190
19,500
19, 800
20, 090
20,390

20, 700
21, 020
21,350
21, 670
21, 990

22,060
22,120
22, 180
22, 230
22, 270

22,310

17,900
18,260
18,640
19,010

19, 360
19,670
19, 970
20, 270
20, 570

20,880
21,210
21,540
21,870
22,180

22,260
22, 320
22, 380
22, 430
22, 470

22, 510

18,050
18,420
18,800
19,180

19,520
19,840
20, 150
20,450
20,750

21,070
21,390
21,730
22,060
22,380

22,450
22, 520
22,580
22,630
22,670

22, 700

18, 200
18, 570
18, 960
19,340

19,690
20,010
20,320
20,620
20,930

21,250
21, 580
21,910
22,250
22, 570

22,650
22,710
22,770
22,820
22,870

22,900

18, 350
18,730
19,110
19, 500

19,850
20,180
20,490
20, 790
21,110

21,430
21,760
22,100
22,440
22,760

22,840
22,910
22,970
23,020
23,060

23,100

18, 500
18,880
19, 270
19,660

20,020
20,350
20,660
20,970
21,280

21,610
21,940
22,280
22,620
22,950

23, 030
23,100
23,160
23,210
23,260

23,290

18,650
19, 030
19,430
19,820

20,180
20,510
20,830
21,140
21,450

21,780
22,120
22,470
22, 810
23,140

23,220
23,290
23,350
23,400
23,450

23,480

18,800
19,180
19,580
19,980

20, 340
20, 670
20,990
21,310
21,630

21,960
22,300
22,650
22, 990
23, 330

23,410
23,480
23,540
23, 590
23, 640

23,670

18,950
19,330
19, 730
20,140

20,500
20,840
21, 160
21,470
21,800

22, 130
22, 480
22, 830
23, 180
23,510

23,590
23,660
23, 730
23, 780
23,830

23,860

19, 090
19, 480
19,890
20,290

20,660
21, 000
21, 320
21,640
21,970

22, 300
22,650
23, 010
23,360
23,700

23,780
23,850
23,910
23,970
24, 010

24,050

19, 240
19, 630
20,040
20,450

20,820
21,160
21,480
21,810
22,130

22,470
22,820
23,180
23,540
23,880

23, 960
24,030
24,100
24,150
24,200

24, 240

19, 380
19,780
20,190
20, 600

20,970
21,320
21, 640
21, 970
22,300

22,640
23, 000
23, 360
23,720
24,060

24,140
24, 220
24, 280
24,340
24,380

24,420

19, 520
19,920
20, 330
20, 750

21,130
21,470
21,800
22,130
22,470

22,810
23,170
23,530
23,890
24,240

24,330
24,400
24,460
24, 520
24, 570

24,600

19, 660
20, 070
20,480
20, 900

21,280
21,630
21,960
22,290
22, 630

22, 980
23,340
23,700
24, 070
24,420

24, 500
24, 580
24, 640
24, 700
24, 750

24,790

19,800
20, 210
20, 630
21,050

21,430
21,790
22,120
22,450
22,790

23,140
23,510
23,880
24, 240
24, 600

24,680
24,760
24,820
24,880
24, 930

24,970

19,940
20,350
20,770
21,200

21,580
21,940
22,280
22, 610
22, 960

23,310
23,670
24,050
24,420
24,780

24,860
24,930
25,000
25,060
25,110

25,150

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0*

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For
openings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open.

HEADWATER 920 to 940



54 NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS
IN CUBIC FEET PER SECOND

•z• t _ _HEADWATER ELEVATION _

_ - 940 1941 942 1 943 9441 945 946 947 1 948 1 9491 950 1 951 952 953 954 1955 956 1 957 1 9581 959 960 1 ' Z_

W.RNIN( -- Tc avoic cavit tion lamage to tie slu ce gate seas do not open th sluices less that 1 fo t.

1.0 2,320 2,330 2,350 2,360 2,370 2,390 2, 400 2,420 2,430 2, 450 2,460 2,470 2, 490 2,500 2,510 2,530 2,540 2,550 2,570 2, 580 2, 590 1.0
1.1 2,530 2,540 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 2,760 2,770 2, 790 2,800 2, 820 2, 830 1.1
1.2 2,740 2,760 2,770 2,790 2,810 2, 820 2,840 2,860 2, 870 2, 890 2,910 2,920 2, 940 2,960 2,970 2,990 3,000 3, 020 3,030 3,050 3,070 1.2
1.3 2, 940 2,960 2,980 3, 000 3, 020 3,040 3,050 3,070 3,090 3,110 3,130 3,140 3, 160 3, 180 3,200 3,210 3, 230 3, 250 3,260 3,280 3,300 1:3
1.4 3, 150 3,170 3, 190 3, 210 3, 230 3,250 3,270 3,290 3,310 3,320 3,340 3, 360 3,380 3,400 3,420 3,440 3, 450 3, 470 3,490 3,510 3,530 1.4

1.5 3,350 3,370 3,390 3,410 3,440 3,460 3,480 3,500 3,520 3,540 3,560 3,580 3, 600 3, 620 3,640 3,660 3,680 3, 700 3,720 3,730 3,750 1.5
1.6 3, 550 3, 570 3,600 3,620 3,640 3,660 3,680 3,710 3,730 3,750 3,770 3,790 3, 810 3, 830 3, 860 3,880 3,900 3, 920 3,940 3,960 3, 980 1.6
1.7 3, 750 3, 770 3,800 3,820 3,840 3,870 3,890 3, 910 3, 940 3,960 3,980 4, 000 4,030 4, 050 4, 070 4,090 4, 120 4, 140 4,160 4,180 4, 200 1.7
1.8 3, 950 3,970 4,000 4, 020 4, 050 4, 070 4, 100 4,120 4,140 4,170 4,190 4,220 4,240 4, 260 4, 290 4,310 4,330 4, 360 4, 380 4 400 4, 420 1.8
1.9 4, 140 4,170 4,200 4, 220 4, 250 4, 270 4,300 4,330 4,350 4,380 4,400 4,430 4,450 4, 480 4, 500 4,520 4,550 4, 570 4, 600 4,620 4, 640 1.9

2.0 4,340 4,370 4, 390 4, 420 4, 450 4,480 4, 500 4,530 4,560 4,580 4,610 4,630 4,660 4, 690 4, 710 4,740 4,760 4, 790 4, 810 4, 40 4,860 2.0
2.1 4, 530 4,560 4, 590 4, 620 4,650 4, 680 4, 700 4,730 4,760 4,790 4, 820 4, 840 4, 870 4, 900 4, 920 4,950 4, 980 5, 000 5, 030 5 060 5, 080 2.1
2.2 4, 730 4,760 4,790 4,820 4,850 4, 880 4, 910 4, 940 4,960 4,990 5,020 5, 050 5,080 5, 110 5,140 5, 160 5,190 5, 220 5,250 5,270 5, 300 2.2
2.3 4, 920 4,950 4, 980 5,020 5,050 5, 080 5, 110 5,140 5, 170 5, 200 5,230 5,260 5,290 5, 320 5,350 5,380 5, 400 5, 430 5,460 5,490 5,520 2.3
2.4 5,120 5, 150 5,180 5,210 5,250 5,280 5,310 5,340 5,370 5,400 5,440 5,470 5,500 5,530 5,560 5,590 5,620 5,650 5,680 5,710 5,740 2.4

2.5 5,310 5,340 5,380 5,410 5,450 5,480 5,510 5,540 5,580 5,610 5,640 5,670 5,710 5,740 5,770 5,800 5,830 5,860 5,890 5,930 5,960 2.5
2.6 5,500 5,540 5,580 5,610 5, 650 5, 680 5, 710 5,750 5,780 5, 820 5,850 5,880 5, 920 5, 950 5,980 6,010 6, 050 6, 080 6 110 6, 140 6,180 2.6
2.7 5, 700 5, 740 5, 770 5,810 5, 850 5: 880 5, 920 5,950 5,990 6, 020 6,060 6,090 6, 130 6, 160 6,190 6, 230 6, 260 6, 300 6,330 6, 360 6,400 2.7
2.8 5,900 5, 930 5, 970 6,010 6,050 6 080 6,120 6,160 6,190 6,230 6,270 6,300 6, 340 6, 370 6,410 6,440 6,480 6, 510 6,550 6,580 6,620 2.8
2.9 6,090 6,130 6,170 6,210 6,250 6, 290 6,330 6,360 6,400 6,440 6,480 6,510 6, 550 6, 590 6,620 6,660 6,700 6, 730 6,770 6,800 6,840 2.9

3.0 6,290 6,330 6,370 6,410 6,450 6,490 6,530 6, 570 6,610 6,650 6,690 6,730 6,760 6,800 6,840 6,880 6,920 6,950 6,990 7,030 7,060 3.0
3.1 6,490 6,530 6,580 6,620 6,660 6,700 6,740 6,780 6,820 6,860 6,900 6,940 6,980 7,020 7,060 7,100 7,140 7,170 7,210 7,250 7,290 3.1
3.2 6, 690 6, 740 6,780 6,820 6,870 6, 910 6, 950 6,990 7,030 7, 070 7, 120 7,160 7,200 7,240 7,280 7, 320 7,360 7, 400 7, 440 7,480 7,510 3.2
3.3 6, 900 6, 940 6, 990 7, 030 7, 070 7, 120 7, 160 7, 200 7,250 7, 290 7, 330 7, 370 7, 420 7, 460 7, 500 7, 540 7, 580 7, 620 7,660 7, 700 7, 740 3.3
3.4 7, 100 7,150 7, 190 7,240 - 7,280 7,330 7,370 7, 420 7,460 7,510 7, 550 7,590 7, 640 7, 680 7,720 7,770 7, 810 7,850 7,890 7, 930 7,970 3.4

3.5 7,310 7,360 7,400 7,450 7,500 7, 540 7, 590 7,630 7,680 7,730 7,770 7,820 7,860 7,900 7,950 7,990 8,040 8,080 8,120 8,160 8,210 3.5
3.6 7,520 7,570 7,610 7, 660 7,710 7, 760 7, 810 7,850 7,900 7,950 7,990 8,040 8,090 8, 130 8,180 8,220 8,270 8,310 8,350 8,400 8, 440 3.6
3.7 7, 730 7,780 7,830 7, 880 7,930 7, 980 8, 030 8,070 8,120 8, 170 8,220 8,270 8, 310 8 360 8,410 8,450 8,500 8, 540 8,590 8,640 8, 680 3.7
3.8 7, 940 7,990 8,040 8, 090 8, 150 8, 200 8, 250 8,300 8,350 8, 400 8,440 8,490 8, 540 8: 590 8,640 8,690 8,730 8, 780 8, 830 8, 870 8,920 3.8
3.9 8, 150 8,210 8, 260 8,310 8, 370 8,420 8,470 8,520 8, 570 8, 620 8,670 8,720 8,770 8, 820 8,870 8,920 8,970 9, 020 9, 070 9, 120 9,160 3.9

4.0 8,370 8,430 8,480 8,540 8,590 8,640 8,700 8,750 8,800 8,850 8,910 8,960 9,010 9,060 9,110 9,160 9,210 9,260 9,310 9,360 9,410 4.0
4.1 8, 590 8, 650 8, 700 8, 760 8,820 8,870 8,930 8, 980 9, 030 9, 090 9,140 9, 190 9, 250 9, 300 9,350 9,400 9, 450 9, 510 9,560 9,610 9,660 4.1
4.2 8,810 8, 870 8,930 8,990 9,040 9,100 9,160 9,210 9,270 9,320 9,380 9,430 9,490 9,540 9,590 9,650 9,700 9, 750 9,810 9,860 9,910 4.2
4.3 9, 040 9, 100 9,160 9,220 9,270 9, 330 9, 390 9, 450 9, 500 9,560 9,620 9, 670 9, 730 9,780 9,640 9,890 9, 950 10, 000 10, 060 10,110 10,160 4.3
4.4 9,270 9, 330 9,390 9,450 9,510 9, 570 9,630 9,690 9,740 9,800 9,860 9,920 9, 970 10,030 10, 090 10,140 10, 200 10, 250 10,310 10,360 10,420 4.4

4.5 9,500 9,560 9,620 9,680 9,740 9,800 9,870 9,930 9,990 10, 050 10,100 10,160 10, 220 10,280 10,340 10,400 10,450 10, 510 10, 570 10,620 10, 680 4.5
4.6 9,730 9,790 9,860 9,920 9,980 10,040 10, 110 10,170 10,230 10,290 10,350 10,410 10,470 10, 530 10,590 10,650 10, 710 10,770 10,830 10,880 10,940 4.6
4.7 9, 960 10, 030 10,090 10, 160 10, 220 10,290 10,350 10,410 10,480 10,540 10,600 10,660 10,730 10, 790 10, 850 10,910 10, 970 11,030 11,090 11,150 11,210 4.7
4.8 10,200 10,270 10,330 10,400 10,470 10,530 10,600 10,660 10,730 10,790 10,860 10,920 10,980 11,050 11,110 11,170 11,230 11,290 11,350 11,410 11,480 4.8
4.9 10,440 10,510 10,580 10,640 10,710 10,780 10,850 10,910 10,980 11,050 11,110 11,180 11,240 11,310 11,370 11,430 11,500 11,560 11,620 11,680 11,750 4.9

5.0 10,680 10,750 10,820 10, 890 10,960 11,030 11,100 11,170 11,240 11,300 11,370 11,440 11,500 11,570 11,630 11,700 11,760 11,830 11,890 11,960 12,020 5.0
5.1 10,930 11,000 11,070 11,140 11,210 11,280 11,350 11,420 11,490 11,560 11,630 11,700 11,770 11,640 11,900 11,970 12,040 12,100 12,170 12,230 12,300 5.15.2 11,170 11,250 11,320 11,390 11,470 11,540 11,610 11,680 11,750 11,830 11,900 11,970 12,040 12,100 12,170 12,240 12,310 12,380 12,440 12,510 12,580 5.2
5.3 11,420 11,500 11,570 11,650 11,720 11,800 11,870 11,950 12,020 12,090 12,160 12,230 12,310 12,380 12,450 12,520 12,590 12,660 12,720 12,790 12,860 5.3
5.4 11,670 11,750 11,830 11,910 11,980 12,060 12,140 12,210 12,280 12,360 12,430 12,510 12,580 12,650 12,720 12,790 12,870 12,940 13,010 13,080 13,150 5.4

5.5 11,930 12,010 12,090 12,170 12,250 12,320 12,400 12,480 12,550 12,630 12,700 12,780 12,850 12,930 13,000 13,080 13,150 13,220 13,290 13,360 13,440 5.5
5.6 12,190 12,270 12,350 12,430 12,510 12,590 12, 670 12,750 12,830 12,900 12,980 13,060 13,130 13,210 13,280 13,360 13,430 13,510 13,580 13,650 13,730 5.6
5.7 12, 450 12, 530 12,610 12,700 12,780 12,860 12, 940 13, 020 13,100 13,180 13, 260 13, 340 13, 410 13,490 13,570 13,650 13,720 13, 800 13, 870 13,950 14, 020 5.7
5.8 12, 710 12, 800 12,880 12, 960 13, 050 13,130 13,210 13,300 13,380 13,460 13,540 13, 620 13, 700 13,780 13,860 13,940 14,010 14, 090 14,:170 14,240 14,320 5.8
5.9 12,980 13,060 13,150 13, 240 13, 320 13,410 13,490 13,570 13,660 13,740 13,820 13,910 13, 990 14,070 14,150 14,230 14,310 14,390 14,470 14,540 14,620 5.9

HEADWATER 940 to 960 MAY 2000
HEADWATER 940 to 960 MAY 2000



NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*
IN CUBIC FEET PER SECOND

55

___ _ _ __HEADWATER ELEVATION _ _ _ _

6 940 1 941 1 942 1 943 1 944 1 945 1 946 1 947 1 9481 949 [ 950 1 951 1 9521 953 1 954 1 955 1 956 [ 957 1 958 1 959 960 - R _z

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

13,240
13, 520
13, 790
14, 070
14, 350

14, 630
14, 920
15, 210
15, 510
15, 810

16,120
16,430
16, 740
17, 070
17,400

17,730
18, 080
18, 430
18,790
19,160

19,550

13,330
13, 610
13, 880
14,160
14,450

14, 730
15, 020
15,320
15, 610
15,920

16,230
16, 540
16,860
17,180
17, 510

17,850
18, 200
18,560
18,920
19,300

19,680

13,420
13,700
13,980
14,260
14,540

14,830
15,120
15,420
15,720
16,020

16,340
16, 650
16, 970
17,300
17,630

17,970
18,320
18,680
19, 050
19,430

19,820

13, 510
13,790
14, 070
14, 350
14,640

14,930
15, 220
15, 520
15,820
16,130

16,440
16,760
17,080
17,410
17,750

18,090
18,450
18,810
19,180
19,560

19,950

13, 600
13, 880
14,160
14,440
14,730

15, 030
15, 320
15,620
15, 930
16,240

16,550
16,870
17,200
17, 530
17,870

18,210
18, 570
18, 930
19, 310
19,690

20,080

13, 680
13, 970
14, 250
14, 540
14,830

15,120
15,420
15,720
16,030
16,340

16,660
16, 980
17, 310
17, 640
17, 980

18, 330
18, 690
19,060
19,430
19, 820

20,210

13,770
14,050
14,340
14, 630
14, 920

15,220
15,520
15,820
16,130
16,450

16, 760
17, 090
17, 420
17, 760
18,100

18, 450
18, 810
19,180
19,560
19,950

20,350

13,860
14,140
14,430
14, 720
15, 020

15, 310
15,620
15, 920
16,230
16,550

16,870
17,200
17,530
17,870
18, 210

18, 570
18,930
19,300
19,680
20,070

20,480

13,940
14,230
14,520
14,810
15,110

15,410
15,710
16,020
16,330
16,650

16,980
17,300
17,640
17,980
18,330

18,680
19,050
19,420
19, 810
20,200

20,600

;Iuice

21,020
21,460
21,900
22,350

22,760
23,140
23,500
23,850
24,210

24, 590
24, 970
25,370
25, 760
26,140

26,230
26,310
26,380
26,440
26,500

26,540

14,030
14,320
14,610
14,900
15,200

15,500
15,810
16,120
16,440
16,760

17,080
17,410
17, 750
18, 090
18,440

18,800
19,170
19,540
19,930
20,320

20,730

14,110
14,400
14,690
14,990
15,290

15,600
15,910
16,220
16,530
16,860

17,180
17,520
17,860
18,200
18,550

18,920
19,280
19,660
20,050
20,450

20,860

14,190
14,490
14,780
15,080
15,380

15,690
16,000
16, 310
16,630
16,960

17,290
17,620
17, 960
18,310
18,670

19,030
19,400
19,780
20,170
20, 570

20,990

14,280
14,570
14,870
15,170
15,470

15,780
16, 090
16,410
16,730
17,060

17,390
17,730
18,070
18,420
18,780

19,140
19, 520
19,900
20, 290
20, 700

21,110

14,360
14,660
14,960
15, 260
15, 560

-15,870
16,190
16,510
16,830
17,160

17,490
17,830
18,180
18, 530
18, 890

19,260
19,630
20,020
20, 410
20, 820

21,240

14,440
14, 740
15, 040
15,350
15,650

15, 970
16,280
16,600
16, 930
17, 260

17,590
17,930
18,280
18,640
19,000

19,370
19,750
20,130
20,530
20,940

21,360

14, 520
14,820
15,130
15,430
15, 740

16, 060
16,370
16, 700
17,020
17,360

17,690
18,040
18,390
18,740
19,110

19,480
19,860
20,250
20,650
21,060

21,490

14,610
14,910
15,210
15,520
15,830

16,150
16,470
16,790
17,120
17,450

17,790
18,140
18,490
18,850
19,220

19,590
19, 970
20, 370
20,770
21,180

21,610

14,690
14, 990
15, 300
15,610
15,920

16,240
16, 560
16,890
17, 220
17, 550

17,890
18,240
18, 600
18,960
19,320

19,700
20, 090
20,480
20,890
21,300

21,730

14,770
15, 070
15,380
15,690
16,010

16,330
16, 650
16,980
17, 310
17, 650

17,990
18,340
18, 700
19, 060
19,430

19,810
20, 200
20, 600
21, 000
21, 420

21,850

14,850
15,150
15,460
15,780
16,090

16,420
16, 740
17, 070
17, 410
17, 750

18,090
18,440
18, 800
19,170
19,540

19,920
20, 310
20, 710
21, 120
21, 540

21,980

14,930
15,240
15, 550
15, 860
16,180

16,500
16,830
17,160
17,500
17,840

18,190
18,540
18, 900
19,270
19,650

20,030
20,420
20,820
21,240
21,660

22,100

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0*

NARNING -- To avoid covitatio danjage to the conduits dol not qse oponings greatar thao 8 fe.t excapt in emerojencie.

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0'

19,940
20,350
20,770
21,200

21,580
21,940
22,280
22,610
22,960

23, 310
23, 670
24, 050
24,420
24,780

24,860
24,930
25,000
25, 060
25,110

25,150

20, 080
20,490
20, 920
21, 350

21,730
22, 090
22,430
22, 770
23,120

23,470
23,840
24,220
24,590
24, 950

25,040
25,110
25,180
25,240
25,290

25,320

20,220
20,630
21,060
21,490

21,880
22,240
22,590
22,930
23,280

23,630
24, 010
24, 380
24, 760
25,120

25,210
25, 290
25, 350
25,410
25,460

25,500

20,350
20,770
21,200
21,640

22, 030
22,400
22,740
23,090
23,430

23,800
24,170
24,550
24,930
25,300

25, 380
25,460
25,530
25, 590
25, 640

25,680

20,490
20,910
21, 350
21, 780

22,180
22, 550
22, 890
23, 240
23, 590

23,960
24,330
24,720
25,100
25,470

25,550
25,630
25,700
25, 760
25,810

25,850

20, 620
21, 050
21,490
21, 930

22,330
22, 690
23, 050
23,390
23,750

24, 120
24, 490
24, 880
25, 270
25, 640

25,730
25,800
25,870
25,930
25,980

26,020

20, 760
21,180
21, 630
22, 070

22,470
22, 840
23, 200
23, 550
23,900

24,270
24,660
25,040
25,430
25,810

25,890
25,970
26,040
26,100
26,160

26,200

20,890
21,320
21,760
22,210

22,620
22,990
23,350
23,700
24,060

24,430
24,820
25, 210
25,600
25,970

26, 060
26,140
26,210
26,270
26,330

26, 370

21,150
21,590
22, 040
22,490

22,900
23,280
23,640
24,000
24,360

24, 740
25,130
25,530
25, 920
26, 310

26,400
26,480
26, 550
26, 610
26,660

26, 710

21,280
21,720
22,180
22,630

23,040
23,430
23,790
24,150
24,520

24,900
25,290
25,690
26,090
26,470

26,560
26,640
26, 720
26, 780
26,830

26,870

21,410
21,850
22,310
22,770

23,190
23,570
23,940
24, 300
24,670

25,050
25,440
25,850
26,250
26, 640

26,730
26,810
26, 880
26, 940
27, 000

27,040

21,540
21,990
22, 450
22, 910

23,330
23, 710
24, 080
24,450
24,820

25,200
25,600
26, 000
26,410
26,800

26,890
26, 970
27, 040
27,110
27,160

27,210

21,670
22, 120
22,580
23,040

23,460
23,850
24,220
24, 590
24,970

25,350
25,750
26,160
26, 570
26,960

27,050
27,140
27,210
27,270
27,330

27, 370

21,800
22,250
22,710
23,180

23,600
23,990
24, 370
24, 740
25,110

25, 500
25, 910
26, 320
26, 730
27,120

27,210
27, 300
27,370
27,440
27,490

27,530

21, 920
22, 380
22,840
23, 310

23,740
24,130
24,510
24,880
25,260

25,650
26,060
26,470
26,880
27,280

27,370
27,460
27, 530
27, 600
27,650

27,700

22, 050
22, 510
22,980
23,450

23,880
24,270
24,650
25,030
25,410

25,800
26,210
26,630
27,040
27,440

27,530
27,620
27,690
27,760
27,810

27,860

22,180
22,630
23,110
23,580

24, 010
24,410
24, 790
25,170
25,550

25, 950
26, 360
26,780
27,190
27, 600

27,690
27,780
27,850
27,920
27,970

28,020

22,300
22,760
23, 240
23, 710

24, 150
24,550
24, 930
25, 310
25,700

26,100
26,510
26,930
27, 350
27, 750

27,850
27,940
28,010
28,080
28,130

28,180

22,420
22, 890
23,360
23,850

24, 280
24,690
25, 070
25, 450
25,840

26,240
26, 660
27, 080
27, 500
27, 910

28,010
28,090
28, 170
28, 240
28, 290

28,340

22,550
23,010
23,490
23,980

24,420
24,820
25, 210
25, 590
25,980

26, 390
26, 810
27,230
27, 660
28, 070

28,160
28,250
28,330
28,390
28,450

28,500

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For
openings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open.

HEADWATER 940 to 960



56 NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS
IN CUBIC FEET PER SECOND

.___96L92HEADWATER ELEVATION _ _

960 961 962 963 964 965 1 966 1 967 968 1 969 1 970 971 1 972 973 1 974 1 975 976 977 978 1 979 980

WARNINC -- Tc avoic cavitation damage tot te slu ce gaoe sea s do not o en th sluices less that I fo t.

1.0 2, 590 2,610 2,620 2, 630 2, 650 2,660 2,670 2,680 2,700 2,710 2,720 2,730 2, 750 2, 760 2, 770 2,780 2,800 2, 810 2,820 2,830 2,840 1.0
1.1 2, 830 2,850 2,860 2, 870 2, 890 2, 900 2,920 2,930 2,940 2,960 2,970 2,980 3, 000 3, 010 3, 020 3,040 3, 050 3, 060 3, 080 3,090 3, 100 1.1
1.2 3,070 3,080 3, 100 3, 110 3,130 3, 140 3, 160 3, 170 3,190 3,200 3, 220 3,230 3,250 3,260 3,280 3,290 3, 300 3,320 3,330 3,350 3,360 1.2
1.3 3, 300 3, 310 3, 330 3,350 3,360 3,380 3,400 3,410 3,430 3, 440 3, 460 3, 480 3,490 3,510 3,520 3,540 3,550 3,570 3, 590 3, 600 3,620 1.3
1.4 3, 530 3, 540 3, 560 3,580 3,600 3,620 3,630 3,650 3,670 3, 680 3, 700 3, 720 3,740 3, 750 3,770 3,790 3,800 3,820 3,8 40 3, 850 3, 870 1.4

1.5 3,750 3,770 3,790 3,810 3,830 3,850 3,870 3,880 3,900 3,920 3,940 3,960 3,980 3,990 4,010 4,030 4,050 4,060 4, 080 4, 100 4, 120 1.5
1.6 3, 980 4, 000 4,020 4,040 4, 060 4,080 4,100 4, 120 4,140 4,160 4, 180 4, 200 4, 210 4, 230 4,250 4,270 4,290 4,310 4, 330 4,350 4,360 1.6
1.7 4,200 4,220 4,240 4,270 4,290 4,310 4,330 4,350 4,370 4, 390 4, 410 4,430 4, 450 4, 470 4,490 4,510 4,530 4,550 4, 570 4,590 4,610 1.7
1.8 4, 420 4,450 4,470 4, 490 4, 510 4, 530 4, 560 4, 580 4 600 4, 620 4,640 4,660 4, 690 4, 710 4,730 4,750 4,770 4, 790 4,810 4, 830 4 850 1.8
1.9 4, 640 4,670 4,690 4, 710 4, 740 4,760 4,780 4, 810 4 , 830 4, 850 4,870 4,900 4, 920 4, 940 4,960 4,990 5,010 5,030 5,050 5,070 5, 100 1.9

2.0 4, 860 4,890 4,910 4,940 4,960 4, 990 5,010 5,030 5, 060 5,080 5,110 5,130 5,150 5,180 5,200 5, 220 5,250 5,270 5,290 5,310 5,340 2.0
2.1 5,080 5,110 5,130 5,160 5,180 5,210 5,240 5,260 5,290 5,310 5,340 5,360 5,380 5,410 5,430 5,460 5,480 5,510 5,530 5,550 5,580 2.1
2.2 5, 300 5, 330 5, 350 5, 380 5,410 5, 430 5,460 5, 490 5, 510 5, 540 5, 560 5,590 5,620 5, 640 5, 670 5, 690 5, 720 5, 740 5, 770 5, 790 5, 820 2.2
2.3 5,520 5,550 5,570 5,600 5,630 5,660 5,690 5, 710 5,740 5,770 5,790 5,820 5,850 5,870 5,900 5,930 5,950 5,980 6,010 6,030 6,060 2.3
2.4 5,740 5, 770 5,800 5,820 5,850 5,880 5,910 5, 940 5, 970 6,000 6,020 6,050 6,080 6,110 6,130 6, 160 6,190 6,220 6, 240 6,270 6,300 2.4

2.5 5, 960 5,990 6,020 6,050 6,080 6, 110 6, 140 6,170 6,200 6,220 6,250 6,280 6,310 6,340 6,370 6,400 6,430 6,450 6,480 6,510 6,540 2.5
2.6 6,180 6, 210 6, 240 6,270 6,300 6,330 6,360 6,390 6,420 6,450 6,480 6,510 6, 540 6, 570 6,600 6,630 6 660 6,690 6,720 6, 750 6, 780 2.6
2.7 6, 400 6, 430 6, 460 6,490 6,530 6, 560 6, 590 6, 620 6, 650 6, 680 6, 720 6, 750 6, 780 6, 810 6, 840 6, 870 6, 900 6, 930 6, 960 6, 990 7, 020 2.7
2.8 6, 620 6, 650 6, 680 6, 720 6,750 6, 780 6,820 6,850 6, 880 6, 920 6, 950 6, 980 7,010 7,040 7,080 7,110 7, 140 7, 170 7,200 7, 230 7,270 2.8
2.9 6,840 6, 870 6,910 6, 940 6,980 7,010 7,050 7,080 7,110 7, 150 7,180 7, 220 7,250 7,280 7,310 7,350 7,380 7,410 7,450 7, 480 7,510 2.9

3.0 7,060 7, 100 7,130 7,170 7,210 7, 240 7,280 7,310 7,350 7, 380 7,420 7,450 7,490 7, 520 7,550 7,590 7,620 7,660 7,690 7, 720 7, 760 3.0
3.1 7, 290 7, 320 7, 360 7,400 7, 440 7, 470 7, 510 7, 550 7, 580 7, 620 7, 650 7, 690 7 730 7, 760 7, 800 7, 830 7, 870 7, 900 7, 940 7,970 8, 000 3.1
3.2 7,510 7, 550 7,590 7,630 7, 670 7, 710 7,740 7,780 7, 820 7, 860 7, 890 7,930 7, 970 8,000 8,040 8,080 8,110 8,150 8,180 8,220 8,250 3.2
3.3 7, 740 7, 780 7,820 7, 860 7,900 7, 940 7,980 8,020 8, 060 8, 100 8, 130 8, 170 8, 210 8, 250 8, 290 8,320 8,360 8, 400 8,430 8, 470 8, 510 3.3
3.4 7, 970 8,020 8,060 8, 100 8,140 8, 180 8,220 8,260 8, 300 8, 340 8, 380 8, 420 8, 460 8, 490 8, 530 8,570 8,610 8, 650 8, 690 8, 720 8, 760 3.4

3.5 8,210 8, 250 8,290 8, 330 8, 380 8, 420 8, 460 8, 500 8, 540 8, 580 8, 620 8, 660 8, 700 8, 740 8, 780 8,820 8, 860 8, 900 8, 940 8, 980 9, 020 3.5
3.6 8, 440 8, 490 8, 530 8,570 8,620 8, 660 8, 700 8, 740 8,790 8, 830 8, 870 8,910 8,950 8, 990 9, 040 9, 080 9, 120 9, 160 9,200 9,240 9,280 3.6
3.7 8:680 8, 730 8,770 8,820 8,860 8,900 8, 950 8,990 9,030 9,080 9,120 9, 160 9,210 9,250 9,290 9,330 9,370 9,420 9,460 9, 500 9,540 3.7
3.8 8 920 8, 970 9,010 9,060 9,100 9,150 9, 200 9,240 9,280 9, 330 9, 370 9,420 9, 460 9, 500 9,550 9,590 9,630 9, 680 9,720 9, 760 9, 800 3.8
3.9 9, 160 9,210 9,260 9,310 9,350 9, 400 9, 450 9,490 9,540 9, 580 9, 630 9, 670 9, 720 9, 760 9,810 9,850 9, 900 9, 940 9,990 10, 030 10, 070 3.9

4.0 9,410 9,460 9,510 9,560 9,600 9,650 9,700 9,750 9,790 9,840 9,890 9,930 9,980 10,030 10,070 10,120 10,160 10,210 10,250 10,300 10, 340 4.0
4.1 9,660 9,710 9,760 9,810 9,860 9,910 9,960 10, 000 10,050 10,100 10,150 10,200 10,240 10,290 10,340 10,390 10,430 10,480 10, 530 10,570 10, 620 4.1
4.2 9, 910 9, 960 10,010 10,060 10,110 10,160 10,210 10,260 10, 310 10, 360 10,410 10,460 10,510 10,560 10,610 10,660 10,700 10,750 10, 800 10,850 10,890 4.2
4.3 10,160 10,220 10, 270 10,320 10,370 10,430 10,480 10,530 10,580 10,630 10,680 10, 730 10,780 10,830 10,880 10,930 10,980 11,030 11,080 11,130 11,170 4.3
4.4 10,420 10,470 10,530 10,580 10,640 10,690 10,740 10,790 10,850 10,900 10,950 11,000 11,050 11,110 11,160 11,210 11,260 11,310 11,360 11,410 11,460 4.4

4.5 10,680 10,730 10,790 10,850 10,900 10,960 11,010 11,060 11,120 11,170 11,220 11,280 11,330 11,380 11,440 '11,490 11,540 11,590 11,640 11,690 11,740 4.5
4.6 10, 940 11,000 11,060 11,110 11,170 11,220 11,280 11,340 11,390 11,450 11,500 11,560 11,610 11,660 11,720 11,770 11,820 11,880 11,930 11,980 12,030 4.6
4.7 11,210 11,270 11,320 11,380 11,440 11,500 11,550 11,610 11,670 11,720 11,780 11,840 11,890 11,950 12,000 12,060 12,110 12, 170 12, 220 12,270 12, 330 4.7
4.8 11,480 11,540 11,600 11,650 11,710 11,770 11,830 11,890 11,950 12,010 12,060 12,120 12,180 12,230 12,290 12,350 12,400 12,460 12,510 12,570 12,620 4.8
4.9 11,750 11,810 11,870 11,930 11,990 12, 050 12, 110 12, 170 12,230 12,290 12,350 12,410 12, 470 2, 520 12,580 12,640 12,700 12, 750 12, 810 12, 870 12,920 4.9

5.0 12, 020 12,080 12,150 12,210 12,270 12,330 12,390 12, 460 12,520 12,580 12, 640 12,700 12,760 12, 820 12,880 12,930 12,990 13, 050 13,110 13,170 13,230 5.0
5.1 12,300 12,360 12,430 12,490 12,550 12,620 12,680 12, 740 12,810 12,870 12, 930 -12,990 13,050 13,110 13, 170 13,230 13, 290 13, 350 13, 410 13,470 13,530 5.1
5.2 12,580 12,640 12,710 12,780 12,840 12,910 12,970 13,030 13,100 13,160 13,220 13,290 13,350 13,410 13,470 13,540 13,600 13,660 13,720 13,780 13,840 5.2
5.3 12, 860 12, 930 13,000 13,060 13, 130 13, 200 13, 260 13, 330 13, 390 13, 460 13, 520 13, 590 13, 650 13, 720 13, 780 13,840 13, 900 13, 970 14, 030 14, 090 14,150 5.3
5.4 13,150 13, 220 13,290 13,350 13, 420 13, 490 13,560 13,620 13, 690 13, 760 13,820 13,890 13,960 14,020 14,090 14,150 14,220 14,280 14,340 14,410 14,470 5.4

5.5 13, 440 13, 510 13, 580 13, 650 13, 720 13, 790 13, 860 13, 920 13,990 14,060 14,130 14, 200 14,260 14, 330 14,400 14,460 14,530 14, 590 14, 660 14, 720 14, 790 5.5
5.6 13, 730 13, 800 13, 870 13, 940 14, 020 14, 090 14,:160 14, 230 14, 300 14,370 14,440 14, 510 14, 570 14, 640 14, 710 14, 780 14,850 14, 910 14, 980 15, 050 15,110 5.6
5.7 14, 020 14,100 14,170 14, 240 14,320 14,390 14,460 14, 530 14, 610 14,680 14,750 14,820 14, 890 14,960 15, 030 15,100 15,170 15,230 15,300 15, 370 15, 440 5.7
5.8 14, 320 14,400 14,470 14, 550 14, 620 14, 700 14, 770 14,840 14, 920 14, 990 15, 060 15, 130 15, 210 15,280 15, 350 15, 420 15,490 15, 560 15, 630 15, 700 15, 770 5.8
5.9 14, 620 14,700 14,780 14,850 14,930 15, 010 15,080 15,160 15, 230 15,310 15,380 15, 450 15,530 15,600 15, 670 15,740 15,820 15,890 15,960 16, 030 16,:100 5.9

HEADWATER 960 to 980 MAY 2000



NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*
IN CUBIC FEET PER SECOND

57

_ HEADWATER ELEVATION z_

960 1 961 1 962 963 1964 1 965 1 966 1 967 968 969 1 970 1 971 1 972 973 1 974 1 975 976 1 977 1 978 1 979 1 980 -

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

14,930
15, 240
15, 550
15, 860
16,180

16,500
16,830
17,160
17, 500
17, 840

18,190
18, 540
18, 900
19, 270
19, 650

20,030
20, 420
20, 820
21,240
21,660

22,100

15,010
15,320
15,630
15, 950
16,270

16, 590
16,920
17,260
17, 590
17,940

18,290
18,640
19, 010
19, 370
19, 750

20,140
20,530
20,940
21,350
21,780

22,220

15,090
15,400
15, 710
16, 030
16, 350

16, 680
17, 010
17, 350
17,690
18, 030

18, 380
18, 740
19,110
19,480
19, 860

20, 240
20,640
21,050
21,460
21,890

22,340

15,160
15, 480
15,790
16,110
16,440

16,770
17,100
17,440
17,780
18,130

18,480
18,840
19,210
19,580
19,960

20,350
20, 750
21,160
21,580
22,010

22,450

15,240
15,560
15,870
16,200
16,520

16,850
17,190
17,530
17,870
18,220

18,580
18,940
19, 310
19,680
20,070

20,460
20, 860
21,270
21,690
22,120

22,570

15,320
15,640
15,960
16, 280
16,610

16, 940
17, 280
17,620
17,960
18, 320

18,670
19,040
19,410
19, 780
20,170

20, 560
20, 970
21, 380
21, 800
22, 240

22,690

15,400
15, 710
16,040
16, 360
16,690

17,030
17, 360
17, 710
18,050
18,410

18, 770
19,130
19, 510
19, 880
20, 270

20,670
21,070
21,490
21,920
22,350

22, 810

iage ti

23,270
23, 750
24,250
24, 750

25,200
25,620
26,030
26,420
26,830

27,240
27,680
28,120
28,560
28,980

29,080
29, 170
29, 250
29, 320
29, 380

29,430

15,470
15, 790
16,120
16,440
16,780

17,110
17,450
17,800
18,150
18,500

18, 860
19,230
19,600
19,990
20,370

20, 770
21, 180
21,600
22,030
22,470

22, 920

15,550
15,870
16,200
16,530
16,860

17,200
17,540
17,880
18, 240
18,590

18,960
19,330
19,700
20,090
20,480

20, 880
21, 290
21,710
22,140
22,580

23,040

15,630
15,950
16,280
16,610
16,940

17,280
17,620
17,970
18,330
18,680

19,050
19,420
19, 800
20,180
20,580

20, 980
21, 390
21,810
22, 250
22, 690

23, 150

15,700
16,030
16, 350
16,690
17,020

17,360
17,710
18,060
18,420
18,780

19,140
19,520
19,900
20,280
20,680

21, 080
21, 500
21,920
22, 360
22, 810

23,270

15,780
16,100
16,430
16, 770
17,110

17,450
17,800
18,150
18,500
18,870

19,240
19,610
19,990
20, 380
20, 780

21,190
21,600
22,030
22,470
22, 920

23,380

15,850
16,180
16,510
16,850
17,190

17, 530
17, 880
18,230
18,590
18,960

19,330
19, 700
20, 090
20, 480
20, 880

21, 290
21, 710
22,140
22, 570
23, 030

23,490

15,930
16, 260
16, 590
16, 930
17, 270

17, 610
17, 960
18,320
18, 680
19, 050

19,420
19,800
20,180
20,580
20,980

21,390
21,810
22,240
22, 680
23,140

23,610

16,000
16,330
16, 670
17, 010
17,350

17,700
18, 050
18, 410
18, 770
19,140

19,510
19,890
20,280
20,670
21,080

21,490
21,910
22,350
22,790
23,250

23,720

16, 070
16, 410
16, 740
17, 080
17,430

17,780
18,130
18,490
18, 860
19,230

19,600
19,980
20,370
20, 770
21,180

21,590
22,020
22,450
22,900
23,360

23,830

16,150
16,480
16,820
17,160
17,510

17, 860
18, 220
18,580
18,940
19,310

19,690
20,080
20,470

'20, 870
21, 280

21,690
22,120
22,560
23,000
23,470

23,940

16,220
16, 560
16,900
17,240
17,590

17,940
18,300
18,660
19, 030
19,400

19,780
20,170
20, 560
20, 960
21, 370

21, 790
22, 220
22, 660
23,110
23,570

24,050

16,290
16,630
16,970
17,320
17,670

18,020
18,380
18,750
19,120
19, 490

19,870
20, 260
20, 660
21, 060
21,470

21,890
22, 320
22, 760
23,220
23,680

24,160

16,370
16, 710
17, 050
17,400
17,750

18,100
18,460
18,830
19, 200
19, 580

19,960
20,350
20,750
21,150
21, 570

21,990
22,420
22,870
23,320
23,790

24,270

16,440
16, 780
17,120
17,470
17,830

18,180
18,550
18,910
19, 290
19, 670

20, 050
20, 440
20,840
21, 250
21,660

22,090
22,520
22,970
23,430
23,900

24,380

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

WVARNING -- To a~oid c vitatioln dan > the Oluice condqits do not use op.nings great.r thao1 8 feat except in emeroencie.

