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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 arid 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 1 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 falllng 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 i
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. % 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 baséd 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 | — Nérris Dam, General Plan and Elevation (Ref. 1).
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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 § 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 w1th 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 R
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 ratmg 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 Splllway Gate/Outlet Open Conﬁguranon 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 verlﬁed in the unsteady SOCH Model Calibration, Melton Hill (Reference
20).

3.2 Unverified Assumptione (UVA)

None. o _ : . | -
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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):

Q,=KLH " (1

in which Q; = free discharge (cfs), K = free discharge coefficient (units vary with n, f™"/sec, available from model data in Att.
10, and restated in Att. 17), L = length of overflowing section (ft), H, = head on the drum gate (ft) = HW - Z,, HW = headwater
elevation (ft) Z, = 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, = CG,B2g(H) | | | @

in which Q, = orifice discharge (cfs), C = orifice discharge coefficient (dimensionless), G, = 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:

Q, =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+2g in which C= discharge coefficient (dimensionless) and A = area for flow under the sluice gate (ft*). 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 — Z,r., with Zy.r = the elevation of the bottom of the gate in the open position (860 +

= 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 thls headwater ratlng is developed the
tailwater may affect the sluice discharge. The followmg equation will be used: '

QS]=KJHW-TW - R : I (4)

where Q;, = discharge affected by submergence (cfs), K = discharge coefficient (f£*/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, Qr, over a spillway crest varies with head, H; (Reference 3). For the Norris spillway crest, the relationship QqHy)
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 (Z, = 1020 feet and Z, = 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 splllway 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*K,*H,, in which K, = abutment contraction coefficient
(dimensionless), and H, = 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 H, , 41 ft, See Section 7, maximum elevation at which
free discharge occurs) is equal to:

[1 ——L—_ﬂz—@} *100% = [1 3 00"2(0'2)(41')} *100% = 5.4%

300

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 dlscharge 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/sec’
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 Z, 1020 feet
43 Spillway gate parameters
(Fully Open Gate)
4.3.1 | Gate Elevation Refs.8 & 1 Z, 1020 feet
4.3.2 | Discharge Coefficient Ref. 10, Att. 10 K 2.5680 ™D
4.3.3 | Exponent : Ref. 10, Att. 10 n 1.6173
44 Spillway gate parameters
(Fully Closed Gate)
4.4.1 [ Gate Elevation Ref. 9 Z, 1034 feet
4.4.2 | Discharge Coefficient Ref. 10, Att. 10 K 3.985 Y
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**/sec
or without tailwater effects
4.5.2 | Bottom Elevation of sluice Ref. 6 Zfoor 860 feet
tunnel, directly under gate )
4.5.3 | Maximum Sluice Gate Ref. 5 Zeay 8 feet
Opening before Cavitation ‘
4.5.4 | Elevation bottom of open ZioorT Zect Zrer 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*Q? + 5.59x107Q’

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 v HW —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 v HW —TW would result in a straight line with slope equal to K (see Equation (4)). Q is plotted

versus ¥ HW —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 (R*= 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 ft**/sec

4.9 Discharge through Turbines

Discharge through the turbines, Q,, 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.

0, =2*(-0.0292(H, Y +27.518(H, )+ 662.68) ~ | ~ ©

in which Q, = turbine discharge in cfs, 2=number of turbines and H; = 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. o ’ ’ :
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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 %2 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 %
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 (1.=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. H,, K, L, and n are the parameters used to determine the spillway
discharge, Q. 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), Qo IS
calculated (using Q, (or Q) and Q, calculated from TW ysqumed)s and TW gajoutatea 1 calculated from Q. Iteration is accomplished
by varying T W sumeq until the difference between TW ysqymed and TW gicuiated 1S €qual to 0, within convergence tolerances. The
convergence tolerance was set to 1*10°. The average difference for converged solutions is 3*10°® feet (Attachment 15).
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Norris - Dam Rating Curve, Case 1
g=322 ft/s*
Sluice Parameters Spillway Parameters
L =300 ft
K=  2303.7196 ft’ n=16173 ft
2ot = 868 ft K=2568 - ft*"
Z,= 1020 ft Turbine
Q _ Gross  Discharge

Total Sluice Spillway Head (100%)
HW  Discharge TW cfs ft cfs feet cfs
feet 1000 cfs feet Qs Q4 Hy Q¢ Q
1000 35.28 835.2123 26468 0 0.00 0 165 8809
1005 35.94 835.3878 26964 0 0.00 0 170 8980
1010 36.60 835.5597 27452 0 0.00 0 174 9149
1020 37.88 835.8936 28402 0 0.00 ‘0 184 9478
1021 38.77 836124f 28495 0 1.00 770 185 9504
1022 40.47 836.5651 28588 0 2.00 2364 185 9523
1023 42.77 837.1534 28681 0 3.00 4554 186 9537
1024 4557 837.8631 28773 o] 4.00 7252 186 9546
1025 48.82 838.6765 - 28866 0 5.00 10403 186 9552
1026 52.48  839.58 28957 0 6.00 13971 186 9556
1028 60.94 841.6138 29140 0 8.00 22248 186 9555
1030 70.78 843.8899 29322 0 10.00 31917 186 9545
1032 81.89 846.3467 29502 0 12.00 42862 186 9530
1034 94.19 848.9312 29681 0 14.00 54998 185 9511
1036 107.60 851.5969 29860 0 16.00 68256 184 9488
1037 114.71 852.9472 29948 0 17.00 75287 184 9477
1040 137.57 857.0137 30213 0 20.00 97920 183 9441
1042 154.05 859.6992 30388 0 22.00 114240 182 9418
1044 171.46 862.3346 30562 0 24.00 131502 182 9396
1046 189.79 864.9009 30735 0 26.00 149676 181 9377
1048 199.64 866.1999 30908 0 28.00 168735 = 182 0
1050 219.67 868.6825 0 31021 30.00 188653 181 0
1052 240.40 871.0519 0 30989 32.00 209409 181 0
1054 261.95 873.3328 0 30965 34.00 230981 181 0
1056 284.30 875.5371 0 30947 36.00 253352 180 0
1058 307.44 877.6851 0 30935 38.00 276503 180 0
1060 331.34 879.8049 . 0 30924 40.00 300419 180 0
1061 343.58 880.8653 0 41.00 180 0

30919

312659

F igure 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 dfscharge is computed in the fifth column. Hg, K, L, andn are the parameters used to determine the spillway diécha’rge,
Qs. 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= 322 ft)s? o
' Spillway Parameters
L= 300 ft
n= 1.486 ft
K= 3985  f*™Y
Zy= 1034 ft
a .
Total Spillway
HW Discharge W ft cfs
. feet 1000 cfs feet Hy Q
1000 0.00 825.23 0.00 0
1005 0.00 825.23 0.00 0
1010 0.00 825.23 0.00 0
1020 0.00 825.23 0.00 0
1021 0.00 825.23 0.00 0
1022 0.00 825.23 0.00 0
1023 0.00 825.23 0.00 0
1024 0.00 825.23 0.00 0
1025 0.00 825.23 0.00 0
1026 0.00 825.23 0.00 0
1028 0.00 825.23 0.00 0
1030 0.00 825.23 0.00 0
1032 - 0.00 825.23 0.00 0
1034 0.00 825.23 0.00 0
1036 3.35 826.24 2.00 3349
1037 6.12 827.06 3.00 6117
1040 17.13 830.26 6.00 17135
1042 26.27 832.80 8.00 26275
1044 36.61 835.56 10.00 36606
1046 48.00 838.47 12.00 47997
1048 60.35 841.47 14.00 60353
1050 73.60 844.52 16.00 73599
1052 87.68 847.58 18.00 87677
1054 102.54 850.61 20.00 102537
1056 118.14 853.58 2200 118138
1058 134.44 856.48 24.00 134445
1060 151.43 859.29 26.00 151426
1061 160.16 860.65  27.00

160161

Figure 3 — Calculations for Case 2
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6.3 Case 3, % SSE & ' 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. H,, K, L, and n are the parameters used to determine the spillway
discharge, Qr. 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), Qo is
calculated (using Qs (or Q) calculated from TW ,umed), and TW gicuiaed 18 calculated from Q. Iteration is accomplished by
varying TW sumeq until the difference between TW ysqymed an_d‘TWm]cumd is equal to 0, within convergence tolerances. The
convergence tolerance was set to 1*10°°. The average difference for converged solutions is 3*10°® feet (Attachment 15).
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Norris - Dam Rating Curve, Case 5

g= 322
Q
Total
HW Discharge
feet 1000 cfs
1000 2647
1005 26.96
1010 27.45
" 1020 28.40
1021 29.27
1022 30.95
1023 33.23
1024 36.02
1025 39.27
1026 42.93
1028 51.39
1030 61.24
1032 72.36
1034 84.68
1036 98.12
1037 105.24
1040 128.13
1042 144.63
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

ft/s?

™
feet
832.9
833.0
833.1
833.4
833.6
834.1
834.7
835.4
836.3
837.2
839.3
841.7
844.2
846.9
849.7
851.1
855.4
858.2
860.9
863.6
866.2
868.7
871.1
873.3
875.5
877.7
879.8
880.9

Sluice Parameters

K=
Zref =

2303.7196 ft?
868 ft

Sluice

cfs

26468
26964
27452
28402
28495
28588
28681
28773
28866
28957
29140
29322
29502
29681
29860
29948
30213
30388
30562
30735
30908

O O O O O O O

O 0O 0 0O O 0000000 OO0 O O o oo o

31021
30089
30965
30047
30935
30924
30919

Figure 3a — Calculations for Case 5

Sgillwéy Parameters

L = 300
n= 16173
K = 2.568
.Z4= 1020
Spillway
ft cfs
Hy Q
0.00 0
0.00 0
0.00 0
0.00 0
1.00 770
2.00 2364
3.00 4554
4.00 7252
5.00 10403
6.00 13971
8.00 22248
10.00 31917
12.00 42862
14.00 54998
16.00 68256
17.00 75287
20.00 97920
22.00 114240
24.00 131502
26.00 149676
28.00 168735
30.00 188653
32.00 209409
34.00 230981
36.00 253352
38.00 276503
40.00 300419
41.00 312659

ft

ft
ﬂ3-(n+1 )

it
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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 Ratihg, Case 1 2008 Rating, Case 2 2008 Rating, Case 3 2008 Rating, Case 4 2008 Rating, Case 5
Total Total - ~ Total Total Total
HW Discharge HW Discharge HW Discharge HW Discharge HW Discharge
feet 1000 cfs feet ~ 1000 cfs ’ feet 1000 cfs feet 1000 cfs feet 1000 cfs
1000 35.28 1000 0.00 912.86 95.1 909.62 20.7 1000 26.47
1005 35.94 1005 0.00 925.45 1415 930.47 576 1005 26.96
1010 ' 36.60 1010 0.00 939.7 214.8 942.23 100.9 1010 27.45
1020 37.88 1020 0.00 965.42 4218 960.11 192 1020 28.40
1021 38.77 1021 0.00 982.75 656.5 973.52 295.2 1021 29.27
1022 40.47 1022 0.00 - 99297 9203 978.62 389.8 1022 30.95
1023 42.77 . 1023 0.00 1001.8 1181.2 984.62 508.7 1023 33.23
1024 45.57 1024 0.00 1011.85 1520.3 991.82 692.9 1024 36.02
1025 48.82 1025 0.00 1019.65 1805.5 998.27 901.9 1025 39.27
1026 52.48 1026 0.00 1028.8 21194 1004.12 1103 . 1026 42.93
1028 60.94 1028 0.00 1030.45 2196.1 1009.67 1295 1028 51.39
1030 70.78 1030 0.00 1036.6 2436.3 1014.77 1493 1030 61.24
1032 81.89 1032 0.00 1037.03 2462.7 1019.42 1686 1032 © 7236
1034 94.19 1034 0.00 1045.63 2709.4 1024.67 1889 1034 84.68
1036 107.60 1036 3.35 1029.47 2095 1036 98.12
1037 114.71 1037 6.12 1033.67 2291 1037 105.24
1040 137.57 1040 17.13 1038.5 2493 1040 128.13
1042 154.05 1042 26.27 1043.42 2703 1042 144.63
1044 171.46 1044 36.61 1045.79 2824 1044 162.06
1046 189.79 1046 48.00 1046 180.41
1048 199.64 1048 60.35 . ~ 1048 199.64
1050 219.67 1050 73.60 : : 1050 219.67
1052 240.40 1052 87.68 1052 240.40
1054 261.95 1054 102.54 1054 261.95
1056 284.30 1056 118.14 1056 284.30
1058 307.44 1058 134.44 1058 307.44
1060 331.34 1060 151.43 » ) ‘ ~ 1060 331.34

1061 343.58 1061 160.16 1061 343.58

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

1060

1050

1040 -

1030

Headwater, feet

1020

1010
—g— 2008 Rating, Case 1

—«e—— 2008 Rating, Case 2

2008 Rating, Case 5

1000

990 : |
0 50 100 150 200 250 300 350 400

Discharge - 1000 cfs

Figure 5 - Headwater Rating Curves for Cases 1, 2 and 5
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Headwater, feet

Norris Headwater Rating Cases 3 and 4

1060

1040

1020

1000

980

960

940

920

900

—a— 2008 Rating, Case 3
—e— 2008 Rating, Case 4

500 1000 1500 2000 2500
Discharge - 1000 cfs

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

Q*1000
0

3.7
8
13.1
18.1
214
40
60
80
100
120
140
160
180
200
220
240
260
280
300
350
400
450
500

Q
0

3,700
8,000
13,100
18,100
21,400
40,000
60,000
80,000
100,000
120,000
140,000
160,000
180,000
200,000
220,000
240,000
260,000
280,000
300,000
350,000
400,000
450,000
500,000

Elevation

825.1
825.1
826.95
828.95
830.35
831.7
837.8
842.5
847
850.8
854
857.2
860
863
865.7
868.2
870.5
873
875
877.1
882
886.6
891
895

Calculation No:  CDQ000020080015

Page 27

Flood Control Section 9/1948

Dicharge
0

25,000
50,000
75,000
100,000
150,000
200,000
220,000

Actual data
Dicharge
0
4690
8000
13000

Elevation

820
832.2
838.7
844.2
849.3
859.2

868

871

Elevation
823.7
825.5
827.5
829.1




Attachment 2-2

900

890

880

870

860

850

Elevation (feet)

840

830 +

820

810

Calculation No: CDQ000020080015

Source: Reference 2 Page 28
Norris Tailwater Rating
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& Actual data
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Discharge (cfs)
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substituting in (5), assuming n,=n,=n
K, NLn(NH ) "= K pLnH " N2

THE NORRIS PROJECT

sitplifying
K,=K,N¥tn (6)

With the value of K, and n for each gate setting a table of values for K,and »
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 nare .

the same whether model or prototype. Table 153 gives the calculated results.
These data were plotted as shown on figure 337.

TasLE 153.—Calculations of prototype coefficient of discharge from observed data
Kyrote=Kmadet X N1-b-» where N=72 and Log N =1.8573

1 2 3 4 5 6 7
fiee table Log N K Proto-
Ls=n
Gate elevation s L5-n 1.5-n) N K Model type
1.618 —0.118 —0.2182 0. 6050 4. 244 2
1. 600 -. 100 -—. 1852 . 6520 4. 202 2
1. 600 —. 100 -, 1839 . 6548 4. 007 2
1. 575 —. 075 —. 1400 L7244 4.001 2
1543 —. 43 -, 0797 L8324 3. 960 3
1.523 ~. 023 —. 0422 9075 3.963 3
1. 504 —. 004 —. 0076 0826 3. 909 3
1. 505 ~. 005 —. 0096 L9784 3.913 3
1.497 +.003 ~+. 0061 1. 0142 3.872 3
1.488 +.012 +.0217 1. 0513 3.847 4,
1.487 +.013 . 0251 1. 0594 3. 760 3

All the curves in figure 337 are interdependent.
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.
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Ficure 337.—Coefficient (K) and exponential (n) curves for Q=K LH»

Values of K, and »n were read from these curves oot of gate eleva-
tion. By substituting these values in the equatiof Q=K,LH")and using differ-
ent values of H, the discharge table, table 154, was.pre; ¢

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

BESEERNEARE

For instance, if the prototype -

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 sa

elevation. w
o
TasLe 154.—Discharge table computed from the formula Q= KLH» g >
[Discharge (Q) for all three gates at the same elevation] ® g
p
Quancr | Nl | Quant | R | Quantr | R | Quan | RO | qunn| Rt @ =
n n
m);bic w:&er ct);bic w:fter cubie s::tm cubic s::fg cubie s::f?(: a" o
feet per | SUIBCE | feet, per gge::? feet per | 5055 | feet per | SUTAYE | feet ver | “loval 3 S
second | Tpon” | second | on” | second | Sy tion | second | Cyon g =
o w
Gate elevation Gate elevation Gate elevation Qate elevation Gate elevation] (0]
1, 021 1,022 1,02 7 w
n=1617 n=1.608 n=1.597 n=1,584 n=1.566
Kp=2.668 K,p=2.617 K;=2.696 K,=2.809 Kp=3.002
KoL=7704 K,L=785.1 K,L—808.8 K,L=842.7 K,L=900.6
770 | 1,021 785 | 1,022 809 | 1,023 843 | L024 901 | 1,03
2,364 | 1022 | 2393| 1,028 2447 Lo24| 2,527| 1025| 2667| 102
4, 544 1,023 4, 594 1,024 4,676 1,025 4,804 1,026 5,032 1,027
7252 | Lo | 7 1,025 | 7,404 | 1,08 | 757 | Loz | 7.805| 108
13,976 | 1,02 | 14,010 | 1,027 | 14150 | 1,028 | 14400 | 1020 | 14900| 1030
22,250 | 1,028 | 22,240 | 1,020 | 22,400 | 1,030 | 22720 | 1,031 | 23380 1,082
31,020 | 1,030 | 31,840 1,031 | 31,000 | 1,032 | 32,360 | 1,033 | 33,150 | 1034
42,80 | 1,032 | 42600 | 1,033 | 42,810 | 1,03¢ | 43100 1,035 | 44110 1036
55,000 | 1,034 | 54,700 | 1,035| 54760 | 1,03 | 55140 | 1037 | 56,160 | 1,038
260 | 1,036 | 67,810 | 1,037 | 67770 | 1,038 | 68,130 | 1,039 | 69,210 | 1040
97,020 | 1,040 | 97.080 | 1,041 | 06,790 | 1,042 | 97030 | 1043 | 98160 | 1044
131,500 | 1,04 | 130,100 [ 1,045 | 126,500 | 1,046 | 129,560 | 1,047 | 130,600 | 1,048
168,700 | 1,048 | 166,800 | 1,040 | 165,700 | 1,050 | 165,400 | 1,051 | 166,300 | 1,052
200,400 | 1,052 | 206,700 | 1,053 | 205,100 | 1,054 | 204.300 | 1,055 .
253300 | 1,086 || || T
Gate elevation Gate elevation Gate elevation Gate elevation Gate elevation
1,025 1,026 1,027 1 1,029
n=1.549 n=1.535 n=1.524 n=1.515 n=1.508
K,=3.220 K,=3410 K,=3.574 K ,=3.704 K,=3.79
K pL=966.0 Kpl=1,023 K,L=1,072 K,L=1,111 KpL=1139
96| 1,00 1,08 1oz| 1072| 1,08 | Lu1| 1,00 1,13 | 1,080
2,826 | 1,027 | 2965, 1,028 3084 | 102 | 3176| 1030| 325 | 103
5,204 | 1028 | 554 | Lo2w| 5720| 1,030| 580| 1.031| 5970 | 1032
8266 | 1,020 | 8501 | 1,080 | 888 | 103i| 90| 1032| 9212| 1033
15,400 | 1,031 | 16,010 | 1,032 | 16,450 | 1033 | 16,780 | 1,034 | 16,080 | 1,035
24,180 | 1,033 | 24,900 | 1,034 | 25500 | 1,035 od0 | 1,036 | 26200| 1037
34,160 | 1,035 | 35070 | 1,056 | 35830 | 1037 | 36,370 | 1038 | 36680 | 1039
45,300 | 1,087 | 46,390 | 1,038 | 47310 | 1030 | 47.950 | 1.040 | 48,200 | 1041
57,500 | 1,030 | 58770 | 1040 | 59,840 | 1,041 1,042 | 60,080 | 1,043
70,720 | 1,041 | 72140 | 1,042 | 73,340 | 1,043 | 74,140 | 1044 | 74520 | 1045
90,010 | 1,045 | 101,600 | 1,046 | 103,100 | 1,047 | 104,000 | 1.048 [ 106300 | 1,049
132,500 | 1,049 | 134400 | 1,050 | 136,100 | 1,051 [ 137,000 | 1,052 | 137,300 | 1,053
168,200 | 1,053 | 170,300 | 1,054 | 172,100 | 1,055 | ..o || |
Gate el i Gate el i Gate el i Gate elevation Qate elevation
1,030 1,031 1,082 1,033 1,034
n=1.502 ne=1.497 n=1.493 n=1.489 n=1.486
K,=3865 K,=3918 K,=3.951 K,=3.972 K,=3.985
K,L=1,160 KpLw=1,175 K,L=1,185 K,L=1,192 K,L=1196 o
)
L160 | L3l L7\ Los2| L1ss| Loss| L) Los4| L196| 108 [Q
3,284 | 1,032| 3,318 1033 | 3,336 | 1034 3345| 1035| 3340 | 1036
6,038 | 1033| 6089| 1034| &u2( 1085| 6110 L036| 17| 1037 |po
9,302 1,034 | 9367| 1,035| 9391 1,06 9302| 1037| 93| 108 |
17,100 | 1,036 | 17,190 | 1,087 | 17,200 | 1,038 | 17,180 | 1,039 | 17140 | 1040
26,350 | 1,038 | 26,440 | 1,080 | 26,430 1,040 | 26,370 | 1041 | 26280 | 1042
36,840 | 1040 | 36,050 | 1,041 | 36,880 | 1,042 | 36,770 | 1,043 | 36,610| 1044
48440 | 1,042 | 48,520 | 1,043 | 48,420 | 1,044 | 48,230 | 1045 | 48.000| 1046
61,060 | 1,044 | 61,120 | 1,045| 60,950 | 1,046 | 60,680 | 1,047 | 60,350 | 1048
74,620 | 1,046 | 74,640 | 1,047 | 74,400 | 1,048 | 74030 | L0490 | 73,600 | 1,050
104,300 | 1,050 | 104,300 | 1,051 | 103,800 | 1,052 | 103,200 | 1,053 | 102,500 | 1,054
137,200 | 1,054 [ 387,000 | 1065 |- .| |t

§10080020000D0dD :ON uopiejnojey




Attachment 4-1

Source: Reference 5

bt TN NS

NORRIS DAM

Calculation No: CDQ000020080015
Page 30

HARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*

IN CUBIC FEET PER SECOND

Ol

HEADWATER ELEVATION

GATE
OPENING
IN FEET

1008

1010

1011

1012

1013

GATE
OPENING
IN FEET
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To avoid cavitation

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

27,420

26,430 | 26,520
26,960 | 27, 060

26,620
27,160

3 e roy
=MW
SooOoO

S SEN38 8

26,810
27, 350

26,900
27,450

20, 180
20, 590
21

18,670
1

35,
35,830
35,890

27,370
27,930

20,460 | 20, 520
20,870 | 20, 948

21,290

21,710 | 21,780
22,140 | 22,220
22,580 | 22

27,470 | 27,560
28,030 | 28,120

28,210

greater than 8 fept except in

28,410
29

35, 580
36,700
35,820
35,920
36,010
36, 080

36, 140

28,600 | 28,700
29,200 | 29, 300
29,820 | 29,920

440 | 30,540

31,000 | 31,110
31,520 | 31,630

35,700 | 35,820
36,830 | 35,950
36,940 | 36, 060
36,040 | 36, 160
36, 130 | 36, 250
36,200 | 36,330
36,260 | 36,390

22, 360
22,810
23,250
23, 710
24,180

24, 650
25,140

25,630

28,310

emergencies.

28,890

30, 740
31,310
31,
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36,760 |10.0*

MAY 2000

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

For
open.

HEADWATER 1000

to 1020




Attachment 4-2 Calculation No: CDQ000020080015
. NORRIS DAM Fage 21 63
Source: Reference 5 _ _HARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
1020 | 1021 | 1022 | 1023 [ 1024 | 1025 | 1026 | 1027 | 1028 [ 1029 [ 1030 | 1031 | 1032 | 1033 [ 1034 | 1035 | 1036 | 1037 [ 1038 | 1039

19,110 | 19,170 19,230 | 19,290 | 19,350 | 19,410 | 19,470 | 19,540 19,600 | 19,660 | 19,720 | 19,780 | 19,840 | 19,900 | 19,960 | 20,020 | 20,070 | 20,130 | 20,190 | 20,250 | 20,310
19,500 | 19, 570 ;88% 19,690 | 19,760 %gggg 19,880 | 19,940 | 20010 | 20,070 | 20,130 | 20,190 | 20,250 | 20,310| 20,370 | 20,430 | 20,490 | 20,550 | 20,610 | 20,670 | 20,730

GATE
OPENING
IN FEET
IN FEET

—_

b

o
GATE

: . 20, 840 21 21,3
20,730 | 20/800 | 20,860 | 20.930| 21,000 | 21,060 | 21.130| 21,200 | 21,260 | 21,330 21,390 | 21.460| 21,520 | 21,590 | 21,650 | 21,720 | 21,780 | 21,850 | 21,910 | 21,970 | 22,040
21,150 | 21,220 | 21,280 | 21,350 | 21,420 | 21,490 | 21,560 | 21,620 | 21,690 | 21,760 | 21,820 | 21,890 | 21,960 | 22,020 | 22,090 | 22,160 | 22,220 | 22,290 | 22,350 | 22,420 | 22,480
%;‘338 21,640 21.710 | 21,780 %3233 21,920 | 21,990 | 22,060 | 22,130 | 22, 198 22,260 | 22.330| 22,400 | 22.470| 22,530 | 22.600| 22670 | 22.730| 22,800 | 22,870 | 22,930
22,440 22, 660 22,940 . ; ‘ 23,440 23,650 | 23, 23, 860
22,880 | 22.960 | 23,030 | 23.100| 23,180 | 23.250 | 23.320| 23,400 | 23.470| 23,540 | 23,620 | 23.690| 23,760 | 23.830 | 23,900 | 23.980 | 24,050 | 24.120 | 24,190 | 24,260 | 24,330

23,790 | 23,870 | 23,940 24 020 24,100 | 24,180 | 24250 | 24,330 | 24.400 | 24.480 | 24,560 | 24,630 | 24,710 | 24,780 | 24,850 | 24,930 | 25000 | 25,080 | 25,150 | 25,220 | 25,300
24,260 | 24,340 | 24,410 | 24,490 | 24,570 | 24,650 | 24,730 | 24,810 | 24,880 | 24,960 | 25,040 | 25 110| 25,190 | 25,270 | 25,340 | 25,420 | 25,500 | 25,570 | 25,650 | 25,720 | 25,800
24,730 | 24.810 | 24,890 | 24.970| 25,050 | 25.130 | 25,210| 25,290 | 25370 | 25,450 | 25,530 | 25,610 | 25,690 | 25,760 | 25 840 | 25,920 | 26,000 | 26,070 | 26,150 | 26,230 | 26,300
25,220 | 25,300 | 25.380 | 25,470 | 25,550 | 25630 | 25.710| 25,790 | 25,870 | 25.950 | 26,030 | 26.110| 26,190 | 26,270 | 26,350 | 26,430 | 26,510 | 26,590 | 26,670 | 26,740 | 26,820
%g %:2;8 25,800 | 25,880 %g %8 26, 050 %g égg 26,220 | 26,300 | 26,380 | 26,460 | 26,550 | 26,630 | 26, 718 26,790 gg %8 26,950 | 27,030 | 27,110| 27,190 | 27,270 | 27,350
26,750 | 26,840 | 26, 920 %_7, ggg 27,100 | 27,180 | 27,270 | 27,360 | 27,440 | 27,530 %g (15],8 27,700 %g 780 | 27,870 | 27,950 | 28,030 %g (1520 28,200 | 28,280 %g 378 ,
27,830 | 27,930 | 28020 | 28,110 | 28,200 | 28,200 | 28.380 | 28,470 | 28.560 | 28,650 | 26,730 | 28,820 | 28,910 29,000 | 29,090 | 29,170 | 29,260 | 29,350 | 29,440 | 29,520 | 29,610

28,400 | 28,500 | 28,590 | 28,680 | 28,770 | 28,870 | 28,960 | 29,050 | 29,140 | 29,230 | 29,320 | 29,410 | 29,500 | 29,590 | 29,680 | 29,770 | 29,860 | 29,950 | 30,040| 30,120 | 30,210
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WARNING --|To avoid cavitation damage to the sluice [conduits do| not use openings greater than 8 feet except in| emergencies.

28,990 | 29,080 | 29,180 | 29,270 | 29,370 | 29,460 | 29,550 | 29,650 | 29,740 | 29,830 29,930 | 30,020| 30,110 | 30,200 | 30,290 | 30,380 | 30,480 | 30,570 | 30,660 | 30,750 | 30,840
29,590 | 29,690 | 29,790 | 29,880 | 29,980 | 30,080 | 30,170 | 30,270 | 30,360 | 30,460 | 30,550 | 30,650 | 30,740 | 30,830 | 30,930 | 31,020 | 31,110 | 31,200 | 31,300 | 31,390 | 31,480
30,220 | 30,320 | 30,420 | 30,510| 30,610 30,710 | 30,810 | 30,910 | 31,000 31 100 31,200 | 31,290 | 31,390 | 31,490 | 31,580 | 31,680 | 31,770 | 31,870 | 31,960 32,050 32,150
30,850 | 30,950 | 31,050 | 31,150 | 31,250 | 31,350 | 31,450 | 31,550 | 31,650 | 31,750 | 31,850 | 31,950 | 32,040 | 32,140 | 32,240 | 32,340 | 32,430 | 32,530 | 32,630 | 32,720 | 32,820

31,420 | 31,520 | 31,630 | 31,730 | 31,830 | 31,930 | 32,030 | 32,140 | 32,240 | 32,340 | 32,440 | 32,540 | 32,640 | 32,740 32,840 | 32,940 | 33,040 | 33,130 | 33,230 | 33,330 | 33,430
31,950 | 32,050 | 32,160 | 32,260 32,370 | 32,470 | 32,570 | 32,680 | 32,780 | 32,880 | 32,990 | 33,090 | 33,190 | 33,290 | 33,390 | 33,490 | 33,590 | 33,690 33,790 | 33,890 33, 990
32,450 | 32,560 | 32,670 | 32,770 | 32,880 | 32,990 | 33,090 | 33,200 33,300 33,400 | 33,510 | 33,610 | 33,720 33,820 | 33,920 | 34,020 | 34,130 | 34,230 | 34,330 | 34,430 34,530
32,950 33 060 | 33,170 | 33,280 33 390 | 33,490 | 33,600 | 33,710 | 33,810 | 33,920 | 34,030 | 34,130 | 34,240 | 34,340 | 34,450 | 34,550 | 34,650 | 34,760 | 34,860 | 34,960 35,070

33,6 ) 230 | 34,340 | 34,450 | 34,550 | 34,660 | 34,770 | 34,870 | 34,980 | 35,090 | 35,190 | 35,300 | 35,400 | 35,510 35,610

s . 34,5 ! )
34,540 | 34.650 | 34,770 | 34.880| 34,990 | 35.110 | 35,220 | 35,330 | 35,440 | 35,550 | 35660 | 35 770| 35 890| 36,000 | 36,100 | 36,210 | 36,320 | 36,430 | 36,540 | 36,650 | 36,760
35,090 | 35,210 | 35330 | 35,440 | 35,560 | 35,670 | 35,790 | 35,900 | 36,010 | 36,130 | 36,240 | 36,350 | 36,460 | 36,580 | 36,690 | 36,800 | 36,910| 37,020 | 37,130| 37,240 | 37,350
, 36,230 | 36, 350 36, 580 37, 4 37,60 37, 940
36.180 | 36,300 | 36,420 | 36,540 | 36,660 | 36,780 | 36,900 | 37,020 | 37,130 | 37,250 | 37,370 | 37,480 | 37,600 | 37,710 | 37,830 | 37,940 | 38,060 | 38,170 | 38,290 | 38,400 | 38,510

37,270 | 37,380 | 37,500 | 37,620 37,730 37,850 | 37,960 | 38,080 | 38 190 | 38,310 | 38,420 | 38,540 | 38,650
g; 238 37,500 | 37,620 37% 37,850 | 37,970 | 38,080 | 38,200| 38,310 | 38,430 38,540 | 38,660 ggg;g
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8 36, 860 s ) i 38,280 | 38,400 ,
9.9*| 36,700 | 36.820| 36,940 | 37,060 | 37,180 | 37.300 | 37,420 | 37,540 | 37,660 | 37,780 | 37,900 | 38,010 38,130 | 38,250 | 38,370 | 38,480 | 38,600 | 38,710 38,830 | 38,940 39,060
10.0*| 36,760 | 36,880 | 37,000 | 37,120 | 37,240 | 37,360 | 37,480 | 37,600 | 37,720 | 37,840 | 37,960 | 38,080 | 38,200 | 38,310 | 38,430 | 38,550 | 38,660 | 38,780 | 38,890 | 39,010 | 39,120 [10.0"

MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For HEADWATER 1020 to 1040
openings above 9.4 feet, gates 2,4, 5,7, and 8 are set to 9.4-feet open.



Attachment 4-3

Source: Reference 5

NORRIS DAM

Calculation No: CDQ000020080015
Page 32

05

HARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

GATE
OPENING
IN FEET

1048

1049 1050

1051

1052

1053

1054

1055

GATE
OPENING
IN FEET

1056 1057 1058 1059 1060

29,610 | 29,690
30,210 | 30,300
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33,010

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

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

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

30, 560

30, 650

31,280

38,

39,070
39,210
39, 340

,39 450

39 630
39, 690

30, 740

30, 820

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

36,330

36,910
37,500

39, 920

WARNING --|To avoid cavitation damage to the sluice

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

40, 030

40, 150 | 40,260

not use openings greater tha

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

34,480
35,070

31,250
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* Except that only gates 1, 3, and 6 are opened more than 9.4 feet.
openings above 9.4 feet, gates 2,4, 5, 7, and 8 are set to 9.4-feet open.

For

HEADWATER 1040 to 1060




Source: Reference 5

Attachment 5

Calculation No: CDQ000020080015
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.

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 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 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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TABLE No, B |
0 _ NORRIS DAM SPILINAY :
ke :
§ Disoharge Table Computed from the Formsla ¢ » KLA®
8 Discharge Q for all Tree Gates at the sawe Elevation.
N
o ( ®»d.6173 ( nal.6081 { nelbs972 D« 1.5843
8 Hesd Gate B1. 1020 ( K -2, 5680 Gats El. 1021 (Kp o 2.6170 Gate E1. 1022 (K, , 2, 6960 Gate E1. 1023 (l,. « 2.80%0
5 over || 770. 4 = 785.1 808.8 %
(@ Gates 1 tity . rvoir Quantity . Beservoir Quantity Beservoir
0 o in Foet in o.f.8. tor Surface in o, L. 8, . Water Surface |. ina.fs. Weter Surfase 1.0, Sater Surface
g & 1 (YT - e 032 785 1022 ~ 809 ‘1028 843 1024
B 2 1% 2,384 ‘1022 2,393 1023 R R 1024 2,627 1026
(o) 3 VY 4,864 1023 4,69¢ 1024 . 4,676 1026 q 4,004 1026
“ 4 1%l 7,262 1024 - 7,298 1026 7,404 . 1oz26 ) 7,877 1027
ol [ 18,974 1026 14,008 . 1027 . 14,148 1028 14,404 1029
o [ ] « 23,248 1028 22,243 1029 22,400 1030 . 22,722 1031 Py i J
‘a 10 . * 31,917 1030 31,844 1031 " 3,992 . 1032 8,387 1083 ' 33,164 ' |- 1034 )
=1 12 . 42,862 1032 42,693 1033 . 42,806 1034 43,193 1035 44,109 1036
(&) 14 + 54,999 1034 64,704 1038 i, 54,787 1038 65,143 1037 56,163 1038
© 16 - - 68,266 1036 67,806 1037 O6T,174 . 1038 = ’ 68,133 1039 69,213 1040
Q 20 97,918 1040 97,076 1041 ) u.m - 1042 97,027 | - 1043 98,163 1044
24 131,807 1044 130,149 1048 i ‘w.su : .. 1048 - 129,521 1047 130,596 1048
28 168,741 1048 166,764 1049 L s 166,671 o - 166,362 1061 166,260 1062
32 209,410 1082 206,708 1063 | 208,068 ol ke ¢ 204 307 10866 - . -
2 253,346 1056 - - e - - - - -
) (B » L B48S { n « 15360 ) { B = 1.5200 ' (nelblp { o« 1.508
Head Gate E1. 1026 (Kp . 3.2200 - Gete E1. 1026 (Kp . 8.4100 Gate B1. 1027 (KX, . 3.5740 " Gate E1. 1020 « 3,704 Gate El. 1029 (g, « 3,796
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1 966 1026 . 1,023 1027 ‘ 1,072 1028 . S 1,11 1029 1,139 1030
2 2,826 1027 2,966 1028 c . 8,084 1029 3,176 1030 3,299 1031
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4 8,266 © o lo29 8,591 . 1030 8,868 1031 ' 9,076 1032 9,212 1033
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14 . B7.512 109 58,774 1040 59,838 - 1041 60,859 1042 60,927 1043
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( nwl.to2 ( 2al,4972 ( nail.e938 ( nae1,4893 ( nal.ess .
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e b 3 6,038 1033 6,112 6,117 ‘1037 o
() “Q_J 4 9,502 1034 9,391 9,380 1038 . o
E [ 6 17,102 1086 17,203 17,136 1040
£ ¥ 8 26,346 1038 26,433 26,276 1042 %
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FT P "~ Calculation No:  CDQ000020080015 _
| Page 39

Source: Reference 2

Riverware Rating

Q*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
214 21,400  831.7 831.5
40 40,000  837.8 836.4
60 60,000 8425 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
2 900
£ 890
§ 880
% 870
3 860
W 850
2 830 Discharge = Q*1000 cfs
S 820 |
0 100 200 300 400 500 600

Discharge (1000 cfs)




Attachment 12 Calculation No: CDQ000020080015

Page 40

Source: Reference 5

Norris Dam
Sluice Flows
From Norris Spillway Discharge Tables

Zre{ - 868
HW Qsluice  Sqrt (Hw-Zref)
feet cfs
1000 26470 11.4891
1001 26570 11.5326
1002 26670 11.5758
1003 26770 11.6190 Determination of K
1004 26870 11.6619
1005 26960 11.7047
1006 27060 11.7473 32000
1007 27160 11.7898
1008 27260 11.8322
1009 27350 11.8743
1010 27450 11.9164 31000
1011 27550 11.9583
1012 27640 12.0000
1013 27740 12.0416 30000 -
1014 27840 12.0830
1015 27930 12.1244
1016 28030 12.1655 g
1017 28120 12.2066 S 29000 -
1018 28210 12.2474 <]
1019 28310 12.2882
1020 28400 12.3288
1021 28500 12.3693 28000 -
1022 28590 12.4097
1023 28680 12.4499
1024 28770 12.4900
1025 28870 12.5300 27000
1026 28960 12.5698
1027 29050 12.6095
1028 29140 12.6491 26000 ; :
o2 2o oo 11,000 11.500 12.000 12.500 13.000 13.500 14.000
1031 29410 12.7671 0 0 0 0 0 0 0
1032 29500 12.8062 Sqrt(HW-Z,.)
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
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UNIT 1 180" FIELD TEST DATED 4/96

2. CURVES INCLUDE GENERATOR LOSSES AT A POWER FACTOR
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UNIT INSPECTIONS.
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Attachment 14

Calculation No:  CDQ000020080015

Page 43

Source: Réfmnmf’iz and 13

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

o)
o
o
o

4500

4000

Turbine Discharge, (1 Unit, cfs)

w
(o))
o
o

3000 : : ,
100 120 140 160 180

Gross Head (feet)

200

220
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Attachment 28-1

Calculation No: CDQ000020080015

Source: References 16 ‘ . Page 45
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Attachment 28-2 Ll Calculation No: CDQ000020080015

Source: References 16 Page 46

Y £ ST S
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&l 06l

W EY /020
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—= 'w-_~“7'

N § (L))
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Attachment 29-1

‘ Calculation No: CDQO000020080015 \
Source: References 16 RN e Page 47 @
. \ﬁl'

0.750
£/ 106/ ;

QL1026 L
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Inertra Force Due
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< 1 s & D)
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Attachment 29-2

Calculation No: CDQ000020080015

Source: References 16 ; l

HEPESNOHSON-WBNBLNBFN V¥

Page 48

L Q67g,
i £/ 106/, ‘t
| 036
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7o Earthouoka .
:'D",\
rwergss A
d ! 4 . .v '
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Attachment 32 Calculation No: CDQ000020080015

Source: References 15 S DT Page 51

" NORRIS DAM FAILURE STUDY
SUMMARY OF TEST RESULTS
DISCHARGE RATING

CASE A
Test H.W. ' Q T.W.
No. Elev. efs Llev.
1A 965.k2 421,800
24 982.75 656,500
n 992.9T 920,300 919.0
LA 1001.80 1,181,206 932.5
5A 1011.85 1,520,300 948.0

6A 1019.65 1,805,500 959.5

. ” TA 1028.80 2,119,400 970.2 1
This data point is 8A  1036.60 2,436,300  981.5 |
treated as an outlier 9A 1045.63 ' 2,709,100 990.0

10A 1040, 20 2,709,400 T.W. Low .

114 1030.55 2,196,100 973.0 |

120 912,86 | 95,100

13A 925,45 141,500

kA 939.70 | 214,800

15A  1037.03 2,162,700  982.0




Attachment 33 , | Caloulation No. CDQ000020080015

. Source: Reference 15 ' Page 52

TABLE 3

"NORRIS DAM FAILURE STUDY
-SUMMARY OF TESTS RESULTS

 DISCHARGE RATING
CASE C

Test ~  H.W. Q T

59¢ 942,23 100,900 853.0

60C 966.11 192,000 864.0

61C 1973.52 295,200 876.0

62c  918.62 389,800 885.0

%, 63c '981;.62 508,700 89k.5

x i | 64C ‘991.82 692,900 906.5

) ~ 65¢C 998,27 901,900 918.5
- 66C 100412 1,103,000 928.5
67C  1009.67 1,295,000 938.0

68¢C 101&,'77 - 1,493,000 9k6.5

69c  1019.h2 1,686,000  954.0

T0C 1026.67 1,889,000  962.5

710 1029.47 2,095,000  969.8

This data point is Tee- " el Bo2L00 6.0

treated as an outlier | T3C 1038.50 2,493,000 983.0

The ioh3.h2 2,103,000 990.6

- T8¢ 1045.79 '2;8214,000 99L.0

C76c - 10k3.2T 2,824,000  Low T.W.
T 930.47 57,600 845.0
. 8¢ 909.62 20,700 839.0




Attachment 34 Calculation No: CDQ000020080015

Source: Reference 15 Page 53
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Attachment 40

Calculation No: CDQ000020080015

Source: Reference 4 Page 57
1.4 s
o {
O
o BASIC EQUATION
1.2 ’b Q=cfl'-2(NKp+Ka)He]He 2
WHERE :
0‘ A Q =DISCHARGE, CFS
L C =DISCHARGE COEFFICIENT
ean .I U =NET LENGTH OF CREST, FT
T go N = NUMBER OF PIERS
1.0 Kp = PIER CONTRACTION COEFFICIENT
Ka= ABUTMENT CONTRACTION COEFFICIENT
Hg * ENERGY HEAD ON CREST, FT
L)
o a 2
o8 L 4
He @ I
Hy 1, I LEGEND
ol® o SYMBOL PROJECT R wsL WrH
0.6 ud o DORENA 2 5.60 10.7
L] DORENA 4 5.60 10.7
! <] RED ROCK™ 78 342 16.5
3 ® CARLYLE™ 9 844 75.5
M 1) A WALTER F. GEORGE® 4 544 553
[
/ XGATED SPILLWAY WITH PIERS
oal0Q
‘ !
/ o
NOTE: R *RADIUS OF ABUTMENT, FT
o W =WIDTH OF APPROACH REPRODUCED IN
MODEL, FT
02 L =GROSS WIDTH OF SPILLWAY, FT
o H =DEPTH OF APPROACH IN MODEL, FT
H4"DESIGN HEAD ON CREST, FT
°'_%.z 0.0 0.2 0.4
Ka

VIS, AN

PRESARES ST U. 5. ANMY TNGINCER WATHRWATS EESLAIMENT ATATION, PICHURUNE, MIBDINNION REV 1-04

LIEl

OVERFLOW SPILLWAY CREST WITH
ADJACENT EMBANKMENT SECTIONS

ABUTMENT CONTRACTION COEFFICIENT

HYDRAULIC DESIGN CHART Ili-3/2
WES 8-00




TVA , . o
Calculation 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, Zgrand TW)

HW - Z . -
O | TR 1aq00% = 1{—1050 868 1 |%100% = 0.19%
O JHW —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)

Q, 31021

=——*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 C1. Case 2 will have similar results. As evident from Table C1, the tailwater curve has negligible impact on the sluice
flow for Norris Dam.

Table C1: 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 Qs+/Q  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%



TENNESSEE VALLEY AUTHORITY
RIVER SYSTEM OPERATIONS & ENVIRONMENT
RIVER OPERATIONS

- NORRIS DAM

- SPILLWAY AND SLUICE DISCHARGE TABLES

MAY 2000



CONTENTS

PART 1. SPILLWAY DISCHARGE TABLES Page
INSITUCLIONS 0T USE OF TADIES ......eiivi ittt eetiecteeeee e eere v e teesbteereeetssessaeesaeeesaeessabeeesresssnebsssassasstessbsesassssseessesssbesearasaresesseasssensassesnsnesnsnns 2
LOCAtION OF SPIIIWAY GALES.....cvecvirierrerrirriiiesieetieseeree sttt ettt st et et e s e hestesha e b e ebe s bt abes s b e eae sbtentebeease s e saestsbssreomeesteseonesbasseesusensesbnsasanseen 4
SPIllWay DISChATEE TADIES ......ooirviriririireiiiniieeeeeene ettt et st e et s s e s b e s bt et sbe et e st es bt b s s e s beemae st sbeemeanesresanaass e sbssbbasbseaseasenneen 5-43
Headwater Range
TOZ0 = 1022 .ttt et st e e e e e reeesaeeear e e e bbessasassseasbaaensessaeereesenae s s seae et e e et resaereseabe e resonae e e s s entsenrtseerasertaertraernreaesreennteeeaane 5
1022 - 1024 ............. et ettt et bR h bbb h R e a R4 R oL bbb bR R s b s 6
LO24 = 1026 ..ottt ettt e e te e et e ete e eteeebeeaaeaaeeta e e e raaaba e ebeeteeaaba e ttesbeebeerbaeeabeateeabeetaeeaaeetaenteste et e e ebeesseebeenheeeabeereeeaneenres 7
LOZ26 = 1028 ..ottt et e et et tts e s b e es e e areseereeanneaeanseab e e asesan st s ar e e e s e e e e er e e e rb e e A reeeern e e saeanareeneeorttateeertte e aterabe e bbennneeeaseeshbaenane 8
LO28 = 1030 oottt e et et e e st e e st st s h s e st s e te s e s e s et e kb e s b et et e At A et ba st et b s ebe Rt a st eseas s e et et er e Rt R eR et etk er st ensetereareserens 10
1030 = 1032 ..ottt s et s et s a s s bR A e AR s s ARt s s s s e At sttt s 12
LO32 = 1034 .ottt et e e et e et eete e eteatte et e e ta e e e saaeabe e ebeeteaeata e etee bt e neenres b ettereeeeietetr b et h e bt r b e bt b e e bt bt et e e e 14
LO34 = 1036 ..ottt ettt ettt e e ere e e eeteea s et s eteeaseeseebe s abseabebeeas s eeteeate et bseabteenbebeareseabeasseteereesbansbeerneaaaeseeesbeebeenbeenaeennres 17
L036 - 1038 ..ottt ettt ettt e et e e eee et e eateeteeatesabesre et e saeeate e reesneeabeebeereesae s raeanee ettt e e oot eea e et e eaeaesbeesbeesaeeraeantaans 20
1038 = 1040 ..ottt b bbb et e 23
FOA0 = 1042 .ottt ettt ettt e et esebs e ereetvees e e et s aasseasaetsaesaebesataeetsataeeasseetbaeteeebaeebaeestsenteeteserestesesestanteeses e et ns 26
LOA2 = 104D ...t ettt e e e s e e e e eee e e st s s e e eebe s ebe e abeaeAba s ereeeebbeeehbe s aRbe e ettt aeraseetbeeata e ebreests e beeetbeaertesAeenRReeeaesseeraeaanbeen 29
LOA4 = TOAG ..ottt ettt ete et e e e te e ebeeete e saabsebseaseess e e e esean s e e e R e ee s s ease e eR st aR Rt en s e eR s e eaRsarneehseass e Rt esneeseenbeenbe e beentes b et e e st e ebe e ateebs 32
LOA6 = 1048 ...ttt eee e et et e bt e e te e ebeeatseateeb s e baeabeess e aresssaasseahsees s eass s easeeRaeeebeeRRbeeRbenntesbeabsseseereeaEesne e be e s s e besbe e beenssenraenabeenbs 35
LOAB = 1050 ..eveeeeeeeectieeeeeeete ettt e e et et e e teeets e eeteeabeesseesteabaeasaese s aseassaasbe et s aassansseeasesaseesbeeRasesRb e st ess e se s beaareeasanReeabeensenbanbe e baesseeeneenareenrs 38
TOS50 = 1052 .ottt ettt st e s e e s s et sereesaneseaes s nt s e s e es b e s ann e e s erseerreeeearesennte e nee e e Ab e s Ae e e ree e reee reearbeabs s e et baeeabaennteensaaenesaeesbeanan 41
PART 2. SLUICE DISCHARGE TABLES
INSIIUCHIONS FOT USE OF TADLES .....coiiiieiiiii ittt e e e ceetr et e e ee s ettt te e e e e eetesastbaeesseaaeeeeessbsssesesnseassseas e ssaeseaeasesssssssanesesssssssesaaaenaes 46
L OCALION OF SIUICE GALES .....vveiievieeieeee ettt ettt eecteee e e e esrtteeeestae s iereesateesersaessbbeeseebeeeeassbssseesrsseseseaneaesebsesessanaesasseeansssaensssasansssesnssnnnessrareneeeansaees 4
SIUICE DISCHATEE TADIES....cveeciiiiiciiii ettt ettt ettt et saee she e eas e st e easne sanee s esbs s s s e st e st e s s e nesanesmaeanesbssabsssassbsenbes s 48-65
Headwater Range
880-900 ......ccevirrnnne et eietteetie et e et et oY ees et AL e Rt e TR Aeh A b i A e s s be b e et oAt 4 b s e A e A b e e et b e b st b et en s A b AL b bt s st it en st s sttt es 48
D00 = 920 ....eeecvieeieeeee ettt ettt e et e e e e e tee e eteeee e taeteatebeete et e eteshae et e eRteeabeeateeaaeehbeeabeeaateeEeeatesaeeeseesteaaterseesbeeebeeeenreeare e ree st enbeenaees 50
D20 =940 ..ottt sttt e et e st tas e e e e aa e — e e rtoabe s oAbt A beseaate e ehbe e ebtt s e btenbta e et bt e anbeeabeeernee e reeets et bae e et be e Raeeareeenreenaseeesaenanee 52
40 =960 .....oeeeeeee ettt ettt ettt ee e ee et e et eaaeteebse ettt ebe e ettt eabeeerte s eraeeebaea e steetaa sttt eabs e beeebta e e basertaetbeee et etansaeenreenrreeebtaeeseenarne 54
960 = D80 ... ettt et et ettt s et st b bt et et et et et et A st et e bt e s sttt e At e s eA et e s ee e e A Attt st et eaet et b et eae s etetesen et enerene et eaetetnnnarans 56
O80 = 1000 ....eeeeveecree ettt e ee et st s st st e e eseeteeeese e teessasteesaaeasaeatasaasaeeanteeabaess e asaeeseeabesReeer st e nan ebeeatestsaeateataeaterseesteeraesberteebeeenneereenneeanaes 58
LOOO = 1020 ...oeeeieeeeeieete ettt e et et ie e est e eree e st e esteeteeeataeteeaaaeasasseasaessesaneesreeaaasssesatesasesbeeasatesheesaesstenseasetaseanseeseesaneesnsersestessensssanseessbennaes 60
TO20 = 1040 ..ottt ettt e et e eevaeeteetaeeaseetaessaesess s et e satsesteesreeabeesrseasseeaseabse et aeshesatere s e naesEeeateeRe e sheestaeneaesaenraeebne e besntesntenans 62



PART 1

SPILLWAY DISCHARGE TABLES

MAY 2000



INSTRUCTIONS FOR USE OF TABLES

1. New Tables

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.