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0*

22, 550
23, 010
23, 490
23, 980

24,420
24,820
25, 210
25, 590
25,980

26,390
26, 810
27, 230
27, 660
28, 070

28, 160
28, 250
28, 330
28, 390
28, 450

28,500

22,670
23,140
23,620
24,110

24,550
24,960
25, 350
25, 730
26,130

26,530
26, 950
27, 380
27,810
28,220

28,320
28,410
28,480
28, 550
28,610

28,650

22, 790
23,260
23, 750
24,240

24,680
25,090
25,480
25, 870
26,270

26,680
27,100
27,530
27,960
28,370

28,470
28,560
28,640
28,710
28,760

28, 810

22,910
23,380
23,870
24,370

24,810
25,230
25,620
26, 010
26,410

26, 820
27, 240
27,680
28,110
28, 530

28,630
28, 710
28, 790
28,860
28,920

28,960

23,030
23,510
24,000
24,500

24,940
25,360
25,760
26,150
26, 550

26,960
27,390
27,830
28, 260
28,680

28,780
28, 870
28, 950
29, 010
29,070

29,120

23,150
23, 630
24,130
24,620

25,080
25,490
25, 890
26, 290
26, 690

27,100
27,530
27, 970
28,410
28,830

28, 930
29, 020
29, 100
29, 170
29, 230

29, 270

23, 390
23, 870
24,370
24,880

25,330
25, 760
26,160
26, 560
26, 960

27,380
27,820
28,260
28,700
29, 130

29,230
29, 320
29,400
29,470
29,530

29,580

23, 510
23, 990
24, 500
25, 000

25,460
25,890
26,290
26, 690
27,100

27, 520
27, 960
28,410
28,850
29,280

29,380
29,470
29, 550
29,620
29,680

29,730

23,620
24,110
24,620
25,130

25,590
26, 020
26, 420
26, 830
27, 240

27,660
28,100
28,550
29,000
29,430

29,530
29,620
29,700
29, 770
29, 830

29,880

23,740
24,230
24,740
25,250

25,720
26,150
26,560
26,960
27,370

27,800
28, 240
28,690
29,140
29,570

29,680
29,770
29,850
29,920
29,980

30,030

23,860
24,350
24, 860
25, 380

25,840
26,270
26,690
27,090
27, 510

27,940
28,380
28,830
29, 280
29, 720

29,820
29,920
30,000
30,070
30,130

30,180

23,970
24,470
24,980
25,500

25, 970
26, 400
26, 820
27, 230
27, 640

28,070
28,520
28,980
29,430
29,870

29, 970
30, 060
30, 150
30,220
30,280

30,330

24, 090
24, 590
25,100
25,620

26,090
26,530
26, 950
27, 360
27,780

28,210
28, 660
29,120
29,570
30,010

30,120
30, 210
30, 290
30, 370
30,430

30,480

24,200
24, 700
25, 220
25, 740

26,220
26,660
27, 070
27,490
27, 910

28,350
28, 800
29, 260
29, 710
30,160

30,260
30, 360
30,440
30, 510
30,570

30,620

24,320
24,820
25,340
25,870

26,340
26, 780
27, 200
27,620
28, 040

28,480
28,930
29,400
29,850
30,300

30,410
30,500
30, 580
30,660
30, 720

30, 770

24, 430
24, 940
25,460
25,990

26,470
26,910
27,330
27,750
28,170

28,610
29,070
29,530
30,000
30,440

30,550
30, 640
30, 730
30,800
30,870

30,920

24,540
25, 050
25, 580
26,110

26, 590
27,030
27,460
27, 880
28, 300

28,750
29, 210
29, 670
30,140
30,590

30,690
30,790
30,870
30,950
31,010

31,060

24,660
25,170
25, 700
26, 230

26,710
27,160
27, 580
28, 010
28, 440

28,880
29, 340
29, 810
30,280
30,730

30,830
30,930
31, 020
31, 090
31,150

31,200

24,770
25,280
25, 810
26, 350

26, 830
27, 280
27, 710
28,130
28,570

29,010
29,470
29,950
30,410
30,870

30,980
31,070
31,160
31, 230
31,300

31,350

24,880
25,400
25, 930
26,470

26,950
27,400
27, 830
28,260
28,700

29,140
29,610
30,080
30,550
31,010

31,120
31,210
31, 300
31, 380
31,440

31,490

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0*

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For
openings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open.

HEADWATER 960 to 980



58 NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS
IN CUBIC FEET PER SECOND

980 9 9HEADWATER ELEVATION 9
__ 9 981 982 983 1 984 1 985 986 987 988 989 990 991 992 993 994 995 996 997 998 999 1000 -=

WARNING -- To avoid cavitotion Oamagci to the sluice gqate seals do not oben th. sluices le.s thai 1 foot.v

2, 840
3,100
3, 360
3, 620
3, 870

4, 120
4, 360
4,610
4, 850
5,100

5, 340
5, 580
5, 820
6, 060
6, 300

6, 540
6, 780
7, 020
7, 270
7, 510

7, 760
8, 000
8, 250
8,510
8, 760

9, 020
9, 280
9, 540
9, 800

10, 070

10, 340
10, 620
10, 890
11, 170
11, 460

11,740
12, 030
12, 330
12, 620
12, 920

13, 230
13, 530
13, 840
14, 150
14, 470

14, 790
15,110
15, 440
15, 770
16,100

2,860
3,120
3,380
3, 630
3, 880

4,130
4,380
4, 630
4, 870
5,120

5, 360
5, 600
5, 840
6, 080
6, 320

6, 570
6, 810
7, 050
7, 300
7, 540

7, 790
8, 040
8, 290
8, 540
8,800

9,060
9,320
9, 580
9, 850

10,120

10, 390
10, 660
10, 940
11, 220
11,510

11,800
12, 090
12,380
12,680
12, 980

13,280
13, 590
13, 900
14, 220
14, 530

14, 850
15,180
15,510
15,840
16,170

2, 870
3,130
3,390
3, 650
3,900

4,150
4,400
4, 650
4, 890
5,140

5,380
5,620
5,870
6,110
6,350

6,590
6,840
7, 080
7, 330
7, 570

7,820
8, 070
8, 320
8,580
8,840

9,100
9,360
9,620
9,890

10,160

10,430
10, 710
10,990
11,270
11,560

11,850
12,140
12, 430
12, 730
13,030

13,340
13, 650
13,960
14,280
14,600

14,920
15,240
15,570
15, 910
16,240

2,880
3,140
3,400
3,660
3,920

4,170
4,420
4, 670
4,910
5,160

5,400
5,650
5,890
6,130
6,380

6,620
6,870
7,110
7, 360
7,610

7,850
8,110
8, 360
8,620
8, 870

9,130
9, 400
9, 660
9,930

10,200

10,480
10, 750
11, 030
11,320
11,610

11,900
12,190
12,490
12, 790
13,090

13,400
13, 710
14,020
14,340
14,660

14,980
15, 310
15,640
15, 970
16,310

2,890
3,160
3,420
3,680
3,930

4,190
4,440
4,690
4,930
5,180

5,430
5, 670
5,920
6,160
6,400

6,650
6, 890
7,140
7, 390
7,640

7, 890
8,140
8,390
8,650
8,910

9,170
9,440
9,700
9, 970

10, 240

10,520
10, 800
11, 080
11,370
11,650

11,950
12,240
12,540
12, 840
13,150

13,450
13,770
14,080
14,400
14,720

15,050
15, 370
15, 710
16,040
16,380

2,900
3,170
3,430
3,690
3,950

4,200
4,460
4,710
4, 950
5,200

5, 450
5, 690
5, 940
6 ,180
6, 430

6,680
6,920
7,170
7,420
7,670

7, 920
8,170
8,430
8,690
8,950

9,210
9,470
9,740

10,010
10,290

10, 560
10, 840
11, 130
11,410
11,700

12,000
12,290
12,590
12, 890
13, 200

13,510
13,820
14,140
14,460
14,780

15, 110
15,440
15, 770
16,110
16,450

2,910
3, 180
3,450
3, 710
3,960

4,220
4, 470
4, 720
4, 970
5,220

5,470
5, 720
5, 960
6,210
6,460

6,700
6,950
7,200
7,450
7,700

7,950
8,210
8,460
8,720
8,980

9,250
9,510
9,780

10,050
10,330

10,610
10,890
11,170
11, 460
11, 750

12,050
12,340
12,640
12, 950
13, 260

13,570
13, 880
14,200
14, 520
14,840

15,170
15, 500
15,840
16,180
16, 520

2,930
3,190
3, 460
3, 720
3, 980

4,240
4, 490
4, 740
4,990
5,240

5,490
5, 740
5,990
6,230
6,480

6, 730
6, 980
7, 230
7, 480
7, 730

7,980
8,240
8, 500
8, 760
9,020

9,290
9,550
9,820

10,100
10, 370

10,650
10,930
11,220
11,510
11,800

12,090
12,390
12,700
13,000
13, 310

13,620
13, 940
14, 260
14, 580
14, 910

15,230
15,570
15, 900
16,240
16, 590

2,940
3,210
3,470
3,740
4,000

4,250
4,510
4,760
5,010
5,260

5,510
5,760
6,010
6,260
6,510

6, 760
7,010
7,260
7,510
7,760

8,020
8,270
8,530
8,790
9,060

9,320
9,590
9, 860

10,140
10,410

10, 690
10,980
11,260
11,550
11,850

12,140
12,440
12,750
13,050
13,360

13, 680
13,990
14, 320
14, 640
14, 970

15,300
15,630
15,970
16,310
16,660

2,950
3,220
3,490
3,750
4,010

4,270
4,530
4,780
5,030
5,290

5,540
5,790
6,040
6, 280
6, 530

6,780
7,030
7,290
7,540
7,790

8,050
8,310
8, 570
8,830
9,090

9,360
9,630
9,900

10,180
10, 460

10, 740
11, 020
11,310
11, 600
11, 900

12,190
12,490
12, 800
13,110
13,420

13,730
14,050
14,370
14,700
15,030

15,360
15, 700
16, 030
16, 380
16, 720

v

2,960
3,230
3,500
3,770
4,030

4,290
4,540
4,800
5,050
5,310

5,560
5,810
6,060
6,310
6,560

6,810
7,060
7,310
7,570
7,820

8,080
8, 340
8,600
8,860
9,130

9,400
9,670
9,940

10,220
10,500

10, 780
11, 070
11, 360
11,650
11,940

12,240
12,540
12,850
13,160
13,470

13,790
14,110
14,430
14,760
15,090

15,420
15,760
16,100
16,440
16,790

2,970
3,240
3,510
3,780
4,040

4,300
4,560
4, 820
5,070
5,330

5, 580
5,830
6,080
6,330
6,590

6, 840
7,090
7,340
7,600
7,850

8,110
8, 370
8,630
8, 900
9,170

9,430
9,710
9,980

10,260
10,540

10,820
11,110
11,400
11,690
11,990

12,290
12,590
12,900
13,210
13,530

13,840
14,160
14,490
14,820
15,150

15,480
15,820
16,160
16, 510
16,860

2,980
3,260
3,530
3,790
4,060

4,320
4,580
4,840
5, 090
5,350

5,600
5,850
6,110
6,360
6,610

6,860
7,120
7,370
7, 630
7, 890

8,140
8,410
8, 670
8, 930
9, 200

9,470
9,1740

10, 020
10, 300
10,580

10,870
11,150
11,440
11,740
12,040

12,340
12,640
12, 950
13, 260
13,580

13,900
14,220
14,550
14,880
15,210

15,550
15,880
16,230
16,580
16,930

2,990
3,270
3,540
3,810
4,070

4,340
4,600
4,860
5,110
5, 370

5,620
5, 880
6,130
6,380
6,640

6,890
7,150
7,400
7, 660
7, 920

8,180
8,440
8,700
8, 970
9, 240

9,510
9, 780

10, 060
10,340
10,620

10,910
11,200
11,490
11,790
12,080

12,390
12,690
13, 000
13, 320
13,630

13,950
14,280
14,600
14, 930
15, 270

15,610
15,950
16,290
16,640
16,990

3,010
3,280
3,550
3,820
4,090

4,350
4, 620
4,870
5,130
5, 390

5,640
5, 900
6,150
6,410
6,660

6,920
7,170
7,430
7,690
7,950

8,210
8,470
8,740
9,000
9,270

9,540
9,820

10,100
10,380
10,660

10,950
11,240
11,530
11,830
12,130

12,440
12, 740
13, 050
13,370
13,690

14, 010
14, 330
14,660
14,990
15,330

15,670
16, 010
16,360
16,710
17,060

3,020
3,290
3,570
3,840
4,110

4,370
4,630
4,890
5,150
5,410

5,670
5, 920
6,180
6,430
6,690

6,940
7,200
7,460
7,720
7,980

8,240
8,500
8,770
9,040
9,310

9, 580
9,860

10,140
10, 420
10,700

10,990
11, 280
11, 580
11,880
12,180

12,480
12, 790
13,100
13,420
13,740

14, 060
14, 390
14,720
15,050
15,390

15,730
16,070
16,420
16,770
17,130

3, 030
3,310
3,580
3 850
4,120

4,390
4,650
4,910
5,170
5,430

5,690
5, 940
6,200
6,460
6,710

6,970
7,230
7,490
7, 750
8,010

8,270
8,530
8,800
9, 070
9, 340
9,620
9,890

10,170
10,460
10,740

11,030
11,330
11,620
11, 920
12,230

12,530
12,840
13,150
13,470
13,790

14,120
14,440
14,770
15,110
15,450

15,790
16,130
16,480
16, 840
17,190

3,040
3, 320
3, 590
3, 870
4,140

4,400
4,670
4,930
5,190
5,450

5,710
5,970
6,220
6,480
6, 740

7,000
7, 250
7,510
7, 770
8, 040

8,300
8, 570
8, 830
9,110
9,380

9, 650
9,930

10, 210
10,500
10,780

11,080
11,370
11,670
11, 970
12, 270

12,580
12,890
13,200
13, 520
13,840

14,170
14,500
14,830
15,170
15,510

15,850
16,200
16,550
16,900
17,260

3, 050
3, 330
3,610
3,880
4,150

4,420
4,680
4,950
5,210
5,470

5,730
5,990
6, 250
6, 500
6, 760

7, 020
7, 280
7, 540
7, 800
8,070

8,330
8,600
8,870
9,140
9,410

9,690
9, 970

10, 250
10, 540
10, 830

11,120
11,410
11,710
12,010
12,320

12,630
12,940
13,250
13, 570
13, 900

14,220
14, 550
14,890
15, 220
15,560

15,910
16,260
16, 610
16,970
17,330

3, 060
3, 340
3,620
3,890
4,170

4, 440
4, 700
4,970
5, 230
5, 490

5,750
6,010
6, 270
6,530
6,790

7,050
7,310
7,570
7, 830
8,100

8,360
8, 630
8, 900
9,170
9, 450

9,730
10,010
10,290
10,580
10,870

11,160
11, 450
11,750
12,060
12,360

12,670
12,990
13,300
13, 620
13, 950

14,280
14,610
14,940
15, 280
15, 620

15,970
16,320
16, 670
17, 030
17,390

3,070
3, 360
3, 630
3,910
4,180

4,450
4,720
4,980
5,250
5,510

5,770
6,030
6,290
6, 550
6,810

7,070
7, 330
7, 600
7,860
8,130

8, 390
8, 660
8,930
9,210
9,480

9,760
10,040
10, 330
10, 620
10,910

11,200
11,500
11,800
12,100
12,410

12,720
13,040
13, 350
13, 680
14,000

14,330
14,660
15,000
15,340
15,680

16,030
16,380
16, 730
17, 090
17,460

1.0
1.1
1.2
1.3
1.4

1.5
1.6
1.7
1.8
1.9

2.0
2.1
2.2
2.3
2.4

2.5
2.6
2.7
2.8
2.9

3.0
3.1
3.2
3.3
3.4

3.5
3.6
3.7
3.8
3.9

4.0
4.1
4.2
4.3
4.4

4.5
4.6
4.7
4.8
4.9

5.0
5.1
5.2
5.3
5.4

5.5
5.6
5.7
5.8
5.9

HEADWATER 980 to 1000 MAY 2000



NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*
IN CUBIC FEET PER SECOND

59

1_z• _ _ _HEADWATER ELEVATION _

' - 9801 981 1982 1 9831 984 1985 1 986 1 9871 988] 989 1990 991 992 993 994 995 996 997 998 1 999C10 00j -o

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

16,440
16, 780
17,120
17,470
17,830

18,180
18, 550
18,910
19,290
19,670

20,050
20,440
20, 840
21, 250
21,660

22, 090
22, 520
22,970
23, 430
23, 900

24,380

16,510
16, 850
17, 200
17,550
17,900

18, 260
18, 630
19,000
19,370
19,750

20,140
20,530
20,930
21,340
21,760

22,190
22,620
23,070
23, 530
24, 000

24,490

16,580
16,930
17,270
17,630
17,980

18,340
18, 710
19,080
19,460
19,840

20,230
20,620
21,030
21,440
21,860

22,280
22,720
23,170
23,630
24,110

24,600

16,650
17,000
17, 350
17, 700
18, 060

18,420
18,790
19,160
19,540
19,920

20,320
20,710
21,120
21,530
21,950

22, 380
22, 820
23,270
23,740
24,210

24,700

16,720
17, 070
17,420
17, 780
18,140

18,500
18,870
19,240
19,620
20,010

20,400
20, 800
21, 210
21,620
22,040

22,480
22, 920
23, 370
23,840
24,320

24,810

16,800
17,140
17,500
17,850
18,210

18,580
18, 950
19, 330
19, 710
20,100

20,490
20,890
21,300
21,710
22,140

22,570
23,020
23,470
23,940
24,420

24,920

16, 870
17, 220
17, 570
17, 930
18,290

18, 660
19, 030
19, 410
19, 790
20,180

20,580
20, 980
21, 390
21,810
22,230

22,670
23, 120
23,570
24, 040
24,530

25, 020

16, 940
17, 290
17, 640
18, 000
18, 370

18, 740
19, 110
19, 490
19, 870
20, 270

20, 660
21, 070
21,480
21,900
22, 330

22, 760
23, 210
23, 670
24, 150
24,630

25, 130

17,010
17,360
17,720
18,080
18,440

18,810
19,190
19,570
19,960
20,350

20,750
21,150
21,570
21,990
22,420

22,860
23,310
23,770
24,250
24,730

25,240

17,080
17,430
17,790
18, 150
18,520

18,890
19,270
19,650
20,040
20,430

20,830
21, 240
21, 660
22, 080
22, 510

22,950
23,410
23, 870
24, 350
24,840

25,340

17,140
17,500
17,860
18,230
18,590

18,970
19,350
19,730
20,120
20,520

20,920
21,330
21,750
22,170
22,610

23, 050
23, 500
23,970
24,450
24,940

25,450

17,210
17,570
17,930
18, 300
18,670

19, 040
19,430
19,810
20,200
20,600

21,000
21,420
21,830
22,260
22,700

23,140
23,600
24,070
24,550
25,040

25,550

17,280
17, 640
18, 000
18, 370
18, 740

19,120
19,500
19,890
20, 280
20, 680

21,090
21, 500
21, 920
22,350
22,790

23,240
23,690
24,160
24, 650
25,140

25,650

17,350
17,710
18,080
18,440
18,820

19,200
19,580
19,970
20, 360
20, 770

21,170
21, 590
22, 010
22,440
22,880

23,330
23, 790
24, 260
24,750
25,240

25,760

mings

26, 280
26, 830
27,400
27, 970

28,480
28, 960
29,420
29,870
30,330

30,800
31, 300
31, 800
32, 300
32, 780

32,900
33,000
33,090
33,170
33, 240

33,290

17,420
17,780
18,150
18,520
18,890

19,270
19, 660
20, 050
20,440
20, 850

21,260
21,670
22,100
22,530
22,970

23,420
23,880
24, 360
24,840
25,340

25,860

17,490
17, 850
18, 220
18, 590
18, 970

19,350
19,730
20,130
20, 520
20, 930

21,340
21,760
22,180
22,620
23,060

23, 510
23,980
24,450
24, 940
25,440

25,960

17, 550
17, 920
18, 290
18, 660
19, 040

19, 420
19,810
20, 210
20, 600
21,010

21,420
21, 840
22, 270
22, 710
23,150

23, 610
24, 070
24, 550
25, 040
25, 540

26, 060

8 fe

26, 600
27, 150
27, 720
28, 300

28, 820
29, 310
29, 770
30, 230
30,690

31,170
31,670
32,180
32,690
33, 180

33, 290
33, 400
33, 490
33, 570
33, 640

33, 700

17,620
17,990
18,360
18,730
19,110

19,500
19, 890
20, 280
20,680
21,090

21,510
21,930
22, 360
22, 790
23,240

23,700
24,170
24,650
25,140
25, 640

26,160

17,690
18,060
18,430
18, 810
19,190

19,570
19, 960
20, 360
20,760
21,170

21,590
22,010
22,440
22,880
23,330

23,790
24,260
24,740
25,230
25,740

26,270

17,760
18,130
18,500
18, 880
19, 260

19,650
20,040
20,440
20,840
21,250

21,670
22,100
22,530
22,970
23,420

23, 880
24, 350
24,840
25,330
25,840

26,370

17,820
18,190
18, 570
18,950
19,330

19,720
20,120
20,520
20,920
21,330

21,750
22, 180
22,610
23,060
23,510

23, 970
24,440
24,930
25,430
25,940

26,470

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

rVARNING -- To ajoid czvitatiojn danjage to the Oluice Iconduits do not tqse op, great.r thao excopt inI emeroencie.,

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0"

24,880
25,400
25,930
26,470

26,950
27,400
27,830
28, 260
28, 700

29,140
29, 610
30, 080
30, 550
31,010

31, 120
31,210
31, 300
31, 380
31,440

31,490

24,990
25, 510
26,040
26, 580

27,070
27,530
27, 960
28, 390
28,820

29,280
29, 740
30, 220
30, 690
31, 150

31,260
31,360
31,440
31, 520
31,580

31,630

25, 100
25, 620
26, 160
26,700

27,190
27,650
28,080
28, 510
28,950

29,410
29,870
30,350
30, 830
31,290

31,400
31,500
31,580
31,660
31,720

31,780

25,210
25,730
26,280
26,820

27,310
27,770
28,210
28,640
29,080

29,540
30,010
30,490
30, 960
31,430

31,540
31,640
31,720
31,800
31,860

31,920

25,320
25,850
26,390
26,940

27,430
27,890
28,330
28,760
29,210

29,660
30,140
30,620
31,100
31,570

31,680
31,770
31,860
31, 940
32, 000

32,060

25,430
25,960
26, 500
27, 050

27,550
28,010
28,450
28, 890
29, 330

29, 790
30, 270
30,750
31,240
31,700

31,810
31,910
32,000
32,080
32,140

32,200

25,540
26,070
26,620
27, 170

27,670
28,130
28, 580
29, 010
29, 460

29, 920
30, 400
30, 890
31,370
31,840

31,950
32,050
32,140
32,220
32,280

32,340

25, 650
26,180
26,730
27,280

27,790
28, 250
28, 700
29,140
29,590

30,050
30,530
31,020
31,500
31,980

32,090
32, 190
32,280
32, 350
32,420

32,470

25, 750
26, 290
26, 840
27,400

27,900
28,370
28, 820
29, 260
29,710

30,180
30,660
31,150
31,640
32,110

32,220
32,320
32,410
32,490
32,560

32,610

25, 860
26, 400
26,950
27,510

28,020
28,490
28,940
29, 380
29, 830

30,300
30, 790
31, 280
31,770
32,250

32,360
32,460
32,550
32,630
32, 700

32,750

25,970
26,510
27,060
27,630

28,140
28,610
29,060
29,500
29,960

30,430
30,910
31,410
31,900
32,380

32,490
32, 600
32, 690
32,770
32,830

32,890

26,070
26,620
27,180
27,,740

28,250
28,730
29,2180
29,630
30,3080

30,550
31,3040
31,3540
32, 030
32,3510

32,630
32, 730
32, 820
32,3900
32,3970

33,3020

26,180
26, 720
27, 290
27, 850

28, 370
28, 840
29, 300
29, 750
30, 200

30, 680
31,170
31,: 670
32, 170
32, 650

32, 760
32, 870
32, 960
33, 040
33, 100

33, 160

26,390
26,940
27,510
28,080

28,600
29,080
29, 530
29, 990
30, 450

30, 930
31,420
31,930
32, 430
32, 910

33,030
33,130
33,220
33,300
33,370

33,430

26,490
27,050
27,620
28,190

28,710
29,190
29,650
30,110
30,570

31,050
31,550
32, 050
32,560
33,050

33,160
33,270
33,360
33,440
33,510

33,560

26,700
27,260
27,830
28,410

28, 940
29, 420
29, 890
30, 340
30, 810

31, 300
31, 800
32,310
32, 820
33, 310

33,420
33,530
33,620
33,700
33,770

33,830

26,810
27,360
27,940
28,520

29,050
29,540
30,000
30,460
30,930

31,420
31, 920
32,430
32, 940
33,440

33,560
33,660
33, 750
33, 840
33,910

33,960

26,910
27,470
28, 050
28,630

29,160
29,650
30,120
30,580
31,050

31,540
32,040
32,560
33,070
33,570

33,690
33,790
33,880
33,970
34, 040

34,090

27,010
27,570
28,150
28,740

29,270
29,760
30, 230
30, 700
31, 170

31,660
32, 170
32,680
33,200
33,700

33,820
33,920
34, 020
34,100
34, 170

34, 230

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0"

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For
openings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open.

HEADWATER 980 to 1000



60 NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS
IN CUBIC FEET PER SECOND

?_ HEADWATER ELEVATION _ _

ro,-Z 1000 1001 1002 1 1003 1 1004 1005 1 1006 L 1007 1008 1009 1 1010 1 1011 [ 1012 1013 1014 1 1015 [ 1016 1017 1 1018 1019 1020 "-

WARNINC -- Tc avoic cavit tion Jamage to tie slu ce gate seals do not o en th sluices less that 1 fo t.

1.0 3,070 3,080 3,100 3, 110 3, 120 3, 130 3, 140 3, 150 3,160 3, 170 3, 180 3, 190 3,200 3,210 3,220 3,230 3,250 3,260 3, 270 3,280 3, 290 1.0
1.1 3, 360 3, 370 3,380 3,390 3,400 3,420 3, 430 3, 440 3, 450 3, 460 3,470 3,490 3, 500 3 510 3,520 3,530 3,540 3,550 3,570 3, 580 3, 590 1.1
1.2 3, 630 3,650 3,660 3,670 3,690 3, 700 3,710 3, 720 3, 740 3,750 3, 760 3,780 3,790 3, 800 3,810 3,830 3, 840 3,850 3,860 3, 870 3,890 1.2
1.3 3, 910 3,920 3,940 3,950 3,970 3,980 3,990 4,010 4,020 4,030 4,050 4, 060 4,070 4,090 4, 100 4,120 4,130 4, 140 4,160 4, 170 4, 180 1.3
1.4 4,180 4,200 4,210 4,230 4,240 4, 260 4, 270 4,290 4,300 4,320 4,330 4, 340 4, 360 4,370 4, 390 4,400 4,420 4, 430 4,440 4,460 4, 470 1.4

1.5 4,450 4,470 4,480 4, 500 4,510 4, 530 4,550 4,560 4,580 4,590 4,610 4,620 4,640 4,660 4,670 4,690 4,700 4,720 4,730 4, 750 4, 760 1.5
1.6 4, 720 4,740 4,750 4, 770 4,790 4, 800 4,820 4,840 4,850 4,870 4,890 4,900 4, 920 4, 940 4,950 4,970 4,980 5,000 5,020 5, 030 5,050 1.6
1.7 4, 980 5, 000 5, 020 5, 040 5,060 5,070 5,090 5, 110 5,130 5, 140 5, 160 5,180 5, 200 5, 210 5,230 5,250 5, 260 5, 280 5,300 5, 320 5, 330 1.7
1.8 5, 250 5, 270 5, 290 5, 300 5, 320 5, 340 5,360 5, 380 5,400 5,420 5,430 5, 450 5, 470 5, 490 5, 510 5,520 5, 540 5, 560 5,580 5,600 5, 610 1.8
1.9 5, 510 5, 530 5, 550 5, 570 5, 590 5, 610 5, 630 5, 650 5,670 5, 690 5, 710 5, 730 5, 740 5, 760 5, 780 5, 800 5, 820 5, 840 5,860 5, 880 5, 900 1.9

2.0 5,770 5, 790 5, 810 5,830 5,850 5,870 5,900 5,920 5,940 5,960 5,980 6,000 6,020 6,040 6,060 6,080 6, 100 6, 120 6,140 6,160 6, 180 2.0
2.1 6, 030 6, 050 6, 080 6, 100 6,120 6, 140 6, 160 6,180 6,200 6,230 6,250 6,270 6,290 6, 310 6, 330 6,350 6,370 6, 390 6,410 6,430 6, 450 2.1
2.2 6, 290 6, 310 6, 340 6, 360 6, 380 6, 400 6,430 6,450 6,470 6, 490 6, 520 6, 540 6, 560 6, 580 6, 600 6,630 6, 650 6, 670 6,690 6, 710 6, 730 2.2
2.3 6 550 6 580 6 600 6,620 6, 650 6 670 6,690 6,720 6,740 6,760 6 790 6, 810 6,830 6, 850 6, 880 6, 900 6, 920 6, 940 6, 970 6,990 7 010 2.3
2.4 6, 810 6, 840 6,860 6,890 6,910 6, 930 6,960 6,980 7,010 7,030 7, 060 7,080 7, 100 7, 130 7, 150 7,170 7, 200 7, 220 7,240 7,270 7, 290 2.4

2.5 7,070 7,100 7,120 7, 150 7, 170 7, 200 7,.230 7,250 7,280 7,300 7,330 7,350 7, 370 7,400 7,420 7,450 7,470 7, 500 7,520 7, 550 7,570 2.5
2.6 7, 330 7,360 7,390 7,410 7,440 7 470 7,490 7,520 7,540 7, 570 7 600 7,620 7,650 7, 670 7, 700 7,720 7,750 7, 770 7, 800 7,820 7,850 2.6
2.7 7, 600 7, 620 7,650 7,680 7,710 7,730 7, 760 7,790 7,810 7, 840 7,870 7, 900 7,920 7, 950 7, 970 8,000 8,030 8, 050 8, 080 8,110 8, 130 2.7
2.8 7, 860 7, 890 7, 920 7,950 7,970 8,000 8,030 8,060 8,090 8,110 8,140 8,170 8, 200 8, 220 8, 250 8, 280 8, 310 8, 330 8, 360 8,390 8, 410 2.8
2.9 8,130 8,160 8,180 8,210 8,240 8,270 8,300 8,330 8,360 8,390 8,420 8,450 8,470 8, 500 8, 530 8,560 8,590 8,610 8,640 8,670 8,700 2.9

3.0 8,390 8,420 8,450 8,480 8, 510 8,540 8,570 8,600 8,630 8,660 8,690 8,720 8,750 8,780 8,810 8,840 8,870 8, 900 8,930 8,960 8,980 3.0
3.1 8,660 8, 690 8,730 8,760 8, 790 8,820 8,850 8, 880 8,910 8, 940 8,970 9, 000 9, 030 9, 060 9, 090 9, 120 9,150 9, 180 9,210 9,240 9,270 3.1
3.2 8,930 8,970 9,000 9, 030 9, 060 9, 090 9, 130 9, 160 9,190 9, 220 9 , 250 9, 290 9, 320 9, 350 9, 380 9,410 9,440 9,470 9, 500 9, 530 9, 560 3.2
3.3 9,210 9,240 9,270 9,310 9,340 9, 370 9,410 9,440 9,470 9,500 9,540 9,570 9,600 9,630 9,670 9,700 9,730 9,760 9,790 9, 830 9,860 3.3
3.4 9,480 9,520 9,550 9, 590 9,620 9,650 9,690 9,720 9,760 9,790 9,820 9,860 9,890 9,920 9, 960 9,990 10, 020 10, 060 10, 090 10,120 10,150 3.4

3.5 9, 760 9,800 9,830 9,870 9,900 9,940 9,970 10,010 10,040 10,080 10,110 10,150 10,180 10, 220 10,250 10,280 10,320 10,350 10,390 10,420 10,450 3.5
3.6 10, 040 10,080 10,120 10, 150 10,190 10,230 10, 260 10,300 10,330 10,370 10,400 10,440 10, 480 10, 510 10,550 10,580 10,620 10,650 10,690 10, 720 10,750 3.6
3.7 10,330 10,370 10,400 10,440 10,480 10,520 10,550 10,590 10,630 10,660 10,700 10,740 10,770 10,810 10,840 10,880 10,920 10,950 10,990 11,020 11,060 3.7
3.8 10,620 10,650 10, 690 10,730 10,770 10, 810 10, 850 10,880 10,920 10,960 11,000 11,040 11,070 11,110 11,150 11,180 11,220 11,260 11,290 11,330 11,370 3.8
3.9 10,910 10, 950 10, 990 11,030 11,060 11,100 11,140 11,180 11,220 11,260 11,300 11,340 11,380 11,410 11,450 11,490 11,530 11,570 11,600 11,640 11,680 3.9

4.0 11,200 11,240 11,280 11,320 11,360 11,400 11,440 11,480 11,520 11,560 11,600 11,640 11,680 11,720 11,760 11,800 11,840 11,880 11,920 11,960 12,000 4.0
4.1 11,500 11,540 11,580 11,620 11,670 11,710 11,750 11,790 11,830 11,870 11,910 11,950 11,990 12,030 12,070 12,110 12,160 12,190 12,230 12,270 12,310 4.1
4.2 11,800 11,840 11,880 11,930 11,970 12,010 12,060 12,100 12,140 12,180 12,220 12,270 12,310 12,350 12,390 12,430 12,470 12,510 12,560 12,600 12,640 4.2
4.3 12, 100 12, 150 12,190 12,230 12,280 12,320 12,370 12,410 12,450 12,500 12, 540 12, 580 12,630 12,670 12,710 12,750 12, 800 12, 840 12,880 12, 920 12, 960 4.3
4.4 12,410 12, 460 12,500 12,550 12,590 12,640 12,680 12,730 12,770 12,810 12, 860 12,900 12, 950 12,990 13,030 13,080 13, 120 13,160 13,210 3, 250 13, 290 4.4

4.5 12,720 12,770 12,810 12,860 12,910 12,950 13,000 13,040 13,090 13,140 13,180 13,230 13,270 13,320 13,360 13,410 13,450 13,490 13,540 13,580 13,630 4.5
4.6 13, 040 13, 080 13,130 13,180 13, 230 13,270 13, 320 13, 370 13, 410 13, 460 13, 510 13, 550 13, 600 13, 650 13, 690 13, 740 13, 780 13, 830 13, 870 13, 920 13, 960 4.6
4.7 13, 350 13, 400 13,450 13, 500 13,550 13,600 13,650 13,690 13,740 13,790 13, 840 13, 890 13, 930 13, 980 14,030 14, 070 14,120 14, 170 14, 210 14, 260 14, 310 4.7
4.8 13, 680 13, 730 13, 780 13, 830 13, 880 13, 930 13,980 14,020 14,070 14,120 14,170 14,220 14, 270 14,320 14,370 14,410 14,460 14,510 14, 560 14,600 14, 650 4.8
4.9 14,000 14, 050 14, 100 14,160 14,210 14,260 14,310 14, 360 14,410 14,460 14,510 14,560 14, 610 14, 660 14,710 14,760 14,810 14,860 14, 900 14, 950 15,000 4.9

5.0 14, 330 14, 380 14,440 14,490 14,540 14, 590 14,640 14, 700 14,750 14,800 14, 850 14, 900 14, 950 15,000 15, 050 15, 100 15,150 15, 210 15, 260 15, 300 15, 350 5.0
5.1 14,660 14,720 14,770 14,820 14,880 14,930 14,980 15,040 15,090 15,140 15,200 15,250 15,300 15,350 15,400 15,460 15,510 15,560 15,610 15,660 15,710 5.1
5.2 15, 000 15,050 15, 110 15,160 15,220 15, 270 15, 330 15,380 15,440 15,490 15,540 15,600 15, 650 15,700 15,760 15, 810 15,860 15,920 15, 970 16, 020 16, 070 5.2
5.3 15, 340 15,400 15,450 15,510 15,560 15, 620 15,680 15,730 15,790 15,840 15,900 15,950 16, 010 16, 060 16,120 16,170 16,220 16,280 16,330 16,380 16,440 5.3
5.4 15,680 15,740 15,800 15,860 15,910 15,970 16,030 16,080 16,140 16,200 16,250 16,310 16,370 16,420 16,480 16,530 16,590 16,640 16,700 16,750 16,810 5.4

5.5 16,030 16,090 16, 150 16,210 16,270 16,320 16,380 16,440 16,500 16,560 16,610 16,670 16,730 16,790 16,840 16, 900 16,960 17, 010 17,070 17,120 17,180 5.5
5.6 16, 380 16, 440 16, 500 16, 560 16, 620 16, 680 16, 740 16, 800 16,860 16,920 16, 980 17, 040 17,100 17,150 17, 210 17, 270 17, 330 17, 390 17, 440 17, 500 17, 560 5.6
5.7 16, 730 16, 800 16, 860 16, 920 16, 980 17, 040 17,100 17, 170 17, 230 17, 290 17, 350 17, 410 17, 470 17, 530 17, 590 17,640 17, 700 17, 760 17, 820 17, 880 17, 940 5.7
5.8 17, 090 17, 160 17, 220 17, 280 17, 350 17, 410 17, 470 17, 530 17, 600 17, 660 17, 720 17, 780 17, 840 17, 900 17, 960 18, 020 18, 080 18, 140 18, 200 18, 260 18, 320 5.8
5.9 17,460 17, 520 17,590 17,650 17, 710 17, 780 17,840 17,910 17,970 18, 030 18,090 18,160 18,220 18,280 18,340 18, 410 18,470 18,530 18,590 18,650 18,710 5.9

HEADWATER 1000 to 1020 MAY 2000



NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*
IN CUBIC FEET PER SECOND

61

1 110 1 101 1 1 HEADWATER ELEVATION _°1

0- 1000 1001 1002 1003 1004 1005 1006 1007 1008 1 1009 1010 [ 1011 1012 1013 1014 1 1015 1016 1 1017 1018 [ 1019 1 _1020 -

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

17,820
18,190
18,570
18, 950
19, 330

19,720
20,120
20, 520
20, 920
21, 330

21,750
22,180
22, 610
23, 060
23,510

23, 970
24,440
24, 930
25,430
25,940

26,470

17, 890
18, 260
18,640
19,020
19,400

19,790
20,190
20,590
21, 000
21,410

21,830
22,260
22,700
23,140
23,600

24, 060
24,540
25,020
25,520
26,040

26, 570

17,950
18,330
18,710
19,090
19,480

19,870
20,270
20,670
21,080
21,490

21,920
22,350
22,780
23,230
23,690

24,150
24,630
25,120
25,620
26,140

26,670

To av

18,020
18,400
18,780
19,160
19,550

19,940
20, 340
20, 750
21,160
21,570

22,000
22,430
22, 870
23, 320
23,770

24, 240
24, 720
25,210
25, 710
26, 230

26,770

18, 090
18, 460
18,840
19, 230
19,620

20,010
20,410
20, 820
21,230
21,650

22,080
22,510
22, 950
23,400
23,860

24,330
24,810
25,300
25, 810
26, 330

26,870

18,150
18, 530
18, 910
19,300
19,690

20,090
20,490
20, 900
21,310
21,730

22,160
22,590
23, 040
23,490
23,950

24,420
24,900
25,400
25, 900
26, 430

26,960

18,220
18, 600
18,980
19, 370
19,760

20,160
20, 560
20,970
21,390
21,810

22,240
22,670
23,120
23,570
24,030

24, 510
24,990
25,490
26, 000
26, 520

27,060

18,280
18,660
19, 050
19,440
19,830

20,230
20,640
21,050
21,460
21,890

22,320
22, 760
23, 200
23,660
24,120

24,600
25,080
25,580
26,090
26,620

27,160

18,350
18,730
19,120
19,510
19,900

20,300
20,710
21,120
21,540
21,970

22,400
22,840
23,280
23,740
24,210

24,680
25,170
25,670
26,190
26,710

27,260

18,410
18, 790
19,180
19, 570
19,970

20, 370
20, 780
21,200
21,620
22,040

22,480
22,920
23,370
23, 830
24, 290

24, 770
25,260
25,760
26, 280
26, 810

27,350

18,480
18, 860
19,250
19,640
20,040

20,450
20,860
21,270
21,690
22,120

22,560
23, 000
23,450
23, 910
24, 380

24,860
25,350
25,850
26,370
26,900

27,450

18,540
18,930
19, 320
19,710
20,110

20,520
20,930
21,350
21,770
22,200

22,630
23,080
23,530
23,990
24,460

24,950
25,440
25,950
26,460
27,000

27,550

18,600
18, 990
19, 380
19,780
20,180

20, 590
21, 000
21,420
21,840
22,270

22,710
23, 160
23,610
24, 080
24, 550

25, 030
25, 530
26, 040
26,560
27, 090

27,640

18,670
19, 060
19,450
19,850
20,250

20,660
21,070
21,490
21, 920
22, 350

22, 790
23, 240
23, 690
24,160
24,630

25,120
25,620
26,130
26,650
27,190

27,740

18,730
19,120
19, 520
19,910
20, 320

20,730
21,140
21,570
21, 990
22, 430

22,870
23, 320
23, 780
24,240
24,720

25,210
25,700
26,220
26,740
27,280

27,840

18,790
19,190
19,580
19,980
20,390

20,800
21,220
21,640
22,070
22,500

22,950
23,400
23,860
24, 320
24,800

25,290
25, 790
26, 310
26,830
27,370

27,930

18,860
19,250
19,650
20,050
20,460

20,870
21,290
21,710
22,140
22,580

23,020
23,480
23,940
24,410
24,890

25,380
25,880
26,390
26,920
27,470

28,030

18,920
19,310
19,710
20,120
20,520

20,940
21,360
21,780
22, 220
22, 660

23, 100
23,560
24, 020
24, 490
24, 970

25,460
25, 970
26, 480
27, 010
27, 560

28, 120

18,980
19,380
19,780
20,180
20,590

21,010
21,430
21,860
22,290
22,730

23,180
23,630
24,100
24,570
25,050

25, 550
26, 050
26,570
27,100
27,650

28,210

19,040
19,440
19, 840
20, 250
20, 660

21,080
21, 500
21, 930
22,360
22,810

23,250
23,710
24,180
24,650
25,140

25, 630
26,140
26,660
27,190
27,740

28,310

19,110
19,500
19,910
20,320
20,730

21, 150
21, 570
22, 000
22, 440
22, 880

23,330
23,790
24,260
24, 730
25,220

25,720
26,230
26,750
27,280
27,830

28,400

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

/ARNING --I Did covitatioln danjage to the ;luice Icondoi

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.60
9.7
9.8:
9.9k

10.0*

27, 010
27, 570
28,150
28, 740

29,270
29,760
30,230
30,700
31,170

31,660
32,170
32, 680
33, 200
33, 700

33,820
33,920
34,020
34,100
34,170

34,230

27,110
27, 680
28,260
28,850

29,380
29, 880
30, 350
30, 810
31, 290

31,780
32,290
32, 810
33,330
33,830

33,940
34,050
34,150
34,230
34,300

34,360

27,220
27,780
28,370
28,960

29,490
29, 990
30,460
30, 930
31,410

31,900
32,410
32,930
33,450
33,950

34,070
34,180
34,270
34,360
34,430

34,490

27,320
27, 890
28,470
29,070

29,600
30,100
30,580
31,050
31,530

32,020
32,530
33, 060
33, 580
34, 080

34,200
34,310
34,400
34,490
34,560

34,620

27,420
27, 990
28, 580
29,170

29,710
30,210
30,690
31,160
31,640

32,140
32,660
33,180
33,700
34,210

34,330
34,440
34,530
34,620
34,690

34,750

27,520
28,090
28, 680
29, 280

29,820
30,320
30,800
31, 280
31, 760

32, 260
32, 780
33,300
33,830
34, 340

34,460
34,560
34,660
34,750
34,820

34,880

27,620
28,190
28,790
29,390

29,930
30,440
30,920
31, 390
31, 880

32,380
32,900
33,430
33,950
34,460

34,580
34,690
34,790
34,870
34,950

35,000

27, 720
28,300
28,890
29,490

30,040
30, 550
31, 030
31,510
31,990

32,500
33, 020
33,550
34,080
34, 590

34,710
34,820
34, 920
35, 000
35,070

35,130

27,820
28,400
29,000
29,600

30,150
30,660
31,140
31,620
32,110

32,610
33,140
33,670
34,200
34,710

34,840
34,950
35,040
35,130
35,200

35,260

27,920
28,500
29,100
29,710

30,260
30,770
31,250
31, 730
32, 220

32,730
33,260
33,790
34,320
34,840

34,960
35,070
35,170
35,250
35,330

35, 390

ts do

28,020
28,600
29,200
29,810

30,360
30,870
31,360
31,850
32,340

32, 850
33, 370
33,910
34,440
34,960

35,090
35,200
35,290
35,380
35,460

35,510

not Ose openings great.r thai 8 feet exc.pt in! emer encieo.

28,120
28,700
29, 310
29, 920

30,470
30,980
31,470
31,960
32,450

32, 960
33,490
34,030
34,570
35,090

35,210
35, 320
35,420
35,510
35,580

35,640

28, 210
28, 800
29,410
30,020

30,580
31,090
31,580
32, 070
32, 570

33,080
33, 610
34,150
34, 690
35,210

35,340
35,450
35, 540
35, 630
35, 710

35,770

28, 310
28, 900
29, 510
30,130

30,680
31,200
31,690
32,180
32,680

33,200
33,730
34,270
34,810
35,330

35,460
35,570
35,670
35, 760
35,830

35,890

28, 410
29, 000
29, 610
30, 230

30,790
31,310
31,800
32, 290
32, 790

33, 310
33,840
34,390
34,930
35, 460

35,580
35, 690
35, 790
35,880
35,960

36, 020

28,510
29,100
29,720
30,330

30, 900
31,420
31,910
32,400
32,910

33, 420
33, 960
34,510
35,050
35,580

35,700
35,820
35,920
36,010
36,080

36,140

28,600
29,200
29,820
30,440

31,000
31,520
32,020
32,520
33,020

33, 540
34, 080
34,630
35,170
35,700

35, 830
35,940
36,040
36,130
36,200

36,260

28,700
29,300
29,920
30,540

31,110
31,630
32,130
32, 630
33,130

33,650
34,190
34, 740
35,290
35,820

35,950
36, 060
36, 160
36, 250
36, 330

36,390

28,800
29,400
30,020
30,640

31,210
31,740
32,240
32, 740
33,240

33, 770
34,310
34,860
35,410
35,940

36,070
36,180
36,290
36, 370
36,450

36, 510

28,890
29,490
30,120
30,740

31,310
31,840
32,350
32,840
33,350

33,880
34,420
34,980
35,530
36,060

36, 190
36, 310
36, 410
36, 500
36, 570

36,630

28,990
29,590
30,220
30,850

31,420
31,950
32,450
32, 950
33, 460

33,990
34,540
35, 090
35,650
36, 180

36,310
36,430
36,530
36,620
36,700

36,760

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0"

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For
openings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open.

HEADWATER 1000 to 1020



62 NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS
IN CUBIC FEET PER SECOND

__HEADWATER ELEVATION _ r
_ 1020 1021 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 1040 °8-

W RNINC -- T¢ avoi cavitation Jamagp to tie slu ce gate seals do not o en th sluices less thai 1 fo t.

1.0 3, 290 3, 300 3,310 3,320 3,330 3, 340 3,350 3,360 3, 370 3, 380 3,390 3, 400 3, 410 3,420 3,430 3,440 3,450 3,460 3,470 3, 480 3, 490 1.0
1.1 3, 590 3, 600 3,610 3, 620 3, 630 3,640 3,660 3, 670 3, 680 3, 690 3,700 3, 710 3, 720 3,730 3,740 3,750 3, 760 3, 780 3, 790 3, 800 3, 810 1.1
1.2 3,890 3,900 3,910 3, 920 3, 940 3,950 3,960 3, 970 3, 980 4, 000 4,010 4,020 4,030 4,040 4,050 4,070 4, 080 4, 090 4,100 4,110 4, 120 1.2
1.3 4, 180 4, 190 4, 210 4, 220 4, 230 4, 250 4, 260 4, 270 4,290 4,300 4,310 4,320 4, 340 4,350 4,360 4, 370 4, 390 4, 400 4, 410 4,420 4,440 1.3
1.4 4,470 4, 490 4, 500 4, 520 4, 530 4, 540 4, 560 4,570 4,580 4,600 4,610 4,630 4, 640 4,650 4,670 4,680 4, 690 4, 710 4, 720 4, 730 4,750 1.4

1.5 4,760 4,780 4,790 4, 810 4,820 4,840 4,850 4,870 4,880 4,900 4,910 4,920 4, 940 4,950 4,970 4,980 5,000 5,010 5,020 5,040 5,050 1.5
1.6 5,050 5, 060 5,080 5, 100 5, 110 5, 130 5, 140 5,160 5,170 5, 190 5,200 5,220 5, 240 5,250 5,270 5,280 5,300 5,310 5,330 5,340 5, 360 1.6
1.7 5, 330 5, 350 5,370 5,380 5, 400 5, 420 5, 430 5,450 5,470 5,480 5,500 5, 510 5, 530 5, 550 5,560 5,580 5, 600 5,610 5,630 5, 640 5, 660 1.7
1.8 5, 610 5, 630 5,650 5,670 5, 680 5, 700 5, 720 5, 740 5,750 5,770 5, 790 5, 810 5,820 5,840 5, 860 5,870 5, 890 5,910 5,930 5, 940 5, 960 1.8
1.9 5, 900 5, 910 5,930 5,950 5, 970 5, 990 6, 010 6, 020 6,040 6,060 6,080 6,100 6,110 6, 130 6,150 6,170 6, 190 6,200 6,220 6,240 6, 260 1.9

2.0 6, 180 6, 190 6,210 6,230 6,250 6,270 6,290 6,310 6,330 6,350 6, 370 6,390 6,410 6,420 6,440 6,460 6,480 6,500 6,520 6, 540 6,550 2.0
2.1 6, 450 6, 470 6,490 6,520 6, 540 6, 560 6, 580 6,600 6,620 6,640 6, 660 6,680 6, 690 6, 710 6,730 6, 750 6, 770 6, 790 6, 810 6, 830 6, 850 2.1
2.2 6, 730 6, 750 6,780 6,800 6, 820 6, 840 6,860 6,880 6,900 6,920 6,940 6,960 6, 980 7, 000 7,030 7, 050 7, 070 7, 090 7, 110 7, 130 7, 150 2.2
2.3 7, 010 7, 030 7,060 7, 080 7, 100 7, 120 7, 140 7, 170 7, 190 7, 210 7, 230 7,250 7,270 7, 290 7, 320 7, 340 7,360 7,380 7, 400 7, 420 7,440 2.3
2.4 7, 290 7, 310 7, 340 7, 360 7, 380 7, 410 7, 430 7,450 7, 470 7, 500 7, 520 7, 540 7, 560 7, 590 7, 610 7, 630 7, 650 7, 670 7, 700 7, 720 7, 740 2.4

2.5 7,570 7,590 7,620 7,640 7,670 7,690 --7,710 7,740 7,760 7,780 7,810 7,830 7,850 7,880 7,900 7,920 7,940 7,970 7,990 8,010 8, 040 2.5
2.6 7,850 7,870 7,900 7,920 7,950 7,970 8,000 8,020 8,050 8,070 8,100 8,120 8,140 8,170 8, 190 8,220 8,240 8,260 8,290 8,310 8, 330 2.6
2.7 8,130 8, 160 8, 180 8, 210 8,230 8,260 8,280 8,310 8,340 8,360 8,390 8,410 8,440 8,460 8,490 8,510 8,530 8,560 8,580 8,610 8,630 2.7
2.8 8,410 8,440 8,470 8,490 8,520 8,550 8,570 8,600 8,630 8,650 8,680 8, 700 8,730 8 760 8,780 8,810 8,830 8 860 8,880 8,910 8, 930 2.8
2.9 8,700 8, 730 8, 750 8, 780 8, 810 8,840 8,860 8,890 8,920 8,940 8,970 9, 000 9, 020 9:050 9, 080 9,100 9,130 9,160 9,180 9,210 9,240 2.9

3.0 8,980 9,010 9,040 9,070 9,100 9,130 9,150 9,180 9,210 9,240 9,270 9,290 9,320 9,350 9,380 9,400 9,430 9,460 9,490 9,510 9,540 3.0
3.1 9, 270 9,300 9, 330 9,360 9,390 9, 420 9,450 9,480 9, 510 9,540 9,560 9, 590 9, 620 9,650 9, 680 9, 710 9, 730 9,760 9,790 9, 820 9, 850 3.1
3.2 9,560 9,590 9,620 9,650 9,690 9,720 9,750 9,780 9,800 9, 830 9,860 9,890 9,920 9,950 9,980 10,010 10, 040 10,070 10,100 10,130 10,160 3.2
3.3 9,860 9,890 9, 920 9,950 9,980 10, 010 10, 040 10, 070 10,110 10,140 10,170 10, 200 10, 230 10, 260 10, 290 10, 320 10, 350 10, 380 10, 410 10,440 10, 470 3.3
3.4 10, 150 10,190 10, 220 10,250 10,280 10, 310 10, 350 10, 380 10,410 10,440 10,470 10,500 10,540 10, 570 10, 600 10,630 10,660 10,690 10,720 10,750 10,780 3.4

3.5 10,450 10,490 10,520 10,550 10,580 10,620 10,650 10,680 10,720 10,750 10,780 10,810 10,850 10,880 10,910 10,940 10,970 11,010 11,040 11,070 11,100 3.5
3.6 10, 750 10,790 10,820 10,860 10,890 10, 920 10,960 10,990 11,030 11,060 11,090 11,130 11,160 11,190 11,230 11,260 11,290 11,320 11,360 11,390 11,420 3.6
3.7 11,060 11,090 11,130 11,160 11,200 11,230 11,270 11,300 11,340 11,370 11,410 11,440 11,480 11,510 11,540 11,580 11,610 11,650 11,680 11,710 11,750 3.73.8 11,370 11,400 11,440 11,480 11,510 11,550 11,580 11,620 11,660 11,690 11,730 11,760 11,800 11,830 11,870 11,900 11,940 11,970 12,000 12,040 12,070 3.8
3.9 11,680 11,720 11,750 11,790 11,830 11,870 11,900 11,940 11,980 12, 010 12,050 12, 080 12,120 12, 160 12,190 12,230 12,260 12,300 12,330 12,370 12, 410 3.9

4.0 12,000 12, 030 12,070 12,110 12,150 12, 190 12,220 12,260 12, 300 12,340 12,370 12, 410 12,450 12,480 12,520 12,560 12,600 12, 630 12,670 12,700 12,740 4.0
4.1 12, 310 12, 350 12,390 12, 430 12,470 12,510 12,550 12,590 12, 630 12, 660 12,700 12, 740 12, 780 12,820 12, 860 12,890 12,930 12, 970 13, 010 13,040 13,080 4.1
4.2 12, 640 12,680 12,720 12, 760 12, 800 12, 840 12,880 12,920 12,960 13,000 13,040 13,080 13,110 13, 150 13, 190 13,230 13,270 13,310 13,350 13,390 13,420 4.2
4.3 12,960 13,000 13,050 13,090 13,130 13,170 13,210 13,250 13,290 13,330 13,370 13,410 13,450 13,490 13,530 13,570 13,610 13,650 13,690 13,730 13,770 4.3
4.4 13, 290 13,340 13,380 13,420 13,460 13,510 13,550 13,590 13,630 13, 670 13,710 13,750 13,800 13,840 13, 880 13,920 13,960 14,000 14,040 14, 080 14,120 4.4

4.5 13,630 13,670 13,710 13,760 13,800 13,840 13,890 13,930 13,970 14,020 14,060 14,100 14,140 14,190 14,230 14,270 14,310 14,350 14,390 14,440 14,480 4.5
4.6 13, 960 14, 010 14,050 14,100 14,140 14,190 14,230 14,280 14,320 14, 360 14,410 14,450 14, 490 14, 540 14, 580 14,620 14, 670 14, 710 14, 750 14, 790 14, 840 4.6
4.7 14, 310 14, 350 14,400 14,440 14,490 14,530 14, 580 14,630 14,670 14, 720 14,760 14,800 14, 850 14,890 14,940 14,980 15, 030 15, 070 15,110 15,160 15,200 4.7
4.8 14, 650 14, 700 14, 750 14, 790 14, 840 14,890 14, 930 14, 980 15,020 15, 070 15, 120 15,160 15, 210 15, 250 15, 300 15,340 15, 390 15, 430 15, 480 15, 520 15, 570 4.8
4.9 15,000 15, 050 15,100 15,150 15, 190 15, 240 15, 290 15,340 15, 380 15, 430 15, 480 15, 520 15, 570 15, 620 15, 660 15, 710 15, 760 15, 800 15, 850 15, 890 15, 940 4.9

5.0 15, 350 15, 400 15, 450 15, 500 15, 550 15, 600 15, 650 15, 700 15, 750 15, 790 15,840 15, 890 15, 940 15, 990 16, 030 16,080 16,130 16, 170 16, 220 16, 270 16, 310 5.0
5.1 15,710 15,760 15,810 15,860 15,910 15,960 16,010 16,060 16,110 16,160 16,210 16,260 16,310 16,360 16,410 16,450 16,500 16,550 16,600 16,650 16,700 5.1
5.2 16, 070 16,120 16,180 16,230 16, 280 16, 330 16,380 16,430 16,480 16, 530 16, 580 16, 630 16, 680 16, 730 16, 780 16, 830 16, 880 16, 930 16, 980 17, 030 17, 080 5.2
5.3 16, 440 16,490 16,540 16,600 16,650 16,700 16,750 16,810 16,860 16, 910 16,960 17,010 17,060 17,110 17, 170 17,220 17,270 17,320 17, 370 17,420 17, 470 5.3
5.4 16, 810 16,860 16,910 16, 970 17, 020 17,080 17, 130 17,180 17,240 17, 290 17,340 17,390 17,450 17,500 17,550 17,600 17,650 17,710 17, 760 17,810 17,860 5.4

5.5 17, 180 17, 230 17, 290 17, 350 17,400 17, 460 17, 510 17, 560 17,620 17,670 17, 730 17, 780 17, 830 17, 890 17,940 17, 990 18, 050 18, 100 18, 150 18, 210 18, 260 5.5
5.6 17, 560 17, 610 17, 670 17, 730 17, 780 17,840 17, 890 17, 950 18, 010 18, 060 18,120 18,170 18, 230 18, 280 18, 340 18, 390 18,440 18, 500 18, 550 18, 610 18, 660 5.6
5.7 17, 940 18,000 18, 050 18,:110 18, 170 18, 230 18, 280 18, 340 18, 400 18,450 18, 510 18, 570 18, 620 18, 680 18, 730 18, 790 18,840 18, 900 18, 950 19, 010 19, 060 5.7
5.8 18,320 18,380 18,440 18, 500 18, 560 18, 620 18, 680 18, 730 18, 790 18,850 18, 910 18, 970 19,020 19,080 19, 140 19,190 19,250 19, 310 19, 360 19,420 19,470 5.8
5.9 18,710 18,770 18,830 18, 890 18,:950 19,010 19,070 19,130 19,190 19,250 19, 310 19, 370 19,430 19,490 19, 540 19,600 19,660 19, 720 19, 770 19,830 19,890 5.9

HEADWATER 1020 to 1040 
MAY 2000

HEADWATER 1020 to 1040 MAY 2000



NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*
IN CUBIC FEET PER SECOND

63

d_. I HEADWATER ELEVATION 1-10
ý-• 1020 T 1021 1022 1023 1024 1025 1026 1 027 1028 1 1029 [ 1030 [ 1031 1 1032 1 1033 1034 [ 1035 1036 1 1037 11038 1_1039 11040 _-o

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

19,110
19,500
19, 910
20, 320
20,730

21,150
21, 570
22, 000
22,440
22,880

23,330
23,790
24,260
24,730
25,220

25,720
26,230
26,750
27, 280
27, 830

28,400

19,170
19,570
19, 970
20, 380
20, 800

21,220
21,640
22,070
22, 510
22, 960

23,410
23,870
24,340
24, 810
25,300

25,800
26, 310
26, 840
27, 370
27, 930

28,500

19,230
19,630
20,040
20,450
20, 860

21,280
21,710
22,140
22,580
23,030

23,480
23,940
24,410
24,890
25,380

25,880
26,400
26, 920
27,460
28,020

28,590

19,290
19,690
20,100
20,510
20,930

21, 350
21, 780
22,210
22,660
23,100

23,560
24, 020
24,490
24, 970
25,470

25, 970
26,480
27,010
27,550
28,110

28,680

19,350
19,760
20,160
20,580
21,000

21,420
21, 850
22,290
22, 730
23,180

23,630
24,100
24, 570
25, 050
25, 550

26, 050
26, 570
27,100
27, 640
28, 200

28,770

19,410
19,820
20,230
20, 640
21, 060

21,490
21,920
22,360
22, 800
23, 250

23,710
24,180
24,650
25,130
25,630

26,130
26,650
27,180
27,730
28,290

28,870

19,470
19,880
20, 290
20, 710
21,130

21,560
21,990
22,430
22, 870
23, 320

23,780
24,250
24,730
25, 210
25, 710

26, 220
26, 740
27,270
27,820
28,380

28, 960

19,540
19, 940
20, 360
20,770
21,200

21,620
22, 060
22, 500
22,940
23,400

23, 860
24, 330
24, 810
25, 290
25, 790

26, 300
26, 820
27,360
27, 900
28, 470

29,050

19,600
20, 010
20,420
20,840
21, 260

21,690
22,130
22,570
23,020
23,470

23,930
24,400
24, 880
25,370
25,870

26,380
26, 910
27,440
27,990
28,560

29,140

19,660
20, 070
20,480
20, 900
21, 330

21,760
22,190
22,640
23, 090
23, 540

24,010
24,480
24, 960
25,450
25,950

26,460
26, 990
27,530
28,080
28,650

29,230

19,720
20,130
20,540
20,970
21,390

21,820
22,260
22,710
23,160
23,620

24,080
24,560
25,040
25,530
26,030

26,550
27,070
27,610
28,170
28,730

29,320

19,780
20,190
20,610
21, 030
21,460

21,890
22,330
22,780
23,230
23,690

24,160
24,630
25,110
25,610
26,110

26,630
27,160
27,700
28,250
28,820

29,410

19,840
20,250
20, 670
21,090
21,520

21, 960
22,400
22, 850
23,300
23,760

24,230
24,710
25,190
25,690
26,190

26,710
27,240
27,780
28, 340
28, 910

29,500

19,900
20,310
20,730
21,160
21,590

22,020
22,470
22,910
23, 370
23, 830

24,300
24,780
25,270
25,760
26,270

26,790
27,320
27,870
28,420
29,000

29,590

19,960
20,370
20,790
21, 220
21, 650

22,090
22,530
22,980
23, 440
23, 900

24,380
24,850
25, 340
25,:840
26,350

26,870
27,400
27,950
28,510
29,090

29,680

20,020
20,430
20, 860
21,280
21,720

22,160
22,600
23,050
23,510
23,980

24,450
24,930
25,420
25,920
26,430

26,950
27,490
28,030
28,600
29,170

29,770

20,070
20,490
20, 920
21, 350
21, 780

22,220
22,670
23,120
23,580
24,050

24,520
25,000
25,500
26,000
26,510

27, 030
27, 570
28,120
28, 680
29,260

29,860

20,130
20,550
20,980
21, 410
21, 850

22, 290
22, 730
23,190
23, 650
24,120

24,590
25,080
25,570
26, 070
26, 590

27,110
27, 650
28,200
28, 770
29, 350

29,950

20,190
20,610
21,040
21, 470
21,910

22, 350
22, 800
23, 260
23,720
24,190

24, 670
25,150
25, 650
26,150
26,670

27,190
27, 730
28,280
28, 850
29,440

30,040

20,250
20,670
21,100
21, 530
21,970

22,420
22, 870
23, 320
23, 790
24, 260

24,740
25, 220
25, 720
26,230
26,740

27, 270
27, 810
28,370
28,940
29,520

30,120

20,310
20,730
21,160
21, 600
22,040

22,480
22,930
23,390
23,860
24,330

24, 810
25,300
25,800
26,300
26,820

27, 350
27, 890
28,450
29,020
29,610

30,210

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

VARNING -- To avoid covitatioýi danjage tc the ýIuice conduits do not qse oponings great.r thao 8 fe.t exc.pt in emeroenciel.

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0*

28,990
29, 590
30, 220
30,850

31,420
31,950
32,450
32, 950
33,460

33, 990
34,540
35,090
35,650
36,180

36,310
36,430
36,530
36, 620
36, 700

36, 760

29, 080
29,690
30, 320
30, 950

31,520
32,050
32, 560
33, 060
33, 570

34,100
34,650
35, 210
35,770
36,300

36,430
36,550
36,650
36, 740
36, 820

36, 880

29,180
29,790
30,420
31,050

31,630
32,160
32,670
33,170
33,690

34,220
34,770
35,330
35,880
36,420

36,550
36,670
36,770
36,860
36,940

37,000

29,270
29, 880
30, 510
31, 150

31,730
32, 260
32, 770
33, 280
33, 790

34,330
34,880
35,440
36,000
36,540

36,670
36,790
36,890
36, 980
37,060

37,120

29,370
29,980
30,610
31,250

31,830
32,370
32,880
33, 390
33, 900

34,440
34,990
35,560
36,120
36,660

36,790
36,910
37,010
37,100
37,180

37,240

29,460
30,080
30, 710
31, 350

31,930
32,470
32,990
33,490
34,010

34, 550
35,110
35, 670
36, 230
36, 780

36,910
37,030
37,130
37, 220
37,300

37,360

29, 550
30,170
30, 810
31,450

32, 030
32, 570
33, 090
33, 600
34,120

34,660
35,220
35,790
36,350
36,900

37,030
37,150
37,250
37, 340
37,420

37,480

29,650
30,270
30, 910
31,550

32,140
32,680
33, 200
33, 710
34,230

34, 770
35, 330
35, 900
36, 470
37,020

37,150
37, 260
37,370
37,460
37,540

37,600

29,740
30,360
31,000
31,650

32,240
32,780
33,300
33,810
34,340

34,880
35,440
36, 010
36,580
37,130

37,270
37,380
37,490
37, 580
37,660

37,720

29, 830
30,460
31,100
31, 750

32,340
32, 880
33, 400
33,920
34,450

34,990
35,550
36,130
36,700
37,250

37,380
37,500
37,610
37,700
37,780

37, 840

29,930
30,550
31,200
31, 850

32,440
32, 990
33,510
34,030
34,550

35,100
35,660
36,240
36,810
37,370

37,500
37,620
37,720
37,820
37,900

37,960

30,020
30,650
31, 290
31, 950

32,540
33, 090
33,610
34,130
34,660

35,210
35, 770
36, 350
36,930
37,480

37,620
37, 740
37, 840
37, 930
38,010

38,080

30,110
30, 740
31,390
32, 040

32,640
33,190
33,720
34,240
34,770

35,320
35, 890
36, 460
37, 040
37, 600

37,730
37,850
37,960
38, 050
38,130

38,200

30,200
30,830
31,490
32,140

32,740
33,290
33,820
34, 340
34, 870

35,430
36,000
36,580
37,150
37,710

37,850
37,970
38,070
38,170
38, 250

38,310

30,290
30, 930
31,580
32, 240

32,840
33,390
33,920
34,450
34,980

35,530
36,100
36,690
37,270
37,830

37,960
38, 080
38, 190
38, 280
38, 370

38,430

30, 380
31, 020
31,680
32,340

32,940
33,490
34,020
34,550
35,090

35,640
36,210
36,800
37,380
37, 940

38,080
38,200
38, 310
38,400
38,480

38, 550

30,480
31,110
31,770
32,430

33,040
33,590
34,130
34 650
35,190

35,750
36, 320
36, 910
37,490
38,060

38,190
38, 310
38,420
38,520
38,600

38,660

30, 570
31,200
31,870
32,530

33, 130
33,690
34,230
34, 760
35,300

35, 850
36,430
37,020
37, 600
38,170

38,310
38,430
38,540
38, 630
38, 710

38,780

30,660
31,300
31,960
32, 630

33,230
33,790
34, 330
34,860
35,400

35,960
36,540
37, 130
37, 720
38, 290

38,420
38,540
38, 650
38, 750
38, 830

38,890

30,750
31,390
32,050
32,720

33,330
33,890
34,430
34,960
35,510

36, 070
36, 650
37,240
37,830
38,400

38,540
38,660
38,770
38, 860
38, 940

39,010

30,840
31,480
32,150
32,820

33,430
33,990
34,530
35,070
35,610

36,170
36, 760
37,350
37,940
38,510

38,650
38,770
38,880
38,980
39,060

39,120

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4
9.5*
9.6*
9.7*
9.8*
9.9*

10.0*

MAY 2000 
HEAD WATER 1020 to 1040

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For
openings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open.

HEADWATER 1020 to 1040



64 NORRIS DAM
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS

IN CUBIC FEET PER SECOND

_ 1040 HEADWATER ELEVATION _

10_ 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 [ 1052 1053 1 1054 1055 [ 1056 1057 1058 1059 1060 ° _

WARNIN( -- Tc avoic cavit tion lamage to tie slu ce gate seas do not o en th sluices less tham 1 fo t.

1.0 3, 490 3, 500 3,510 3,520 3,530 3,540 3, 550 3, 550 3,560 3,570 3,580 3,590 3,600 1.0
1.1 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 1.1
1.2 4, 120 4, 140 4, 150 4,160 4, 170 4, 180 4,190 4,200 4,220 4,230 4,240 4,250 4,260 1.2
1.3 4,440 4,450 4,460 4,470 4,490 4, 500 4, 510 4,520 4,540 4, 550 4,560 4,570 4, 580 1.3
1.4 4,750 4,760 4,770 4,790 4,800 4, 810 4,830 4,840 4,850 4, 860 4,880 4,890 4, 900 1.4

1.5 5,050 5,070 5,080 5,100 5,110 5, 120 5,140 5,150 5,170 5, 180 5,190 5,210 5,220 1.5
1.6 5, 360 5,370 5,390 5, 400 5, 420 5,430 5,450 5,460 5,480 5, 490 5, 510 5, 520 5, 530 1.6
1.7 5, 660 5,670 5,690 5, 710 5, 720 5,740 5,750 5, 770 5,780 5,800 5, 820 5, 830 5, 850 1.7
1.8 5, 960 5,980 5,990 6, 010 6, 030 6, 040 6,060 6, 070 6, 090 6, 110 6, 120 6, 140 6, 160 1.8
1.9 6, 260 6,270 6,290 6, 310 6, 330 6, 340 6,360 6,380 6, 400 6, 410 6, 430 6, 450 6, 460 1.9

2.0 6,550 6,570 6,590 6,610 6,630 6,650 6,660 6,680 6,700 6,720 6,740 6,750 6,770 2.0
2.1 6,850 6, 870 6, 890 6,910 6, 930 6, 950 6, 970 6, 980 7, 000 7, 020 7,040 7, 060 7, 080 2.1
2.2 7, 150 7, 170 7, 190 7,210 7, 230 7,250 7,270 7, 290 7, 310 7,330 7,350 7, 360 7, 380 2.2
2.3 7,440 7,460 7,480 7,510 7, 530 7,550 7, 570 7, 590 7, 610 7,630 7,650 7,670 7,690 2.3
2.4 7, 740 7, 760 7, 780 7,800 7, 830 7, 850 7, 870 7, 890 7, 910 7, 930 7,950 7, 980 8, 000 2.4

2.5 8,040 8, 060 8,080 8,100 8,130 8,150 8,170 8, 190 8,220 8,240 8,260 8,280 8,300 2.5
2.6 8,330 8, 360 8,380 8,400 8,430 8,450 8,470 8, 500 8,520 8,540 8,570 8,590 8,610 2.6
2.7 8, 630 8, 660 8, 680 8 710 8, 730 8, 750 8,780 8, 800 8, 830 8, 850 8, 870 8,900 8, 920 2.7
2.8 8, 930 8,960 8,980 9,010 9, 030 9,060 9,080 9, 110 9, 130 9,160 9, 180 9, 210 9, 230 2.8
2.9 9, 240 9, 260 9,290 9, 310 9, 340 9,360 9,390 9, 420 9,440 9, 470 9, 490 9, 520 9, 540 2.9

3.0 9, 540 9, 570 9, 590 9, 620 9, 650 9, 670 9, 700 9, 730 9, 750 9, 780 9, 810 9,830 9, 860 3.0
3.1 9,850 9,870 9,900 9,930 9,960 9,980 10, 010 10, 040 10, 070 10, 090 10,120 10,150 10,170 3.1
3.2 10,160 10, 180 10,210 10,240 10,270 10,300 10, 330 10,350 10,380 10, 410 10, 440 10,470 10,490 3.2
3.3 10, 470 10, 500 10,530 10,560 10, 590 10,610 10,640 10,670 10,700 10, 730 10,760 10,790 10, 820 3.3
3.4 10, 780 10, 810 10,840 10,870 10, 900 10, 930 10, 960 10,990 11,020 11,050 11,080 11,110 11,140 3.4

3.5 11,100 11,130 11,160 11,190 11,230 11,260 11,290 11,320 11,350 11,380 11,410 11,440 11,470 3.5
3.6 11,420 1,450 11,490 11,520 11,550 11,580 11,610 11,650 11,680 11,710 11,740 11,770 11,800 3.6
3.7 11,750 11,780 11,810 11,850 11,880 11,910 11,940 11,980 12,010 12,040 12,070 12,110 12,140 3.7
3.8 12,070 12, 110 12,140 12,180 12,210 12,240 12, 280 12, 310 12,340 12,380 12,410 12,440 12, 480 3.8
3.9 12,410 12,440 12,480 12,510 12,550 12,580 12, 610 12, 650 12,680 12,720 12,750 12,790 12, 820 3.9

4.0 12,740 12,780 12,810 12,850 12,880 12,920 12,960 12, 990 13, 030 13,060 13,100 13,130 13,170 4.0
4.1 13, 080 13,120 13, 150 13, 190 13,230 13,260 13, 300 13,3 40 13, 370 13, 410 13,450 13,480 13,520 4.1
4.2 13, 420 13,460 13,500 13, 540 13,580 13,610 13, 650 13,690 13,730 13, 760 13,800 13,840 13,870 4.2
4.3 13,770 13,810 13,850 13,890 13,930 13,970 14,000 14, 040 14,080 14,120 14,160 14,190 14,230 4.3
4.4 14,120 14,160 14, 200 14, 240 14,280 14, 320 14, 360 14, 400 14,440 14,480 14, 520 14, 560 14, 600 4.4

4.5 14,480 14, 520 14, 560 14, 600 14, 640 14, 680 14,720 14, 760 14, 800 14,840 14, 880 14,920 14, 960 4.5
4.6 14, 840 14,880 14,920 14,960 15,000 15, 050 15,090 15,130 15, 170 15,210 15,250 15,290 15,340 4.6
4.7 15, 200 15, 240 15,290 15,330 15, 370 15, 410 15,460 15,500 15,:540 15, 580 15,630 15,670 15,710 4.7
4.8 15,570 15, 610 15,660 15,700 15, 740 15,790 15,830 15, 880 15,920 15, 960 16,010 16,050 16,090 4.8
4.9 15,940 15,980 16,030 16,070 16,120 16, 160 16,210 16, 250 16,300 16,340 16,390 16,430 16,480 4.9

5.0 16, 310 16,360 16,410 16,450 16,500 16,550 16, 590 16,640 16,680 16, 730 16,770 16,820 16, 870 5.0
5.1 16, 700 16,740 16,790 16,840 16,880 16, 930 16, 980 17,030 17,070 17, 120 17,170 17,210 17, 260 5.1
5.2 17,080 17,130 17,180 17,230 17,270 17,320 17,370 17,420 17,470 17,510 17,560 17,610 17,660 5.2
5.3 17,470 17,520 17,570 17, 620 17,670 17,720 17, 770 17, 810 17,860 17,910 17,960 18,010 18,060 5.3
5.4 17,860 17,910 17,960 18,010 18,060 18,110 18,160 18,220 18,270 18,320 18,360 18,410 18,460 5.4

5.5 18,260 18,310 18,360 18,410 18,470 18,520 18,570 18,620 18,670 18,720 18,770 18,820 18,870 5.5
5.6 18,660 18, 710 18,770 18,820 18,870 18,920 18,980 19,030 19,080 19,130 19,190 19,240 19,290 5.6
5.7 19,060 19,120 19,170 19,230 19,280 19,340 19,390 19,440 19,500 19,550 19,600 19,660 19,710 5.7
5.8 19, 470 19, 530 19, 590 19, 640 19, 700 19, 750 19, 810 19, 860 19, 920 19, 970 20, 030 20, 080 20, 130 5.8
5.9 19, 890 19, 950 20,000 20, 060 20, 120 20, 170 20, 230 20, 290 20, 340 20, 400 20,450 20, 510 20, 560 5.9

HEADWATER 1040 to 1060 MAY 2000
HEADWATER 1040 to 1060 MAY 2000



NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*
IN CUBIC FEET PER SECOND

65

111 HEADWATER ELEVATION 1
- 1040 11041 11042 11043 11044 11045 11046 11047 11048 11049 11050 11051 11052 11053 11054 11055 11056 11057 1058 11059 11060 ,-

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

20,310
20, 730
21,160
21, 600
22, 040

22,480
22, 930
23, 390
23,860
24,330

24,810
25,300
25, 800
26, 300
26,820

27, 350
27, 890
28,450
29, 020
29, 610

30,210

20,370
20, 790
21, 220
21,660
22,100

22, 550
23,000
23,460
23,930
24,400

24,880
25, 370
25, 870
26, 380
26, 900

27, 430
27, 970
28, 530
29,110
29,690

30, 300

20,430
20,850
21,280
21,720
22,160

22, 610
23, 070
23,530
23,990
24,470

24,950
25, 440
25, 940
26,450
26,980

27, 510
28, 060
28,610
29,190
29,780

30,390

YARNING -- To ai

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0*

30,840
31,480
32,150
32,820

33,430
33,990
34,530
35, 070
35, 610

36,170
36, 760
37, 350
37, 940
38, 510

38,650
38,770
38, 880
38, 980
39,060

39,120

30,930
31,570
32,240
32,910

33, 530
34, 090
34,630
35,170
35, 710

36,280
36, 860
37,460
38,050
38,630

38,760
38, 890
38, 990
39,090
39,170

39,240

31,020
31,660
32,330
33,010

33, 620
34,190
34, 730
35, 270
35, 820

36, 380
36, 970
37, 570
38,160
38,740

38,880
39,000
39,110
39,200
39,290

39,350

20,480
20,910
21,340
21,780
22,230

22,680
23,130
23,590
24,060
24,540

25,020
25, 520
26, 020
26, 530
27, 050

27,590
28,140
28,700
29,270
29,860

30,480

oid c0

31,100
31, 750
32,430
33,100

33,720
34,290
34,830
35,370
35,920

36,490
37, 080
37, 680
38,270
38,850

38,990
39,110
39,220
39,320
39,400

39,470

20,540
20,970
21,400
21,840
22,290

22, 740
23,200
23,660
24,130
24,610

25,090
25,590
26,090
26,610
27,130

27,670
28, 220
28,780
29,360
29,950

30,560

20,600
21,030
21,460
21, 910
22, 350

22, 800
23, 260
23,730
24, 200
24, 680

25,170
25,660
26,170
26,680
27,210

27,740
28,300
28,860
29, 440
30, 040

30,650

20,660
21,090
21,520
21,970
22, 410

22, 870
23, 330
23, 790
24, 270
24, 750

25,240
25, 730
26, 240
26, 760
27, 280

27, 820
28,370
28, 940
29, 520
30, 120

30,740

20, 710
21,150
21, 580
22, 030
22,480

22,930
23,390
23,860
24,330
24,820

25, 310
25,800
26, 310
26, 830
27, 360

27, 900
28, 450
29,020
29,600
30,200

30,820

20,770
21,200
21,640
22, 090
22, 540

22,990
23,460
23,930
24,400
24,880

25, 380
25, 880
26,390
26,910
27,440

27,980
28, 530
29,100
29, 690
30, 290

30,910

20,830
21,260
21,700
22,150
22,600

23,060
23, 520
23, 990
24,470
24,950

25,450
25,950
26,460
26,980
27, 510

28,060
28, 610
29,180
29,770
30,370

30,990

vitation danjage tý the ýIuice conduits do not use oponings great r thaoi 8 feat except in emerencie4.