5. Discharge Intervals

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 1031.15feet 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 ! -- 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



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.
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NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

10200 | 1020.1 | 1020.2 | 10203 | 10204 | 10205 | 10206 | 1020.7 | 10208 | 1020.9 | 1021.0 [ 10211 | 1021.2 | 1021.3 | 1021.4 | 10215 | 10216 | 1021.7 | 1021.8 | 1021.9 | 1022.0

ELEVATION
IN FEET
GATE
ELEVATION
N FEET

1021.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 (1021
1021.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 (1021
1021.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 120 1021
1021.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 120 180 |1021
1021.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 120 180 260 1021
1021.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 120 180 260 350 11021
1021.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 110 180 260 350 450 {1021
1021.2 0 0 0 0 0 0 0 0 0 0 0 0 0 20 60 110 180 260 350 450 550 (1021
1021.1 0 0 0 0 0 0 0 0 0 0 0 0 20 60 10 180 260 350 440 550 660 (1021
1021.0 0 0 0 0 0 0 0 0 0 0 0 20 60 10 180 260 350 440 550 660 790 (1021
1020.9 0 0 0 0 0 0 0 0 0 0 20 60 110 180 260 340 440 550 660 780 910 (1020
1020.8 0 0 0 0 0 0 0 0 0 20 60 110 180 260 340 440 550 660 780 9101 1,050 1020
1020.7 0 0 0 0 0 0 0 0 20 60 110 180 260 340 440 0 660 780 1,050 1,190 {1
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.
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.
1020.4 0 0 0 0 0 20 60 10 180 250 340 440 540 650 780 910 | 1,040| 1,190| 1,340 1,490 1,660 {1020.
1020.3 0 0 0 0 20 6 10 180 250 340 440 540 650 770 900 | 1,040 1,180 | 1,330 1,490 1,650 | 1,820 !1020.
1020.2 0 0 0 20 55 10 180 250 340 430 540 650 770 900| 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( 1,330f 1,490| 1,650 1,820 2,000 2,180 [1020.1
1020.0 0 20 55 10 180 250 340 430 540 650 770 900 | 1,030| 1,180| 1,330 1,480} 1,650 1,820| 1,990 2,180 2,360 (1020.0

MAY 2000 HEADWATER 1020 to 1022



DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

NORRIS DAM

wfy HEADWATER ELEVATION vy
< L« > b
© E z | 10220 | 10221 | 1022.2 | 1022.3 | 10224 | 10225 | 10226 | 10227 | 10228 | 1022.9 | 10230 | 10231 | 10232 | 1023.3 | 10234 | 10235 | 10236 | 10237 | 10238 | 10239 | 10240 | “g=
1023.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 11023.9
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 10236
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 110234
1023.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 70 130 200 290 380 480 11023.3
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 11022.9
1022.8 0 0 0 0 0 0 0 0 0 20 65 120 200 280 370 470 590 710 840 970 | 1,120 11022.8
10227 0 0 0 0 0 0 0 0 20 65 120 190 280 370 470 580 700 830 970 1,110 1,260 110227
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 65 120 180 210 370 470 580 700 830 960! 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 (10224
1022.3 0 0 0 0 20 65 120 190 270 360 460 570 690 820 950 | 1,100 1,240 1,400 ,5601 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 (10222
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 [10219
1021.8 80 120 190 270 360 450 560 680 800 940 | 1,080 | 1,220 1,380| 1,540} 1,710| 1,880 ,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| 2230| 2,430| 2,620f 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 ,690 | 1,870} 2,040 2,230| 2,420 2,620| 2,820f 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| 12,8101 3,020} 3,230 | 3,450 3,680 -(1021.4
1021.3 450 550 670 790 920 1,060 11,2101 1,360| 11,5201 1,680 | 1,860| 2,030| 2,220} 2410 2,610| 2810| 3,020| 3,230| 3,450 | 3,670| 3,900 (10213
1021.2 550 670 790 920 1,060 14,2001 1,360| 1,510 1,680 4,850| 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 1,080 1,200 1,350{ 1,510| 1,680 1,850} 2,030| 2,210| 2,400| 2,590 2,800| 3,000| 3220| 3430| 3660 3,800| 4,120| 4,360 {10211
1021.0 790 920 | 1,050| 1,200 1,350 | 1,510{ 1,670| 1,840 2,020| 2,200| 2,380| 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} 11,8401 2,020{ 2,200f 2,390| 2,590 2,790| 2990 | 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 | 1,840f 2,010f -2,200| 2,390| 2,580 | 2,780 | 2,990 3,200| 3,420| 3,640 3,870 4,100 ,340 1 4,590 4,830 5,090 {1020.8
1020.7 1,190 1 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 | 5080| 5340 11020.7
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| 5080| 52340| 5600 {10206
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{ 5080| 5330 ,600 | 5,860 {1020.5
1020.4 1,660 ( 1,830| 2,000 2,190| 2,380 2570 2,770y 2,980f 3,190| 3,410] 3,630| 3,860 4,000, 4,330| 4,570| 4,80} 5070{ 5330| 5590 5860| 6130 (10204

20.3 1,8201 2,000 2,180| 2,370| 2,570| 2,770 ,970 1 3,180 | 3,400 3,620 3,850 | 4,080 4,320( 4,570| 4,810 5070 5330| 5590 580 6,130 6,410 [1020.3
10202 | 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| 5080| 5320| 5580 | 580| 6,120| 6,400 6,680 [1020.2
1020.1 2,1 , 370 ,560 | 2,760 ,970 f 3,180 3,390 3,620| 3,840 4,080] 4,310| 4,560| 4,810 , 060 ,320( 5580 | 5,80 6120| 6,400| 6,680 6,970 |1020.1
10200 [ 2,360| 2,560] 2,760| 2,960| 3,170| 3,390 | 3,610| 3,840 | 4,070| 4,310 4,550 | 4,800 5050| 5310§ 5580 | 5840 6,120 6,390 6,670 6,960 7,250 (1020.0
HEADWATER 1022 to 1024
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NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

IN FEET

w85 .HEADWATER ELEVATION gE
€ '™ <

°© E z | 10240 | 10241 | 1024.2 | 10243 | 10244 | 10245 | 10246 | 1024.7 | 10248 | 10249 | 1025.0 | 1025.1 | 10252 | 10253 | 10254 | 10255 | 10256 | 10257 | 10258 | 10259 | 10260 | ° E
1025.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 11025
1025.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 85 (1025
1025.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 85 160 (1025
1025.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 85 160 240 (1025
1025.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 85 160 240 340 (1025
1025.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 85 150 240 340 450 11025
1025.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 8 150 240 340 450 570 11025
1025.2 0 0 0 0 0 0 0 0 0 0 0 0 0 30 8 150 240 330 440 560 690 11025
1025.1 0 0 0 0 0 0 0 0 0 0 0 0 30 8 150 240 330 440 560 690 830 (1025
1025.0 0 0 0 0 0 0 0 0 0 0 0 25 80 150 230 330 440 560 680 820 970 {1025
1024.9 0 0 0 0 0 0 0 0 0 25 80 150 230 330 430 550 680 810 960 | 1,110 (1024
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
1024.7 0 0 0 0 0 0 0 0 25 8 150 230 320 430 540 670 800 1,100 | 1,260 [ 1,420 |1024
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
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
1024.4 0 0 0 0 0 25 75 140 220 310 420 530 650 790 930| 1,080| 11,2307 1,390| 1,570| 1,740| 1,930 [1024.
1024.3 0 0 0 0 25 75 140 220 310 410 530 650 780 9201 1,070 | 1,220 1,390| 1,560 1,730 1,820 2,110 |1024.
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
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} 2480 [1024.
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,
1023.9 25 70 140 210 300 400 510 630 760 1,040 1,190 1,350| 1,520 1,690 1,870 2,060 2,250 2,450 2,650| 2,860 {1023
1023.8 7 130 210 300 400 510 630 750 830 | 1,030( 1,180 , 34 1,510 1,680 | 1,800 | 2,040| 2,240| 2,430 2,640} 2,850 | 3,060 {1023
1023.7 130 210 300 400 500 620 750 1,030 | 1,180 | 1,330| 1,500 1,670 1,850| 2,030 2220 2,420 2,620 2,830 3,050 3,270 |1023
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
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
1023.4 390 490 610 730 1,010 | 1,150 | 1,310| 1,470| 1,640| 1,820| 2000| 2,190 2,380| 2580| 2,790| 3,000 3,220| 3,440, 3,670 3,910 1023
1023.3 490 600 730 860 | 1,000 | 1,150| 1,300| 1,460| 1,630| 1,810 1,990| 2,180 | 2,370| 2570 2,770| 2,990| 3,200| 3,430| 3,650} 3,890 4,130 |1023
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 11023
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
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 \ 4,310 | 4,550 4,800 1023
1022.9 1,120 1,270 | 1,430| 1,600 1,770| 1,950 | 2,130| 2,320] 25201 2,720 2,930 3,140| 3,360| 3,590 | 3,820 4,050| 4,290 4,540( 4,790) 5050 (1022
1022.8 1,120 1, 1,430 ,590( 1,760 1,940 2,120 2,310| 2,510 2,71 2,920 3,130) 3,350| 3,580 3,810| 4,040| 4,280| 4,530 4,780| 5,030 5290 1022
1022.7 1,260 | 1,420 1,590 1,760 1,930 2,120 2,310| 2,500| 2700y 2910 3,130 ,3401 3,570} 3,800| 4,030 4,270| 4,520| 4,770| 5,020 \ 5,540 {1022
1022.6 1,420 1,580 1,750 1,930| 2,110 2,300| 2,490| 2,700| 2900y 3,120f 3,330| 3,50 3,790 4,020 4,260 4,500| 4,750| 5010 5270 5530 | 5800 {1022
1022.5 1,570 | 1,740 1,920 2,100 2,290 | 2,490| 2,680| 2,880 | 3,110] 3,320| 3,550| 3,780 4,010| 4,250 | 4,490 4,740 4,990| 5250| 5,520 ) 6,060 |1022
10224 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| 5240| 5500 5770 6,040 6,320 |1022
1022.3 1,910 | 2,090 | 2,280} 2,470 2,670| 2880 , X 3,530 3,750! 3,990 4,220| 4,470| 4,710| 4,970 5230| 5490| 5750 6,030| 6,300| 6580 (1022
10222 | 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| 5210| 5470} 5740| 6,010y 6290 6570| 6,850 (1022
1022.1 2,260 | 2,460 2,650 | 2,860 3,070 3,280| 3,510f 3,730| 3,980| 4,200{ 4,440 4,690] 4,940| 5200| 54601 5730} 6,000 62701 6,550| 6,840| 7,130 (1022
10220 | 2,450 2,650 | 2,850 | 3,060 | 3,270| 3,490] 3,720] 3,950 | 4,190f 4,430| 4,680| 4,930 5180| 5450| 5710 5980 | 6,260 6,540 6,820 7,110| 7,400 {1022
10219 | 2,640 2,840| 3,050 | 3,270 | 3,490| 3,710| 3,940| 4,180 4,420f 4,670 4,920 5180( 5440| 5700( 5970| 6,250 6,530| 6,810} 7,100{ 7,390 7,690 |1021
1021.8 2,840 3,050 | 3,260 3,480| 3,710 3,940| 4,170| 4,410| 4,660 | 4,910| 5170| 5430 5690 | 5960| 6,240| 6,520 | 6,80 7090 7,380 7,680| 7,90 (1021
1021.7 \ 3,250 , 3,700 3,930 L1701 4,410 , 4,900 | 5, \ 56801 590| 6,230( 6510 679 7,080 7,370} 7,670{ 7,970 8,280 |1021
1021.6 3,250 3,470 | 3,690| 3,920 4,160| 4,400( 4,640 4,80| 5150| 5410| 5670 5940| 6,220, 6,500 6,780 7,070| 7,360 7,660} 7,960! 8,260| 8570 1021
1021.5 3,460 ( 3,690 3,910| 4,150| 4,380 4,640| 4,890 5,140| 5400 5660 50930| 6,210} 6,490]| 6,770] 7,060 , 7,650 7,950} 8,250 8,560 | 8,880 (1021
1021.4 3,680 3,910| 4,140| 4,380| 4,630| 4,880| 5130 53%| 5660| 5920| 6200 6,480| 6,760| 7,050{ 7,340| 7,640 7,940( 8,240f 8550( 8,870| 9,180 (1021
1021.3 1 3,900 4,1301 4,370| 4,620 4,8 5120 5380 5650 5910| 6,190| 6,470| 6,750| 7,040 7,330{ 7,620 7,930} 8,230 , 94 8,850 9,170 9,490 (1021
10212 1 4,130| 4,370 | 4,610| 4,860 5110| 5370| 5640| 5910 6,180 | 6,460| 6,740| 7,030y 7,320/ 7,610 7,910 8220} 8530 | 8840| 9,160| 9,480 9 810 (1021
1021.1 4,360 4,600 4,850 5110 5360 | 5630 5900 6,170 6,450 | 6,730| 7,020 7,310f 7,600] 7,900 8210 \ 8,830 9,150 9,4701 9,790 | 10,120 (1021
10210 { 4,590 | 4,840| 5100 5350| 5620 5890 | 6,160| 6,440 6,720| 7,010| 7,300| 7,590 7,890| 8,200] 8,600 880 9,130| 9,460| 9,780 10,110 | 10,450 |1021
10209  4,840| 5090 5235| 5610| 5880/| 6,150 6,430| 6,710| 7,000| 7,290 7,590| 7,890| 8190 8,500 8810 9,130| 9,450| 9,780 | 10,110 10,440 | 10,780 |1020
10208 | 5090 5350 5610 5880| 6,150| 6,430 | 6,710| 7,000| 7,290 7,580| 7,880| 8190| 8500 8810| 9,130| 9,450 ( 9,770 10,100 | 10,440 10,780 ( 11,120 |1020
10207 | 5,340 | 5,610| 5870 | 6,150| 6,420 6,710 6,990| 7,280| 7,580| 7,880| 8,180) 8,490| 880 9,120| 9,440 9,770| 10,100 10,430 | 10,770 | 11,110 | 11,460 (1020
10206 | 5,600| 5870| 6,140 6,420| 6,700 6,990, 7,280 7,570| 7,870 8180( 8,490] 8,800 | 9,120| 9,440 9,760 | 10,090 10, 10,770 | 11,110 11,460 [ 11,810 |1020.6
10205 | .5,860| 6,140 6,410 6,700 6,980 7,270| 7,670| 7,870 8,170 8,480 8,800| 9,110| 9,430} 9,760 | 10,090 | 10,420 | 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 (10204
1020.3 6,410 6,690 6,970| 7,260( 7,560| 7,860| 8,160| 8,470| 8790} 9,100| 9,430| 9,750 10,080 10,420! 10,750 | 11,100 | 11,440 ,790 1 12,150 [ 12,510 | 12,870 {1020.3
10202 | 6,680 6,970| 7,260| 7,50 7,860 8,160 8,470| 8,780 9,100| 9,420| 9,750| 10,080 10,410{ 10,750 | 11,090 | 11,440 | 11,790 ( 12,140 12,500 | 12,870 | 13,230 {1020.2
1020.1 6,970 7,260 7,550| 7,850( 8160 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, 1020.0

MAY 2000 HEADWATER 1024 to 1026



8 NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

wip HEADWATER ELEVATION wiy
< > oW 4 > W
° %= | 10260 | 10261 | 10262 | 1026.3 | 10264 | 10265 | 10266 | 1026.7 | 10268 | 1026.9 | 1027.0 | 1027.1 | 1027.2 | 1027.3 | 10274 | 10275 | 1027.6 | 1027.7 | 10278 | 10279 | 10280 | “ gz
1027.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 (1027.9

1027.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 95 [1027.8

1027.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 95 180 {1027.7

1027.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 95 180 270 {1027.6

10275 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 95 180 270 380 |1027.5

1027.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 95 170 270 380 500 (1027.4

1027.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 95 170 270 380 500 630 [1027.3

1027.2 0 0 0 0 0 0 0 0 0 0 0 0 0 30 g 170 270 380 500 630 770 |1027.2

1027.1 0 0 0 0 0 0 0 0 0 0 0 0 30 95 170 270 370 490 630 770 1027.1

1027.0 0 0 0 0 0 0 0 0 0 0 0 30 90 170 270 370 490 620 760 910 | 1,070 |1027.0

1026.9 0 0 0 0 0 0 0 0 0 30 90 170 260 370 490 620 760 1,070 | 1,230 [1026.9
1026.8 0 0 0 0 0 0 0 0 0 30 9 170 260 370 480 620 760 900 | 1,0601 1,230 [ 1,400 (1026.8
1026.7 0 0 0 0 0 0 0 0 30 9 170 260 370 480 610 750 900| 1,060 1,2201 1,400| 1,580 [1026.7
1026.6 0 0 0 0 0 0 0 30 90 170 260 360 480 610 750 900 | 1,050 1,220 1,390 1,570 1,760 |1026.6
1026.5 0 0 0 0 0 0 30 90 170 260 360 480 610 740 830 | 1,050| 1,210{ 1,380 | 1,560| 1,750 | 1,950 |1026.5
1026.4 0 0 0 0 0 30 90 170 260 360 480 600 740 890 | 1,040 1,210 1,380 1,560 | 1,750| 1,940| 2,140 110264
1026.3 0 0 0 0 30 90 160 260 360 470 600 740 1,040 | 1,200 1,370| 1,550 1,740 1,930| 2130| 2,340 {10263
1026.2 | - 0 0 0 30 90 160 250 360 470 600 730 880 1,030 1,200 1,370 1,54 1,730 | 1,920 2,120 | 2,330 | 2,540 |1026.2
1026.1 0 0 30 85 160 250 350 470 590 730 1,030 | 1,190 1,360| 1,540 1,7201 1,910 2,110 2,320 2,530 2,750 (1026.1

1026.0 0 30 85 160 250 350 470 590 730 870 1,020 1,180| 1,350 1,530 1,710 1,910 2,100| 2,3 2,520 | 2,740 | 2,960 [1026.0
1025.9 30 85 160 250 350 460 590 720 8701 1,020 1,180 | 1,350 1,520| 1,710| 1,900| 2,090| 2,300| 2510| 2,730| 2,950 3,180 |10259
1025.8 8 160 250 350 460 580 720 860 | 11,0104 1,170 1,340 ,510( 1,700 1,890| 2,080| 2,290| 2,500| 2,710| 2,940| 3,170| 3,400 (10258
1025.7 160 250 350 460 580 710 1,010 1,160 1,330| 1,510 1,690 1,880| 2,070| 2280| 2,490| 2,700| 2,920| 3,150| 3,380 3,620 (1025.7
1025.6 240 340 460 580 710 8501 1,000 1,1601 1,320 1,500 ,680 | 1,870| 2,060 2,260 2,470| 2,690| 2910 3,140| 3,370| 3,610( 3,850 (1025.6
1025.5 340 450 570 710 850 990 | 1,150 | 1,320 1,490 1,670] 1,860 2,050 2,250| 2,460 : \ 3,120 3,350 3,590 | 3,830 4,080 (1025.5
1025.4 450 570 700 840 990 | 1,150 | 1,310| 1,480 1,660 11,8501 2,040| 2,240} 2,450 2,660| 2,880| 3,110| 3,340| 3,570| 3,820| 4,070| 4,320 {10254
1025.3 570 700 840 980 | 1,140| 1,300} 1,470 | 1,650 | 1,840 2,030| 2,230| 2,440| 2,650 2,870 3,090 3,320 3,560| 3,800| 4,050| 4,300 4,560 [1025.3
1025.2 690 830 1,130 | 1,300 1,470 1,640 1,830 2,020 20| 2,40 2,640f 2,850| 3,080| 3,310| 3,540| 3,780| 4,030 4,280| 4,540, 4,800 [1025.2
1025.1 830 970 | 1,1301 1,290 1,460 | 1,640 1,820 2,010 2,210| 2,410 2,620 2,840| 3,060| 3,290| 3,520| 3,760| 4,010 4,260| 4,520 4,780| 5,050 (10251

1025.0 970 | 1,120 1,280) .1,450) 1,630 | 1,810} 2,000 2,200 2,400 2610| 2,830| 3,050} 3,280 3,510 3,750 3,990| 4,240| 4,500| 4,760} 5020 5,290 |1025.0
1024.9 1,110 1,270| 1,440 1,620 1,800 | 1,990 | 2,180| 2,390( 2,590| 2,810 3,030| 3,260f 3,490| 3,730| 3,970| 4,220| 4,470| 4,730| 5000| 5270| 5540 ;10249
1024.8 1,260 1,430| 1,610 1,790f 1,980 | 2,170| 2,370 | 2,580 2,790| 3,010{ 3,240| 3,470f 3,710| 3,950 | 4,200| 4,450| 4,710| 4,970| 5240 5520| 5,790 ;10248
1024.7 1,420 1,600 1,780| 1,960f 2,160 | 2,360| 2,5/0| 2,780} 3,000 3,220 3,450| 3,690 3,930| 4,180| 4,430| 4,690| 4,950| 5220} 5490| 5770 \ 1024.7
1024.6 1, 1, 1,950 | 2,150 | 2,340 | 2,550 | 2,760 | 2,980 3,200 3,430) 3,670| 3,910| 4,150 4,400| 4,660 4,920| 5190 5460| 5740 6,020 | 6,300 |1024.6
1024.5 1,750 | 1,940 2,130 2,330 2,540 2,750| 2,960| 3,190| 3,410 3,650| 3,890| 4,130| 4,380| 4,640 4,900 5160| 5430 5710| 5990| 6,270| 6,560 |1024.5
1024.4 1,930 | 21201 2,320} 2,520 2,730 2,95 | 3,170| 3,390| 3,630 3,870| 4,110| 4,360| 4,610| 4,870 5140 5410| 5680 5960| 6,240| 6,530 | 6,830 {10244
10243 2,110 ,3001 2,510 2,710 2,930 3,1 , 380 \ 3,840 | 4,090 , 34 \ 4,850 5110 5380! 5650| 5930 6,210f 6,500f 6,790 7,090 {1024.3
1024.2 2,290 2,490 2,700f 2,910| 3,130| 3,360) 3,59! 3,820( 4,070| 4,310 4,560| 4,820 5080 5350| 5620} 5900| 6,180 | 6,470} 6,760 7,060 . 1024.2
1024.1 2,480 | 2,680 2,900| 3,110| 3,340 3,570 3,800 4,040 4,290| 4,540 4,800{ 5060| 5320{ 5,6 58701 6,150 6,440 6,730 7,020f 7,320 7,620 {1024.1

10240 | 2,670| 2,880 | 3,100f 3,320 3,550( 3,780| 4,020 4,270| 4,520 4,770| 5,030} 5300 55670 , 84 6,120 6,410 6,690 | 6,990| 7,290 7,590 7,900 {1024.0
10239 | 2,860 | 3,080| 3,300 3,530| 3,760 4,0001 4,250| 4,500| 4,750| 5010| 5270 5540 580{ 6090 | 6380 | 6670 6,960 7,260| 7,560| 7,860 8,170 11023.9
1023.8 3,060 3,200( 3,510 3,750| 3,980 4,230| 4,470| 4,730| 4,990 5250| 5520| 5790 6,070| 6,350| 6,640 6,930 7,2 7,530 7,830| 8,140| 8,450 [1023.8
1023.7 \ 3,600 3,730 3,960 4,210 4,451 4,710 4,960 , 230 ,490 | 5770 6,040| 6,320 6,610| 6,90} 7,200| 7,500| 7,800 8 110| 8,420| 8,740 |10237
10236 | 3,480 | 3,710 3,940| 4,190 | 4,430| 4,680 4,940} 5200 5470 5740| 6,020 6,300 6,580{ 6,870 7,170 7,460{ 7,770| 8080 8,390 8,700 9,020 |1023.6
10235 | 3,690 | 3,930 4,170 4,410 | 4,660 | 4,920 5180 | 5440] 5710( 5990 | 6,270 6,550| 6,840| 7,140 7,430 7,740| 8,040| 8350 8,670 8,990 | 9,310 |1023.5
10234 | 3,910 4,150 4,390| 4,640| 4,890 | 5150 | 5420| 5690| 5960 6240| 6,530| 6,810| 71101 7,400 7,700| 8010: 8320| 8640| 8950| 9,280| 9,600 |10234
102331 4,130 4,370 4,620| 4,870 5130| 539 | 5660 5940 6,210| 6,500| 6,780 7,080 7370; 7,670 7,980| 8290 8,600| 8920 9,240| 9,570| 9,900 |10233
10232 | 4,350! 4,600 4,80| 65110} 5370| 5640| 591 6,190 | 6,470 6,760 | 7,050 ,340( 7,640 7,940| 8,250| 8,570} 8,880 | 9,200| 9,530| 9,80 10,190 |1023.2
1023.1 4,570 | 4,830 , 5,350 ,610 \ 6,160 | 6,440f 6,730} 17,0200 7,310 7,610 7,910| 8,220 ,530 | 8,850 9,170 9,490| 9,8201 10,150 | 10,490 1023.1
10230 | 4,800| 5060{ 5320 5590} 5860 6,130 6,410 6,700 6,990 7,280 7,580| 7,880| 8,190| 8,500] 8,810| 9,130} 9,460| 9,780| 10,110| 10,450 | 10,790 |1023.0
10229 | 5050 5310( 5570 5840| 6,120 6,400 6,680| 6,970f 7,260| 7,560 7,860| 8,170| 8,480! 8,790| 9,110| 9,440| 9,760| 10,090 10,430| 10,770 | 11,110 |1022.9
10228 | 5290| 5560{ 5830 6,100| 6,380 6,660{ 6,950( 7,250| 7,540| 7,840( 8150| 8,460| 8,770 9,090 9,420} 9,740| 10,070 | 10,410! 10,750 | 11,090 | 11,440 |1022.8
1022.7 5,540 5810 6,00| 6,370| 6,650 6,940( 7,230] 7,530 7,830, 8,130| 8440 8,760( 9,070 8 9,720 | 10,050 | 10, 10,730 | 11,070 11,420 11,770 |1022.7
10226 | 5,800} 6,070| 6,350( 6,630 6920| 72101 7,510{ 7,810 8110| 8,420 8,740 9,050( 9,380} 9,700| 10,030 | 10,370 10,700 | 11,050 | 11,390 | 11,740 | 12,100 |1022.6
10225 | 6,060 6,330| 6,620| 690 7,190 7,490 7,790 8,100 8400 8720| 9,030| 9,360 9,680{ 10,010 10,340 | 10,680 11,020 | 11,370 | 11,720 { 12,070 } 12,430 [1022.5
10224 | 6,320 6,600 6,80 7,180 | 7,470 7,770f 8080 | 8,390( 8700( 9,010 9,340| 9,660| 9,990| 10,320 10,660 11,000} 11,350 | 11,700 | 12,050 | 12,410 ( 12,770 (10224
10223 | 6,580 | 6,870 7,160| 7,460 | 7,750 8,060 8370 8,680, 8990| 9,320| 9,640| 9,970 10,300| 10,640 | 10,980 | 11,330 | 11,670 | 12,030 | 12,380 | 12,740 [ 13,110 (1022.3
1022.2 | 6,850 | 7,140 7,440| 7,740 | 8,040 8,350 | 8,660| 89801 9,300] 9,620 9,950 10, 10,620 | 10,960 | 11,300 | 11,650 | 12,000 | 12,360 | 12,720 | 13,080 | 13,450 |1022.2
1022.1 7,10 7,420 7,720| 8,020 8330 | 8,640 8,960 9,280( 9,600] 9,930 10,260 | 10,600 ,940 | 11,280 f 11,630 11,980 ( 12,340 | 12,700 | 13,060 | 13,430 | 13,800 (1022.1
10220 7,400( 7,700 | 8,000 8310| 8620| 8940 9,260 9,580 ( 9,910 10,240| 10,570 10,910 | 11,260 | 11,610 | 11,960 12,310 | 12,670 | 13,040 | 13,400 | 13,770 | 14,150 {1022.0

HEADWATER 1026 to 1028 MAY 2000



| NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

. HEADWATER ELEVATION

10260 | 1026.1 | 1026.2 | 1026.3 | 10264 | 1026.5 | 10266 | 1026.7 | 1026.8 | 1026.9 | 1027.0 | 1027.1 | 1027.2 | 1027.3 | 1027.4 | 1027.5 | 1027.6 | 1027.7 | 1027.8 | 10279 | 1028.0

GATE
ELEVATION
IN FEET

10219 | 7,690| 7,990| 8300{ 8610| 8920 9,240| 9,570 9,890 10,230 | 10,560 | 10,900 | 11,240 | 11,590 [ 11,9401 12,300 | 12,660 | 13,020 | 13,390 | 13,760 | 14,1301 14,510 |1021.
102181 7,980 8,200| 8600 8910| 9,230| 9,550| 9,880 10,210 | 10,550 | 10,830 | 11,230 | 11,580 | 11,930 12,290 | 12, 13,010 | 13,370 | 13,750 { 14,120 14,500 | 14,880 {1021.
10217 | 8,2801 8,590 | 8,900( 9,220 9,540 ,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.
10216 | 8,570 8,890| 9,210| 9,530| 9,860 | 10,190 | 10,520 | 10,860 | 11,200 | 11,550 ,900 | 12, 12,620 | 12,980 | 13,350 13,720 | 14,090 | 14,470 | 14,850 | 15,240 | 15,630 |1021.
10215 | 88804 9,200 9,5 9,840 | 10,170 | 10,5 10,850 [ 11,190 | 11,540 | 11,880 | 12,240 | 12,600 | 12,970 | 13,330 | 13,700 | 14,080 | 14,450 | 14,840 | 15,220 | 15,610 | 16,000 [1021.
10214 | 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 15210 | 15,600 | 15,990 | 16,380 (1021.
10213 | 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 15190 | 15,580 | 15, 16,370 | 16,770 (1021.
10212 | 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 | 15960 | 16,350 | 16,750 | 17,160 (1021.
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 | 15160 | 15,550 | 15,9401 16,340 | 16,740 | 17,140 | 17,550 |[1021.
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 | 15150 | 15,540 | 15930 | 16, 16,720 | 17,130 | 17,530 | 17,940 [1021.
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 | 15930 | 16,320 | 16,720 | 17,120 | 17,530 | 17,940 | 18,360 11020
1020.8 | 11,120 | 11,460 | 11,810 | 12,170 | 12,530 | 12,890 | 13,2501 13,620 | 14,000 | 14,380 | 14,760 | 15,140 | 15530 | 15,920 | 16,320 | 16,720 | 17,120 | 17,530 1 17,940 | 18,360 | 18,770 11020
1020.7 | 11,460 | 11,810 | 12,160 | 12,520 | 12,880 | 13,250 | 13,620 { 13,990 | 14,370 | 14,750 , 140 | 15,530 | 15,920 | 16,320 | 16,720 | 17,120 | 17,530 | 17,940 | 18,350 | 18,770 | 19,190 |1020
10206 | 11,810 | 12,160 | 12,520 | 12,880 | 13,250 | 13,620 | 13,9901 14,370 | 14,750 | 15,140 | 15, 15,920 { 16,310 | 16,710 | 17,120 | 17,530 | 17,940 | 18,350 | 18,770 | 19,190 | 19,620 {1020
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 | 18,7 19,190 | 19,620 20,050 |1020.5
10204 | 12,510 | 12,870 | 13,240 | 13,610 | 13,980 | 14,360 | 14,7401 15130 | 15520 | 15910 | 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 1 13,240 | 13,610 | 13,980 | 14,360 | 14,740 | 15,130 | 15,5 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 1 13,600 | 13,980 | 14,360 | 14,740 | 15120 | 15,510} 1591 16,300 | 16,710 | 17,110 | 17,5204 17,930 | 18,350 | 18,760 { 19,190 | 19,610 | 20,040 | 20,480 20,910 21,360 [1020.2
1020.1 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




10 NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

LEg HEADWATER ELEVATION L i
< > W < > L
© 8=z | 10280 | 10281 1028.2 | 10283 | 10284 | 10285 | 1028.6 | 1028.7 | 1028.8 | 1028.9 | 1029.0 { 1029.1 1029.2 | 1029.3 | 10294 | 1029.5 | 1029.6 | 1029.7 | 1029.8 | 1029.9 | 1030.0 °o=
1029.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 11029.9

1029.8 0 0 0 0 0 0 0 0 01 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 11029.6
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 4} 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 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 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 2,500 [1028.3
1028.2 0 0 0 35 100 180 280 390 520 650 800 1,120 1,290 1, 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 (10281

1028.0 0 35 el 180 280 390 510 650 790 950 1, 110 1, 280 1, 460 1, 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 9 180 270 390 510 640 790 940 1,100 1,280 1, 450 1, 64 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 1,100 1,270 1,450 1, 640 1,830 2,030 2,240 2,460 2,680 2,910 1 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 , 44 2,670 2,900 3,130 3,370 3,620 3,870 | 4,390 (1027.5
1027.4 500 630 770 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 1,080 1, 250 1,430 1,610 1, 800 2,000 2,210 2,420 , 64 2,870 3,100 3, 340 3,590 3,840 4,030 4,360 4,620 4,900 B 1027.2
1027.1 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 (10271

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, 1, 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 1 2,3 2,580 2,810 3,040 X 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 (10265
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 1 6, 460 6,760 7,070 , 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 X 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 8, 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 , 64 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 5 4,910 5,180 5,460 5,740 6, 020 6, 320 6,610 6, 920 s 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 X 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 7,760 8,070 8,400 8,720 9, 050 9,390 9,730 { 10,070 | 10,420 |1025.4
1025.3 4,560 4,820 5,000 X X , 930 6,210 X 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 |1026.3
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 ,990 | 10,340 | 10,690 | 11,040 (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 | 11,0001 11,360 (1025.1
1025.0 X X 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 9,920 | 10,260 | 10,61 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 1 10,220 10,570 | 10,9201 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, 9,160 9,500 9,830} 10,180 | 10,520 | 10,870 11,220 11,5 11,9401 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 g, 460 9,790 | 10,130{ 10,480 | 10,820 | 11,180 | 11,530 ] 11,890 | 12,260 12,630 24.7
1024.6 , 300 B, 6, 890 7.1 7,490 7,800 L1 8, 440 , 7 9, 080 9,410 9,750 10,090 | 10,430} 10,780 11,130 | 11,490 | 11,840 | 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 | 11,200 | 11,850 | 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 ,870 1 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
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11
IN CUBIC FEET PER SECOND

LEg HEADWATER ELEVATION LB
< w < > W
© E z | 1028.0 | 10281 1028.2 | 1028.3 | 10284 | 10285 | 10286 | 1028.7 | 1028.8 | 10289 | 1029.0 | 1029.1 1029.2 | 1029.3 | 1029.4 | 1029.5 | 1029.6 | 1029.7 1029.8 | 1029.9 | 1030.0 R
1023.9 8,170 8,490 8,810 9,130 9, 460 9,790 { 10,130 10,470 | 10,810 11,1601 11,510 | 11,860 12,2201 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 1 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, ,190 | 15,580 [1023.8
1023.7 8, 740 g9, 060 9,390 9,720 1 10,050 10,390 ,730 ) 11,080 | 11,430 11,7801 12,140 12,500 12,860 | 13,230 | 13,610| 13,980 | 14,370 | 14,7501 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 3,050 | 13,420 13,790 14,170 | 14,550 | 14,940 | 15,330 15720 | 16,110 | 16,510 | 16,920 | 17,320 |1023.3
10232 | 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 | 15270 | 15,670 | 16,060 | 16,460 | 16,860 | 17,270 | 17,680 |1023.2
10231 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 8,030 [1023.1
10230 | 10,790 11,130 11,480 | 11,830 | 12,190 | 12,550 { 12,910 | 13,280 | 13,650 | 14,030 | 14,400 14,790 15 170 | 15,560 | 15,960 | 16,3 16,750 | 17,160 | 17,560 17 970 | 18,390 |1023.0
10229 | 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 (10229
1022.8 | 11,440 790 [ 12,140 L5001 12,8601 13,2301 13,600 13,980 ( 14, 14,7301 15,120 | 15,510 ,900 | 16,300 | 16,700 17,100 | 17,510 17,920 | 18,330 ( 18,750 | 19,170 |1022.8
10227 | 11,7701 12,120 | 12,480 | 12,840 13,210 13,580 | 13,950 | 14,330 | 14,710| 15,000 15,480 | 15870 16,270 | 16,670 | 17,070 | 17,480 ] 17,890 | 18,300 | 18,720 ( 19,140 560 {1022.7
1022.6 L 100 | 12,450 | 12,820 ,180 | 13,5501 13,930 | 14,300 | 14,680 [ 15, 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
10225 | 12,430 | 12,790 | 13,160} 13,530 | 13,900 | 14,280 | 14,660 { 15,040 | 15,430{ 15820 | 16,2101 16,610 | 17,020 | 17,420 17,830 | 18,240 | 18,660 | 19,080 | 19,500 19,930 20 360 {1022.5
10224 | 12,770 | 13,130 | 13,500 | 13,870 | 14,250 | 14,630 | 15,010 | 15,400 | 15,790 | 16,190 | 16,590 | 16,990 | 17,380 | 17,800 18,210 | 18,630 | 19,050 { 19,470 19,900 | 20,330} 20,760 |10224
10223 | 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
1022.2 450 { 13,820 | 14,200 ,580 | 14,960 | 15,350 | 15,740 | 16,130 | 16,530 | 16,9301 17,340} 17,740 | 18,160 | 18,570 | 18,990 | 19,410 | 19,840 | 20,270 | 20,700 | 21,140 21,580 |1022.2
10221 | 13,800 14,170 | 14,550 | 14,940 | 15,320 | 15,710 | 16,110 | 16,500 | 16,800 | 17,310 17,720} 18,130 | 18,540 | 18,960 | 19,380 | 19,810 | 20,240 | 20,670 | 21,11 ,540 | 21,990 (10221
10220 | 14,150 | 14,530 | 14,910 ,290 [ 15,680 X 16,470 | 16,880 | 17,280 ,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 | 21,5001 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
10216 | 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 2,340 | 22,790 | 23,240 | 23,690] 24,150 |1021.6
10215 | 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 |10215
10214 | 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
10213 | 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 (10213
1021.2 | 17,1601 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, ,490 | 25,960 |1021.2
10214 | 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 22 630 | 23,140 23 600 { 24,060 | 24,520 | 24,990 25 450 | 25,930 | 26,400| 26,880 |1021.0
10209 | 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
10208 | 18,770 | 19,190 | 19,620 ,050 | 20,480 20,920 ,360 1 21,8001 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 | 22,2401 22,690 | 23,150 | 23,600 | 24,060 | 24,530 | 24,990 | 25,460 25,940 | 26,410 | 26,890 | 27,370 | 27,860 , 350 [1020.7
10206 | 19,620 | 20,050 | 20,480 | 20,920 1,360 | 21,800 | 22,240 | 22,690 , 23,600 [ 24,060 ,530 | 24,990 | 25,460 5,940 | 26,410 | 26,890 | 27,380 | 27,860 | 28,350 | 28,850 |1020.6
10205 | 20,050 | 20,480 | 20,920 | 21,360 | 21,800 | 22,250 | 22,700 23 150 { 23,610 | 24,070 | 24,530} 25,000 | 25470 | 25,940 { 26,420 | 26,900 | 27,380 27 870 | 28,360 ,850 | 29,350 {10205
10204 | 20,480 | 20,920 | 21,360 | 21,800 | 22,250 | 22,700 | 23,150 { 23,610 | 24,070 | 24,530 | 25,000 | 25,470 | 25940 | 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 | 24,0701 24,530 | 25,000 | 25,470 | 25,950 | 26,420 | 26,910 27,390 ,880 | 28,370 | 28,860 | 29,360 | 29,860 | 30,360 [1020.3
10202 | 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 | 27,300 | 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 ,870 | 30,380 | 30,880 31,400 [1020.1
10200 | 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
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HEADWATER 1028 to 1030




12 NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

.2y HEADWATER ELEVATION LEf
< > g > o
° %= {10300 | 10301 | 1030.2 | 1030.3 | 10304 | 1030.5 | 10306 | 1030.7 | 1030.8 | 1030.9 | 1031.0 | 10311 | 1031.2 | 1031.3 | 1031.4 | 10315 | 1031.6 | 1031.7 | 1031.8 | 1031.9 | 10320 | ° 3=
1031.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 11031.9
10318 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 11031.7
1031.6 0 0 0 0 0 0 0l 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 10 200 300 420 |1031.5
10314 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
10311 0 0 0 0 0 0 0 0 0 0 0 0 35 110 190 300 420 550 690 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 1,180 (1031.0
1030.9 0 0 0 0 0 0 0 0 0 35 110 190 300 420 560 690 840 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 3 100 190 300 410 540 690 0| 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 0 680 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 0 680 0} 1,000y 1,170 1,350 1,530) 1,730} 1,930 2 140 ;1030.5
1030.4 0 0 0 0 0 100 190 290 410 540 680 830 1,000f 1,170 1,350 1,530( 1,730 1,930) 2,140 2,360 [1030.4
1030.3 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 |1030.3
1030.2 0 0 0 35 100 190 290 410 540 680 830 1,160 1 1,340 1,530| 1,720 1,930| 2,140| 2,350 2,580| 2,810 [1030.2
1030.1 0 0 35 100 190 290 410 540 680 830 930 | 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, 1,7 1,920 2,130 2,350 | 2,570| 2,800| 3,040| 3,280 |1030.0
1029.9 3 100 190 290 410 540 680 830 990 | 1,160 | 1,340| 1,520f 1,720f 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 , 34 2,570 | 2,800 | 3,030 3,280f 3,620 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 \ , 030 , 27101 3,5 3,770 | 4,040 [1029.7
1029.6 290 410 530 670 820 980 1,150 1,330 1,810 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 1,710f 1,910 2120f 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 110294
1029.3 670 820 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 5110 [1029.3
1029.2 820 1,140 1,320 1,500 1,700 1,800| 2,110| 2,320 2,540| 2 770| 3,010 3,250( 3,500} 3,750 4,010| 4,270| 4,550 | 4,820| 5110, 5390 [1029.2
1029.1 7! 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| 5100; 539 | 5680 (1029.1
1029.0 1,140 1,310 1,500| 1,690 | 1,880 2,100| 2,310| 2,530 | 2,760 | 3,000 3,240 3,430 3,740f 4,000| 4,260| 4,530| 4,810| 5090 | 538} 5670 5970 |1029.0
1028.9 [ 1,310 1,500 | 1,690 | 1,890 2,09 | 2,310| 2,530 2,760 | 2,990 | 3,230| 3,480| 3,730| 3,990| 4,260 4,530| 4,80 65080 5370 5660} 5960 6260 (1028.9
10288 1,490 | 1,680 1, 2,0901 2,300 2,620 2,750 | 2,990 | 3,230 3,470 , 3,980 4,25 \ 4,790 | 5070| 5360| 5650 5950} 6,250| 6,560 |1028.8
1028.7 | 1,680 | 1,880 | 2,090| 2,300( 25201 2,750 | 2,980| 3,220 3,470| 3,720 | 3,980| 4,240| 4,510} 4,790| 5070| 5350 | 5640| 5940 6,240} 6,550 | 6,860 {1028.7
10286 | 1, 2,080 \ \ , 2,970 | 3,210 3,460 3, \ 4,230 | 4,500 , , , 34 5630 | 5930| 6230 6,540 6,80| 7,160 [1028.6
10285 2,080 2,290 2,510 2,740 2,970 3,210 3,450 3,700| 3,960 4,230| 4,490 4,770| 5050} 5330} 5620 5920| 6,220| 650 6,840 7,150 7,470 {10285
10284  2,280) 2,500 2,730, 2,960| 3,200| 3,450 3,700| 3,950 | 4,220 4,490 4,760 5040( 5320| 5610} 5910 6,210| 6,520| 6,80 7,140| 7,460 7,790 10284
10283 [ 2,500 | 2,720] ~2,9601 3,190 | 3,440| 3,690 \ 4,210 | 4,480 4,750 5030 5320 5600} 5900| 6, 200 , 6,810 7,1304 7,450 7,770 8,100 [1028.3
10282 | 2,720 2,950{ 3,190| 3,430( 3,680 | 3,940| 4,200( 4,470 4,740 5020| 5310| 5600| 580| 6,190 | 6,490 | 6,800 7,120 7,440| 7,760| 8,090 8 420 10282
1028.1 2,940 | 3,180| 3,430| 3,680] 3,930 4,190 4,460 4,730 5010f 5300 5590 5880| 6,180| 6480 | 6790 ( 7,110 7,430| 7,750| 8,0801 8410| 8,750 |1028.1
1028.0 f 3,180 3,420 3,670 3,920| 4,190| 4,450 4,730 5000| 5290| 558 5870 6170 6,470 6,780| 7,100| 7,410| 7,740| 8070| 8,400} 8,730| 9,080 |1028.0
10279 | 3,410 3,660| 3,910) 4,170 4,440| 4,710, 4,990 65270| 65660 5850 6150| 6,460| 6,770| 7,080 7,400| 7,720 8,050 | 8380| 8710 9,060 9,400 (1027.9
1027.8 | 3,650 | 3,900| 4,160 4,430| 4,700| 4,980 5260| 5550 | 5840| 6,140| 6,440 6,750 7,060| 7,380 | 7,700| 8030| 8360| 86907 9030| 9380 9,730 (1027.8
1027.7{ 3,890 4,150| 4,420 4,690 | 4,960 \ 5,630 5820| 6,120 6,420| 6,730 7,040 , 360 \ 8,010 | 8340| 8670( 9010f 9,360 9710 10,060 (1027.7
1027.6 | 4,140 | 4,400 4,680 | 4,950| 5230| 5520 5810| 6,110 6,410 6,710} 7,030| 7 34 7,660 | 7,990 8,320( 8,650| 8990 9340( 9,680 10,040 10,390 [1027.6
10275 4,390| 4,660| 4,940| 6,220| 5,500| 5800 | 6,090 6390 6700 7010 7,320 7,640 7,970 8,300, 8630 , 97 9,320 9,660 10,010 | 10,370 ,730 {1027.5
10274 | 4,650 4,920 5200 5490 5780 | 6,080 | 6,380 | 6680 | 699 7,310, 7,630 7,90 8280 8610 8950 9,200 9,640| 9,990| 10,350| 10,710 | 11,070 {1027.4
1027.3 [ 4,910 )1 5,480 6,770 6,060 6,360 | 6,660 6,970 7,290| 7,610 \ 8,260 8,590 8930{ 9,270 9,620f 9,970 10,320 10,680 | 11,050 | 11, 1027.3
1027.2 | 5180 | 5460| 5750| 6,040 6,340 | 6,650 | 6,960 7,270| 7,59 | 7,910y 8240| 8570| 8910| 92504 9,600 9,950! 10,300 10,660 | 11,020 | 11,390 | 11,760 |1027.2
10271 5,450 | 5740| 6,030| 6,330| 6,630| 6940| 7,250 7,570{ 7,890 | 8220 8550 &8890| 9,230 9,570{ 9,920 10,280 | 10,640 [ 11,000} 11,360 | 11,730 | 12,110 ;10271
10270 ( 5720 6,010| 6310 6,610| 6,920 | 7,230| 7,550 7,870) 8,200 8530| 8870 9,210| 9,550 9,900 10,250 ( 10,610 | 10,970 11,340} 11,710 | 12,080 | 12,460 1027.0
10269 ( 5990 | 6,207 6,590 | 6,90| 7,210{ 7,530{ 7,80, 8170 8510 8840 9,180 | 9,520| 9,870 10,220 | 10,580 | 10,940 | 11,300} 11,6 12,050 | 12,420 | 12,800 |1026.9
10268 | 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| 8120| 8,450 8,780 9,120( 9,460 9,810( 10,160 | 10,620} 10,870 | 11,240 | 11,610 | 11,980 | 12,350 | 12,730 | 13,110 13,500 {1026.7
10266 | 6,830 7,140 \ 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 | 13,0801 13,460 [ 13,850 (1026.6
10265 | 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 | 7,4101 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 | 7,700t 8,020 | 8,340 8,670{ 9,010 9,350 9,690| 10,040 10,390 i 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 11026.2
1026.1 8,200 8,620 8950 | 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 , 44 \ 15,240 | 15,640 |1026.1
10260 | 8500 | 8920 | 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



DISCHARGE

IN CUBIC FEET PER SECOND

NORRIS DAM
FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

13

HEADWATER ELEVATION

GATE
ELEVATION
IN FEET

GATE
ELEVATION
iN FEET

1030.0 | 1030.1 | 1030.2 | 1030.3 | 10304 | 1030.5 | 10306 | 1030.7 | 1030.8 | 1030.9 | 1031.0 | 1031.1 | 1031.2 | 1031.3 | 10314 | 1031.5 | 1031.6 | 1031.7 | 1031.8 | 10318 | 10320

10259 | 8,890 9,220 9,560 | 9,910| 10,260 | 10,610 | 10,960 | 11,3201 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