20,880
21,320
21, 760
22,210
22,660

23,120
23,590
24,060
24, 540
25, 020

25,520
26,020
26,530
27, 050
27, 590

28,130
28, 690
29, 260
29,850
30,460

31,080

20,940
21, 380
21,820
22,270
22, 720

23,180
23,650
24,120
24,600
25,090

25,590
26,090
26,600
27,130
27,660

28,210
28,770
29,340
29,930
30,540

31,160

21,000
21,440
21,880
22,330
22,790

23,250
23,710
24,190
24,670
25,160

25,660
26,160
26, 680
27, 200
27,740

28,290
28,850
29,420
30,020
30,620

31,250

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0

31,190
31, 850
32,520
33,200

33,820
34,390
34,930
35,470
36,020

36, 590
37,180
37,780
38,380
38,960

39,100
39,220
39,330
39,430
39,520

39,580

31,280
31,940
32,610
33,290

33,910
34,480
35, 030
35, 570
36, 130

36, 700
37, 290
37, 890
38, 490
39, 070

39,210
39,340
39,450
39, 540
39, 630

39,690

31,370
32, 030
32, 700
33, 390

34,010
34, 580
35,130
35, 680
36,230

36,800
37,400
38,000
38, 600
39,180

39, 320
39, 450
39, 560
39, 660
39, 740

39, 810

31,460
32,120
32,800
33,480

34,100
34, 680
35, 230
35,780
36,330

36,910
37,500
38,110
38, 710
39,290

39,430
39, 560
39,670
39, 770
39,850

39,920

31,550
32,210
32,890
33,570

34,200
34,780
35,330
35, 880
36,430

37,010
37,610
38,210
38,820
39,410

39,550
39,670
39,780
39,880
39,970

40,030

31, 630
32, 290
32, 980
33, 670

34,290
34,870
35,430
35, 980
36, 530

37,110
37, 710
38, 320
38, 930
39, 520

39,660
39,780
39,890
39, 990
40, 080

40,150

31,720
32,380
33, 070
33, 760

34,390
34,970
35,530
36,080
36,640

37,220
37,820
38,430
39,040
39,630

39,770
39,890
40,000
40,100
40,190

40,260

31,810
32,470
33,160
33,850

34,480
35,070
35,620
36,170
36,740

37,320
37,920
38,530
39,140
39,730

39,880
40, 000
40,120
40,210
40,300

40,370

31,890
32, 560
33,250
33,950

34,580
35,160
35,720
36,270
36,840

37,420
38, 020
38, 640
39,250
39,840

39, 990
40,110
40, 230
40,330
40,410

40,480

8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5*
9.6*
9.7*
9.8*
9.9*

10.0*

L _____ J. _____ .1 .1 .i.. I. I _____ .t I. _____ J. _____ .1 _____ .t I. .1 _____ .1 _____ .1. ______

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For
openings above 9.4 feet, gates 2, 4, 5, 7, and 8 are set to 9.4-feet open.

HEADWATER 1040 to 1060
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FACTOSS OF SAFYrY (SLIDING)

Forces resisting sliding 10, 054, 500 4.90
Forces tending to cause sliding 2, 050, 100

With toe rock

Without toe rock

Forces resisting sliding

7,769,200- 6-210.1 X 5,768, 500=7, 302,4007, 76, 200 228. 6

Forces resisting sliding 7, 302 400 .
Forces tending to cause sliding 2,050,100=3.56

A:.

APPENDIX D

MODEL STUDIES

In the design of a dam, many features are not determinable mathematically,
and where this is the case, or where a mathematical analysis must be tested
for accuracy, model studies may be used. Model studies were made of Norris
Dam, first, to determine the hydraulic characteristics and architectural effect
of the various proposed designs of the spillway, apron, drum gates, and outlet
conduits;. second, to check the mathematical stress analyses for the dam; and
third, to determine some mechanical and hydraulic characteristics of the tractor
gates used to close the power intakes.

All of the model tests were made by the United States Bureau of Reclama-
tion for the Tennessee Valley Authority. The Bureau's reports on the various
model studies have been summarized in this appendix. The results, conclusions,
and a brief description of the equipment, testing procedures, and tests which led
up to the final design are given in every case. For further details the appro-
priate report of the Bureau of Reclamation should be consulted.

HYDRAULIC MODEL STUDIES
Hydraulic models of Norris Dam were constructed and tested as a part of the

studies made of the hydraulic characteristics of the various proposed designs
of the dam. The use of a model permitted the study and solution of many prob-
lems which could not be solved by mathematical or other methods. The studies'
were made by the United States Bureau of Reclamation.

The model investigations were divided into three main parts: spillway studies,
studies of auxiliary passages, and architectural studies. The spillway studies
consisted of the determination of good stilling pool characteristics, the calibra-
tion of the drum gates, the determination of pressures on the drum gates, the
measurement of velocities on the apron, the determination of the size of the
training walls and the pressures exerted on them, and the development of a
drum gate operating schedule. The studies on the auxiliary passages Included
tests on the outlet conduits to determine a favorable hydraulic design and an
operating schedule, tests on needle valve outlets through the powerhouse, and
tests to determine the hydraulic characteristics of the powerhouse water dis-
charge. The architectural studies were made of the piers and the spillway
highway bridge.

The floodwaters, with a probable maximum discharge of 240,000 cubic feet
per second and a fall of 246 feet could create a maximum of 6,700,000 horse-
power. If these forces were not made harmless, great danger to the dam
foundation would result. Hence it was especially Important that the design of
the dam, and particularly the stilling pool, be structurally and hydraulically
sound.

MODEL

The model was built to a scale of 1: 72. The relations of the dimensions and
quantities of the model and prototype based on the laws of hydraulic similitude,
considering the forces of gravity and inertia only, are shown in table 150.

The model was constructed as shown in figure 330, using steel structural
shapes, sheet metal, concrete, and a small amount of lumber. The drum gates
were operated mechanically. Downstream from the dam the topographic fea-
tures were reproduced by pouring a 1-inch concrete slab to rock elevation and
covering this slab with sand and fine gravel to form the overburden.

'Thomas. C. W., Hydraulic Model Experiments for the Design of the Norris Dam, U. S.
Bureau of Reclamation Technical Memorandum No. 406, October 15, 1934.

693
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TA2LE 150.-Scale relationships

Quantity Formula I Value

Head ---------------------------------------------------------------- N
Other linear dimensions ----------------------------- ------------------------ N 72
Velocity ------------------------------------------------------------------------- IN 8.485
Area---------------------------------------------------------------------- N 2 5,184
Discharge ------------------------- --------------------------------------------- N &r 4,988
Time------------------------------------------------------------------------- 8485

-I N denotes the scale ratio.

iS T exai ,onFloor rI 162.0 ,

ScoIrn coto 0 l23T m

S0o01

FIGURE a 3 .-Md d5ig..

!";"•~TIO A-A EEATO

• • Spillway studies
SThe proper design of the stilling pool Is of vital importance to the safety

• of a high dam due to the large amount of energy that must be dissipated at
• i: :.its base. Only in the past few years has a great deal of study been g~ven to

.- determining the best methods of protecting the stream beds below dams froma
scour; however, many different solutions have resulted from a great variety

2'of conditions.. .Preliinary studies.

A determination by means of model testing for each i ndividual case has
rapidly growan into use, even though the principles governing the design of
scour protection have been worked out and the types of protection applicable to
conditions for various types of dam sites have been classified. g Individual
testing is necessary to determine which of the several forms is applicable to
the conditions at a given dam site. The classification of principles, however,
does narrow the necessary field of study and insures that unsatisfactory condi-FA ea. 329-nModel as finally developed by tests. frtions are not overlooked.

Briefly, the type of scour protection depends upon the relationship, throughout

the entire range of discharge, of the tail water elevation below the dam to

Lane, E. W., and Blngham W F Protection Against Scour Below Overfall Dame.
United States Bureau of Reclamationý Technical Memorandum No. 323, January 23,
1933.
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the tall water elevation necessary to cause a hydraulic jump to form on a levelapron at the elevation of the stream bed, or in other words, upon the relativeposition of the tall water rating curve and a jump height curve for an apronat stretim bed level. This is true whether or not the hydraulic jump is to be usedfor scour protection.

The ideal condition would be to have a tall water at such a height above
the river bed for each discharge that It would form a perfect hydraulic jump
for the depth and velocity which would occur in the overfailing stream at thetoe of the dam for that discharge. The height of the tail water, however, iscontrolled by the conditions in the stream channel downstream from the dam,and this Ideal condition is never exactly attained. Other than this perfect
condition, there are four classes into which those various tail water ratingcurve jump height curve relationships can fall. These are shown in figure 331.The conditions at Norris are very favorable to the protection from scour bysimple means. As will he seen in figure 332, the jump height curve for theapron at stream bed level is considerably above the tail water rating curve.for all discharges. Norris, therefore, falls into class Il. (See 11g. 331.)

CASE I CASE 11 CASE BI CASE 1Y

0

0 0 0
D 1 5 C H A R G E

- Jump height curve Tailwater rating curve

FIGURE 331.-Relationships ofjump height and tail water rating curves.

For this condition the possible solutions are (1) sloping the bucket to throw
the overfalling stream far from the base of the dam, (2) raising the tail water
level by a secondary dam, (3) deepening the pool below the dam, and (4)
installing various forms of baffles.

The first mentioned of these solutions with the stratified rock bottom and
the very high heads acting at Norris would produce severe scour In the river
bed downstream from the dam and pile up debris in the stream channel below
the dam which would probably obstruct the flow from the powerhouse. Since
a very good solution is possible by another one of the four methods, this method,
which would have undesirable results, was not given serious consideration.

Satisfactory protection from the hydraulic standpoint could undoubtedly be
secured by means of the tail water dam mentioned as the second possible solution.
The secondary dam, when used, must be high enough to produce the required
tail water level for all discharges. Figure 332 shows that a weir with crest
tit elevation 859.6 would be required to hold the water to the height necessary
for a discharge of 250,000 cubic feet per second. Such a dam would be about
40 feet high and would require training walls 70 feet high along both sides ofthe pool. Moreover, the pool would have to be of considerable length; 4% to5 times the height of the jump is required to produce satisfactory conditions
where the height of the secondary dam Is an appreciable part of the pool
depth. Some protection against scour would also be required below the sec-ondary dam, but since (as shown on figure 332) the natural tall water curve is
nearly high enough to produce a jump below the secondary dam on an apron at
stream bed level, little in addition to the horizontal apron below the secondary
weir would be required. The cost of the 40-foot tail water dam with its apron
and 70-foot retaining walls, however, Is so great that this form of protection, al-
though undoubtedly isatisfactory, from the hydraulic standpoint, !would be
entirely too expensive.

The use of baffles of the ordinary forms to dissipate the energy of the water
passing over the dam was not favored because of the unprecedented velocities
which would act on them and the difficulty of building them strong enough to
resist the blows to which they might be subjected by logs. The large difference

in height between the tail water rating curve and the curve for height of Jump
on an apron at stream bed level indicates that the energy which would have
to be dissipated by any form of baffle would be large and therefore would be
subjected to large impacts. Several forms of baffles were tested, however, In
an attempt to shorten the length of depressed apron downstream.

The best form of protection is secured by deepening the pool by excavation,
placing the pool bottom at elevation 806, or about 13 feet below the stream
bed level. For this condition the depth of pool Is sufficient to form a Jump
at all flows. The close agreement between the jump height curve and the
tail water curve indicates that a nearly perfect hydraulic jump would beformed in which the energy would be efficiently dissipated.

DISCHARGE IN THOUSAND SECOND FEET

FIGURE 332.-Jump height and tail water rating curves for Norris.

The action of the pool as shown on figure 332 is based on the assumption
that the drum gates are kept at the same elevation. For the lower discharges
this is not so important since the pool is deeper than necessary for this condition
and some unbalancing of the gate discharge would be permissible.

From this preliminary analysis of the conditions, the range of model tests
was narrowed appreciably.

Tests and results.

The problem of designing the stilling pool was complicated throughout the
tests by the necessity of meeting the requirements of the three following condi-
tions: (1) outlet conduits discharging singly or in combination, (2) spillway
discharging, and (3) outlet conduits and spillway, both discharging. In many
Instances a set-up would fulfill one or more of these requirements but would
be objectionable for the remainder.

Throughout the series of tests on various aprons, a representative number
of runs were made on each test. Model flows representing prototype flows of20,000, 40,000, 80,000, M,000, 160,000, 200,000, and 240,000 cubic feet per second
were used. The head at the crest was regulated by means of the drum gates
In all but the first six tests, which were made before the gates were installed.
With the exception of the last few tests, the flows were regulated as follows:
20,000, 40,000, and 80,000 cubic feet per second with all gates held at elevation
1,034; 120,000 and 160,000 cubic feet per second with all gates set so as to hold
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the reservoir at elevation 1,052; 200,000 cubic feet per second with all gates
at elevation 1,020; 240,000 cubic feet per second with all gates at elevation
1,020, the flow divided 200,000 cubic feet per second over the spillway and
40,000 cubic feet per second through the conduits. The last tests were made
by allowing 40,000 cubic feet per second to pass through the conduits at all
flows and regulating the flow over the spillway to 20,000, 40,000, and 80,000
cubic feet per second with all gates held at elevation 1,034; 120,000 and 160,000
cubic feet per second with all gates set at the correct elevation to hold the
reservoir at elevation 1,052; 200,000 cubic feet per second with all gates at
elevation 1.,020, making total quantities of 40,ti00 (sluices only discharging),
60,000, 80,000, 120,000, 160,000, 200,000, and 240,000 cubic feet per second, respec-
tively. This clioge was made to follow an operating program developed by
the tests.

The action of these tests was recorded pictorially by using still and moving
pictures, graphically by use of point gage readings of water surface elevations,
and visually by the operator.

For the first six tests, in order to expedite preliminary testing, the power-
house, drum gates, and outlet conduits were omitted from ille model and a sand
box extending downstream from the end of the apron was used instead of the
regular topography. After the powerhouse and outlet conduits were installed,
they were changed from time to time as the designs were altered by the design
and testing staffs.

In the original design much thought was given to possible scour on the apron
at the toe of the dam. In order to provide for this condition an additional
thickness of apron at this point was deemed necessary. The sloping apron, in
addition to lessening the excavation in the pool, would provide for this added
thickness. Also, the tail water rating curve and the jump-forming height curve
for a level depressed apron tend to draw apart at the lower ends (see fig. 332)
showing the pool to be too deep at low flows. The sloping apron, by causing
the jump to form on the slope, would tend to bring these two curves together,
thus giving better conditions at low flows.

In the first model set-up the apron slope was made to conform to the natural
dip of the rock strata or an 8: 1 slope downstream with a level apron at eleva-
tion 810. Although the theoretical analysis showed an apron at elevation 806
necessary to form the jump, the first apron tried was placed at elevation 810
and the top of the sill at the end of the apron at elevation 819. A 60-foot radius
bucket connected the downstream face of the dam to the 8: 1 sloping portion
of the apron. Figure 333 shows this model set-up.

It was found from the first three tests that this arrangement did not give
sufficient length of pool for the formation of the jump at low flows, although
the action at higher flows was fairly good. The higher discharges show the
water surface low over the entire apron and a slight tendency for the pool to
"sweep." Considerable scour was noted. When the tail water was raised 4
feet, better results were obtained, thus showing the possibilities of a sloping
section of apron with the level portion of the apron at elevation 806.

In test No. 4 a set of breaker blocks, shown in figure 333, was added at the
point of tangency between the 60-foot radius bucket and the 8: 1 slope across
the entire width of apron. It was hoped that the jet of water over the dam
might be broken up sufficiently to cause more water to remain on the apron and
decrease the velocities passing the sill. Results of the test showed, however,
that very little additional water was retained on the apron and the velocities
over the sill were reduced only slightly. There was slightly less scour down-
stream from' the end of the apron than in the previous tests. The benefits de-
rived from the blocks in reducing the scour and quieting the water surface at
high flows were more than offset by the bad conditions at lower flows and
probable high Initial cost.

The sloping portion of the apron was removed for test No. 5 and the 60-foot
radius bucket moved down to connect with a flat apron at elevation 810. This
set-up showed insufficient tail water at the intermediate and high flow to insure
the formation of a hydraulic jump. Less scour downstream resulted from this
set-up than either of the previous tests. By raising the tail water 4 feet the
conditions were somewhat improved, although the jump was drowned out to a
certain extent at low flows.

In keeping with the indications from previous tests and the action predicted
on figure 332, the flat apron was lowered to elevation 806 and connected to the
0.7 slope of the spillway by a 60-foot-radius bucket. The sill at the end of the

apron had a 1: 1 slope and a top elevation of 819. The results of this test vern-
fied the assumption made from figure 332, and good jump conditions were ob-

tained at all except low flows. The scour conditions with this set-up did not

prove serious, and the same set-up was used for tests Nos. 6 and 7.
The bucket was next changed to a 100-foot radius for test No. 8 in order to

provide a greater thickness of concrete at the toe of the dam to allow for

possible scour at that point. It was hoped that the lower part of the large

radius bucket would simulate the sloping apron. With the radius of the bucket
increased from 60 to 100 feet, the flow conditions were somewhat improved but

the results were not entirely satisfactory. The profile of the water surface

showed very little chanige from conditions with the 60-foot-radius bucket.
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FoueRp 333.-Model 8:1 slope, apron at elevation 810, sill at elevation 819.

The possibilities of using a combination sloping and flat apron were kept in
mind, and when the desired results of a larger radius bucket did not ma-
terialize, apron slopes of 4: 1, 6: 1, and 8: 1 were tried. The sill at the end of
the apron had an upstream slope of 1: 1 with a top at elevation 819. A 60-foot-
radius bucket was used. The 8: 1 and 6: 1 slopes did not allow sufficient length
of flat apron at elevation 806 to form a good jump, but the 4: 1 slope gave
good condition throughout the- range of flows and much better condition at
the low flows than either the flatter slope or the level apron. The 4: 1 slope
was adopted for further testing.

After fixing the elevation of the flat portion of the apron and the rate of
slope for the sloping portion of the apron, a series of tests was conducted to
determine the possibility of shortening the length of horizontal apron down-
stream, or to improve flow conditions by addition or alteration in sills with
the same length of apron.
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The first change was the slope of the face of the sill at the end of the apron.
The original slope was 1: 1 from elevation 806 to elevation 819, and the top
width was 10 feet. This was changed to a 1% : 1 slope with a top width of &
feet. A comparison of results with the 1/2: 1 and 1: 1 slope shows that less
water was held on the apron with the 1/2 : 1 slope sill, and more stable condition
of water surface was observed with the 1: 1 slope sill.

Next, with this altered sill at the end of the apron an auxiliary sill 6 feet
high was tested at one position on the apron, and an auxiliary sill 4 feet high
was tested at two positions on the apron. More water was retained on the
apron at most flows, but disturbances set up on the apron caused a very un-'
desirable condition in the stilling pool. The sills were also subjected to severe
impact by the water flowing at high velocity down the apron, thereby making
it highly probable that the sills would suffer considerable scour. The results
showed a generally undesirable condition.
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34.-Types of diffuser sills tested.

In an attempt to decrease the height of the sill the top was lowered to ele-
vation 815. A top width of 5 feet and an upstream slope of 1%: 1 were still
maintained. This lower sill resulted in higher velocities passing the sill and
undesirable water surface conditions.

A low diffuser sill was tested in two positions on thl apron. (See fig. 334.)
The primary purpose of this sill was to spread the jet from the outlet con-
duits. It was hoped also that flow conditions for the spillway would be im-
proved. This sill was tested at the upstream position with the main sill at
the end of the apron, and at the downstream position with the main sill
removed. The flow conditions for the spillway were slightly improved, but
the blocks were too small to effect a material change in flow conditions, al-
though surface conditions were improved. Very good flow conditions were ob-
tained at low and Intermediate discharges.

A sill with a concave upstream face as shown in figure 334 was tested at
the downstream end of the apron. It was thought that by using this sill
the sheet of high velocity water along the apron would be turned upstream
and impinge on the incoming Jet. The results showed the jet to be of such
depth by the time it reached the sill that it completely filled the concave space
and formed in effect a sill with a vertical upstream face. This caused dis-
turbance In the pool directly over the sill and very rough surface conditions
elsewhere in the pool. If the radius of curve could have been increased con-
siderably so that the entire high velocity jet would strike the lower half of the
curve, the predicted action might have taken place, but this would have neces-
sitated a structure of unreasonably large size.

The concave silt offered possibilities in that the curved upstream face and
overhang might be applied to the diffuser-type blocks. Such a sill was tested
at different positions on the fiat portion of the apron, thus simulating a shorten-
ing of the apron. This sill is shown in figure 334. The results were satis-
factory in that smoother water surface conditions were obtained and the
velocities beyond the end of the apron were very evenly distributed. Paint
tests disclosed that part of the jet was turned back on the apron by the curved
upstream face of the blocks, thus causing an ellipsoidal roll to form on the apron
ahead of the sill. Another portion of the water passed between the blocks
and was deflected upward by the sloping portion of the sill and allowed to
spread due to the increase in area as the water moved upward and outward.
The high velocity jets flowing between the blocks were further broken up and
the velocity diminished by the effect of the water spilling off the face of the
blocks and Into the chamber. Hence, the water after it passed the sill was
moving In an upward direction away from the river bed, thus diminishing
the possibility of scour downstream from the apron. There was very little
scour noted; however, a tendency existed to deposit material at the end of the
apron.

•'F .'aT -9 -"F
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FIGURE• 335.-A.-. Wheeler type diffuser sill. B. Parabolic h~urrp over outlet conduits.

Good results were obtained at all positions of the sill on the apron, although
the best results were found when the apron was shortened 60 feet. By use of
this sill the apron and training walls could be shortened 60 feet and better flow
conditions obtained than with a longer apron. The high initial cost, combined
with the probability of damage due to excessive erosion of the sill and impact
of logs on the dentates, made the use of this sill inadvisable.

The cost of construction and probability of erosion of the sill were lessened
by remo)ving the overhanging noses from the blocks, thus making the faces of
the blocks tangent to the curve at 30° to the vertical. This diffuser block is
shown in figure 334. This type of block was tested at different positions on
the apron. Approximately the same results were obtained as for the preceding
tests, except a possible improvement of conditions in the water surface in thePool. Although It was thought that the additional cost of construction of this
sill could have been borne by the saving and shortening of the apron and train-

Ing walls, the bad features of the sill were embodied in the very grave possibility
of erosion of the sill and the resulting necessary maintenance.

A low diffuser sill similar to that used at Wheeler Dam was tested at threePositions on the apron in an attempt to improve flow conditions. This type
sill is shown in figure 335. The results showed an improvement in flow condi-
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tions In the pool for low and medium flows and good results with Just thesluices operating, but at high spillway flows very little improvement was note&except in surface conditions. The velocities downstream from the end of theapron were much higher than in other set-ups. With the sill at the end of theapron entirely removed, surface conditions agreed closely with the conditions
with the diffuser sill at the end of the apron. The sill located 60 feet upstreamfrom the end of the apron produced the best results. I

I
[I

by the lower sill section at the center of the apron and the consequent flatterslope. The higher sill sections at the sides of the spillway aprron caused dis-turbances which resulted in higher water surfaces.
From more accurate cross sections of the stream bed the average elevationof the stream bed was determined to be about elevation 817.5 instead of 819.A set of sills with their tops at that elevation, a constant top width of 3 feet,and upstream face slopes of 1

1
: 1, 2:1, 2½ :1, and 3:1 were tested. Theresults of these tests indicated that the 1

/2 : 1 slope sill was the best from thehydraulic standpoint, as well as being less expensive to build. Water surfaceconditions were Improved as compared to the higher sills of the same slope, andno additional erosion was noted at the end of the aaron. The modification ofthe sluice outlet which will be described later made their operation satisfactorywith this sill. It was, therefore, recommended for the final design. A para-bolic hump as shown in figure 335 on the dam over the outlet conduit opening hadvery little effect on the flow over the spillway.
Check runs made from time to time showed results of the stilling pool to bevery consistent.

Calibration of drum gates.
Prior to the actual calibrating of the drum gates, a tentative schedule ofoperation was worked out for the gates to cover the range of gate elevationsfrom 1,020 to 1,034.
For each of these gate settings a range of heads over the gates was de-termined. These heads were not the same for each gate setting but weretentatively determined so that the minimum head was fixed by the elevationof the gqtes; and the maximum head was that obtained when the elevationof the water surface of the reservoir was approximately 1 foot above themaximum of elevation 1,052.
In the original analysis of the discharge data for the gates the formulaQ=CLH3/2 was used and the value of the coefficient C was computed in termsof model values for 0. L, and H and with the gates set at elevations 1.020,1,02351. 1.027.11, 1.031.54, and 1.083.91, respectively. A summary of theseresults is shown in table 151. When the values of 0 were plotted, on cross-section paper against the values of H, the resulting curves appeared very erraticso that logarithmic plotting wns tried in an effort to straighten the data.Logarithmic plotting produced a good curve for each gate elevation. Difficultywas experienced in this method of analysis due to the short range of valuesof coefficient C at some gate elevations which made it extremely difficult toread values from the curves.
Since the above method of analysis had the decided disadvantage of notgiving smooth curves and therefore making interpolation between observeddata difficult, the values of Q and H were then plotted on a logarithmic scalewith the equation QýKLH as a basis. The values of Kin and n were obtainedfrom the intercepts and slopes of the straight lines through the data foreach gate elevation. Very satisfactory results were produced by this methodand to justify it further, additional runs were made with gates set at eleva-tions 1,022.06, 1,025.03, 1,028.93, and 1,031.41, respectively. A decided advantageof this method of analysis was that fewer runs were required to fix the positionof a particular curve.
After summarizing the data obtained from the logarithmic plottings, it wasfound that the values of K.. and n must be fixed with greater accuracy thanis possible with logarithmic plotting, due to the slight irregularities of theprinting of the paper and the impossibility of interpolating to the necessarydegree of accuracy.
Trial computations using the least square method' of adjustment of observeddata produced a much smaller percentage of error, therefore it was adopted forhandling the coefficient data.
Table 152 gives a summary of results of adjusting the data by means of themethod of least squares.

'Rohwer, Carl. The Least Square Adjustment of Experimental Data. Bureau of Agrt-cultural Engineering. Department of Agriculture, Appendix II, U. S. Bureau of Reclama-tion, Technical Memorandum No. 406.

Finuas 336.-Comparison of pool action with one of the more unsuccessful model set-ups
(A) and the adopted design (B).

Next, a sill built with a top width of 3 feet and conforming to the contour ofthe stream bed at the end of the apron for the width of the spillway was tested.The bottom width was held constant at 24 feet and the slope of the upstreamface varied accordingly. The velocity of water was concentrated near the centerof the apron as it crossed the sill and continued downstream. This was caused
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TABLE 151.-Coefficient of discharge of spillway drum gates

MODEL STUDIES

TABLE 152.-Adjustnent by least square method

705

I 4 5f 6 1 121 3 4 j5

Head Head
Test Run Gate Model on Mode! C In Test Run Gate Model on Me
No. No. elevation model Q=CLH _,. No. No. elevation Q model Q=

crest 
crest

0

del C in
OLHIP

71 2
-I-

3 4 1 5

Test
No.

8

7

I-
2
3 .-.
4 -. ..

10. -- -

12 --
7A. - --7X7
9A ---

9y_ -

bAF....

IOD.-

21..----
22 ---
23.

25.
21X ...22A..

220.
22X-.

23A--

24A---
2427..

2121..-...

29 ----

28A.-..

27A' --

1.020.00
I:0em. 00
1,020.00
1,020.00
1 (20. 00

1,020.00
1,020.00
1. 020. 00
1,020. 00
1,020.00
1,020.001,020.00
1,033.91
1,033.91
1,033.91
1,033.91
1,033i.91
1,033.91
1,033.901
1,033.91
1,032. at
1,033.91
1,033.91
1,033.91
1,020.41
1,021.41
1,001.41
1,030.41
1,031.41
1,030.06
1,031.56
1, 031. 0r0
1.021.06
1,031.56
1,031.96
1,031.56
1,031.,%
1,0131 06
1:,301.506
1,031.56
1,031.06
1026.'91

1,026.91
1,0M6. 90
1,026.91
1,0(26. 01
1,027. I1
1,027.11
1,027.111

0.431
.918

1. 839
2. 725

4.571
4.' 101
3. 147
6.257
7.402

.434
.226
.914

1.841
1.343
1. 340
2.725
3.677a.162
3. 154a.571
2. 286

.218
.433
.911

1.037
2.734

.323
.430

.435

.681

.913
1.380
1.843

2.710
441

.916
1.828
2. 724
3.6.35

1.038

0.1011
.1609
.2464
.313r,
.3739
.4265
.0096
.4317
4035

.34-24
.5275
.5914
.0894
.0578
.1476
.2381
.1910
.1918
.3083
.3761
.3424
.3392
.3748
,2749
.0573
.0892
.1400
.2349
.3060
.0725
.0873
.0880
.0880

.00000
.1203

.1468
.1%30
.2339
.2648
.3025
.3021
.0953
.1010

.S177
.3087

.3725

.0901
.1505

.2360

3.224
3.415
3.608
3. 724
3 805
3 923
3 983
3.866
3 842
3 766
3.917
3.931
3.898
3.901
a.866
1.803
3.842
3.853
3.820
3.825
3.787
3.830
3. &39
3.805
3.819
3.910
3.894
3.872
3.874
3.980
3.994
4.002
3,942
3.884
3.911
3 894
31906
3a909
3.926
3, 915
3.923
3. 590
3 709
3.785
3.810
3. 836
3.737
3.800
3.849

29A...
29...
2:A...
38B...

3OZ ---
37Y---3027.-

40 ....
41 .-..
42 ....
43 ....
44 ....
45 ....42 .....

47. ---
48 ....
49..-.
580.....

53 ....

50A ---bOA...
61A___-

52-A--
47A...
46X-__
50B.---0021....
54...

55 ....56 ....

61 ....

63 ....
04 ....
65_....
61..---

66 ....
67 ....
08 ....
600....

70 ----
71.,...

1,027.11 2.732
1,027.11 2.747
1,027.11 3.614
1,027.11 3.629
1,027.11 3.,18
1,027.11 4.532
1,027.1I1 4.521
1,027.11 4.517
1, 031.54 .228
1,031.54 .396
1,031.54 .609
1,031.54 .842
1,031.54 1.114

I 1,031.54 1.404
1,031.54 1.706
1.031.54 2.aW
1,031.54 2.270
1,020.00 .459
1,020.00 .917
1.020.00 1.846
1,020.00 2. 746
1.020.00 3.655
1,020.00 4.531
1,020.00 5,349
1,020.00 6.218
1,020.00 3.716
1,0120.00 4.522
1,020.00 5.381
1,020.00 .928
1,020.00 .229
1,020.00 3.617
1,028.93 .W38
1,028.93 .929
1,028.93 1.852
1,028.93 2.723
1,025.03 .924
1,025.03 1.851
1,025,03 2.753
1,020.03 3.632
1,025.03 .438
1, 022, 06 .430
1,022.06 .923
1,022.06 1.470
1,022.06 3.000
1,M22.06 4.526
1,023.51 .441
1,023.51 .922
1,023.51 1.837
1,023.51 3.670

0.3047
.3080
.3060
.3688
.3727
.4304
.4243
.4280
.0579
0837

.1119

.1404

.1600

.1950
.2225
. 2,36
.2690
.1026
.1580
.2155
.3194
• 3695
. 4303
.4785

.5243

.3773

.4340
.4753
.1610
.0661
.3731
.0902
.1493
.2359
.3039
.1544
.2427
.3125
.3752
.0952
.1006f

•1615
.2167
. 3795.4330

.0997
1594

. 2459

. 3822

3. M
3. &%
3.890
3.871
3.81
3.95
3.924
3.871
3.913
3.931
3.990
3•839
83.45

3.913
3.898
3.O8
3.904
3.346
3.482
3.642
3.737
3.904
3.851
3.878
3.93
3.847
3.795
3.941
3.448
3.22
3.808
3.878
3.896
3.88S
3.901
3.658
3.715
3. 792
3.780
3.582
3,283
3.4 13
3.496 •
3.696
3.813
3.362
3.477
3.615
3.713

6

Run
No.

2 ..........
3 .............
4 ............
5 ............
7 .............
8 .............
9 .............
90...........

12.......

4627......
47.......
47A..•.
48 ......
49.......

06A.

51A......

52A....."..
--A.........