58 | 9,190 9,530| 9,870| 10,220 10,570 | 10,930 11,280 | 11,6580 ,020 1 12,390 ,760 | 13,140 ,530 1 13,910 ,300 | 14,700 15,100 | 15,5001 15,9 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 [ 15850 16,2 16,670 | 17,080 |1025.7
10256 | 9,800 10,140 | 10,490 | 10,850 [ 11,200 | 11,570 11,930 | 12,300 | 12,670 | 13,050 | 13,430 ( 13,820 14,210 14,600 15000 | 15400| 15,800 ( 16,210 16,620! 17,030 | 17,450 {10256
10255 | 10,110 10,450 | 10,810 | 11.160 | 11,520 | 11,890 | 12,260 | 12,630 | 13,010 | 13,330 | 13,770 14,160 | 14.550 | 14,950 | 15,340 | 15,750 | 16,150 | 16,560 | 16,980 | 17,390 | 17,820 (10255
10254 | 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 (10254
10253 | 10,730 | 11,080 | 11,440 | 11,800 12,170 12,540 | 12,920 | 13,290 | 13,680 ,080 | 14,450 | 14,840 ,240 | 15,640 | 16,050 | 16,460 | 16,870 17,280 | 17,700 | 18,1 18,550 11025.3
10252 | 11,040 | 11,400 | 11,760 | 12,130 | 12,500 | 12,870 | 13,250 | 13,630 | 14,010 | 14,400 | 14,790 | 15190 15580 | 15,990 | 16,400 | 16,810 | 17,230 | 17,640 | 18,070 | 18,490 | 18,920 {1025.2
1025.1 | 11,360 | 11,720 | 12,080 | 12,450 | 12,820 | 13,200 | 13,580 13,970 | 14,350 | 14,740 15,140 | 15,540 | 15940 | 16,350 | 16,760 | 17,170 | 17,590 | 18,010 | 18,430 | 18,860 | 19,290 {1025.1
10250 | 11,680 | 12040 | 12)410| 12.780| 13,150 | 13,530 | 13,920 | 14,300 | 14,690 | 15,090 | 15,490 | 15890 16,200 | 16,700 | 17,110 | 17,630 | 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 | 15830 | 16,230 | 16,640 17,050 | 17,470 | 17,880 | 18,310 | 18,730 | 19,160 | 19,590 | 20,030 {10249
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 {1024.8
10247 | 12,630 | 13,000 | 13,370 | 13,750 { 14,140 14,520\ 14,920 15,310 | 15710 16,110 | 16,520 | 16,920 [ 17,340 17,750 | 18,170 | 18,600 | 19,020 | 19,450 | 19,890 | 20,320 | 20,760 11024.7
10246 | 12,950 | 13,320 | 13,700 | 14,080 | 14,470 | 14,860 | 15,250 | 15,650 | 16,050 | 16,450 | 16,860 | 17,270 | 17,680 18,110 | 18,530 | 18,950 | 19,380 | 19,820 | 20,250 | 20,690 21,130 (1024.6
10245 | 13,270 | 13,640 | 14,030 | 14,410 | 14,800 | 15,190 | 15.500 | 15.990 | 16,390 [ 16,800 | 17,210 | 17,620 | 18,040 | 18,460 | 18,880 | 19.310| 18,740 | 20,180 | 20,620 | 21,060 | 21,500 |10245
10244 | 13,590 | 13,970 | 14,350 | 14,740 | 15,130 15530 15930 16,330 | 16,730 17,140 | 17,560 | 17,9701 18,390 | 18,820 | 19,240 19,670 | 20,110 | 20,540 | 20,980 | 21,430 | 21,880 [1024.4
10243 | 13,910 | 14,300 | 14,680 | 15,070 | 15,470 | 15,870 | 16,270 | 16,670 | 17,080 1 17,490 { 17,910 | 18,330 18,750 | 19,170 | 19,600 | 20,040 ,470 | 20,910 | 21,350 | 21,800 | 22,250 {1024.3
10242 | 14, 14,630 | 15,020 | 15,410 15,8001 16,200 | 16,610 | 17,020 | 17,430 17,840 | 18,260 | 18,680 19,1001 19,530 | 19,960 | 20,400 | 20,840 | 21,280 ( 21,720 | 22,170 | 22,620 |1024.2
1024.1 | 14,570 | 14,960 | 15,350 | 15,740 | 16,140 | 16,550 | 16,950 | 17,360 | 17,770 | 18,190 18,610 | 19,030 | 19,460 | 19,830 | 20,330 | 20,760 | 21,200 | 21,650 [ 22,090 | 22,550 [ 23,000 |1024.1
1024.0 | 14,900 | 15,290 | 15,680 | 16,080 | 16,480 | 16,890 | 17,300 | 17,710 | 18,120 | 18,540 | 18,970 | 18,360 19,820] 20,250 | 20,690 | 21,130 | 21,570 | 22,020 | 22,470 | 22,820 ( 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 , 320 L, 730 | 17,130 | 17,540 | 17,960 | 18,370 | 18,790 | 19,220 | 19,640 | 20,070 | 20,510 | 20,940 | 21,380 | 21,830 | 22,280 | 22,730 | 23,180 ,640 | 24,100 | 24,560 {1023.7
10236 | 16,270 | 16,670 | 17,080 | 17,490 17,900 | 18,320 | 18,730 | 19,160 | 19,580 { 20,010 | 20,450 | 20,880 | 21,3201 21,770 | 22,210 | 22,660 | 23,110 | 23,570 | 24,030 | 24,490 | 24,960 (1023.6
10235 | 16,620 | 17,020 | 17,430 | 17,840 18,260 | 18,680 | 19,100 | 19,520 | 19,950 | 20,390 | 20,820 | 21,260 ,700 | 22,150 | 22, 600 ,050 | 23,500 | 23,960 | 24,420 24,890 | 25,360 |1023.5
10234 | 16,970 | 17,380 | 17,790 | 18,200| 18,620 | 19,040 | 19,470 | 19,890 | 20,320 { 20,760 | 21,200 | 21,640 | 22,0801 22,530 | 22,980 | 23,440 | 23,900 | 24,360 | 24,8201 25,290 25,760 {1023.4
10233 | 17,320 | 17,730 | 18,150 | 18,560 | 18,980 | 19,410 | 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 | 21,5101 21,960 ,400 | 22,8501 23,310 23,760 | 24,220 | 24,680 | 25150 25,620 | 26,090 | 26,570 110232
1023.1 | 18,030 [ 18,450 | 18,870 | 19,290 19,710} 20,140 20,570 { 21,010 | 21,450 | 21,890 ,340 | 22,790 | 23,2401 23,700 | 24,150 | 24,620 | 25,080 | 25,550 | 26,020 ( 26,500 26,970 {1023.1
10230 | 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 | 25010 | 25480 | 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 1 26,390 | 26,870 | 27,350 27,830 (1022.9
1022.8 | 19,170 | 19,590 | 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 | 27,3101 27,800 | 28,280 (1022.8
1022.7 | 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 \ 27,760 | 28,250 | 28,740 |1022.7
10226 | 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 | 29,180 (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 2310 | 25,780 | 26,250 "730 | 27210 | 27,690 | 28,180-| 28,670 | 29,160 | 29,650 (10225
10224 | 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 (10224
1022.3 | 21,170 | 21,610 , 050 , 500 ,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 11022.3
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 ,040 | 30,540 | 31,050 110222
10221 | 21,990 | 22,430 | 22,880 23,330 | 23,790 | 24,250 | 24,710 25,180 | 25,650 ,120 | 26,590 | 27,070 | 27,550 ,040 | 28,530 | 29,020 | 29,510 ( 30,010| 30,510 | 31,010 ( 31,520 {1022.1
10220 | 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 | 28,980 | 29,480 | 29,970 | 30,470 | 30,980 | 31,480 | 31,990 |1022.0
1021.9 | 22,830 | 23,200 | 23,740 24,200 24,660 | 25,130 ] 25600 26,070 | 26,540 | 27,020 | 27,500 ( 27,990 | 28,480 | 28,970 | 29,460 | 29,960 | 30,460 | 30,9601 31,470 | 31,880 32,490 {1021.9
10218 | 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 ,440 | 29,940 | 30,440 ,950 | 31,4501 31,960 | 32,480 | 32,990 {1021.8
1021.7 | 23, 24,170 | 24,6301 25,100 | 25,560 | 26,040 ,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 | 24,6101 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 \ 32,960 [ 33,480 , 1021.6
10215 | 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 | 33470 | 33,990 | 34,510 |10215
10214 | 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 | 32420 | 32,930 | 33,450 | 33,970 | 34,500 | 35,030 {10214
1021.3 | 25,5001 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 | 35010 35550 {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 | 33,6950 \ \ 35,530 | 36,070 [1021.2
10211 | 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 | 35520 | 36,050 | 36,590 [1021.1
10210 | 26,880 | 27,360 | 27.850 | 28,340 | 28830 | 29,320 | 20,820 | 30,320 | 30,830 | 31,330 | 31,840 | 32360 | 32870 | 33,300 | 33,920 | 34440 | 34,970 | 35500 | 36,040 | 36,5 37,120 [1021.0
10208 | 27,370 | 27,850 | 28,340 | 28,830 29,3301 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 110209
10208 | 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 35520 | 36,060 36,600} 37,140 37,690 38,240 [1020.8
1020.7 | 28,350 | 28,840 { 29,340 | 29,840 | 30,340 | 30,850 | 31,350 | 31,870 32,380 { 32,900 33,420 , 940 , 4701 35,000 | 35, 530 ,070 1 36,610 37,150 f 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 | 35010 35550 | 36,080 36,620 37,170 37,710 | 38,260 | 38,810 | 39,370 {10206
10205 | 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 X 38,830 | 39,380 | 39,940 [1020.5
10204 | 29,850 | 30,360 | 30,860 | 31,370 | 31,890 | 32,400 | 32,920 | 33,450 { 33,970 | 34,500 35030{ 35570 36,100 | 36,640 | 37,190 | 37,740| 38,290 | 38,840 | 39,400 | 39,950 | 40,520 (10204
1020.3 | 30,360 | 30,870 | 31,380 | 31,890 | 32,410 32,930 | 33,450 | 33,980 | 34,510-| 35040 ! 35580 | 36,110 36,660 37,200 | 37,750 | 38,300 ,850 | 39,410 \ 40,530 | 41,100 (1020.3
1020.2 | 30,880 [ 31,390 1 31,900 ,420 | 32,940 | 33,460 | 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
1020.1 | 31,400 | 31,910 | 32,430 32,950 | 33,470 ,000{ 34,530 35,060 | 35600 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
10200 | 31,920 | 320430 | 32.960 | 33,480 | 34,010 | 34,540 | 35,070 | 35,610 | 36,150 | 36,690 | 37,240 | 37,780 | 38,340 | 38,890 | 39,450 | 40010 | 40,580 | 41,140 , 42,290 | 42,860 (1020.0
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HEADWATER 1030 to 1032




14 NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

wig HEADWATER ELEVATION wip
< w < > L
° % = | 10320 | 10321 | 10322 | 1032.3 | 10324 [ 10325 | 10326 | 10327 | 10328 | 10329 | 1033.0 | 10331 | 10332 | 1033.3 | 10334 | 10335 | 1033.6 | 1033.7 | 1033.8 | 10339 | 10340 | ®g=
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 11033.7
1033.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 110 200 310 {1033.6
1033.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 10 200 310 430 |1033.5
10334 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 310 430 560 (10334
1033.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 110 200 310 430 560 700 (10333
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 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 4 10 200 300 420 560 700 850 | 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 1,1%0; 1,370 1,560 {10328
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 [1032.7
1032.6 0 0 0 0 0 0 0 40 10 200 300 420 560 700 850 1,020 1,190{ 1,370 1,560| 1,760| 1,960 (1032.6
1032.5 0 0 0 0 0 0 40 10 200 300 420 550 700 850 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 | 1,0201 1,190( 1,370 1,560 | 1,760| 1,980 | 2,170 2,390 |10324
1032.3 0 0 0 0 40 110 200 300 420 550 700 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 (10322
1032.1 0 0 40 110 200 300 420 550 700 850| 1,010 1,190 1,370| 1,560 1,750 , 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 0 110 200 300 420 550 700 850 | 1,010f 1,180| 1,370| 1,550f 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 1,010 | 1,180 1,360| 1,550| 1,750| 1,960} 2,170 2,390 2,610| 2,850 | 3,090 3,330 \ 3,840 [1031.8
1031.7 200 300 420 550 690 501 1,010 1,180 1,360 1,550 1,750 1,950 1 2,390 2,610 2,850 | 3,000 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| 2,380y 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 \ , 84 3,080 3,330 3,580| 3,840 4,100 4,370 | -4,640 |1031.5
1031.4 550 690 1,010 1,180 | 1,360| 11,5501 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 {10314
1031.3 690 840 | 1,010 1,180 1,360| 1,550| 1,740 1,950 | 2,160 2,380 | 2610 , 84 3,080 3,320 3,580| 3,830 4,100| 4,370| 4,640 4,920 5210 |1031.3
1031.2 1,010 | 1,180 | 1,360| 1,550 | 1,740 11,9501 2,160 | 2,380 2,600| 2,840| 3,080| 3,320| 3,570 3,830 4,090 4,360 4,640| 4,920| 5200 5500 |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 5200| 5490 | 5790 [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| 5200 5490 | 5790 6,080 [1031.0
10309 | 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} 5200 5490 5780| 6,080 6390 (10309
1030.8 , 1,740 | 1, 2,150 | 2,370 | 2,600| 2830 | 3,070| 3,310 3,560| 3,820 4,080 4,350 4,630 4,910| 5190 | 5480 | 5780| 6,080| 6,380 | 6700 {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 4,3501 4,620{ 4,900 5 190 \ 5770 6,070| 6,380| 6,690 7,010 |1030.7
1030.6 , 2,150 | 2,360 ,590 | 2,801 3,060( 3,300( 3,560{ 3,810 4,070| 4,340| 4,620 4,90 5180| 5470| 5770 6,070f 6,370| 6,690 7,000} 7,320 110306
10305 | 2,140 2,360 2,590| 2,820 3,060| 3,300 3,550| 3,810 4,070 4,340, 4,610| 4,890 518 5470| 5760| 6,060 6,370| 6,680 7,000 7,320 7,640 (10305
10304 | 2,360 2,580 2,820| 3,050| 3,300| 3,550 3,800| 4,070 4,330| 4,610 4,890| 5170{ 5460| 5760| 6,060 6,360 6,670| 6990 7,310 7,830| 7,960 {10304
10303 | 2,580 2,810 3,050 | 3,290| 3,540 ) 4,060 1~ 4,330} 4,800 4,80 5170 , 57501 6,050 6,360| 6670 6,980| 7,300 7,630| 7,960( 8,290 11030.3
10302 | 2,810 3,050 | 3,290| 3,540 | 3,800{ 4,060| 4,330| 4,600f{ 4,880 5160| 5450| 5750] 6,050 6,350| 6,660 6980 \ , 7,950 [ 8,290 8,620 {1030.2
1030.1 3,040 ( 3,200| 3,540 3,790| 4,080 | 4,320f 4, 4,870 51601 5,450 5740| 6,040 \ 6,660 | 6,970 7,290 7,620| 7,950| 8,280| 8,620 8,960 {1030.1
10300 | 3,280| 3,530 3,790| 4,050| 4,320| 4,590 4,870| 5,150 5440| 5740| 6,040| 6,340{ 6,650 6,970| 7,290 7,610] 7,940 8270 8610 ) 9,300 |1030.0
10299 | 3,530| 3,780| 4,050| 4,310 4,590] 4,860| 5150 | 5440( 5730| 6,030 6,340| 6,650] 6,960 7,280 7,600| 7,930 81270} 8600| 8,950 9,290{ 9,640 |10299
10298 | 3,780 | 4,040! 4,310| 4,580 | 4,860| 5140| 5430| 5730 6,02 | 6,330| 6,640 6,90| 7,270| 7,600 \ 8,260 8590 8940 | 9,280 9,630 9,990 11029.8
1029.7 , 4,300 | 4,570 , ,140 [ 5,420 | 5720 | 6,020( 6,320| 6,630 6,940 7,260( 7,590 7,920| 8,250 8690 8930} 9,270| 9,630| 9,980 10,340 |1029.7
10296 { 4,300 | 4,570| 4,850 5130| 5420] 5710 6,010 6310 6,620 6,940 7,260| 7,580 7,910| 8,240) 8580 8920 , 9,620 | 9,970 | 10,330 10,690 |1029.6
10295 | 4,560 | 4,840 5120 5,410( 5710f 6,000| 6,310| 6,620 6,930| 7,250{ 7,570 \ 8,230 8570| 8910 9,260| 9,610| 9,960| 10,320 | 10,680 | 11,050 {1029.5
10294 | 4,830| 5120| 5410| 5700{ 6,000f 6,300 6,610! 6,920} 7,240 7,560{ 7,890 8220 8560 8900 9,250 9,600| 9,950 10,310| 10,670 | 11,040 | 11,410 110294
1029.3 N \ ) 5990 6,290| 6,600 6,910] 7,230f 7,560 7,880 82201 8550 8890 | 9,240| 9,590 ,940 [ 10,300 | 10,670 | 11,030 11,400 ! 11,780 (1029.3
102921 5390 | 5690 5980 | 6,280{ 6,50 6,910| 7,230| 7,550 7,880| 8,210 , 54 8,880 9,230| 9,580 X 10,290 [ 10,660 | 11,020 | 11,390 11,7701 12,150 (1029.2
1029.1 5,680 5980t 6,280 6,530 6,900 , 7,540 1 7,870 8,200 ,530 | 8,880 1 9,220 9,570 9,920 | 10,280 10,650 11,010 11,380 | 11,760 12,140 12,520 |1029.1
10290 | 5970| 6,270 6,580 6,890{ 7,210f 7,530| 7,860| 8,190| 8,530 8,870| 9,210{ 9,560 9,920| 10,270 | 10,640) 11,0007 11,370 | 11,750 | 12,130 | 12,510 12,900 |1029.0
10289 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 | 12,430 | 12,880 13,270 |1028.9
10288 | 6,560 | 6,870 7,190| 7,510{ 7,830 | 8170| 8,500| 8840| 9,180 | 9,530 9,890| 10,240 10,610 | 10,970 | 11,340 | 11,7201 12,090 | 12,480 | 12,860 | 13,250 | 13,650 11028.8
1028.7 | 6,860( 7,180 | 7,500 7,820! 8,150 | 8,490 | 8,830 9,170 ,520 | 9,870 10,230 10,590 | 10,960 11,3307 11,700 | 12,080 | 12,460 [ 12,850 | 13,240 | 13,630 { 14,030 10287
10286 | 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
10285 | 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 | 13,990 | 14,390 | 14,800 |1028.5
10284 | 7,790 8,120 8,450 | 8,790| 9,130{ 9,480 9,830} 10,190 10,550 | 10,9101 11,280} 11,650 | 12,030 12,410 | 12,800 ( 13,180 13,580 13,970 | 14,370 14,780 15,190 {10284
10283 | 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 15,680 110283
10282 | 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 , 13,940 | 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 ( 15130 15, 15,960 | 16,370 {10281
10280 | 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 | 15140 | 15,520 | 15,940 | 16,350 16,780 {1028.0

HEADWATER 1032 to 1034 MAY 2000



DISCHARGE

IN CUBIC FEET PER SECOND

NORRIS DAM
FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

15

LEp HEADWATER ELEVATION LB
© 3z | 10320 | 10321 10322 | 1032.3 | 10324 | 10325 | 10326 | 10327 | 10328 | 10329 | 1033.0 | 1033.1 1033.2 | 1033.3 | 10334 | 10335 | 1033.6 | 10337 | 1033.8 | 10339 | 1034.0 @ E z
1027.9 9,400 9,750 | 10,100 | 10,460 | 10,830 | 11,190 | 11,560 | 11,940 | 12,320 | 12,700 | 13,090 | 13,480 | 13,870 | 14,270 | 14,670 | 15,080 | 15,490 | 15900 16,320 | 16,740 | 17,170 {1027.9
1027.8 9,730 | 10,080 | 10,4401 10,800 11,170 11,540 | 11,910 12,290 | 12,670 | 13,060 | 13,450 | 13,840 | 14,240 ,640 | 15,050 | 15,460 | 15,870} 16,290 | 16,710 | 17,140, 17,560 {1027.8
1027.7 | 10,060 | 10,420 10,780 11,140 | 11,510 | 11,890 | 12,270 | 12,650 | 13,030 | 13,420 | 13,820 | 14,210 | 14,620 15,020 | 15,430 | 15840 16,260 | 16,680 | 17,100 | 17,530 | 17,960 {1027.7
10276 | 10,390 10,750 f 11,120 11,490 | 11,860 | 12,240 | 12,620 | 13,010 | 13,390 | 13,790 | 14,180 | 14,590 | 14,990 | 15,400 | 15,810 16,230 16,650 | 17,070 | 17,500 | 17,930 | 18,360 |1027.6
10275 10,730 11,000 | 11,460 | 11,840 | 12,210 | 12,580 | 12,980 13,370 | 13,760 | 14,160 | 14,560 | 14,960 | 15,370 , 780 | 16,190 | 16,610 ,040 | 17,460 | 17,890 | 18,330 | 18,760 |1027.5
10274 1 11,070 11,440 11,810 | 12,190 | 12,570 12,950 | 13,340 | 13,730 | 14,130 | 14,530 | 14,930 | 15,340 15,750 16,160 | 16,580 | 17,000 | 17,4301| 17,860 | 18,290 | 18,730 | 19,170 |1027.4
102731 11,410 11,780 | 12,160 | 12,540 | 12,920 | 13,310| 13,700 | 14,100 | 14,500 | 14,900 | 15,310 | 15,720 16,130 16,550 | 16,970 | 17,390 | 17,820 18,260 | 18,690 | 19,130 | 19,570 |1027.3
1027.2 | 11,760 | 12,130} 12,510 | 12,900 | 13,280 | 13,670 | 14,070 | 14,470 [ 14,870 | 15,280 | 15,680 | 16,100 | 16,520 16,940 | 17,360 | 17,790 | 18,220 | 18,660 | 19,090 | 19,540 | 19,980 [1027.2
10271 | 12,110 12,490 | 12,870 | 13,260 { 13,650 | 14,040 | 14,440 | 14,840 | 15,240 | 15,650 | 16,070| 16,480 | 16,900 17,330 | 17,750 18,190 8,620 | 19,060 | 19,500 | 19,940 | 20,390 {1027.1
1027.0 | 12,460 | 12,840 | 13,230 | 13,620 { 14,010 | 14,410 | 14,810 | 15,210 | 15,620 | 16,030 | 16,450 16,870 | 17,290 17,720 | 18,150 | 18,580 | 19,020 | 19,460 | 19,910 | 20,360 | 20,810 |1027.0
1026.9 { 12,8001{ 13,190 | 13,580 | 13,970 | 14,370 | 14,770 | 15,170 | 15,580 15,990 | 16,410 | 16,830 17,250 | 17,670 | 18,100 | 18,540 | 18,970 | 19,410 | 19,860 20,300 | 20,750 21,210 11026.9
1026.8 | 13,150 [ 13,540 | 13,930 | 14,330 | 14,730 | 15,130 | 15,540 | 15,950 | 16,360 { 16,780 | 17,200 | 17,630 | 18,060 { 18,490 | 18,920 | 19,360 | 19,810 | 20,250 | 20,700 | 21,150 | 21,610 [1026.8
1026.7 | 13,500 | 13,890 | 14,290 | 14,690 | 15,090 | 15,490 | 15,900 | 16,320 [ 16,730 | 17,160 | 17,580 | 18,010 | 18,440 | 18,870 | 19,310 | 19,760 | 20,200 | 20,650 | 21,100 | 21,560 | 22,020 {1026.7
1026.6 | 13,850 | 14,250 | 14,640 | 15,050 [ 15450 | 15,860 | 16,270 | 16,690 17,110 | 17,530 | 17,960 ( 18,390 | 18,830 | 19,260 | 19,700 0,150 | 20,600 | 21,050 | 21,500 | 21,960 | 22,420 [1026.6
1026.5 | 14,210 14 600 | 15,000 | 15,410 15 820 16 230 | 16,640 17 060 [ 17,490 17,910} 18,340 | 18,780 | 19,210 19 650 { 20,100 | 20,540 | 20,990 | 21,450 | 21,910 | 22,370 22,830 [1026.5
10264 | 14,560 | 14,960 | 15,370 | 15,770 | 16,190 | 16,600| 17,020 | 17,440 | 17,870 | 18,290 | 18,730| 19,160 | 19,600 | 20,050 | 20,490 | 20,940 | 21,390 | 21,850 | 22,310 | 22,770 | 23,240 {1026.4
1026.3 { 14,920 15,320 15,730 | 16,140 { 16,550 | 16,970 17,390 | 17,820 | 18,250 ,680 | 19,1101 19,550 [ 19,990 0,440 1 20,890 0340 21,800 22,250 | 22,720 23,180 | 23,650 [1026.3
1026.2 | 15,280 { 15,690 | 16,100 | 16,510 | 16,930 | 17,350 | 17,770 | 18,200 | 18,630 | 19,060 | 19,500 | 19,940 | 20,390 | 20,830 | 21,290 | 21,740 | 22,200 | 22,660 | 23,130 | 23,590 | 24,060 (1026.2
1026.1 | 15,640{ 16,050 | 16,460 | 16,880 { 17,300 | 17,720 | 18,150 | 18,580 | 19,010 | 19,450 | 19,890 | 20, 330 , 780 | 21,230 | 21,690 | 22,140 | 22,600 | 23,070 | 23,540 | 24,010 | 24,480 |1026.4
1026.0 | 16,010 | 16,420 ! 16,830 | 17,250 17 680.| 18,100 | 18,530 | 18,960 [ 19,400 19,840 | 20,280 { 20,730 | 21,180 | 21,630 22 090 | 22,550 | 23,010} 23,480 | 23,950 24,420 | 24,900 |1026.0
1025.9 | 16,370 | 16,780 | 17,200 | 17,620 | 18,040 18,470 18,900 | 19,340 | 19,7801 20,2201 20,660 | 21,110 | 21,570 | 22,020 | 22,480 | 22,9401 23,4101 23,880 | 24,350 | 24,820 | 25,300 |10259
1025.8 | 16,730 ( 17,140 | 17,560 | 17,990 | 18,410 | 18,840 | 19,280 | 19,720 | 20,160 { 20,600 | 21,050 | 21,500 | 21,960 | 22,410 | 22,870 | 23,340 23,810 | 24,280 | 24,750 25,230 | 25,710 |10258
1025.7 ,090 ( 17,510 | 17,930 | 18,360 | 18,790 | 19,220 | 19,660 | 20,100 | 20,540 | 20,990 | 21,440 | 21,890 | 22,350 | 22,810 | 23,270 | 23,740 | 24,210 24,680 | 25,160 | 25640 | 26,120 (1025.7
10256 | 17,450 17,870 | 18,300 | 18,730 | 19,160 | 19,590 | 20,030 | 20,480 { 20,920 | 21,370 | 21,820 | 22,280 | 22,740 | 23,200 | 23,670 | 24,140 24,610 25080 | 25,560 | 26,040 | 26,530 (10256
1025.5 | 17,820 ( 18,240 | 18,670 | 19,100 19,530 ,970 | 20,410 | 20,860 | 21,310 | 21,760 | 22,210 { 22,670 | 23,130 | 23,600 | 24,070 | 24,540 | 25010 | 25,490 | 25,970 | 26,450 | 26,940 |1025.5
10254 { 18,180 18,610 | 19,040 | 19,470 19,910 20,350} 20,790{ 21,240 21,690 | 22,150} 22,600 23,060 | 23,530 | 23,990 | 24,460 | 24,9401 25,4101 25,890 | 26,380 26,860 27,350 [10254
1025.3 { 18,550 | 18,980 | 19,410 | 19,850 | 20,290 | 20,730 21,180 { 21,630 22,080 2,540 | 22,990 | 23,460 | 23,920 | 24,390 | 24,870 | 25,340 25,820 26,300 X 27,280 | 27,770 }1025.3
1025.2 { 18,920 | 19,350 | 19,790 | 20,220 | 20,670 | 21,110} 21,560{ 22,010 | 22,470 | 22,930 | 23,390 | 23,850 | 24,320} 24,790 | 25,270 | 25,750 26,230 26,710 27,200 | 27,690 | 28,180 [1025.2
1025.1 | 19,290 | 19,720 | 20,160 | 20,600 | 21,050 [ 21,490 21,950 { 22,400 | 22,860 | 23,320 | 23,780 { 24,250 | 24,720 25,190 | 25,670 | 26,150 | 26,630 27,120 : 28,100 | 28,600 |1025.1
1025.0 | 19,660 | 20,100 | 20,540 | 20,980 { 21,430 | 21,880 | 22,330 22,790 { 23,250 | 23,710 | 24,180 | 24,650 ,120 | 25,600 | 26,070 ) 26,560 27,040 27 530 | 28,020 | 28,520 | 29,010 |1025.0
1024.9 | 20,030 | 20,470 | 20,910 | 21,350 | 21,800 | 22,260 | 22,710 | 23,170 | 23,630 | 24,100 | 24,570 | 25,040 | 25,510 25,990 | 26,470 | 26,960 | 27,440 | 27,930 | 28,430 | 28,920 | 29,420 {1024.9
1024.8 | 20,390 | 20,840 | 21,280 | 21,730 22,180 | 22,630 | 23,090 | 23,550 | 24,020 | 24,480 | 24,960 | 25,430 | 25,910 26,390 | 26,870 | 27,360 | 27,850 | 28,340 | 28,830 | 29,330 | 29,830 |1024.8
1024.7 | 20,760 | 21,210 | 21,650 | 22,100 { 22,560 | 23,010 | 23,470 | 23,940 | 24,400 | 24,870} 25,350 ,820 | 26, 300 , 780 | 27,270 | 27,760 | 28,250 | 28,7401 29,240 | 29,740 | 30,250 [1024.7
10246 | 21,130 | 21,580 | 22,030 | 22,480 | 22,940} 23,390 | 23,860{ 24,320 24,790 | 25,260 | 25,740 | 26,220 | 26,700 | 27,180 | 27,670 | 28,160 | 28,650 | 29,150 | 29,650 | 30,150 | 30,660 (1024.6
1024.5 | 21,500 21,950 ,400 | 22,860 | 23,320 23,780 | 24,240 | 24,7101 25,180 | 25,650 | 26,130 | 26,610 | 27,090 | 27,580 | 28,070 | 28,560 | 29,060 | 29,560 { 30,060 | 30,560 31,070 (10245
10244 | 21,880 | 22,330 | 22,780 23,240 | 23,700 | 24,160 | 24,630 | 25,100 | 25,570 | 26,050 | 26,520 | 27,010 | 27,490 | 27,980 | 28,470 | 28,970 | 29,460 | 29,970 | 30,470 | 30,980 | 31,490 {10244
10243 | 22,250 | 22,700 | 23,160 | 23,620 | 24,080 | 24,540 | 25,010 | 25,480 | 25,960 | 26,440 | 26,920 | 27,400 | 27,890 | 28,380 | 28,880 | 29,370 29,870 | 30,380 | 30,880 | 31,390 { 31,900 |1024.3
1024.2 | 22,620 | 23,080 23,540 | 24,000 | 24,460 | 24,930 | 25,400 25,870} 26,350 | 26,830 | 27,320 | 27,800 | 28,290 | 28,780 | 29,280 | 29,780 30,280 30,790 | 31,290 | 31,800 32,320 (10242
1024.1 | 23,000 | 23,460 23,920 | 24,380 | 24,850 | 25,320 | 25,790 | 26,270 | 26,740 | 27,230 | 27,710 | 28,200 | 28,690 | 29,190 | 29,690 | 30,190 { 30,690 | 31,200 { 31,710 | 32,220 | 32,740 |1024.1
1024.0 | 23,380 | 23,840 | 24,300 24,760 25.230 | 25,700 26 180 | 26,660 | 27,140 | 27,620 28,110 | 28,600 | 29,100 29 590 30 090 30 5001 31,1001 31,610 32,120 32,640 33,150 [1024.0
1023.9 | 23,770 | 24,230 24,700 | 25,160 ! 25,630 | 26,110 | 26,590 | 27,070 | 27,550 | 28,040 | 28,530 | 29,020 | 29,520 | 30,020 | 30,520 | 31,020 31,530 | 32,040 | 32,560 | 33,070 | 33,590 (1023.9
1023.8 | 24,160 , 630 ,100 | 25,570 | 26,040 ,520 | 27,000 27,4801 27,970 | 28,450 | 28,950 | 29,440 | 29,940 | 30,440 | 30,950 | 31,450 | 31,960 32,480 32,990 | 33,510 | 34,040 (10238
1023.7 | 24,560 | 25,030 | 25,500 | 25,970 | 26,450 | 26,920 | 27,410 27,890 | 28,380 | 28,870 | 29,370 | 29,870 | 30,370 | 30,870 | 31,380 | 31,890 32,400 | 32,910 | 33,430 33,960 | 34, 1023.7
10236 | 24,960 | 25,430 | 25,900} 26,370 | 26,850 | 27,330 | 27,820 | 28,310 | 28,800 | 29,290 | 29,790 | 30,290 ,790 | 31,300 | 31,810 32,320 32,840 | 33,350 33,870 | 34,400 | 34,920 |1023.6
1023.5 ,360 | 25,830 | 26,300 | 26,780 | 27,260 | 27,750 | 28,230 | 28,720 | 29,220 | 29,710 | 30,210 | 30,720 | 31,220 | 31,730 | 32,240 | 32,760 33,270 | 33,790 34 320 | 34,840 | 35,370 [1023.5
10234 | 25,760 | 26,230 | 26,710 | 27,190 | 27,670 | 28,160 | 28,650 | 29,140 | 29,640 | 30,140 | 30,640 | 31,140 | 31,650 | 32,160 | 32,680 | 33,190{ 33,710 | 34,230 | 34,760 | 35290 | 35820 |1023.4
1023.3 | 26,160 | 26,640 | 27,120 | 27,600 | 28,090 | 28,580 | 29,070 | 29,560 | 30,060 | 30,560 | 31,070 | 31,570 | 32,080 | 32,600 | 33,110 | 33,630 | 34,150 | 34,680 | 35210} 35740 | 36,270 |1023.3
1023.2 | 26,570 | 27,050 | 27,530 | 28,010 | 28,500 | 28,990 | 29,490 | 29,980 | 30,480 | 30,990 | 31,490 | 32,000 32,520 | 33,030 | 33,550 | 34,070 | 34,600 35120| 35,650 | 36,190 | 36,720 |1023.2
10231 | 26,970 | 27,460 | 27,940 | 28,430 | 28,920 29,410 | 29,910 | 30,410 | 30,910 | 31,420 31,930 2,440 | 32,950 | 33,470 | 33,990 | 34,510 35,040 | 35570( 36,100} 36,640 1023.1
1023.0 | 27,380 27 870 28 350 | 28,840 29 340 | 29,830 | 30,330 30,830 31,340 | 31,850 | 32,360 | 32,870 33,390 33,910 | 34,430 34 960 | 35,490 | 36,020 36,550 | 37,090 37,630 |1023.0
10229 | 27,830 28,320 | 28,810 29,300 | 29,800 | 30,300 | 30,800 31,300 | 31,810 | 32,320 | 32,830 | 33,350 | 33,870 | 34,390 | 34,920 | 35450 | 35980 | 36,520 | 37,050 | 37,590 | 38,140 |1022.9
10228 | 28,280 | 28,770 29,270 29,760 | 30,260 | 30,760 | 31,270 | 31,770 | 32,280 | 32,800 | 33,310 | 33,830 | 34,360 | 34,880 | 35410 | 35940 | 36,480 | 37,020 | 37,560 | 38,100 | 38,640 |1022.8
1022.7 | 28,740 | 29,230 | 29,720 { 30,220 , 720 ,230 1 31,7401 32,250 ,760 | 33,280 | 33,800 | 34,320 34,850 35,370{ 35910| 36,440 | 36,980 37,520 38,060 38,610 | 39,160 |1022.7
1022 29,190 | 29,690 | 30,190 | 30,690 | 31,190 | 31,700} 32,210 | 32,720 | 33,240 | 33,760 | 34,280 | 34,810 | 35,340 35,870 | 36,400 | 36,940 | 37,480 38,020 | 38,570 | 39,120 | 39,670 |1022.6
1022.5 | 29,650 | 30,150 30 650 | 31,160 | 31,660 | 32,170 32,690 | 33,200 | 33,720 | 34,250 | 34,770 ,300 | 35,830 36,360 | 36,900 37,440 ,0980 | 38,530( 39,080 | 39,630 40,190 (10225
10224 | 30,120 | 30,620 | 31,120 31,830 | 32,140 | 32,650 | 33,170 33,690 [ 34,210 | 34,730 | 35260 | 35,790 | 36,330 | 36,860 | 37,400 | 37,950 | 38,490 | 39,040{ 39,590 | 40,150 | 40,700 |1022.4
1022.3 | 30,580 | 31,080 | 31,590} 32,100 | 32,610 | 33,130 | 33,650 | 34,170 | 34,700 | 35,220 , 760 36,290 | 36,830 | 37,370 37,910 | 38,450 39,000 | 39,550 | 40,110 | 40,670 | 41,230 |1022.3
1022.2 | 31,060 | 31,560 | 32,070 32,580 | 33,090 | 33,610 | 34,130 | 34,660 ,190 | 35,720 | 36,250 | 36,790 | 37,330 37,870 38,420 | 38,960 | 39,520 | 40,070 40,630 | 41,190 | 41,750 (1022.2
10221 | 31,520 | 32,030 32,540 | 33,060 | 33,580 ,100 | 34,620 | 35,150 | 35,680 | 36,210 | 36,750 | 37,290 | 37,830 ! 38,380 38,930 39,480 | 40,030 | 40,590 | 41,150 | 41,710 | 42,280 |1022.1
1022.0 | 31,990 | 32,500 33 020 | 33,540 | 34,060 | 34,580 35 110 | 35,640 | 36,180 | 36,710 | 37,250 37,790 | 38,340| 38,890 | 39,440 39,990 | 40,550 | 41,110 41,670 | 42,240 42 810 [1022.0
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IN CUBIC FEET PER SECOND

NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL

ELEVATIONS

wig HEADWATER ELEVATION wiy
< st 3t
© 4=z | 10320 | 10321 | 10322 | 10323 | 10324 | 10325 | 10326 | 10327 | 10328 | 10329 | 1033.0 | 1033.1 | 1033.2 | 1033.3 | 10334 | 1033.5 | 1033.6 | 10337 | 1033.8 | 10339 | 10340 | ° 3=
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
10218 | 32,990 [ 33,510 | 34,030 [ 34,560 | 35,080 | 35620} 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 34,5401 35,070 ,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 ,000| 34,530 | 35060 | 35590 36,120 | 36,660 | 37,200 | 37,740 38,290 ,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
10215 | 34,510 | 35040 | 35570 | 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 | 45050 | 45,630 | 46,220 (10214
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 ,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 | 45030 | 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 | 45010 | 45600 | 46,190 , 780 | 47,370 | 47,970 (1021.1
1021.0 | 37,120 37,660 | 38,210 | 38,760 { 39,310 ,870 | 40,430 | 40,990 | 41,550 | 42,120 | 42,690 | 43,270 ,840 | 44,420 | 45,000 | 45,590 | 46,180 | 46,770 | 47,360 | 47,960 | 48,560 |1021.0
10209 | 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 | 45020 | 45,610 | 46,200 | 46,790 | 47,380 | 47,980 | 48,580 | 49,180 |1020.9
10208 | 38,240 ,790 | 39,340 | 39,900 | 40,460 | 41,020 41,5901 42,160 | 42,730 | 43,300 | 43,880 ,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 ,370 | 39,930 | 40,490 | 41,050 | 41,620 | 42,190 ,760 | 43,340 | 43,920 ,500 | 45,080 45670 | 46,260 ,850 | 47,450 | 48,050 | 48,650 | 49,250 | 49,860 [ 50,470 | 51,080 [1020.6
10205 | 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 , 42,250 | 42,830 , 43,990 | 44,570 | 45,160 | 45,750 | 46,340 | 46,940 | 47,530 | 48,140 , 740 | 49,350 | 49,960 | 50,570 | 51,190 | 51,800 | 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 ,080 | 53,710 54,340 {10201
1020.0 | 42,860 | 43,440 | 44,020 , ,200 | 45,790 | 46,380 | 46,980 | 47,580 | 48,180 ,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
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DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

wly HEADWATER ELEVATION wg
< w <
© E z | 1034.0 | 1034.1 | 1034.2 | 1034.3 | 10344 | 10345 | 10346 | 10347 | 10348 | 10349 | 10350 | 10351 [ 1035.2 | 10353 | 10354 | 10355 | 10356 | 10357 { 10358 | 1035.9 | 10360 | © E
1034.0 40 110 200 310 430 560 700 80| 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 1,020f 1,200 1,380 1,570 11,7704 1,970 | 2,180| 2,400} 2,630| 2,860 | 3,100 3,350 3,600 (1033.8
1033.8 110 200 310 430 560 700 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 3.8
1033.7 200 310 430 560 700 86! 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} 1,180 1,380 1,570 1,760| 1,970| 2,180| 2,400 2,630| 2,80 3,100 3,350 3,600| 3,860| 4,120 4,390 (10336
1033.5 430 560 700 1,020 1,190 1,380f 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 1,020 [ 1,190 1, 1,570 1,760 ( 1,970 2,180| 2,400| 2,630| 2,80 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( 4,970| 2,180| 2,400| 2,630| 2,860{ 3,100| 3,350| 3,600f 3,860| 4,120 4,390| 4,660| 4,940f 5230 (10333
1033.2 1,020 1,180 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| 5230 5,520 |1033.2
1033.1 1,020 1,190 | 4,370{ 1,560 | 1,760 | 1,970| 2,180 | 2,400 2,630| 2860 , 100 ,350 3,600( 3,860 | 4,120} 4,390| 4,660 4,940 \ 5,520 , 1033.1
10330 | 1,180 1,370 1,560 1,760 | 1,970 2,180 | 2,400 | 2,630| 2,860 3,100| 3,350 | 3,600| 3,80| 4,120| 4,390 4,660| 4,940| 5230 | 5520 5820 6120 (1033.0
10329 | 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 5230 5,520 \ 6,120 1 6,420 (1032.9
10328 1 1,560 | 1,760 1,970 2,180 | 2,400 2,620| 2,860| 3,100 3,340| 3,600| 3,80| 4,120| 4,380 4,660| 4,940/ 5230 5520| 5820| 6,120| 6420 6,740 {10328
103271 1,760 1 1,9601 2,180 ( 2,400| 2,620 2,860 3,100 3,340 , 5 3,850 , 120 4,390 4,660 4,940| 5230 5520 580| 6120 6,420 ¢ 7,050 (10327
10326 | 1,960 2,180 2,400 2,620 2,860 3,100 3,340 | 3,50 3,850 | 4,120 4,390| 4,660 4,940 5230| 5520{ 5810| 6,120| 6,420| 6,730 7,050 7,370 (1032.6
10326 2,180 | 2,400| 2,620 2,860| 3,090 3,340| 3,590| 3,850 | 4,120 4,380| 4,660| 4,940| 5230 5520| 5810) 6,120 6,420 6,730 7,05 | 7,370| 7,700 ({10325
324 1 2,390 1 2,620 \ 3,000{ 3,340 3,590 | 3,850 | 4,110 4,380 | 4,660 | 4,940| 5230| 5520( 5810 6,110 6,420| 6,730| 7,050| 7,370 7,700 ( 8,030 (10324
10323 | 2,620 2,850 | 3,090 3,340 3,590| 3,850 4,110| 4,380 4,660 ,940 | 5,220 5,520 , 81 6,110 | 6,420 6,730| 7,050| 7,370| 7,700 8030( 8,360 (1032.3
10322 2,850} 3,090 ( 3,340 3,580{ 3,80( 4,110 4,380 4,660 4,940| 5220 5520 5810/ 6,110 6,420 6,730| 7,050| 7,370| 7,690 8,020 8360 8700 |10322
1032.1 3,000 3,340 3,590f 3,850 4,110 | 4,380 4,660| 4,940 5, 55101 5,810| 6,110} 6,420 \ 7,050 7,370| 7,690( 8,020| 8360| 8700| 9,040 |1032.1
10320 | 3,340| 3,590| 3,850| 4,110} 4,380 4,660| 4,940| 5220 5510| 5810 6110| 6,420| 6,730 7,050| 7,370 7,690 8020| 8360| 8700 9,040 9,390 (10320
103191 3,590 | 3,840| 4,110 4,380} 4,650| 4,930 5220| 5510 5810| 6,110| 64201 6,730| 7,040] 7,370| 7,690f 8020 8360| 8700| 9,040 9,390 9,740 (10319
103181 3,840 | 4,110| 4,380 4,650 | 4,930} 5 5,510 58101 6,110| 6,410 6,730 7,040| 7,360| 7,690 8020] 8350 | 8690| 9,040| 9,380 9,740 10,100 (1031.
10317 4,100 | 4,370 4,650 4,930 5220f 5510 5800 6,100 6,410 6,720 7,040{ 7,360| 7,690} 8,020 8350| 8690| 9,040| 9,380 9,740| 10,09 | 10,450 (1031.
10316 | 4,370 | 4,650 4,930| 5210 5500 5,80 6,100 | 6,410 | 6,720 7,040| 7,360| 7,680 8010 835 | 8690 9030 9,380 9,730| 10,09 | 10,450 | 10,820 |1031.
10315 4,640 | 4,930 5210 5500( 5800 | 6,100 6,410| 6,720| 7,030] 7,360| 7,680( 8010| 8,350 | 8690 9,030| 938 | 9,730| 10,090 | 10,450 | 10,820 11,180 |1031.
10314 | 4,920 | 5210 5,500| 5800} 6,100 6,400f 6,720 7,030 7,35 7,680 8010| 8340| 8680 9030( 9,380| 9,730| 10,090 | 10,450 10,810 | 11,180 | 11,560 [1031.
10313 | 5,210 5500| 579 | 6,100 6,400 6,7101 7,030| 7,350| 7,680| 8010 8340( 8680| 9,030 9,370| 9,730| 10,080 | 10,450 | 10,810 | 11,180 | 11,550 11,930 |1031.
10312 | 5,500 | 6,79 | 6,090 | 6,400| 6,710 7,030( 7,350{ 7,670| 8000{ 8340| 8680 9,020 9,370 9,720 10,080 | 10,440 | 10,810 | 11,180 | 11,550 | 11,930 | 12,310 (1031.
1031.1 5,790 | 6,080 | 6,400 6,710 7,030| 7,350 | 7,670 8000| 8340] 8680 9,020 9,370| 9,720| 10,080 | 10,440 | 10,810 | 11,180 | 11,550 | 11,930 | 12,310 | 12,690 |1031.
10310 | 6,090 | 6,400 6,710 7,020| 7,340( 7,670 8,000| 8330, 8670} 9020 9370| 9,720| 10,080 | 10,440{ 10,800 | 11,170 | 11,550 | 11,920 | 12,310 | 12,690 | 13,080 [1031.
10309 | 6,390| 6,700| 7,020| 7,340| 7,660| 7,990| 8330| 86 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.
10308 6,700] 7,010 7,330 7,660| 7,990| 82320 8660| 9010| 9,35 | 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.
10307 ¢ 70104 7,330( 7,650 7,980| 8320| 8660 9,000 93 10,060 | 10,420 | 10,780 | 11,150 | 14,530 11,900 | 12,280, 12,670| 13,060 | 13,450 | 13,850 | 14,250 |(1030.
10306 | 7,320 7,650| 7,980 8,310 8,650 8990| 9,340 9,680 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.
10305 | 7,640f 7,970| 8,300 8,640 8990 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.
10304 | 7,960 8,300| 8,640 8980 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.
10303 | 8290| 8,630 89701 9,320 9,670 10,030 10,390 ( 10,750 | 11, 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.
10302 | 8,620 8,970} 9,310 8,670| 10,020 | 10,3 10,750 | 11,120 | 11,490 | 11,870 | 12,250 | 12,630 13,020 { 13,410 13,81 14,210 | 14,620 | 15,020 15,440 | 15,850 | 16,270 [1030.
10301 | 8,960 9,310 9,660 10,020 | 10,380 | 10,7 11,110 | 11,480 | 11,860 | 12,240 | 12,620 13,010 | 13,410 13,800 | 14,200 | 14,610 | 15020 | 15,430 | 15840 16,260 | 16,680 |1030.
10300 | 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 150101 15420 | 15,830 16,250 16,680 | 17,100 |1030.
102991 9,640 | 10,000 | 10,360 | 10,720 f 11,080 11,460 | 11,840 | 12,220 | 12,610 12,990 | 13,390 | 13,780 14,180 | 14,590 | 15000 ( 15,410} 15820 | 16,240 16,660 | 17,090 | 17,520 |1029.
10298 | 9,990 10,350 [ 10,710 11,080 | 11,450 11,830 12,210 | 12,600 12,980 13,3 13,770 | 14,170 | 14,580 | 14,980 | 15,400 ( 158101 16,230 | 16,650 17,080 17,510 | 17, 1029.
1029.7 | 10,3401 10,700 | 11,0701 11,440 | 11,8201 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 | 17,480 17,930 | 18,360 |1029.
10206 | 10,690 { 11,060 | 11,430 | 11,810 | 12,190 | 12,570 | 12,860 | 13,350 | 13,750 | 14,150 | 14,550 | 14,960 | 15,370 | 15,790 | 16,200 | 16,630 | 17,050 | 7,480 | 17,920 | 18,350 | 18,790 [1029
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
10294 | 11,410 11,790 | 12,170 | 12,5501 12,940} 13,330 | 13,730 | 14,130 | 14,530 14,940 | 15,350 | 15,760 | 16,180 | 16,600 17,0 17,460 | 17,890 | 18,330 | 18,7701 19,210 | 19,660 11029
10293 | 11,780 | 12,160 | 12,540 | 12,930 | 13,320 | 13,720 | 14,120 | 14,520 f 14,930 | 15,340 15750 | 16,170 | 16,590 | 17,020 | 17,440} 17,880 | 18,310 | 18,750 | 19,200 19,640 | 20,090 1029
1029.2 | 12,150 | 12,530 | 12,920 | 13,310 7 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, 1029
10291 | 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
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
10289 | 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 i 20,030 | 20,480 | 20,940 | 21,400 | 21,860 (1028
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.
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 | 19,000 | 19,540 | 19,990 | 20,440 | 20,890 | 21,350 | 21,810 | 22,280 22,750 |1028.7
10286 | 14,410 | 14820 | 15,220 | 15,640 | 16,050 | 16,470 | 16,900 | 17.320 | 17, 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 {10285
10284 15,190 | 15,600 | 16,010 | 16,430 16,860 | 17,280 17,710 | 18,150 | 18,590 f 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 , 17,690 | 18,130 1 18,560 | 19,000 | 19,450 | 19,900 | 20,350 20,800 | 21,260 21,720 | 22,180 | 22,650 f 23,1201 23,600 | 24,080 | 24,560 |1028.3
10282 { 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 , 05 ,5 25,020 {1028.2
1028.1 | 16,370 | 16,800 | 17,220 | 17,650 | 18,080 | 18,520 | 18,360 | 19,400 | 19,850 | 20,300 | 20,760 | 21,210| 21,670 | 22,140 | 22600 | 23,070 | 23,550 | 24,030 24,510 24,990 | 25,480 |1028.1
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© 3z | 1034.0 | 10341 | 10342 | 10343 | 10344 | 10345 | 10346 | 10347 | 1034.8 | 10349 | 10350 | 10351 | 1035.2 | 10353 | 10354 | 10355 | 10356 | 1035.7 | 10358 | 10359 | 10360 | © 2 z
1028.0 | 16,780 | 17,200 | 17,630 | 18,060 | 18,500 | 18,940 | 19,3801 19,830 | 20,280 | 20,730 | 21,190 | 21,650 | 22,110 | 22,580 | 23,050 | 23,520 | 24,000 | 24,480 | 24,960 | 25,450 | 25,940 [1028.0
1027.9 | 17,170 17,600 | 18,030 | 18,460 | 18,900 | 19,350 | 19,790 | 20,240 | 20,690 | 21,150 | 21,610 | 22,070 | 22,540 | 23,010 | 23,480 | 23,960 | 24,440 | 24,920 | 25410 | 25,900 | 26,390 [1027.9
1027.8 | 17,560 | 17,990 | 18,430 | 18,870 | 19,310 | 19,760 | 20,200 | 20,660 | 21,110 | 21,570 | 22,030 | 22,500 | 22,970 , 440 [ 23,920 | 24,400 | 24,880 | 25,360 | 25,850 | 26,340 | 26,840 |1027.8
1027.7 , 18,390 | 18,830 | 19,270 ,720 | 20,170 | 20,620 | 21,070 | 21,530 22,000 | 22,460 | 22,930 | 23,400 | 23,880 | 24,350 | 24,840 | 25,320 | 25,810 | 26,300 | 26,790 | 27,290 |1027.7
1027.6 | 18,360 | 18,800 | 19,240 | 19,680 | 20,130 | 20,580 | 21,040 | 21,490 | 21,960 | 22,420 | 22,890 | 23,360 | 23.830 | 24,310 | 24, 790 ,280 | 25,770 | 26,260 | 26,750 | 27,250 | 27,750 (10276
10275 | 18,760 | 19,200 | 19,650 | 20,090 | 20,540 | 21,000 | 21,460 | 21,920 | 22,380 22,850 | 23,320 | 23,790 | 24,270 | 24,750 | 25,230 | 25,720 | 26,210 | 26,700 | 27,200 | 27,700 | 28,200 |1027.5
10274 ( 19,170 [ 19,610 | 20,060 | 20,510 | 20,960 | 21,420 | 21,880 ,340 | 22,810 23,280 | 23,750 | 24,230 ,710 1 25,190 ( 25,680 | 26,170 | 26,660 | 27,160 | 27,650 | 28,160 | 28,660 |1027.4
1027.3 | 19,570 ) 20,470 | 20,920 | 21,380 | 21,840 | 22,300 | 22,770 | 23,240 23,710 | 24,190 | 24,670 | 25150 | 25,630 | 26,120 | 26,620 | 27,110 | 27,610 | 28,110 | 28,620 [ 29,120 [1027.3
10272 | 19,980 | 20,430 | 20,880 | 21,340 | 21,800 22,260 | 22,730 | 23,200 | 23,670 | 24,140 | 24,620 25,100 | 25590 | 26,080 | 26,570 | 27,070 | 27,560 | 28,060 | 28,570 | 29,080 ,590 [1027.2
10271 | 20,390 | 20,850 | 21,300 | 21,760 | 22,220 | 22,690 | 23,150 | 23,630 | 24,100 | 24,580 | 25,060 | 25,550 | 26,030 | 26,530 | 27,020 | 27,520 | 28,020 | 28,520 | 29,030 | 29,540 | 30,050 |1027.1
1027.0 | 20,810 | 21,260 | 21,720 | 22,180 | 22,650 | 23,110 | 23,580 | 24,060 | 24,540 ! 25,020 | 25500 | 25,990 | 26,480 26,970 | 27,470 | 27,970 | 28,470 | 28,980 | 29,490} 30,000 30,520 |1027.0
10269 | 21,210 | 21,670 | 22,130 | 22,590 | 23,060 | 23,530 | 24,000 [ 24,480 | 24,960 25,440 | 25930 | 26,420 | 26,910 | 27,410 | 27,910 | 28,410 | 28,910 | 29,420 ( 29,930 | 30,450 | 30,970 [1026.9
1026.8 | 21,6104 22,070 | 22,530 | 23,000 | 23,470 | 23,940 | 24,420 | 24,900 25,380 25,870 | 26,360 | 26,850 | 27,340 | 27,840 28,340 ,850 | 29,360 | 29,870 | 30,380 | 30,900 31,420 [1026.8
1026.7 | 22,020 | 22,480 | 22,940 | 23,410 | 23,880 | 24,360 | 24,840 | 25,320 25,810 26,290 | 26,780 | 27,280 | 27,780 28,280 | 28,780 | 29,290 | 29,800 | 30,310 30,830 | 31,350 | 31,870 (1026.7
10266 | 22,420 | 22,890 | 23,360 | 23,830 | 24,300 | 24,780 | 25260 | 25,740 | 26,230 | 26,720 | 27,220 | 27,710 | 28,210 | 28,710 | 29,220 | 29,730 | 30,240 | 30,760 | 31,270 | 31,800 | 32,320 (10266
1026.5 | 22,830 | 23,300 | 23,770 | 24,240 | 24,720 | 25,200 | 25,6801 26,170 | 26,660 | 27,150 | 27,650 | 28,150 | 28,650 | 29,150 [ 29,660 | 30,170 | 30,690 | 31,200 31,720 | 32,250 | 32,770 11026.5
10264 | 23,240 23,710 | 24,180 | 24,660 | 25,140 | 25,620 | 26,110 | 26,600 27,090 | 27,580 | 28,080 ,580 | 29,090 | 29,590 | 30,100 | 30,620 | 31,130 | 31,650 32,180 | 32,700 | 33,230 {1026.4
1026.3 | 23,650 | 24,120 | 24,600 | 25,080 | 25,560 | 26,040 | 26,530 | 27,020 27,520 28,020 | 28,520 | 29,020 | 29,530 | 30,040 | 30,550 | 31,060 | 31,580 | 32,100 | 32,630} 33,160 | 33,690 11026.3
1026.2 | 24,060 { 24,540 | 25,020 25,980 | 26,470 | 26,960 | 27,4501 27,950 28,450 ,950 | 29,460 | 29,970 ,480 | 30,990 ,510 | 32,030 | 32,560 | 33,080 33,610 34,140 11026.2
10261 | 24,480 | 24,960 | 25,440 | 25,920 | 26,410 | 26,900 | 27,390 | 27,880 | 28,380 | 28,880 | 29,390 | 29,900 | 30,410 | 30,920 | 31,440 | 31,960 | 32,480 | 33,010 | 33,540 | 34:070 | 34,600 [1026.1
1026.0 | 24,900 § 25,370 | 25,860 | 26,340 26,830 | 27,320 | 27,820 | 28,320 | 28,820 | 29,320 | 29,830 | 30,340 | 30,850 | 31,370 31,890 | 32,410 | 32,940 | 33,460 33,990 34,530 35,070 {1026.0
1025.9 \ 25,780 | 26,270 | 26,760 | 27,250 | 27,740 | 28,240 | 28,740 29,240 | 29,750 | 30,260 | 30,770 | 31,280 | 31,800 32,320 | 32,850 | 33,380 | 33,910 , 440 ,970 | 35,510 {10259
10258 | 25,710 | 26,190 | 26,680 | 27,170 | 27,660 | 28,160 | 28,660 | 29,160 | 29,670 | 30,170 | 30,690 | 31,200 | 31,720 | 32,240 32,760 | 33,290 | 33,820 | 34,350 | 34,880 | 35420 | 35,960 |1025.8
10257 | 26,120 | 26,600 | 27,090 | 27,590 ( 28,080 { 28,580 | 29,080 | 29,580 30,090 | 30,600 | 31,120 | 31,630 | 32,150 | 32,670 | 33,200 | 33,730 | 34,260 | 34,790 | 35,330 | 35870 36,410 (10257
10256 | 26,530 | 27,020 | 27,510 | 28,000 | 28/500 | 29,000 | 29,500 | 30,010 | 30,520 | 31,030 | 31,550 | 32,070 | 32,590 | 33,110 | 33,640 | 34,170 | 34,700 | 35240 | 35,780 | 36,320 | 36,860 (102556
10265 | 26,940 | 27,430 | 27,920 | 28,420 ( 28,920 ( 29,420 | 29,930 30,440 | 30,950} 31,460 ( 31,980 | 32,500 | 33,020 | 33,550 | 34,080 | 34,610 | 35150 | 35680 36,220 36,770 | 37,310 (10255
10254 | 27,350 | 27,850 ( 28,340 | 28,840 ( 29,340 29,850 | 30,350 30,860 ; 31,380 | 31,890 32,410 | 32,940 | 33,460 33,990 34,520 | 35050 | 35590 | 36,130 36,670 37,220 | 37,770 (10254
10253 | 27,770 | 28,260 [ 28,760 | 29,260 ( 29,760 30,270 | 30,780 31,290 | 31,810 | 32,330 32850 | 33,370 ,900 1 34,430 ( 34,960 | 35500 | 36,040 | 36,580 37,120 | 37,670 38,220 (10253
1025.2 | 28,180 | 28,680 | 29,180 29,680 ( 30,190 ( 30,690 | 31,210 | 31,720 | 32,240 | 32,7601 33,280 | 33,810 ,340 1 34,870 ( 35410 | 35940 | 36,480 | 37,030 37,570 38,120 | 38,680 |1025.2
1025.1 | 28,600 [ 29,100 | 29,600 | 30,100 [ 30,610 | 31,120 | 31,630 32,150 | 32,670 | 33,190 33,720 ,250 | 34,780 ,310 ,850 | 36,390 | 36,930 | 37,480 38,030 38,580 | 39,130 {1025.1
1025.0 | 29,010 | 29,5201 30,020 | 30,530 31,040 | 31,550 | 32,060 { 32,580 | 33,100 | 33,630 | 34,160 | 34,690 | 35,220 | 35760 36,300 | 36,840 | 37,380 | 37,930 | 38,480 | 39,030 39,590 1025.0
1024.9 | 29,420 | 29,930 | 30,430 | 30,940 31,450 | 31,970 | 32,490 33,010 | 33,530 ,060 | 34,590 | 35120 | 35,650 | 36,190 36,730 | 37,280 | 37,820 | 38,370 38,920 | 39,480 40,040 110249
10248 | 29,830 | 30,340 30,850 | 31,360 | 31,870 32,390 32,910 33,430 | 33,960 | 34,480 ,020 | 35,550 | 36,090 | 36,6301 37,170 37,720 | 38,260 | 38,820 | 39,370 | 39,930 | 40,490 (1024.8
10247 | 30,250 | 30,750 | 31,260 | 31,780 | 32,290 | 32,810 33,3301 33,860 | 34,380 | 34,910 35450 | 35980 | 36,520 | 37,060 | 37,610 | 38,160 | 38,710 | 39,260 | 39,820 | 40,370 | 40,940 {1024.7
10246 | 30,660 |- 31,170 | 31,680 | 32,190 | 32,710 | 33,230 33,760 | 34,280 | 34,810 | 35340 | 35880 | 36,420 | 36,960 | 37,500 | 38,050 | 38,600 | 39,150 | 39,700 40,260 | 40,820 | 41,390 |1024.6
1024.5 | 31,070 | 31,580 | 32,100 | 32,610 | 33,130 | 33,660 | 34,180 | 34,710 | 35,240 | 35,770 | 36,310 36,850 { 37,390 | 37,940 | 38,490 | 39,040 | 39,590 | 40,150 40,710 | 41,270 | 41,840 110245
10244 | 31,490 | 32,000 | 32,510 | 33,030 | 33,550 | 34,080 | 34,610 | 35140 35,670 | 36,210 | 36,750 37,290 | 37,8307 38,380 | 38,930 39,480 | 40,040 | 40,600 | 41,1601 41,720 | 42,290 {10244
1024.3 | 31,900 | 32,420 | 32,930 \ 33,980 , 500 \ ,570 1 36,100 ,640 | 37,180 | 37,720 38,270 | 38,820 39,370 39,930 | 40,480 | 41,050 | 41,610 , 170 ,740 11024.3
10242 | 32,320 | 32,830 | 33,350 | 33,880 | 34,400 | 34,930 | 35460 | 36,000| 36,530 37,070 | 37,620 | 38,160} 38,710 | 39,260 39,820 | 40,370 | 40,930 41,490 [ 42,060 [ 42,630 | 43,200 {1024.2
1024.1 | 32,740 ,250 | 33,780 | 34,300 34,830 360 | 35,890 | 36,430 36,970 37,510 | 38,050 | 38,600 | 39,150 | 39,700 | 40,260 | 40,820 | 41,380 | 41,940 [ 42.510| 43,080 | 43,650 [1024.1
1024.0 | 33,150 | 33,6701 34,200 | 34,720 35,250 35790 | 36,320 | 36,860 | 37,400 37,940 | 38,490 | 39,040 | 39,590 40,150 | 40,700 | 41,270 | 41,830 1 42,390 | 42,960 | 43,530 44,110 [1024.0
10238 | 33,590 | 34,120 ; 34,640 ( 35170 ( 35700] 36,240 | 36,780 37,320 | 37,860 | 38,400 | 38,950 | 39,500 | 40,060 | 40,620 | 41,180 | 41,740 | 42,300 | 42,870 | 43,440 [ 44,020 | 44,590 {1023.9
10238 | 34,040} 34,560 ( 35,090 | 35620 ( 36,150 { 36,690 | 37,230 37,770 | 38,320 38,870 | 39,420 | 39,970 | 40,530 41,090 | 41,650 | 42,210 42,780 | 43,350 | 43,930 [ 44,500 | 45,080 {1023.8
10237 | 34,4801 35010 35 540 , 36,610 [ 37,150 | 37,690 | 38,230 | 38,780 | 39,330 | 39,880 | 40,440 | 41,000 | 41,560 | 42,120 | 42,630 | 43,260 | 43,830 | 44,410 ( 44,990 ( 45,570 {1023.7
10236 | 34,920 | 35450 [ 35,990 | 36.520| 37,060 | 37,600 | 38,150 | 38,690 | 39,240 | 30.800 | 40,350 | 40,910 | 41470 | 42,030 | 42,600 | 43,170 | 43,740 | 44,320 | 44.900 | 45,480 | 46,060 {10236
10235 | 35,370 | 35900 36,440 1 36,980 | 37,520 ( 38,060 | 38,610 39,160 | 39,710 | 40,260 { 40,820 | 41,380 | 41,950 | 42,510 | 43,080 | 43,650 | 44,230 | 44,800 45,380 45970 46,550 [1023.5
10234 | 35820 | 36,350 f 36,890 | 37,430 | 37,980 38,5201 39,070 | 39,620 | 40,180 | 40,730 | 41,290 | 41,860 | 42,420 | 42,990 | 43,560 | 44,130 44,710 | 45,290 | 45,870 ( 46,460 | 47,040 (1023.4
1023.3 | 36,270 | 36,810 | 37,350 | 37,890 | 38,430 | 38,980 | 39,530 | 40,090 | 40,640 | 41,200 | 41,7701 42,330 | 42,900 ,470 | 44,040 | 44,620 | 45,200 | 45,780 | 46,360 | 46,950 [ 47,540 (1023.3
1023.2 | 36,720 | 37,260 | 37,800 | 38,350 | 38,900 | 39,450 [ 40,000 | 40,550 | 41,110 | 41,680 | 42,240 | 42,810 | 43,380 | 43,950 | 44,520 | 45,100 f 45,680 | 46,270 | 46,850 | 47,440 | 48,040 |1023.2
10231 | 37,180 | 37,720 | 38,260 | 38,810 | 39,360 | 39,810 | 40,470 1020 | 41,590 | 42,150 | 42,720 | 43,290 | 43,860 | 44,430 | 45,010 | 45,590 [ 46,170 .760 | 47,350 | 47,940 | 48,530 (10231
1023.0 | 37,630 | 38,170 | 38,720{ 39,270 | 39,820 | 40,380 | 40,930 | 41,500 42,060 | 42,620 | 43,190 | 43,770 44,340 | 44,920 | 45500 | 46,080 | 46,660 | 47,250 | 47,840 | 48,440 | 49,030 [1023.0
10229 | 38,140 | 38,680 | 39,230 | 39,780 40,340 | 40,900 | 41, 42,020 ,590 | 43,150 | 43,730 44,300 | 44,880 | 45460 | 46,040 | 46,630 | 47,210 | 47,800 | 48,400 | 48,990 | 49,590 [1022.9
10228 | 38,640 | 39,190 | 39,750 | 40,300 40,860 | 41,420 | 41,980 | 42,550 | 43,120 | 43,690 | 44,260 | 44,840 45420 | 46,000 | 46,590 | 47,180 | 47,770 | 48,360 | 48,960 | 49,550 | 50,160 (1022.8
1022.7 | 39,160 | 39,710 40,260 | 40,820 | 41,380 | 41,940 | 42,510 | 43,080 | 43,650 | 44,220 | 44,800 | 45,380 | 45,960 | 46,550 | 47,140 | 47,730 | 48,320 | 48,920 | 49,520 | 50,120 | 50,720 [1022.7
10226 | 39,670 | 40,220 | 40,780 | 41,340 | 41,900 | 42,470 | 43,040 | 43.610 | 44,180 | 44760 | 45,340 | 45,920 | 46,510 ,100 ,690 | 48,280 | 48,880 | 49,480 | 50,080 , 680 ,290 11022.6
1022.5 | 40,190 | 40,740 | 41,300 | 41,870 | 42,430 | 43,000 | 43,570 [ 44,150 | 44,720 | 45,300 45,880 | 46,470 | 47,060 | 47,650 | 48,240 | 48,840 | 49,440 50,040 50,640 | 51,250 | 51,860 {1022.5
10224 | 40,700 | 41,260 | 41,830 | 42,390 | 42,960 | 43,530 | 44,1 44,680 | 45,260 | 45,850 | 46,430 | 47,020 ,610 | 48,200 | 48,800 | 49,400 | 50,000 | 50,610 51,210 | 51,820 | 62,430 (1022.4
1022.3 | 41,230 | 41,790 | 42,350 | 42,920 | 43,490 | 44,070 | 44,640 | 45,220 45,810 | 46,390 | 46,980 47,570 | 48,160 | 48,760 | 49,360 | 49,960 | 50,570 ( 61,170 | 51,780 | 52,400 | 53,010 [1022.3
1022.2 | 41,750 | 42,320 | 42,880 43, 44,030 | 44,610 [ 45,190 | 45,770 | 46,350 | 46,940 | 47,530| 48,130 | 48,720 | 49,320 | 49,920 ( 50,530 ( 51,130 51,740 | 52,360 | 52,970 53,590 |1022.2
10221 | 42,280 | 42.850 | 43,420 | 43,990 ,570 | 45,150 [ 45,730 | 46,310 | 46,900 | 47,490 | 48,090 | 48,680 | 49,280 | 49,880 | 50,490 | 51,100 ( 51,710 52,320 | 52,930 63,550 , 170 (10221

HEADWATER 1034 to 1036

MAY 2000




IN CUBIC FEET PER SECOND

NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL

ELEVATIONS

19

HEADWATER ELEVATION

GATE
ELEVATION
IN FEET

GATE
ELEVATION
IN FEET

1034.0 | 10341 | 10342 | 10343 | 10344 | 10345 | 10346 | 10347 | 10348 | 10349 | 1035.0 | 10351 | 10352 | 10353 | 10354 | 10355 | 10356 | 1035.7 | 10358 | 10359 | 1036.0

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 52,830 | 53,510 | 54,130 | 54,760 {10220
10219 | 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 110219
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 ,000 11021.8
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 | 55990 | 56,620 | 57,260 | 57,900 [1021.5
10214 | 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 10214
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 | 55,3501 55980 | 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 ,170 | 49,770 | 50,380 ,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 | 59,8 60,470 |1021.1
1024.0 | 48,560 | 49,160 | 49,760 | 50,370 | 50,980 | 51,600 | 52,2101 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 ,790 | 50,400 | 51,010 | 51,620 , 240 ,860 | 53,480 ( 54,110 ( 54,730 55,360 , 000 , 630 , 2710 | 57,9101 58,560 ,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 ,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 ,670 | 52,290 | 52,910 | 53,540 | 54,160 | 54,790 [ 55,420 | 56,060 | 56, 700 ,340 | 57,980 ,620 1 59,270 { 59,920 | 60,580 | 61,230 | 61,890 62,550 | 63,220 [1020.7
1020.6 | 51,080 | 51,700 f 52,320 | 52,940 | 53,560 ,190 | 54,8201 55,450 ( 56,090 [ 56,730 | 57,370 | 58,010 | 58,660 | 59,3101 59,960 { 60,610 | 61,270{ 61,930 [ 62,590 | 63,260 | 63,920 (1020.6
1020.5 | 51,730 | 62,350 | 52,870 | 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
10204 | 52,370 f 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 110204
1020.3 | 53, 53, 650 ,280 | 54,910 | 55,540 56,180 | 56,8201 57,460 [ 58,110 | 58,760 | 59,410 ,060 | 60,720 [ 61,380 62,040 | 62,710 ,370 | 64,040 | 64,720 | 65,390 | 66,070 [1020.3
1020.2 | 53,680 ,310 | 54,940 | 55,570 | 56,210 1 56,850 | 57,500 58,140 | 58,790 ,440 | 60,100 | 60,760 | 61,420 [ 62,080 | 62,750 | 63,410 | 64,080 | 64,760 | 65430 | 66,110 | 66,790 |1020.2
1020.1 | 54, 54,970 | 55,600 | 56,240 | 56,890 | 57,530 | 58,180 | 58,830 | 59,480 | 60,130 | 60,790 ,450 | 62,120 | 62,780 ,450 | 64,120 | 64,800 | 65480 | 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
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2 NORRIS DAM

DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

wis HEADWATER ELEVATION ny
< w < ™
© E z | 1036.0 | 10361 | 1036.2 | 1036.3 | 10364 | 1036.5 | 10366 | 1036.7 | 1036.8 | 10369 | 1037.0 | 1037.1 | 1037.2 | 1037.3 | 1037.4 | 10375 | 1037.6 | 1037.7 | 1037.8 | 1037.9 | 10380 | ° 5 z
103401 3,350 | 3,600 3,860 4,120 4,390| 4,670 | 4,950 5230 55201 5820| 6,120 6,420 6,730 7,050 7,370| 7,690| 8020 8350.| 8690( 9,030 9,380 (10340

103391 3,600 3,860 | 4,120 4,390 | 4,670| 4,950 | 5230 5520 5820| 6,120| 6,420| 6,730 7,050( 7,370} 7,690| 8020| 835 8690 | 9,030 9,380 9,730 (10339

10338 | 3,860 , 4,390 | 4,670 , ) 5,520 ) 6,120 | 6,420 6,730| 7,050| 7,370 7,690f 8020| 8360| 8690| 9,040 9380 3 10,090 |1033.8

10337 | 4,120 4,390| 4,670} 4,950 | 5230| 5520 5820 | 6,120 6,420| 6,730| 7050| 7,370 7,690 8020| 8360| 8690| 9,040| 9,380 | 9,730| 10,09 [ 10, 1033.7

10336 | 4,390 | 4660 | 4.950| 5230| 5520| 5820| 6120| 6420| 6730| 7.050| 7,370| 7.690| 8020 8360| 8700| 9,040| 9,300 9.740| 10,090 { 10,450 | 10,810 [1033.6

103351 4,060 4,950| 5230 5520| 5820 6,120 6,420 | 6,730| 7,050 7,370 7,700| 8,020| 8360| 8700 9,040 9,390 | 9,740| 10,09 | 10,450 | 10,820 | 11,180 |1033.5

10334 | 4,950 | 5230 | 5520 5820 .6,120| 6,420 6,740 7,050| 7,370| 7,700 8030| 8360| 8700| 9,040 9,390 | 9,740 10,090 | 10,450 | 10,820 | 11,190 | 11,560 |1033.4

10333 | 5230 65520 | 5,820, 6120 6,420| 6,740| 7,050 7,370 7,700{ 8,030| 8 360 , 9,040 | 9,390} 9,740| 10,100 | 10,460 | 10,820 | 11,190 | 11,560 | 11,940 {1033.3
10332 | 5520 6,820 6,120 6,430{ 6,740 7,050 7,370 7,700| 8,030( 8360 | 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 \ 6,120 \ 6,740 7,050| 7,370| 7,700| 8,030| 8360 8700| 9,040| 9,390| 9,740| 10,100 10,460 | 10,820 | 11,190 | 11,560 | 11,940 12,320 | 12,700 [1033.

103301 6,120 6,430| 6,740 7,050 7,370 7,700| 8030| 8360| 8700) 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
10329 | 6,420 \ 7,050 7,370 7,700 8,030 8360( 8700 9,040i 9,390 9,740 10,100 10,460 | 10,830 ( 11,190 | 11,570 | 11,940 | 12,320 | 12,710 13,100 13,490 [1032.9
10328 6,740 7,050 7,370{ 7,7001 8,030| 8,360| 8700| 9,040{ 9,390 9,740| 10, 10,460 | 10,830 11,190 ( 11,570 | 11,940 | 12,320 | 12,710 | 13,100 13,490 | 13,880 [1032.8
10327 7,050| 7,370 7,700y 8,030 8,360| 8,700| 9,040 9,390| 97 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
10326y 7,370| 7,700 | 8,030} 8,360 8,700| 09,040 9,390 ,740 | 10,100 | 10,460 | 10,830 | 11,190 ! 11,570 11,940 | 12,330 | 12,710 | 13,100 | 13,490 | 13,830 14,290 | 14,690 |1032.6
103251 7,700| 8,030 8,360{ 87007 9,040| 9,380| 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 (10325
103241 8,030| 8,360 8,700y 9,040]| 9,390| 9,740 10,100 | 10,460 | 10,8 11,200 | 11,570 11,950 | 12,330} 12,710 13,100 | 13,490 | 13,890 [ 14,290 | 14,690 | 15,100 | 15510 |1032.4
1032.3 | 8,360 \ 9,040 , 390 ) 10, 100 ) 10,830 { 11,200 | 11,570 | 11,950 [ 12,330 | 12,7101 13,100 13,490 | 13,880 | 14,290 | 14,700 | 15,100 | 15,510 1 15,830 [1032.3
10322 | 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 | 15100 | 15,520 | 15930 16,350 {1032.2
1032.1 9,040 | 9,390| 9,7 10,100 | 10,460 | 10,830 | 11,200 | 11,570 11,950 | 12,330 | 12,710 | 13,100 | 13,500} 13,8 14,290 | 14,7 15,110 | 15,520 | 15,930 | 16,350 16,770 |1032.1

10320 | 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 | 15110 | 15520 | 15930 | 16,350 | 16,780, 17,200 {1032.0
1031.9{ 9,740 | 10,100 [ 10, 10,820 | 11,190 | 11,570 ,950 | 12,330 | 12,710 13,100 | 13,490 | 13,890 | 14,290 | 14,700 15110 | 15520 | 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} 1 13,100 | 13,4901 13,890 | 14,290 | 14,690 | 15,100 | 15,510 15930 | 16,350 | 16,770 | 17,200 | 17,630 | 18,060 18,500 |1031.7
10316 | 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 | 15930} 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 | 15100 | 15,510 | 15930 ( 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 | 15510 15920 | 16,340 | 16,770 | 17,190 | 17,620 | 18,080 | 18,5 18,940 | 19,380 | 19,830 (10314
1031.3 | 14,930 | 12,310 | 12,700 | 13,090 | 13,480 | 13,880 | 14,280 14,690 | 15,090 [ 15,510 | 15920} 16,340 | 16,770 ( 17,190 17,620 | 18,060 | 18,490 | 18,940 | 19,380 | 19,8301 20,280 (1031.3
1031.2 | 12,310 | 12,700 13,090 | 13,480 | 13,880 | 14,280 | 14,680 | 15,090 | 15,510 ; 15920 | 16,340 | 16,760 | 17,190 | 17,620 | 18,060 | 18,490 | 18,930 | 19,380 | 19,830 [ 20,280 20,730 (1031.2
10311 | 12,690 | 13,080 | 13,480 13.880 | 14,280 | 14.680 | 15,080 | 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, 14,270 | 14,6801 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 | 15490 | 15910 ( 16,330 | 16,750 | 17,180 17,610 18,040 | 18,480 | 18, 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 16,310 | 18, 17,160 | 17,590 | 18,030 | 18,460 | 18,910 19,350 | 19, 20, 2 21,160 21,6201 22,090 | 22,560 23,030 [1030.7
10306 | 14,650 | 15,060 | 15,470 | 15,880 | 16,300 | 16,730 | 17,150 | 17,580 | 18,020 | 18,460 | 18,900 | 19,340 | 19,780 | 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 23,4801 23,960 (1030.5
1030.4 | 15,450 | 15,870 | 16,290 | 16,7101 17,140 | 17,570 | 18,000 \ 18,880 | 19,320 19,770 | 20,220 | 20,680 | 21,130 21,590 | 22,080 | 225! 23,000 \ 23,950 | 24,430 10304
10303 | 15,860 | 16, 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 \ 24,410 | 24,900 | 25,380 (1030.2
10301 | 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

10300 { 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 | 25360 | 25,850 | 26,350 {1030.0
10299 | 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 | 25350} 25840 | 26,330 26,830 [1029.9
1029.8 [ 17,940 | 18,380 | 18,820 | 19,260 | 19, 20,160 1 20,610 | 21,070 [ 21,530 | 21,990 | 22,460 ,930 | 23,410 ) 24, 360 \ 25,330 | 25,820 | 26,320 | 26,810 27,310 (1029.8
1029.7 [ 18,360 ,800 | 19,250 | 19,690 | 20,150 | 20,600 | 21,060 | 21,520 | 21,980 f 22,450 | 22,920 | 23,390 | 23,870 | 24,350 | 24,830 | 25,320 | 25810 | 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 25290 | 25,780 | 26,270 | 26,770 | 27,270 | 27,770} 28,270 | 28,780 |1029.5
1029.4 | 19,660 | 20,110 f 20,560 | 21,020 | 21,480 | 21,940 | 22,410 | 22,880 | 23,350 | 23,830 | 24,310 , ) 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 25,2601 25750 | 26,240 | 26,740 | 27,240 | 27,740 | 28,250 | 28,750 | 29,260 | 29,780 [1029.3
1029.2 | 20,5301 20,990 [ 21,450 [ 21,910 ( 22,380 | 22,850 | 23,320 | 23,800 | 24,280 | 24,760 | 25250 | 25,740 | 26,230 | 26,730 | 27,220 | 27,730 | 28,230 | 28,740 , 30,280 (1029.2
10291 | 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 | 30,780 10291

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
10289 { 21,8680 | 22,330 | 22,800 | 23,270 23,750 | 24,2301 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 [ 25170 | 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
10287 | 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
10286 | 23,200 | 23,670 | 24,150 | 24,630 | 25,120 | 25.610 | 26,100 | 26,590 | 27.090 | 27,590 | 28,090 | 26600 | 29,110 | 20,620 | 30140 | 30,660 | 31,180 | 31,700 32,230 | 32,760 | 33,300 |10286
10285 | 23,650 | 24,1301 24,610 25,090 | 25,580 | 26,070 | 26,560 | 27,060 f 27,560 | 28,070 | 28,570 | 29,080 | 29,590 ! 30,1101 30,630 | 31,150 31,670 32,200 32,730 | 33,270 | 33,800 |1028.5
10284 | 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 {10284
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
10282 | 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 (10282
10281 | 25,480 | 25,070 [ 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 10281

HEADWATER 1036 to 1038 MAY 2000



DISCHARGE

IN CUBIC FEET PER SECOND

NORRIS DAM
FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS
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HEADWATER ELEVATION

GATE
ELEVATION
IN FEET

GATE
ELEVATION
IN FEET

1036.0 | 1036.1 1036.3 | 10364 | 10365 | 1036.6 | 1036.7 | 10368 | 1036.9 | 1037.0 | 1037.1 | 1037.2 | 1037.3 | 1037.4 | 1037.5 | 10376 | 1037.7 | 1037.8 | 1037.9 | 1038.0
1028.0 | 25,940 | 26,430 | 26,930 | 27,430 | 27,930 ( 28,440 | 28,940 | 29,460 | 29,970 | 30,490 [ 31,010 | 31,530 | 32,060 | 32,590 | 33,120 | 33,650 | 34,190 | 34,730 | 35280 | 35,820 | 36,370 |1028.0
10279 | 26,390 | 26,880 | 27,380 | 27,880 | 28,390 28,900 | 29,410 29,920 | 30,440 | 30,960 | 31,480 32,010 | 32,540 | 33,070 | 33,600 | 34,140 | 34,680 | 35220 | 35770 36,320 | 36,870 |1027.9
1027.8 | 26,840 | 27,340 | 27,840 | 28,340 | 28,850 | 29,360 | 29,870 | 30,390 | 30,910 | 31,430 | 31,960 { 32,490 | 33,020 | 33,550 | 34,090 | 34,630 | 35170 | 35720 | 36,270 | 36,820 37,370 (1027.8
1027.7 | 27,290 | 27,790 | 28,300 | 28,800 | 29,310 ! 29,830 | 30,340 | 30,860 | 31,380 | 31,810 | 32,440 ,970 | 33,500 | 34,040 , 580 , 120 ,660 | 36,210 | 36,760 | 37,320 | 37,870 |1027.7
1027.6 | 27,750 | 28,250 | 28,760 | 29,270 | 29,780 | 30,290 | 30,810 | 31,330 | 31,860 | 32,380 | 32,910] 33,450 | 33,980 | 34,520 | 35,060 | 35610| 36,160 | 36,710 | 37,260 | 37,820 38,380 {10276
102751 28,200 | 28,710 | 29,220 | 29,730 | 30,240 ( 30,760 | 31,280 | 31,810 | 32,330 | 32,860 | 33,400 33,930 | 34,470 | 35010 | 35560 | 36,100 36,650 | 37,210 | 37,760 | 38,320 | 38,880 (1027.5
1027.4 | 28,660 | 29,170 | 29,680 | 30,200 | 30,710 | 31,230 | 31,760 | 32,280 | 32,810 ,340 | 33,880 34,420 | 34,960 | 35500 | 36,050 | 36,600| 37,150 37,710 | 38,260 | 38,820 | 39,390 |1027.4
1027.3 ,120 | 29,630 ,150 | 30,660 | 31,180 710 32,230 ,760 | 33,290 | 33,830 | 34,370 34,910 | 35450 | 35990 | 36,540 37,100} 37,650 | 38,210 | 38,770 | 39,330 | 39,900 [1027.3
1027.2 | 29,590 | 30,100 | 30,620 | 31,130 | 31,660 | 32,180 | 32,710} 33,240 | 33,780 | 34,310 | 34,850 | 35, 400 ,940 | 36,490 | 37,040 | 37,590 38,150 | 38,710 | 39,270 | 39,840 | 40,410 (1027.2
10271 | 30,050 | 30,570 | 31,080 [ 31,610 | 32,130 | 32660 | 33,190 | 33.720 | 34,260 | 34,800 | 35,340 | 35,890 | 36,430 | 36,990 | 37,540 | 38,100 | 38,650 | 39,220 | 39,780 | 40,350 \ 1027.1
1027.0 | 30,520 | 31,040 | 31,560 | 32,080 ; 32,610 | 33,140 | 33,670 | 34,210 | 34,750 | 35290 | 35830 36,380 | 36,930 37,480 | 38,040 | 38,600 ( 39,160 39,720 | 40,290 | 40,860 | 41,430 (1027.0
10269 | 30,970 | 31,490 | 32,010 | 32,540 | 33,070 [ 33,600 | 34,130 | 34,670 | 35210 | 35760 | 36,300 | 36,850 | 37,400 37,960 | 38,520 | 39,080 | 39,640 40,210 | 40,780 | 41,3 41,920 (1026.9
1026.8 | 31,420 | 31,940 | 32,460 | 32,990 | 33,520 | 34,060 | 34,600 { 35140 35680 | 36,220 | 36,770 | 37,330 | 37,880 ,440 | 39,000 [ 39,560 | 40,130 40,690 | 41,270 | 41,840 | 42,420 |1026.8
1026.7 | 31,870 | 32,390 | 32,920 | 33,450 | 33,980 | 34,520 | 35080 | 35600 | 36,150 | 36,700 | 37,250 | 37,800 | 38,360 38,920 | 39,480 | 40,040 | 40,610{ 41,180 | 41,750 | 42,330 | 42,910 (1026.7
102666 | 32,320 | 32,850 | 33,380 | 33,910 | 34,450 | 34,980 | 35,530 | 36,070 | 36,620 | 37,170 | 37,720 | 38,280 | 38830 | 39,400 390,960 | 40,530 | 41,100 | 41,670 | 42,240 | 42,820 | 43,400 (10266
10265 | 32,770 | 33,300 | 33,840 | 34,370 | 34,910 35,450 | 35990 | 36,540 | 37,090 | 37,640 | 38,200 | 38,750 | 39,310 39,880 | 40,440 41,010 | 41,580 | 42,160 | 42,730 | 43,310 | 43,900 (1026.5
10264 | 33,230 | 33,760 | 34,300 | 34,830 | 353701 35910 | 36,460 | 37,010 | 37,560 | 38,110 | 38,670 | 39,230 | 39,790 | 40,360 | 40,930 | 41,500 | 42,070 | 42,650 | 43,230 | 43,810 | 44,390 (10264
1026.3 | 33,690 | 34,220 | 34,760 | 35300 | 35840 36,380 | 36,930 | 37,480 | 38,030 | 38,590 | 39,150 | 39,710 | 40,280 | 40,840 | 41,410| 41,990 | 42,560 | 43,140 | 43,720 | 44,300 | 44,890 (10263
1026.2 | 34,140 | 34,680 | 35,220 | 35,760 | 36,300 ; 36,850 | 37,400 | 37,950 | 38,510 | 39,070 | 39,630 | 40,190 | 40,760 | 41,330 | 41,900 | 42,470 | 43,050 | 43,630 | 44,220 | 44,800 | 45,390 (1026.2
10261 | 34,600 | 35,140 | 35,680 | 36,230 | 36,770 | 37,320 | 37,870 | 38,430 | 38,980 | 39,550 | 40,110 | 40,670 | 41,240 | 41,810 | 42,390 | 42,960 | 43,540 | 44,130 | 44,710 | 45,300 | 45,890 |1026.1
10260 | 35,070 | 35,600 | 36,150 | 36,690 | 37,240 | 37,790 | 38,350 | 38,900 | 39,460 | 40,020 | 40,590 | 41,160 | 41,730 | 42,300 | 42,880 43,460 | 44,040 | 44,620 | 45210 45,800 | 46,390 (1026.0
1025.9 ,510 | 36,050 | 36,600 | 37,150 | 37,700 ,250 | 38,810 | 39,360 | 39,930 , 490 ,080 | 41,630 | 42,200 , 770 , 350 | 43,930 ,510 | 45,100 | 45,690 | 46,280 | 46,870 (1025.9
10258 | 35,960 | 36,510 | 37,050 | 37,600 | 38,150 | 38,710 | 39,270 | 39,830 | 40,390 | 40,960 | 41,520 | 42,100 | 42,670 | 43,250 | 43,830 | 44,410 | 44,990 | 45,580 | 46,170 [ 46,760 | 47,360 (10258
10257 | 36,410 | 36,960 | 37,510 | 38,060 ,610 1 39,170 | 39,730 | 40,290 | 40,850 | 41,420 | 41,990 | 42,570 , 140 , 720 1 44,300 | 44,890 | 45,470 | 46, 46,650 | 47,250 | 47,850 |1025.7
10256 | 36,860 | 37,410 | 37,9860 | 38,510 | 39,070 | 39,630 | 40,190 | 40,750 | 41,320 | 41,890 | 42,460 | 43,040 | 43,620 | 44,200 | 44,780 | 45,360 | 45,950 | 46,540 | 47,140 | 47,730 | 48,330 [10256
10255 1 37,310 | 37,860 | 38,420 | 38,970 | 39,530 | 40,090 | 40,650 | 41,220 { 41,790 | 42,360 | 42,930 ( 43,510 | 44,090 | 44,670 | 45,260 | 45,840 | 46,430 | 47,030 ( 47,620 { 48,220 | 48,820 10255
10254 37,770 | 38,320 ,870 ( 39,430 | 39,990 | 40,550 | 41,120 | 41,680 | 42,250 | 42,830 | 43,400 43,980 | 44,560 | 45,150 [ 45,740 | 46,320 | 46,920 | 47,510 | 48,110 | 48,710 | 49,310 (10254
1025.3 | 38,220 | 38,770 | 39,330 | 39,890 | 40,450 | 41,010 ( 41,580 | 42,150 | 42,720 | 43,300 | 43,880 44,460 ,040 | 45,630 | 46,210 | 46,810 | 47,400 | 48,000 | 48,600 | 49,200 | 49,800 (1025.3
10252 | 38,680 , 230 , 790 ,350 | 40,910 | 41,480 42,050 42,620 | 43,190 | 43,770 | 44,350 | 44,930 | 45,520 | 46,100 | 46,700 | 47,290 | 47,880 | 48,480 | 49,080 { 49,690 | 50,290 (10252
1025.1 | 39,130 | 39,690 | 40,250 | 40,810 | 41,380 [ 41,940 [ 42,510 | 43,090 | 43,660 1240 | 44,820 | 45,410 | 45,990 | 46,580 | 47180 | 47,770 | 48,370 | 48,970 | 49,570 | 50,180 | 50,780 {1025.1
10250 | 39,590 | 40,150 | 40,710 | 41,270 | 41,840 | 42,410 | 42,980 | 43,560 | 44,140 | 44,720 | 45,300 | 45,880 | 46,470 | 47,060 | 47,660 | 48,250 | 48,850 | 49,460 | 50,060 | 50,670 51,280 {10250
1024.9 | 40,040 | 40,600 | 41,160| 41,730 | 42,300 | 42,870 | 43,440 | 44,020 | 44,600 | 45,180 | 45,770 | 46,350 | 46,940 | 47,540 | 48,130 | 48,730 | 49,330 | 49,930 | 50,540 | 51,150} 51,760 |1024.9
1024.8 | 40,490 | 41,050 | 41,610 ] 42,180 | 42,750 | 43,320 | 43,900 | 44,480 | 45,060 | 45,650 | 46,230 | 46,820 | 47,410 | 48,010 | 48,610 | 49,210 | 49,810 | 50,410] 51,020 | 51,630 | 52,240 |1024.8
1024.7 | 40,940 | 41,500 | 42,070 | 42,640 | 43,210 | 43,780 | 44,360 | 44,940 | 45530 | 46,110 | 46,700 | 47,290 | 47,880 | 48,480 | 49,080 | 49,680 | 50,290 | 50,890 | 51,500 | 52,120 1024.7
10246 | 41,390 | 41,950 | 42,520 | 43,000 | 43,670 | 44,240 | 44,820 | 45.410 | 45,990 | 46,580 | 47,170 | 47,760 | 48360 | 48,960 | 49,560 | 50,160 | 50,770 | 51,370 | 51,990 | 52,600 | 53,220 |10246
10245 | 41,840 | 42,410 | 42,980 | 43,550 | 44,130 | 44,700 | 45,290 | 45870 | 46,460 | 47,050 | 47,640 ] 48,230 | 48,830 | 49,430 | 50,030 | 50,640 | 51,250 | 51,860 52 470 | 53,080 | 53,700 |10245
10244 | 42,290 | 42,860 | 43,430 | 44,010 | 44,590 | 45,170 | 45,750 | 46,330 | 46,920 | 47,510 | 48,110 48,7101 49,300 | 49,910 ( 50,510 | 51,120 | 51,730 | 52,340 | 52,950 | 53,570 | 54, 1024.4
1024.3 | 42,740 | 43,320 | 43,890 | 44,470 | 45,050 | 45,630 | 46,210 | 46,800 ,390 | 47,980 | 48,580 | 49,180 | 49,780 | 50,380 | 50,990 | 51,600 | 52,210 | 52,820 | 53,440 | 54,060 | 54,680 {1024.3
1024.2 | 43,200 | 43,770 | 44,350 | 44,930 | 45,510 | 46,090 | 46,680 | 47,270 | 47,860 | 48,450 | 49,050 | 49,650 | 50,260 | 50,860 | 51,470 52,080 | 52,690 | 53,310 53,930 | 54,550 | 55,170 11024.2
1024.1 | 43, 44,230 | 44,810 | 45,390 ,970 , 560 ,140 | 47,740 | 48,330 , 930 , 530 ,130 | 50,730 ,340 | 51,950 | 52,560 , 180 , 54,410 | 55,040 | 55,660 [1024.1
1024.0 | 44,110 | 44,690 | 45,270 | 45,850 | 46,430 47,020 | 47,610 | 48,200 48,800 | 49,400 [ 50,000 | 50,600 51,210 51,820 | 52,430 [ 53,040 | 53,660 | 54,280 | 54,900 | 55,630 56,150 11024.0
10239 | 44, 45,170 | 45,760 | 46,340 | 46,930 | 47,520 | 48,110 | 48,700 { 49,300 | 49,900 | 50,510 | 51,110 51,720 { 52,330 | 52,940 | 53,560 { 54,180 | 54,800 | 55,420 | 56,050 | 56,680 (1023.9
10238 | 45,080 | 45,660 | 46,2501 46,830 | 47,420 | 48,010 | 48,610 49,210 | 49,810 | 50,410 | 51,010 | 51,620 52,230 { 52,850 | 53,460 | 54,080 | 54,700 | 55,320 | 55,950 56,580 | 57,210 |1023.8
10237 | 45,570 | 46,150 | 46,740 | 47,330 | 47,920 | 48,510 49,110 , 710 ,310 | 50,920 | 51,520 | 52,130 52,750 | 53,360 | 53,980 | 54,600 | 55,220 { 55850 | 56,480 | 57,110 57,740 (1023.7
102356 | 46,060 | 46,640 | 47,230 | 47,820 | 48,420 | 49,010 | 49,610 | 50,210 | 50,820 | 51,430 | 52,040 | 52,650 | 53,260 | 53,880 | 54,500 | 55,420 55,750 | 56,380 | 57,010 | 57,640 | 58,270 (10236
1023.5 | 46,550 | 47,140 | 47,730 | 48,320 | 48,920 | 49,520 | 50,120 | 50,720 | 51,330 | 51,940 | 52,550 | 53,160 53,780 { 54,400 | 55,020 | 55,650 | 56,270 { 56,900 | 57,540 | 58,170 | 58,810 [1023.5
10234 | 47,040 | 47,630 | 48,230 | 48,820 | 49,420 | 50,020 | 50,620 | 51,230 | 51,840 | 52,450 | 53,080 | 53,680 [ 54,300 | 54,920 | 55550 | 56,170 | 56,800 | 57,430 | 58,070 | 58,7 59,350 {1023.4
10233 | 47,540 | 48,130 | 48,730 | 49,320 | 49,920 | 50,530 | 51,130 51,740 ,350 | 52,970 | 53,580 | 54,200 54,820 | 55,450 | 56,070 | 56,700 | 57,330 | 57,970 | 58,600 | 59,240 | 59,880 {1023.3
10232 | 48,040 | 48,630 | 49,230 | 49,830 | 50,430 | 51,030 | 51,640 | 52,250 | 52,870 | 53,480 | 54,100 | 54,720 | 55,340 55970 | 56,600 57,230 | 57,860 | 58,500 ! 59,140 | 59,780 | 60,430 |1023.2
10231 | 48,530 ! 49,130 | 49,730 | 50,330 1940 | 51,540 | 52,150 | 52.770 | 53,380 54,000 | 54,620 | 55,240 | 55,870 | 56,500 | 57,130 | 57,760 , 400 59,680 | 60,320 | 60,970 {1023.1
10230 | 49,030 | 49,630 | 50,230 | 50,840 | 51,450 | 52,050 | 52,670 53,280 | 53,900 | 54,520 | 55,140 { 55,770 | 56,400 | 57,030 { 57,660 | 58,290 | 58,930 | 59,570 | 60,220 | 60,860 | 61,510 |1023.0
10229 | 49,590 | 50,200 | 50,800 | 51,410 | 52,020 | 52,630 | 53,240 | 53,860 | 54,480 | 55,100 | 55730 656,360 | 56,990 | 57,620 , 260 ,890 | 59,540 { 60,180 | 60,830 | 61,470 | 62,120 [1022.9
10228 | 50,160 | 50,760 | 51,370 | 51,980 | 52,590 | 53,200 | 53,820 ,440 | 55,070 [ 55,690 | 56,320 | 56,950 | 57,580 | 58,220 58,860 | 59,500 | 60,140 60,790 | 61,440 | 62,090 | 62,740 |1022.8
10227 | 50,720 , 330 ,940 | 52,550 | 53,170 | 53,780 | 54,400 | 55,030 | 55,650 | 56,280 | 56,910 | 57,540 | 58,180 | 58,820 | 59,460 | 60,100 | 60,750 ; 61,400 | 62,050 { 62,7 63,360 (10227
10226 | 51,280 | 51,900 | 52,510 53,130 | 53,740 , 360 .990 | 55,610 | 56,240 | 56,870 | 57,510'| 58,140 58,780 ,420 | 60,070 | 60,710 | 61,360 | 62,010 | 62,670 | 63,320 | 63,980 [1022.6
10225 1 51,860 | 62,470 | 53,090 | 53,710 [ 54,330 | 54,950 | 55,580 | 56,200 | 56,830 | 57,470 | 58,100 58,740 | 59,380 | 60,030 60,670 | 61,320 61,980 | 62,630 | 63,290 | 63,950 | 64,610 (10225
10224 | 52,430 | 53,050 { 53,670 ,290 | 54,910 | 55,540 | 66,160 | 56,800 | 57,430 ,070 | 58,700 | 59,350 , 990 ,640 | 61,290 | 61,940 | 62,590 | 63,250 | 63,910 | 64,570 | 65,230 (10224
1022.3 | 53,010 | 63,630 | 54,250 | 54,870 | 55,500 | 56,130 | 56,760 | 57,390 | 58,030 | 58,670 | 59,310| 59,950 | 60,600 | 61,250} 61,900 { 62,550 | 63,210 | 63,870 | 64,530 | 65,200 | 65,870 11022.3
10222 | 53,590 ,210 | 54,830 | 55,460 | 56,090 | 56,720 | 57,350 | 57,990 | 58,630 | 59,270 | 59,910 | 60,560 | 61,210 { 61,860 | 62,520 | 83,170 63,830 | 64,500 | 65,160 [ 65,830 | 66,500 [1022.2
1022.1 | 54, 54,800 | 55,420 | 56,050 [ 56,680 { 57,310 1950 | 58,590 | 59,230 | 59,880 | 60,520 | 61,170 | 61,830 | 62,480 | 63,140 | 63,800 | 64,460 | 65120 | 65790 | 66,460 | 67,130 [1022.1
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22
IN CUBIC FEET PER SECOND

wig HEADWATER ELEVATION Y
< e < w
© E z | 10360 | 1036.1 | 10362 | 1036.3 | 10364 | 10365 | 10366 | 1036.7 | 10368 | 10369 | 1037.0 | 1037.1 | 1037.2 | 1037.3 | 1037.4 | 1037.5 | 1037.6 | 1037.7 | 1037.8 | 1037.8 | 10380 | ° E z
1022.0 | 54,760 | 55,380 | 56,010 | 56,640 | 57,280 | 57,910 | 58,550 | 59,190 | 59,840 | 60,490 | 61,140 61,790 | 62,440 | 63,100 | 63,760 | 64,420 | 65090 | 65760 | 66,430 | 67,100 67,770 (1022.0

1021.9 | 55,380 | 56,010 | 56,640 | 57,270 | 57,910 | 58,550 | 59,190 | 59,840 | 60,480 | 61,130 | 61,790'{ 62,440 63,100 | 63,760 | 64,420 | 65090 | 65760 | 66,430 | 67,100 | 67,780 ,460 (1021.9

1021.8 | 66,000 | 56,630 | 57,270 [ 57,910 | 58,550 59,190 | 59,830 | 60,480 | 61,130 | 61,790 | 62,440 | 63,100 | 63,760 | 64,420 | 65,090 | 65760 | 66,430 ,100 | 67,780 | 68,460 | 69,140 (1021.8

1021.7 | 56,630 | 57,270 | 57,900 | 58,540 | 59,190 | 59,830 | 60,480 | 61,130 | 61,790 | 62,440 | 63,100 | 63,760 | 64,430 | 65090 | 65 760 | 66,430 | 67,110 | 67,780 | 68,460 | 69,140 | 69,830 (10217

10216 | 57,260 | 57,900 | 58.540 | 59,180 | 50.830 | 60,480 | 61,130 | 61,780 | 62,440 | 63,100 | 63,760 | 64,430 | 65,090 | 65,760 | 66,430 | 67,110 | 67,790 | 68,470 | 69,150 | 69,830 | 70,520 (10216

1021.5 1 57,900 | 58,540 | 59,180 | 59,830 | 60,480 | 61,130 | 61,780 | 62,440 63,100 | 63,760 | 64,430 | 65,090 | 65,760 | 66,440 | 67,110 | 67,790 | 68,470 | 69,150 | 69,840 | 70,530 | 71,220 (10215
1021.4 | 58,530 | 59,180 | 59,830 | 60,480 | 61,130} 61,780 | 62,440 | 63,100 | 63,760 | 64,430 | 65100 | 65770 | 66,440 | 67,120 | 67,790 | 68,470 | 69,160 | 69,840 | 70,530 | 71,220 ,920 (1021.4

1021.3 | 59,180 | 59,820 | 60,470 | 61,130 | 61,780 | 62,440 | 63,100 | 63,760 ,430 | 65,100 | 65,770 | 66,440 , 120 ,800 | 68,480 | 69,160 | 69,850 ( 70,540 | 71,230} 71,920 | 72,620 {1021.3

1021.2 | 569,820 | 60,470 | 61,120 | 61,780 | 62,440 | 63,100 | 63,760 | 64,430 | 65,100 | 65770 | 66,440 67,120 | 67,800 | 68,480 | 69,170 | 69,850 | 70,540} 71,230 | 71,930 72,630 | 73,330 110212

10211 | 60,470 | 61,120 | 61,780 | 62,440 | 63,100 | 63,760 | 64,430 | 65,100 | 65,770 | 66,450 | 67,120 | 67.800 | 68,490 | 69,170 | 69,860 | 70,550 | 71,240 ,940 | 72,630 73,330 | 74,040 {10211

1021.0 | 61,120 | 61,780 | 62,440 | 63,100 | 63,760 | 64,430 65100 | 65770 | 66,450 | 67,130 | 67,810 | 68,490 | 69,170 | 69,860 | 70,550 | 71,250 | 71,940| 72,640 | 73,340 | 74,040 | 74,750 (1021.0

10209 | 61,820 | 62,480 | 63,140 | 63,800 | 64,470 | 65,140 | 65820 | 66,490 | 67,170 | 67,850 | 68,5301 69,220 69,910 70,600 71,300 | 71,6990 ,690 1 73,390 | 74,100 74,800 | 75,510 (1020.9

1020.8 | 62,510} 63,180 | 63,840 ,510 | 65,180 | 65,8601 66,540 | 67,210 | 67,900 | 68,580 | 69,270 | 69,960 70,650 , 340 ,040 | 72,740 ,440 | 74,150 | 74,860 | 75,570 | 76,280 (1020.8

1020.7 | 63,220 f 63,880 | 64,550 | 65,230 | 65,900 | 66,580 | 67,260 | 67,940 | 68,630 | 69,310| 70,000 70,700 | 71,390 | 72,090 | 72,790 | 73,500 | 74,200 74,910 | 75620 76,340 | 77,050 [1020.7

1020.6 | 63,920} 64, 65,270 | 65,940 | 66,620 | 67,300 | 67,990 { 68,670 | 69,360 | 70,050 | 70,750 | 71,440 72,140 ,840 | 73,550 | 74,260 | 74,960 | 75,680 76,390 | 77,110 | 77,830 {1020.6

1020.5 | 64,640 | 65,310 | 65,990 | 66,660 | 67,350 | 68,030 { 68,720 69,410 70,100 | 70,790 | 71,490 | 72,190 | 72,900| 73,600 74,310 | 75020 | 75730 | 76,450 | 77,170 | 77,890 | 78,610 11020.5

10204 | 65,350 | 66,030 | 66,710 | 67,390 | 68,080 | 68,760 | 69,450 70,150 | 70,840 | 71,540 | 72,240 | 72,950 | 73,650 | 74,360 75070 | 75790 | 76,500 | 77,220 | 77,940 | 78,670 | 79,390 [1020.4

1020.3 | 66,070 | 66,750 | 67,430 | 68,120 | 68,810 69,500 { 70,200 ( 70,890 | 71,590 | 72,290 | 73,000 | 73,700 | 74,410| 75130 75840 | 76,560 | 77,280 | 78,000 | 78,730 | 79,450 | 80,180 [1020.3

1020.2 | 66,790 | 67,480 | 68,170 | 68,860 | 69,550 | 70,240 | 70,940 | 71,640 | 72,340 | 73,050 | 73,760 | 74,470 | 75,180} 75,900| 76,610 | 77,330 | 78,060 | 78,780 | 79,510 | 80,240 | 80,980 |1020.2

10201 | 67,520 | 68,210 | 68,900 | 69,590 | 70,280 | 70,990 | 71,690 | 72,390 | 73,100 | 73,810 | 74,520 | 75,230 | 75,950 | 76,670 77,390 | 78,120 ,840 | 79,570} 80,300 | 81,0401 81,780 (1020.1