3-------

1020.00
1020.00
1020.00
1020.00
1020. 00
102% 00
1020.00
1920.00
1020. 00
1020.00
1020.0

Gate Model Model
elevation head oncrest Q

0. 1001

.1609
2464

.3136

.3739
.O096

.4317

.4035

.3424

.5275

.5914

0.431
.918

1.839
2. 723
3 625
7.901
4. 571
4.105
3. 147
6. 257
7.452

6

Colog

-0.995M3
-. 7934
-. •094
-. 5036
-. 4272
-. 2150
-. 3848
-. 3942
-. 4855
-. 2778
-. 2181

-5. 2733

Lg
Q

-0.3652
-. 072
+. 2w4
+.4350
+. 5593

+.8977+. w
4. 6133
+.4979
+.7964
+.8723

+5.1940

7 I 0

(LogiH) a

0.990.5
.6295
.3701
.2,536
.1825
.0462
.1331
.1554
.2167
.0772
.0520

3.1068

Lu~g Htx
log Q

+(. .eA35
+.0295
-. 1809
-. 2191
-. 2389
-. 1930
-. 2408
-. 2417
-. 2,317
-. 2212
--.19.0

--1. 5.33

7

1A =5.2733n +5.1940 1.5533 + 3.1068 n 5.2733 A
A = 1.2476- LogK. L n =1.6175

K. L = 17.63 L = 4.1668 K. = 4.244

1020.00 0.1026 0.469 -0.9889 -0.3383 0.9778 +0. 3345
1020.00 .0661 .229 -1.1798 -. 6407 1.3919 +.7559
1020.09 .1586 .917 -. 7997 -. 0379 .6395 ±.0303
1020.00 .1610 .928 -. 7932 -. 0323 .6291 +.0250
102L 00 .2455 1.946 -. 6100 +.2663 .3720 -. 1624
1020.00 .3144 2.746 -. 5025 +4.4387 .2525 --. 2204
1020.00 .3695 3.655 -. 4324 +. 5629 .1870 -. 2434
1020.00 .3773 3.716 -. 4233 +. 5706 .1792 -. 2413
1020.06 .3731 3.617 -. 4282 +.5583 .1833 -. 2391
1020.00 .4303 4.531 -. 3662 +.86562 .1341 -. 2403
1020.00 .4340 4.522 -. 362•5 +.653 .1314 -. 2376
1020.00 .4785 5.349 -. 3201 +.7283 .1025 --. 331
1020.00 .4753 5.381 -. 3230 +.7309 .1044 --.231
1020.00 .5243 6.218 -. 2804 +.7937 .0786 -. 2220

-7.8102 +4. 9114 5.363 -1.1300

14 A 7.8102 n + C4.9114 5. 3633 n + 1. 1300 = 7.8102 A.
A 1. 2432 Log K. L n = . 5997

K. L= 17.51 L = 4.1668 K,. 4.202

1
7 63 ............ 1022.06 0. 106N 0.430 -0.9974 -0. 3802 0. 998 +0.3592

64 ............ 1022. 06 .1615 .923 -. 7818 -. 0349 .6270 +.0276
65 ------------ 1022.06 .2167 1.470 -. 6642 +, 1673 .4411 -. 1111
6-------------1022.06 .3795 3.60 -. 428 +.5563 .1771 -. 2341
67 ....-....... 1022.06 .4330 4.528 -. 3635 +. 68 .1321 -. 2384

-3.2377 +'843 I 2.3721 -1908

5 A 3. 2377 +0.9843 0.19368 + 2.3721 = 3.2377 A
A =1 2323= Log I L f= 1,5990

K. L = 17.07 L = 4.1670 K = 4.097

7 68 ------------
69 ............
70 ............
7 1 -------- -- --

1023.51 0.0997 0.441 -1.0013 -1135.06 1.0020 +0.3060
102351 .1594 -.9 7 -. 0313 .6360 +0282
1023.51 .2459 1.837 -. 6092 -. 2641 .3712 -. 1609
1023.51 .3832 3.670 -. 4166 +4.,47 .1735 -. 2352

-2.8246 +.4379 2.181 --. 0119

4 A = 2.8246 n - 0. 4379 2.1833 n + 0. 0119 - 2.8246 A
A = 1.2220 =Log K. L 11 1. 5754

K L 16.867 L = 4.1670 K. = 4.001

155813-40----46
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TABLE 152.-Adjustneno by least square method-Continued

I

1 2 3 4 5 6 7 8 9

Test Run Gate Model Colog Log 55
No. No. elevation crest Q H (Log H) X

758 ------------ 1025.03 0.1544 0.924 -0.8114 -0.0343 0.6583 +0.0278
9 ----.-------- 1025.03 .2427 1.851 -. 6149 -. 2674 .3781 -. 1644

60 ------------ 1028.03 .3125 2753 -. 5052 +.4398 .2552 -. 2222
61 ------------ 1025.03 .3752 3.632 -. 4257 +.1501 .1813 -. 2385
62 ------------ 1025.03 .0952 .438 -1.0214 -. 3581 1.0432 +.36W

-3.3786 +.8749 z5161 -. 231

5 A - 3.3786 n + 0. 8749 2.5161 n + 0. 2315 =. 3786 A
A = 1.2175 = Log K. L n =1. 5429

K, L - 16.50 L - 4.1670 K.= 3.960

7 26A ........... 1027.11 0.0919 0.434 -1,0307 -0.3625 1.0747 +0.3758
27A ........... 1027.11 .1905 .925 -. 8225 -. 0338 .6764 +.0278
28A ........... 1027.11 .2360 1.838 -. 6271 +.2645 .3932 -. 165
29A .......... 1027.11 .3047 2.732 -. 5161 +.4366 .2664 -. 2253
29B ........... 1027.11 .3080 2747 -. 5115 -.438% .2616 -. 2244
29C ........... 1027.11 .3660 3.614 -. 4358 +. 5580 .1899 -. 2432
30A ........... 1027.11 .3W9 3.629 -. 4320 +.5598 .1I67 -. 2419
30B ........... 1027.11 .3727 3.616 -. 4286 +. 5582 .1837 -. 2393
30X .......... 1027.11 .4304 4.532 -. 3661 +-6563 .1341 -. 2403
30Y .......... 1027.11 .4243 4.621 -. 3723 -. 6552 .1386 -. 2440
30Z ........... 1027.1 .4280 4.517 -. 3686 +.6549 .1358 -. 2414

-5.9173 +4.3860 3.6411 -1.,6620

11A =5.9173 n-+ 4.3859 3.6411 n + 1. 6620 8.9173 A
A = 1.2178 = Log K.. L n 1. 5227

K. L = 16. 51 L = 4.1670 K,.. 3. 963

7 54 ............. 1026.93 0.0902 0.438 +1.0448 +0.3585 1.0916 +}0.3746

M5............ 1028.93 .1493 .929 .8259 +.0319 .5822 +.026456 ............ 1029.93 .2359 1.652 .6273 -. 2677 .3831 -. 1679
57 ------------ 1028.93 .3039 2723 .6173 -. 4351 .2676 -. 2251

3.0553 -3J1 24349 +.O080

4A -
3

.0153 n + 0.3124 2.
4
349 n - 0.000 =3.0153 A

A = 1.2119 =LogK..L n =1.5041
K. L = 16.29 L - 4.1670 K. = 3.909

TABLE 152.-Adjustmem by least square method-Continued

2 3 4 5 6 7 8 J 9

Test Run Gate Model Model Colog Log Log H

No. No. elevation hcreston Q Q (Lg log) Q

7 21X ........... 1031.56 0. 0725 0.323 -1.1397 -0.4902 1.2988 +0.6587
22A ........... 1031.56 .0873 .430 -1.60550 -. 3M8 1.1215 +.3884
22B ........... 1031.56 .0880 .435 -1.0555 -. 3611 1.1141 -. 3812
220 ........... 1031.06 .0809 .435 -1.0511 -. 3618 1.1048 +.3803
22X .......... 1031.56 .1501 .941 -. 8236 -. 0262 .6784 +.0216
2Y -.......... 1031.56 .1203 .681 -. 9197 -. 1672 .8459 +.1537

23A ........... 1031.56 .1468 .913 -. 8333 -. 0394 .6943 +.0328
23X .......... 1031.56 .1930 1.380 -. 7144 +.1400 .5104 -. I00O
24A ........... 1031.56 .2339 1.843 -. 6310 +.26&56 .3981 -. 1676
24X .......... 1031.56 .2640 2229 -.1771 +.3481 .3330 -. 2009
ZIA ........... 103.106 .382 2.716 -. 5193 + 4339 .2696 -. 2253
251 ........... 1031.56 .3821 2. 710 -. 5199 4-.4339 . 2702 -. 22155

-9.8436 -. 1912 8.6391 +.9974

12 A = 9.8436 n - 0.1912 8. 391 n - 0. 9974 = 9.8436 A
A - 1. 219 =Log K. L n =1. 4883

K" L .1...0. L = Ct1670 K= 3.847

7 7A ----- -----. 1M33. 91 0.0894 0.434 -1.0487 -0.3627 1.10997 +1.429
7X ........... 1033. 91 .0578 .226 -1.2381 -. 6453 1.5328 +. 7989
A -............ 1033.91 .1471 .914 --8307 -. 0392 .6904 -. 4032" 9A_ _.. - ...... ý 1033.91 .2381 1.841 -. 6232 +. 2B52 i .3884 --. 1653

9X ............ 1033.91 .1916 1. 343 --. 7176 +. 1281 .5150 --. 0919
OY ........... 1033.91 .1918 1.349 --. 7172 +. 1299 . 5143 --. 0931
10A ----------- 1033.91 .3083 2.725 -. 5110 +.4354 .2612 --. 2225
ion ----------- 1033. 91 .3761 3. 677 --. 4247 +. 5655 . 18W --. 2402

1O0 ........... 11033.91 .3424 3.162 -. 4655 +.5000 .2167 -. 2327
OD -........... 1033.91 .3392 3.154 -. 4695 +.4989 .2205 -. 2343

10 ........... 1033.91 .3748 3.671 -. 4262 +.5648 .1817 -. 2407
l0t............1033.91 .2749 2.286 -. 106 -. 23590 .3145 -. 2013

1-8.0334 +2 3990 6.1156 -. 5101

12A = 8.0334 n + 2.390 6.1156n +0.5101 = 8.0334 A
A - 1.1951 = Log K. L n = 1.4864

K.. = 15.67 L = 4.1670 K.. 3. 760

The runs were divided into groups, made with the gates at the same elevation.
At the bottom of each of these groups the calculations for the values of K. and
for n for that elevation are shown.

An explanation of the laws of hydraulic similitude and the transference of
results from model to prototype are given below. The subscript , denotes proto-
type quantities, and the subscript .. denotes model quantities. The scale ratio
of the model is denoted by N. On page 695 it was stated that

7 21 .-- - - - -
22 .-- - - - -
23.-
24 ............
25 .-- - - - -

1031.41 0.0573 0.218 -1.2418 -0. 6609 1.5422 +0. 828
1031.41 .0992 .433 -1.0496 -. 3631 1.1017 +.3811
1031.41 .1465 .911 -. 8342 -. 0407 .6958 +. 0340
1031.41 . 2349 1.837 -. 6291 +. 2641 .3958 -. 1661
1031.41 .23060 2.734 -. 5143 +.4368 .2645 -. 2246

-4. 2690 -. 3638 4.0000 +.8452

5 A - 4. 2690 n - 0. 3638 4.0000 n- 0.8452 =4. 21690A
A 3 1. 2123 - Log Ii. L a = 1 5051

K. L = 16. 30 L = 4.1670 K,.. -3.913

Q = Q.Nsn1

also, in the case of the quantity of water flowing over a darn

Q,=K 0 L0 H,,'

7 37 ............
39 ............

40 ............
41 .-----------
42--.----------
43 . ---------
44 ............
45 ............

1031.54 0.0570 0.228 -1.2373 -0.6426 1.5310 +0. 7952
1031.54 .0837 .396 -1.0773 -. 4021 1.1605 +.4332
1031.54 .1119 .609 -. 9512 -. 2156 .9047 -. 2350
1031.54 .1404 .842 -. 8526 -. 0749 .7270 +.0638
1031.54 .1690 1.114 -. 7721 +.0468 .5962 -. 0361
1031.54 .1950 1.404 -. 7100 +.1475 .5041 -. 1047
1031.54 .2225 1.706 -. 6527 +.2321 .4260 -. 1515
1031.54 .2536 2080 -. 5959 4.3181 .3550 -. 1896
1031.54 .2690 2270 -. 5703 ".3560 .3252 -. 230

-7.4194 -. 2347 6.5297 +. 8123

and, for the model

from (I) and (3)

equating (2) and (4)

but

Q,= Km.LmHýn.

KL,H,,n K1L.Hm.N51

L,=NL. It•=NH.

(1)

(2)

(3)

(4)

(5)

9A - 7.4194 n - 0. 2347 6.5297 n - 0.8123 7.4194A
A = 1. 2078 Log K. L n 1.4967

,K. L 16.13 L = 4.1670 K. - 3.872 I Chick, Alton C., John R. Freenmifs Hydraulic Laboratory Practice, p. 796.

I
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substituting in (5), assuming n,,=n.=n

KNL.(N,,)=K,,,L,,HfN5in
Simplifying

head of the column. The results in this table were plotted and are shown in
figure 338. This diagram is based on having all the gate crests at the same
elevation.

TABLE 154.-Discharge table computed from the formula Q= KLHn(6)
With the value of K. and n for each gate setting a table of values for K, and n

were obtained and are shown In table 153. Values of K. were calculated using
equation (6) and the values of K,. and n from table 152. The values of n are
the same whether model or prototype. Table 153 gives the calculated resulta
These data were plotted as shown on figure 337.

[Discharge (Q) for all three gates at the same elevation]

Reser- neser Reser.Quanti- voir i- esero Quanti- Quantie voir
ty inty Ii voir ty In voar ty in water
c ubi r water cubic water cubic sace e surfacecubic serface feet per b rfFace feet per eleva second eeleva-feeodtipreea eon d r lv-scn second

Head second ti on tion sn on tionover

Quanti. Re..r-ty in - voirtybin water
cubic surface

feet per serfva-
second tlovn

tion!TABLE 153.-Calculations of prototype coefficient of discharge from observed data
Kot.=K,.on, )X NI-6-- where N=72 and Log N=1.8573

1 2 3 4 5 6 7

gates
In feet Gate elevation

1,020
n=1.617

K -2M08
Kp=770.4See table

(1.5-c) N ":-" K M odel K Proto .Gate elevation 152 1.5-n Log NX type

1020.00 ------------------------ 1.618 -0.118 -0.2182 0. 6050 4.244 2. .W120.00- ----------------------- 1.600 -. 100 -. 1852 .6529 4.202 2.7431022.06- 1. 6W 000 - tO) -. 1839 .6548 4.097 2.801023.51---- ------------------- 1.575 -. 075 -. 1400 .7244 4.001 2.8981025.03 ------------------------ 1.543 -. 043 -. 0797 .8324 3.9W0 3.2961027.11 ------------------------.. 122 -. 023 -. 0022 .9075 3.9&.3 3.N61028.93 ----------------------- 1504 -64 -- .0 074 .98'2 3.09 3.8411031.41 ----------------- 1505 - -. 009 .9784 3.913 3.821031.54 ------------------------- 1497 + 003 +.OO6 1.0142 3.'72 3"971031.56 ------------------------ 1.488 +.012 +.0217 1.0513 3.847 4.0041033.91 .............. ..... 1..487 +.013 +.0251 1.0594 3.760 3. 84

All the curves in figure 337 are interdependent. For instance, if the prototype
coefficient curve is changed slightly, then the other three curves must be changed
accordingly in order for the given values to check. All the plotted points are
not given the same weight on the curves as there are more observations on some
than on others.

55

0

I
0

'C5.

a
z

'Cx

0

2

0
0

2--I ---- ---- -
2 -- ------

4 --------
6 --- ---- --

10 --------
12 --------
14 --------

24 --------

32 --------
36 --------

2 ---------
3 ---------
4 -------
6 --- ---- --
8 -- -----

12 ........
14 -- - ---
16 ........
20 -------
24 --------
28 --------

I ---------
2 --- -- ----
3 ---.-.---
4 --- ------
6 ---------

10 --------
12 --------
14 --------
16_ .......
20 --------
24 --------

770 1,021
2,364 1,022
4,544 1,023
7,252 1.024

13,970 1,026
22,25C 1,02=
31,920 1,030
42,860 1,032
95,000 1,034

08,260 1,036
97,920 1,040

131, 500 1, 044
-008,700 1,048
209,400 1,092
253,300 1.056

Gate elevation
1,025
n=1.549

K -3.220
K•Lt.900.0

1

Gate elevation
1,021
n=1.608

K,=2.617
K'L=785.1

705 1,022
2,393 1,023
4, 94 1,024
7,290 1,025

14,010 1,027
22.240 1,029
31,040 1,031
42, 00 1,033
54.70 1,035
67, 810 1,037
97,080 1,041

130,150 1,045
10, 8W0 1,049
206,700 1,053

Gate elevation
1,026
n=1.535

K =1.410
K,,L=l,022

Gate elevation
1,022
n=1.597

K,-20696
K,1L=8N8.8

Gate elevation
1,023
a = 1,584

10 2.80W
K4L=842.7

Gate elevation
1,024
af=1.500

K=3.002
KfL=900.6

809 1,023
2,447 1,024
4,076 1,025
7,404 1,026

14.150 1,028
22,400 1,030
31,990 1.032
42,810 1,034
94,700 1,038
67, 770 1,038
9, 7•0 1,042

129, 00 1,046
165,700 1,050
205,100 1.054

Gate elevation
1,027
n=1.524

K -39574
K I,;11072

843 1.024
2,527 1,025
4,804 1,02fi
7,577 1,027

14,400 1,029
22.720 1,031
32,340 1,033
43,190 1,035
55,140 1,037
68,130 1,039
97,030 1,043

129,560 1,047
165,400 1,051
204,300 1,055

Gate elevation
1,028
a=1.515

K =3.704
KL= '111

2,826
5,204
8,200

19,49024,180
34,160
45,300
57, 510
70.720
99.910

132, 500
102 200

0,020
1,027
1, 02
1,029
1,031
1.033
1,035
1,037
1,039
1,041
1,004
1,049
1,053

1,023
2,965
5,524
8,591

16,010
24,900
35,070
46,390
58,770
72,140

101, 6W
134,400
170,300

1.027
1,028
1,029
1,030
1,032
1,034
1,036
1,038
1,040
1,042
1,046
1,050
1,064

1, 072
3,084
5,720
8,088

16,450
25,500
•8,30
47, 310
59,840
73, 340

103,100
210,100
172, 100

1,028
1,029
1,030
1,031
1,033
1,035
1,037
1,039
1,041
1,043
1,047
1,091
1, 055

1,111
3 176
5,870
9,076

10,780
25.940
36,370
47.990
00,560
74.140

104,000
137,000

1,029
1,029
1,031
1,032
1,034
1,036
1,038
1,040
1,042
1,044
1,048
5,052

1,139
3,239
5,970
9,212

16.980
0, 2900

36.680
48,290
%O,930
74,129

104,300
137,300

1.030
1,030
1,0311, 032
1.033
1,035
1,037
1,039
1,041
1.043
1,049
1,049
1,053

901 1,025
2,067 1,026
5,032 1,027
7,895 1,028

14,900 1.030
23.380 1,032
3,3160 1,034

44,110 1,036
K, 150 1,038
09,210 1,040
98, 10. 1.044

130,600 1,048
166,300 1,052

Gate elevation
1,029
n=l.r0

K =3.796
KA=1,139

Gate elevation Gate elevation Gate elevation Gate elevation Gate elevation
1,030 1,031 1,032 1,033 1,034a=1.502 a-1.497 n=1.493 n=1.489 n=1.486

K -3865 K,=3.918 K-=3.951 K -3972 K -- 39S5KpI,;100 KL1I,175 KL=l,185 K,1=1,192 K.L=1.196

COEFFICIENT OF DISCHARGE IN Q -KLH n n IN Q-KLtn

FiGURE 337.-Coefficient (K) and exponential (n) curves for Q=KLHý

1,160
3,2840,038
9,302

17, 100
26,350
3•9840
48,440
61.000
74,620

10I,300
137, 200

5,031
1, 032
1,033
1,034
1,036
1,038
1,040
1,O42
1,044
1,040
1,050
1,054

1,175
3,318
6,089
9,367

17,190
26,440
36,930
48,520
01,120
74, 640

104,300
37, 000

1,032
1,033
l,034
1,035
1,037
1,039
1, 041
1, 043
1,045
1,047
1,151
1,055

1,185

6, 112
9.391

17,200
26,430
3A,880
48,420
60,950
74,400

103,800

1,0331,034
1,035
1,036
1,038
1,0O40
1,042
1,044
1,046
1,048
1.052

1,192
3,345
0,119
9,392

17,180
26,370
36,770
48,230
60,080
74,030

103,200

1,034
1,039
1,036
1,037
1,039
1,041
1,043
1,045
1,047
1,049
1,053

1,196
3,349
6,117
9,390

17,140
20280
36,610
48,000
00,350
73,600

102,500

1,035
1.036
1,037
1,038
1,040
1,042
1,044
1,046
1,048
1,050
1,054

Values of K. and n were read from these curves for each foot of gate eleva-
tion. By substituting these values In the equation Q=KLHn, and using differ-
ent values of H, the discharge table, table 154, was prepared.

Table 154 was compiled to furnish material for the construction of discharge
curves. Therefore, only a sufficient number of points was calculated to fix
the curves. Additional points may be calculated from the values given at the

I ______ _______ , ______ , , ______ _______
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The results of the coefficient test show that the spillway will discharge the
quantity anticipated in the preliminary design calculations and have a small
margin of safety in the form of additional discharge.

A discharge curve for the prototype spillway was the major requirement of
the coefficient experiment, but in order to show the results in a more conven.
tional form the values of C in the formula Q=CLH312 

as shown in table 151
were plotted against reservoir elevations. In order to obtain a smooth curve
through these observed points on cross-section paper, especially when there were

figure 340. These curves were constructed to make possible a comparison
between the results of these tests and tests on other models that have been
calculated for C in Q=CL-L1

5
.

10 "e I I- . -

1060 LEGEND _ _ _ _ .
*o Gatan at 1I ,020.0 obberved point-"s0. ' 102,6

1025.03 -T,
01,,

- " " 0 .4 102H.93 /
IO0'l.S4 

"I

,00023.51 " 4 "

10/ 4-

3.3 3.4 3.5 3.6 3V 3.6 3
COEFFICIENT OF DISCHARGE IN Q-CLH312

FIGuaE 339.-Co efficient of discharge (C) in Q=CLHs/2-Reservir elevation for com-
parison with observed data.

DISCHARGE- THOUSAND CFS

FiGURE 338.-Discharge curves.

only four or five observations, values of C for each curve were calculated. For
each observed gate elevation, values of the head covering the observed range
were assumed and values of C calculated by use of the formula C=KHn,-SI.
This equation is derived as follows:

Q,=CLtII.I2 and Q,=K•LJIý," (1) and (2)

equating (1) and (2)
CLv4It2,1= KL,I4."

! I'* "WMi i

1030 N •o '". ' / • -• -

10202. V. 2.8 2.9 3.0 3.1 12l 3.3 3.4 3.5 •3.6 3.1 5.8 3.9 41)
COEFCIE•NT OF DISCHARGE IN -CLH3/a

FIGURE 340.---oefficent of disc/arge (C) in Q=CL/]P1--Reservoir elevaion for com-
parison with other similar data.

or

C=KHV"-32 (4)

The values of K1 and st were taken from the curves on figure 337. Curves
were then drawn through these calculated points. As can be seen on figure 3389,
these are smooth curves and pass through the observed points very consistently,
but there is no way of interpolating results for gate elevations between those
observed directly.

By the above method, curves showing C plotted against reservoir elevation for
gate elevations of 1,020, 1,022, and so forth, were plotted and are shown on
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The fact that the curves cross each other can be explained by a study of the
changing crest section as the gates are raised. The angle between the slope
on the upstream face of the crest section and the chord of the gate section
increases very rapidly as the gates are raised, thus changing the conditions of
flow radically.

All results were checked, and the plotted curves show the final analysis of
the data.

The values of C in Q=CLH3
/
2 

are assumed to be the same for model and
prototype.

Pressures on drum gates.
Eight piezometer openings were installed in one of the drum gates and con-

nected to glass tubes by means of rubber tubing. These piezometer openings
were referenced to the gage board in such a manner that the capillary attraction
in the glass tube was taken into account. The pressures were read in feet of
water directly on the glass gage tubes. While the above-mentioned calibration
runs were in progress, a series of readings on the gage tubes were observed for
each gate elevation and head over the gate. These results were transferred to
prototype values and plotted. The curves shown in figure 341 are representative
of the data obtained.

.4
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and connected to glass gage tubes by means of rubber tubing. Runs of 20,000,
40,000, 60,000, 80,000, 120,000, 160,000, 200,000, 240,000 cubic feet per second were
made, and a series of observations made on the gage tubes for each run. A rep-
resentative group oIf results together with tlie location of the openings are slhwn
in figure 342.

0.-,•.,.I
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FIGuRs 341.-Drum gate pressures.

As no pressures were found to be substantially less than atmospheric, the
results could be transferred by simply multiplying model pressures by the scale
ratio (72).

Tests on training walls.
From visual observations of the upper nappe of the jet along the training

wall on the downstream face of the dam, it was felt that these walls might be
modified to contain less yardage of concrete and improve their architectural
appearance. Upper nappe measurements were made with all gates at elevation
1,034 and the reservoir surface at elevation 1.052 and all gates set so as to hold
the reservoir at elevation 1,052 when quantities equal to 120,000, 160,000, and
180,000 cubic feet per second were passing the spillway.

The results of the test show that the upper corner of the training wall could
be reduced to a curve of approximately 35-foot radius and result in a saving of
concrete. The point of intersection of the sloping training wall with the hori-
zontal wall could be moved closer to the downstream face of the dam, thus
making a steeper slope than that given and would result in a further saving.

It was also desired to obtain pressures on the sides of the training wall on
the power house side of the apron to assist in the design of this wall. Twenty-
five piezometer openings were placed on the spillway side of the training wall

-20 0 20 40 50 80
PRESSURE HEAD IN FEET OF WATER

FIGURE 342.-Training wall pressures.

100o 120

-~1

.1
-l

At higher discharges the section of wall from the front face of the powerhouse
extending downstream is in effect an overflow dam. For all discharges above
185,000 cubic feet per second, water flows over the top of the wall from the
powerhouse tailrace into the stilling pool and at 240,000 cubic feet per second
reaches a depth of 10 feet. This action is shown to be maximum at section 4,
and there is a slight negative pressure near the top of the wall. The water sur-
face in the stilling pool is high enough at section 5 to make the effect negligible.
There is. however, a flow over the wall into the stilling pool from the front
edge of the powerhouse to the end of the apron.

Velocity studies.

Measurements of the velocities on the apron of the model were made for
comparison with the computed velocities on the prototype to determine the
magnitude of the error which results from the fact that the model might not

I
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have relatively the same coefficient of roughness as the prototype. The results
of the comparison of the velocities measured on the model with those computed
from the prototype showed only a small difference between observed and com-
puted values. Table 155 gives a summation of the results of the velocity
studies.

TABLE 155.-Comparison of velocities measured on model and conveted to prototype and
velocities computed from prototype

Friction loss in Net

Quantity Theoretical velocity head Percent

in feet of water Velocity Velocity head difference

cubic feet F. p. . Ft. calculated
p _ _andper Velocity measured

second Velocity hVeiad Com- Mess- Corn- Meas- Corn- Meas- velolties

F. -). s. Ft. iutcd ured puted iured seuted ured

1 2 2 4 5 (5 7 8 5

40,000 1226 233.1 92.9 1112.2 95.2 91.6 1410 130.6 3.74
l2OO 124.8 242.0 38.5 41.4 114.4 112.6 203.5 197.1 1.61

200,000 124.4 241.0 22.5 20.6 118.4 117.7 218.5 215.5 0.M

Gate operating program.

For the purpose of determining a gate operating program, a series of runs
was made with the gates set at different elevations from the fixed crests. All
combinations of one gate at elevation 1,020 and the other two at elevation 1,034
were run with the reservoir elevation held at elevation 1,034 and also at 1,052.
Similarly, all combinations of two gates at elevation 1,020 and one at elevation
1,034 were run with the reservoir held at elevation 1,034 and also at elevation
1,052.

Results show that when the gates are at widely different elevations the conx
ditions in the stilling pool are not satisfactory. The jets from the gates at
widely different elevations combine on the rollway and set up a disturbance be-
fore the water enters the pool. For instance, with the center gate up and the
two outside gates down, the jets from the outside gates spread in under the Jet
from the center gate because it strikes farther down on the rollway. This dis-
turbance is carried down through the pool.

In testing for an operating program the possibility of some irregularity that
might cause one or more of the gates to become inactive was considered. For
instance, a test was made of the action with gates 1 and 2 at elevation 1,034
and gate 3 at elevation 1,020. The results show bad conditions in the pool but
not serious enough to cause alarm over the safety of the structure.

The most undesirable condition resulted when the tail water was at a mini-
mum, the reservoir at elevation 1,034, all gates at elevation 1,034, and one of
them suddenly dropped to elevation 1,020. This allowed approximately 18,000
cubic feet per second of water to rush into the pool. Although the tail water
was swept off the sloping apron and into the flat part of the apron, whirls soon
developed which prevented the tail water from being swept past the sill. The
tail water very quickly filled up sufficiently to control the jump.

Undesirable conditions were caused when the gate farthest from the power-
house was completely down and the center gate and gate nearest the powerhouse
were completely raised. This condition results because there is more area in
the whirl when it turns toward the powerhouse rather than away from it. A
larger whirl is of mere severe proportions. With the gate nearest the power-
house completely down and the other two completely raised, the whirl beyond
the end of the apron can turn both into the tailrace and toward the right bank
and is somewhat dissipated In this dividing process. This causes less undesir-
able conditions.

STUDIES OF AUXILIARY PASSAGES

Outlet conduits.

The outlet conduits couldnot be built directly through the model of the dam,
because the model was located over a concrete wall which was part of the.
permanent building. (See fig. 333.) Instead, the water was brought under
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the model through an 8-inch pipe and carried through the dam parallel to its
axis. Outlet conduits were opened out of this header pipe perpendicular to the
center line and carried, through the downstream face of the dam. Figure 330
shows this model set-up. A single slide gate at the entrance from the forebay
was the only control provided at first.

As originally installed, each of the eight outlet conduits was carried through
the model with the center line at elevation 865. Visual observations and pic-
tures were made of the action of the stilling pool with conduits wide open and
the pond held at elevation 1,034, with the conduits closed and various flows
over the spillway, and with all conduits open and 200,000 cubic feet per second
flowing over the spillway.

With this set-up, the jets from the outlet conduits fell into the pool near the
toe of the slope and caused serious disturbances. The set-up was generally
very unsatisfactory, even with the addition of deflectors above the openings.

In the next tests the center line of the slide gates remained at elevation 865,
and the invert of the outlet conduits changed to follow a parabola from the slide
gates and connect with the tangent to the 60-foot-radius bucket at elevation
828.5. (See fig. 26.) The procedure of testing followed closely that given above
except the various sills and diffuser baffles used on the apron were also tested
in conjunction with the sluices to see if a more even distribution of velocities
across the apron and sill could be obtained. Also, controls were made for each
conduit so they could be operated singly or in combinations. The conduit was
either completely opened or closed at all times, as this was the assumed method
of operation expected on the prototype.

In the original design the conduits were brought through the dam in pairs.
As a result, the jets impinging on the spillway pool caused unsatisfactory condi-
tions. It Was hoped to remedy these conditions by spreading the outlets more
evenly across the bucket Accordingly, four conduits were held with a center
line perpendicular to the axis of the dam, and the other four (one of each pair)
were diverged at an angle of 11' from the other one in the pair. (See fig. 343.)
The invert was held at the same slope as before. Procedure similar to the
above was followed in testing.

Tests were made on this set-up to determine the pressures existing in the
sluiceways when water was flowing over the dam and not through the conduit
openings. To do this, two conduits were sealed from the header and two
openings inside each conduit were connected to gages. Runs were made with
flows of 20,000, 40,000, 80,000, 120,000, 160,000, and 200,000 cubic feet per second
and a series of observations on the gage taken for each run. The results of
these tests are given In table 156.

As a means of decreasing the negative pressure found in the conduits, a
parabolic hump was incorporated into the dam- extending from the 0.7 slope
down to the 60-foot-radius bucket through which the sluices opened. Testing
procedures similar to those previously described were used for these tests.
Table 156 shows the results of these tests.

Various types of hoods on the face of the dam above the conduit openings
were tested on the model prior to installing the parabolic hump. Pressures
shown in table 156 in the conduits were measured, as stated above, on the best
form of these hoods.

The results of these tests show a comparatively wide range of pressures in
the outlet passages as the quantity over the spillway is increased from very
low flows to maximum discharge. The negative pressures might be useful In
increasing the discharge through the conduits when they are operating in con-
junction with the spillway, but at the same time if the outlet conduit control
gates were closed and water was flowing over the spillway, these gates would
have to be stronger to withstand the pressure. As the pressure varies for
different flows, the effect could not be relied upon to assist in the flow through
the conduits.

Conditions were improved by diverging the outlets, but neither the action of
the water flowing over the dam and past the outlets or the general appearance
of the dam was satisfactory. To correct these factors, the shape of the outlets
through the face of the dam and bucket was changed.

The first change was to maintain the sides of the straight conduits parallel
to their center lines. In the diverging conduits, the side farthest from the
straight conduit was made parallel to the center line of the diverging conduit.
The side of the conduit next to the straight one was made parallel to the center
line of the straight one.
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From a review of the results obtained from the outlet conduit tests and a
study of the results of the pressure tests, it was decided to change the operat-
ing program for the model. This change was to allow the outlet conduits to
discharge their maximum capacity as the flood approached and to remain open
after the spillway came into action. At the maximum discharge of 240,000
cubic feet per second, the outlet conduits would be discharging 40,000 cubic
feet per second and the spillway 200,000 cubic feet per second. This procedure
would greatly reduce the probability of erosion on the floors of the outlet
conduits at the openings and would eliminate the necessity of deflectors of any
type over the outlet openings.

TABLE 156.-Pressures in outlet conduits
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discharge of the jets of water in the tailrace caused unsatisfactory conditions.
A solution was worked out and recommended with possible modifications, but
as later plans for the project eliminated the needle valves entirely, further
study was unnecessary.

Powerhouse water discharge.

After the first six tests were run on the model, the powerhouse was so con-
structed as to simulate turbines discharging through draft tubes. The correct
flow was maintained through the powerhouse and the tail water held at the
height corresponding to the flow, and visual observations were made.

No quantitative studies of the flow conditions from the powerhouse were
made. With the maximum flow (8,000 cubic feet per second) coming from the
powerhouse, no undesirable conditions were observed with either the spillway
or the outlet conduits, or both, discharging.Model pressure from

water column
Ft.

Protoype pressure
culatedFt.

Prototype discharge in cubic feet per second
Straight
outlet

Diverging
outlet

Straight
outlet

Diverging
outlet

a --------------------------------------b ------------ _----------- ---------
R -------- ------------ _----
b ------------------------------------------40,000:
a ---------------------.---------------------
b .........................................

12,0. --------------------------

a---------------------- ---------- _--
b --------------------------

120,0100:- - - - - - - - - - -- - - - - - - - - - -
a --------------------------------------
b-------------------------------------_
0-K-------------------------

280,000:
a-------------------------- - --------------

b -----------------------------------.------
c -------------------------------------------

2

-0. 0163
-. 0098
-. 0286

-. 0240
-. 0697
-. 0421

-. 1378
+0374
-. 0O68

-. 1101
+. 1134
-. 1031

-. 0681
+,3099
-. 0G21

+. 0115
+. 18o0
+.0549

3

-0.0059
-. 088
-. 0170

-. 0246
-. 1512
-. 0544

-. 1439
-_1058
-. 2656

- 1109
-. 0481
-. 2826

-. 0664
+. 2160
-. 2441

.0024
+. 0739
-. 0796

4

-0.454
-5.026
-2.059

-1.728
-5.018
-3.031

-9. 22
+2. a93
-4.090

-7.927
+8.165
-7.423

-4.903,
+13.457

-4.471

+.857
+22.313
+3.953

-0.425
-6.394
-1.224

-1.771

-3. 917

-- 10.361
-7.618

-19.123

--. 417
•-a 463

-20.347

-4. 781
+5.321

-- 17.576

-172
+15.617
-5.731
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FIGuRE 343.-Details of outlets.

a 0 60-foot radius deflectors, each deflector covering two outlets.
b No deflectors over outlet openings.
c Parabolic hump over outlet openings.

Because half of the outlet conduits came through the dam perpendicular to
the axis and the other four at an angle to the axis, different conditions existed
in the pool when different conduits were operated singly or in combination.
This necessitated the determination of an operating program for the conduits.
From a series of tests in which the conduits were operated singly and in com-
binations of twos, threes, fours, etc., the results showed that the gates should
be opened in the following order to give best flow conditions. The sluiceways
are numbered from left to right looking downstream. Outlet No. 3 should be
opened first, then No. 0, then No. 8, then No. 1, then No. 4, then No. 5, then
No. 2, then No. 7.

This latest change showed a decided improvement, but the symmetrical ap-
pearance of the dam was disturbed. (See fig. 343.) In order to Improve the
appearance of the openings and further spread the discharge Jets, the sides
of the outlets of the straight sluices were diverged with respect to their center
lines, an amount such that the width of the floor and the openings was equal
to the floor width at the openings of the diverging sluiceways.

Needle valves.

In the original design of the dam, two 72-inch needle valves located in the
river end of the powerhouse and discharging into the tailrace next to the spill-
way training wall were included. Operation disclosed Immediately that the

COMPARISON OF PROTOTYPE WITH MODEL

Unusually heavy rains on the Ohio River drainage basin in December 1936 and
January 1937 resulted in flood stages all along the Ohio River. During this period
practically the entire flow of the Clinch and Powell Rivers above the dam was
stored in the reservoir. This necessitated raising the spillway drum gates a
maximum of about 11 feet above the concrete spillway crest to hold back the flood-
waters. Late in January it was seen that moderate discharges would not cause
further rises on the Ohio and Mississippi Rivers, and accordingly water was
released to provide storage space for possible additional run-off. Much of the
release was accomplished by lowering the crest gates and allowing the water
to discharge over the spillway.

Stilling basin.0

Advantage was taken of this opportunity to observe the action of the spillway
and stilling basin for heads on the gates up to 9.7 feet and for spillway dis-
charges up to 30,000 cubic feet per second. Several special arrangements of the
gates were tried out in order to compare the results with the model tests.

Observations of flow over the spillway and through the outlet conduits of the
prototype lead to the following conclusions:

1. The hydraulic jump forms satisfactorily when all three spillway gates are
operated alike.

V Hlckox, G. H., Performance of Norris Stilling Basin During 1937 Flood. TennesseeValley Authority, July 1938.
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2. Operation of the stilling basin Is not satisfactory when the spillway gates
are not operated alike. Symmetrical arrangement of gate openings is not a
sufficient condition for satisfactory operation of the stilling basin. The arrange.
ment of openings must be uniform as well as symmetrical.

3. The stilling basin does not operate as well for outlet conduit discharge as
for spillway discharge over uniformly operated gates. Whenever the desired
discharge can be obtained by spillway operation alone, outlet conduit discharge
should be avoided.

4. At low discharges, and with water flowing over the raised drum gates,
waves exist on the face of the spillway. They are caused by vibration of the
nappe as It falls over the gate to the crest of the dam. The vibration of the
nappe is apparently not due to a lack of air supply beneath It. The true cause
is not known.

5. When the gates are raised above the crest, air is drawn beneath the nappe.
rt escapes through the nappe a short distance below the crest of the dam, making
the sheet of water. on the face of the spillway thicker until all the air has
escaped.

6. When the gates are lowered to the crest, entrainment of air at the surface
of the water appears to be governed by the depth of water over the crest. The
greater the depth, the greater is the distance traveled before entrainment of air
begins. Since both the depth of flow and the distance traveled are greater, the
velocity must also be greater. It seems probable that depth of flow, as well
as velocity, Is a factor governing the entrainment of air.

7. Performance of the prototype agrees well with theresults of model tests
for all conditions observed. Observations of stilling-basin operation for much
higher discharges are desirable in order that the prediction of the model may
be verified over as great a range of conditions as possible.

Comparison of the operation of the prototype with the model, while not exact,
owing to the fact that similar conditions were not obtained, nevertheless offers
good enough agreement to show the value of model tests. In all cases the
model predicted faithfully the salient characteristics of flow and the general
type of operation of the stilling basin.

ARCHITECTURAL STUDIES

The only purely architectural studies made were on the spillway bridge and
piers. The original bridge was designed as a through-truss type in 100-foot
spans from pier to pier. This was replaced by a pony-type truss and finally by a
plate girder bridge. The latter necessitated changes in pier design, which, when
tested, produced no undesirable results. In the final set-up, elevator towers
(one of which was later eliminated) at each end of the spillway were built

The results of the architectural studies In connection with the sluice open-
ings are shown in figure 344. The appearance of the completed project was kept
constantly In mind in conjunction with all changes. Both the through-truss
type and the pony-truss type bridge appeared to be somewhat out of proportion
when placed across the spillway. The plate girder bridge appeared to be much
more in keeping with the other features of the dam and added greatly to the
appearance of the structure. The change in design of the, downstream face of
the piers to support this bridge was beneficial to the aeration of the Jets from
the gates when they were near to and at their maximum elevation. Clearance
beneath the structure was as good as In previous designs.

STRUCTURAL MODEL STUDIES

In connection with the design of the dam, it was deemed advisable to check
at least part of the mathematical analyses by use of a structural model. The
model permitted not only a check of some of the mathematical analyses but
also the observation of some deflections and stresses which would not have
been obtainable by other means.

The United States Bureau of Reclamation, which conducted the tests 6 for
the Authority, had previously conducted similar tests and was well equipped
with both experienced personnel and proper equipment with which to conduct

Smith E. D., Tests on Plaster-celite Model of Abutment Section of Norris Dam, U. S.
Bureau of Reclamation Technical Memorandum No. 433, January 31, 1935.

r
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the Norris Dam tests. The work on the Norris model was a continuation of
the testing methods applied to a model of Grand Coulee Dam' incorporating
changes and improvements that the previous work indicated to be desirable;
particularly, these changes included increased depth and the extent of founda-
tion, provision for discontinuities in the foundation, and means for measuring
stress concentration at the corners.

(A) Original design.

(B) Final design--Outlet conduits.
FiGual 344.-Results of architectural studies.

Tile first work of importance on model studies of this type for gravity dams
was that of Wilson and Gore.' The model arrangement used in the Norris tests

ISmith. E. D., Model Tests of Grand Coulee Dam, U. S. Bureau of Reclamation Technical
Memorandum No. 372, March 1, 1934.

' Wilson, John S., and Gore, William; Stresses in Dams: An Investigation by Means of
India Rubber Models, Minutes of the Proceedings of the British Institute of Civil Engineer-
iug, vol. 172, pp. 107-133, 1907-8.
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is similar to that nsed by Wilson and Gore, except that in the case of Norris
the model was much larger, a liquid live loading wus used, and more sensitive
apparatus was employed for the measurement of strains and deflections.

Model material.

A mixture of commercial building plaster and celite, a silica product com-
monly used as an admixture to concrete, was used for the construction of theI
model. The purpose of the celite was to dilute the plaster to produce a lowe ir
modulus of elasticity.'

The proportions of the material used in the model were 1 part celite, 2
plaster, and 3% parts water, all by weight. This mixture ordinarily sets
about half an hour when mixed without the addition of retarders or aeelet
ators. Where setting is too fast, the speed can be retarded by the addition d`

a small amount of aqua-gel. A very desirable feature of this mixture is that
it sets at practically constant volume. When freshly mixed, the resulting prod.
uct has a consistency of pancake batter and will flow easily and completely Iii

(C) Final design-Spillway bridge and piers.