10200 | 68,260 | 68,950 | 69,640 | 70,340 | 71,040 | 71,740 | 72,440 | 73,150 | 73,860 | 74,570 | 75,290 | 76,000 | 76,720 | 77,450 78,170 | 78,900 | 79,630 | 80,360 | 81,100 | 81,840 | 82,580 |1020.0
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DISCHARGE

IN CUBIC FEET PER SECOND

NORRIS DAM
FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

23

HEADWATER ELEVATION

GATE
ELEVATION
IN FEET

GATE
ELEVATION
IN FEET

1038.0 | 1038.1 | 10382 | 1038.3 | 10384 | 1038.5 | 1038.6 | 1038.7 | 10388 | 1038.9 | 1039.0 | 1039.4 | 1039.2 | 1039.3 | 10394 [ 10395 | 1039.6 | 1039.7 | 1039.8 | 1039.9 | 1040.0
10340 | 9,380 | 9,730| 10,090 | 10,440 10,810 11,170 | 11,550 | 11,920 | 12,300 { 12,680 | 13,070 | 13,460 | 13,850 | 14,250 | 14,650 | 15060 | 15,470 | 15,880 | 16,280 16,710 | 17,130 (1034.0
10339 | 9,730 | 10,090 | 10,450 | 10,810 11,180 ! 11,550 | 11,820 | 12,300 | 12,680 { 13,070 | 13,460 | 13,860 | 14,250 | 14,660 | 15,080 | 15,470 | 15,880 | 16,300 | 16,720 | 17,140 | 17,570 (1033.9
1033.8 | 10,090 | 10,450 | 10,810 | 11,180 11,850 | 11,920 | 12,300 | 12,690 | 13,070 { 13,460 | 13,860 | 14,260 | 14,660 | 15,080 | 15,470 15890 16,300 | 16,720 | 17,140 17,570 | 18,000 (1033.8
1033.7 | 10,450 | 10,810 | 11,180 11,650 11,930 | 12,310 | 12,690 | 13,080 | 13,470 | 13,860 | 14,260 | 14,660 | 15070 | 15,480 | 15,890 16,310 | 16,730 | 17,150 | 17,580 | 18,010 | 18,440 (1033.7
10336 | 10,810 | 11,180 | 11,550 | 11,930 | 12.310 | 12,690 | 13,080 | 13.470 | 13.860 | 14,260 | 14,670 | 15.070 | 15.480 | 15.890 | 16,310 | 16,730 | 17.150| 17,580 | 18, 18,440 | 18,880 (1033.6
1033.5 | 11,180 | 11,560 | 11,930 12,310 | 12,690 | 13,080 | 13,470 | 13,870 | 14,2701 14,670 | 15,070 | 15,480 | 15,900 | 16,310 16,730 17,160 | 17,580 [ 18,020 | 18,450 18,890 19,330 (1033.5
10334 | 11,560 | 11,930 | 12,310 ,700 | 13,080 1 13,480 | 13,870 | 14,270 | 14,670 | 15,080 | 15,490 | 15900 | 16,320 | 16,740 17,160 | 17,590 | 18,020 | 18,450 18,830 | 19,330 19,780 10334
10333 | 11,940 | 12,320 | 12,700 | 13,090 ( 13,480 { 13,870 [ 14,270 | 14,680 | 15,080 | 15,490 | 15900 16,320 | 16,740 17,170 | 17,590 { 18,030 | 18,460 | 18,900 [ 19,340 19,780 | 20,230 |1033.3
10332 | 12,320 | 12,700 | 13,090 | 13,480 13,8801 14,280 [ 14,680 15,090 | 15,500 15,910} 16,330 | 16,750 | 17,170} 17,600 | 18,030 | 18,460 ( 18,900 | 19,340 19,790 { 20,240 | 20,690 {1033.2
10331 | 12,700 | 13,090 | 13,480 | 13.880 | 14,280 | 14,680 | 15,090 | 15,500 | 15.910 | 16,330 | 16,750 | 17,180 | 17,600 | 18,040 | 18,470 | 18,910 | 19,350 | 19,790 20,240 | 20,690 | 21,150 |1033:1
1033.0 | 13,100 | 13,490 | 13,880 | 14,280 14,690 | 15,090 | 15,500 | 15,920 | 16,330 | 16,760 | 17,180 | 17,610 | 18,040 | 18,480 18,910 | 19,360 | 19,800 | 20,250 20,700 | 21,160 [ 21,610 [1033.0
10329 | 13,490 | 13,880 | 14,280 | 14,690 | 15,090 | 15,500 [ 15,920 | 16,340 | 16,760 | 17,180 | 17,610 | 18,040 | 18,480 | 18,920 [ 19,360 | 19,800 20,250 { 20,700 21,160 | 21,620 ( 22,080 [1032.9
1032.8 | 13,880 | 14,280 | 14,690 | 15,100 | 15,510 | 15,920 | 16,340 | 16,760 | 17,180 | 17,610 | 18,050 | 18,480 18,920 | 19,360 | 19,810 | 20,260 | 20,710| 21,160 | 21,620 | 22,080 | 22,550 (1032.8
10327 | 14,290 | 14,890 | 15,100 | 15,5101 15920 | 16,340 { 16,760 | 17,190 | 17,620 | 18,050 | 18,480 | 18,920 | 19,360 | 19,810 ( 20,260 | 20,710 21,170 | 21,630 | 22,090 | 22,550 23,020 [1032.7
1032.6 | 14,690 ,100 | 15,510 | 15,920 | 16,340 | 16,760 ,190 ,620 | 18,050 | 18,490 | 18,930 | 19,370 ] 19,810 | 20,260} 20,720 | 21,170 | 21,630 22,090 ) 23,030 | 23,500 |1032.6
10325 | 15,100 | 15510 | 15,930 | 16,340 16,770 { 17,190 17,620 | 18,050 | 18,490 | 18,930 | 19,370 | 19,820} 20,270 | 20,720 21,180 | 21,630 | 22,100 | 22,560 | 23,030 [ 23,500 23,980 {1032.5
10324 | 15,510 [ 15,930 | 16,350 | 16,770 17,190 | 17,620 | 18,060 | 18,490 | 18,930 19,370 | 19,820 | 20,270} 20,720 | 21,180 ,640 | 22,100 22,5701 23,040 | 23,510 | 23,980 | 24,460 |1032.4
1032.3 | 15,930 | 16,350 | 16,770 | 17,2001 17,630 | 18,060 | 18,490 | 18,930 | 19,380 | 19,820 | 20,270 | 20,730 | 21,180 | 21,640} 22,110 | 22,570 | 23,040 | 23,510 23,990 | 24,470 24,950 (1032.3
10322 { 16,350 | 16,770 | 17,200 | 17,630 | 18,060 | 18,500 [ 18,940 | 19,380 | 19,8301 20,280 | 20,730 | 21,190} 21,650 | 22,110 | 22,580 | 23,050 | 23,520 | 23,990 | 24,470 | 24,960 | 25,440 1032.2
10321 | 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 | 22,580 | 23,050 | 23,520 | 24,000 | 24,480 | 24,960 | 25,450 | 25,930 [1032.1
1032.0 | 17,200 | 17,630 | 18,070 | 18,500 ( 18,940 | 19,390 | 19,830 | 20,280 | 20,740 ! 21,190 | 21,660 | 22,120 | 22,590 | 23,060 | 23,530 24,000 | 24,480 | 24,970 | 25,450 | 25,940 | 26,430 11032.0
10318 | 17,630 | 18,060 | 18,500 | 18,940 | 19,390 | 19,830 | 20,280 , 740 | 21,190 | 21,650 | 22,120 | 22,590 | 23,060 | 23,530 | 24,000 24,480 | 24,970 | 254501 25940 | 26,430 26,930 [1031.9
1031.8 | 18,060 | 18,500 | 18,940 | 19,380 ( 19,830 | 20,280 | 20,740 | 21,190 | 21,650 | 22,120 | 22,580 | 23,060 | 23,530 24,000 | 24,480 | 24,970 | 25,4501 259401 26,430 | 26,930 | 27,430 |1031.8
1031.7 | 18,500 ,940 | 19,380 | 19,830 | 20,280 , 740 ,190 | 21,650 | 22,1201 22,580 | 23,050 ,530 | 24,010 | 24,480 ,970 | 25,4501 25,840 | 26,440 1 26, 27,430 1 27,930 [1031.7
10316 | 18,940 | 19,380 | 19,830 | 20,280 | 20,740 | 21.190 | 21,650 | 22,120 | 22,560 | 23,050 | 23,530 | 24,010 | 24,490 | 24,970 | 25450 | 25,940 | 26,440 | 26,930 | 27,430 | 27,930 | 28,440 (10316
103151 19,380 | 19,830 | 20,280 | 20,730 21,190 | 21,650 | 22,120 | 22,580 | 23,050 | 23,530 | 24,010 | 24,490 | 24,970 25,460 | 25940 | 26,440 | 26,930 27,430 | 27,930 | 28,440 28,950 11031.5
10314 { 19,830 | 20,280 , 7301 21,1901 21,650 | 22,120 , 580 ,050 | 23,530 | 24,010 | 24,490 , 970 ,460 | 25,950 ,440 1 26, 930 ,430 \ 28,440 | 28,950 1 29,460 [1031.4
10313 1 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 | 26,440 | 26,940 | 27,430 ,040 | 28,4401 28,950 | 29,460 | 29,970 |1031.3
10312 | 20,730 | 21,190 | 21,650 | 22,120 | 22,680 | 23,050 | 23,530 | 24,010 | 24,490 ( 24,970 | 25460 | 25950 | 26,440 | 26,940 , 440 ,940 1 28,440 \ 29,460 | 29,980 | 30,490 11031.2
10311 | 21,190 | 21,650 | 22,120 | 22,580 | 23,050 | 23,530 | 24,010 | 24,490 | 24,970 | 25,460 | 25,950 | 26,440 | 26,940 | 27,440 | 27,940 | 28,440 | 28,950 | 29,460 | 29,980 | 30,500 | 31,020 {10311
10310 | 21,650 | 22,120 | 22,5801 23,050 | 23,530 | 24,010 | 24,490 | 24,970 | 25,460 | 25,950 | 26,440 | 26,940 | 27,440 | 27,940 | 28,450 28,950 | 29,470 | 29,980 | 30,500 | 31,020 | 31,540 {1031.0
10309 | 22,110 22,570 | 23,040 | 23,520 | 24,000 | 24,480 | 24,960 | 25,450 | 25,940 | 26,430 | 26,930 | 27,430 ,930 | 28,440 | 28,940 ,460 | 29,9701 30,490 31,010 31,530 | 32,060 {1030.9
10308 | 22,560 | 23,0401 23,510 | 23,990 | 24,470 | 24,950 | 25,440 | 25,930 | 26,420 | 26,920 | 27,420 | 27,920 | 28,430 | 28,930 | 29,450 | 29,960 | 30,480 | 31,000 31,520 32,050 | 32,580 |1030.8
1030.7 | 23,030 § 23,500 23,980 | 24,460 | 24,940 | 25,430 | 25,920 | 26,410 26,910 | 27,410 | 27,910 | 28,420 | 28,930 | 29,440 | 29,950 | 30,470} 30,990} 31,510 32,040 32,570 | 33,100 {1030.7
1030.6 | 23,400 | 23,670 | 24,450 | 24,930 | 25,420 | 25,910 | 26,400 | 26,900 | 27,400 | 27,900 | 28410 | 28,920 | 29,430 | 29,940 | 30,460 | 30,980 | 31,500 | 32,030 | 32,560 | 33,090 | 33,620 [1030:6
10305 | 23,960 | 24,440 ( 24,9201 25,410 | 25,900 | 26,390 | 26,890 ; 27,390 | 27,890 | 28,400 | 28,910] 29,420 | 29,930 30,450 30,970 31,490 | 32,020 | 32,550 { 33,080 33,610} 34,150 11030.5
10304 | 24,430 [ 24,910 [ 25,400 | 25,890 | 26,380 | 26,880 | 27,380 27,880 | 28,390 | 28,900 29,410| 29,920 | 30,440! 30,960 | 31,480 ! 32,010} 32,540 | 33,070 | 33,610 34,140 | 34,680 {1030.4
1030.3 | 24,900 | 25,390 ( 25,880 | 26,370 | 26,870 | 27,370 | 27,870 28,380 | 28,890 | 29,400 | 29,9101 30,430 | 30,950 | 31,470 | 32,000 | 32,530 | 33,060 | 33,600 | 34,130 | 34,670 | 35,220 |1030.3
1030.2 | 25,380 | 25,870 ( 26,370 26,860 { 27,360 | 27,860 | 28,370 28,880 | 29,390 | 29,900 | 30,420 | 30,940 | 31,460 31,990 32,520 | 33,050 | 33,590 | 34,120 | 34,660 | 35210} 35,750 {1030.2
1030.1 ,860 | 26,360 | 26,850 | 27,350 27,850 | 28,360 | 28,870 | 29,380 | 29,830 | 30,410 | 30,930 31,450 | 31,980 32,510 33,040 | 33,580 | 34,110 | 34,650 \ 35,740 [ 36,290 |1030.1
1030.0 | 26,350 | 26,840 f 27,340 | 27,840 | 28,350 | 28,860 29,370 | 29,880 ! 30,400 | 30,920 | 31,440 31,970 | 32,500 ( 33,0301 33,570 | 34,100 | 34,650 | 35190 | 35,730 | 36,280 | 36,840 [1030.0
10299 | 26,830 | 27,330 | 27,830 | 28,330 | 28,840 | 29,350 | 29,870 | 30,390 | 30,910 | 31,430 [ 31,960 | 32,480 | 33,020 | 33,550 | 34,090 | 34,630 | 35170 | 35,720 | 36,270 | 36,820 | 37,380 [1029.9
1029.8 | 27,310 | 27,810 | 28,320 | 28,830 | 29,340 | 29,850 | 30,370 | 30,890 | 31,410 31,940 32,470 33,000 | 33,540 34,070 | 34,610 | 35160 | 35700 | 36,250 | 36,800 | 37,360 | 37,920 |1029.8
1029.7 | 27,800 | 28,300 | 28,810 | 29,320 | 29,840 | 30,360 | 30,880 | 31,400 | 31,930 | 32,450 | 32,990 33,520 | 34,060 | 34,600 | 35140 | 35690 | 36,240 | 36,790 | 37,340 | 37,900 | 38,460 [1029.7
102956 | 28,290 | 28,800 | 29,310 | 20.820 | 30,340 | 30,860 | 31,380 | 31.910 | 32,440 | 32,970 | 33,510 | 34,040 | 34.580 | 35130 | 35,670 | 36,220 | 36,770 | 37,330 | 37,890 | 38,450 | 39,010 (10296
1029.5 | 28,780 | 29,290 | 29,810 30,330 | 30,850 | 31,370 | 31,890 | 32,420 | 32,960 | 33,490 | 34,030 | 34,570 | 35110 | 35,660 | 36,210 | 36,760 | 37,310 | 37,870 ( 38,430 | 38,990 | 39,560 (1029.5
10294 [ 29,280 [ 29,790 | 30,310 , 830 , 350 ,880 | 32,410 | 32,940 | 33,470 | 34,010 | 34,550 | 35,100 , 640 | 36, 190 , 740 ,300 | 37,860 | 38,420 38,980 | 39,540 | 40,110 |1029.4
1029.3 | 29,780 30,300 30,820 31,340 | 31,860 | 32,390 | 32,920 | 33,460 i 34,000 | 34,540 | 35080 | 35630 36,180 | 36,730 | 37,280 ,840 1 38,400 | 38,960 [ 39,530 | 40,100 | 40,670 |1029.3
1029.2 | 30,280 ( 30,800 ( 31,320 ( 31,850 | 32,380 | 32,910 | 33,440 33,980 34,520 | 35070 35610| 36,160 ! 36,710 | 37,270 | 37,820 | 38,380 ( 38,950 | 39,510 40,080 ( 40,650 | 41,230 |1029.2
1029.1 | 30,790 [ 31,310 | 31,830 | 32,360 ( 32,890 | 33,430 | 33,970 34,510 | 35,050 ,600 1 36,150 | 36,700 | 37,250 | 37,810 | 38,370 ( 38,830 | 39,500 40,070 \ 41,210 | 41,790 |1029.1
1029.0 | 31,290 | 31,820 | 32,350 32,880 ( 33,4101 33,950 | 34,490 | 35,030 | 35,580 | 36,130 36,680 37,240 | 37,790 | 38,350 | 38,920 | 39,480 | 40,050 { 40,620 | 41,200 | 41,770 | 42,350 |1029.0
10289 | 31,790 | 32,320 ( 32,850 | 33,380 | 33,920 ,460 | 35,000 [ 35,550 | 36,100 , 650 , 210 37,760 | 38,320 | 38,880 39,450 | 40,020 ( 40,590 | 41,160 | 41,740 | 42,320 | 42,900 {1028.9
1028.8 | 32,290 | 32,820 33,350 [ 33,890 | 34,430 | 34,970 35520 36,070 | 36,620 { 37,170 | 37,730 38,290 | 38,850 | 39,420 39,990 | 40,560 | 41,130 | 41,710 | 42,290 | 42,870 43,450 {1028.8
1028.7 { 32,790 f 33,330 33,860 ,400 | 34,040 | 35,490 | 36,040 | 36,590 | 37,1401 37,700 38,260 ,820 | 39,390 | 39,950 | 40,530 41,100 ,B70 1 42,250 | 42,830 [ 43,420 ( 44, 1028.7
10286 | 33,300 | 33,830 ,370 | 34,910 | 35,460 | 36,010 ( 36,560 37,110 | 37,670 | 38,230 | 38,790 | 39,360 | 39,920 | 40,490 | 41,070 ,640 | 42,220 | 42,800 | 43,390 | 43,970 | 44,560 {1028.6
1028.5 | 33,800 | 34,340 | 34,880 | 35430 35980} 36,530 37,080 | 37,640 | 38,200 | 38,760 | 39,320 | 39,890 | 40,460 | 41,030 | 41,610 | 42,190 | 42,770 | 43,350 | 43,940 | 44,530 45,120 {1028.5
1028.4 | 34,310 | 34,850 | 35,400 | 35950 | 36,500 ( 37,050 | 37,610 | 38,170 | 38,730 | 39,290 | 39,860 | 40,430 | 41,000 | 41,580 | 42,160 | 42,740 | 43,320 | 43,910 | 44,490 | 45090 | 45680 |1028.4
1028.3 | 34,820 | 35,370 | 35920 | 36,470 | 37,020 | 37,580 | 38,130 | 38,700 | 39,260 | 39,830 | 40,400 | 40,970 41,540 | 42,120 | 42,700 | 43,290 | 43,870 | 44,460 | 45050 | 45,650 | 46,240 110283
10282 | 35,340 | 35,890 | 36,440 | 36,990 | 37,540 | 38,100 | 38,660 | 39,230 | 39,790 | 40,360 | 40,940 ,510 | 42,090 | 42,670 | 43,250 43,840 | 44,430 | 45020 45610 | 46,210 | 46,810 [1028.2
1028.1 | 35.850 | 36,400 | 36,960 | 37.510 | 38,070 | 38630 | 30,200 | 39,760 | 40,330 | 40,900 | 41,480 | 42 060 | 42640 | 43,220 | 43,810 44,390 | 44.990 | 45580 46,180 | 46,770 | 47,380 |1028.1
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© E = | 10380 | 10381 | 10382 | 10383 | 10384 | 10385 | 10386 | 1038.7 | 10388 | 10389 | 1039.0 | 1039.1 | 1039.2 | 1039.3 | 10394 | 1039.5 | 1039.6 | 1039.7 | 1039.8 | 10389 | 10400 | gz
10280 | 36,370 | 36,930 | 37,480 | 38,040 | 38,600 | 39,160 | 39,730 | 40,300 40,870 | 41,450 | 42,020 | 42,600 | 43,190 | 43,770 | 44,360 | 44,950 | 45,550 | 46,140 | 46,740 | 47,340 | 47,950 |1028.0
1027.9 | 36,870 | 37,430 | 37,980 | 38,540 | 39,110 | 39,670 | 40,240 40,810 | 41,390 | 41,970 | 42,550 | 43,130 43,710 | 44,300 | 44,890 | 45480 | 46,080 | 46,680 | 47,280 | 47,880 | 48,490 |1027.9
1027.8 | 37,370 | 37,930 | 38,490 | 39,050 | 39,620 | 40,190 | 40,760 | 41,330 | 41,910 | 42,490 | 43,070 ,650 | 44,240 | 44,830 | 45,420 | 46,020 , 620 ,220 [ 47,820 | 48,420 | 49,030 (1027.8
1027.7 | 37,870 | 38,430 | 38,990 | 39,560 | 40,130 | 40,700 | 41,270 | 41,850 | 42,430 | 43,010 43,690 | 44,180 | 44,770 | 45,360 | 45950 | 46,550 | 47,150 | 47,750 | 48,360 | 48,970 | 49,580 |1027.7
10276 | 38,380 | 38,940 | 30,500 | 40,070 | 40,640 | 41,210 | 41,790 | 42,370 | 42,950 | 43,530 | 44.120 | 44,710 | 45,300 | 45.890 | 46,490 | 47,000 | 47,690 | 48,300 | 48,900 | 49,510 | 50,130 {10276
1027.5 | 38,880 | 39,450 | 40,010 | 40,580 | 41,150 | 41,730 | 42,310 | 42,890 | 43,470 | 44,060 | 44,650 | 45,240 | 45,830 | 46,430 | 47,030 | 47,630 48,230 | 48,840 | 49,450 | 50,060 | 50,680 |1027.5
1027.4 | 39,390 | 39,950 | 40,520 | 41,100 | 41,670 | 42,250 | 42,830 | 43,410 | 44,000 | 44,580 ( 45,170 | 45,770 | 46,360 | 46,960 | 47,560 | 48,170 | 48,770 | 49,380 , 000 ,610 | 51,230 110274
1027.3 | 39,900 | 40,470 | 41,040 | 41,610 | 42,190 | 42,770 | 43,350 | 43,930 | 44,520 | 45,110 | 45,710 | 46,300 | 46,900 | 47,500 | 48,100 | 48,710 | 49,320 | 49,930 | 50,540 | 51,160 | 51,780 1027.3
1027.2 | 40,410 | 40,980 | 41,550 | 42,130 | 42,710 | 43,290 | 43,870 | 44,460 | 45050 | 45,640 | 46,240 | 46,840 | 47,440 | 48,040 | 48,650 | 49,250 | 49,860 | 50,480 | 51,090 | 51,710 |. 52,330 10272
10271 | 40,920 | 41,490 | 42,070 | 42,650 | 43,230 | 43,810 | 44,400 | 44,990 | 45,580 | 46,180 | 46,770 | 47,370 47,980 [ 48,580 | 49, 180 , 800 , 410 ,030 | 51,650 | 52,270 | 52,890 {1027.1
1027.0 { 41,430 | 42,010 | 42,590 | 43,170 | 43,750 | 44,340 | 44,930 | 45,520 | 46,110 | 46,710 47,310 | 47,910 | 48,520 | 49,120 | 49,730 | 50,350 | 560,960 | 51,580 | 52,200 | 52,820 | 53,450 |1027.0
1026.9 | 41,920 | 42,500 | 43,080 | 43,660 | 44,250 | 44,840 | 45,430 | 46,020 3 , 220 , 820 ,420 | 49,030 | 49,640 50,250 ,860 1 51,480 | 52,100 | 52,720 | 53,350 | 53,980 |1026.9
1026.8 | 42,420 | 43,000 43,580 \ 44,750 | 45,340 | 45,930 | 46,530 | 47,130 | 47,730 | 48,330 48,940 49,540 50,150 [ 50,770 | 51,380 | 52,000 | 52,620 | 53,250 | 53,880 | 54,500 |1026.8
1026.7 | 42,910 | 43,490 ( 44,070 | 44,660 | 45250 | 45,840 | 46,440 | 47,030 | 47,630 ,240 | 48,840 | 49,450 50,060 | 50,670 [ 51,290 , 910 ,530 1 53,150 | 53,770 | 54,400 55,030 (1026.7
1026.6 | 43,400 | 43,990 | 44,570} 45,160 | 45,750 | 46,340 | 46,940 | 47,540 | 48,140 | 48,750 | 49,350 | 49,960 | 50,580 | 51,190 | 51,810 | 52,430 | 53,050 | 53,670 | 54,300 | 54,930 | 55,560 |1026.6
1026.5 | 43,900 | 44,480 | 45,070 | 45,660 ; 46,250 | 46,850 | 47,450 | 48,050 | 48,650 { 49,260 | 49,870 | 50,480 | 51,090 | 51,710 52,330 | 52,950 | 53,570 | 54,200 | 54,830 | 55,460 | 56,100 |1026.5
10264 | 44,390 | 44,980 | 45,570 | 46,160 | 46,760 | 47,360 | 47,960 | 48,560 | 49,160 { 49,770 50,380 | 51,000 | 51,610 | 52,230 | 52,850 | 53,470 | 54,100 54,730 | 55360 | 55,990 , 1026.4
1026.3 | 44,890 | 45,480 | 46,070 | 46,670 | 47,260 | 47,860 | 48,460 | 49,070 | 49,680 , 290 ,900 | 51,510 | 52,130 52,750 | 53,370 ,000 | 54,630 55260 | 55,890 | 56,530 57,160 |1026.3
1026.2 | 45,390 | 45,980 | 46,570 | 47,170 47,770 | 48,370 | 48,970 | 49,580 | 50,190 | 50,800 { 51,420 | 52,030 | 52,650 | 53,270 | 53,900 | 54,530 | 55,160 | 55,790 | 56,420 | 57,060 57,700 |1026.2
1026.1 | 45,890 | 46,480 | 47,080 | 47,670 | 48,280 | 48,880 | 49,480 | 50,090 | 50,700 ,320| 51,930 | 52,550 53,170 , 800 ,420 | 55,050 | 55,690 | 56,320 | 56,960 | 57,590 | 58,240 (1026.1
1026.0 | 46,390 | 46,980 | 47,580 | 48,180 | 48,780 | 49,390 | 50,000 | 50,610 | 51,220 | 51,840 52,450 | 53,070 53,700 | 54,320 | 54,950 | 55,580 | 56,220 | 56,850 | 57,490 | 58,130 | 58,770 |1026.0
1025.9 | 46,870 7,470 | 48,070 \ 49,280 | 49,880 | 50,490 | 51,100 | 51,720 | 52,340 52,980 | 53,5801 54,200 | 54,830 [ 55460 | 56,090 | 56,730 57,370 | 58,010 | 58,650 59,290 |1025.9
1025.8 | 47,360 | 47,960 | 48,560 [ 49,160 | 49,770 | 50,380 | 50,990 | 51,600 | 52,220 | 52,840 { 53,460 | 54,080 | 54,710 | 55340 | 55970 | 56,600 | 57,240 | 57,880 | 58,520 | 59,170 | 59,810 |1025.8
1025.7 | 47,850 | 48,450 \ 49,650 | 50,260} 50,870 90 | 52,100 | 52,720 [ 53,340 | 53,980 | 54,590 | 55,220 | 55,850 [ 56,480 | 57,120 | 57,750 | 58,400 | 59,040 | 59,680 | 60,330 1025.7
1025.6 | 48,330 | 48,940 ( 49,540 50,150 | 50,760 | 51,370 | 51,980 | 52,600 | 53,220 | 53,840 | 54,470 | 55,090 | 55,720 | 56,360 | 56,990 | 57,630 | 58,270 ,910 | 59,560 | 60,200 | 60,850 (1025.6
1025.5 | 48,820 | 49,430 | 50,030 | 50,640 | 51,250 | 51,870 | 52,480 | 53,100 | 53,720 | 54,350 | 54,970 | 55,600 | 56,230 | 56,870 | 57,500 | 58 140 | 68,780 | 59,430 | 60,070 | 60,720 | 61,370 |1025.5
10254 | 49,310 | 49,920 | 50, 520 . 51,750 \ ,980 | 53,600 | 54,220 | -54,850 | 55,480 | 56,110 | 56,740 | 57,380 | 58,020 | 58,660 | 59,300 | 59,950 | 60,590 | 61,240 | 61,900 (10254
1025.3 | 49,800 | 50,410 | 51,020 | 51,630 | 52,240 | 52,860 | 53,480 | 54,100 | 54,730 | 55,360 | 55,990 | 56,620 | 57,250 | 57,890 | 58,530 | 59,170 | 59,820 | 60,460 | 61,110 | 61,770 | 62,420 |1025.3
1025.2 \ 50,900 | 51,510 52,130 | 52,740 \ ,980 | 54,610 | 55,230 | 55,860 | 56,490 | 57,130 | 57,760 | 68,400 ,040 | 59,690 | 60,340 | 60,980 | 61,640 | 62,290 | 62,950 (1025.2
10251 | 50,780 | 51,390 | 52,010 | 52,620 | 53,240 | 53,860 | 54.480 | 55,110 | 55,740 | 56,370 | 57,000 | 57,640 | 58,280 | 58,920 | 59,560 | 60.210 | 60,850 | 61,500 | 62,160 | 62,810 | 63,470 [1025.1
1025.0 | 51,280 | 51,890 | 52,500 53,120 | 53,740 | 54,360 | 54,990 | 55,610 | 56,240 | 56,880 | 57,510 | 58,150 | 58,790 | 59,430 | 60,080 | 60,720 | 61,370 | 62,030 | 62,680 [ 63,340 | 64,000 [1025.0
10249 | 51,760 | 52,370 [ 52,990 | 53,610 54,230 | 54,850 | 55,480 | 56,110 56,740 | 57,380 58,010 , 6501 59,290 | 59,940 ,580 | 61,230 | 61,880 | 62,540 | 63,190 [ 63,850 | 64,510 {1024.9
10248 | 52,240 | 52,860 [ 53,480 \ 54,720 | 55,350 | 55,980 | 56,610 | 57,240 | 57,880 | 58,510 59,150 | 59,800 | 60,440 [ 61,000 | 61,740 | 62,400 63,050 | 63,710 | 64,370 | 65030 |1024.8
10247 | 52,730 | 53,350 [ 53,970 | 54,590 | 55,210 | 55,840 | 56,470 | 57,100 | 57,740 , 380 | 59,020 ,660 | 60,300 | 60,950 ,600 | 62,250 | 62,910 | 63,570 | 64,220 | 64,890 | 65,550 [1024.7
10246 | 53,220 | 53,830 | 54,460 | 55,080 | 55,710 | 56,340 | 56,970 | 57,600 | 58,240 | 58,880 | 59,520 | 60,160 | 60,810 | 61,460 | 62,110 | 62,760 | 63,420 | 64,080 | 64,740 | 65,410 | 66,070 |1024.6
1024.5 | 53,700 | 54,320 | 54,950 | 55,570 | 56,200 | 56,830 | 57,470 | 58,100 | 58,740 | 59,380 | 60,020 | 60,670 | 61,320 | 61,970 | 62,620 | 63,280 | 63,940 | 64,600 | 65260 | 65920 | 66,590 [1024.5
10244 | 54,190 | 54,810 | 55,440 | 56,070 | 56,700 | 57,330 | 57,960 | 58,600 | 69,240 | 59,880 | 60,530 | 61,180 | 61,830 ( 62,480 | 63,130 . 790 ,450 | 65,110 | 65,780 | 66,450 | 67,110 (10244
1024.3 | 54,680 | 55,300 | 55,930 | 56,560 | 57,190 | 57,830 | 58,460 | 59,100 | 59,740 | 60,390 | 61,040 | 61,680 62,340 | 62,990 | 63,650 | 64,310 | 64,970 | 65630 | 66,300 66,970 | 67,640 |1024.3
1024.2 | 55,170 | 55,800 | 56,420 | 57,060 | 57,690 | 58,320 | 58,960 | 59,600 | 60,250 | 60,890 | 61,540 | 62,190 62,850 63,500 | 64,160 | 64,820 | 65,480 , 150 | 66,820 | 67,490 | 68,160 |1024.2
1024.1 | 55,660 { 56,290 | 56,920 , 58, 190 \ 50,460 | 60,110 | 60,750 | 61,400 | 62,050 | 62,700 | 63,360 | 64,020 | 64,680 | 65 340 | 66,000 | 66,670 | 67,340 | 68,010 | 68,690 |1024.1
1024.0 | 56,150 [ 56,780 | 57,410 | 58,050 | 58,690 | 59,320 | 59,970 | 60,610 61,260 | 61,910 | 62,660 | 63,210 | 63,870 | 64,530 | 65,190 [ 65860 | 66,520 | 67,190 | 67,860 | 68,540 69,210 [1024.0
10239 | 56,680 | 57,310 | 57,950 | 58,580 | 59,220 | 59,860 | 60,510 | 61,150 | 61,800 62,450 | 63,110 63,760 | 64,420 | 65090 | 65750 66,420 | 67,080 | 67,760 | 68,430 69,100 ,780 11023.9
10238 | 57,210 | 57,840 | 58,480 | 59,120 | 59,760 | 60,400 | 61,050 | 61,700 | 62,350 | 63,000 | 63,660 | 64,320 | 64,980 | 65640 | 66,310 66,980 | 67,650 | 68,320 | 69,000 69,670 70,360 |1023.8
10237 | 57,740 | 58,380 | 59,020 | 59,660 | 60,300 | 60,950 | 61,590 | 62,240 | 62,900 | 63,550 | 64,210 64,870 | 65540 | 66,200 | 66,870 | 67,540 | 68,210 68,890 | 69,570 | 70,250 { 70,930 |1023.7
10236 | 58,270 | 58,910 | 59,550 | 60,200 | 60,840 | 61,490 | 62,140 | 62,790 | 63,450 | 64,110 | 64,770 | 65,430 | 66,100 [ 66,760 | 67,430 | 68, 110 ,780 | 69,460 | 70,140 | 70,820 | 71,510 {1023.6
10235 | 58,810 | 59,450 | 60,090 | 60,740 | 61,390 | 62,040 | 62,690 | 63,340 | 64,000 | 64,660 | 65320 65990 | 66,660 | 67,330 | 68,000 | 68,670 | 69,350 | 70,030 | 70,710 | 71,400 ( 72,080 (1023.5
10234 | 59,350 | 59,990 | 60,630 | 61,280 | 61,930 | 62,580 | 63,240 | 63,890 | 64, 65,220 | 65, 880 , 550 ,220| 67,890 68,570 69,240 | 69,9201 70,600 | 71,290 | 71,970 72,660 |1023.4
1023.3 | 59,880 | 60,530 | 61,180 | 61,830 | 62,480 | 63,130 | 63,790 | 64,450 | 65,110 | 65,770 | 66,440 | 67,110 67,780 | 68,460 | 69,130 | 69,810 | 70,490 | 71,180 | 71,860 | 72,650 ,240 11023.3
1023.2 | 60,430 | 61,070 | 61,720 62,370 { 63,030 | 63,680 | 64,340 | 65000 65670 66,330 | 67,000 67,680 | 68,350 | 69,030 | 69,700 | 70,390 | 71,070 ,760 | 72,440 | 73,140 | 73,830 (1023.2
1023.1 | 60,970 | 61,620 \ 62,920 | 63,580 , 64,900 | 65,560 | 66,230 | 66,900 | 67,570 | 68,240 | 68,920 | 69,600 | 70,280 | 70,960 | 71,650 | 72,330 | 73,030 | 73,720 74,410 |10231
10230 | 61,510 | 62,160 | 62,820 | 63,470 | 64,130 | 64,790 | 65,450 | 66,120 | 66,790 | 67,460 | 68,130| 68,810 | 69,490 | 70,170 | 70,850 | 71,540 72,230 | 72,920 [ 73,610 | 74,300 | 75,000 {1023.0
10229 | 62,120 | 62,780 [ 63,430 \ 64,750 | 65,420 | 66,080 | 66,750 | 67,420 | 68,100 | 68,770 | 69,450 | 70,130 | 70,820 [ 71,500 | 72,190 | 72,880 73,570 | 74,270 74,970 | 75,670 |1022.9
10228 | 62,740 | 63,400 [ 64, 64,720 [ 65,380 | 66,050 | 66,720 | 67,390 | 68,060 | 68,740 69,420 70,100 | 70,780 | 71,470 | 72,160 72,850 ( 73,540 74,240 ,930 | 75,640 | 76,340 1022
1022.7 | 63,360 | 64,020 , 65,340 [ 66,010 | 66,680 | 67,350 | 68,030 | 68,700 | 69,380 70,060 | 70,750 | 71,430 | 72,120 | 72,810 | 73,510 ( 74,200 74,900 | 75,600{ 76,3101 77,010 10227
10226 | 63,980 | 64,6 65,310 | 65070 | 66,640 | 67,320 { 67,990 | 68,670 | 69.350 | 70,030 | 70.710| 71,400 | 72,080 | 72,780 | 73,470 | 74,170 | 74.870| 75570 | 76,270 76,980 | 77,690 [10226
1022.5 | 64,610 | 65,270 | 65,940 | 66,610 | 67,280 | 67,950 | 68,630 | 69,310 | 69,990 | 70,680 | 71,360 | 72,050 | 72,740 | 73,440 | 74,130 74,830 75530 | 76,240 f 76,940 ( 77,650 | 78,360 (1022.5
10224 | 65,230 | 65,900 | 66,570 | 67,240 | 67,920 | 68,590 | 69,270 | 69,960 | 70,640 | 71,330 | 72,020 | 72,710 | 73,400 | 74,100 | 74,800 | 75500 | 76,210 | 76,910 | 77,620 ( 78,330 | 79,050 (1022.4
1022.3 | 65,870 | 66,530 | 67,210 | 67,880 | 68,560 | 69,240 | 69,920 | 70,610 | 71,290 71,980 72,670| 73,370 74,070 | 74,770 | 75,470 76,170 | 76,880 | 77,590 , 300 ,010 | 79,730 [1022.3
1022.2 | 66,500 | 67,170 | 67,850 \ 60,200 | 69,890 | 70,570 | 71,260 | 71,950 72,640{ 73,330| 74,030 74,730 75430 | 76,140 76,850 | 77,560 | 78,270.| 78,980 79,700 | 80,420 (1022.2

22 67,130 | 67,810 | 68,490 | 69,170 | 69,850 | 70,540 | 74,220 | 71,910 | 72,610 73.300| 74,000 | 74,700 | 75.400 | 76.110 | 76,810 | 77,520 | 78,240 | 78,950 | 79,670 | 80,390 | 81,110 |1022.1
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DISCHARGE

IN CUBIC FEET PER SECOND

NORRIS DAM
FOR ALL SPILLWAYS AT IDENTICAL

25

ELEVATIONS

GATE
ELEVATION
IN FEET

HEADWATER ELEVATION

GATE
ELEVATION
IN FEET

89, 360

1038.0 | 10381 | 1038.2 | 1038.3 | 10384 | 10385 | 1038.6 | 1038.7 | 10388 | 1038.9 | 1039.0 | 1039.1 | 1039.2 | 1039.3 | 1039.4 | 10395 | 1039.6 | 1039.7 | 1039.8 | 1039.9 | 1040.0
1022.0 | 67,770 | 68,450 | 69,130 | 69,810 | 70,500 | 71,190 | 71,880 | 72,570 | 73,270 | 73,960 | 74,660 | 75,370 | 76,070 | 76,780 | 77,490 | 78,200 | 78,920 | 79,640 | 80,350 | 81,080 | 81,800 |1022.0
10219 | 68,460 | 69,140 | 69,820 | 70,510 | 71,190 | 71,880 | 72,580 | 73,270 | 73,970 | 74,670 | 75,380 | 76,080 | 76,790 | 77,500 | 78,210 | 78,930 | 79,650 | 80,370 | 81,000 | 81,820 | 82,540 |1021.9
1021.8 | 69,140 | 69,820 | 70,5101 71,200 { 71,890 | 72,580 | 73,280 | 73,980 | 74,680 | 75,390 | 76,090 | 76,800 | 77,510 78,230 | 78,940 | 79,660 | 80,380 , 81,830 | 82,560 | 83,290 |1021.8
1021.7 | 69,830 | 70,520 | 71,210 | 714,900 | 72,590 | 73,290 | 73,990 | 74,690 | 75,390 76,100 | 76,810 | 77,520 | 78,2401 78,950 | 79,670 | 80,390 | 81,120 | 81,850 | 82,570 | 83,310 | 84,040 |1021.7
10216 | 70,520 | 71,210 , 900 ,600 | 73,300 | 74,000 | 74,700 | 75,400 | 76,110 | 76,820 | 77,530 | 78,250 | 78,970 79,630 | 80,410 | 81,130 | 81,860 | 82,590 | 83,320 | 84,060 | 84,790 (10216
10215 | 71,220 71,910 | 72,610 | 73,300 ( 74,000 | 74,710 | 75,410 | 76,120 | 76,830 | 77,540 | 78,260 | 78,980 | 79,700 | 80,420 | 81,150 | 81,870 | 82,600 | 83,340 | 84,070 | 84,810 85,550 |1021.5
1021.4 ,920 1 72,610 | 73,310 | 74,010 74,720 | 75,420 | 76,130 | 76,840 | 77,560 ( 78,270 | 78,990 { 79,710 | 80,430 81,160 | 81,830 | 82,620 | 83,350 | 84,090 | 84,830 | 85570 | 86,310 |1021.4
1021.3 | 72,620 | 73,320 | 74,020 ( 74,720 | 75,430 | 76,140 | 76,850 | 77,570 ( 78,280 | 79,000 | 79,720 , 450 ,170 | 81,900 | 82,630 | 83,370 | 84,100 | 84,840 [ 85580 [ 86,330 | 87,070 {1021.3
1021.2 { 73,330 74,030 | 74,730 | 75,440 | 76,150 | 76,860 | 77,580 | 78,290 | 79,010 79,740 | 80,460 | 81,190 | 81,920 | 82,650 | 83,380 ( 84,120 | 84,860 | 85600 | 86,350 | 87,090 87,840 {1021.2
1021.1 | 74,040 | 74,740 | 75,450| 76,160 | 76,870 | 77,590 | 78,310 | 79,030 | 79,750 | 80,470 | 81,200 ( 81,930 | 82,660 | 83,400 | 84,140 | 84,880 | 85,620 | 86, 360 s 87,860 | 88,610 [1021.1
1021.0 | 74,750 | 75,460 | 76,170 | 76,880 | 77,600 | 78,320 | 79,040 | 79,760 | 80,490 | 81,220 | 81,950 | 82,680 | 83,420 | 84,150 | 84,890 | 85640 86,380 | 87,130 | 87,880 88,630 | 89,390 |1021.0
10209 | 75,510 [ 76,220 | 76,940| 77,660 | 78,380 | 79,100 | 79,820 f 80,550 | 81,280 { 82,010 | 82,740 ! 83,480 | 84,220 | 84,960 | 85710 86,450 ,200 | 87,950 | 88,710 | 89,460 | 90,220 |1020.9
10208 | 76,280 | 77,000 | 77,710 78,430 | 79,160 | 79,880 | 80,610 | 81,340 [ 82,070 | 82,810 | 83,550 | 84,290 | 85,030 | 85,770 | 86,520 | 87,270 | 88,020 | 88,780 | 89,540 | 90,300 | 91,060 |1020.8
1020.7 | 77,050 | 77,770 | 78,490 | 79,220 | 79,940 | 80,670 | 81,400 | 82,140 82,870 | 83,610 | 84,350 | 85 100 | 85840 | 86,590 , 340 , 100 ,850 | 89,610 | 90,370 | 91,130 | 91,900 11020.7
10206 | 77,830 | 78,550 | 79,280 | 80,000 | 80,730 | 81,460 | 82,200 | 82,940 | 83,680 | 84,420 | 85, 160 ,910 | 86,660 | 87,410 | 88,170 | 88,920 | 89,680 [ 90,450 | 91,210 | 91,980 | 92,750 |1020.6
10205 | 78,610 | 79,330 | 80,060 | 80,790 | 81,530 | 82,260 | 83,000 | 83,740 | 84,480 | 85,230 | 85980 | 86,730 | 87,480 | 88,240 | 89,000 | 89,760 | 90,520 | 91,290 | 92,050 | 92,820 | 93,600 |1020.5
10204 | 79,390 | 80,120 | 80,850 | 81,590 | 82,330 | 83,070 | 83,810 | 84,550 | 85300 | 86,050 | 86,800 | 87,550 88,310 | 89,070 | 89,830 | 90,600} 917360 92,130 | 92,900 | 93,680 , 1020.4
1020.3 | 80,180 | 80,920 | 81,650 | 82,390 | 83,130 | 83,870 | 84,620 | 85,370 | 86,120 | 86,870 | 87,620 | 88,380 | 89,140 | 89,900 ,670 | 91,440 | 92,2101 92,980 | 93,760 | 94,530 |. 95,310 [1020.3
1020.2 | 80,980 | 81,710 ,450 | 83,190 | 83,940 | 84,680 | 85,430 | 86,180 | 86,940 | 87,690 | 88,450 | 89,210 | 89,980 | 90,740 | 91,510 | 92,280 | 93,060 | 93,830 | 94,610 | 95,390 | 96,180 (1020.2
1020.1 | 81,780 | 82,520 | 83,260 ,000 | 84,750 | 85,500 | 86,250 | 87,010 | 87,760 | 88,520 | 89,290 | 90,050 | 90,820 | 91,590 | 92,360 | 93,140 93,910 | 94,690 | 95470 | 96,260 | 97,050 (1020.1
10200 | 82,580 | 83,320 | 84,070 | 84,820 | 85570 | 86,320 | 87,080 | 87,830 88,600 90,120 | 90,890 | 91,660 | 92,440 | 93,210 | 93,990 | 94,770 | 95560 | 96,340 | 97,130 | 97,920 |1020.0
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26 NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