FIGURE 344.-Results of architectural studies.

fill a form to any shape likely to be used. Some agitation is required to expel.
air bubbles that have become entrained in the mix. The material remains
plastic even after setting until thoroughly dried. The drying period is usually
about 10 days for a 3-inch thickness. When thoroughly dry, this mixture forms
a homogeneous, isotropic, and highly elastic material. The average values of,
modulus of elasticity and Poisson's ratio determined from test specimens were:
120,000 pounds per square inch and 0.2, respectively.

Similarity conditions.

When comparing the behavior of the model with the prototype, It is neces-
sary that the following relationships be known:

The model was loaded with mercury and the (lead weight or the dam was
produced by weight hung on the model to balance the liquid pressure In the
same proportion that concrete would balance a water load.

With a model scale equal to- and a specific gravity loading equal to G times

that of water, the unit liquid pressure at the base of the dam will be -times that

of the model, and this ratio will be the same for the stresses. The model scale se-1

lected was --- and G equal to 13.6; therefore, the stresses of the dam would be
60

-f- =4.41, or the stresses in the dam would be 4.41 times those of the model. If

the modulus of elasticity of the concrete in the dam is equal to Ed, and the modulus
of elasticity of the model is equal to E., the ratio between unit strain in the model
and in the dam will be the ratio of the unit stress multiplied by the ratio of the two

muoduli of elasticity or-2X-. These strains are acting over lengths of the dam

n. times the corresponding length for the model. The total deformation of the
(lam given as the deflection at a certain point will therefore be n times the ratio for
the unit strain compared to the total deformation of the model. The ratio between

the deflection of the dam and the deflection of the model will be n '. Assum-

ing a modulus of elasticity for concrete equal to 3,000,000, this ratio will be

0,00=-L.59, or the deflection of the dam will be 10.59 times the deflec-

tion of the,model. This latter comparison can be made only between the model
slab and a similar slab cut through the dam. If there is a difference in the modulus
of elasticity of the concrete of the dam and the rock foundation, the deflections
will be altered. Also, in the actual dam, the lateral restraint of the sections, due
to the continuity of the structure, will reduce the deflection.

Stress-strain relations.

As stated before, the stresses in the model and prototype are connected by
the relation of scale and specific gravity, but the strain relationship is not so
simple. The model slab, having no lateral forces acting, is under condition cf
plane stresS, while in the dam the lateral forces between sections prevent
lateral strain so that a section through the dam will also be under plane strain.
However, since the lateral stresses cannot affect the stress in the plane nor-
meal to them, the simple stress ratio between model and prototype is not affected.
In reducing the strain measurements on the model to stresses, a stress-strain
relationship was developed.a

INOTATION

Fx, ey, Maximum and minimum principal strains, respectively.
'H, eD, IV, Measured strains about a point on gage lines making angles of 00,

450, and 900 with the horizontal.

ax, vy, Maximum and minimum principal stresses, respectively.
all, oV, Horizontal and vertical stress components, respectively.
p=Poisson's ratio.
O=The angle between ex principal strain and the horizontal.

The three following equations give the magnitude and direction of the prin-
cipal strains In terms of the measured strains:

1. fX+6y=eH+eV
2. exz-y=(eH-eV) Sec 20

2 0 D- 0 1-eH-V

3. Tan 2=-- H--V

The principal stresses accompanying these principal strains are given by

these equations: E

'5 Smith, E. D., Model Tests of Grand Conlee Dam, U. S. Bureau of Reclamation Tech-
nical Memorandum No. 372. March 1, 1934.

155813-40-----47

11

1. Scale- I
n

2. Specific gravity---

3. Ratio of moduli of elasticity of model and prototype. E
Ed

Simmonds, A. IV., Construction of Plaster and Cellte Model. of Hoover Dam, U. I.
Bureau of Reclamation Technical Memorandum No. 306, October 1, 1932.
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From which it follows that the horizontal and vertical components will be:

1V V= E (V-- 1); H I E-(eH-t-eV)

Horizontal shearing stress is given by the following relation:

r--(azx-ay) sin 20

where again 0 is the angle of ex with the horizontal.

I
I
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which the load could be applied. The amount of load to be applied to each
subdivision was equivalent to the volume of the subdivision multiplied by the
unit weight. It was not possible to use a uniform size of subdivision because
of the necessity of preventing the loading levers from overlapping.

In the upstream region of the dam, a large number of loading points occur
very close together horizontally, so it was necessary to use three lever arm
lengths in order that the different weights would not interfere with each other.

The live load system included means for applying hydrostatic pressure to
both the upstream and downstream faces, corresponding to the reservoir pressure
and tail water pressure, respectively. The apparatus for applying these pres-
sures consisted of wooden frames which held rubber bags of the same width as
the model slab against the faces of the dam and along the top of the foundation.
The rubber bags were connected by high pressure hose to steel tanks which
were filled with mercury. By hoisting the tanks to various heights, the mercury
in the bags could be adju.ted to any desired elevation.

Design of model.

It is desirable to have a model of this type as large as space would permit
since with a given specific gravity the intensity of strain increases in propor-
tion to the linear dimensions, and because large strains can be measured with
greater accuracy than small strains.

In this model the supporting frame was limited to an over-all height of 14
feet. The dam, as designed at the typical abutment section used in these tests,
had a total height of 260 feet, so that with a scale of 1:60, the model height

- 0"- I 2 0 " Ito

Al I 5bolt, 2'" D

2-1/ ' 100 3-0"

t/isted bars
(3) -eol 3-

.10 12 (D.

caboratoryp

(D Precast plaster celite slabs

©• Sections pooled wltth foundation stabs in piece

(0 Sections poured ewith disni section in piece

All joints shellackedi to insore good bond
except joints Y-Y which were greased so
as not to take tension

FIGURE 345.--Model and supporting framae.

was 52 inches. With a foundation depth of 48 inches, the total height of the
model and foundation was S feet 4 inches. This left 7 feet 8 inches of the avail-
able space under the model for the supporting frame and loading mechanism.

The frame for this model was designed to be much heavier than the strength
requirements demanded In order to insure that the frame would remain rigid.

Figure 845 shows the design of the reinforced concrete supporting frame and
the model slab. Because of its large size It was necessary to cast the model
slab in sections which could be assembled in the supporting frame.

The dead weights of the model were produced by the use of external loads to
give an equivalent unit weight of 13.6X150, or 2,040 pounds per cubic foot.
With a 3-inch thickness of model slab, this gives 8.54 pounds per square inch
of model section. The dead load was distributed through the dam section by
dividing the surface of the dam section into a large number of subdivisions, and
through the centers of gravity of these subdivisions steel rods were placed from

!"11

TYPICAL ARRANGEMENT OF DEAD LOADS ON LEVERS

FIGURE 346.-Arrangenhent for applying dead and live loads.

Construction of model.

After the concrete supporting frame was constructed, the sections of the
model and the foundation were assembled in the order shown on figure 345.
The three lower sections, marked (1), were set on a layer of fresh quickset
pIlaster to form a bond with the frame. The' sections marked (2) were then
poured in place to join the first sections together. The dam section, marked
(1), was cast to approximate shape and placed on the middle section of the
base on a freshly mixed layer of plaster celite of the same proportions as the
model slab. This gave a bond between the slabs without having a discontinuity
in the elastic properties. Finally the closing plugs, marked (3), were poured in
place to complete the slab. Tie surface of the upstream joint between the dam
section and closing plug (3) was formed by a sheet of greased paper so that
horizontal tensile stresses could not be transmitted through the foundation.

When the model slab was completed, the correct profile of the dam was cut
out with a saw. The entire slab was then given two coats of shellac and two
coats of white paint to prevent the moisture content from changing and to pro-
tect the surface from abrasion.

14".
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The surface of the dam was marked off into subdivisions and the centers of
the subdivisions were drilled to receive steel pins from which the dead load
weights were suspended. Below each steel pin in the model was a similar pin
under the concrete beam, and the ends of the two pins were connected by piano
wire. The center of the lower pin was connected by a wire to a lever through
which the loads were applied. In this manner the dead loads were symmetri-
cally applied to the model slabs.

The live load apparatus was essembled in such a manner as to permit varia-
tions in tail water and headwater elevations.

Optical strain gages were used to measure the strain on the face of the dam
section. Strain gage pins were located in sets of four on the circumference of
2-Inch circles. They were arranged with sets of horizontal and vertical gage
lines alternating with sets of 450 and 1350 diagonals.

Boundary strains at the corners where the dam joined the foundation were
measured with Huggenberger tensometers. The strain pins for these gages were
made from lath nails forced into small drilled holes in the model.

For the measurement of deflection, "Last Word" dials and Ames dials reading
to 0.0001 Inch were used. These were supported on two invar steel rods, one
attached to the model and the other attached to a reference member. The
dials were held rigidly to one rod and measured the amount of displacement
of the other. The vertical deflections were measured with reference to the
concrete beam at the bottom of the model, while the horizontal deflections
were measured with reference to a wooden frame supported by this beam. A
dial was set at the top of this frame to bear against the bottom cord of a steel
roof truss to check on the movements of the reference frame.

Testing procedure.

Tests were run on this model for deflections and strains due to dead load
only and for dead load combined with full reservoir and tail water pressures.
A complete testing cycle consisted of the following operations:

1. Setting and adjusting the dials and strain gages for the points being
observed.

2. Making no-load observations.
3. Applying dead load.
4. Making dead load observations.
5. Applying live load to model.
6. Making combined load observations.
7. Releasing all loads.
For each arrangement of instruments, the above cycle was run a sufficient

uiumber of times to give good average values. T~o faclitate applying and re-
leasing the dead load, three wooden beams were placed on each side of the
concrete frames. The loading weights were tied to these beams as well as
to the Iron levers. When the ends of the wooden beams were lifted, the
weights of the dead loads were transferred to the beams. When the wooden
beams were lowered, the dead loads were transferred back to the levers.

Where horizontal deflections were measured between the model and the
wooden frames, a small vertical deflection of the bottom concrete beam caused
the horizontal movement of the top of the reference frame. The amount of
this horizontal movement was registered on a dial bearing on the roof truss
of the building. In order to eliminate this movement, a screw jack was placed
under the concrete beam. When the live load was applied, the dial at the
top of the reference frame was read. The jack was then raised until the
concrete beam was pushed back to its original position. When this position
was reached, the dial at the top of the reference frame indicated zero deflec-
tion. The horizontal deflections of the model could then be read and recorded
without further correction.

Strain measurements.

The strain measurements on the face of the model section and foundation
were made with a Tuckerman optical strain gage."1 

The smallest displacement
that can he measured with this apparatus is %o00ooo of an inch per inch.

For the computation of the principal strain at a certain point, it is necessary
that the strains on three different directions be known. If only one point were

" Tuckerman. Dr. L. B., American Standards for Testing Materials, Proceedings, vol.
23, 1923, p. 602.

Z..
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being investigated, a rosette of six gage points on a circle about the point would
be required. It was found that this number of rigid plugs set in a soft material
caused a reduction in the deformation inside the rosette of gage points. Where
strains were being measured at several points in a row, this difficulty was
eliminated by setting the horizontal and vertical rosettes alternately with the

Top of model El 1063.?5 -

1060 , 1020 980 940 900 860 820 1060 1020 980 940 900 860 820

STATION NUMBERS STATION NUMBERS

PRINCIPAL DEAD LOAD STRESSES PRINCIPAL STRESSES DUE TO DEAD,

MERCURY & TAILWATER LOADS

BEFORE CUTTING GALLERY IN SECTION

Top of model El.1063.75
F9:::J Top of dam EI 1060.00 0 -

EL

1060 1020 980 940 900 860 820

STATION NUMBERS
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AFTER CUTTING
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tension

Station 1000 coineides with axis of model.
5tres•es were computed from strains measured a
Tuckerman optical strain gages.
Conversion factor for stress in dam. .4.4IZx str
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Foundation joint at sta 10615 was open at the lime
these tests.

FIGuaR 347.-Principal sti
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450 and 1350 diagonals. In this way only four strain gage pins were set in each

rosette. In arranging the strains for computation, the gage readings were
plotted as ordinates to a common horizontal scale. A smooth curve was drawn
through the plotted point for each set of readings: the horizontals, verticals, and
each of the diagonals. Any vertical line drawn through these curves will then
give the four strain components for the points from which the vertical line was
drawn. A check upon the accuracy of the observed readings comes from the
relation that the sum of two strains at right angles to each other at a point is a
constant quantity. Therefore, the sum of the horizontal and vertical components
must be equal to the sum of the diagonal components. Although two different
diagonal strains were observed, only the 450 diagonal was used in the computa-
tion of principal strains and stresses.

TABLE 157.-Maximum vertical and horizontal stresses computed from strain
measurements

Maximum vertical stress Maximum horizontal stress

Eleva- Dead load Dead load+LL Dead load Dead load+LL
tiontati

Station Model Dam Model Dam Station Model Dam Station Model Dam

N o. No. No. No.

910 ----- 1,020.0 -21.6 -95.2 937.5 -18.8 -82.9 1,020.0 2.9 12.8 980.0 -7.5 -33.1
92. 5 -0.4 -1.9................----

870 ----- 1,021.25 -47.8 -210.9 1,021.25 -27.3 -120.4 988.25 -3.6 -15.9 998.25 -ii.7 -51.6
1,021.25 1.0 4.4 -------

797 ----- 1,027.5 -37.4 -165.0 937.5 -213.4 -147.4 967.5 -7.8 -34.4 832.5 -24.2 -10G.8
1,042.5 4.5 19.9. .............

7972---- 967.5 -33.7 -148.7 902.5 -38.4 -169.4 97. 5 -10.6 -14.6 832.1 -35.6 -17.1
1,042.5 3.3 ....... ....... ...... .......

j Stresses after grouting gallery had been cut in model.

Stresses are in pnmdos per square inch.
- denotes esmpression.
LL denotes live load.

The maximum value of stresses computed from the strain measurements are
given in tables 157 to 159, Inclusive. A maximum prototype vertical comprqssive
stress of 210.9 pounds per square inch occurred at elevation 870 at the upstream
face and was due to dead load only. No tension in the vertical direction was
found. A maximum horizontal compressive stress of 157.1 pounds per square
Inch occurred at elevation 797 at the downstream toe of the dam. This stress
was measured after the grouting gallery bad been cut in the section. Small
horizontal tensile stresses in the model were found due to dead loads. The maxi-
mum was 19.9 pounds per square inch at elevation 797. It was measured before
the grouting gallery was cut in the section. No horizontal tension was found
due to the combined dead and live loads.

TABLE 158.-Horizontal shearing stresses computed from strain measurements

Maximum horizontal shear

Elevation Dead load[ Dead ioad+LL

Station Model Dam Statien Model Dam
No. No.

910 .................................. 922. 2.0 8.8 922.5 16.9 72.8
870 ----------------------------------- 1,021.29 6.4 28.2 897.9 18.8 82.9
797. .............................. -1,042.5 14.7 64.9 832.5 21.4 94.4
797 1. . .... -1,042.5 19.7 73.7 832.5 22.9 101.0

I Stresses after grouting gallery had been cut in model.

LL denotes live load.
Stresses are in pounds per square inch.
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the experimental stresses were based on strain measurements of the model.
The reservoir water surface elevation was 1,047 for the analytical stresses and
1,052 for the experimental. The highest stresses obtained analytically were
those which occur parallel to the faces of the dam. These are compared with
the larger principal stresses that occur nearest the point used in the
computation.

MODEL STUDIES 729

TABLE 159.-Maximum principal stresses computed from strain measurements

Maximum principal stress

Fleva- Dead load Dead lead+LL Dead load Dead load +LL

* tion
Sta-StationModel SatitSea

o Dam Station Model Dam Station Model Dam tlon Model DamNo . No. NO.

910 ------ 1,020.0 3.0 13.2 922.5 4.0 20.3 1.020.0 -21.8 -96.2 922.0 -30.4 -134.1
1,020.0 -2.4 -10.0

870-0..-- 98S.25 -3.5 -15.4 1,021.25 -10.8 -46.3 1,021.25 -48.8 -215.3 897.5 -38.1 -1611
1.021.2 2.0 8.0 897.5 2.1 9.3

797 ------ 1,042.5 9.4 41.5 952.5 -43. 3 -191.0 1,042.5 -39.9 -176.0 832.5 -43.3 -191.0
967.5 -7.8 -34.:4 1,042.5 4.2 18.5

7971.... 1,042.5 10.0 44.1 83225 -52.9 -233.4 1,042.0 -38.5 -169.0 892.5 --47.O-2074

907.5 -9.9 -43.7 1,042.5 4.6 20.3 I

to determine if any plastic flow occurred due to the concentration. It was
found that at the downstream corner adjoining the foundation where the
greater strain occurred the first load gave strains about 50 percent higher than
the strains obtained after a considerable nunber of tests had heen ran. The
stresses are shown in figure 350.

TABLE 160.-Comparison of stresses obtained analytically and experimentally

DEAD LOAD STRESS AT UPSTREAM FACE

Vertical stress Stress parallel MaximumSrspaallprincipal
Elevation to face, prinepal

Analytical Experimental analytical mental

0 ........................................................ 95 ---- 121
800 0 --- ------- ------------------------ --- 179 ................... 79
870.......................................................... 211 ....... 215

850. -------------------------- ............. 211.. 219 -2.............
800 ................................................... . 233 .243
707. 1-- -............................... ............ .165------------- - -176

DEAD LOAD STRESS AT DOWNSTREAM FACE

010......................................................1 .0i 15
900o .......................................... 1............. o......(T) ............07............................................... ........ 25 3
850 12............- --------------......... .........

800 -3-------------- _ ............---.. 3------49
797 .................................................... 24 . .44

I Stresses after grouting gallery had been cut in model.
Stresses are in pounds per square inch.
- denotes compression.
LL denotes live load.

-AXLS F MO0£ •+I0 AXlS OF" MODEL
6 5De load Xstress .252

I - Galery 0 .d 75 DladTe Mon -i seessio• .

BC8-B205 84 840.0 S

.15s0 5td ta t:e 00~

€ :I •"•..• I #a0 oebstre$-0, P son. t=.evi ee te, ted• vertical strain. amS

4s0 fra• er tur n.w t it 02.

tailwe lod NO .1 " I1• Tiwtrf~'u/S IIw$I lM ,

10400 10000 9600 9200 0Upstream -80t of asis 1o0nstreatr" trg9rt of aria.

so0.7 +0 Tensiones aosnveetod

STATION nUOBENS

VERTICAL. HORIZONTAL. AND SHEAR STRESSES COMPUTED FROM STRAIN MEASUREMENTS

COMBINED WATER LOAD AND DEAD LOAD STRESSES AT UPSTREAM FACE

910 - - - - - --...............................................s _ ......... 243 02 o ...... . ......... 62

870 ...................................................... 1 i-201860 .............................................. 8.... .... "..... i......I
850 .................................................. 89...... . ......... 13 --

77 - -...................................................... 55 --

COMBINED WATER LOAD AND DEAD LOAD STRESSES AT DOWNSTREAM FACE

910 .................................................. ..83 134
900 08.......................... ...... ....... ... 98 ....... ...... 140 .....

850 ----------------------- 140.................. 2098 -------
SO8 ----------------------- 183.................. 2732-797........... ........................... ..... ...........85 181

Stresses are in pounds per square inch.
Analytical streses are taken from figure 321.
Experimental stresses are obtained from strain measurements on model.

At the downstream toe two corners were formed by a fillet. The stress at
the upper corner, due to combined live and dead loads, was -66 pounds per
square inch in the first tests and -56 pounds per square inch in the later tests.
In the fillet itself, the stress was -31.9 pounds per square inch in the first tests
and -64 pounds per square inch in the later tests. In the same order, at the
lower corner, the stresses were -104 pounds per square inch and -84 pounds
lher square inch. This shows that as the number of loadings increased there
was a redistribution of stress. The stress at the corners decreased due to
plastic flow and, was accompanied by an increase In the stress along the face
of the fillet. The maximum stress at the corner where the dam joins the
foundation, predicted from the model measurements, was 460 pounds per square
inch against 233 pounds per square inch for the interior of the dam.

It appears from these tests that if a fillet is to be used at the toe of the dam,
a smooth curve transition from the dam to the foundation would be more ef-
fective in reducing stress concentration than the wedge-shaped fillet.

STRESSES WITH GALLERY CUT IN SECTION

Ficuss 349.--Vertical, horizontal, and shear stresses (with gallery cut in section).

The results shown in table 160 show that the stresses obtained by assuming
a straight-line variation of stress are larger than those that are based on a
nonlinear variation of stress.

The figures for the observed stress in table 160, giving the comparison be-
tween observed and computed stresses, are taken from measurements made
in the interior of the model. The stress diagrams were extended to the faces
of the dam to obtain the stresses at these points. At the corners there were
stress concentrations of which a special study was made. A Huggenberger
tensometer was used to measure the strains occurring at these locations. These
instruments were set on the model when the first loading was applied in order
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The Huggenberger tensometer was also used to measure stresses around the
grouting gallery. Due to the small size of the gallery compared to the gage
lengths used, the results were not very conclusive. Later, however, separate
large-scale experiments were made to determine gallery stresses.'"

I MODEL STUDIES 731

[ I.

deflections of the model cannot be converted directly into deflections of the
dam for reasons enumerated previously under similar conditions. They can
only be used as a qualitative measure of the deflections likely to occur.

Horizontal and vertical components of deflections were measured for both
upstream and downstream faces of the model and at the top of the foundation.
Vertical displacements were measured in the lower part of the foundation.
Figure 352 shows the results of the deflection measurements.

ELEVATIONS REFER TO
UNLOADED POSITION

1050-

DEAD LOAD STRESSES AT CORNERS LIVE PLUS DEAD LOAD STRESSES AT CORNERS

BEFORE VERTICAL JOINT OPENED

DEAD LOAD STRESSES AT CORNERS LIVE PLUS DEAD LOAD STRESSES AT CORNERS

AFTER VERTICAL JOINT OPENED

Sle jJInches postio PoS f -. 1.sunln -- s sen &2 tnsion 0 treso in dom
Model - conpr..sion Strease in Ibs per .4 in.

FIGuRE 350.-Dead and live load stresses at corners.

Stresses in model marked "M
Corresponding stresses in dasm marked'D°
Strieses are in pounds per square inch
o-o Position of measurement
- Compression

Load pin Load Pin

-41M -5OM -0 -1044M
-18000 o -220D -ooO 1 -194 D

Load pn~a El 820.0 LEs 82. 50.0

CO en pi ~Load pin

DEAD LOAD STRESSES AROUND GALLERY LIVE PLUS DEAD LOAD, STRESSES AROUND GALLERY

FIGuas 351.-Observed stresses around gallery.

Deflection measurements.

The deflection measurements were made to obtain an approximate picture
of the deflection of the dam and the foundation due to the weight of the dam
and to the weight of the dam plus the water load. Unlike the stresses, the

12 Brabtz, J. H. A., Photoelastic Investigation of Stresses Around Galleries, U S. Bu-
reau of Reclamation Technical Memorandum No. 439. April 1, 1935.

'-\-CONCRETE SUPPORT -.
FIGuRE 352.-Deflection measurements.

Discussion.

The theoretical accuracy of this type of model tests rests upon the applica-
tion of the principle of Saint Venant. This principle states that if forces acting
on a portion of an elastic body are replaced by another statically equivalent
system of forces acting on the same portion of the surface, this redistribution
of loading produces substantial changes in the stresses locally, but has negligible
effect on the stresses at distances which are large In comparison with the linear
dimensions of the surface on which the forces are changed. This principle
applies directly to this type of model test. If a vertical slice Is cut through a
dam and its foundation, the stresses produced in the foundation by the dam
will have a distribution to infinity in the foundation slab. If, then, at a
finite distance from 'the dam, the original stresses are replaced by the reactions
on a rigid supporting member, the stresses along this boundary will have under-
gone a change, but the statical equilibrium will remain unchanged. The more
remote this supporting member is from the dam, the less will be the effect of the
replacement of the original stresses by the reactions on the supporting member.
In this study, the dimensions of the foundation were arbitrarily selected so that
the least distance from the base of the dam to the foundation was 48 inches
against a height of dam of 52 inches. Whether this distance was sufficient to,
eliminate the effect of the rigid support is not definitely known, but later
mathematical investigations have shown that the error introduced in the region
ntear the base of the dam was small.

There are several advantages of this type of tests over tests which require a
complete model, of which the most important is the provision for obtaining
dead load effects. It is possible also to make the following checks upon the
results:

1. Check upon the observed strains: The sum of two diagonal strains must be
equal to the sum of the horizontal and vertical strains at a given point.
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2. Check upon the computed stress: The area under the stress diagram must-

be equal to the sum of the vertical forces.
3. Check upon the stress distribution: The center of gravity of the area under -

the vertical stress diagram must coincide with the center of gravity of the
vertical forces.

The action of the dam section in these tests would be quite similar to a see-
tion of an actual dam where the vertical construction joints were not grouted.

Where the joints are grouted so that the structure behaves as a monolith, the
torsional resistance between adjacent sections produces torsional shearing strain

and stresses which may affect the stresses as predicted from the model tests.
In all studies of this type, nonlinear stress distribution Is observed in the

lower portion of the dam, while in the upper portion the stresses approach a

linear distribution quite closely. This is in agreement with the latest mathe-

matical analysis of cantilever sections as well as with photoelastic studies.
Mathematical studies of nonlinear stress distribution and stresses at corners

are based on the assumption of perfectly elastic materials; whereas, actual

materials are elastic only within a certain range of stress and are subject to

some plastic deformation during strain. This fact may explain why the

theoretically high concentrations of stress at the corners are not observed in

the model tests. When high concentrations occur, the plastic deformation will

allow a redistribution of stress to occur in the model as it probably does in the
actual structure. Mathematical analyses do not give the stresses where plastic
flow causes a redistribution of stress.

Tractor gate model studies and tests

Model studies were made by the United States Bureau of Reclamation to

determine mechanical and hydraulic characteristics of large control gates."
These studies were made in regard to gate design to determine hoist require-.

ments and pressures exerted on gates due to hydrodynamic conditions. Among

the various types studied was a tractor gate to be used in the Norris Dam
power penstocks. After the dam had been completed, tests" were conducted

on the prototype gate for use in checking the downpull when the gate was

being operated under normal and emergency plant conditions. This section of

the appendix will summarize the model studies as well as a discussion of the
results of the tests made on the prototype.

Forces considered in design.

The general design of a gate hoist provides for sufficient capacity to* close
or open the gate under full operating head. Usually the required force to
operate a gate is computed from the sum of the frictional resistances of the
gate plus the weight of the moving parts for lifting the gate, and minus that

weight for lowering the gate. The weight of the moving parts in water Is.
equal to the dead weight minus the effect of buoyancy or uplift of the water.
Frictional resistance varies for the different type gates. For sliding gates this
force is equal to from 0.3 to 0.75 depending on the material in the leaf and
seat and the water load on the leaf. In the case of fixed wheel gates the

frictional resistance is equal to the axle friction plus the rolling friction of

the wheel, plus a resistance due to the seal. If roller trains are used in place
of wheels, the axle friction is eliminated but a link friction must be added.

There are also hydraulic forces present which may increase the load on the
hoist to a point where the above design, even with the customary factor of

safety, is no longer safe. This force is caused by the unbalanced water pres-

sures on the gate leaf when it is in a throttling position. The water passing

below a flat-bottom leaf exerts no pressure and may even create a partial
vacuum on the under side of the leaf. As there is a pressure above the leaf-

water pressure if the leaf is submerged or atmospheric pressure if it'has a

free-water surface-the downward force is equal to the difference of the pres-
sures above and below the gate multiplied by the area of the bottom of the

leaf. By changing the shape of the bottom of the gate or of the approacki
a pressure may be built up on the bottom of the leaf which will partially 0r
completely eliminate the unbalanced condition.

" Noonun, N.. and Ilornsby, G. J., Model Studies of the Mechanics and Hydraulics ofi
Large Control Gates, U. S. Bureau of Rclamuation, June 17, 1937.

"Noonun, N.. Field Tests on Downpull on Norris Tractor (late anti a Conmparisona06
Calculated Loads, 11. S. Bureau of Reclamation, March U, 11)38.

Description of tractor gate.
The (ractor gate developed to meet set requirements for an emergency gate

for the Norris power unlits closes ait opiening 16.5 by 28.5 feet in size under a
maximum head to the center line of the gate of 176 feet. It was desired that
the gate and hoist be of such design that the gate, when net in use, could be
raised above the water surface for storage and maintenance. This practically
eliminated the use of a stem hoist. As a rope hoist cannot exert a down-
ward thrust, the gate must be completely lowered by its weight alone. To do
this the friction must be reduced to a minimum. This was accomplished by
means of roller trains, the frictional resistance of the rollers being only about
0.01 of that caused by sliding surfaces. Due to the fact that tile gate must
Ie lowered by its weight in water, it was necessary to place the skin plate

• . .,..

FIGURE 353.-Tractor gate model.

tin the downstie'am face, allowing the water to fill completely the leaf section.
The next problem' to be considered was the sealing of the gate under the

176-foot head. The common flexible metal or rubber seal could not be used
because of the high head and because of the drag offered by such a seal dur-
ing the raising or lowering of the gate. Sealing by a metal-to-metal contact
similar to the simple slide gates was deemed a desirable feature, and a mov-
able wedge mounted on rollers was incorporated in the roller train, the wedge
to be actuated by a toggle mechanism of such a design as to insure proper
sequence of all movements in rela tion to the gate.

Starting from the above water surface position, the sequence of the move-
ments of the gate is as follows:

1. The leaf is lowered on the roller trains until it is directly In front of
the frame opening.

2. At this point the leaf rests on stops and the toggle allows the movable
wedge to be lowered.

3. In the meantime, the leaf moves In the downstream direction, transfer-
ring the water load from the roller to the gate seat.

Sealing is accomplished by metal-to-metal contact in exactly the same man-
ner as in the simple slide gate. To open this gate the movable wedge is
raised first, this move being made positive by the design of the toggle mech-
anism. As the wedge is raised, the gate moves upstream away from the seat,
this time transferring the water load from the seat to the roller trains. The
leaf is then raised on purely rolling surfaces. In short, the gate is raised or
lowered as a roller gate and sealed as a slide gate.

0
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Model studies.

Description of modeL-In order to check the mechanics of the gate Under
working conditions, a model was constructed to a scale of 1: 28. The prototype
gate was to operate on the face of the dam under 176 feet of water. Since an
exact duplicate set-up for mechanical or hydraulic tests, even at the 1: 28 scale,
would have required a large tank and overflow and would have made it almost

impossible to observe the action of the
leaf, a housing fitted with windows was

Flat-bottom gate.-After testing and
_ ,. - .". checking the mechanics of the leaf, a

. 7 number of tests were made on the hy-
.. idraulics of the gate. In order to deter.

.. ..§_-. tho

-a

Sloping-bottom gate.-Downpull can be greatly reduced by changing the shape
of the bottom of the gate as shown in figure 356. If this leaf is raised the
same amount as in the two previously mentioned gates, the distance X becomes
the depth of the controlling discharge area. The remainder of the gate leaf is
at various distances from the seat, and therefore a given amount of water will

have a changing velocity as It passes
under the leaf. At point B, ignoring

- - - losses and contractions, the velocity is
Fo 2 -half that at A. As the velocity varies

-- kn piet, as the square root of the head, only
one-quarter of the static head at B has

- been converted Into velocity head.
- Therefore, the uplift or pressure at B

-. "is equal to three-quarters of the head
on the gate. As the leaf is raised, the
ratio of openings at B and A changes
from an infinite value at complete
closure to 2 to 1, as shown, and to nearlyzi1- •-& A -•1. I to 1 as the gate is completely opened.

- At a nearly I to 1 ratio, the sloping bot-
tom leaf is a little better than the flat-

FIGURE 
3
56.-Slopinghbottom gate. bottom leaf, but as a rule the gross area

of the gate opening is large compared
to the opening of the far end of the

discharge pipe; therefore, the pipe will flow full and form a back pressure be-
fore the leaf Is completely raised. In this way the back pressure comes into
play about the time the major effect of the sloping bottom is lost.

The pressure on the bottom of the leaf may be further increased by changing
the shape of the bottom of the frame and approach, as shown in figure 357.
In all cases it will be noted that the large back area of the controlling surface
has been increased. The downpull, due to unbalanced pressures at any gateopening, may be approximated on the basis of varying velocity heads below the
gate leaf.

\ \
\ \

\ \
\ \

tO -N - - n lat

I

FIGuRE 354.-Submerged gate. FIGURE 355.-Flat-bottom gate.

mine the pressures and forces acting on the gate, a series of piezometers was
attached to the leaf and a spring scale was attached to the stem, the rope hoist
having been replaced by a stem for the tests.

The gate shown In figure 354 has been raised to such a point that the distance
from the bottom of the gate to the seat is slightly less than one-third the
thickness of the gate. At such a position, the section under the gate is similar
in effect to a short tube. If the head on the gate is relatively low, less than
40 feet, the stream leaving the back edge of the gate is agitated and divergent
and its force Is quickly dissipated. As there is practically no flow along the
upstream face of the gate, the water pressure above and below each cross
beam, except the bottom one, is very nearly balanced and is equal to the static
pressure head on the respective beams. The pressure above the bottom beam
is very nearly the static water pressure at that point, while the pressure below
this beam is less than atmospheric (short tube effect). This pressure difference
applies a downward force on the leaf of slightly more than the operating water
pressure on the bottom beam multiplied by the area of the bottom of the gate.

Considering the same gate but operating under a higher head, the stream
will take more the shape of a jet being discharged from a sharp-edged orifice,
the short tube effect breaking down as the velocity increases. The stream,
being no longer broomy, will continue in a fairly solid, clear jet for some
distance after leaving the upstream edge of the leaf. (See fig. 355.) As the
discharge pipe fills with water, submerging the jet, there is a change in the
shape of the jet and also in the coefficient of discharge. At partial gate open-
ings, with the discharge pipe flowing full, there is a partial vacuum formed
back of the leaf. This may be reduced by installing an air vent in the discharge
line near the leaf. The pressure below the leaf at free discharge is atmospheric,
but it is less than atmospheric if the jet is just submerged or if there is a
partial vacuum in the discharge pipe. With the pressure below the bottom
beam at atmospheric or less. as before, the top of the beam is practically under
full headwater pressure. The downpull in this case is also equal to slightly
more than the operating watem pressure on the bottom beam multiplied by the
area of the bottom of the gate. The maximum downpull on a flat-bottom gate
occurs at a gate opening equal to about one-third of the thickness of the leaf.

FIuGRE 3
57.-Various shapes of bottoms and approaches.

All the above conditions are based on a submerged leaf having the skin
plate on the downstream side. If the gate is submerged, but with the skin
plate on the upstream side, the unbalanced pressure will be between the top
and bottom of the gate. If the gate has a free water surface and has the skin
plate on the downstream side, the above conditions for the bottom beam will
still hold; but if the skin plate is on the upstream side, only atmospheric
pressure acts on the top of the gate, and then the bottom beam should either
be vented or shaped so as to prevent a less than atmospheric pressure under
the bottom beam.

Test resutts.-Table 161 contains test data on various-shaped bottom beams:
I-beam, T-shaped, and 450 slope types. It will be noticed that the pressure
above the bottom beam drops sharply in the model test; actually this pressure
on the face of the dam should drop by about the amount the gate is raised.

I
wmý
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In this study the pump was so small that at one-half gate opening the line

pressure had dropped nearly 80 percent. Such a test, to get prototype scale,

would require a large constant head tank. Figure 358 shows graphically the

test results on the three bottom-beam types mentioned and indicates pressure

above and below the beams.

TABL1 161.-Tractor gate model study

Type bottom bean,

Average pressure bot- Difference of pressures
pressure above bottom tom side of bottom (poeunds per square

Movembnt of gate i' beam (pounds Per beam' (pounds per inch)
inches square inch) square inch)

I T3 4503 I T' 4503 1 T 4513

0.0 6.10 6.30 5.00 6.10 6.30 0.00 0.00 0.00
Wedgcraised --------- 5..70 . n . 6 .00 .20 .10 .01

.. 20 5 5.40 4.70 5.10 5. Z5 .50 .40 .15
4. 4.80 4.15 3.30 3.80 3.150 i.10 .o0 .8D

3-------- - 30.4o0 3.70 3.00 1.40 1 1.211 2:2

2------------- ----------- 2.65 2.90 2.20 .25 .70 1. 30 2.40 2.40 .90
-- --- --- -- 2 9 2..0 .90

2.10 2. 40 1.90 -. 20 .00 1.00 2.30 4
3. -------------------- - 1.80 2.00 1.65 -. 35 --. 10 .85 2.15 2.10 .80

4 ............................ 1.50 1.70 1.35 .00 .40 .S0 1 1.10

5- --------. ---------.... 1.35 1.50 1.25 .25 .70 .85 1.10 .80 .40

S............... .......... 3.0 1.40 1.20 .50 .80 .90 .80 .60 .10

7 ......................... 1.20 1.35 1.15 .65 .95 .95 .55 .40 .20

S........................ 1.15 1.30 1.10 .80 1.05 .95 .35 .215 15
10 - - --........................ 1.10 1.25----- -1.00 1.20 -------- 1.00 .05 .

t In ease of 450 slope on bottom beam, the pressure on the bottom side of bottom boom is the average
vertical pressure.

In the above runs the gate was raised X inch before the bottom of the leaf waseven with the topoi the

bottom frame seat.
3 Pressures on the bottom are the results of three piezmeters, giving a fair average pressure. The gate

was raised Y4 inch before the bottom of the leaf was oven with the top of the bottom frame seat.
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Tests on tractor gate.
In order to make a comparison of the actual downpull with calculated loads

for similar conditions, tests were run on the Norris tractor gate. Four test runs

were conducted in the following sequence:

1. Gate lowered under static conditions.
2. Gate raised under static conditions.
3. Gate lowered under full head and full discharge of turbine.
4. Gate raised under static conditions.
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NO. I Power developed by the lowering of gate with the generator shut down.NO. 2 Power used In raising gate after closure with 55.3 MW load on
generator and with wick e gates blocked open.

NO. 3 Power developed by the lowering of gate with 55.3 MW load on
generator and with wicket go

t
es blocked open.

NO. 4 Power used in raising gale after it was closed under slatic head.

FIGURE 359.-Recording wattmeter record-Power to lower and open gate.

0 I 2 3 4 5 6 7

GAT'i OPENING IN INCHES

During each run a record was kept of the movement of the bottom of the gate
with respect to time, and a recording wattmeter record was made of the power

developed in the cases where the gate was lowered, or the power used in cases

where the gate was raised. Figftre 359 shows the wattmeter records for the

four runs, while figure 360 is a graphical representation showing closing speed

for various gate elevations. Power developed by the run represented by figure
360 is shown by curve No. 3 of figure 359.

Calculations from test data.-Maximum downpull was computed from the
test data as follows:

Weight of moving parts In air (estimated), 240,000 pounds.

Weight of moving parts in water 6.8/7.8 x 240,000=209,000 pounds.
Use 210,000-pound weight In water.

From curves Nos. 1 and 2, figure 359.

Thirteen units represent power developed lowering the gate under balanced
conditions.

155813--40-----48

FIGURE 358.-Pressures above and below beams for the three types tested.

Figure 358 also offers a comparison of the three types showing differential

pressure between the bottom and top of the bottom beam plotted against gate

openings.



738

Thirty-five units
conditions.

Therefore:

THE NORRIS PROJECT

represent power used in raising the gate under balanced

210,OOO-friction=13 units.
21.0,000+friction 35 units.
2 friction=22 units.
Friction=ll units.
35-11=24 units=210,000 pounds.
1 unit=8,750 pounds.
11 units=96,250 pounds=friction.

I
4•

I
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-IS

920

. 910

900

890

• 880

870

860

I

1,001.74-833.00=168.74 feet=head on turbine.
Load on turbine=55,300 kilowatts.
Assume 85 percent efficiency,

Q= 55,300X 746 ....
=62.5 X168.7 0.854 . f. s.

Area of wicket gate based on coefficient of discharge of 1.0,

A Q 4,600
A= 12-gh8.02 -6 =44.2 sq. ft.

This gate area, and a coefficient of
discharge of 0.90 through the tractor
gate opening, were used in calculating
the pressure drop through the gate.

Downpull is defined as the difference
in hoist load between operating the
gate under balanced conditions and
under emergency or free discharge
conditions. This difference is caused

I by a reduction of water pressure act-
- Ing upward on the bottom of the gate

leaf.
Figure 361 shows the dimensions of

- the bottom of the gates. Assuming
the bottom I-beam of the gate is per-

11 forated, then the full static head will
be exerted at (1). Let (2) be any

-,, - •_- [ section below the gate leaf.
. . . .- Then writing Bernoulli's theorem

from position (1) to (2),

FIuGE 361.-Dimension ofbouom of gate. Ho .= h(2) Y

Where: Ho) =unit pressure acting downward, in feet of water.
h(2)= unit pressure acting upward, in feet of water.

V(2) = velocity of water flowing under gate, in feet per second.
F(2) = friction losses, in feet of water.

Friction losses are being ignored in this computation.

TIME - MINUTES

FIGcUE 360.-Closing speed.

For all calculations the friction is assumed to be proportional to the load.
In this computation the friction is 

1 1
/4 or 0.458 of the load.

From curve No. 3, figure 359

Fourteen units equal load on hoist before gate reached the opening. Therefore,
the increased load on the cable or downpull in any position is equal to:
(reading in units at that position-14) X1.458X8,750. Maximum downpull
equals (32-14) X1.458X8,750=230,000 pounds.

Gate openings are marked on curve No. 3, figure 359. It will be noted that the
curve crosses the 14-unit line at 1-foot opening or 1 foot from the gate limit.
On the downpull gate opening curve this position is considered zero gate open-
ing. This I foot should indicate the distance from the sill to the stop. Actually -

the sill is only 8 inches above the stop. This difference and possibly a slight
difference in the position of the maximum downpull is probably due to the
stretch in the cable.

Calculation of theoretical downpull.

To afford a comparison with the test results just outlined, the theoretical
downpull on a Norris tractor gate was calculated under these conditions:

Headwater elevation, 1,001.74 feet.
Gate stop elevation, 852.78 feet.
Sill elevation, 853.45 feet.
Tail water elevation, 833.00 feet.

Therefore: H(I) -- h(3.) ý 2(?)

or the difference In unit pressures is equal to the velocity head of the water
passing below the gate. Then the summation of the velocity head below the
gate leaf is equal to the downputl on the gate.

Also, the velocity of the water flowing under the gate is given by:

o= Q
C~A

Considering a unit width of opening of depth, r,

V=Q

also

substituting

V= lig-h or h=V

Q2  
constant

h•2gC2 r2

or the head is inversely proportional to the square of the depth of the opening.
Since the depth of the opening varies under the gate leaf, the velocity head will
vary inversely as r

2
.

In order to calculate the downpull which is equal to the summation of the
velocity head of the water flowing under the gate, the effective thickness of the
gate having a zero upward pressure is computed.
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Let T,=effective thickness of gate.
T=thickness of gate=39S inches.
R=depth of gate opening at the controlling section.

MODEL STUDIES 741

Then
RsT

T.=-Zr2

1. Neither of the boundary lines used is correct but Is merely an approxima-
tion. The boundary lines will not remain constant for all gate openings.

2. The coefficient of discharge was assumed to be 0.90 and constant for all

gate openings. The coefficient is probably a variable, especially before and

after the penstock has filled.
3. Regain of velocity head was neglected; this is probably the greatest source

of error.
The downpull is then equal to the effective thicknes (T.) multiplied by the width

of the gate opening in inches and the pressure drop through the gate in pounds.

It will be noted that in raising such a gate the effective width of the gate

9pproaches the actual width of the gate, and in the case of a free discharge the

downpull will approach that for a fiat-bottom gate.

GATE OPENING IN INCHES
__O 48 96 144 192 240 2&R 339

Let
Calculations, case I, based on boundary line (I)

m=slope of boundary line.
n= slope of gate bottom.
x= distance from controlling section.

Then

__T, __dx __ T R'dx
T=Jo (R -- )' +JT R-- T, +(mIn)xjI

-R' R
2  R+ RL

-mR-mTs) ÷ (m~n)R-- T+ (m.+n) T (m+n)(R-mTi)

Substituting values for m, n, T, and T, and combining terms,

," -- 4.105912 4.937491 0.831579 1
T= LR+2.126582- R 37000J

Example: Let R=24 inches.
T.=576 (-0.157155+0.205729-0.013632).
T.=20.13 inches or effective width of gate.
Downpull = PX 0.433 X T.X W

127X0.433X20.13X 198
=219,180 lb.

Where P = pressure drop hrough gate in feet of water.
W = width of gate opening in inches.

The effect of regain of velocity head in the penstock was neglected.

C~alculations, case II, based on boundary line (II)

T. , R f T R1d1
Jo (A+mz)s JTfR-+K (x-KTzn

- R RS R2 R'
m(R+mT,) +Wm-R n(R+K-nTI"+7T) +-•R+K)

Substituting and combining:

I I I

!C1-P ,e Jmop mn W of water

ý20 , 300

CALCULATED PRESSURE-DROP CURVE

- CALCULATED GATE DOWNPULL CURVES

DOWNPULL CURVE-TESE RESULTS

80 ,20

C .. . . ...

A4 T12 16 2 0 2 4 2N I
GATE OPENING IN FEET

a

Ficuae 362.-Test results and calculated values for cases I and I.

4. All calculations are based on a stabilized flow for each position, but under

actual conditions the effect of the gate being continually lowered will make
some difference in downpull.

5. Stretch In the cables may shift the position of gate openings slightly.
6. Roller friction has been neglected.
In spite of the above listed possible sources of error, It Is believed that

downpull can be caltulated in this manner consistently within 15 percent of

the actual value.
Curve No. 4 of, figure 359 (raising gate balanced condition) apparently shows

that the penstock was not completely full. Note the character of the curve until
a balanced condition was reached.

Example:

T. = R -t L ÷l- 0 .3 12 5 0 2+ 1 .3 1 2 5 0 2 _ - I - .0 0

Let R =24 inches.
T. =576(-0.009766+0.054688-0.016393)•

, T,=576X0.028529.
=16.43 inches.

Downpull=PX0.433XT, XW
=127 X0.433 X16.43X 198
=178.893 pounds

Discussion of results.

The test results as well as the calculated values for cases I and I1 are

plotted on the curves of figure 362. It will be noted from the downpull gate

opening curves that the downpull as shown by the test curve reaches a higher

maximum than either of the calculated curves, and that there is a separation

of the curves from the maximum position until a gate opening of about 18 feet

is reached. Reasons for the difference may be:

I,,
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I RESERVOIR OPERATION OVERVIEW

Norris is a multipurpose tributary storage project located on the

Clinch River. It is the only large TVA storage project on the Clinch

River. Like similar projects on other major Tennessee River ' trib-

utaries, Norris is operated for many purposes including flood control,

augmentation of flows for navigation, hydropower production, water

supply, recreation, and aquatic ecology. Norris has an annual pool

level variation of about 42 feet during normal years. This fluctu-

ation is necessary to provide for flood storage and for economical

augmentation of flows during the drier seasons of the year.

Norris was the first project built by TVA. In addition to the oper-

ational purposes listed above, the deep reservoir at Norris provides a

source of cold water to help maintain a prime trout fishery in the

tailwaters, and to provide cooling water for efficient operations of

TVA's Bull Run Steam Plant 32 miles downstream.
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FIGURE 1

Spillway drum gates raised to regulate flood discharge, 1937

FIGURE 2 - Generator room, 1936 FIGURE 3 - Scroll case interior,
1936
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FIGURE 7 - Norris Dam Powerhouse, March 1999

FIGURE 7A - Norris Dam Switch Yard, July 1998
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NORRIS PROJECT

SUMMARY OF PRINCIPAL FEATURES

LOCATION

On Clinch River at river mile 79.8; in Campbell and Anderson Counties,
Tennessee; 6 miles from Norris, Tennessee; 20 river miles above
Clinton, Tennessee; 20 air miles northwest of Knoxville.

NOTE

Elevations are based on the U.S.C. & G.S. 1912 Fourth General Adjust-
ment. To correct to the 1936 Supplementary Adjustment, add 0.11 ft.

CHRONOLOGY

Authorized ............................. by Tennessee Valley Authority
Act of the 73rd Congress,
May 18,

Construction started ..........................

First cofferdam started ........................

First access roads started .....................
First excavation ...............................

First concrete poured ..........................

Last cofferdam finished ........................
Dam closure ....................................
Unit 2 on line ................................

Unit 1 on line ................................

Reservoir filled (el. 1020) ....................

Re-regulation weir modifications ...............

Reservoir Release Improvements .................

Generator & Turbine Modernization ..............

1933
....... October 1,
...... November 6,
...... November 8,
..... November 16,

......... July 17,

....... October 9,

......... March 4,

......... July 28,

.... September 30,

...... January 22,

............. June

...... January 20,

...... January 20,

1933
1938
1933
1933
1934
1934
1936
1936
1936
1937
1995
1996
1996

PROJECT COST

Initial project, including
2 units and switchyard ....................

Reservoir Release Improvements .................
Re-regulation weir modifications ...............

Generator & Turbine Modernization ..............

Total .....................................

.......... $32,269,027*

.......... $ 1,412,000

... o ...... $ 950,000

.......... $12,412,000

.......... $47,043,027

*Includes construction of Norris Freeway from Tennessee Highway 33 to

West lVorris Road and from U.S. Highway 25-W to Coal Cree.k Yard.
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STREAMFLOW

Drainage area at dam ............................... 2,912 sq. miles

Gaging station discharge records (for complete
records see Data Services Branch files):

At Clinton, Tennessee, October 1903 to

September 1927; drainage area .......... 3,056 sq. miles

Near Lake City (Coal Creek), Tennessee,

May 1927 to September 1937;
drainage area ..................... 2,921 sq. miles

Below Norris Dam, April 1936 to date;
drainage area ..................... 2,913 sq. miles

Below Norris Dam, Gage 1, Tennessee,
May 1933 to September 1933;

drainage area ..................... 2,912 sq. miles
Maximum natural flood at dam site,

estimated (April, 1977) .............................. 132,000 cfs

Maximum regulated discharge since closure of dam,
(February, 1937) ...................................... 43,000 cfs

Average unregulated flow at dam site,

estimated (1921-1998) ................
Minimum daily natural flow at dam site,

(1925), approx . .......................

................. 4,190 cfs

................... 340 cfs

RESERVOIR

Counties affected:

State of Tennessee ....................

Reservoir land at September 30, 1977:

Fee simple ...........................
Easements ............................

Total .................................
Transferred or Leased .................

Operating levels at dam:

Probable maximum flood elevation (PMF)
500 year flood elevation ..............
100 year flood elevation ..............

Winter flood guide level ..............
Summer flood guide level ..............
Maximum used for design (200,000 cfs)
Top of gates (area 39,800 ac.) .......
Normal minimum pool ..................

Anderson, Campbell, Union,
Claiborne, Grainger

................ 22,000 ac.

................. 5,000 ac.

................ 27,000 ac.

................ 35,000 ac.

............... *el. 1057.4

............... *el. 1035.0

............... *el. 1032.0

................. el. 985.0

................ el. 1020.0

................ el. 1052.0

................ el. 1034.0

................. el. 960.0
Backwater, length at normal maximum pool level:

Clinch River ........................................... 73
Powell River ........................................... 56
Total ................................................. 129

miles
miles
miles

*These elevations are valid at the dam and may change signifi-
cantly upstream of the dam.
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RESERVOIR (CONT.)

Shoreline, length at normal maximum pool level:
Main shore ............................................ 800 miles
Islands ................................................ 50 miles
Total ................................................. 850 miles

Original river area (to el. 1020 crossing) .................. 2,930 ac.
Storage (flat pool assumption):

Total volume:
At top of gates (el. 1034) ................. 2,552,000 ac.-ft
At normal maximum pool(el. 1020) ........... 2,040,000 ac.-ft
At normal minimum pool (el. 960) ............ 630,000 ac.-ft

Reservation for flood control on:
January 1 to January 24 (el. 1034-985) ..... 1,473,000 ac.-ft
March 15 (el. 1034-1000) .................. 1,113,000 ac.-ft
June 1 (el. 1034-1020) ........................ 512,000 ac.-ft
Useful controlled storage (el. 1034-960) ... 1,922,000 ac.-ft

TAILWATER

Maximum used for design (200,000 cfs) ....................... el. 859.6
Full plant operation (2 units) ............................... el. 827.4
One unit operating at best efficiency ....................... el. 823.5
Minimum level ............................................... el. 820.6

HEAD (Gross)

Maximum static (el. 1034-820.6) ............................... 213.4 ft
Maximum expected operating (el. 1020-827) .................... 193.0 ft
Average operating ............................................. 169.0 ft
Minimum operating (el. 900-825) ............................... 75.0 ft

RESERVOIR ADJUSTMENTS

Clearing (below el. 1020) .................................. 18,693 ac.
Highways adjusted:

Access ................................................ 21.9 miles
State ................................................. 16.5 miles
County and tertiary ................................... 88.1 miles
Total ................................................ 126.5 miles

Railroad adjustments ........................................ 2.8 miles
Bridges (highway 30; railroad 3) ................................... 33
Concrete box culverts .............................................. 45
Families relocated .............................................. 2,899
Utilities adjusted or relocated .............................. 24 miles
Graves .................................. 22 agreements; 5,226 removals
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DAM

Material and type ..................... Concrete gravity nonoverflow dam
and spillway; impervious rolled
earthfill embankment with con-
crete core wall

Lengths:
Nonoverflow dam ......................................... 1,246 ft
Spillway . .................................................. 324 ft
Earth embankment, left (east) bank ......................... 290 ft
Total ................................................... 1,860 ft

Maximum height, foundation to deck level ........................ 265 ft
Maximum width at base;

Spillway section only .................................... 208 ft
Including apron ........................................... 423 ft

Length of concrete core wall .................................. 584 ft
Deck level . ................................................ el. 1061.0
Top of earth embankment ..................................... el. 1061.0
Outlet facilities:

Spillway clear opening (3 openings at 100 ft) ............. 300 ft
Spillway crest level .................................. el. 1020.0
Crest gates ...................... 3 drum gates, 100 ft wide, 14 ft

high, hinged upstream, Bureau of
Reclamation type, separated by
12-ft-thick piers

Gate control ..................... Manual from valve chamber below
gates. Manual or automatic from
powerhouse control room. Water
for gate flotation is admitted
from headwater by gravity.

Sluices ........................ Eight, 5 ft 8 in. wide, 10 ft high
Centerline of sluices .................................. el. 865.0
Sluice gates ..................... 8 sets of two 5-ft-8-in. by 10-

ft hydraulically operated slide
gates

Discharge capacity:
Spillway:

HW el. 1052 (design level) ...................... 210,000 cfs
HW el. 1034 ...................................... 55,000 cfs

Sluices:
HW el. 1034 ...................................... 38,400 cfs
HW el. 1020 ...................................... 36,740 cfs

Highway ............................................ 22 ft wide on dam
Foundation .............................................. Knox dolomite
Re-regulation weir:

Riprap ............................................... 1,300 cu yd
Concrete (stream bed leveling pad 640; abutments 790) 1,430 cu yd
Wire Mesh ............................................ 1,500 sq yd
Steel grating ........................................ 8,100 sq ft
Rebar .................................................... 13 tons
Timbers (6x6 14,000; 3.5x8 3,100) ...................... 17,100 lf
Minimum flow pipes (24 inch diameter) ..................... 560 lf



April 1999 Norris 15

POWER FACILITIES

INTAKES

Number .............................................................. 2

Dimensions at gate opening ................. 16 ft wide by 28.5 ft high

Net area at gate ........................................... 456 sq. ft

Gates ............................................... Two, tractor type

Hoist .................................. Double drum, 64-in.-dia. Hoist

motors, two 60 hp

PENSTOCKS

Number ............................................................... 2

Type .............................. Electric machine welded steel plate

Diameter ........................................................ 20 ft

Length ......................... ........................ 153 ft 10 in.

POWERHOUSE

Generating capacity, 2-unit total (original Capacity) ...... 100,800 kW

Type of construction ................... Enclosed, reinforced concrete

and structural steel

Principal dimensions, including

service bay ........................ 205 ft long by 71 ft wide by

125 ft high

Service bay:

East service bay ................... 60.5 ft long by 96.5 ft wide

West service bay ................... 43.0 ft long by 96.5 ft wide

Draft tubes:

Type .......................................... Elbow, 2 openings

Horizontal length (centerline of turbine

to downstream face) ................................ 57.0 ft

Vertical distance from centerline of

distributor to floor of draft tube ................. 37.0 ft

Net area at outlet opening ............................ 665 sq. ft

Powerhouse crane ......................... Traveling crane with two 125-

ton hooks and two 25-ton aux-

iliary hooks

GENERATOR & TURBINE MODERNIZATION

Norris Units 1 and 2 were modernized in January 1996 and September

1995 respectively. The equipment replaced was the turbine runners,

wicket gates, generator coolers, neutral switchgear, and unit 2

stator winding. The generator field poles were reinsulated and the

generator relays upgraded. The rotor fans were modified and the

excitation system modernized.
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POWER FACILITIES (CONT.)

HYDRAULIC TURBINES

Number ........
Manufacturer ..
Type ..........
Rated capacity

..................... .. ...............................2

............... Newport News Shipbuilding & Dry Dock Co.

....................................... Vertical Francis
(each) .................... 89,680 hp at 189-ft net head

Rated speed ..........................................
Maximum runaway speed ................................
Specific speed at rating .............................
Value of sigma at rating .............................
Diameter of runner, intake ...........................
Diameter of runner, discharge ........................
Centerline to bottom of runner .......................
Centerline to top of runner ..........................
Diameter of guide vane circle ........................
Diameter of lower pit ................................
Spacing of turbines, center to center of units .......
Draft tubes (see Powerhouse) .........................

..... 112.5 r/min

....... 218 r/min

............ 48.1

............ 0.16

......... 161 in.

..... 165.187 in.

...... 55.375 in.

.......... 21 in.

......... 189 in.

......... 19.5 ft

........... 60 ft

...... Elbow type
Governors ............................. Woodward, cabinet actuator type
Heaviest assembly to be lifted by crane ..................... 140,000 lb
TW Safety Factor ................................. 7 ft. @ 820.6 ft. TW

GENERATORS

Manufacturer .............................. Westinghouse Electric Corp.
Type ........................... Enclosed, water-cooled, vertical-shaft
Rating, units 1-2 . ................... 56,000 kVA, 50,400 kW 2345 A, 60

Capacity .............................

Total New Capacity ...................
Efficiency (tested):

At rated kVA, 1.0 pf ...........
At 75% kVA, 0.9 pf ..............

Flywheel effect ......................
Thrust bearing .......................

Neutral high impedance grounding .....

Exciters:
Main ...........................
Pilot ...........................

Weight of heaviest crane lift, rotor
Diameter over air housing, less trim
Top of pilot exciter:

Above stator soleplates ........
Above turbine floor ............

degrees C rise, 0.9 pf, 13.8 kV,
3 ph, 60 Hz
64,400 kVA, 57,960 kW 2697 A, 80
degrees C rise
.......................... 146 MW

................... 98.25 percent

................... 97.70 percent

............... 65,300,000 lb-ft 2

Kingsbury type, dia.75 in., max.
load 546 tons
........... 13.8 kV-240V, 100 kVA
distribution transformer with a
0.235 ohm resistor in the
secondary winding

................... 275 kW, 250 V

.................... 15 kW, 250 V

....................... 241.5 ton

......................... 500 in.

......................... 141 in.

......................... 263 in.
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FIGURE 8:
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POWER FACILITIES (CONT.)

ELECTRIC CONTROLS

Generation may be controlled by one of three methods. Normally, the
local automation computer system will receive generation schedules
from the Hydro Dispatch Control Cell(HDCC) in the Power Business
Center in Chattanooga and respond with automatic control of the units.
All pertinent data such as electrical quantities, water levels,
alarms, etc. are telemetered to the HDCC. If required, the production
coordinator in the HDCC may take over control of the units from
Chattanooga through traditional Supervisory Control and Data
Acquisition(SCADA) communications. Controls for local operation are
also provided in the Norris control room. All switching is controlled
either from the Power Business Center through traditional SCADA
communications or locally from the control room at the plant.

TRANSMISSION PLANT

Step-up transformers: See Transmission Plant Data Spreadsheet.

Intersystem transformers: See Transmission Plant Data Spreadsheet.

161-kV circuit breakers:
12 1200-A, 5.0 MVA, pneu, General Electric

69-kV circuit breakers:
2 600-A, 0.9 MVA, 8/60-Hz,Westinghouse
3 600-A, 1.0 MVA, General Electric

14.4-kV circuit breakers:
3 600-A, 175,000-kVA, General Electric

Structures:
10 161-kV switchyard bays, 32 ft wide

5 69-kV switchyard bays, 26 ft wide
4 12.5-kV switchyard bays, 10 ft wide
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TRANSMISSION PLANT DATA

Plant Location Phase Serial MVA Rating Voltage kV Cooling Tap Oil Preservation
Number Changer System

55 degrees 65 degrees

Norris Hydro Bank 1 3 70525B 70/93.3 78.4/104.5 161/13.8 OA/FA DETC Sealed Conservator
Norris Hydro Bank 2 3 70525A 70/93.3 78.4/104.5 161/13.8 OA/FA DETC Sealed Conservator
Norris Hydro Intertie 3A 1 4089187 15/20 161/69/12.45 OA/FA LTC Gas-Blanketed
Norris Hydro Intertie 3B 1 4089188 15/20 161/69/12.45 OA/FA LTC Gas-Blanketed
Norris Hydro Intertie 3C 1 4089186 15/20 161/69/12.45 OAIFA LTC Gas-Blanketed
Norris Hydro Intertie 3S 1 4089189 15/20 161/69/12.45 OAIFA LTC Gas-Blanketed

Plant Location Phase Oil Volume Configuration Impedance % Contract Number Manufacturer Year of
gal. Manufac

ture

H-X H-Y I X-Y
Norris Hydro Bank 1 3 9625 GRD Wye/Delta 10.08 N/A N/A 94PIC-79053G-000 North American 1995
Norris Hydro Bank 2 3 9625 GRD Wye/Delta 10.06 N/A N/A 94P1C-79053G-000 North American 1995
Norris Hydro Intertie 3A 1 3500 Wye/Wye/Delta TV-98169 Westinghouse 1946
Norris Hydro Intertie 3B 1 3500 Wye/Wye/Delta TV-98169 Westinghouse 1946
Norris Hydro Intertie 3A 1 3500 Wye/Wye/Delta TV-98169 Westinghouse 1946
Norris Hydro Intertie 3S 1 3500 Wye/Wye/Delta TV-98169 Westinghouse 1946
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RESERVOIR AND POWER DATA - NORRIS

Best Efficiency Maximum Sustainable
Pool Area Volume Potential Gross Plant Turbine kW/cfs Plant Turbine kW/cfs

Elevation (acre*1000) (ac-ft*1000) ElS* Head Output Discharge Output Discharge
(feet) (gWh) (feet) (MW) (cfs) (MW) (cfs)
1034 39.24 2552.0 1346.8 205.7 110.6 6,890 16.06 141.8 9,490 14.94
1033 38.87 2512.9 1324.4 204.7 110.0 6,880 15.99 140.8 9,470 14.88
1032 38.50 2474.2 1301.1 203.8 109.4 6,880 15.91 139.8 9,440 14.82
1031 38.13 2435.9 1278.1 202.8 108.8 6,870 15.84 138.8 9,420 14.76
1030 37.74 2398.0 1255.3 201.8 108.1 6,860 15.76 137.8 9,390 14.69
1029 37.36 2360.4 1232.8 200.8 107.5 6,860 15.69 136.8 9,370 14.63
1028 36.97 2323.2 1210.5 199.8 106.9 6,850 15.61 135.8 9,350 14.57
1027 36.58 2286.5 1188.3 198.8 106.3 6,840 15.53 134.8 9,320 14.48
1026 36.19 2250.1 1166.3 197.8 105.7 6,840 15.44 133.8 9,300 14.40
1025 35.80 2214.1 1144.5 196.8 105.1 6,830 15.36 132.8 9,270 14.32
1024 35.41 2178.5 1123.1 195.9 104.5 6,830 15.28 131.9 9,250 14.24
1023 35.02 2143.3 1101.9 194.9 103.9 6,820 15.20 130.9 9,230 14.16
1022 34.63 2108.4 1081.0 193.9 103.3 6,810 15.11 129.9 9,200 14.07
1021 34.23 2074.0 1060.4 192.9 102.7 6,800 15.03 128.9 9,180 13.99
1020 33.84 2040.0 1040.0 191.9 102.1 6,800 14.95 127.9 9,150, 13.91
1019 33.44 2006.3 1020.0 190.9 101.5 6,790 14.87 126.9 9,120 13.83
1018 33.05 1973.1 1000.2 189.9 100.9 6,780 14.79 125.9 9,100 13.74
1017 32.66 1940.2 980.7 188.9 100.2 6,770 14.70 124.9 9,070 13.66
1016 32.27 1907.8 961.5 188.0 99.4 6,770 14.62 124.0 9,050 13.58
1015 31.89 1875.7 942.5 187.0 98.6 6,760 14.54 123.0 9,030 13.50
1014 31.51 1844.0 923.9 186.0 97.8 6,760 14.46 122.0 9,000 13.41
1013 31.13 1812.7 905.5 185.0 97.0 6,750 14.37 121.0 8,980 13.33
1012 30.75 1781.7 887.3 184.0 96.4 6,740 14.29 120.0 8,950 13.25
1011 30.37 1751.2 869.4 183.0 95.8 6,730 14.21 119.0 8,930 13.17
1010 30.Ob 1721.0 851.8 182.0 95.2 6,730 14.13 118.0 1 8,900 13.09
1009 29.63 1691.2 834.4 181.0 94.6 6,720 14.04 117.0 8,880 1 TOO
1008 29.26 1661.7 817.3 180.0 94.0 6,710 13.96 116.0 8,850 12.92
1007 28.90 1632.6 800.4 179.1 93.4 6,700 13.88 115.1 8,830 1 12.84
1006 28.54 1603.9 783.8 178.1 92.8 6,700 13.80 114.1 8,800 12.76
1005 28.19 1575.5 767.4 177.1 92.3 6,690 13.72 113.1 8,780 12.67
1004 27.83 1547.5 751.3 176.1 91.7 6,690 13.63 112.1 8,760 12.59
1003 27.48 1519.9 735.4 175.1 91.1 6,680 13.55 111.1 8,730 12.51
1002 27.14 1492.6 719.8 174.1 90.5 6,670 13.47 110.1 1 8,710 12.43
1001 26.80 1465.6 704.3 173.1 89.9 6,670 13.39 109.1 8,680 12.34
1000 26.46 1439.0 689.1 172.1 89.3 6,660 13.30 108.1 8,660 12.26
999 26.12 1412.7 674.2 171.2 88.7 6,650 13.22 107.2 8,630 12.18
998 25.79 1386.7 659.4 170.2 88.1 6,640 13.14 106.2 8,600 12.10
997 25.45 1361.1 644.9 169.2 87.5 6,640 13.06 105.2 8,580 12.02
996 25.12 1335.8 630.6 168.2 86.9 6,630 12.97 104.2 8,560 1 11.93
995 24.79 1310.9 616.6 167.2 86.3 6,620 12.89 103.2 8,530 11.85
994 24.46 1286.2 602.7 166.2 85.7 6,620 12.81 102.2 8,510 11.77
993 24.14 1261.9 589.1 165.2 85.1 6,610 1 12.73 101.2 8,490 11.69

H992 23.81 1238.0 575.7 164.2 84.4 6,600 12.65 100.2 8,460 11.60
991 1 23.49 1214.3 562.5 163.3 83.6 6,600 12.56 1 99.3 1 8,430 11.52

*HIS represents energy in storage, and includes production at Norris and all

downstream plants through Kentucky Dam.
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RESERVOIR AND POWER DATA - NORRIS (CONT.

Best Efficiency Maximum Sustainable
Pool Area Volume Potential Gross Plant Turbine kW/cfs Plant Turbine kW/cfs

Elevation (acre*1000) (ac-ft*1000) EIS* Head Output Discharge Output Discharge
(feet) (gWh) (feet) (MW) (cfs) (MW) (cfs)
990 23.17 1191.0 549.5 162.3 82.8. 6,590 12.48 98.3 81410 11.44
989 22.85 1168.0 536.7 161.3 - 82.0 6,580 12.40 97.3 8,380 11.36
988 22.53 1145.3 524.1 160.3 81.2 1 6,570 12.32 96.3 8,360 11.27
987 22.22 1122.9 511.7 159.3 80.6 6,570 12.23 95.3 8,330 11.19
986 21.90 1100.8 499.6 158.3 80.0 6,560 12.15 94.3 8,310 11.11
985 21.59 1079.1 487.6 157.3 79.4 6,550 12.07 93.3 8,290 11.03
984 1 21.28 1057.7 475.9 156.3 78.8 6,550 11.99 92.3 8,260 1 10.95
983 20.97 1036.5 464.3 155.4 78.2 6,540 11.90 91.4 8,240 10.86
982 20.67 1015.7 452.9 154.4 77.6 6,530 11.82 90.4 8,210 10.78
981 20.37 995.2 441.7 153.4 77.0 6,530 11.74 89.4 8,190 10.70
980 20.06 975.0 430.8 152.4 76.4 6,520 11.66 88.4 8,160 10.62
979 19.76 955.1 420.0 151.4 75.8 6,510 11.58 87.4 8,140 10.53
978 1 9AI 7W 935.5 409.4 150.4 75.3 6,500 11.49 86.4 1 8,110 10.45
977 19.17 916.1 398.9 149.4 74.7 6,500 11.41 85.4 8,090 10.37
976 18.88 897.1 388.7 148.5 74.1 6,490 11.33 84.5 8,060 10.29
975 18.59 878.4 378.7 147.5 73.5 6,480 11.25 83.5 8,030 10.21
974 18.30 859.9 368.8 146.5 72.9 6,470 11.16 82.5 8,010 10.12
973 18.02 841.8 359.1 145.5 72.3 6,460 11.08 81.5 7,980 10.04
972 17.73 823.9 349.6 144.5 71.7 6,460 11.00 80.5 1 7,960 9.96
971 17.45 806.3 340.2 143.5 71.1 6,450 10.92 79.5 7,930 9.88
970 17.17 789.0 331.1 142.5 70.5 6,440 10.84 78.5 7,910 9.79
969 16.90 772.0 322.1 141.5 69.9 6,430 10.75 77.5 7,880 9.71
968 16.63 755.2 313.2 140.6 69.3 6,420 10.67 76.6 7,850 9.63
967 16.37 738.7 304.5 139.6 68.7 6,420 10.59 75.6 7,830 9.55
966 16.12 722.4 296.0 138.6 68.2 6,410 10.51 74.6 1 7,800 9.47
965 15.87 706.4 287.7 137.6 67.6 6,400 10.42 73.6 7,780 9.38
964 15.63 690.7 279.5 136.6 67.0 6,390 10.34 72.6 7,750 9.30
963 15.40 675.2 271.4 135.6 66.4 6,390 10.26 71.6 7,730 9.22
962 15.17 659.9 263.5 134.6 65.8 6,380 10.18 70.6 7,700 9.14
961 14.95 644.8 255.7 133.7 65.2 6,370 10.10 69.7 7,670 9.05
960 14.74 630.0 248.0 132.7 64.6 6,360 10.01 68.7 7,650 8.97
959 14.52 615.4 240.5 131.7 64.0 6,350 9.93 67.7 7,620 8.89
958 14.31 600.9 233.1 130.7 63.4 6,350 9.85 66.7 7,600 8.81
957 14.08 586.8 225.9 129.7 62.8 6,340 9.77 65.7 7,570 8.73
956 13.85 572.8 218.7 128.7 62.2 6,330 9.69 64.7 7,550 8.64
955 13.62 559.0 211.8 127.7 61.6 6,320 9.60 63.7 7,520 8.56
954 13.38 545.5 204.9 126.7 61.0 6,310 9.52 62.7 7,500 8.48
953 13.14 532.3 198.2 125.8 60.5 6,310 9.44 61.8 7,470 8.40
952 12.89 519.3 191.7 124.8 59.9 6,300 9.36 60.8 7,440 8.31
951 12.64 506.5 185.2 123.8 59.3 6,290 9.27 59.8 7,420 8.23
950 12.38 494.0 179.0 122.8 58.7 6,280 9.19 58.8 7,390 8.15
949 12.12 481.7 172.8 121.8 58.1 6,270 9.11 57.8 7,370 8.07
948 11.87 469.7 166.9 120.8 57.5 6,270 9.03 56.8 7,340 7.99
947 11.63 458.0 161.0 119.8 56.9 6,260 8.95 55.8 7,320 7.90
946 11.39 446.5 155.3 118.9 56.3 6,250 8.86 54.9 7,290 7.82

*EIS represents energy in storage, and includes production at Norris and all

downstream plants through Kentucky Dam.
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RESERVOIR AND POWER DATA - NORRIS (CONT.)

Best Efficiency Maximum Sustainable
Pool Area Volume Potential Gross Plant Turbine kW/cfs Plant Turbine kW/cfs

Elevation (acre*1000) (ac-ft*1000) ElS* Head Output Discharge Output Discharge
(feet) (gWh) (feet) (MW) (cfs) (MW) (cfs)
945 11.17 435.2 149.7 117.9 55.7 6,240 8.78 53.9 7,260 7.74
944 10.95 424.2 144.3 116.9 55.1 6,240 8.70 52.9 7,240 7.66
943 10.74 413.3 139.0 115.9 54.5 6,230 8.62 1 51.9 7,210 7.58
942 10.53 402.7 133.8 114.9 54.0 6,220 8.53 50.9 7,190 7.49
941 10.34 392.2 128.7 113.9 53.4 6,210 8.45 49.9 7,160 7.41
940 10.15 382.0 123.7 112.9 52.8 6,200 8.37 48.9 7,140 7.33
939 9.97 371.9 118.8 112.0 52.2 6,200 8.29 48.0 7,110 7.25
938 9.78 362.1 114.0 111.0 51.6 6,190 8.21 47.0 1 7,090 7.16
937 9.59 352.4 109.3 110.0 51.0 6,180 8.12 46.0 7,060 7.08
936 9.40 342.9 104.8 109.0 50.4 6,170 8.04 45.0 7,030 7.00
935 9.21 333.6 100.3 108.0 49.8 6,160 7.96 44.0 7,010 6.92
934 9.01 324.5 96.0 107.0 49.2 6,160 7.88 43.0 6,980 6.84
933 8.82 315.6 91.7 106.0 48.6 6,150 7.80 42.0 6,960 6.75
932 8.62 306.8 87.6 105.1 48.0 6,140 7.71 41.1 1 6,930 6.67
931 8.42 298.3 83.5 104.1 47.4 6,130 7.63 40.1 6,910 6.59
930 8.22 290.0 79.6 103.1 46.9 6,120 7.55 39.1 6,880 6.51
929 8.02 281.9 75.8 102.1 46.3 6,120 7.47 38.1 6,850 6.43
928 7.83 274.0 72.1 101.1 45.7 6,110 7.38 37.1 6,830 6.34
927 7.64 266.2 68.5 100.1 45.1 6,100 7.30 36.1 6,800 6.26
926 7.45 258.7 64.9 99.1 44.5 6,090 7.22 35.1 1 6,780 g.18
925 7.28 251.3 61.5 98.2 43.9 6,090 7.14 34.2 6,750 6.10
924 7.10 244.1 58.2 97.2 43.3 6,080 7.06 33.2 6,730 6.01
923 6.94 237.1 55.0 96.2 42.7 6,070 6.97 32.2 6,700 5.93
922 6.78 230.2 51.8 95.2 42.1 6,060 6.89 31.2 6,680 5.85
921 6.62 223.5 48.7 94.2 41.5 6,050 6.81 30.2 6,650 5.77
920 6.47 217.0 45.7 93.2 1 40.9 6,050 6.73 29.2 1 6,620 5.69
919 6.33 210.6 42.8 92.2 40.3 6,040 6.65 28.2 6,600 5.60
918 6.19 204.3 40.0 91.3 39.8 6,030 6.56 27.3 6,570 5.52
917 6.05 198.2 37.2 90.3 39.2 6,020 6.48 26.3 6,550 5.44
916 5.92 192.2 34.5 89.3 38.6 6,010 6.40 25.3 6,520 5.36
915 5.79 186.4 31.9 88.3 38.0 6,010 6.32 24.3 6,500 5.28
914 5.66 180.7 29.4 87.3 37.4 6,000 6.24 23.3 1 6,470 5.19
913 5.53 175.1 26.9 86.3 36.8 5,990 6.15 22.3 6,440 5.11
912 5.41 169.6 24.4 85.4 36.2 5,980 6.07 21.4 6,420 5.03
911 5.30 164.2 22.1 84.4 35.6 5,970 5.99 20.4 6,390 4.95
910 5.18 159.0 19.8 83.4 35.0 5,970 5.91 19.4 6,370 4.87
909 5.07 153.9 17.5 82.4 1 34.4 5,960 5.82 18.4 6,340 4.78
908 4.96 148.9 15.3 81.4 33.8 5,950 5.74 17.4 6,320 4.70
907 4.84 144.0 13.2 80.4 33.3 5,940 5.66 16.4 6,290 4.62
906 4.72 139.2 11.1 79.4 32.7 5,940 5.58 15.4 6,270 4.54
905 4.61 134.5 9.1 78.5 32.1 5,930 5.50 14.5 6,240 4.45
904 4.49 130.0 7.2 77.5 31.5 5,920 5.41 13.5 6,210 4.37
9 4.36 125.5 5.3 76.5 1 30.9 1 5,910 1 5.33 12.5 1 6,190 1 4.29
902 4.24 121.2 3.5 75.5 30.3 5,900 5.25 11.5 61160 4.21
901 4.12 117.1 1.7 74.5 29.7 5,900 5.17 10.5 6,140 4.13
900 3.99 113.0 .0 73.5 29.1 5,890 5.09 9.5 6,110 4.04

*HIS represents energy in storage, and includes production at Norris and all

downstream plants through Kentucky Dam.
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April 1999
TVA - River System Operations Norris Spill Compilation

Norris 25

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 year and

does not always equal the sum of the days in periods because of extension of periods in to adjacent years.

MAXIMUM AVERAGE Water may be spilled through the spilllway and/or sluiceways. All unmarked spill was through the sluiceways.

DAILY DISCHARGE NUMBER OF TOTAL Maximum hourly average discharge to date was 43,000 cfs at 8 p.m. on 2/16/37.

YEAR (TURBINE + SPILL) DATE PERIODS DAYS *Spillway #Spillway and sluiceways

1936 8000 12/1 10 73 6200---6/28---13; 2000---7/16---6; 500---7/23---4; 3900---7/28---5; 1000---8/1---2; 3400---8/28---7;
2100---9/3---3; 3000---9/22---14; 2500---9/27---5; 5500---12/1---14

1937 39200 2/17 14 230 *23000 ---2/8---8; 30000---2/12---4; #38000---2/17---13; 14000---2/28---9; 22500---3/15---15;
4300---3/25---5; #5000---5/28---47; 3100---7/18---4; 3800---7/27---l10; 2800---8/2---4; 2000---8/6---1;
2000---8/10---2; 4800---8/22---5; 13000--- 10/8---25; 14500---11/11 ---53; 15000---12/18-27---37

1938 25000 2/9 13 146 25000---2/9---5; #10000---5/13---26; #5000---6/11---4; #5000---6/27---9; #700---7/3---2; 500---7/8---2;
6100---7/27---31; 2500---9/6---10; 1000---9/18---4; 1000---9/27---7; 4000---10123---21; 500---11/3---2;
8000---12/29---19

1939 17600 3/11 3 29 10000---2/12---7; 10000---2/25---6; 12000---3/11 ---16

1940 11500 2/9 2 3 5500---2/9---2; 90---10/8---1

1941 7740 10/17 0 0

1942 8606 11/12 1 7 #3820---8/23---7

1943 19829 1/7 2 31 13917---1/7---9; 9758---2/1---22

1944 11975 3/28 2 17 7230---3/29---9; #8354---4/16---8

1945 13340 12/20 1 22 8800---12/14-23---22

1946 19315 1/17 5 41 1650---1/7---1; 14300---1/13---18; 4400---2/1-3---4; 13200---2/12---13; 8800---3/10---5

1947 19191 1/28 1 14 12390---1/24---14

1948 7862 12/31 0 2

1949 18873 1/12 4 42 3937---1/2---6; 12000---1/12---9, 4894---12/5---12; 11700---12/25---17

1950 25458 2/16 1 26 19720---2/19---26

1951 26400 12/24 1 12 18335---12/24---14

1952 21300 1/31 1 12 13319---2/1---10

1953 12510 2/25 1 4 4621---2/25---4

1954 7314 7/13 0 0

- a - a a



April 1999
TVA - River System Operations

Norris 26
Norris Spill 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. "Total Days" is for calendar year and

does not always equal the sum of the days in periods because of extension of periods in to adjacent years.