wip HEADWATER ELEVATION wil
< w < w
© E z | 10400 | 1040.1 | 10402 | 10403 | 10404 | 10405 | 10406 | 1040.7 | 1040.8 | 10409 | 1041.0 | 1041.1 | 1041.2 | 10413 | 10414 | 1041.5 | 1041.6 | 1041.7 | 1041.8 | 10419 | 10420 | ° 5 z
10340 | 17,130 | 17,560 { 17,990 | 18,4201 18,860 | 19,300 | 19,740 | 20,190 | 20,640 | 21,090 | 21,550 | 22,000 | 22,470 22,930 | 23,400 | 23,870 | 24,350 | 24,820 | 25,300 | 25,790 [ 26,270 [1034.0
10339 | 17,570 | 18,000 | 18,430 [ 18,870 | 19,300 | 19,750 | 20,190 | 20,640 | 21,100 | 21,550 | 22,010 [ 22,470 | 22,940 | 23,410 | 23,830 | 24,350 | 24,830 | 25,310 | 25,800 | 26,280 [ 26,770 [1033.9
10338 | 18,000 { 18,430 | 18,870 [ 19,310 | 19,750 | 20,200 | 20,650 | 21,100 | 21,560 | 22,020 | 22,480 [ 22,950 | 23,420 | 23,890 24,360 | 24,840| 25320 | 25810 | 26,290 | 26,780 [ 27,280 11033.8
1033.7 \ 18,880 | 19,320 \ 20,210 | 20,660 | 21,110 | 21,570 | 22,030 | 22,490 | 22,950 | 23,420 | 23,900 | 24,370 | 24,850 | 25,330 | 25,820 26,300 , 27,290 1 27,780 [1033.7
10336 | 18,880 | 19,320 | 19,770 | 20,210 | 20,660 | 21,120 | 24,570 | 22.030 | 22/500 | 22,960 | 23,430 | 23,900 | 24,380 | 24.860 | 25,340 | 25,830 | 26,310 | 26,800 | 27,300 | 27,780 | 28,280 (10336
1033.5 | 19,330 | 19,770 | 20,220 | 20,670 | 21,120 | 21,580 22,040 | 22,500 | 22,970 | 23,440 | 23,910 | 24,390 | 24,870 | 25,350 | 25830 | 26,320 | 26,810| 27,310 | 27,800 ( 28,300 | 28,810 (1033.5
10334 | 19,780 | 20,220 | 20,680 | 21,130 | 21,590 | 22,050 | 22,510 | 22,980 [ 23,450 | 23,920 | 24,400 | 24,880 | 25,360 | 25840 | 26,330 | 26,820 | 27,320 | 27,810 28,310 | 28 820 | 29,320 (10334
1033.3 | 20,230 | 20,680 | 21,140 | 21,590 | 22,050 | 22,520 | 22,990 | 23,460 | 23,930 | 24,410 | 24,880 | 25,370 | 25850 | 26,340 | 26,8301 27,330 | 27,820 | 28,330 | 28,830 29,330 | 29,840 (10333
10332 { 20,690 | 21,140 | 21,600 | 22,060 | 22,530 | 22,990 | 23,460 | 23,940 | 24,410 | 24,890 | 25380 | 25,860 | 26,350 | 26,840 | 27,340 | 27,830 | 28,340 , 29,350 | 29,860 | 30,370 |1033.2
10331 | 21,150 | 21,610 | 22,070 | 22,530 | 23,000 | 23,470 | 23,940 | 24,420 | 24,900 \ 5,870 | 26,360 | 26,850 | 27,350 | 27,850 | 28,350 | 28,850 | 29,360 | 29,870 | 30,380 | 30,890 {1033.1
1033.0 | 21,610 | 22,080 | 22,540 | 23,010 | 23,480 | 23,950 | 24,430} 24,910 | 25,390 | 25,880 | 26,370 | 26,860 27,360 | 27,860 | 28,360 | 28,860 | 29,370 | 29,880 | 30,390 | 30,910 | 31,430 |1033.0
1032.9 | 22,080 | 22,540 | 23,010 | 23,480 | 23,960 | 24,440 | 24,920 | 25,400 : 26,380 ! 26,870 | 27,360 | 27,860 | 28,360 | 28 870 | 29,380 | 29,890 | 30,400 | 30,920 | 31,430 , 1032.9
1032.8 | 22,550 | 23,020 | 23,490 | 23,960 | 24,440 | 24,920 | 25,410 | 25,890 | 26,380 | 26,880 | 27,370 | 27,870 28,370 | 28,880 | 29,380 | 29,890 [ 30,410 | 30,920 | 31,440 | 31,970 32,490 (10328
1032.7 | 23,020 | 23,490 | 23,970 | 24,450 | 24,930 | 25,410 | 25,900 26,390 | 26, 7, 27,880 | 28,380 | 28,880 | 29,390 | 29,900 | 30,420 | 30,930 | 31,450 | 31,970 | 32,500 33,030 (10327
10326 | 23,500 | 23,970 | 24,450 | 24,930 | 25,420 | 25,900 | 26,390 | 26,890 | 27,380 | 27,880 | 28,390 | 28,890 | 29,400 | 29,910 | 30,420 | 30,940 31,460 | 31,980 | 32,510 | 33,040 | 33,570 (1032.6
10325 | 23,980 | 24,460 | 24,940 | 25,420 | 25,910 | 26,400 | 26,890 { 27,390 | 27,890 | 28,390 { 28,900 | 29,410 | 29,920 | 30,430 | 30,950 | 31,470 ; 31,990 | 32,520 | 33,050 | 33,580 | 34,110 |10325
1032.4 | 24,460 | 24,940 | 25,430 | 25,920 | 26,410 | 26,900 | 27,400 | 27,900 | 28,400 | 28,910 ( 29,420 | 29,930 | 30,440 | 30,960 31,480 | 32,000 32,530 | 33,060 | 33,590 | 34,120 | 34,660 (1032.4
10323 | 24,950 | 25,430 | 25,920 | 26,410 | 26,910 | 27,400 | 27,910{ 28,410 | 28,910 | 29,420 | 29,930 | 30,450 | 30,970 | 31,430 | 32,010 | 32,5401 33,070 | 33,600 34,130} 34,670 \ 1032.3
1032.2 | 25,440 | 25,930 | 26,420 | 26,910 | 27,410 | 27,910 | 28,420 28,920 | 29,430 ,940 | 30,460 | 30,980 | 31,500 | 32,020 | 32,550 | 33,080| 33,610 34,140 | 34,680 | 35220 | 35760 |1032.2
1032.1 | 25,930 | 26,430 | 26,920 | 27,420 | 27,920 | 28,420 | 28,930 | 29,440 \ 30,470 { 30,980 | 31,510 | 32,030 | 32,560 [ 33,090 | 33,620| 34,150 | 34,690 | 35,230 | 35780 | 36,320 (1032.1
1032.0 | 26,430 | 26,930 | 27,430 | 27,930 | 28,430 | 28,940 | 29,450 | 29,960 | 30,470 | 30,990 { 31,510 | 32,040 | 32,570 33,100 33,630 | 34,160 | 34,700 [ 35240 35790 | 36,330 | 36,880 [1032.0
1031.9 | 26,930 , , 28,430 | 28,940 , 29,960 | 30,480 | 31,000 [ 31,520 ,040 | 32,570 | 33,100 | 33,630 34,170} 34,710 35250 | 35,790 \ 36,890 | 37,440 10318
10318 | 27,430 | 27,930 [ 28,430 | 28,940 | 29,450 | 29,960 | 30,480 | 31,000 | 31,520 | 32,040 32,570 ( 33,100 | 33, , 1701 34,710 | 35,250 | 35,800 ! 36,890 | 37,450 | 38,000 [1031.8
1031.7 { 27,930 | 28,430 \ 29,450 | 29,970 | 30,480 | 31,000 | 31,520 | 32,050 | 32,580 | 33,110 | 33,640 34,180| 34,710| 35260 | 35800 | 36,350 | 36,900 | 37,450 | 38,010 38,560 |1031.7
10316 | 28,440 | 28,940 | 29,450 | 29,970 | 30,480 | 31,000 | 31,530 | 32,050 | 32,580 | 33,110 | 33,640 | 34,180 | 34,720 , 260 \ 36,350 | 36,900 | 37,460 | 38,010 | 38,570 | 39,130 {10316
1031.5 | 28,950 | 29,460 [ 29,970 | 30,490 | 31,010 | 31,530 | 32,050 | 32,580 | 33,110 | 33,650 | 34,180 | 34,720 | 35260 | 35810 | 36,360 [ 36,910 | 37,460 | 38,020 | 38,570 | 39,140 39,700 {10315
10314 | 29,460 , 30,490 | 31,010 | 31,530 | 32,060 , 33,120 | 33,650 , 34,730 | 35270 35810 | 36,360 | 36,910 | 37,460 | 38,020 | 38,580 | 39,140 ( 39,7101 40,270 |1031.4
1031.3 1 29,970 | 30,4901 31,010 | 31,530 | 32,060 | 32,590 | 33,120 | 33,650 | 34,190| 34,730 35270 35,820 36,370 36,920 | 37,470 , 38,590 | 39,150 | 39,710 40,280 | 40,850 (1031.3
10312 | 30,490 | 31,010 | 31,540 | 32,060 | 32,590 | 33,120 | 33,660 | 34,190 | 34,730 | 35280 | 35820 36,370 | 36,920 | 37,470 | 38,030 38,590 | 39,150 | 39,720 | 40,280 | 40,850 | 41,430 |1031.2
1031.1 | 31,020} 31,540 | 32,060 | 32,590 | 33,120 | 33,660 , 34,740 | 35280 | 35,830 | 36,370 | 36,930 37,480 | 38,040 | 36,600 | 39,160 | 39,720 | 40,290 | 40,880 | 41,430 | 42,010 [1031.1
1031.0 | 31,540 | 32,070 | 32,600 33,130 | 33,660 | 34,200 | 34,740 | 35,280 | 35,830 ] 36,380 | 36,930 | 37,480 | 238,040 | 38,600 | 39,160 39,730 | 40,300 | 40,870 41,440 | 42,020 | 42,600 1031.0
1030.9 | 32,060 | 32,590 | 33,120 | 33,650 | 34,190 | 34,730 | 35270 | 35820 | 36,3701 36,920 | 37,480 | 38,030 | 38,590 | 39,150 | 39,720 | 40,290 [ 40,860 | 41,430 42,010 42,590 | 43,170 11030.9
1030.8 | 32,580 | 33,110 | 33,640 , ,720 | 35,270 | 35,810 | 36,360 | 36,910 | 37,470 | 38,020 | 38,580 39,150 | 39,710 | 40,280 | 40,850 , 42,0001 42,580 | 43,160 | 43,740 [1030.8
1030.7 | 33,100} 33,630 34,170 ( 34,710 | 35260 | 35800 | 36,350 | 36,900 , 38,010 | 38,570 | 39,140 39,700 | 40,270 | 40,840 | 41,410 | 41,990 | 42,570 [ 43,150 ( 43,730 | 44,320 11030.7
10306 | 33,620 | 34,160 | 34,700 | 35,250 | 35,790 | "36,340 | 36,890 | 37,450 | 38,000 | 38,560 | 39,130 | 39,690 | 40,260 | 40,830 | 41,400 , 42)560 | 43,140 | 43,720 | 44,310 | 44,900 [1030.6
10305 | 34,150 | 34,690 | 35240 | 35780 | 36,330 | 36,880 | 37,440 | 37,990 | 38,550 | 39,120 | 39,680 | 40,250 | 40,820 ( 41,400 | 41,970 | 42,550 | 43,130 | 43,720 | 44,300+ 44,890 | 45,480 [1030.5
1030.4 | 34,680 | 35,230 | 35770 | 36,320 | 36,870 | 37,430 | 37,990 | 38,550 | 39,110 \ 40,240 | 40,810 41,390 | 41,960 | 42,540 | 43,120 | 43,710 44,290 | 44,880 | 45,470 | 46,070 {10304
1030.3 | 35,220 | 35760 36,310 | 36,860 | 37,420 | 37,980 | 38,540 | 39,100 | 39,660 | 40,230 | 40,800 | 41,380{ 41,950 | 42,530 | 43,110 | 43,700 | 44,280 | 44,870 45,470 | 46,060 | 46,660 {10303
1030.2 | 35,750 | 36,300 | 36,850 | 37,410 | 37,970 | 38,530 | 39,090 | 39,660 | 40,220 { 40,790 | 41,370 | 41,940 43,100 | 43,690 | 44,280 | 44,870 | 45,460 | 46,050 | 46,650 | 47,250 11030.2
1030.1 | 36,290 \ , 37,960 1520 | 39,080 | 39,650 | 40,210 | 40,790 | 41,360 | 41,940 | 42,510 43,100 | 43,680 | 44,270 | 44,860 | 45,450 | 46,040 \ 47,240 | 47,840 {1030.1
1030.0 | 36,840 | 37,390 | 37,950 | 38,510 | 39,070 | 39,640 | 40,210 | 40,780 | 41,350 | 41,930 | 42,510 | 43,090 | 43,670 | 44,260 | 44,850 | 45,440 | 46,030 | 46,630 | 47,230 | 47,830 | 48,440 (1030.0
10299 | 37,380 | 37,930 | 38,490 | 39,060 | 39,620 | 40,190 | 40,760 | 41,330 | 41,810 | 42,490 | 43,070 | 43,660 | 44,240 | 44,830 | 45420 | 46,020 | 46,620 | 47,220| 47,820 | 48,420 | 49,030 (1029.9
1029.8 | 37,920 | 38,480 | 39,040 | 39,610 | 40,170 | 40,750 | 41,320 41,900 ,470 | 43,060 , 44,2301 44,820 | 45,410 | 46,000 | 46,600 | 47,200 | 47,800 | 48,410 49,020 \ 1029.8
1029.7 | 38,460 | 39,020 | 39,590 | 40,160 | 40,730 | 41,300 | 41,880 | 42,460 | 43,040 | 43,630 | 44,210 44,800 | 45390 | 45,990 | 46,590 | 47,190 | 47,790 | 48,390 | 49,0001 49,610 | 50,230 (1029.7
1029.6 | 39,010 | 39,570 | 40,140 | 40,710 | 41,290 | 41,860 | 42,440 | 43,030 | 43.610 | 44,200 ,790 | 45,380 | 45,970 \ \ 47,770 | 48.380| 48,990 | 49,600 | 50,210 | 50,830 |10296
1029.5 | 39,560 | 40,130 | 40,700 | 41,270 | 41,850 | 42,430 | 43,010 43,590 | 44,180 | 44,770 | 45,360 [ 45,960 | 46,560 | 47,160 | 47,760 | 48,360 | 48,970 | 49,580 | 50,200 | 50,810 | 51,430 |1029.5
10294 | 40,110 | 40,680 | 41,260 | 41,830 | 42,410 | 42,990 [ 43,580 \ 44,760 | 45,350 | 45,940 , 47,140 | 47,740 | 48,350 | 48,960 | 49,570 | 50,180 | 50,800 , 52,030 |1029.4
1029.3 | 40,670 | 41,240 | 41,820 | 42,400 | 42,980 | 43,560 | 44,150 | 44,740 | 45,330 | 45,930 | 46,530 [ 47,130 47,730 | 48,330 | 48,940 | 49,550 | 50,170 | 50,780 | 51,400 | 52,020 [ 52,640 (1029.3
1029.2 | 41,230 | 41,800 | 42,380 | 42,960 | 43,550 | 44,140 | 44,730 | 45,320 | 45,910 | 46,510 47,110 47,710 | 48,320 | 48,930 | 49,540 | 50,150 | 50,770 [ 51,390 ! 52,0101 52,630 [ 53,250 (1029.2
10291 | 41,790 | 42,370 | 42,950 | 43,530 | 44,120 | 44,710 | 45,300 | 45,900 | 46,500 | 47.100 | 47,700 | 48.300| 48,910 | 49,520 | 50,140 | 50,750 | 51,370 | 51,990 | 52,610 | 53,240 | 53,870 |1029.1
1029.0 | 42,350 | 42,930 | 43,520 | 44,110| 44,700 | 45,290 | 45,880 | 46,480 | 47,080 | 47,680 | 48,290 [ 48,900 | 49,510 | 50,120 | 50,740 | 51,360 | 51,980 | 52,600 | 53,230 | 53,850 | 54,480 |1029.0
1028.9 | 42,900 | 43,480 , 44,660 | 45,250 [ 45,850 | 46,450 | 47,050 | 47,650 | 48,260 ( 48,860 49,470 | 50,090 | 50,700 | 51,320 | 51,940 | 52,560 | 53,190 , 54,450 | 55,080 |1028.9
1028.8 | 43,450 , 44, 45,220 | 45,820 [ 46,410 | 47,010 | 47,620 48,220 | 48,830 | 49,440 ( 50,050 | 50,670 | 51,290 , 52,530 | 53,150 | 53,780 | 54,410 55,050 | 55,680 (1028.8
1028.7 | 44,0101 44,530 | 45,190 | 45,780 | 46,380 | 46,980 | 47, 48,190 | 48,790 | 49,400 | 50,020 | 50,630 | 51,250 | 51,870 | 52,430 | 53,120 | 53,750 [ 54,380 | 55010 | 55650 ( 56,280 (1028.7
10286 | 44560 | 45,150 | 45.750 | 46,350 | 46,940 | 47,550 | 48,150 | 48,760 | 49,370 | 49,980 | 50,600 | 51,220 51.840 | 52.460 | 53,080 | 53,710 | 54,340 | 54,970 55,610 | 56,250 | 56,890 |1028.6
1028.5 | 45,1201 45,710 | 46,310 | 46,910 | 47,510 | 48,120 48,730 | 49,340 { 49,950 | 50,560 | 51,180 | 51,800 | 52,420 | 53,050 | 63,680 | 54,310 | 54,940 55570 | 56,210 | 56,850 [ 57,490 (10285
1028.4 | 45,680 | 46,280 | 46,880 | 47,480 | 48,080 | 48,690 | 49,300 | 49,910 | 50,530 | 51,150 | 51,770 | 52,390 | 53,010 | 53,640 | 54,270 | 54,900 | 55,640 | 56,180 | 56,820 | 57,460 | 58, 100 (10284
1028.3 | 46,240 | 46,840 | 47,440 | 48,050 | 48,660 | 49,270 | 49,880 | 50,490 | 51,110 | 51,730 | 52,350 | 52,980 | 53,600 | 54,230 | 54,870 | 55,500 | 56,140 [ 56,780 | 57,420 58,070 [ 58,710 (10283
1028.2 | 46,810 | 47,410 | 48,010 | 48,620 | 49,230 | 49,840 | 50,460 | 51,070 | 51,690 | 52,320 | 52,940 | 53,570 | 54,200 | 54,830 | 55,470 | 56,100 | 56,740 | 57,380 | 58,030 | 58,680 ( 59,330 (1028.2
10281 | 47,380 | 47,980 | 48,590 | 49,200 | 49,810 | 50,420 | 51,040 | 51,660 | 52,280 | 52,910 | 53,530 | 54,160 | 54,800 | 55,430 | 56,070 | 56,710 | 57,350 | 57,990 | 58,640 | 59,290 | 59,940 |1028.1
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IN CUBIC FEET PER SECOND

LB HEADWATER ELEVATION LB
-« [ < S W
@ E z | 1040.0 | 1040.1 1040.2 | 1040.3 | 1040.4 | 1040.5 | 1040.6 1040.7 | 1040.8 | 1040.9 | 1041.0 | 1041.1 1041.2 | 10413 | 10414 | 10415 | 10416 | 10417 | 10418 | 10419 | 1042.0 °dz
1028.0 | 47,950 | 48,550 | 49,160 | 49,770 | 50,390 | 51,000 | 51,620 | 52,250 | 52,870 | 53,500 54,130 | 54,760 | 55,390 | 56,030 | 56,670 | 57,310 | 57,960 | 58,600 59,250 | 59,900 | 60,560 |1028.0
10279 | 48,490 | 49,100 | 49,710 | 50,320 [ 50,940 | 51,560 ] 52,180 | 52,800 X 54, 060 , 690 3 55, 960 X 57,2401 57,890 | 58,530 | 59,180 | 59,830 | 60,490 | 61,140 |1027.9
1027.8 | 49,030 | 49,640 | 50,260 | 50,870 | 51,490 52,110 52,740 | 53,360 | 53,990 ,620 | 55,2601 55,890 | 56,530 57,170 | 57,820 | 58,460 | 59,110 | 59,760 | 60,410 | 61,070 | 61,730 [1027.8
1027.7 | 49,580 | 50,190 | 50,810 | 51,430 [ 52,050 | 52,670 | 53,300 | 53,920 | 54, 55,190 | 55,820] 56,460 | 57,100 | 57,750 | 58,330 | 59,040 | 59, 690 5 61,000{ 61,660 | 62,6320 (1027.7
10276 | 50,130 | 50,740 | 51,360 51,980 | 52,600 53 230 | 53,860 | 54,490 | 55,120 55 750 56 390 | 57,030 | 57,670 58,320 58,970 | 59,620 | 60,270 | 60,930 | 61,580 62,240 | 62,900 {1027.8
1027.5 | 50,680 | 51,290 | 51,910 | 52,530 | 53,160 | 53,790 | 54,420 | 55,050 | 55,680 | 56,320 | 56,960 | 57,600 58,250 | 58,900 | 59,550 | 60,200 | 60,850 | 61,510 | 62,170 | 62,830 { 63,500 |1027.5
10274 | 51,230 | 51,850 | 52,470 | 53,090 | 53,720 | 54,350 X 55,620 | 56,250 § 57,530 | 58,180 58,830 | 59,470 | 60,130 | 60,780 | 61,440 | 62,100 | 62,760 | 63,420 | 64,090 {10274
1027.3 | 51,780 | 52,400 | 53,020 | 53,650 | 54,280 | 54,910 | 565,550 | 56,180 | 56,820 | 57,460 | 58,110 | 58,750 59,400 | 60,050 | 60,710 | 61,360 | 62,020 | 62,680 | 63,350 | 64,010 | 64,680 {1027.3
1027.2 | 52,330 | 52,960 | 53,580 | 54,210 | 54,840 | 55,480 | 56,110 | 56,750 | 57,390 | 58,040 | 58,680 | 59,330 | 59,980 | 60,640 | 61,290 | 61,950 | 62,610 | 63,270 | 63,940 | 64,610 | 65,280 {1027.2
10271 | 52,890 53 520 | 54,140 | 54,770 | 55,410 | 56,040 | 56,680 | 57,320 | 57,970 | 58,610 59,260 | 59,910 60,560 | 61,220 | 61,880 62 540 | 63,200 | 63,860 | 64,530 | 65,200 | 65,870 {1027.1
1027.0 | 53,450 | 54,080 | 54,710 | 55,340 { 55,970 | 56,610 | 57,250 | 57,890 | 58,540 | 59,190 | 59,840 | 60,490 61,150 | 61,800 | 62,460 | 63,120 | 63,790 | 64,460 | 65,130 | 65,800 | 66,470 {1027.0
1026.9 | 53,980 | 54,600 | 55,240 ,870 | 56,510 | 57,150 | 57,790 | 58,430 | 59,080 | 59,730 | 60,380 | 61,040 | 61,690 | 62,350 | 63,020 63,680 | 64,350 65,010 | 65690 | 66,360 \ 1026.9
1026.8 | 54,500 | 55,140 | 55,770 | 66,410 | 57,040 | 57,690 | 58,330 | 58,980 | 59,620 | 60,280 | 60,930 | 61,590 62,240 | 62,910 | 63,570 | 64,230 | 64,900 | 65570 | 66,250 | 66,920 | 67,600 |1026.8
1026.7 | 55,030 | 55,670 | 56,300 , 940 7,580 | 58,220 | 58,870 | 59,520 | 60,170 | 60,820 | 61,480 | 62,140 62,800 | 63,460 | 64,120 | 64,790 | 65,460 | 66,130 | 66,810 | 67,480 | 68,160 [1026.7
1026.6 | 55,560 | 56,200 | 56,840 | 57,480 | 58,120 | 58,760 | 59,410 | 60,060 | 60,710 | 61,370 | 62,030 | 62,690 | 63,350 64 010 | 64,680 | 65350 | 66,020 | 66,690 67,370 | 68,050 | 68,730 (10266
1026.5 | 56,100 | 58,730 | 57,370 | 58,010 | 58,660 | 59,310 | 59,950 | 60,610 | 61,260 | 61,920 | 62,580 | 63,240 | 63,900 | 64,570 | 65,230 | 65910 | 66,580 | 67,250 | 67,930 68,610} 69,300 |1026.5
1026.4 | 56,630 | 57,270 | 57,910 | 58,550 | 59,200 { 59,850 | 60,500 | 61,150 | 61,810 | 62,470 | 63,130 63,790 s 65,120 | 65,7901 66,470 | 67,140 | 67,820 |. 68,500 69,180 | 69,860 [1026.4
1026.3 | 57,160 | 57,800 | 58,450 , 090 ,740 | 60,390 | 61,040 | 61,700 | 62,360 | 63,020 | 63,680 | 64,340 | 65,010| 65,680 | 66,350 67,030 | 67,700 | 68,380 | 69,060 ] 69,750 X 1026.3
1026.2 | 57,700 | 58,340 | 58,990 | 59,630 | 60,280 | 60,930 [ 61,590 | 62,250 | 62,910 | 63,570 | 64,230 | 64,900 | 65,570 X 66,910 | 67,590 | 68,260 | 68,950 | 69,6301 70,310 | 71,000 |1026.2
1026.1 | 58,240 | 58,880 | 59,530 | 60,180 | 60,830 | 61,480 | 62,140 | 62,790 | 63,460 | 64,120 | 64,780 | 65,450 | 66,120 66,800 | 67,470 | 68,150 | 68,830 | 69, 510 70 200§ 70,880 s 1026.1
1026.0 | 58,770 | 59,420 | 60,070 | 60,720 | 61,370 | 62,030 | 62,680 | 63,340 | 64,010 | 64,670 | 65,340 | 66,010 | 66,680 | 67,360 | 68,030 | 68,710 | 69,390 | 70,080 | 70,760 | 71,450 [ 72,140 [1026.0
10259 | 59,290 | 59,940 | 60,590 | 61,240 | 61,900 | 62,550 | 63,210 | 63,870 | 64,540 | 65,210 | 65,870 | 66,550 | 67,220 | 67,900 | 68,570 X 69, 940 X ,310 | 72,000 | 72,690 |1025.9
1025.8 | 59,810 | 60,460 | 61,110 | 61,770 | 62,420 | 63,080 3 64,400 | 65,070 | 65,740 | 66,410 | 67,080 | 67,760 X 69,120 | 69,800 | 70,480 | 71,170 71,860 | 72,550 73,250 |[1025.8
1025.7 | 60,330 | 60,980 | 61,640 | 62,290 | 62,950 | 63,610 | 64,270 s 65,600 | 66,270 | 66,950 | 67,620 | 68,300 68,980 69,660 70,340 | 71,030 71,720 | 72,410 73,100 73,800 {1025.7
1025.6 | 60,850 | 61,510 | 62,160 | 62,820 63,480 | 64,14 64, 65,470 | 66,140 | 66,810 | 67,480 | 68, 160 i 69,520 | 70,200 70,890 71 5801 72,270 | 72,960 73,650 74,6350 {1025.6
10255 | 61,370 | 62,030 | 62,680 | 63,340 | 64,000 | 64,670 | 65,330 | 66,000} 66,670 | 67,350 | 68,020 | 68,700 69,380 | 70,060 | 70,750 | 71,430 | 72,120 | 72,810 73,510 | 74,200 | 74,900 {1025.5
10254 | 61,900 | 62,550 | 63,210 | 63,870 | 64,530 | 65,200 | 65,870 | 66,540 | 67,210 | 67,880 | 68,560 | 69,240 | 69,920 | 70,600 | 71,290 | 71,980 72,670 | 73,360 | 74,060 | 74,760 | 75,460 {10254
1025.3 | 62,420 | 63,080 | 63,740 | 64,400 | 65,0607 65,730 | 66,400 | 67,070 | 67,740 | 68,420 | 69,100 69,780 X s 71,840 | 72,5301 73,220{ 73,910 74,610 | 75,310 | 76,010 [1025.3
1025.2 | 62, 63,600 | 64,260 | 64,930 | 65,590 | 66,260 | 66,930 | 67,610 | 68,280 | 68,960 | 69,640 ; 70,320 | 71,010 | 71,690 72,380 | 73,080 | 73,770 { 74,470 75,160 | 75,870 | 76,570 |1025.2
1025.1 | 63,470 | 64,130 | 64,790 | 65,460 | 66,130 | 66,800 | 67,470 ] 68,140 | 68,820 | 69,500 | 70,180 | 70,860 | 71,550 . 72,930 | 73,620 74,320 75,020 75,720 | 76,420 | 77,130 (10251
1025.0 | 64,000 | 64,660 | 65,320 | 65,990 | 66,660 | 67,330 | 68,000 | 68,680 | 69,360 | 70,040 | 70,720} 71,410 72,100 72,790} 73,480 | 74,170 | 74,870 75,570 | 76,270 | 76,980 | 77,680 (1025.0
1024.9 | 64,510 | 65,180 840 | 66,510 | 67,180 | 67,860 | 68,530 | 69,210 | 69,890 | 70,570 | 71,260| 71,940 72,630 | 73,330 74,020 | 74,7201 75,410 76,120} 76,820 | 77,530 | 78,230 |1024.9
1024.8 | 65,030 | 65,700 | 66,360 | 67,030 | 67,710 | 68,380 | 69,060 | 69,740 | 70,420 | 71,100 | 71,790} 72,480 | 73,170 X 74,560 | 75,260 | 75,960 | 76,660 77,370 | 78,080 | 78,780 [1024.8
1024.7 | 65,550 | 66,220 | 66,890 | 67,560 | 68,230 | 68,910 | 69,590 | 70,270 | 70,950 | 71,640 | 72,330 | 73,020 73,710 74,410 75100 | 75,800 | 76,510 | 77,210 | 77,920 | 78,630 | 79,340 (1024.7
1024.6 | 66,070 | 66,740 | 67,410 | 68,080 68 760 | 69,440 70 120 [ 70,800 | 71,490 | 72,170 | 72,860 | 73,560 | 74,250 , 75,650 | 76,350 | 77,050 77,760 | 78,470 | 79,180 | 79,890 [1024.6
1024.5 | 66,590 | 67,260 | 67,940 | 68,610 | 69,290 | 69,970 | 70,650 | 71,330 | 72,020 | 72,710 | 73,400 | 74,100 | 74,790 | 75,490 76,190 | 76,890 | 77,600 78,310 79,020 | 79,730 | 80,440 [1024.5
10244 | 67,110 | 67,790 | 68,460 | 69,140 ,820 | 70,500 | 71,180 | 71,870 , 73, 250 3, 940 . 75,330 76,030 76,740 44 78,150 { 78,860 | 79,570 | 80,280 | 81,000 |1024.4
1024.3 | 67,640 | 68,310 | 68,990 | 69,670 | 70,350 71,030 | 71,710 | 72,400 | 73,090 | 73,790 | 74,480 75,180 | 75,880 | 76,580 { 77,280 | 77,990 78,700 | 79,410 | 80,120 | 80,840 81,560 [1024.3
1024.2 | 68,160 | 68,840 | 69,510 | 70,190 | 70,880 | 71,560 | 72,250 | 72,940 | 73,630 | 74,320 | 75020| 75,720 | 76,420 | 77,120{ 77,830 | 78,540 | 79,250 | 79,960 | 80,680 | 81,390 | 82,110 |1024.2
1024.1 | 68,690 | 69,360 | 70,040 | 70,720 | 71,410} 72,090 | 72,780 73 470 | 74,170 74,860 75 560 76 260 | 76,970 | 77,670 78,380 X ,800 | 80,520 | 81,230 | 81,950 | 82,670 |1024.1
1024.0 | 69,210 | 69,890 | 70,570 | 71,260 71,940 | 72,630 | 73,320 | 74,010 | 74,710 | 75,410 | 76,110} 76,810 | 77,510 | 78,220 | 78,930 | 79,640 | 80,350 | 81,070 81,790 | 82,510 | 83,230 {1024.0
10239 | 69,780 | 70,460 | 71,150 | 71,830 | 72,520 | 73,210 | 73,900 | 74,600 | 75,300 | 75,930 | 76,700 | 77,400 X 78,8201 79,530 | 80,240 { 80,960 | 81,680 | 82,400 | 83,120 | 83,840 |1023.9
10238 | 70,360 | 71,040 | 71,720 ,410 | 73,100 | 73,790 | 74,490 | 75,190 | 75,880 | 76,590 | 77,290 78,000 | 78,710 | 79,420 80,130 | 80,850 | 81,560 | 82,280 83,010 | 83,730 s 1023.8
1023.7 | 70,930 | 71,610 | 72,300 | 72,990 | 73,680 | 74,380 75,080 | 75,770 | 76,480 | 77,180 | 77,880 | 78,590 | 79,310 | 80,020 | 80,730 | 81,450 | 82,170 82,900 | 83,620 | 84,350 | 85,080 |1023.7
10236 | 71,510 | 72,190 { 72,880 73 570 | 74,270 | 74,960 | 75,660 | 76,370 | 77,070 | 77,780{ 78,480 | 79,190 | 79,910 80,620 | 81,340 | 82,060 | 82 780 83 510 84 240 | 84,960 | 85,700 [1023.6
10235 | 72,080 | 72,770 | 73,460 74,160 | 74,850 | 75,550 | 76,250 | 76,960 | 77,660 | 78,370 79,080 | 79,800 | 80,510| 81,230 ( 81,950 | 82,670 | 83,400 | 84,120 | 84,850 | 85,580 | 86,320 |1023.5
10234 | 72,660 | 73,350 | 74,050 74,740 | 75,440 | 76,140 | 76,850 | 77,550 | 78,260 | 78,970 | 79,680 | 80,400 | 81,120{ 81,840 82,560 | 83,280 | 84,010 | 84,740 | 85470 | 86,200 | 86,940 |1023.4
10233 | 73,240 | 73,940 | 74,630 75,330 76,030 | 76,740 | 77,440 | 78,150 | 78,860 | 79,570 80,200 | 81,010} 81,730 X 83,170 { 83,900 | 84,630 | 85360 86,090 | 86,830 87,570 (1023.3
1023.2 | 73,830 | 74,520 | 75,220 | 75,920 | 76,630 | 77,330 3 78,750 80, 180 ,800 | 81,610 83,060 | 83,790 | 84,510 85,250 | 85,980 86,710 | 87,450 | 88,190 [1023.2
1023.1 | 74,410 75,110 | 75,810 76,520 | 77,220 77 930 | 78,640 79 350 | 80,070 80 780 | 81,500 82,220 | 82,950 | 83,670 84,400 | 85,130 85,870 | 86,600 87,340 | 88,080 | 88,820 (1023.1
1023.0 | 75,000 | 75,700 | 76,400 77,110 | 77,820 | 78,530 | 79,240 | 79,950 | 80,670 | 81,390 ( 82 110 82,830 | 83,560 | 84,290 | 85020 | 85,750 | 86,490 | 87,230 | 87,970 | 88,710 | 89,450 {1023.0
10229 | 75,670 | 76,370 77,0801 77,780 | 78,490 | 79,210 | 79,920 | 80,640 | 81,360 | 82,080 82,800 | 83,530 | 84,260 | 84,990 | 85,720 | 86,460 87,200 s 88,680 | 89,430 90,170 {10229
1022.8 | 76,340 | 77,040 | 77,750 | 78,460 | 79,170 | 79,890 | 80,610 | 81,330 82,050 | 82,770 | 83,500 | 84,230 | 84,960 { 85,700 | 86,430 | 87,170 87,910 | 88,650 | 89,400 | 90,150 | 90,900 {1022.8
1022.7 | 77,010 | 77,720 | 78,430 | 79,140 | 79,860-] 80,580 | 81,300 | 82,020 { 82,740 | 83,470 | 84,200 | 84,930 | 85,670 | 86,400 | 87,140 | 87,880 | 88,630 | 89,370 | 90,120 | 90,870 | 91,620 |1022.7
1022.6 | 77,690 | 78,400 | 79,110 | 79,830 | 80,540 | 81,260 | 81,990 82 710 | 83,440 84,170 | 84,900 | 85,640 | 86,370 87,110 | 87,850 | 88,600 89,340 90,090 ,840 | 91,600 | 92,350 [1022.6
1022.5 | 78,360 | 79,0801 79,790 | 80,510 | 81,230 | 81,960 | 82,680 | 83,410 | 84,140 | 84,870 | 85610 | 86,340 | 87,080 87,830 88,570 | 89,320 | 90,070 | 90,820 | 91,570 | 92,330 | 93,090 |1022.5
10224 | 79,050| 79,760 | 80,480 | 81,2001 81,930 | 82,650 | 83,380 | 84,110 | 84,840 85,580 | 86,320 | 87,060 | 87,800 , 54 89, 290 , 90, 790 s 92,300t 93,060 | 93,820 110224
10223 | 79,730| 80,450 | 81,170 | 81,890 | 82,620 : 84, 84,810 | 85,550 | 86,290 | 87,030 87,770 | 88,510 89,260 | 90,010 90,760 | 91,520 | 92,280 | 93,030 | 93,800 X 1022.3
1022.2 | 80,4201 81,140 | 81,860 | 82,590 | 83,320 . 84,780 | 85,520 | 86,260 | 87,000| 87,740 | 88,490 | 89,230 89,980 | 90,740 | 91,490 92,250 93,010 93,770 | 94,530 | 95,300 {10222
1022.1 | 81,110 81,830 | 82,560 83 290 | 84,020 | 84,750 85,490 86 230 | 86,970 87 710 | 88,460 | 89,210 | 89,960 | 90,710 91,470 | 92,220 | 92,980 | 93,750 | 94,510 | 95,280 96 050 {10221
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g HEADWATER ELEVATION wls
< < 'S
© 2 z | 1040.0 | 10401 | 10402 | 10403 | 10404 | 10405 | 10406 | 10407 | 10408 | 10409 | 1041.0 | 10411 | 10412 | 10413 | 10414 | 10415 | 10416 | 1041.7 | 1041.8 | 10419 | 10420 | ° E z
1022.0 | 81,800 | 82,530 | 83,260 | 83,990 | 84,720 | 85,460 | 86,200 | 86,940 | 87,690 | 88,430 89,180 | 89,930 | 90,680 | 91,440 | 92,200 | 92,960 93,720 | 94,480 | 95250 [ 96,020 | 96,790 |1022.0

1021.9 | 82,540 | 83,270 | 84,010 | 84,740 | 85,480 | 86,220 | 86,960 | 87,700 | 88,450 | 89,200 | 89,950 ,710 1 91,460 | 92,220 | 92,980 93,750 ,510 | 95,280 | 96,050 [ 96,820 | 97,600 [1021.9

1021.8 | 83,290 | 84,020 | 84,760 | 85500 | 86,240 | 86,980 | 87,720 | 88,470 | 89,220 | 89,970 | 90,730 | 91,490 | 92,240 | 93,010 , 770 | 94,540 | 95,310 | 96,080 | 96,850 97,630 | 98,400 |1021.8

1021.7 | 84,040 | 84,780 | 85510 | 86,250 | 87,000 | 87,740 | 88,490 | 89,240 | 90,000 | 90,750 | 91,510 | 92,270 | 93,030 | 93,800 94,560 | 95,330 | 96,100 | 96,880 | 97,650 | 98,430 99,210 {10217

10216 | 84,790 | 85,530 | 86,270 | 87,020 | 87,760 | 88.510 ) 89,260 | 90,020 | 90,770 | 91,530 92,290 ,060 | 93,820 | 94,590 | 95,360 | 96,130 | 96,910 ,680 | 98,460 | 99,240 | 100,000 [1021.6

1021.5 | 85,550 | 86,290 | 87,040 | 87,780 | 88,530 | 89,280 | 90,040 | 90,800 | 91,550 | 92,320 | 93,080 | 93,850 | 94,610 95390 | 96,160 96,930 | 97,710 | 98,490 | 99,280 | 100, 100 | 100, 800 11021.5
10214 | 86,310 | 87,060 | 87,800 | 83,550 | 89,310 | 90,060 | 90,820 91,580 ,340 | 93,1001 93,870 ,640 1 954101 96,190 | 96,960 { 97,740 98,520 | 99,310 | 100, 100 | 100, 900 | 101,700 {1021.4

1021.3 | 87,070 | 87,820 | 88,570 | 89,330 | 90,080 | 90,840 | 91,600 | 92,360 | 93,130 | 93,900 | 94,670 | 95440 | 96,210 | 96,990 | 97,770 | 98,550 | 99, 340 | 100, 100 { 100, 900 | 101,700 | 102,500 |1021.3

1021.2 | 87,840 | 88,590 | 89,350 | 90,100 | 90,860 | 91,620 | 92,390 93,150 | 93,920 | 94,690 95470 | 96,240 | 97,020 [ 97,800 | 98,580 | 99, 370 | 100, 200 | 100, 900 { 101, 700 | 102, 500 | 103, 300 |1021.2

1021.1 | 88,610 | 89,370 | 90,130 | 90,890 ,650 | 92,410 | 93,180 93,950 .720 | 95,490 | 96,270 | 97.050 | 97,830 | 98,610 | 99,400 | 100,200 | 101,000 | 101, 800 | 102, 600 | 103, 400 | 104,200 |1021.1

1021.0 | 89,390 | 90,150 | 90,910 | 91,670 | 92,440 | 93,200 | 93,970 | 94,740 | 95520 | 96,300 | 97,080 | 97,860 98,640 { 99,430 | 100,200 | 101,000 | 101,800 | 102,600 | 103,400 | 104, 200 | 105,000 [1021.0

1020.9 | 90,220 | 90,980 | 91,750 | 92,510 | 93,280 | 94,050 | 94,830 | 95,600 | 96,380 | 97,160 ,940 | 98,730 | 99,520 | 100, 300 | 101, 100 | 101, 900 | 102, 700 | 103, 500 | 104, 300 | 105, 100 | 105,900 (1020.9

10208 | 91,0801 91,820 | 92,590 | 93,360 | 94,130 | 94,910 | 95,680 | 96,460 | 97,240 | 98,030 | 98,820 | 99,600 | 100,400 { 101, 200 | 102, 000 | 102, 800 | 103, 600 | 104,400 | 105,200 | 106, 000 | 106, 800 (1020.8

1020.7 | 91,9004 92,670 | 93,440 ,210 | 94,990 | 95,770 | 96,550 | 97,330 | 98,110 | 98,900 99,690 | 100, 500 | 101, 300 { 102, 100 | 102, 900 | 103, 700 | 104, 500 | 105, 300 | 106, 100 | 106, 900 | 107, 700 |1020.7

10206 | 92,750 | 93,520 | 94.290 | 95,070 | 95.850 | 96.630 | 97,410 98,200 | 98,930 | 99,780 | 100,600 | 101, 400 | 102, 200 | 103 000 { 103, 800 | 104, 600 | 105, 400 | 106, 200 | 107, 000 ,800 | 108,600 (1020.6

1020.5 | 93,600 | 94,370 | 95150 | 95,930 | 96,710 | 97,500 | 98,290 | 99,080 | 99,870 | 100, 700 | 101, 500 | 102, 300 | 103, 100 | 103,900 | 104, 700 | 105, 500 | 106, 300 { 107, 100 | 107, 900 | 108, 700 | 109, 600 |1020.5

10204 | 94,450 | 95230 | 96,010 | 96,800 | 97,580 | 98,370 | 99,160 | 99,960 | 100,800 | 101,500 { 102, 300 | 103, 200 | 104, 000 | 104, 800 | 105, 600 | 106, 400 ,200 | 108,000 | 108, 800 | 109, 700 | 110,500 |1020.4

1020.3 | 95,310 1 96,090 | 96,880 | 97,670 | 98,460 , 250 | 100, 000 ( 100, 800 | 101,600 | 102, 400 | 103, 200 | 104, 100 | 104, 900 | 105, 700 | 106, 500 { 107, 300 | 108, 100 ; 108, 900 | 109, 800 | 110, 600 | 111,400 |1020.3

1020.2 | 96,180 | 96,960 | 97,750 | 98,540 | 99,340 | 100, 100 | 100, 900 | 101, 700 | 102, 500 | 103, 300 | 104, 100 | 105, 000 [ 105, 800 | 106, 600 | 107, 400 | 108, 200 | 109, 000 | 109, 900 | 110, 700 | 111, 500 | 112,400 |1020.2

10201 | 97,050 | 97,840 | 98,630 | 99,420 | 100,200 | 101,000 | 101,800 | 102, 600 | 103,400 | 104, 200 | 105, 100 | 105. 900 | 106, 700 | 107, 500 | 108, 300 | 109. 100 | 110, 000 | 110, 800 | 111,600 | 112,500 | 113,300 [1020.1

1020.0 { 97,920 | 98,710 | 99,510 | 100,300 | 101, 100 | 101,900 | 102, 700 | 103, 500 | 104, 300 | 105, 100 | 106, 000 | 106, 800 { 107, 600 | 108, 400 | 109, 200 | 110, 100 | 110, 900 | 111,700 | 112,600 | 113,400 | 114,200 }1020.0
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FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND
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GATE
ELEVATION
IN FEET

HEADWATER ELEVATION

10425 | 1042.6 | 1042.7 | 10428 | 10429 | 1043.0 | 10431 | 10432 | 10433 | 10434 | 10435

10281

59, 940

, 000
42, 580
43,180
43,750
44,3
44,910
45, 490

59, 980
60, 600

30,320
30, 850

44,340
44,930
45, 520
48, 100
46, 690
47,280

56,410
57,030

62,570

28,750 | 29,260 29,760 | 30,270 | 30,790 | 31,300 | 31,820| 32,340 | 32,860 | 33,390 33,920

610
63,240 | 63,900 | 64,570 | 65,240 | 65,920 | 66,500 | 67,270 | 67,950 | 68,630 | 69,320 | 70,000

71,380

72,780

44,750
45, 360

5
60,410
61, 060
6

73,470

10,
10,

MAY 2000

HEADWATER 1042 to 1044




NORRIS DAM

30
IN CUBIC FEET PER SECOND

wip HEADWATER ELEVATION wiy
© E z | 10420 | 10421 | 10422 | 10423 [ 10424 | 10425 | 10426 | 10427 | 10428 | 10429 | 10430 | 1043.4 | 1043.2 { 10433 | 10434 | 10435 | 10436 | 1043.7 | 10438 | 10439 | 10440 | ° § z
1028.0 | 60,560 | 61,220 [ 61,870 | 62,540 | 63,200 63,870 | 64,530 | 65,200 | 65,880 | 66,550 | 67,230 | 67,910 | 68,530 | 69,280 | 69,970 | 70,660 | 71,350 | 72,040 | 72,740 | 73,440 | 74,140 {1028.0
1027.9 | 61,140 | 61,800 [ 62,460 | 63,130 ; 63,790 ,460 | 65, 130 ,800 | 66,480 | 67,160 | 67,840 | 68,520 ( 69,200 | 69,890 ( 70,580 [ 71,270 | 71,960 | 72,660 | 73,360 ,060 | 74,760 |1027.9
1027.8 | 61,730 | 62,390 [ 63,050 | 63,720 ,380 | 65,050 | 85,730 | 66,400 | 67,080 | 67,760 | 68,440 | 69,120 | 69,810 | 70,500 | 71,190 | 71,880 | 72,580 ,280 | 73,980 | 74,680 75,390 |1027.8
1027.7 | 62,320 | 62,980 [ 63,640 | 64,310 | 64,980 | 65,650 | 66,330 | 67,000 67,680 | 68,360 | 69,050 | 69,730 | 70,420 | 71,110 71,810 | 72,500 | 73,200 73,900 | 74,600! 75,300 | 76,010 |1027.7
10276 | 62,900 | 63,570 | 64, 64,910 | 65,580 .250 | 66,930 | 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 ,640 (1027.6
1027.5 | 63,500 1 64,160 | 64,830 65500 | 66,180 | 66,850 | 67,530 | 68,210 | 68,890 | 69,580 | 70,270 | 70,960 | 71,650 | 72,340 73,040 | 73,740 | 74,440 | 75,140 75,850 | 76,560 | 77,270 (1027.5
10274 | 64,090 | 64,760 [ 65,430 | 66,100 66,780 ,450 | 68,130 | 68,820 , , 70,880 | 71,5701 72,260 | 72,9601 73,660 | 74,360 75080 | 75770 ,480 | 77,190 | 77,900 |1027.4
1027.3 | 64,6801 65,350 | 66,020 | 66,700 | 67,380 | 68,060 | 68,740 | 69,420 | 70,110} 70,800 | 71,490 72,190{ 72,880 | 73,580 | 74,280 | 74,980 | 75690 | 76,400 ( 77,110 | 77,820 | 78,530 (1027.3
1027.2 | 65,280 | 65,950 | 66,620 | 67,300 | 67,980 | 68,660 | 69,350 | 70,030 | 70,720 | 71,410| 72,110 | 72,800 | 73,500 | 74,200 | 74,900 | 75610 | 76,320 | 77,030 [ 77,740 | 78,450 79,170 (1027.2
1027.1 | 65,870 | 66,550 [ 67,220 | 67,900 | 68,590 | 69,270 | 69,960 | 70,640 | 71,340 | 72,030 | 72,720 | 73,420 | 74,120 | 74, 75, 530 \ , 940 1660 | 78,370 | 79,090 | 79800 {1027.1
1027.0 | 66,470 | 67,150 | 67,830 | 68,510 | 69,190 | 69,880 | 70,570 | 71,260 | 71,950 | 72,640 | 73,340 | 74,040 | 74,740} 75,450 | 76,150 | 76,860 | 77,570 | 78,290 { 79,000 | 79,720 | 80,440 (1027.0
10269 | 67,030 | 67,710 | 68,390 | 69,080 | 69,760 | 70,450 | 71,140 | 71,830 | 72,530 | 73,220 | 73,920 | 74,620 | 75,330 | 76,030 | 76,740 | 77,450 78,160 | 78,880 | 79,600 | 80,320 | 81,040 |1026.9
1026.8 | 67,600 | 68,280 | 68,960 | 69,640 | 70,330 | 71,020 | 71,710 | 72,410 | 73,100 | 73,800 | 74,500 | 75,200 | 75,910 76,620 | 77,330 | 78,040 78,750 | 79,470 { 80,190 | 80,910 | 81,630 (1026.8
1026.7 | 68,160 | 68,840 [ 69,530 | 70,210 | 70,900 | 71,590 | 72,290 ,980 | 73,680 | 74,380 | 75,080 | 75,790 | 76,490 | 77,200 | 77,920 | 78,630 | 79,340 | 80,060 80,780 | 81,510 82,230 11026.7
10266 | 68,730 | 69,410 | 70,100 | 70,790 | 71,480 | 72,170 | 72,860 | 73,560 | 74,260 | 74,960 | 75,670 | 76,370 | 77.080 | 77,790 | 78,500 | 79,220 | 79,940 | 80660 | 81,380 | 82,100 | 82,830 |1026:6
10265 | 69,300 | 69,980 | 70,670 | 71,360 | 72,050 | 72,740 | 73,440 | 74,140 | 74,840 | 75,540 | 76,250 | 76,960 | 77,670 | 78,380 | 79,090 | 79,810 | 80,530 | 81,250 | 81,970 | 82,700 | 83,430 {10265
1026.4 | 69,860 | 70,550 | 71,2401 71,930 | 72,620 | 73,320 | 74,020 | 74,720 | 75,420 | 76,130 | 76,830 | 77,540 | 78,250 | 78,970 | 79,680 | 80,400 81,120 | 81,850 | 82,570 | 83,300 | 84,030 11026.4
1026.3 | 70,4301 74,120 | 71,810 | 72,500 | 73,200 | 73,900 | 74,600 ,300 | 76, 000 \ 77,420 | 78,130 | 78,840 79,560 | 80,280 | 81,000 81,720 | 82,440 | 83,170 | 83,900 | 84,630 (1026.3
1026.2 | 71,000 | 71,690 | 72,380 | 73,080 | 73,780 | 74,470 | 75,180 75880 | 76,590 | 77,290 | 78,000 | 78,720 | 79,430 | 80,150 | 80,870 | 81,590 | 82,310 | 83,040 | 83,770 | 84,500 230 (1026.2
1026.1 | 71,570 | 72,260 | 72,960 | 73,650 | 74,350 | 75,050 | 75,760 | 76,460 | 77,170 | 77,880 | 78,590 | 79,310 | 80,020 | 80,740 | 81,460 | 82, 190 | 82,910 | 83.640 | 84,370 | 85,100 | 85,840 |1026.1
1026.0 | 72,140 | 72,840 | 73,530} 74,230 | 74,930 | 75,630 | 76,340 | 77,050 | 77,750 | 78,470 | 79,180 | 79,900 | 80,610 | 81,330 | 82,060 | 82,780 | 83,510 | 84,240 | 84,970 | 85,700 | 86,440 |1026.0
10259 | 72,690 | 73,390 | 74,090 | 74,790 75,490 | 76,190 | 76,900 | 77,610 | 78,320 | 79,030 | 79,750 | 80,460 | 81,180 | 81,910 | 82,630 | 83,360 | 84,080 | 84,820 | 85550 | 86,280 | 87,020 10259
1025.8 | 73,250 | 73,940 | 74,640 | 75,340 ( 76,0401 76,750 | 77,460 | 78,170 | 78,880 | 79,600 | 80,310 | 81,030 | 81,750 | 82,480 | 83,200 | 83,930 | 84,660 ,390 | 86,130 | 86,860 | 87,600 |1025.8
1025.7 | 73,800 | 74,500 | 75,200 | 75,900 76,600 [ 77,310 | 78,020 | 78,730 | 79,440 | 80,160 | 80,880 | 81,600 | 82,320 | 83,050 | 83,780 | 84,500 | 85,240 | 85970 | 86,710 | 87,440 | 88,190 10257
1025.6 | 74,350 | 75,050 | 75,750 \ 77,160 | 77,870 | 78,580 | 79,290 | 80,010 | 80,730 | 81,450 | 82,170 | 82,890 | 83,620 | 84,350 | 85,080 | 85,810 | 86,550 7290 | 88,030 | 88,770 (10256
1025.5 | 74,900 | 75,600 | 76,310 | 77,010 | 77,720 | 78,430 | 79,140 | 79,860 | 80,580 | 81,290 | 82,020 | 82,740 | 83,470 | 84,190 | 84,920 | 85,660 | 86,390 | 87,130 | 87,870 88,610 | 89,350 (10255
10254 | 75,460 | 76,160 | 76,870 | 77,570 78,280 | 78,990 79,710 | 80,420 | 81,140 | 81,860 | 82,590 | 83,310 ( 84,040 | 84,770 | 85500 | 86,230 | 86,970 | 87,710 | 88,450 | 89,190 | 89,940 |1025.4
10263 | 76,010 | 76,720 | 77,420 | 78,130} 78,840 79,560 | 80,270 | 80,990 | 81,710 | 82,430 | 83,160 | 83,880 | 84,610 | 85340 86,080 | 86,810} 87,550 | 88,290 | 89,030 ,780 1 90,520 (10253
1025.2 | 76,570 | 77,270 | 77,980 | 78,690 | 79,410 | 80,120 80,840 | 81,560 | 82,280 | 83,000 | 83,730 | 84,460 85,190 | 85,920 | 86,650 | 87,390 | 88,130 | 88,870 | 89,620 90,360 | 91,110 |1025.2
10251 | 77,130 | 77,830 | 78,540 | 79,250 | 79,970 | 80,680 | 81,400 | 82,120 | 82,850 | 83,570 | 84,300 | 85,030 | 85.760 | 86,500 | 87,230 | 87,970 88,710 | 89,450 | 90,200 | 90,950 | 91,700 |1025.1
10250 | 77,680 | 78,390 79,100 | 79,820 | 80,530 f 81,250 | 81,970 | 82,690 | 83,420 | 84,140 | 84,870 | 85,600 ( 86,340 | 87,070 | 87,810 | 88,550 { 89,290 | 90,040 | 90,780 91,530 92,280 |1025.0
10249 | 78,230 | 78,940 | 79,660 | 80,370 81,090 | 81,810 82,530 | 83,250 | 83,980 | 84,710 \ 86,170 [ 86,910 .640 | 88,380 | 89,130 | 89,870 | 90,620 | 91.360 | 92,110 | 92,870 |1024.9
1024.8 | 78,780 | 79,500 | 80,210 | 80,930 [ 81,650 | 82,370 [ 83,090 | 83,820 | 84,540 85,270 | 86,010 | 86,740 ( 87,480 | 88,220 | 88,960 | 89,700 | 90,450 | 91,190 | 91,940 | 92,700 | 93,450 |1024.8
10247 | 79,340 | 80,050 | 80,770 | 81,480 | 82,210 | 82,930 [ 83,650 »380 | 85,110 | 85,840 | 86.580 | 87,310 | 88,050 | 88,790 | 89,530 | 90,280 | 91,030 | 91,770 | 92.530 | 93,280 | 94,040 |1024.7
10246 | 79,890 | 80,610 | 81,320 | 82,040 | 82,770 | 83,490 1220 | 84,940 | 85,680 | 86,410 | 87,140 | 87,880 | 88,620 | 89,360 | 90,110 | 90,860 | 91,600 | 92,360 | 93,110 ,860 | 94,620 [1024.6
10245 [ 80,440 | 81,160 ( 81,880 | 82,600 | 83,330 | 84,050 | 84,780 | 85,510 | 86,240 | 86,980 | 87,720 | 88,460 | 89,200 | 89,940 90,690 { 91,430 92,190 | 92,940 | 93,690 | 94,450 [ 95210 [1024.5
10244 | 81,000 81,720 ( 82,440 | 83,160 | 83,890 | 84,620 | 85350 | 86,080 , 87,550 | 88,200 | 89,030 | 89,770 | 90,520 . 92,020 92,770 93,520 | 94,280 | 95,040 ( 95,800 [1024.4
1024.3 | 81,560 | 82,280 ( 83,000 | 83,720 ,450 | 85,180 | 85,910 | 86,650 | 87,380 | 88,120 88,860 | 89,600 | 90,350 f 91,100 ,840 1 92,600 93,350 | 94,110 94,860 | 95620 | 96,390 |1024.3
1024.2 | 82,110 82,840 83,560 , 85,010 | 85,750 | 86,480 | 87,210 | 87,950 | 88,6901 89,430 | 90,180 | 90,930 | 91,670 92,430 | 93,180 | 93,930 | 94,690 ,450 | 96,210 [ 96,980 [1024.2
1024.1 | 82,670 | 83,400 ( 84 84,850 | 85,560 | 86,310 | 87,050 | 87,780 | 88,520 | 89,270 | 90,010 | 90,760 | 91,500 | 92,250 | 93,010 | 93.760 | 94,520 | 95,280 | 96,040 | 96,800 | 97,570 |1024.1
1024.0 | 83,230 | 83,960 | 84,680 | 85410 | 86,150 | 86,880 | 87,620 | 88,360 | 89,100 | 89,840 | 90,590 | 91,330, 92,080 | 92,840 | 93,590 | 94,350 | 95110 | 95870 | 96,630 | 97,390 | 98,160 [1024.0
1023.9 | 83,840 | 84,570 | 85,300 | 86,030 | 86,770 | 87,500 | 88,240 ( 88,980 | 89,730 | 90,470 | 91,220 | 91,9701 92,720 | 93,480 | 94,230 | 94,990 | 95,750 | 96,520 | 97,280 | 98,050 | 98,820 [1023.9
1023.8 | 84,460 | 85,190 | 85,920 | 86,660 | 87,390 | 88,130 | 88,870 | 89,610 | 90,360 | 91,110 | 91,860{ 92,610 | 93,360 | 94,120 | 94,880 | 95,640 | 96,400 | 97,170 | 97,940 | 98,710 ( 99,480 }1023.8
10237 | 85,080 | 85,810 | 86,540 ( 87,280 | 88,020 | 88,760 | 89,500 | 90,250 | 90,990 | 91,740 | 92,500 | 93,250 | 94,010 | 94,770 95530 | 96,290 | 97,050 | 97,820 | 98,590 | 99,360 | 100, 100 }1023.7
10236 | 85,700 | 86,430 | 87,170 , "650 | 89,390 | 90,130 90,880'| 91,630 | 92,380 | 93,140 93.800'| 94,650 | 95.410| 96.180| 96,9401 97,710 | 98,480 | 99,250 | 100,000 | 100,800 |1023.6
1023.5 | 86,320 | 87,050 | 87,790 | 88,530 | 89,280 | 90,020 | 90,770 | 91,520 | 92,270 | 93,020 | 93,780 94,540 | 95300 | 96,060 | 96,830 97,590 | 98,360 | 99,140 | 99,910 | 100,700 { 101,500 |1023.5
10234 | 86,940 | 87,680 | 88,420 | 89,160 | 89,910 | 90,650 | 91,400 | 92,160 [ 92,910 | 93,670 | 94,420} 95190 | 95950 | 96,7101 97,480 { 98,250 | 99,020 | 99,800 | 100, 600 | 101,400 | 102, 100 |1023.4
1023.3 | 87,570 | 88,310 | 89,060 | 89,790 | 90,540 | 91,290 | 92,040 | 92,800 | 93,550 | 94,310 | 95,070 95,840 | 96,600 | 97,370 | 98,140 | 98,910 f 99,680 | 100,500 | 101,200 | 102, 000 | 102,800 (1023.3
1023.2 | 88,190 | 88,940 | 89,680 | 90,430 | 91,180 [ 91,930 | 92,680 | 93,440 | 94,200 | 94,960 | 95,720 | 96,490 | 97,250 | 98,020 | 98,800 | 99,570 | 100, 300 | 101, 100 | 101,900 | 102, 700 | 103,500 (1023.2
10231 | 88,820 | 89,570 | 90,310 | 91,060 | 91,820 | 92,570 | 93,330 | 94,080 | 94,850 | 95,610 | 96.370| 97,140 | 97,910 | 98,680 | 99,460 | 100,200 | 101,000 | 101,800 | 102, 600 | 103, 400 | 104, 100 |1023.1
1023.0 | 89,450 | 90,200 | 90,950 | 91,700 | 92,460 | 93,210 | 93,970 | 94,730 | 95,490 | 96,260 | 97,030 | 97,800 | 98,570 { 99,340 | 100, 100 | 100,900 | 101,700 | 102, 500 | 103, 200 | 104, 000 } 104,800 (1023.0
10229 | 90,170 | 90,920 | 91,680 | 92,430 | 93,190 | 93,950 | 94,710 | 95470 | 96,240 | 97,000 | 97,770 | 98,550 | 99,320 | 100, 100 | 100, 900 101, 700 | 102, 400 | 103, 200 | 104, 000 | 104, 800 | 105,600 (1022.9
1022.8 | 90,900 91,650 | 92,400 | 93,160 | 93,920 | 94,680 | 95,450 | 96,210 | 96,980 | 97,750 | 98,520 | 99,300 | 100, 100 { 100, 900 | 101,600 | 102, 400 | 103, 200 | 104, 000 | 104, 800 | 105, 600 | 106,400 (1022.8
1022.7 | 91,6201 92,380 | 93,140 | 93,900 | 94,660 | 95,420 | 96,190 [ 96,960 | 97,730 | 98,500 | 99,280 | 100, 100 | 100, 800 { 101, 600 | 102, 400 | 103, 200 | 104, 000 | 104, 800 | 105,600 | 106, 400 | 107,200 (1022.7
10226 | 92,350 | 93,110 | 93,870 | 94,630 | 95,400 | 96,160 | 96,930 | 07,710 | 98,480 [ 99,260 | 100,000 | 100, 800 | 101,600 | 102,400 | 103, 200 | 104, 000 | 104,800 | 105, 500 | 106, 300 | 107, 100 | 107,900 |1022.6
10225 | 93,090 | 93,850 | 94,610 | 95,370 96,140 | 96,910 | 97,680 | 98,460 | 99,230 | 100,000 | 100, 800 | 101, 600 | 102, 400 | 103, 100 | 103, 900 | 104, 700 | 105, 500 | 106, 300 | 107, 100 | 107, 900 | 108,700 |1022.5
10224 | 93,820 | 94,580 | 95,350 | 96,120 | 96,890 | 97,660 | 98,430 | 99,210 { 99,990 | 100,800 | 101,600 | 102, 300 | 103, 100 | 103, 900 | 104, 700 | 105, 500 | 106, 300 | 107, 100 | 107, 900 { 108, 700 | 109, 500 |1022.4
1022.3 , 95,320 { 96,090 | 96,860 ,640 | 98,410 ( 99,190 | 99,970 | 100, 800 | 101,500 | 102, 300 | 103, 100 | 103, 300 | 104, 700 | 105, 500 | 106, 300 | 107, 100 | 107, 900 | 108,700 | 109, 500 | 110,300 |1022.3
1022.2 | 95,300 | 96,070 | 96,840 | 97,610 | 98,390 99,170 [ 99,950 | 100, 700 | 101,500 | 102, 300 | 103, 100 4 103, 900 | 104, 700 | 105, 500 { 106, 300 | 107, 100 | 107, 900 { 108, 700 | 109, 500 | 110, 300 | 111,100 |1022.2
10221 | 96,050 | 96,820 | 97,590 | 98,370 | 99,140 | 99,930 | 100,700 | 01,500 | 102,300 | 103, 100 | 103, 900 | 104, 700 | 105,500 | 106, 300 { 107,100 | 107,900 | 108, 700 | 109, 500 | 110, 300 | 111,100 | 111,900 |1022.1
HEADWATER 1042 to 1044 MAY 2000
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IN CUBIC FEET PER SECOND

LEg HEADWATER ELEVATION LBy
LLp <3
© 3z | 10420 | 10421 1042.2 | 10423 | 10424 | 10425 | 10426 | 10427 | 10428 | 1042.9 | 1043.0 | 1043.1 1043.2 | 10433 | 10434 | 10435 | 10436 | 10437 | 1043.8 | 1043.9 | 1044.0 °8z
1022.0 | 96,790 | 97,570 | 98,340 | 99,120 | 99,900 | 100,700 | 101,500 | 102, 300 | 103, 100 | 103, 800 | 104, 600 | 105, 400 | 106, 200 | 107, 000 | 107, 800 | 108, 600 | 109, 500 | 110,300 | 111,100 | 111,900 | 112, 700 (1022.0
1021.9 | 97,600 98,370 | 99,150 | 99,94 100 700 | 101,500 | 102, 300 | 103, 100 | 103,900 { 104, 700 | 105, 500 | 106, 300 | 107, 100 | 107, 900 | 108, 700 | 109, 500 | 110, 300 | 111,100 | 111,900 | 112,800 | 113,600 (1021.9
1021.8 | 98,400 | 99,180 | 99,970 | 100, 800 101 500 | 102,300 | 103, 100 | 103,900 | 104, 700 | 105, 500 | 106, 300 | 107, 100 | 107,900 | 108, 700 | 109, 500 | 110, 3 111 2001 112,000 | 112,800 | 113,600 | 114,400 [1021.8
1021.7 | 99,210 | 100, 000 { 100, 800 | 101, 600 : 103, 200 | 103,900 | 104,700 | 105, 500 | 106, 300 | 107, 200 | 108,000 | 108, 800 | 109, 600 | 110, 400 | 111, 20 112 000 [ 112,800 | 113,700 { 114, 500 | 115, 300 (1021.7
1021.6 100 000 100 800 | 101, 600 102 400 103, 200 | 104, 000 | 104, 800 105 600 | 106, 400 | 107, 200 | 108, 000 108 800 | 109,600 | 110, 400 | 111, 200 { 112, 100 | 112,900 | 113,700 | 114, 500 { 115, 400 | 116,200 [1021.6
1021.5 | 100, 800 | 101, 600 { 102, 400 | 103, 200 | 104, 000 | 104, 800 | 105, 600 | 106,400 | 107,200 | 108, 000 | 108, 800 | 109, 700 | 110,500 | 111, 300 | 112, 100 | 112,900 | 113, 800 | 114,600 | 115,400 { 116, 200 | 117,100 (1021.5
1021.4 | 101,700 | 102, 500 { 103, 300 | 104, 100 | 104, 900 { 105,700 | 106, 500 | 107, 300 | 108, 100 | 108, 900 | 109, 700 | 110,500 | 111,300 | 112,200 | 113,000 { 113, 800 | 114, 600 | 115,500 | 116, 300 | 117, 100 | 118,000 (1021.4
1021.3 | 102, 500 { 103, 300 104, 100 | 104, 900 | 105, 700 | 106, 500 | 107, 300 | 108, 100 | 108,900 | 109, 700 | 110,600 { 111,400 | 112,200 | 113,000 | 113, 800 | 114, 700 | 115,500 | 116, 300 | 117,200 | 118,000 | 118,800 [1021.3
1021.2 1 103,300 | 104, 100 | 104,900 | 105, 700 | 106, 500 | 107, 300 | 108,200 | 109,000 | 109,800 | 110, 600 | 111,400 | 112,200 | 113,100 | 113,900 | 114, 700 { 115,600 | 116,400 | 117,200 | 118,100 | 118,900 | 119,700 (1021.2
1021.1 104 200 105 000 | 105, 800 | 106, 600 | 107, 400 | 108, 200 109 000 | 109, 8 110,600 | 111,500 | 112,300 | 113,100 | 113,900 | 114, 800 | 115,600 { 116,400 | 117,300 | 118, 100 |{ 118, 900 | 119, 800 | 120,600 (1021.1
1021.0 | 105,000 | 105, 800 { 106, 600 | 107,400 | 108, 200 | 109, 000 | 109, 900 | 110,700 | 111,500 | 112,300 | 113,200 | 114,000 | 114,800 | 115,600 | 116,500 | 117, 300 | 118, 200 | 119,000 | 119, 800 | 120, 700 | 121,500 (1021.0
1020.9 | 105,900 | 106, 700 { 107,500 | 108, 300 | 109, 200 | 110,000 | 110,800 | 111,600 | 112,400 | 113,300 | 114, 100 | 114,900 | 115,800 | 116,600 | 117, 400 { 118, 300 | 119, 100 { 120, 000 | 120, 800 | 121,700 | 122,500 (1020.9
1020.8 | 106, 800 | 107, 600 { 108, 400 | 109, 300 | 110,100 | 110,900 | 111,700 | 112,500 | 113,400 | 114,200 | 115,000 | 115,900 | 116, 700 | 117, 500 | 118, 400 | 119, 200 | 120, 100 | 120,900 | 121, 800 | 122, 600 | 123, 500 (1020.8
1020.7 | 107,700 | 108, 500 { 109, 400 | 110,200 | 111,000 | 111,800 | 112,700 | 113,500 | 114, 300 | 115,100 | 116, 000 | 116, 800 | 117, 700 | 118, 500 | 119, 400 | 120, 200 | 121, 100 | 121,900 | 122, 800 | 123, 600 | 124,500 (1020.7
1020.6 | 108, 600 | 109, 500 | 110,300 | 111,100 | 111,900 | 112,800 | 113,600 | 114,400 | 115,300 |{ 116, 100 | 116,900 | 117,800 | 118,600 | 119, 500 120 300 | 121, 200 122 000 | 122, 900 123 700 | 124, 600 125 500 |1020.6
020.5 | 109,600 | 110,400 | 111,200 | 112,000 | 112,900 [ 113,700 | 114,500 | 115,400 | 116,200 | 117,000 | 117, 900 | 118,700 | 119,600 | 120, 400 | 121, 300 | 122, 100 | 123, 000 | 123,900 | 124, 700 | 125, 600 | 126, 500 (1020.5
1020.4 | 110,500 | 111,300 | 112,100 | 113,000 | 113,800 | 114,600 | 115,500 | 116,300 | 117,200 | 118,000 | 118,900 | 119, 700 | 120, 600 | 121, 400 | 122, 300 | 123, 100 | 124, 000 | 124, 900 | 125, 700 | 126, 600 | 127, 500 (1020.4
1020.3 | 111,400 | 112,200 | 113,100 | 113,900 | 114,800 | 115,600 | 116,400 | 117,300 | 118,100 | 119,000 | 119, 800 | 120, 700 | 121, 500 122, 400 | 123, 300 | 124, 100 | 125,000 | 125, 800 | 126, 700 | 127, 600 | 128, 500 |1020.3
1020.2 | 112,400 | 113,200 | 114,000 | 114,900 | 115,700 | 116,500 | 117,400 | 118,200 | 119, 100 | 119, 900 120 800 | 121,700 | 122,500 | 123,400 | 124, 200 | 125, 100 | 126, 000 | 126, 800 | 127,700 | 128, 600 | 129, 500 [1020.2
10201 | 113,300 | 114,100 | 115,000 | 115,800 | 116, 700 | 117,500 | 118,400 | 119, 200 | 120, 100 | 120, 900 121, 800 122 600 123 500 | 124, 400 125 200 | 126, 100 | 127, 000 | 127, 800 128 700 | 129,600 | 130,500 |1020.1
1020.0 | 114,200 | 115, 100 | 115,900 | 116,800 | 117,600 | 118,500 | 119, 300 | 120,200 | 121, 000 | 121,900 | 122, 800 | 123,600 | 124, 500 | 125, 400 | 126, 200 | 127, 100 | 128, 000 { 128, 900 | 128, 700 | 130, 600 | 131,500 (1020.0
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IN CUBIC FEET PER SECOND

LBy HEADWATER ELEVATION LBy
< w < w
@ E z | 10440 | 1044.1 10442 | 10443 | 10444 | 10445 | 10446 | 1044.7 | 10448 | 1044.9 | 1045.0 | 1045.1 1045.2 | 10453 | 10454 | 10455 | 1045.6 | 10457 | 10458 | 10459 | 1046.0 ° E z
1034.0 | 36,610 37,1501 37,700 38,250 38,800} 39,360 | 39,920 | 40,4801 41,0401 41,610 | 42,180 42,750 | 43,320 43,900 | 44,470 | 45060 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 | 45660 46,250 6,840 | 47,430 | 48,020 | 48,620 (1033.9

1033.8 | 37,730 | 38,280 | 38,840} 39,390 , 950 ,510 | 41,080 | 41,650 | 42,210 | 42,790 , 360 43 940 | 44,520 | 45,100 | 45,680 | 46,270 | 46,860 | 47,450 ,040 | 48,640 | 49,240 [1033.8

1033.7 | 38,300 | 38,850 39,4101 39,970 | 40,530} 41,100 | 41,660 | 42,230 | 42,810 | 43,380 | 43,960 | 44,540 | 45,120 45,700 | 46,200 | 46,880 | 47,470 | 48,070 | 48,660 { 49,260 | 49,870 {1033.7

10336 | 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

103351 39,450 | 40,010 1{ 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 | 49,9201 50,520 51,130 |1033.5

10334 | 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 7,540 | 48,140 | 48,740 9, 340 9,940 | 50,550 | 51,150 | 51,760 (10334

1033.3 | 40,610 41,170 | 41,7401 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 | 51,820 | 52,430 | 53,050 |1033.2

1033.1 | 41,780 42 350 | 42, X 44,080 44 670 | 45,250 | 45,840 | 46,430 47,020 47 610 48 210 | 48,810 49 410 50 020 50 620 51,230 | 51,840 ,460 | 53,070 | 53,690 (1033.1

1033.0 | 42,370 | 42,950 | 43,520 | 44,100 | 44,600 | 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 11033.0

1032.9 | 42,960 | 43,540 | 44,120 | 44,700 , 290 ,880 | 46,470 | 47,060 | 47,660 | 48,250 | 48,850 { 49,460 | 50,060 50,670 | 51,280 [ 51,890 52,510 ,120 | 53,740 | 54,360 | 54,990 {10329

1032.8 | 43,560 | 44,140 | 44,720 | 45,310 45,890 | 46,480 | 47,080 | 47,670 | 48,270 48,870 | 49,480 50,080 50,680 | 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 ,510 | 50,120 | 50,730 ,340 | 51,950 | 52,570 | 53,190 | 53,810 | 54,430 | 55,060 | 55,690 | 56,320 | 56,950 |1032.6
10325 | 45,360 | 45,950 | 46,540 | 47,130 | 47,730 | 48,330 | 48,930 | 49,530 | 50,140 | 50,750 | 51,3601 51,980 52,590 | 53,210 | 53,830 | 54,450 | 55,080 | 55,710 | 56,340 | 56,970 57,610 |1032.5
10324 | 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 X 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
1032.2 | 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 | 58,320 | 58,960 [ 59,610 (1032.2
1032.1 | 47,800 | 48,400 49,010 | 49,610 ,220 | 50,830 | 51,440 52 060 | 52,680 ] 53,300 | 53,920 | 54,550 | 55,170 | 55,800 ,440 1 57,070 | 57,710 58,350 | 58,990 | 59,630 60 280 (10321

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 | 57,080 57,730 | 58,370 | 59,010 | 59,660 60,300 60,950 |1032.0
1031.9 | 49,040 | 49,640 | 50,250 | 50,860 | 51,480 | 52,090 | 52,710 | 53,330 ,960 | 54,580 | 55,210 ,840 | 56,470 57,110 | 57,750 | 58,390 | 59,030 | 59,670 | 60,320 | 60,970 61,620 |1031.9
1031.8 | 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 ,990 | 61,640 | 62,290 [1031.8
1031.7 | 50,270 | 50,890 | 51,500 | 52,120 | 52,740 | 53,360 | 53,980 ,610 | 55,240 | 55,870 | 56,500 | 57,140 | 57,7801 58,420 | 59,060 { 59,710 | 60,350 | 61,000 | 61,650 | 62,310 | 62,970 |1031.7
10316 | 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
10315 { 51,520 | 52,140 | 52,760 | 53,380 | 54,010 | 54,630 | 55,260 | 55,900 | 56,530 | 57,170 | 57,810 | 58,450 | 59,080 ] 59,740 | 60,380 | 61,040 | 61,690 | 62,340 | 63,000 | 63,660 | 64,320 |1031.5
10314 | 52,150 | 52,770 | 53,390 | 54,020 | 54,650 | 55,280 | 55,910 56,540 | 57,180 57,820 ,460 | 59,1101 59,750 | 60,400 | 61,050 | 61,710 | 62,360 | 63,020 | 63,680 | 64,340 | 65,010 (10314
1031.3 | 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 | 65690 [1031.3
1031.2 X 54,050 | 54,670 55,300 | 55,940 | 56,570 | 57,2101 57,850 | 58,490 ,140 | 59,780 | 60,430 61,000 | 61,740 | 62,400 | 63,050 | 63,720 | 64,380 | 65040 | 65710 | 66,380 (1031.2
10311 { 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 |10311

1031.0 { 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 ] 63,000 | 63,750 | 64,410 | 65,080 | 65,750 | 66,420 | 67,090 | 67,770 |1031.0
10309 | 55,320 | 55,960 | 56,590 | 57,230 ,870 | 58,520 59,160 | 59,810 | 60,460 61,110 | 61,770 | 62,420 | 63,080 | 63,750 | 64,410 | 65,080 | 65740 | 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 | 65070 | 65740 | 66,410 | 67,080 | 67,760 | 68,440 | 69,120 {10308
1030.7 | 56,580 | 57,220 | 57,860 58,500 | 59,150 { 59,800 60,450 | 61,100 | 61,760 | 62 410 | 63,070 , 740 | 64,400 | 65,070 | 65,740 | 66,410 7,080 | 67,760 | 68,430 | 69,110 | 69,800 [1030.7
1030.6 | 57,210 | 57,850 | 58,500} 59,140 | 59,790 | 60,440 | 61,090 | 61,750 | 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 | 63,0680 | 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
10304 | 58,480 | 59,130 | 59,780 | 60,430 61,080 | 61,740 | 62,400 | 63,060 | 63,720 | 64,380 | 65050 | 65720 | 66,390 | 67,070 | 67,740 | 68,420 | 69,100 | 69,6790 | 70,470 ,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 | 71,150 | 71,840 72,530 230 [1030.2
1030.1 | 60,410 | 61,070 | 61,720 | 62,380 | 63,040 | 63,700 | 64,370 | 65,040 ,710 | 66,380 | 67,050 | 67,730 | 68,410 69,090 | 69,780 70 460 | 71,150 | 71,840 | 72,530 | 73,230 | 73,920 |[1030.1

1030.0 | 61,060 { 61,720 | 62,370 | 63,040 | 63,700 | 64,360 | 65,030 | 65700 ( 66,370 | 67,050 { 67,730 | 68,410 | 69,090 | 69,770 | 70,460 | 71,150 | 71,840 | 72,530 | 73,220 | 73,920 | 74,620 |1030.0
10299 | 61,700 | 62,360 { 63,020 | 63,690 | 64,350 | 65,020 | 65690 | 66,360 | 67,040 | 67,710 | 68,390 | 69,080 | 69,760 | 70,450 | 71,130 71,830 72,520 | 73,210 | 73,910 | 74,610 75,310 {10299
1029.8 | 62,350 | 63,010 X , 65,010 | 65,680 | 66,350 | 67,030 | 67,700 | 68,6380 | 69,060 | 69,750 , 430 L1201 71,8101 72,510 73,200 ,900 | 74,600 | 75,300( 76,010 11029.8
1029.7 | 63,000 | 63,660 | 64 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 | 73,8901 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 , 690 ,400 ]1029.6
10285 64,300 | 64,970 | 65,640 | 66,310 | 66,990 | 67,670 | 68,350 | 69,030 | 69,710 | 70,400 | 71,000 | 71,780 72,470 | 73,170{ 73,870 | 74,570 | 75,270{ 75980 | 76,680 | 77,390 | 78,100 {1029.5
10294 | 64,960 | 65,630 66,300 66,980 ,660 | 68,340 69,020 | 69,700 70,390{ 71,080 | 71,770 ,460 | 73,160 | 73,860 | 74,560 | 75,260 75,970 76,670 | 77,380 | 78,080 | 78,810 {10294
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 | 79,510 | 80,220 {1029.2
1029.1 | 66,940 | 67,620 | 68,300 | 68,980 | 69,670 | 70,360 71,050 | 71,740 | 72,430 | 73,130 | 73,830 74,530 75,230 5, 940 ) 640 | 77, 350 78,070 | 78,780 | 79,500 | 80,220 | 80,940 {1029.1

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
10289 | 68,250 { 68,930 | 69,620 70,310 71,000 71,690 | 72,380 | 73,080 73,780 | 74,480 75,180 75890 | 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 77,2701 77,980 78,700 | 79,410 80,130 80,850 | 81,570 | 82,300 | 83,030 [1028.8
1028.7 X , 230 | 70,920 71,6101 72,3101 73,000 , 700 ,400 | 75,110 . 810 | 76,520 | 77,230 ,940 78,660 | 79,370 | 80,090 | 80,810 ,540 | 82,260 | 82,990 | 83,720 [1028.7
10286 | 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 9,340 | 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 75740 | 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
10284 | 71,500 | 72,190 [ 72,890 | 73,590 74,290| 74,990 | 75,700 | 76,410 | 77,120 | 77,830 ,540 | 79,260 | 79,980 80,700 | 81,420 { 82,150 | 82,870 | 83,600 84,340 | 85,070} 85,810 (10284
10283 | 72,160 | 72,850 | 73,550 | 74,2501{ 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 85030 | 85,770 ,510 (1028.3
10282 | 72,810 | 73,510 | 74,210 74,920 | 75,620 76,330 77,040 | 77,750 | 78,470 | 79,1801 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 | 76,2901 77,000 77,710 73 430 | 79,140 | 79,860 | 80,580 | 81,310 | 82,030 | 82,760 | 83,430 | 84,220 | 84,960 | 85,690 | 86,430 | 87,170 | 87,910 |1028.1

HEADWATER 1044 to 1046

MAY 2000




NORRIS DAM 33
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

1044.0 | 10441 | 10442 | 10443 | 10444 | 10445 | 1044.6 | 10447 | 1044.8 | 1044.9 | 1045.0 | 10451 | 10452 | 10453 | 10454 | 10455 | 10456 | 10457 | 10458 | 10459 | 1046.0

GATE
ELEVATION
iN FEET
GATE
ELEVATION
IN FEET

1028.0 { 74,1401 74,840 75,550 76,250 | 76,960 77,670 | 78,390 | 79,110 | 79,820 | 80,550 | 81,270 | 81,990 | 82,720 | 83,450 84,180 | 84,920 85650 | 86,390 | 87,130 | 87,870 | 88,620 11028
1027.9 | 74,760 | 75,470 | 76,170 | 76,880 | 77,590 | 78,310 | 79,020 | 79,740 | 80,460 | 81,190 | 81,910 | 82,640 | 83,370 | 84,100 84,830 | 85570 | 86,310 | 87,050 | 87,790 | 88,530 | 89,280 [1027.
10278 | 75,390 1 76,090 | 76,800 | 77,510 78,230 | 78,940 | 79,660 | 80,380 | 81,100 i 81,830 | 82,550 | 83,280 | 84,020 | 84,750 | 85,480 | 86,220 | 86,960 | 87,700 | 88,450 | 89,190 | 89,940 11027.
1027.7 | 76,0101 76,720 77, 78, 78,860 [ 79,580 | 80,300 | 81,020 | 81,740 | 82,470 83,200 | 83,930 | 84,660 | 85400 86,140 | 86,880 87, 88,360 | 89,110 | 89,860 | 90,610 11027.
10276 | 76,640 | 77,350 | 78,060 | 78,780 | 79,500 | 80,220 | 80,940 | 81,660 | 82,390 | 83,120 | 83,850 | 84,580 | 85,320 | 86,050 | 86,790 | 87,530 | 88,280 | 83,020 | 89,770 | 90,520 | 91,270 {1027
1027.5 | 77,270 { 77,980 78,700 | 79,410 | 80,130 | 80,850 | 81,580 | 82,300 | 83,030 | 83,760 | 84,500 85230 | 85970 86,710| 87,450 | 88,190 | 88,940 | 89,680 | 90,430 | 91,190 | 91,940 {1027

274 1 77,800 | 78,620 79,330 | 80,050 | 80,770 | 81,500 | 82,220 | 82,950 | 83,680 \ 85,150 | 85,880 | 86,620 | 87,360 | 88,110 | 88,850 | 89,600 90,350 | 91,100 | 91,850 | 92,610 |1027
1027.3 | 78,530 | 79,250 | 79,970 | 80,690 | 81,410 | 82,140 \ 83, 600 , 85,060 | 85,800 | 86,540} 87,280 | 88,020 88,760 | 89,510{ 90,260 | 91,010 | 91,770 , 93,280 |1027
1027.2 | 79,170 | 79,890 | 80,610 | 81,330 82,050 | 82,780 | 83,510 , 84,980 | 85,710 | 86,450 | 87,190 \ 88,680 | 89,430 | 90,170 90,930 | 91,680 | 92,430 | 93,190 | 93,950 |1027
1027.1 | 79,800 | 80,520 | 81,250 | 81,970 | 82,700 | 83,430 | 84,160 | 84,890 | 85,630 | 86,370 | 87,110 | 87,850 | 88,590 , 80, 090 840 | 91,580 | 92,350 | 93,100 | 93,860 | 94,630 |1027

10266 | 82,830 | 83.560 | 84,290 | 85,020 | 85,760 | 86,490 | 87,230 | 87,980 | 88,720 | 89,470 | 90,210 | 90,960 | 91,720 | 92,470 | 93,230 | 93,990 | 94,750 | 95.510 | 96,280 | 97,040 | 97,810 |1026.

1026.5 1 83,430 | 84,160 | 84,890 | 85,630 | 86,360 | 87,100 | 87,840 | 88,500 | 89,330 | 90,080 | 90,830 | 91,580 | 92,340 | 93,090 | 93,850 | 94,610 | 95370 96,140 | 96,910 | 97,670 | 98,450 (1026.
1026.4 | 84,030 | 84,760 | 85,500 | 86,230 | 86,970 | 87,710 | 88,450 | 89,200 | 89,950 | 90,690 | 91,450 | 92,200 | 92,960 | 93,710 | 94,470 | 95230 | 96,000 96,770 | 97,530 | 98,300 | 99,080 (1026.
1026.3 | 84,630 1 85,360 86,100 | 86,840 | 87,580 | 88,320 | 89,060 | 89,810 | 90,560 | 91,310 92,060 | 92,820 | 93,580 | 94,330 | 95,100 | 95,860 | 96,630 97,390 | 98,160 | 98,940 | 99,710 (1026.
1026.2 | 85,230 1 85,970 | 86,710 | 87,440 | 88,190 | 88,930 | 89,680 | 90,420 | 91,170 | 91,930 | 92,680 93,440 | 94,200 | 94,960 | 95,720 | 96,490 | 97,250 | 98,020 | 98,790 | 99,570 | 100,300 |1026.
1026.1 | 85,840 | 86,570 | 87,310 | 88,050 | 88,800 | 89,540 | 90,290 | 91,040 | 91,790 | 92,540 | 93,300 | 94.060 | 94820 | 95,580 | 96,350 | 97,110 | 97,880 | 98,650 | 99,430 | 100,200 | 101,000 [1026.

1026.0 | 86,440 g;}gg 87,920 | 88,660 [ 89,410 90,150 | 90,900 91,250 92,410 1 93,160 [ 93,920 | 94,680 | 95440 | 96,210 | 96,970 gggﬁg 98,510 | 99,280 | 100, 100 | 100, 800 | 101,600 |[1026.

10258 | 87,600 [ 88,340 | 89,090 | 89,830 90,580 | 91,330 | 92,0801 92,840 [ 93,590 | 94,350 | 95,110 | 95880 | 96,640 | 97,410 | 98,180} 98,950 | 99,720 | 100,500 | 101, 300 | 102, 100 | 102, 800 |1025
10257 | 88,190 [ 88,930 | 89,670 { 90,420 | 91,170 | 91,920 | 92,670 | 93, 94,1 94,950 [ 95,710 | 96,470 | 97,240 | 98,010 | 98,780} 99,550 | 100,300 | 101, 100 | 101,900 | 102, 700 | 103, 1025
10256 | 88,770 | 89,510 | 90,260 | 91,010 | 91,760 | 92,510 | 93,270 { 94,020 | 94,780 | 95,540 | 96,310 | 7,070 | 97,840 | 98,610 | 99,380 | 100,200 | 100,900 | 101,700 | 102, 500 | 103, 300 | 104, 1025
1025.5 | 89,350 | 90,100 | 90,850 | 91,600 92,350 f 93,100 | 93,860 { 94,620} 95,380 | 96,140 | 96,910 | 97,670 | 98,440 | 99,210 [ 99,990 | 100, 800 | 101,500 | 102, 300 | 103, 100 | 103, 900 | 104, 700 |1025
10254 | 89,940 ,0680 | 91,430 | 92,190 | 92,940 | 93,690 | 94,450 | 95,210 | 95, 96,740 f 97,510 | 98,270 | 99,050 | 99,820 | 100, 600 { 101,400 | 102, 200 | 102, 900 | 103, 700 | 104, 500 ; 105, 300 {1025
10253 | 90,520 | 91,270 | 92,020 | 92,780 | 93,530 | 94,290 95,050 | 95810 | 96,570 | 97,340 | 98,110 | 98,880 | 99, 650 | 100,400 | 101,200 | 102, 000 | 102, 800 | 103,500 | 104, 300 | 105, 100 | 105,900 |1025
10262 | 91,110 f 91,860 | 92,610 | 93,370 | 94,120 | 94,880 95,640 96,410 | 97,170 | 97,940 | 98,710 | 99,480 | 100,300 | 101,000 | 101,800 | 102, 600 | 103, 400 | 104, 200 | 104, 900 | 105, 700 { 106, 500 |1025
10251 | 91,700 | 92,450 | 93,200 | 93,960 | 94.720 | 95.480 | 96,240 | 97,000 | 97,770 \ 99,310 | 100, 100 | 100, 900 | 101, 600 | 102, 400 | 103, 200 | 104, 000 | 104, 800 | 105, 600 | 106, 300 | 107, 100 1025
1025.0 | 92,280 | 93,040 | 93,790 | 94,550 | 95,310 | 96,070 | 96,840 | 97,600 | 98,370 | 99,140 | 99,910 | 100,700 | 101, 500 | 102, 200 | 103, 000 | 103, 800 | 104, 600 105, 400 | 106, 200 | 107, 000 { 107,800 (1025
10249 | 92,870 | 93620 | 94,380 | 95,140 | 95,900 | 96,660 | 97,430 | 98,200 | 98,970 | 99:740 | 400, 500 | 101, 300 | 102, 100 | 102; 103, 600 | 104, 400 | 105, 200 | 106, 000 | 106, 800 | 107, 600 | 108, 400 |1024
1024.8 | 93,450 | 94,210 , 95,730 | 96,490 | 97,250 98,020 | 98,790 | 99,560 | 100,300 | 101, 100 | 101,900 | 102, 103, 104, 200 | 105, 000 | 105, 800 | 106, 600 | 107, 400 | 108, 200 | 109,000 |1024
1024.7 | 94,040 | 94,790 | 95,550 | 96,320 | 97,080 | 97,850 | 98,620 | 99,390 | 100,200 { 100,900 | 101,700 | 102, 500 | 103, 300 | 104, 100 | 104, 800 | 105, 600 | 106, 400 | 107, 200 | 108, 000 | 108, 800 | 109, 600 (1024
10246 | 94,620 | 95,380 | 96,140 | 96,910 | 97,670 | 98,440 | 99,210 | 99,990 | 100,800 | 101,500 | 102, 300 | 103, 100 | 103, 900 | 104, 700 | 105, 500 | 106, 200 | 107, 000 | 107, 800 | 108, 600 | 109, 400 | 110,200 (1024
10245 | 95210 | 95,970 | 96,730 | 97,500, 98,270 | 99,040 | 99,810 | 100,600 | 101,400 | 102, 100 | 102,900 | 103, 700 | 104, 500 | 105, 300 | 106, 100 | 106, 900 | 107, 600 | 108, 400 { 109, 200 | 110, 000 | 110,800 (1024
10244 | 95,800 | 96,560 | 97,330 | 98,090 i 98,860 100, 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 {1024
1024.3 | 96,390 | 97,150 97,920 | 98,690 | 99,460 { 100,200 | 101,000 | 101,800 | 102, 600 | 103, 300 | 104, 100 | 104,900 | 105, 700 | 106, 500 | 107, 300 | 108, 100 | 108,900 | 109, 700 | 110, 500 | 111,300 | 112, 100 (1024
1024.2 | 96,980 | 97,740 | 98,510 [ 99,280 | 100, 100 | 100, 800 | 101,600 | 102,400 | 103, 200 | 104,000 | 104, 700 | 105, 500 | 106, 300 | 107, 100 | 107, 900 | 108, 700 | 109, 500 | 110, 300 { 111, 100 | 111,900 | 112,700 (1024
1024.1 | 97,570 | 98,340 99110 | 99,880 | 100,700 | 101,400 | 102, 200 | 103,000 | 103, 800 | 104,600 | 105, 300 | 106, 100 | 106, 800 | 107, 700 | 108, 500 | 109, 360 | 110; 100 | 110,900 | 111,700 | 112, 500 | 113,300 (1024
1024.0 | 98,160 | 98,930 | 99,700 | 100,500 | 101,300 | 102,000 | 102,800 | 103,600 | 104, 400 | 105,200 | 106, 000 | 106, 700 | 107, 500 { 108, 300 | 109, 100 | 109, 900 | 110,700 | 111,500 | 112, 300 | 113,200 | 114,000 |1024
1023.9 | 98,820 1 99,590 | 100,400 | 101,100 | 101,900 | 102,700 | 103, 500 | 104, 300 [ 105, 100 | 105, 800 { 106, 600 | 107,400 | 108, 200 | 109, 000 | 109, 800 | 110,600 | 111,400 | 112,200 { 113,000 | 113,900 | 114,700 (1023
1023.8 | 99,480 | 100,300 | 101,000 | 101,800 | 102, 600 | 103, 400 | 104, 200 | 104,900 | 105,700 | 106, 500 { 107, 300 | 108, 100 | 108, 900 | 109, 700 | 110, 500 | 111, 300 | 112,100 | 112,900 { 113,700 | 114,600 | 115,400 (1023
1023.7 | 100, 100 1 100,900 | 101,700 | 102, 500 | 103, 300 | 104,000 | 104, 800 | 105,600 | 106, 400 | 107, 200 | 108, 000 | 108, 800 | 109, 600 | 110, 400 | 111,200 | 112,000 | 112,800 | 113, 600 | 114, 400 | 115, 300 | 116, 100 (1023.7
10236 | 100,800 | 101; 600 | 102,400 | 103, 100 | 103,900 | 104,-700 | 105,500 | 106, 300 | 107, 100-| 107: 900 | 108, 700 | 109, 500 |-110, 300 | 111,100 | 111,900 | 112, 700 | 113,500 | 114, 300 | 115, 100 | 116, 600"| 116,800 (10236
1023.5 | 101,500 | 102, 200 | 103, 000 | 103, 800 | 104, 600 | 105,400 | 106, 200 | 107,000 | 107, 800 | 108, 600 | 109, 400 | 110,200 | 111,000 | 111,800 | 112, 600 | 113, 400 | 114, 200 | 115,000 | 115,800 | 116,700 | 117,500 |1023.5
1023.4 | 102,100 | 102, 900 | 103,700 | 104, 500 | 105, 300 | 108, 100 | 106, 900 | 107,700 | 108, 500 { 109, 300 | 110, 100 | 110,900 | 111,700 | 112,500 | 113, 300 | 114, 100 | 114,900 y 115, 700 | 116,600 | 117,400 | 118,200 (1023.4
1023.3 | 102, 800 | 103,600 | 104, 400 | 105, 200 | 106, 000 | 106, 800 | 107,500 | 108, 300 i 109, 100 { 109,900 | 110,800 | 111, 600 | 112, 400 | 113,200 | 114, 000 | 114, 800 | 115, 600 | 116,400 | 117,300 | 118, 100 | 118,900 |1023.3
1023.2 | 103,500 | 104,300 | 105, 100 | 105, 800 | 106, 600 | 107,400 | 108, 200 | 109,000 | 109, 800 | 110,600 | 111,400 | 112, 300 | 143, 100 | 113,900 | 114, 700 | 115, 500 | 116,300 | 117200 | 118,000 | 118, 800 | 119, 600 |1023.2
1023.1 | 104,100 | 104, 900 | 105, 700 | 106, 500 | 107, 300 | 108; 100 | 108, 900 | 109, 700 | 110,500 | 111,300 | 112, 100 | 113,000 | 143, 800 | 114, 600 | 115, 400 | 116, 200 | 117,000 | 117,900 | 118,700 | 119,500 | 120, 400 |1023.1
1023.0 | 104, 800 | 105,600 1 106, 400 { 107, 200 | 108, 000 | 108, 800 | 109, 600 | 110,400 ( 111,200 | 112,000 { 112,800 | 113,700 | 114, 500 | 115,300 | 116, 100 | 116,900 | 117,800 | 118,600 | 119,400 i 120, 200 | 121, 100 {1023.0
1022.9 | 105,600 { 106,400 | 107, 200 | 108, 000 | 108, 800 | 109,600 | 110, 400 | 111,200 | 112,000 ! 112,800 | 113,600 | 114,500 | 115, 300-| 116, 100 | 116,900 { 117,700 | 118,600 | 119,400 { 120,200 | 121, 100 | 121,900 |1022.9
1022.8 | 106, 400 | 107,200 | 108, 000 | 108, 800 | 109, 600 | 110,400 | 111,200 | 112,000 | 112,800 | 113,600 | 114,400 | 115, 300 | 116, 100 | 116,900 | 117, 700 | 118, 600 { 119, 400 | 120, 200 | 121,100 | 121, 800 | 122,700 (1022.8
1022.7 | 107,200 | 108, 000 108 800 | 109,600 | 110, 400 | 111,200 { 112,000 | 112,800 | 113,600 | 114,400 | 115,300 | 116,100 | 116,900 | 117, 700 | 118, 600 | 119, 400 | 120, 200 | 121, 100 | 121,900 | 122, 700 | 123,600 |1022.7
10226 | 107,900 | 108,700 | 109,500 | 110,400 | 111,200 | 112,000 | 112,800 | 113,600 | 114,400 | 115,200 | 116,100 | 116,900 | 117,700 | 118,500 | 119, 400 | 120, 200 | 121,000 | 121,900 | 122, 700 | 123, 600 | 124,400 |10226
1022.5 | 108,700 | 109, 500 | 110, 300 | 111,100 | 112,000 | 112,800 | 113,600 | 114,400 | 115,200 | 116,100 | 116,900 | 117,700 | 118, 500 { 119, 400 | 120, 200 | 121,000 | 121,900 | 122,700 | 123, 600 | 124, 400 | 125, 300 (1022.5
10224 | 109,500 [ 110,300 | 111,100 | 111,900 | 112, 800 | 113,600 | 114,400 | 115,200 | 116,000 | 116,900 [ 117, 700 | 118,500 | 119, 400 { 120, 200 | 121, 000 | 121, 900 | 122, 700 | 123, 600 | 124, 400 | 125, 200 | 126, 100 |1022.4
1022.3 | 110,300 | 111,100 | 111,900 | 112,700 | 113,600 | 114,400 | 115,200 | 116,000 | 116,900 { 117,700 | 118, 500 | 119, 400 { 120, 200 ; 121,000 | 121, 900 | 122, 700 | 123,500 | 124, 400 | 125,200 | 126, 100 | 126, 900 |1022.3
10222 | 111,100 | 111,900 | 112,700 [ 113,600 | 114, 400 | 115, 200 | 116.000 | 116,800 | 117,700 | 118,500 f 119, 300 | 120, 200 | 121,000 | 121, 900 | 122. 700 | 123, 500 | 124, 400 | 125, 200 | 126, 100 | 126, 900 | 127, 800 |1022.2
1022.1 | 111,900 | 112, 700 | 113,500 | 114,400 | 115,200 | 116,000 | 116,800 | 117,700 | 118,500 | 119,300 | 120, 200 | 121,000 | 121,900 | 122, 700 | 123. 500 | 124, 400 | 125, 200 | 126, 100 | 126,900 | 127, 800 | 128, 700 [1022.1
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DISCHARGE

FOR ALL

SPILLWAYS AT IDENTICAL ELEVATIONS

NORRIS DAM

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

GATE
ELEVATION
IN FEET

GATE
ELEVATION
IN FEET

1044.0 | 10441 | 1044.2 | 10443 | 10444 | 10445 | 10446 | 10447 | 10448 | 10449 | 1045.0 | 10451 | 10452 | 10453 | 10454 | 10455 | 10456 | 10457 | 10458 | 10459 | 1046.0
1022.0 | 112,700 | 113,500 | 114,300 | 115,200 | 116,000 | 116,800 117,700 | 118,500 | 119, 300 | 120,200 | 121,000 { 121, 800 | 122, 700 | 123, 500 | 124, 400 | 125, 200 | 126, 100 | 126, 900 | 127, 800 | 128, 700 | 129, 500 (1022.0
1021.9 | 143,600 | 114,400 | 115,200 | 116,000 | 116,900 | 117,700 | 118,500 | 119, 400 | 120, 200 | 121,100 | 124,900 | 122, 700 | 123, 600 | 124, 400 | 125, 300 | 126, 100 | 127,000 | 127, 900 | 128, 700 | 129, 600 | 130, 400 (1021.9
1021.8 | 114,400 | 115,300 | 116, 100 | 116,900 | 117,800 | 118,600 | 119,400 | 120, 300 | 121, 100 | 122,000 | 122, 800 | 123, 600 | 124, 500 | 125, 300 | 126, 200 | 127, 100 | 127,900 | 128, 800 | 129, 600 | 130, 500 | 131,400 11021.8
1021.7 | 115,300 | 116,100 | 117,000 | 117,800 | 118,600 f 119,500 | 120, 300 | 121,200 | 122,000 | 122,900 | 123, 700 | 124, 600 | 125,400 | 126, 300 | 127, 100 | 128, 000 | 128, 800 | 129, 700 | 130,600 | 131, 400 | 132, 300 |1021.7
10216 | 116,200 | 117,000 | 117,900 | 118,700 | 118,500 | 120, 400 | 121,200 | 122, 100 | 122, 900 | 123,800 | 124, 600 | 125, 500 | 126, 300 | 127, 200 | 128,000 | 128,900 | 129, 800 { 130, 600 | 131, 500 | 132, 400 | 133,200 [1021:6
1021.5 | 117,100 | 117,900 | 118,700 | 119,600 | 120,400 f 121,300 | 122, 100 | 123,000 | 123, 800 | 124,700 | 125, 500 | 126,400 | 127, 200 | 128, 100 | 129,000 | 129, 800 | 130, 700 | 131,600 { 132,400 | 133, 300 | 134,200 |1021.5
1021.4 | 118,000 | 118,800 | 119,600 | 120,500 | 121, 300 | 122, 200 | 123,000 | 123,900 | 124, 700 | 125,600 | 126, 400 | 127, 300 | 128, 200 | 129, 000 | 129, 900 | 130, 800 | 131, 600 | 132, 500 | 133, 400 | 134. 300 | 135, 100 (10214
1021.3 | 118,800 | 119,700 | 120,500 | 121,400 | 122,200 | 123, 100 | 123,900 | 124,800 | 125,600 | 126,500 | 127,400 | 128, 200 | 129, 100 | 130, 000 | 130, 800 | 131, 700 | 132,600 | 133, 500 | 134, 300 | 135, 200 | 136, 100 |1021.3
1021.2 | 119,700 | 120,600 | 121,400 | 122, 300 | 123, 100 | 124,000 | 124, 800 | 125,700 | 126, 600 | 127,400 | 128, 300 | 129, 200 { 130, 000 | 130, 900 | 131, 800 | 132, 600 | 133, 500 | 134, 400 | 135, 300 | 136, 200 | 137,100 |1021.2
1021.1 | 120,600 | 121,500 { 122, 300 | 123, 200 | 124, 000 | 124, 900 | 125,800 | 126, 600 | 127,500 | 128,300 | 129, 200 | 130, 100 | 131, 000 | 131, 800 | 132, 700 | 133, 600 | 134, 500 | 135, 400 | 136, 200 | 137, 100 | 138,000 [1021.1
1021.0 | 121,500 | 122,400 | 123,200 | 124, 100 | 125,000 | 125, 800 | 126, 700 | 127, 500 | 128, 400 | 129, 300 | 130, 100 | 131,000 { 131,900 | 132, 800 | 133, 700 | 134, 500 | 135, 400 | 136, 300 | 137, 200 | 138, 100 | 139,000 |1021.0
1020.9 | 122, 500 | 123, 400 | 124, 200 | 125, 100 | 125,900 | 126, 800 | 127,700 | 128, 500 | 129,400 | 130, 300 | 131,200 | 132, 000 § 132, 900 | 133, 800 | 134, 700 { 135, 600 | 136, 500 | 137,300 | 138, 200 | 139, 100 | 140, 000 |1020.9
1020.8 | 123,500 | 124,400 | 125,200 | 126, 100 | 126, 900 | 127,800 | 128,700 | 129, 500 | 130, 400 | 131,300 | 132, 200 | 133, 100 | 133,900 | 134, 800 | 135, 700 | 136, 600 | 137,500 | 138, 400 | 139, 300 | 140, 200 | 141,100 |1020.8
1020.7 | 124,500 | 125, 300 | 126,200 | 127,100 | 127,900 | 128, 800 | 129,700 | 130,600 | 131,400 | 132, 300 | 133, 200 | 134, 100 | 135,000 | 135, 900 | 136, 700 | 137,600 | 138, 500 | 139, 400 | 140, 300 | 141, 200 | 142, 100 |1020.7
10206 | 125,500 | 126,300 | 127,200 | 128,100 | 128,900 | 129, 800 | 130, 700 | 131,600 | 132,500 | 133,300 | 134, 200 | 135, 100 | 136, 000 | 136, 800 | 137, 800 | 138,700 | 139, 600 | 140, 500 | 141, 400 | 142, 300 | 143,200 |1020.6
1020.5 | 126,500 | 127,300 | 128,200 | 129, 100 | 129, 900 | 130, 800 | 131,700 | 132, 600 | 133, 500 | 134,400 | 135, 200 | 136, 100 { 137,000 | 137,900 | 138, 800 | 139, 700 | 140, 600 | 141, 500 | 142, 400 | 143,400 | 144, 300 |1020.5
10204 | 127,500 | 128,300 | 129, 200 | 130,100 | 131,000 | 131,800 | 132,700 | 133,600 | 134, 500 | 135,400 | 136, 300 | 137,200 | 138, 100 | 139, 000 | 139,900 | 140, 800 | 141, 700 | 142, 600 | 143, 500 | 144, 400 | 145, 300 (1020.4
1020.3 | 128,500 | 129, 300 | 130. 200 | 131,100 | 132, 000 | 132, 900 | 133,800 | 134,600 | 135,500 | 136,400 | 137, 300 | 138, 200 | 139, 100 | 140, 000 | 140. 900 | 141, 800 | 142, 800 | 143, 700 | 144, 600 | 145, 500 | 146, 400 |1020.3
1020.2 { 129,500 | 130, 300 131 200 | 132,100 | 133,000 | 133,900 | 134, 800 | 135,700 | 136, 600 | 137,500 | 138,400 | 139, 300 | 140,200 | 141,100 | 142, 000 | 142,900 | 143, 800 | 144,700 | 145, 700 | 146, 600 | 147,500 [1020.2
10201 | 130,500 | 131,400 | 132, 300 | 133, 100 | 134,000 | 134,900 | 135, 800 | 136, 700 | 137, 600 | 138,500 | 139, 400 | 140, 300 | 141, 200 | 142 100 | 143, 100 | 144, 00C | 144, 900 | 145, 800 | 146, 700 | 147, 700 | 148,600 |1020.1
1020.0 | 131,500 | 132,400 | 133, 300 { 134,200 | 135,100 | 136,000 | 136,900 | 137,800 | 138, 700 | 139, 600 | 140, 500 | 141,400 | 142, 300 | 143, 200 | 144, 100 | 145, 000 | 146, 000 | 146, 900 | 147, 800 | 148, 700 | 148,700 [1020.0
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IN CUBIC FEET PER SECOND