MAXIMUM AVERAGE Water may be spilled through the spillway and/or sluiceways. All unmarked spill was through the sluiceways.

DAILY DISCHARGE NUMBER OF TOTAL Maximum hourly average discharge to date was 43,000 cfs at 8 p.m. on 2/16/37.

YEAR (TURBINE + SPILL) DATE PERIODS DAYS "Spillway #Spillway and Sluiceways

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

17964

16865

25825

15435

7964

7922

18173

18766

25281

8217

16208

7650

19793

19425

7686

8633

8549

19785

19534

23652

20227

7583

3/20

3/17

2/12

1/1

10/21

1/14

3/13

3/15

3/20

11/14

1/13

12/14

12/28

1/1

7/15

2/19

11/9

12/19

1/2

1/15

4/2

1/15

7

11

33

2

0

0

6

34

16

0

4

0

18

10

0

0

0

43

27

46

33

1

9196---3/20---4; 4390---3/27---3

537---1/11 ---1; 8300---3/16&17---10

17090---2/12---24; 11795---12/27---11

10042---3/13---6

10190---2/2---9; 10080---3/14---25

16350---3/20---16

8110---1/13---4

11175---3/10---10; 11610---12/28---18

8330---1/25---14; 10740---2/28---10; 11289---12/19---10; 15253---12/29---15

8024---3/22---11; #7189---5/31---9 (Spillway discharge 6 a.m., May 31 to 8:30 a.m., June 4, 1973)

14581---1/15---47

5270---3/14---9; 11258---3/27---24

150---10/24---1
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TVA - River System Operations

Norris 27
Norris Spill 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. "Total Days" is for calendar year and

does not always equal the sum of the days in periods because of extension of periods in to adjacent years.

MAXIMUM AVERAGE Water may be spilled through the spillway and/or sluiceways. All unmarked spill was through the sluiceways.

DAILY DISCHARGE NUMBER OF TOTAL Maximum hourly average discharge to date was 43,000 cfs at 8 p.m. on 2/16/37.

YEARI (TURBINE + SPILL) DATE PERIODS DAYS [Spillway #Spillway and Sluiceways

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

13948

8481

20165

8258

5733

13500

8784

24054

7680

6649

8589

8583

15948

17906

16994

12227

8786

22849

8063

16366

12723

26603

12/7

1/31

3/7

1/27

9/3

2/19-22

6/5

5/11

1/21

12/31

4/23

6/27

6/22

2/18

12/17

1/4

3/28&31

3/6

9/24

2/4

3/17

4/26

27

0

27

6

0

17

0

13

0

0

21

0

8

22

61

11

0

54

11

27

12

22

3854---4/7---2; 5330---12/7---25

7690---1/27--- 11; 11540---3/7-8--- 16

638---5/25---3; 676---6/1 ---3

4990---2/12-13---9; 5000---2/19-22---8

#15120---5/11---13

160---4/3---21

#7419---6/22---8

9360---2/19---16; 524---4/30---1; 4201---12,/31---19

7640---1/3---19; 6240---2/22-25---16; 354---5/16---2; 3900---6/25-26---4; 8515---12/7---23; 3000---12/31 ---9

7900---1/4---9; 158---9/29---2; 47---10/10---1; 141---10/31---1

10181---2/15---10; 14403---3/6---13; 9290---3/12---6; 13715---4/1---13; 10835---4/18---10; 119---5/17---2

136---6/7---2; 1872---6/11---3; 92---11/3---1; 2930---11/28---5

B380---1/30---12; 4170---12/14---15

4020---3/8-11 ---12

'24588 --- 4/25 --- 15;'7173 --- 5/14 --- 7
1b
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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

NORRIS

MAXIMUM MINIMUM

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
30

31

32
33
34

35
36
37

38

39
40

41

ELEVATION

1031.10

1030.38

1030.20

1027.42

1024.72

1024.60

1024.10

1023.26

1022.85

1022.69

1022.64

1022.55

1022.53

1022.44

1022.28

1022.09

1021.73

1021.17

1020.93

1020.44

1019.77

1019.04

1019.02

1018.81

1018.65

1018.58

1018.28

1018.25

1017.74

1017.62

1017.49

1016.92

1015.73

1015.72

1015.30

1014.42

1014.26

1013.40

1013.16

1013.01

1012.96

YEAR MONTH

1937 FEB.

1998 APR.

1984 MAY

1989 JUNE

1958 MAY

1971 MAY

1973 MAY

1944 APR.

1942 AUG.

1994 APR.

1972 MAY

1938 JULY

1997 JUNE

1983 MAY

1996 MAY

1975 APR.

1943 APR.

1990 JUNE

1991 JUNE

1977 APR.

1979 JUNE

1974 JAN.

1995 JUNE

1950 AUG.

1967 AUG.

1993 JUNE

1987 APR.

1956 MAY

1945 JUNE

1951 MAY

1949 JULY

1970 MAY

1992 JUNE

1980 MAY

1964 MAY

1955 MAY

1978 JUNE

1968 JUNE
1962 APR.

1940 SEP.

1946 JULY

DAY

11
22

10

19
15

17

30

15
22

17
17

26
20

27
31

1
30

2

24

10
8

14

7

7

2

1
28

13

25
14

27

11
25
27

11
2

16

17

21
13
29

ORDER ELEVATION

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

878.20
909.35
929.13
932.60
934.56
934.78
935.15
937.21
937.65
939.55
941.00
942.12
943.32
943.80
944.09
944.30
949.65
949.80
950.77
951.93
956.15
956.92
957.00
958.95
959.57
960.37
960.83
962.86
964.01 %
964.64
968.45
969.25
971.27
971.44
971.99
972.07
972.30
973.02
974.61
974.68
974.74

YEAR MONTH

1936 MAR.

1956 JAN.

1954 JAN.

1955 DEC.

1958 DEC.
1940 JAN.

1959 JAN.

1966 FEB.

1941 DEC.
1939 DEC.

1953 DEC.
1964 JAN.

1963 DEC.
1948 FEB.

1942 JAN.

1965 DEC.
1960 DEC.

1943 DEC.
1944 JAN.

1961 JAN.
1946 DEC.
1981 JAN.
1947 DEC.

1938 JAN.

1969 DEC.
1937 DEC.

1968 DEC.
1962 DEC.

1980 DEC.
1957 JAN.

1952 DEC.

1970 DEC.

1951 OCT.
1987 DEC.
1967 JAN.

1945 JAN.

1977 FEB.

1974 NOV.

1986 JAN.

1978 DEC.

1995 JAN.

DAY

4

24

15

27

27
14

13

4

4

31

31
4

31
4

1

31

30
24

1
1

21

22

31

10
29
28
20

22

31

22

31
19

31
24

26
1

23
19

31
1

6
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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

NORRIS

MAXIMUM MINIMUM

ORDER

42

43

44

45

46

47

48

49

50
51

52
53
54

55
56
57

58

59
60

61
62

63

ELEVATION

1012.80

1012.71

1012.27

1011.97

1011.25

1010.98

1008.98
1006.23
1006.22

1005.75

1004.76

1003.40

1002.25

1001.51

1001.30

999.88

999.83
997.88

996.00
994.81

994.52

993.82

YEAR MONTH

1939 JULY
1965 APR.

1961 MAY

1963 MAR.

1953 MAY

1982 JUNE
1976 JUNE

1948 APR.

1981 JUNE

1952 JUNE

1960 APR.

1985 JUNE

1957 FEB.

1959 JUNE
1986 MAY

1936 JUNE

1988 MAY

1966 MAY

1941 AUG.

1947 MAY

1969 APR.

1954 JUNE

DAY

19
19

25

19

31
17

11
21

22

2

17
21

4

21

30

19

31
25

24

18

29

7

ORDER ELEVATION

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

974.84
975.34
975.90
976.52
976.97
977.02
977.87
977.95
978.00
978.20
978.96
980.14
980.20
982.00
983.03
984.31 %
984.70
985.49 %
986.42
986.91
987.46
987.60

YEAR MONTH

1988 JAN.

1994 DEC.

1985 NOV.

1971 JAN.
1997 DEC.

1998 JAN.

1975 DEC.

1950 JAN.

1983 NOV.

1949 DEC.

1984 DEC.
1982 NOV.

1976 JAN.

1979 DEC.
1972 JAN.

1993 NOV.

1973 JAN.

1996 JAN.

1989 JAN.

1992 DEC.

1990 JAN.

1991 NOV.

DAY

18
31

3

2

20

1
25

3
15
31
21

17

1

23
1

24

18

1

1

16
1

21

* CLOSURE

% MIDNIGHT ELEVATION
TOP-OF-GATES ELEVATION 1035
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MAXIMUM, MINIMIUM, MEDIAN, AND MEAN
Adjusted Flow by Weeks

Norris
Years=1903-1998

AVERAGE WEEKLY CFSWEEK
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

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

MAXIMUM YR
26,900 1919
37,000 1974
37,300 1947
25,600 1937
58,200 1957
25,000 1994
36,500 1948
26,900 1991
35,000 1962
36,200 1917
49,000 1963
32,400 1955
36,700 1994
60,700 1977
24,800 1903
51,900 1998
21,400 1958
21,000 1912
40,200 1984
19,500 1950
20,700 1929
16,200 1924
10,500 1981
20,300 1907
12,400 1989
18,200 1928
10,400 1928
11,800 1909
11,600 1949
9,300 1938
8,870 1996

15,100 1942
12,100 1920
7,890 1920
6,020 1914
9,600 1928
4,310 1910
6,950 1989
7,280 1989

13,900 1915
7,670 1977
9,000 1964
9,090 1971

MINIMUM YR
449 1981
436 1981
310 1981
490 1940
510 1940
920 1934
810 1934
840 1934
860 1941

1,760 1931
1,660 1931
1,470 1966
1,350 1910
1,050 1910
1,190 1910

1,090 1986
1,050 1986

796 1986
870 1942
720 1941
640 1941
560 1936
605 1988
572 1988
330 1944
327 1988
169 1988
412 1964
330 1944

80 1944
201 1986
228 1957
342 1988
220 1987
124 1988
186 1955

90 1964
73 1959

240 1959
250 1908
176 1988
119 1980
234 1952

MEDIAN
5,060
4,950
5,060
6,280
5,570
6,310
6,550
6,600
5,870
7,230
6,970
6,180
6,060
5,850
5,270
4,430
4,120
3,740
3,500
3,000
2,930
2,460
2,110
1,770
1,770
1,690
1,740
1,680
1,450
1,420
1,370
1,340
1,240
1,210

983
902
867
796
762
677
748
720
825

MEAN
7,230
6,770
6,530
7,850
8,350
7,870
8,370
8,540
8,380
9,100
9,240
8,750
8,520
7,710
6,460
5,960
5,050
5,190
5,160
4,260
3,690
3,430
2,940
2,790
2,340
2,210
2,140
2,180
2,100
1,850
1,960
1,770
1,950
1,700
1,340
1,160
1,090
1,050
1,090
1,370
1,050
1,200
1,360
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MAXIMUM, MINIMIUM, MEDIAN, AND MEAN (CONT.)
Adjusted Flow by Weeks

Norris
Years=1903-1998

WEEK WEEK
ENDING NO.

AVERAGE WEEKLY CFS
MINIMUM YR

NOV
NOV
NOV
NOV
DEC
DEC
DEC
DEC
DEC

4
11
18
25
2
9
16
23
31

44
45
46
47
48
49
50
51
52

MAXIMUM YR
16,800 1918
16,300 1977
13,000 1929
24,600 1906
38,700 1973
25,700 1991
31,900 1972
25,600 1915
46,400 1926

270
200
230
230
320
380
369
456
421

1909
1910
1910
1910
1936
1903
1965
1965
1965

MEDIAN
886
895

1,160
1,660
1,900
2,420
2,740
2,930
4,980

MEAN
1,520
1,750
2,090
2,780
3,580
3,960
4,440
4,480
6,200

AVERAGE FLOW:1903 - 1998 = 4230 CFS RIVER SYSTEM OPERATIONS

ADJUSTED FLOWS COMPUTED BY:

01/01/03

07/03/27

10/08/34

- 07/02/27

- 10/07/34

- 12/31/35

01/01/36 - 04/15/36

04/16/36 - 12/31/38

Flow computed from Clinton gage records by ratio of
drainage areas (2912/3056 sq. mi.).

Flow computed from records at Coal Creek.

Flow computed from records at Coal Creek adjusted
for storage changes in Norris Reservoir.

Same as above, with additional corrections made for
rainfall on reservoir, evaporation from reservoir,
and runoff which would have occurred from inundated
area.

Same as above, except using flow records below
Norris Dam.

Flows were computed from USGS records of the Below
Norris Dam, Tennessee, gage, drainage area 2,913
sq. mi., corrected for storage changes in Norris
Reservoir.

Flows were computed by correcting Norris Dam
reported discharges for storage changes in Norris
Reservoir.

01/01/39 - 12/31/56

01/01/57 - current
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ANNUAL OPERATING CYCLE

1040

1030

1020

1010

IL 1000

0

u 990
w

980

970

960

950

6 HOURS TO MELTON HILL
I1 HOURS TO WATTS BAR
2 UNITS - 100 MW - 8,000 CFS
D.A.=2912 SQ.MI.
78,300 DSFIIN R.O.

EL IN STRG STRGI
1034 0.00 1286.61
1030 0.99 1208.97 19.4
1020 3.30 1028.49 18.0
1010 5.35 867.66 16.1
1000 7.17 725.49 14.2
990 8.76 600.45 12.5
985 9.48 544.05 11.3
980 10.15 491.56 10.5
970 11.35 397.78 9.4
960 12.38 317.62 8.0

IFT

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
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AREA IN THOUSANDS OF ACRES
2040 30 10 0

1040

1020

____1

_,Top of Gates El. 1034
1

,Spillway Crest El. 1020

T1

I I I I I

-J

co

2J

1000 ____

980 . •• •/ Normal Minimum /

96C s4Ol ýjjjPeratinq Level El.9 90

940 ___ ___ ___ ___ __ _

920 ___ ______ __

ELEV 36 VOLUME
AREA 1936 1946 594 1960 1970

FT AC AC -FT AC-FT AC-FT AC-FT AC-FT

900 i034 39,600 2,574,000 2,585,000 2.560,000 2,557,000 1,552.000
13, 36,300 2,419,000 .2410,000 2,405,000 2,402,000 2,398,000

1020 34,200 2062.,qOO 2,052,000 2,046,000 2,045,000 2,040,000
1010 2.9,900 1,744,000, :1.735,000 1,730,000 1,727,000 1,721,000

1000 26,100 1,463,000 :1453.e00 1,440,000 1,446,000 1,439,000
880 990 2 3,100 1.215,000 1,006,000 1,'01,000 1,19 0,000 1,101 ,00

960 20, 100 1,000,000 990,000 005,000 002,000 075,000
970 17,400 613,000 004,000 790,000 796,000 760,000

960 14 900 632,000 645,000 639,000qo 635,000 630,000
950 121700 514,000 500,000 502,000 499,000 494, 000

860 940 10,600 397,000 393,000 306,000 36.5,000 362, 000
930 8,640 3020900 z99,000 204,000 291,000 290,000
920 6,690 224,000 222,000 219,000 217,000 217,000
910 5,340 164, 000 162,000 1600000 156,000 159,000
000 4,070 117,000 116,000 1 113,000 113,000

840 090 3,130 61,400 0'0,900 80, 000 78,700 78,600
660 2,340 54,500 54,300 53,500 52,400 52,600

670 1,680 34,800 34,800 34,100 33,100 33,300
660 1 o 0 20,900 20,900 20,400 19,600 19,900

850 770 11,500 11,400 11,000 10,400 10,600

820 - 40 500 3,300 5,200 4,900 4,400 4,650
830 200 1,640 1,600 1,300 1,030 1,320
820 60 76 48 17 0 30
810 0 0 0 0 0

800 ,, . .

U 2 6 8 U I1 14 1 I 1U 20,2

VOLUME IN HUNDRED THOUSANDS OF ACRE-FEET
2 4, 26

NOTES:
Reservoir areas were measured on Tennessee River Survey Maps
with contours drawn at 10' intervals and scale I"= 1,250'. The

contours were made to conform to elevations on the TVA sediment
range cross-sections located at approximately one-half mile

intervals within the reservoir. The areas on these maps were
adjusted proportionately to conform to the area of the 1020 contour

on the TVA Reservation Map, scale I"= 1000'.

Elevations are referred to the 1912 Fourth General Adjustment of t-he USC&GS.

To correct to the 1936 Supplementary Adjustmentadd 0.11 Foot.

Area of original river within the reservoir = 2,930 acres.

Drainage area at the dam =2,912 square miles.

The 1946 and subsequent volumes were determined by the

constant factor method for computing sediment.

Dam closure March 4, 1936.

I •,2O7•ocw

REV DE~~ lunlnSupvl sI-NO. -E O.I.OpR EE

DRW.. .. COMUTEO

T 1,1D1......... --------- /HIS DRAWING SUPERSEDES 2-DA-1-3.IN78J3Ro

CLINCH RIVER MILE 79.8

RESERVOIR AREAS

AND VOLUMES

NORRIS PROJECT
TENNESSEE VALLEY AUTHORITY

D I 5IlON Or WATER CONTROL PLANNING

KNOXVILLE 13-5-711 2 IDAI 1 1321G783RI
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Hydro Modernization and Reservoir Release Improvements

Auto-Venting Turbine Modernization

In many reservoirs, solar heating creates thermal stratification in
the summer, yielding a water column with a warm surface layer and a
cool bottom layer. This arrangement is hydrodynamically stable, which
inhibits mixing between the layers and isolates the bottom water from

atmospheric oxygen. Concurrently, the respiration of biological
organisms and decomposition of organic substances in the water and
sediments deplete the dissolved oxygen (DO) in the bottom layer. With
intakes located in the bottom layer, this low DO water is released
during hydropower operations, often creating poor water quality in the
river downstream from the reservoir. These conditions subsequently
damage aquatic habitat in the river and contribute to other water
quality problems. The auto-venting turbine (AVT) is usually the
least-cost alternative for increasing DO in hydro releases due to
minimal requirements for extra mechanical equipment, as well as
reduced expenses for operation and maintenance. Auto-venting turbines
increase the concentration of dissolved oxygen in hydropower releases
by aspirating and mixing air with the water as it passes through the
runner. These new units include aeration objectives as an integral
part of the turbine design, thus improving efficiency not only for
hydraulic performance but also for environmental performance. At
Norris Dam, new upgrade turbines installed in 1995 and 1996 represent
the f irst of these new type of units in the world. Each of these
units contains several options to aerate the flow. These AVT units,
shown in FIGURE 9, contain options to aerate the flow through central,
distributed, and peripheral outlets at the exit of the turbines. For
environmental performance, results show that up to 5.5 mg/L of DO
uptake can be obtained for single unit operation with all aeration
options operating. To meet the 6.0 mg/L target that has been
established for this project, an additional 0.5 mg/L of DO improvement
is obtained by the flow over the re-regulation weir downstream from
the powerhouse. For hydraulic performance, efficiency losses ranging
from 0 to 4 percent are obtained, depending on the operating condition
and the aeration options. Compared to the original turbines, these
units provide overall efficiency and capacity improvements of 3.5 and
10 percent, respectively. The new runners also have shown significant
reductions in both cavitation and vibration.

In general, the environmental and hydraulic performance of a given
option varies with the head and power output. Under these conditions,
the options used to meet a target DO can be strategically chosen to
minimize the aeration- induced efficiency loss. As an example, con-
sider the 1996 DO data for the new units at Norris, shown in FIGURE
10. Turbine aeration was initiated in July when the scrollcase DO
began to decrease. Throughout the low DO season, a mix of aeration
options was used, based on the head, power output, and required DO
uptake. Aeration was discontinued in November following 'reservoir
turnover. On the average, the DO downstream of the project was main-
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Hydro Modernization and Reservoir Release Improvements
(CONT.)

Auto-Venting Turbine Modernization

Figure 9: Unit
turbine runner

2 auto-venting
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Figure 10: Dissolved oxygen improvement for Norris Dam, 1996
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Hydro Modernization and Reservoir Release Improvements
(CONT.)

Auto-Venting Turbine Modernization

tained near the 6.0 mg/L target to maintain and enhance an ever
growing rainbow and brown trout fishery (except for a period when
aeration was disrupted for an extreme series of performance tests on
the new units). During the same period, the average aeration-induced
turbine efficiency loss was about 1.9 percent.

TVA and Voith Hydro, Inc. have jointly developed and implemented a
machine condition monitoring system to help balance the energy,
economics, and environmental requirements for hydro facilities. With
the monitoring system, airflow, DO, and turbine efficiency can be
viewed simultaneously to help operators comply with water quality
requirements and achieve the desired level of power generation.

Re-regulation Weir

The re-regulation weir was constructed in the Clinch River below
Norris Dam in 1984. The Norris re-regulation weir is a hydraulic
structure in the Clinch River that augments minimum flow (FIGURES 11
through 17). The weir is located 1.8 miles downstream of Norris Dan
and' is constructed on both sides of Hibbs Island. The minimum
downstream flow (200 cfs) is provided during periods of non-generation
at Norris Dam by a series of eleven pipes; periodic pulses from Norris
Dam maintain water in the pool above the weir. Five of the pipes are
uncontrolled open pipes. Six other pipes are controlled by float-
actuated valves that open gradually as the headwater elevation on the
weir decreases. Each valve has an arm length, of either 18 or 24
inches, connecting the valve and the float. As the pool level begins
to drop, the valves with 24-inch arms begin to open first and the
valves with 18-inch arms open last.

Various modifications to the re-regulation weir have been made since
1984 and major renovations were completed in the summer of 1995.
Consequently, these modifications and renovations have enhanced and
improved the aquatic environment below Norris Dam. For more
information on improvements to the biological and aquatic environment
see the Resource Group (Water Management) October 1996 report titled
"Biological and Water Quality Responses in Tributary Tailwaters to
Dissolved Oxygen and Minimum Flow Improvements".

It should be noted that Norris Dam was the first dam to benefit from
the RRI program. Testing various methods of turbine venting and hub
baffles in 1980-82 to increase DO in the tailwater led to routine,
seasonal use of hub baffles and turbine venting from 1983 to 1995. In
September 1995, a newly designed autoventing turbine runner replaced
one of the two original turbine runners. The new design is more
efficient at aerating discharge water, as well as generating
electricity. The new Unit 1 runner became operational in December
1995.
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FIGURE 11 - Re-regulation Weir Downstream of Norris Dam, July 1998
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FIGURE 12: EAST CHANNEL WEIR ANCHOR ROD LOCATION PLAN
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FIGURE 13: WEST CHANNEL WEIR ANCHOR ROD LOCATION PLAN
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HOUSING FACILITIES
(Original Project)

Permanent houses built ........................................... 309

Dormitories built:
Staff (68 capacity) ........................................... 1

Men (708 total capacity) ....................................... 6
Women (34 capacity) ............................................ 1

Public buildings constructed included a cafeteria (544 seats), commu-
nity and recreation building, school (400 pupils), vocational build-

ing, store, gas station, and an observation building.

ORIGINAL CONSTRUCTION DATA

PERSONNEL

Peak employed ......................
Total man-hours ....................

Number of injuries .................

Days lost ..........................
Fatalities .........................

Accident frequency .................

Accident severity ..................

Dam and Reservoir
Construction

2,750*
16,977,720

962
105,060

8
56.7
6,188

Dam

Construction

Only

2,100

7,585,238

371

66,598

7

48.9

8,780

*Monthly average during construction.

QUANTITIES

Dam:
Concrete ....................................... 1,002,300 cu. yd
Earth excavation .................................. 192,144 cu. yd
Rock excavation ................................... 282,647 cu. yd
Earth and rockfill ............................... 181,700 cu. yd
Drilling for foundation ........................... 204,781 lin ft
Foundation grouting cement .......................... 225,889 bags

Highway and railroad:
Excavation ...................................... 2,300,000 cu. yd
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FIGURE 18: Construction Plant Layout (Part 1)
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NORRIS DAM
DISCHARGE RATINGS

FOR ASSUMED DAM FAILURES
DURING AN EARTHQUAKE

INTRODUCTION.

At the request of the Flood Control Branch, Division of Water

Control- Planning, a study was conducted by the.Engineering Laboratory to

establish. discharge rating curves for various debris configurations re-

sulting from a failure of Norris Dam. This study was authorized by the

Project Management Corporation, Clinch River Breeder Reactor. The study

was made to supply flow data to be used in the determinations of the

necessary flood protection.works for the ý'Clinch River Breeder•Reactor.

Six failure cases detailed on Plate I were tested. The discharge ratings

for the six cases are shown on Plates 2 and 3.

THE MODEL

A 1:150 scale model of Norris Dam duplicating the failure section

and the topography immediately upstream from the dam and a 2400-foot reach

downstream from the dam was installed in the eight-foot laboratory flume.

A general view of the model with failure Case A installed is shown in

Figure-1. The topography both upstream and downstream from the dam was

obtatned from'drawing 232-DD264 shown on Plate 4. Model discharges were

obtained fromwreadings of a carefully calibrated diaphragm orifice located

in the water supply line or a calibrated eight-foot sharp crested weir lo-

cated at the upstream end of the eight-foot flume. The eight-foot weir was

used whenever the discharge exceeded 2,000,000 cfs. Headwater heights were

measured at two piezometers located 1200 and 1800 feet upstream from the

dai. TOe eteadwater levels, were determined by means of hook gages reading

to (.01 foot. Tailwater.helghts were taken from a staff gage located 1300

feet downstream from the dam. The:tallwater level was .controlled at the

end of the flume. by means of slot gates.



TEST PROCEDURE

Du"ring each discharge rating. test a constant discharge was set up

usi'ng the appropriate taliwater level shown on Plate 5. Recordings were.

then made of the headwater elevation, tailwater elevation and the-discharge.

." :XThe st. procedure was repeated at other constant flows so that sufficient

Information was obtained to establish a discharge rating curve of headwater

elevati'on Ys. discharge for each case tested.

TEST CASES

Six fatlure schemes.designated as cases.A, B, C, D, E and FI5

were rated, .:Details of the schemes are shown on Plate 1. The existing

topography both upstream and downstream from the dam was duplicated in the

•1model. -from contours given :on Plate 4. The debris configuration was assumed

"to be as shown on Plate 1 for.each case.

Case E was identical to case Aexcept that the sideflow to the.

left: and right of the debris was prevented by constructing sheet metal walls

as-.shown on Plate 1. The difference between the discharge of case A and E

at any headwater elevation will 1give the discharge not going over the top

of:the debris.
:Four tests labeled No TW.Effect on Plate 2 were. conducted with

the.tailwater level lowered so that it would have no influence on the
headwater level., At near maximum test Q the headwater level was reduced

5.4,. 5.3 and..7.6-feet for cases A, B and D., respectively, .by eliminating

the tallwater effect.

For caseF 1 5 the remains of the dam, assumed broken off at

elevatton 970, was moved to five different positions as shown on Plate 1.

A discharge rating was obtained for each location so that data would be

available to estimate discharge coefficients which might be applicable to

failures. at. other dams.
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.TEST RESULTS

:The discharge.rating curves for each case are shown on. Plates 2

and. 3. Tabulations of.the rating data are given on Tables 1:.to 10. A

summary of the, discharges at headwater elevations 970 and 1035. is given on

Tablie11 to show the spread in discharge between the various cases t.ested.

Photographs of the dry and operating model are shown on Figures I

to 22 for each scheme. Additional photographs and color slides of the

model operation are available at the ýTA Engineering Laboratory.
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-TABLES

Table

:1 Data Tabulations, Case A

2 Data Tabulations, Case B

3 Data Tabulations, Case C

Data: Tabulations, Case D

5 Data Tabulations, Case E

6 Data Tabulations, Case F
S DataiTabulations*, Case F

8 Data Tabulations, Case F

1 9 Data Tabulations, Case F,4

10 Data Tabulations,. Case F
9 5

U 8wmuryof~Discharge, HW 970 and 1035

FIGUIRES

Figue

1 Case A, Dry Model

2 Case.A, Dry Model

3 Case A, Discharge

14 Case B, Dry Model

5 Case B, Discharge

6 Case C, Discharge

.7 Case D, Dry Model

8 Case D, Discha~rge,

9 Case DP Discharge

10 Case E, lDry Model

-2,709.'400

. 3,010,•000•

9 388 ,100

-; 2,196,500



4

Figure
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Case, F1 , Dry• qdel
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TABLE 1

NORRIS DAM FAILURE STUDY
SUMMARY OF TEST RESULTS

DISCHARGE RATING
CASE A

A

Test
No.

1A

2A

3A

4A

5A

6A

7A

8A

9A

10A

11A

12A

13A

1 4A

15A

H.W.
Elev.

965.42

982.75

992.97

i001.80

lO11.85

1019.65

1028.80

1036.60

lO45.63

iooo0.20

1030.45

91]2.86

925.45

939.70

1037.03

Q
cf__.0

421,800

656,500

920,300

1,181,200

1,520,300

1,805,500

2,119,400

2,436,300

2,709,2400

2,709,400

2,196,100

95,100

141,500

214,800

2,2462,700

T.W.Elev.

919.0

932.5

948.0

959.5

970.2

981.5

990.10

T.W. Low

973.0

982.0

1,



TABljE2

NORRIS DAM FAILURE STUDY'
SUMMARY OF TESTS RESULTS

DISCHARGE RATING
CASE B

S

Test
No.

26B

27B

28B

29B

30B

31B

32B

33B

33B

34B

35B

36B

37B

38B

39B

39B

40oB

41iB

H. W.
Elev.

955.53

966.18

973.•08

980.13

986.28

991'.98

998.43

1004.58

1003.38

1010.28

1017.03

1022.43

1028.13

1053.38

1038.27

1032.93

949.83

937.68

cfs

•397,000.

625,300

800,800

i,oo4,ooo

1,197,000

1,377,000

1,597,000

1,802,000

1,802,000

2,003,000

2,203,000

2,413,000

2,594,000

2,799,000

3,010,000

.3,009,000

293,800

194,900

T..W.Elev.

885.0

902.0

913.0

923.0

934.0

942.0

950.0

959.0

Low T.W.

967.0

974.0-

981.0

987.0

993.0

999.0

Low T.W.

875.0

865.0

a



TABLE. .3.

NORSDAM! FAILURE STUDY
..SUMMARY OF TESTS RESULTS

DISCARGERATING
CASE C

Test H.W.i QT.W.

No. Elev. cfs Elev.
59C 92.2 10.. 900..1 853.0

600 960.11 192,000 8614.o

* 6ic 973.52 295,200 876.0

62C 986 389,.800 885.0

63C .9814.62 508,700 8914.5
64.-. .692,900 906.

650 -998.27 901,900- 918.5

66c 10014.12 1,1.03,000 92.

6c 1009.67 1.295,000 ;936.0

.68c io~.7 1,1493,000 9146.5

69c 1019.142 1 686 000 9514.0

70C 10214.6T 1,.889,000 962.5

71C 0917 2,095,000 969.8

72C 1033.6T 2,291,000 976.0

73C 1038.50 2,1493,000 983.0

71iC 10143.142 ý2,7039000 -990.0

.5C: 05.79 2 ,824,000 994.0

T60 1.43.27 2 824,000 Low T.W.

770 930."47 57 ,00 8145.0

780 909"3.62 290,700 839.0

0
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TABLE 14

NORRIS DAM FAILURE STUDY:
SUNMARY OF TEST RESULTS

DISCHARGE RATING
CASE D

Test H.W. Q

No. Elev. fs

l42 888.l48 99,800

143D 907.15ý 192,800

14,D 920!.20. 296,100

145D 929.35 388,100

46Dl 9,41.8o 591,000

47D. 950.13 756,200

48D 959.53 952,900

149D ' 971.05 1,199,8oo

50D 982.00 i,418,Too

5a 991.00 1,599,100

52D 1000.15- 1,8o6,40oo

53D : 109.60 1,996,900

54D ioi8.6o "2,196,500

ý55D 1028.05 2142••,1oo

561) 1035.62 2,589,800

57"D 1043.20 2,778,300

9.

T.W.

Elev.

851.00

865.00

876.00

885.5

900.5

910.5

921.0

933.0

9513.0

951.0

959.0

966.5

981.o0

986.5

993.0

Low T.W.OD 1027. 90 2,784,90.0

0
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TABLE 5

NORRIS DAM FAILURE STUDY
SUMMARY OF TEST RESULTS

DISCHARGE RATING
CASE E

Test H.W. Q T.W.(i)

No. Elev. cfs Elev.

16E 979.00 68,900

17E 987.25 170,300

.18E 993.70 271,000

.19E 998.95 367,200

20E 1010.20 601,200 900.8

*-21E 1018.09 781,400 912.8

.22E 1025.95 979,400 923.0

23E 1033,19 1,175,600 932.2

242E4E 1040.80 1,386,300 942.5

25E 1046.50 1,569,600 949.8

.(i) No tailwater effect
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TABLE 6

NORMIS DA FAILURE STUDY
SUMAY OF TEST RESULTS

DISCHARGE RATING
CASE Fl

Test
No.

" 81

82

83

84
• • •:•••:85 •

86

881

891
.901

HW.
Elev.

1007.35

1018.63

1027o25

1035685

10o3.15

1019.65

1055.80

983.80

992.80

1000.00

Q
cfs

384,i00

596,600

801,300

997,00,0

1,207,100

1,4o1,700

1,5984700

96,800

198,700

296,700

T.W.
Elev.

885.0

900.5

912.7

923.1

933.5

943.o

951.0

851.5

865.0

875.5

iModel flow was unstable because of the small head on

the crest. Test classified as unreliable.

9



TABLE .7

NORRIS DAM FAILURE STUDY
SUI•4ARY OF TEST REULTS

DISCHARGE RATING
CASE F2

Test H.W. T.W.

No. Elev. cfs Eley.

.911 8.4 989500 851.0

921' 991.15 199,600 :864.5

931 997.90 295,700 876.0

94 1004.20 392,000 885.5

95 l104.70 594,40o 900.5

96 1023.85 796,400 912.5

97 1031.65 997,100 923.0

98 1038.70 1,192,900 933.0ý

99 lO45.42 1,400,40 942.5

100 1051.90 1,6014,900 951.3

'Model flow was unstable because of the small head on:

the crest. Test; classified as unreliable.
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TABLE 8

NORRIS DAM FAILURE STUDY
SUNMRYAYOF TESTS RESULTS

DISCHARGE RATING
CASE F3

3

Test
No.

101

.102

.103

104

S. 105

>8 106

.107

108

110

112.

H.W.
Elev.

1037.65

lO42 .98

1•48.4.5

1031.17

1024.65

1017.85

1009.90

1001.20

990.22

954.13

975.42

983.35

Q
cfs

1,609,300

1,797,000

i,994,200

1,397,600

1,196,800

998,400

796,100

602,700

396,.100

.100,500

198,100

295,600

T.W.Elev.

951.5

959.0

966.0

942.5

933,0

923.0

912.50

901 .0

8815.5

859.0

876.0



S.

TABLE 9.

NORRIS DAM FAILURE STUDY
S1MRY OF TEST DATA

DISCHKAGEi RATING
CASE F1

Test
No.

113

1114

115

3a6

117

118

119

120

121

122

123

124

125

"126

H.W.
Elev.

919.35
9143.00

959.95

972.85

985.145

995.50

1003.75

1011.10

10o17 85

10o24.oo

1030.22

1035:.70

1041.25

1046.35

cfs

100,100

200,100

297.,400

388,300

590,000

797,800

991 ,400

1,191,700

1,395,000

1,594,500

1,807,200

2,003,700

2,197,500

•2,1•09,000

T.W.
Eliev.

851.5

865.0o

876.0

885.0

900.5.

912.5

923.0

933.00

9142.5

951.0

959.0

966.5

973.5

980.5



TABLE 10

NORRIS DAM FAILURE STUDY
SULM4ARY OF TEST RESULTS

"DISCHARGE RATING
CASE F5

5

9

::Test
No.

127

128

.129

, '130

131

132

.133

134

135

S -.136

137

138

139

14

141

142

143

11Elev.•

l042. 68

1037.,65.

1'047.77

1054.47

1033.09

1028.65

1023.03

1o16.8o

1010.20

1003.30

9 95.98

987.40

977.65

9959.50

931.005

9460, O0

Qcfs

2,598,000

2,399,600

2,797,700

3,014,700

2,190,300

29007,200

1,797,200

1,594,400

1,394,000

1,196,000

998,500

799,700

60 4.300,

3930700

102,100

199 ,400

296,200

T .W.
Elev.

987 00

980.00l

993.00

999.00

973.00

966.50

959.00

951.00

942.50

933.00

923.4o

912.50

9 00.50

885.50

852.00

864.50

876.oo
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TABLE 111
SUMMARY OF DISCHARGE

CASE A, THRU F -F

HEADWATIER ELEVATONS 970 & 1035

CASE

A

B

C

-D

E

F2

F3

F •

.F5

I°W.
ELEV.

970

970

970

970

970

970

97o

970

970•

•970.

CFS

.475,000

74o,ooo

26o,000

1,180,000

0.

0

0

.165,000

378,000

-505,000

ELEV.

1035

1035

1035

1035.

1035

1035

1035

1035

1035

1035ý,

CFS

2,370,000

2,880,000

2,310,000

2,590,000

1,230,0oo

970,000

1,105,00o

1,10,000

1,980,000

2,270,000
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Figure 1 - General view of model
Case A - Looking upstream

Figure 2 - General view of model
Case A - Looking downstream
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Figure'3 - H.W. El. -1`045.63.
4Case A 'T.WM..'. E - 990.0

Test, No. 9

Figure 4! - "Gerfe'ral view .of -mode',l'
Case B - LookIng. upsýtreMi
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figu•e 5 - H .W. E•1, -- 1038.,27
.,C aase tB - T.W. El. -:999*00

JTe'st No. 39

TCF a

-i
.... Figure,6-: H.W. El. - !045.79

'Test No. 75



Figure 7- General view of model'
Clase D' -oo-king UDsra

Figure 8 -H.W. El. - 929.35
Case D, --T. W. El. -885. 50(

-Test No. 45



Figure, 7 6 eealve fmoe
Case D- Lookng upstream,

Figure 8 - H.W. El. -. 929.35
Cas6 D'- r.. ETl. - 885."50,

Test Nb.. .45
I



ire 9 H. W. El. - 1018.60
3e -D T-.W, El. 973.550

Te's No: 54.

Figure 10 - General view of model
SrCase •E-LUooing upstream



Figure 11-H:W1 EI . -.1046. 50
Case. E - T.W.. .El.- .949ý.80

•Tes, . No 2

Fi.gure '1'2 - General view of model
Ca~sý' F' Llooking 'Ulstream
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Fi gure 13 -. W El. 9•82•0.45
Case, F T. TW. El . ..8.1.00

Test "o./ 91"

,Fisu re 14 - HW. El,. - 1048.45
Lalse F3 - L.W. El. 96'6' 00'



.Figure. 15 - H.W. El. •1046.35
Ca-.se, .- TW E• 980f.5.0

. Tes'tNo l26 -

.i

Figure" 16 HW. E 1054.7
ýCase F5 - T.W. El. .,.999.00

Test No.. -130
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