i HEADWATER ELEVATION wfy
© 4=z | 10460 | 1046.1 | 10462 | 10463 | 10464 | 10465 | 1046.6 | 1046.7 | 1046.8 | 1046.9 | 1047.0 | 1047.1 | 1047.2 | 1047.3 | 1047.4 | 1047.5 | 1047.6 | 1047.7 | 10478 | 10479 | 10480 | ° H =
1034.0 | 48,000 | 48,590 | 49,190 { 49,790 | 50,390 | 51,000 | 51,610 | 52,220 | 52,830 | 53,440 | 54,060 | 54,680 | 55,300 | 55,920 | 56,550 | 57,180 | 57,810 58,440 | 59,080 | 59,710 | 60,350 (1034.0
1033.9 | 48,620 | 49,210 | 49,820 ( 50,420 { 51,020 | 51,630 | 52, ,860 | 53,470 | 54,090 | 54,710 | 55,330 | 55,950 | 56,580 57,210 | 57,840 | 58,470 ,110 | 69,750 | 60,390 | 61,030 |1033.9
1033.8 | 49,240 | 49,840 ,440 | 51,050 ,660 | 52,270 | 52,880 | 63,500 | 54,120 | 54,740 | 55,360 | 55,980 | 56,610 | 57,240 | 57,870 58,500 | 59,140 | 59,780 | 60,420 | 61,0680 | 61,710 (1033.8
1033.7 | 49,870 | 50,470 | 51,080 51,690 | 52,300 [ 52,910 | 53,530 | 54,140 | 54,760 | 55,390 | 56,010 | 56,640 | 57,270 | 57,900 | 58,540 59,170 | 59,810 | 60,450 | 61,090 | 61,740 | 62,390 |1033.7
10336 | 50,500 | 51,100 | 51,710 | 52,320 | 52,940 | 53,550 | 54,170 | 54.790 | 55,420 ,040 | 56,670 | 57,300 | 57,930 | 58,570 | 59,200 | 59,840 | 60,480 | 61,130 | 61,770 | 62,420 | 63,070 |10336
10335 | 51,130 | 51,740 | 52,350 | 52,960 | 53,580 | 54,200 | 54,820 | 55,450 | 56,070 | 56,700 | 57,330 | 57,960 | 58,600 | 59,240 59,880 | 60,520 | 61,160 | 61,810 | 62,460 | 63,110 | 63,760 |1033.5
10334 | 51,760 | 52,380 | 52,990 | 53,610 54,230 | 54,850 | 55, ,100 | 56,730 | 57,360 ,990 ,630 | 59,270 | 59,910 ( 60,550 1 61,190 | 61,840 | 62,490 | 63,140 | 63,800 | 64,450 (10334
1033.3 | 52,400 | 53,020 | 53,640 | 54,260 | 54,880 | 55,500 | 56,130 | 56,760 | 57,390 | 58,020 | 58,660 | 59,300 | 59,940 | 60,580 | 61,230 | 61,880 | 62,530 | 63,180 | 63,830 | 64,490 | 65,150 (1033.3
1033.2 | 53,050 | 53,660 | 54,280 | 54,910 | 55,530 56,160 | 56,790 | 57,420 | 58,060 | 58,690 | 59,330 | 59,970 | 60,620 | 61,260 61,910 | 62,560 | 63,210 | 63,870 ,520 | 65,180 | 65,840 (1033.2
1033.1 | 53,690 | 54,310 | 54,940 | 55,560 190 | 56,820 | 57,450 | 58,090 | 58720 | 50,360 | 60,010 | 60,650 | 61,300 | 61,940 | 62.590 | 63,250 | 63,900 | 64,560 | 65220 | 65,880 | 66,540 (10331
1033.0 | 54,340 | 54,960 | 55,590 | 56,220 | 56,850 | 57,480 | 58,120 | 58,760 | 59,400 | 60,040 | 60,680 | 61,330 | 61,980 | 62,630 [ 63,280 | 63,940 | 64,600 | 65,260 | 65920 | 66,580 | 67,250 (1033.0
1032.9 | 54,990 | 55,610 | 56,240 { 56,870 | 57,510 | 58,140 | 58,780 | 59,420 | 60,060 | 60,710 | 61,360 | 62,010 | 62,660 | 63,310 [ 63,970 | 64,630 | 65290 | 65950 | 66,610 | 67,280 | 67,950 (1032.9
10328 | 55,640 | 56,270 | 56,900 57,530 58,170 58,810 | 59,450 | 60,090 | 60,740 | 61,380 | 62,030 | 62,690 | 63,340 | 64,000 | 64,860 | 65 320 | 65980 | 66,640 ,310 ,980 ,650 (1032.8
1032.7 | 56,290 | 56,920 | 57,5601 58,1901 58,830 59,470 | 60,120 | 60,760 | 61,410 | 62,060 | 62,710 | 63,370 | 64,030 | 64,690 | 65350 | 66,010 | 66,680 | 67,340 | 68,010 | 68,690 69,360 {1032.7
10326 | 56,950 | 57,580 | 58.220 | 58,860 | 59,500 | 60,140 | 60,790 | 61,440 | 62,090 | 62,740 | 63.400 | 64,060 | 64.710| 65,380 | 66,040 | 66,710 | 67,380 | 68,050 | 68,720 | 69,390 | 70,070 {10326
10325 | 57,610 | 58,240 | 58,880 | 59,530 | 60,170 60,820 | 61,470 | 62,120 | 62,770 | 63,430 | 64,080 | 64,740 | 65410 | 66,070 [ 66,740 { 67,410 | 68,080 | 68,750 | 68,430 | 70,110 | 70,790 110325
10324 | 58,270 | 58,910 | 59,550 | 60,200 | 60,840 | 61,490 | 62,150 | 62,800 | 63,460 | 64,110 | 64,770 | 65440 | 66,100 | 66,770 [ 67,440 | 68 110 | 68,780 | 69,460 | 70,140 | 70,820 | 71,500 (1032.4
1032.3 | 58,940 | 59,580 | 60,220 | 60,870 | 61,520 62,170 | 62,830 | 63,480 | 64,140 | 64,800 | 65470 | 66,130 | 66,800 | 67,470 [ 68,140 | 68,820 | 69,490 | 70,170 | 70,850 | 71,540 72,220 (10323
1032.2 | 59,610 | 60,250 | 60,900 [ 61,550 | 62,200 | 62,860 | 63,510 | 64,170 | 64,830 | 65,500 | 66,160 | 66,830 | 67,500 | 68,180 ( 68,850 | 69 530 | 70,210 ,830 | 71,570 ,260 1 72,950 |1032.2
10321 | 60,280 | 60,930 | 61,580 62,230 | 62,890 | 63,540 | 64, 64,860 | 65,530 | 66,200 | 66,860 | 67,530 | 68,210 | 68,880 | 69,560 | 70,240 | 70,920 | 71,610 | 72,290 | 72,980 | 73,670 (10321
10320 | 60,950 | 61,600 | 62,260 | 62,910 | 63,570 | 64,230 | 64,890 | 65,560 | 66,230 | 66,900 67,570 | 68,240 | 68,920 | 69,590 | 70,270 | 70,960 | 71,640 72,330 73,020 73,710 | 74,400 [1032.0
10319 | 61,620 | 62,280 | 62,930 63,530 | 64,250 | 64,910 | 65,580 | 66,250 | 66,920 | 67,590 | 68,260 | 68 940 | 69,620 | 70,300 70,980 | 71,660 ( 72,350 | 73,040 ! 73,730 | 74,430 | 75,120 |1031.9
1031.8 | 62,290 ,950 | 63,6101 64,270 ( 64,930 | 65,600 | 66,260 | 66,930 ,610 | 68,280 [ 68,960 | 69,640 ,320 | 71,000 ,690 | 72,370 | 73,060 | 73,760 | 74,450 75,150 75,840 |1031.8
1031.7 | 62,970 1 63,630 | 64,290 | 64,950 | 65,620 | 66,280 | 66,950 | 67,630 | 68,300 | 68,980 | 69,660 | 70,340 | 71,020 | 71,710! 72,400 | 73,000 | 73,780 | 74,470 75170 | 75,870 | 76,570 |1031.7
1031.6 | 63,640 | 64,310 | 64,970 65640 | 66,300 | 66,970 | 67,650 | 68,320 ] 69,000 | 69,680 ,360 | 71,050 | 71,730 | 72,420 73,110 .800 | 74,500 | 75,200 | 75,890 [ 76,600 | 77,300 |10316
10315 | 64,320 | 64,990 | 65,650 | 66,320 | 66,990 | 67,670 | 68,340 | 69,020 | 69,700 | 70,380 | 71,070 | 71,750 | 72,440 | 73,130 | 73,830 | 74,520 | 75,220 | 75,920 76,620 | 77,330 | 78,030 (10315
1031.4 | 65,010 | 65,670 | 66,340 67,010 | 67,690 | 68,360 | 69,040 | 69,720 | 70,410 | 71,090 | 71,780 | 72,470 | 73,160 | 73,850 | 74,550 | 75,240 | 75940 | 76,650 | 77,350 | 78,060 | 78,770 |1031.4
1031.3 | 65,690 | 66,360 | 67,030 67,710 | 68,380 | 69,060 | 69,740 { 70,430] 71,110 71,800 | 72,490 | 73,180 | 73,870 | 74,570 75270 | 75970 | 76,670 | 77,380 | 78,080 | 78,790 | 79,500 |1031.3
1031.2 | 66,380 | 67,050 | 67,730 | 68,410 | 69,080 | 69,770 | 70,450 ; 71,130 71,820 | 72,510 | 73,200 | 73,900 | 74,600 | 75,290 | 75990 | 76,700 | 77,400 | 78,110 | 78,820} 79,530 | 80,250 |1031.2
10311 | 67,070 | 67,750 | 68,430 | 69,110 | 69,790 | 70,470 | 71,160 | 71,840 | 72,540 | 73,230 | 73,920 | 74,620 | 75,320 | 76,020 | 76,720 | 77,430 | 78,140 ,850 | 79,560 | 80,270 | 80,990 |1031.1
10310 | 67,770 | 68,450 | 69,130 69,810 | 70,490 | 71,180 | 71,870 72,560 | 73,250 | 73,950 | 74,640 | 75,340 | 76,050 | 76,750 | 77,460 | 78,160 | 78,870 | 79,590 80,300 | 81,020 | 81,740 |1031.0
10309 | 68,440 | 69,120 | 69,800 | 70,490 | 71,180 | 71,860 | 72,560 | 73,250 | 73,940 | 74,640 | 75340 | 76,040 | 76,750 | 77,450 | 78,160 | 78,870 | 79,590 | 80,300 | 81,020} 81,740 | 82,460 (10309
10308 | 69,120 | 69,800 | 70,490 | 71,170 | 71,860 | 72,550 | 73,250 | 73,940 | 74,640 | 75,340 | 76,040 | 76,750 | 77,450 | 78,160 | 78,870 | 79,580 | 80,300 | 81,020 ,740 1 82,460 | 83,180 |1030.8
1030.7 | 69,800 | 70,480 | 71,170 | 71,860 | 72,550 | 73,240 | 73,940 | 74,640 75,340 | 76,040 | 76,740 | 77,450 | 78,160 | 78,870 [ 79,580 | 80,300 | 81,020 | 81,740 82,460 | 83,180 | 83,910 |1030.7
10306 | 70,480 | 74,170 | 71,850 | 72,550 | 73,240 | 73,940 | 74,630 | 75330 | 76,040 | 76,740 | 77,450 | 78,160 | 76,870 | 79,580 | 80,300 | 81,020 | 81,740 | 82,460 | 83 180 | 83,910 | 84,640 |1030.6
10305 | 71,160 | 71,850 | 72,540 | 73,240 | 73,930 | 74,630 | 75,330 | 76,040 76,740 | 77,450 | 78,160 | 78,870 | 79,580 | 80,300 | 81,020 | 81,740 | 82,460 | 83,180 | 83,910 | 84,640 85370 {1030.5
10304 | 71,850 , 540 ,230 | 73,930 | 74,630 | 75,330 | 76, 76,740 | 77,450 78,160 | 78,870 | 79,580 | 80,300 | 81,010 81,740 | 82460 | 83,180 | 83,910 84,640 | 85370 86,100 |1030.4
10303 | 72,540 | 73,230 73,930 | 74,630 | 75,330 | 76,030 | 76,740 | 77,440 | 78,150 | 78,870 | 79,580 | 80,300 | 81,010 81,730 | 82,4601 83, 180} 83,910 | 84,640 85370 | 86,100 | 86,840 {1030.3
1030.2 ,230 | 73,930 | 74,630 | 75,330 76,030 | 76,740 [ 77,440 | 78,150 | 78,870 79,580 | 80,300 81,010 | 81,730 | 82,460 83,180 | 83,910 | 84,640 | 85370 86,100 | 86,840 87,580 11030.2
10301 | 73,920 | 74.620 | 75,320 | 76,030 | 76,730 | 77,440 | 78,150 | 78,860 | 79,580 | 80,300 | 81,010 | 81,730 | 82,460 | 83180 | 83,910 | 84,640 | 85, 370 | 86,100 | 86,840 | 87,580 | 88,320 {10301
10300 | 74,620 | 75,320 76,030 | 76,730 { 77,440 78,150 | 78,860 | 79,580 | 80,290 | 81,010 | 81,730 | 82,460 | 83,180 | 83,910 | 84,640 85370 ( 86,110 | 86,840 | 87,580 | 88,320 | 89,060 |1030.0
10299 | 75,310 | 76,020 | 76,720 | 77,430 78,140 78,850 | 79,570 80,290 | 81,000 | 81,730 | 82,450 83,180 | 83,900 84,630 | 85360 | 86,100 | 86,830 | 87,570 | 88,310 | 89,060 | 89,800 {1029.9
1029.8 | 76,010 | 76,710 | 77,420 | 78,130 ,840 | 79,560 | 80,280 | 81,000 | 81,720 ,440 ( 83,170 | 83,900 | 84,630 | 85,360 | 86,090 | 86,830 | 87,570 | 88,310} 89,050 | 89,790 { 90,540 [1029.8
1029.7 | 76,700 | 77,410 | 78,120 | 78,840 | 79,550 | 80,270 | 80,990 | 81,710 | 82,430 | 83,160 | 83,890 | 84,620 | 85,350 | 86,080 | 86,820 | 87,560 { 88,300 | 89,040 89,790 | 80,540 91,280 |1029.7
1029.6 | 77,400 78,110 | 78,830 | 79,540 80,260 80,980 | 8t, ,430 ,150 | 83,880 ,610 | 85,340 86,080 .810| 87,550 | 88,290 | 89,040 | 89,780 | 90,530-| 91,280 92,030 [10296
10295 78,100 | 78,820 | 79,530 | 80,250 ( 80,970 | 81,690 | 82,420 | 83,140 | 83,870 | 84,600 ( 85,340 86,070 | 86,810| 87,550 | 88,290 | 89,030 | 89,780 | 90,520 | 91,270 | 92,030 | 92,780 [1029.5
1029.4 | 78,8101 79,520 | 80,240 | 80,960 | 81,680 | 82,410 | 83,140 | 83,860 ,600 | 85,330 | 86,060 | 86,800 87,540 | 88,280 | 89,030 | 89,770 | 90,520 | 91,270 | 92,020 | 92,770 | 93,530 {1029.4
1029.3 | 79,520 80,230 | 80,950 | 81,680 | 82,400 | 83,130 | 83,860 | 84,590 | 85,320 | 86,060 | 86,790 | 87,530 88,280 | 89,020 | 89,770 ( 90,510 | 91,260 | 92,020 770 | 93,5301 94,280 11029.3
1029.2 | 80,220 ,950 | 81,670 82,390 | 83,120 | 83,850 | 84,580 , 310 ,050 | 86,790 | 87,530 , 2701 89,010 89,760 ,510 | 91,260 | 92,010 | 92,770 | 93,520 | 94,280 | 95040 [1029.2
10201 | 80,940 | 81,660 | 82,380 | 83,110 | 83.840 | 84,570 | 85.310 | 86.040 | 86,780 | 87.520 | 88,260 | 89,010 | 89750 | 90,500 | 91,250 [ 92,010 | 92,760 | 93,520 | 94,280 | 95,040 | 95,800 |1029.1
1029.0 | 81,650 | 82,380 | 83,100 | 83,830 | 84,570 | 85,300 | 86,040.; 86,770 | 87,510 | 88,260 | 89,000 | 89,750 | 90,500 ' 91,250 | 92,000 [ 92,760 | 93,510 [ 94,270 | 95,030 | 95,800 | 96,560 {1029.0
10289 | 82,340 | 83,070 | 83,800 84,530 | 85,260 | 86,000 86,740 | 87,480 | 88,220 | 88,960 | 89,710 | 90,460 | 91,210 | 91,960 92,720 | 93,480 | 94,230 | 95,000 | 95760 | 96,520 | 97,290 |1028.9
10288 | 83,030 | 83,760.| 84,490 | 85,220 | 85,960 86,700 | 87,440 | 88,180 | 88,930 | 89,670 | 90,420 L1701 91,920 | 92,680 | 93,440 | 94,200 | 94,960 ,720 | 96,490 97,250 | 98,020 (1028.8
1028.7 | 83,720 | 84,450 | 85,190 | 85,920 | 86,660 | 87,400 ( 88,140 | 88,890 | 89,630 ! 90,380 | 91,130 | 91,890 | 92,640 | 93,400 | 94,160 | 94,920 95680 | 96,450 | 97,220 97,990 | 98,760 (1028.7
10286 | 84,410 | 85,150 | 85,880 | 86,620 | 67,360 | 8,100 | 88.850 | 89,600 | 90,340 | 91,100 91,850 | 92,600 | 93,360 | 94,120 | 94,880 | 95,650 | 96,410 | 97,180 | 97.950 | 98,720 | 99,490 10286
10285 | 85,110 | 85840 | 86,580 | 87,3201 88,070 | 88,810 | 89,560 | 90,310 | 91,060 | 91,810 92,570 | 93,320 | 94,080 | 94,840 | 95610 96,370 | 97,140 97,910 98,680 | 99,460 | 100,200 (1028.5
10284 85,810 | 86,540 | 87,290 | 88,030 | 83,770 | 89,520 | 90,270 91,020 | 91,770 | 92,530 | 93,280 | 94,040 | 94,810 | 95570 96,340 97,100 | 97,870 | 98,640 | 99,420 | 100,200 | 101,000 (1028.4
1028.3 | 86, 87,250 | 87,990 | 88,730 | 89,480+ 90,230 | 90,980 | 91,730 92,490 | 93,250 | 94,010 94,770 | 95,630 | 96,300 | 97,070 | 97,840 | 98,610 | 99,380 1 100,200 | 100, 900 | 101,700 (1028.3
10282 | 87,210 | 87,950 | 88,700 | 89,440 90,190 | 90,940 | 91,700 | 92,450 ; 93,210 | 93,970 | 94,730 95490 | 96,260 | 97,030 | 97,800 | 98,570 | 99 340 | 100, 100 | 100,900 | 101,700 | 102,500 (1028.2
10281 | 87,910 | 88,660 | 89,400 | 90,150 | 90,910 | 91,660 | 92,410 | 93,170 | 93,930 | 94,690 | 95460 | 96,220 | 96,990 | 97,760 | 98,530 | 99,310 | 100,100 | 100,900 | 101,600 | 102, 400 | 103,200 (10281
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1028.0 | 88,620 | 89,370 | 90,120| 90,870 | 91,620 | 92,380 | 93,130 | 93,830 | 94,650 | 95,420 | 96,180 | 96,950 | 97,720 | 98,490 | 99,270 | 100, 000 | 100, 800 | 101, 600 | 102, 400 | 103, 200 | 104,000 |1028.0
1027.9 | 89,280 | 90,030 | 90,780 { 91,530 | 92,290 | 93,050 | 93,810 ,570 | 95,330 | 96,100 | 96,860 | 97,630 | 98,410 | 99,180 | 99,960 | 100,700 | 101,500 | 102, 300 | 103, 100 | 103, 900 | 104,700 |[1027.9
1027.8 | 89,940 | 90,690 | 91,450 | 92,200 | 92,960 | 93,720 | 94,480 | 95,240 | 96,010 | 96,780 | 97,540 | 98,320 | 99,090 | 99,870 | 100,600 | 101,400 ; 102, 200 | 103, 000 | 103, 800 | 104, 600 | 105,400 {1027.8
1027.7 | 90,610 | 91,360 | 92,110 92,870 | 93,630 | 94,390 | 95,150 | 95920 | 96,690 | 97,460 | 98,230 | 99,000 | 99,780 | 100,600 | 101, 300 | 102, 100 | 102,900 | 103, 700 | 104, 500 | 105, 300 ; 106, 100 (1027.7
102756 | 91,270 | 92,030 | 92,780 | 93.540 | 94.300 | 96,070 | 95.830 | 96.600 | 97.370 | 98,140 | 98 910 | 99,630 | 100,500 | 101, 200 | 102, 000 | 102, 800 | 103, 600 | 104, 400 | 105, 200 | 106,000 | 106,800 [1027.6
1027.5 | 91,940 | 92,700 | 93,450 | 94,220 | 94,980 [ 95,740 | 96,510 | 97,280 | 98,050 | 98,820 | 99,600 | 100, 400 | 101,200 | 101,900 | 102, 700 | 103, 500 | 104, 300 | 105, 100 | 105, 900 | 106, 700 | 107,500 (1027.5
10274 | 92,610 | 93,370 | 94,130 | 94,890 | 95,650 | 96,420 | 97,190 | 97,960 | 98,730 | 99,510 | 100, 300 | 101, 100 | 101, 800 | 102, 600 | 103, 400 | 104, 200 | 105, 000 | 105, 800 | 1086, 600 | 107,400 | 108,200 (1027.4
1027.3 | 93,280 | 94,040 | 94,800 | 95,570 | 96,330 | 97,100 | 97,870 | 98,640 | 99,420 | 100,200 | 101,000 | 101, 800 | 102, 500 | 103, 300 | 104, 100 | 104,900 | 105,700 | 106, 500 { 107, 300 | 108, 100 | 108,900 (1027.3
1027.2 | 93,950 | 94,710 | 95,480 96,240 | 97,010 | 97,780 | 98,550 | 99,330 | 100,100 | 100,900 | 101, 700 | 102, 400 | 103, 200 | 104, 000 | 104, 800 | 105, 600 | 106, 400 | 107, 200 | 108, 000 | 108, 800 | 109, 600 (1027.2
10271 | 94,630 | 95,390 | 96,150 | 96,920 | 97.690 | 98,460 | 99,240 | 100000 | 100.800 | 101,600 | 102, 400 | 103; 100 | 103, 900 | 104,700 | 105, 500 | 106, 300 | 107,100 | 107, 900 | 108, 700 | 109; 500 | 110,300 |1027.1
1027.0 | 95,300 | 96,070 | 96,830 97,600 | 98,380 99,150 | 99,920 | 100,700 | 101,500 | 102, 300 | 103, 000 | 103, 800 | 104, 600 | 105, 400 | 106, 200 | 107, 000 | 107, 800 | 108, 600 | 109, 400 | 110,200 | 111,000 (1027.0
10269 | 95.930 | 96,690 | 97.460 | 98,230 | 99.010 | 99780 | 100,600 | 101300 | 102, 100 [ 102 900 | 103, 700 | 104, 500 | 105. 300 | 108, 100 | 106, 900 | 107, 700 | 108, 400 | 109. 200 | 110, 100 | 110,900 | 111,700 (1026.9
1026.8 | 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, 300 |1026.8
1026.7 | 97,180 | 97,950 | 98730 | 99.500 | 100,300 | 101, 100 | 101,800 | 102,600 | 103,400 | 104,200 | 105,000 | 105, 800 | 106, 600 | 107, 400 | 108, 200 | 109, 000 | 108; 800 | 110,600 | 111,400 | 112,200 | 113, 000 |1026.7
1026.6 | 97,810 | 98,590 | 99.360 | 100.100 | 100,800 | 101,700 | 102,500 | 103, 300 | 104; 000 | 104,800 [ 105, 600 | 106, 400 | 107, 200 | 108,000 | 108, 800 | 109, 600 | 110, 400 | 111,200 | 112, 000 | 112, 800 | 113,600 |1026.6
1026.5 | 98,450 | 99,220 | 99,990 | 100,800 | 101,600 | 102, 300 | 103, 100 | 103,900 | 104, 700 | 105, 500 | 108, 300 | 107, 100 | 107, 900 | 108, 700 | 109, 500 | 110, 300 | 111, 100 | 111,900 | 112,700 | 113,500 | 114,300 [1026.5
10264 | 99,080 | 99,850 | 100,600 | 101,400 | 102,200 | 103,000 | 103,800 | 104. 500 | 105,300 | 106,100 | 106, 900 | 107, 700 | 108,500 | 109. 300 | 110, 100 | 110,900 | 114,700 | 112: 500 | 113, 300 | 114,100 | 115,000 |1026.4
1026.3 | 99.710 | 100,500 [ 101,300 | 102, 000 | 102,800 | 103, 600 | 104. 400 | 105,200 | 106,000 | 106, 800 | 107,600 | 108, 400 | 109. 200 | 110; 000 | 110, 800 | 111, 600 | 112. 400 | 113,200 | 114,000 | 114,800 | 115,600 }1026.3
1026.2 | 100, 300 | 101, 100 | 101,900 | 102, 700 | 103, 500 | 104, 300 | 105, 000 | 105, 800 | 108, 600 | 107,400 | 108, 200 | 109, 000 | 109, 800 | 110, 600 | 111,400 | 112,200 | 113,000 | 113,800 | 114,700 | 115,500 | 116,300 [1026.2
10261 | 101,000 | 101,800 | 102; 500 | 103, 300 | 104, 100 | 104, 900 | 105, 700 | 106, 500 | 107,300 | 108, 100 | 108, 900 | 109; 700 | 110,500 | 111,300 | 112; 100 | 112, 900 | 113,700 | 114,500 | 115,300 | 116, 100 | 117,000 |1026.1
1026.0 | 101,600 | 102, 400 | 103, 200 | 104,000 | 104, 800 | 105, 500 | 106, 300 | 107, 100 | 107,900 | 108,700 | 109, 500 | 110, 300 | 111, 100 | 111,900 | 112, 700 | 113, 500 | 114, 400 | 115, 200 | 116, 000 | 116,800 | 117,600 11026.0
1025.9 | 102, 200 | 103,000 | 103,800 | 104, 600 | 105,400 | 106, 200 | 107,000 | 107,700 | 108,500 | 109,300 | 110, 100 | 110,900 | 111,700 | 112,600 | 113,400 | 114, 200 | 115,000 | 115, 800 | 116, 600 | 117,400 | 118, 300 11025.9
1025.8 | 102, 800 | 103,600 | 104, 400 | 105,200 | 106, 000 | 108, 800 | 107,600 | 108, 400 | 109, 200 | 110,000 | 110,800 | 111,600 | 112,400 | 113,200 | 114,000 | 114,800 | 115,600 | 116,400 | 117, 300 | 118, 100 | 118,800 {1025.8
1025.7 | 103, 400 | 104, 200 | 105, 000 | 105, 800 | 106, 600 | 107, 400 | 108, 200 | 109, 000 | 109, 800 | 110,600 | 111,400 | 112, 200 | 113,000 { 113,800 | 114,600 | 115,400 | 116, 300 | 117, 100 | 117,900 | 118,700 | 119,500 {1025.7
1025.6 | 104, 100 | 104, 800 | 105, 600 | 106, 400 | 107,200 | 108, 000 | 108, 800 | 109, 600 | 110,400 | 111,200 | 112,000 | 112, 800 | 113,600 | 114, 400 | 115, 300 | 116, 100 | 116, 900 | 117,700 | 118, 500 | 119,400 | 120,200 {1025.6
1025.5 | 104, 700 | 105,500 | 106, 300 | 107, 000 | 107, 800 | 108, 600 | 109, 400 | 110,200 | 111,000 | 111,800 | 112,600 | 113, 500 | 114, 300 | 115, 100 | 115, 900 | 116,700 | 117, 500 | 118, 400 | 119, 200 | 120, 000 | 120,800 {1025.5
1025.4 | 105, 300 | 106, 100 | 106, 900 | 107, 700 | 108, 500 | 109, 300 | 110, 100 | 110,900 | 111,700 | 112,500 | 113, 300 | 114, 100 | 114,900 | 115,700 [ 116, 500 | 117,300 | 118,200 { 119, 000 | 119, 800 | 120,600 | 121,500 11025.4
10253 | 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, 500 | 121, 300 | 122, 100 |1025.3
1025.2 | 106, 500 | 107,300 | 108, 100 | 108. 900 | 109,700 | 110,500 | 111,300 | 112; 100 | 112,900 | 113,700 | 114,500 | 115, 400 | 116,200 | 117,000 | 117,800 | 118,600 | 119, 400 | 120, 300 | 121, 100 | 121,900 | 122, 800 {1025.2
1025.1 | 107, 100 | 107,900 | 108,700 | 109,500 | 110,300 | 111,100 | 111,900 | 112,700 | 113,500 | 114,400 | 115,200 | 116,000 | 116,800 | 117,600 | 118,400 | 119,300 | 120, 100 | 120, 900 | 121, 700 | 122,600 | 123,400 |1025.1
1025.0 | 107, 800 | 108, 500 | 109, 300 | 110, 100 | 110,900 | 111,800 | 112,600 | 113,400 | 114,200 | 115,000 | 115,800 | 116,600 | 117,400 | 118, 300 | 119, 100 | 119,900 | 120, 700 | 121, 600 | 122, 400 | 123, 200 | 124, 100 11025.0
1024.9 | 108, 400 | 109, 200 | 110,000 | 110,800 | 111,600 | 112,400 | 113,200 | 114,000 | 114,800 | 115,600 | 116,400 | 117, 300 | 118, 100 | 118,900 | 119,700 | 120, 500 | 121,400 | 122, 200 | 123, 000 | 123,900 | 124,700 |1024.9
1024.8 | 109, 000 | 109, 800 | 110,600 | 111,400 | 112,200 | 113,000 | 113,800 | 114,600 | 115,400 | 116,300 | 117, 100 | 117,900 | 118, 700 | 119, 500 | 120, 400 | 121,200 | 122, 000 | 122, 800 | 123, 700 | 124, 500 | 125,400 |1024.8
1024.7 | 109, 600 | 110,400 | 111,200 { 112,000 | 112,800 | 113,600 | 114,400 | 115,300 | 116,100 | 116,900 | 117,700 | 118, 500 | 119, 300 | 120, 200 | 121,000 | 121,800 | 122,700 { 123, 500 | 124, 300 | 125, 200 | 126,000 11024.7
1024.6 | 140,200 | 111,000 | 111, 800 | 112,600 | 113,400 | 114,300 | 115,100 | 115,900 | 116,700 | 117,500 | 118,300 | 119, 200 | 120, 000 | 120, 800 | 121, 600 | 122, 500 | 123, 300 | 124, 100 | 125, 000 | 125, 800 | 126,700 |1024.6
1024.5 | 110,800 | 111,600 | 112; 500 | 113,300 | 114,100 | 114,900 | 115,700 | 116,500 | 117,300 | 118,200 | 119,000 | 119, 800 | 120,600 | 121,500 | 122, 300 | 123, 100 | 124, 000 | 124, 800 | 125, 600 | 126, 500 | 127, 300 |1024.5
1024.4 | 111,500 | 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, 800 | 124,600 | 125, 400 | 126, 300 | 127, 100 | 128,000 |1024.4
1024.3 [ 112,100 | 112,900 | 113,700 | 114,500 | 115,300 | 116,100 | 117,000 | 117,800 | 118,600 | 119,400 | 120, 300 | 121, 100 | 121,900 | 122, 700 | 123, 600 | 124, 400 | 125, 200 | 126, 100 | 126, 900 | 127, 800 | 128,600 |1024.3
1024.2 | 112,700 | 113,500 | 114,300 | 115,100 | 116,000 | 116,800 | 117,600 | 118,400 { 119,200 | 120, 100 | 120,900 | 121, 700 | 122, 600 | 123, 400 | 124, 200 | 125, 100 | 125,900 | 126, 700 | 127, 600 | 128, 400 | 129, 300 |1024.2
1024.1 | 113,300 | 114,100 | 115,000 | 115,800 | 116,600 | 117, 400 | 118,200 | 119,100 | 119,900 | 120,700 | 121, 500 | 122, 400 | 123, 200 | 124, 000 | 124, 900 | 125,700 | 126, 600 | 127, 400 | 128, 200 | 129, 100 | 129,900 |1024.1
1024.0 | 114,000 | 114,800 | 115,600 | 116,400 | 117,200 | 118,000 | 118,900 | 119,700 | 120,500 | 121, 300 | 122, 200 | 123, 000 | 123, 800 | 124,700 | 125, 500 | 126, 400 | 127,200 | 128, 100 | 128, 900 | 129, 700 | 130,600 |1024.0
1023.9 | 114,700 | 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, 800 | 129, 600 | 130, 500 | 131, 300 |1023.9
1023.8 | 115,400 1 116,200 | 117,000 | 117,800 | 118,600 { 119,500 | 120, 300 | 121, 100 | 122,000 | 122, 800 | 123,600 | 124, 500 | 125, 300 | 126, 100 | 127, 000 | 127,800 | 128, 700 | 129, 500 | 130, 400 | 131,200 | 132, 100 |1023.8
1023.7 | 116,100 | 116,900 [ 117,700 | 118,500 | 119,400 | 120, 200 | 121,000 | 121,800 | 122,700 | 123,500 | 124, 400 | 125, 200 | 126, 000 | 126, 900 | 127, 700 | 128, 600 | 129, 400 | 130, 300 | 131, 100 | 132, 000 | 132,800 |1023.7
1023.6-| 116,800 | 117,600 | 118,400 | 119,200 | 120-400 | 120,900 | 124,700 | 122,600 | 123, 400 { 124,200 | 125, 100 | 125, 300 | 126.800 | 127, 600 | 128 500 |-129, 300 | 130,200 | 131, 000 | 131, 900 | 132, 700 | 133,600 [1023.6
1023.5 | 117,500 | 118,300 | 119, 100 | 120, 000 | 120, 800 | 121,600 | 122, 500 | 123,300 | 124, 100 | 125,000 | 125, 800 | 126, 700 | 127, 500 | 128, 400 | 129, 200 | 130, 100 | 130, 900 | 131, 800 | 132, 600 | 133,500 | 134,400 (10235
1023.4 | 118,200 | 119,000 | 119,900 | 120, 700 | 121,500 | 122,400 | 123,200 | 124,000 | 124,900 | 125,700 | 126, 600 | 127,400 | 128, 200 | 129, 100 | 130, 000 | 130, 800 | 131,700 [ 132, 500 | 133,400 | 134,200 | 135, 100 |1023.4
1023.3 | 118,900 | 119,700 | 120, 600 | 121,400 | 122,200 | 123, 100 | 123,900 | 124, 800 | 125,600 | 126,400 | 127, 300 | 128, 100 | 129, 000 | 129, 800 | 130, 700 [ 131, 600 | 132, 400 | 133, 300 | 134, 100 { 135,000 | 135,900 |1023.3
1023.2 | 119,600 | 120,500 | 121,300 | 122, 100 | 123,000 | 123, 800 | 124, 600 | 125, 500 | 126,300 | 127,200 | 128, 000 | 128, 900 | 129, 700 | 130, 600 | 131, 500 | 132, 300 | 133, 200 | 134, 000 | 134, 900 | 135, 800 | 136, 600 |1023.2
1023.1 | 120,400 | 121,200 | 122,000 | 122, 900 | 123,700 | 124,500 | 125,400 | 126, 200 | 127,100 | 127,900 | 128, 800 | 129, 600 | 130, 500 | 131, 300 | 132, 200 | 133, 100 | 133, 900 | 134, 800 | 135, 700 | 136, 500 | 137,400 {1023.1
1023.0 | 121,100 { 121,900 | 122,700 | 123, 600 | 124,400 | 125,300 | 126, 100 | 127,000 | 127,800 | 128,700 | 129, 500 | 130,400 | 131,200 | 132, 100 | 133,000 | 133, 800 | 134,700 | 135, 600 | 136, 400 | 137,300 | 138,200 {1023.0
1022.9 | 121,900 { 122,700 | 123,600 | 124, 400 | 125, 300 | 126, 100 ,000 | 127, 800 ,700 | 129,500 { 130, 400 | 131, 200 [ 132, 100 | 133, 000 { 133, 800 | 134, 700 | 135, 600 | 136, 400 | 137, 300 | 138,200 | 139, 100 11022.9
1022.8 | 122,700 { 123,600 | 124, 400 | 125,300 | 126, 100 { 127,000 | 127,800 | 128,700 | 129,500 | 130, 400 | 131,200 | 132, 100 { 133, 000 | 133, 800 [ 134, 700 | 135, 600 | 136, 400 | 137, 300 | 138, 200 [ 139, 100 | 139, 900 {10228
1022.7 | 123,600 | 124,400 | 125,300 | 126,100 | 127,000 | 127,800 | 128, 700 | 129, 500 | 130,400 | 131,200 | 132, 100 | 133, 000 | 133, 800 | 134, 700 | 135, 600 | 136, 400 | 137, 300 | 138, 200 | 139, 100 | 140, 000 | 140, 800 |1022.7
10226 | 124, 400 | 125,300 | 126, 100 | 127,000 | 127,800 | 128,700 | 129,500 | 130,400 | 131,200 | 132, 100 | 133,000 | 133, 800 | 134, 700 | 135, 600 | 136, 400 | 137, 300 | 138, 200 | 139, 100 | 140, 000 | 140, 800 | 141,700 |1022.6
1022.5 | 125, 300 | 126, 100 | 127,000 127,800 | 128,700 | 129, 500 | 130,400 | 131,200 | 132, 100 | 133,000 [ 133, 800 | 134, 700 | 135,600 | 136, 500 | 137, 300 | 138, 200 | 139, 100 | 140, 000 | 140, 900 | 141,700 [ 142,600 1022.5
1022.4 | 126, 100 | 126, 900 | 127,800 | 128, 700 | 129,500 | 130, 400 | 131,200 | 132, 100 | 133,000 | 133,800 | 134, 700 | 135, 600 | 136, 500 | 137, 300 | 138, 200 | 139, 100 | 140, 000 | 140, 900 | 141, 800 | 142, 600 | 143,500 {1022.4
1022.3 | 126,900 | 127,800 | 128,700 | 129,500 | 130:400 | 131,200 | 132,100 | 133,000 | 133.800 | 134,700 | 135,600 | 136, 500 | 137,300 | 138,200 | 139, 100 | 140,000 | 140,900 | 141, 800 | 142, 700 | 143, 500 | 144, 400 {1022.3
1022.2 | 127,800 | 128,700 | 129, 500 | 130,400 | 131,200 | 132, 100 | 133,000 | 133, 800 | 134,700 | 135,600 | 136,500 | 137, 300 | 138, 200 | 139, 100 | 140, 000 | 140, 900 | 141, 800 | 142, 700 | 143, 600 | 144, 145,300 {1022.2
10221 | 128,700 | 129,500 | 130, 400 | 131, 200 | 132, 100 | 133,000 | 133, 800 | 134, 700 | 135,600 | 136,500 | 137,400 | 138,200 | 139, 100 | 140, 000 | 140, 900 | 141,800 | 142, 700 | 143, 600 | 144, 500 | 145, 400 | 146, 300 |1022.1

HEADWATER 1046 to 1048

MAY 2000




DISCHARGE

FOR ALL

NORRIS DAM
SPILLWAYS AT IDENTICAL

IN CUBIC FEET PER SECOND

ELEVATIONS

37

HEADWATER ELEVATION

GATE
ELEVATION
IN FEET

1046.0

1046.1

1046.4

1046.7

1046.8

1046.9

1047.0

10471

1047.2

1047.3

10474

10475

1047.6

1047.7

1047.8

1047.9

1048.0

GATE
ELEVATION
IN FEET

129, 500

1020.6 | 143, 200

1020.5 | 144, 300
1020.4 | 145, 300
1020.3 | 146, 400
1020.2 | 147, 500
1020.1 | 148, 600

1020.0 | 148, 700

130, 400

150, 600

150, 400
151, 500

145, 900
147,000

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

146, 800
147,900

152, 300
153, 400

147, 800
148, 900

153,200
154, 400

143, 400
144,400

148,700
149, 800

155, 300

135,600

139, 400
140, 400
141,400
142, 300
143, 300
144, 300

145, 300

149, 600
150, 700

155, 100
156, 200

136, 500
137, 400
138, 400
139, 300
140, 300

141, 300

150, 500

151,600
152, 700
153, 800
155, 000
156, 100

157, 200

0

W =9
[
=
(=)

N o
-
P=
=

152, 600
153, 700
154, 800
155,900
157,000

158, 100

138, 200

142, 100
143, 100

158, 000
159, 100

139, 100
140, 100

144, 000
145, 000
146, 000
146, 900
147,900

148, 900
150, 000
151, 100
162, 200
153, 300

158, 900
160, 100

140, 000

143, 900
144, 900

148, 800

149, 900
151, 000
162, 000
153, 200
154, 300

165, 400
156, 500
157, 600
158, 700
159, 900

161, 000

140, 900

144, 800

145, 800
146, 800
147, 800
148, 800
149, 800

150, 800
151, 900
163, 000
154, 100
155, 200

16, 300
157, 400
158, 600
159, 700
160, 800

162, 000

141, 800

145, 700

148, 700
147,700
148, 700
149, 700
150, 700

161,700
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

157, 100
158, 200

162, 700
163, 900

143, 600
144, 600
145, 500
146, 500
147, 500

148, 500

163, 700
164, 900

144, 500

52,
153, 500
154, 500
155, 600
159, 000
160, 100

164, 700
165, 800

145, 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

148, 300

150, 300
151, 300

155, 300

156, 400
157, 500
158, 600
159, 700
160, 900

162, 000

167, 800

147, 200

151, 200
152, 200

156, 300

157, 300
158, 400
159, 500
160, 700

161, 800

162, 900

168, 700
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38 NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

1048.0 | 1048.1 | 10482 | 10483 | 10484 | 10485 | 10486 | 1048.7 | 10488 | 10489 | 1049.0 | 1049.1 | 1049.2 | 1049.3 | 10434 | 10495 | 10496 | 1049.7 | 1049.8 | 1049.9 | 1050.0

ELEVATION
IN FEET

ELEVATION
IN FEET

GATE

10340 | 60,350 | 60,990 | 61,640 | 62,280 | 62,930 | 63,580 | 64,240 | 64,890 | 65,550 | 66,210 | 66,870 | 67,530 | 68,200 | 68,870 | 69,540} 70,210 | 70,880 | 71,560 | 72,240 72,920 | 73,600 (1034.0
10339 | 61,030 | 61,670 | 62,320 | 62.970 | 63.620 | 64,270 | 64,930 | 65580 | 66,240 { €6,910 | 67,570 | €8,240 | 68,900 | 69,580 { 70,250 | 70,920 | 71,600 72,280 | 72,960 | 73,640 | 74,330 [1033.9
10338 | 61,710 | 62,350 | 63,000 | 63,650 | 64310 | 64,960 | 65 620 | 66,280 | 66,940 | 67,610 | 68,280 | 68,940 | 69,620 | 70,290 | 70,980 [ 71,640 | 72,320 { 73,000 | 73,690 [ 74,370 | 75,060 [1033.8
10337 | 62,390 | 63,040 | 63,690 | 64,340 | 65,000 | 65,660 | 66,320 | 66,980 | 67.650 | 68,310 | 68,980 | 69,660 | 70,330 | 71,010 | 71,680 | 72,360 | 73,050 | 73,730 | 74,420 | 75,100 | 75,790 [1033.7
10336 | 63,070 | 63,720 | 64,380 | 65,040 | 65,700 | 66,360 | 67,020 | 67,690 | 68350 | 69,020 | 69,700 | 70,370 | 71,050 71,720 | 72,410| 73,080 | 73,770 | 74,460 | 75,150 | 75,840 | 76,530 (10336
1033.5 | 63,760 | 64,420 | 65,0701 65,730 | 66,390 | 67,060 | 67,720 | 68,390 | 69,060 | 69,740 | 70,410 71,090 | 71,770 | 72,450 | 73,130 | 73,820 74,500 | 75190 | 75,880 | 76,580 | 77,270 |1033.5
10334 | 64,450 | 65,110 65770 | 66,430 | 67,1001 67,760 | 68,430 | 69,100 | 69,780 | 70,450 | 71,130 | 71,810 | 72,490 \ 73,860 | 74,550 | 75,240 | 75,930 | 76,620 | 77,320 | 78,020 |1033.4
1033.3 | 65,150 , 66,470 | 67,130 | 67,800 | 68,470 | 69,140 | 69,820 | 70,490 | 71,170 | 71,850 | 72,530 73,220 | 73,900 | 74,590 | 75,280 | 75,970 | 76,670 | 77,370 | 78,070 | 78,770 (1033.3
1033.2 | 65,840 | 66,510 | 67,170 | 67,840 | 68,510 69,180 | 69,860 | 70,530 | 71,210 | 71,890 | 72,570 | 73,260 | 73,950 | 74,640 | 75,330 | 76,020 \ 77,4101 78,110 | 78,810 | 79,520 11033.2
10331 | 66,540 | 67,210 | 67,880 | 68,550 | 69,220 | 69,900 | 70,570 | 71,250 , 72,620 | 73,300 1990 | 74,680 | 75,370 | 76,060 | 76,760 | 77,460 | 78,160 | 78,860 | 79,560 | 80,270 |1033.1
1033.0 | 67,250 | 67,920 | 68,590 | 69,260 | 69,940 ( 70,610 | 71,290 | 74,980 | 72,660 | 73,350 | 74,030 | 74,720{ 75,420 | 76,110 | 76,810 | 77,500 | 78,210 78,910 79,610 | 80,320 81,030 {1033.0
10329 | 67,950 | 68,620 | 69,290 \ 70,650 1 71,3301 72,010 | 72,690 | 73,380 | 74,070 | 74,760 754501 76,150 | 76,850 ,540 | 78,250 | 78,950 79,650 { 80,360 81,070 ( 81,780 {1032.9
1032.8 | 68,650 | 69,330 [ 70,000 | 70,680 | 71,360 | 72,050 | 72,730 | 73,420| 74,110 | 74,800 | 75,490 | 76,190 | 76,880 | 77,580 | 78,290 | 78,990 | 79,690 | 80,400 { 81,110 81,820 [ 82,540 |1032.8
1032.7 | 69,360 70,040 | 70,7201 71,400 \ 72,770 | 73,450 | 74,140 | 74,840 | 75,530 | 76,230 | 76,920 77,620 | 78,330 | 79,030 | 79,740 | 80,440 81,150 | 81,870 | 82,580 ) 1032.7
10326 | 70,070 , 71,430 | 72,120 | 72,800 | 73,490 | 74,180 | 74,870 | 75,570 | 76,260 | 76,960 | 77,660 | 78,370 | 79,070 | 79,780 | 80,490 | 81,200 , 82,630 | 83,340 ) 1032.6
10325 | 70,790 | 71,470 | 72,150 | 72,840 | 73,530 | 74,220 | 74,910 75,600 | 76,300 | 77,000 | 77,700 | 78,410 | 79,110 | 79,820 | 80,530 | 81,240 | 81,950 | 82,670 | 83,390 | 84,110 | 84,830 |1032.5
10324 | 71,500 | 72,190 | 72,870 | 73,560 | 74,250 | 74,950 | 75,640 | 76,340 | 77,040 | 77,740 | 78,450 | 79,150 | 79,860 | 80,570 | 81,280 | 82,000 | 82,710 | 83,430 | 84,150 | 84,870 | 85600 |10324
1032.3 | 72,220 | 72,910 | 73,600 , , 75,680 | 76,380 | 77,080 | 77,780 | 78,490 | 79,190 | 79,900 | 80,610 | 81,320 | 82,040 | 82,750 | 83,470 | 84,190 | 84,920 | 85,640 | .86,370 (1032.3
1032.2 | 72,950 | 73,640 | 74,330 | 75,020 | 75,720 | 76,420 | 77,120 | 77,820 | 78,530 | 79,230 | 79,940 | 80,650 | 81,370 | 82,080 | 82,800 | 83,520 | 84,240 | 84,960 | 85,690 | 86,420 | 87,140 |1032.2
10321 | 73,670 | 74,360 | 75060 | 75,760 \ 77,160 | 77,860 | 78,560 | 79,270 | 79,980 | 80,690 | 81,410 | 82,120 | 82,840 | 83,560 | 84,280 | 85,010 | 85 730| 86,460 | 87,190 , 1032.1
1032.0 | 74,400 75,100 | 75,790 | 76,490 | 77,200 | 77,900 | 78,600 | 79,310 | 80,020 | 80,740 | 81,450 | 82,170 | 82,880 | 83,600 | 84,330| 85050| 85780 | 86,510 87,240 | 87,970 | 88,710 11032.0
1031.9 | 75,120 | 75,820 | 76,520 | 77,220] 77,930 | 78,630 | 79,340 | 80,050 | 80,760 | 81,480 | 82,190 | 82,910 | 83,630 | 84,360 | 85080 85810 86,540 | 87,270 | 88,000 | 88,740 | 89,480 11031.9
1031.8 | 75,840 | 76,540 | 77,250 | 77,950 78,660 | 79,370 80,080 | 80,790 | 81,510 \ 82,940 | 83,660 | 84,390 | 85110 | 85840 86,570 | 87,300 ,040 [ 88,770 | 89,510 | 90,250 11031.8
1031.7 | 76,570 | 77,270 | 77,980 | 78,690 79,390 80,110 | 80,820 | 81,540 | 82,250 | 82,970 | 83,690 | 84,420 | 85 140 | 85870 [ 86,600 | 87,340 | 88,070 | 88 810 , 5 90,280 [ 91,030 |1031.7
10316 | 77,300 | 78,000 | 78,710 | 79,420 | 80,130 | 80,850 | 81,560 | 82,280 | 83,000 | 83.720 | 84,450 | 85,180 | 85,900 | 86,630 | 87,370 | 88,100 | 88,840 [ 89,580 { 90,320 | 91,060 | 91,810 {10316
1031.5 | 78,030 | 78,740 | 79,450 | 80,160 | 80,880 | 81,590 | 82,310 | 83,030 | 83,750 | 84,480 | 85210 85940! 86,670 | 87,400 | 88,130 | 88,8701 89,610 | 90,360 | 91,100 | 91,8401 92,590 |1031.5
1031.4 | 78,770 | 79,480 | 80,190 | 80,900 | 81,620 | 82,340 | 83,060 | 83,780 | 84,510 | 85,240 | 85970 | 86,700 | 87,430 88,170 | 88,910 89,650 | 90,390 | 91,130 | 91,880 ( 92,620 | 93,370 |1031.4
1031.3 | 79,500 | 80,220 | 80,930 | 81,650 | 82,370 | 83,090 | 83,810 | 84,540 | 85,270 | 86,000 | 86,730 | 87,460 | 88,200 88,940 | 89,680 | 90,420 | 91,170 | 91,910 | 92,660 | 93,410 | 94,160 |1031.3
10312 [ 80,250 | 80,960 | 81,680 | 82,400 | 83,120 | 83,850 | 84,570 | 85,300 | 86,030 | 86,760 | 87,500 | 88,230 | 88,970 | 89,7101 90,460 | 91,200 | 91,950 | 92,700 | 93,450 | 94,200 | 94,950 |1031.2
10311 | 80,990 | 81,710 | 82, 430 | 83,150 | 83,880 | 84,600 | 85,330 | 86,060 | 86,790 | 87,530 | 88,270 | 89,010 89,750 | 90,480 91,240 | 91,980 | 92,730 93,480 | 94,240 | 94,990 | 95,750 |1031.1
1031.0 | 81,740 | 82,460 | 83,180 | 83,910 | 84,630 | 85,360 | 86,090 | 86,830 | 87,560 | 88,300 | 89,040 | 89,780 | 90,520 | 91,270 | 92,020 | 92,770 | 93,520 | 94,270 | 95,030 | 95,790 | 96,550 |1031.0
1030.9 | 82,460 | 83,180 | 83,910 | 84,630 | 85,360 | 86,090 | 86,830 | 87,560 | 88,300{ 89,040 | 89,780 | 90,530 [ 91,270 92,020 { 92,770 | 93,520 | 94,280 | 95030 | 95790 | 96,550 | 97,310 |1030.9
10308 | 83,180 | 83,910 | 84,630 | 85,360 | 86,100 | 86,830 { 87,570 | 88,300 | 89,040 89,790 { 90,530 | 91,280 | 92,020 | 92,770 | 93,530 | 94,280 | 95,040 | 95,800 | 96,560 | 97,320 | 98,080 11030.8
1030.7 | 83,910 | 84,630 | 85360 | 86,100 | 86,830 | 87,570 | 88,310 | 89,050 | 89,790 | 90,530 f 91,280 | 92,030 ( 92,780 | 93,530 | 94,290 | 95040 | 95800 | 96,560 | 97,320 | 98,090 | 98,860 [1030.7
10306 | 84,640 85,370 | 86,100 | 86830 | 87.570 | 88,310 | 89,050 | 89,790 | 90,540 | 91,280 | 92,030 | 92,780 | 93,530 | 94,290 | 95,050 | 95,810 | 96,570 | 97,330 | 98,090 | 98,860 | 99,630 |1030.6
10305 | 85,370 | 86,100 | 86,830 | 87,570 | 88,310 | 89,050 | 89,790 | 90,540 | 91,290 92,030 | 92,790 | 93,540 94,290 | 95050 | 95,810 | 96,570 | 97,330 | 98,100 | 98,870 | 99,640 | 100,400 11030.5
10304 | 86,100 | 86,840 | 87,570 | 88,310 | 89,050 | 89,800 | 90,540 | 91,290 | 92,040 92,790 | 93,540 | 94,300 95,000 | 95810 | 96,580 | 97,340 | 98,110 | 98,870 | 99,640 | 100,400 | 101,200 11030.4
1030.3 | 86,840 { 87,570 | 88,310 | 89,050 | 89,800 | 90,540 | 91,290 | 92,040 | 92,790 93,550 94,300 | 95060| 95820 | 96,580 | 97,340 | 98,110 | 98,880 | 99,650 | 100, 400 | 101,200 { 102,000 (1030.3
1030.2 | 87,580 | 88,320 | 89,060 | 89,800 | 90,550 | 91,290 ] 92,040 | 92,800 | 93,550 | 94,310 | 95060 | 95820 | 96,590 | 97,350 | 98,120 | 98,880 | 99,650 | 100,400 | 101, 200 | 102, 000 | 102,800 (1030.2
1030.1 | 88,320 | 89,060 | 89,800 | 90,550 | 91,300 | 92,060 | 92,800 | 93,550 | 94310 | 95,070 95,830 | 96,590 | 97,360 | 98,120 | 98,890 | 99,660 | 100,400 | 101, 200 | 102, 000 | 102, 800 | 103,500 |1030.1
1030.0 | 89,060 | 89,810 | 90,550 | 91,300 | 92,050 | 92,800 | 93,560 | 94,310 | 95070 { 95,830 | 96,600 97,360 | 98,130 | 98,900 | 99,670 | 100, 400 | 101,200 | 102, 000 | 102, 800 | 103, 500 | 104,300 11030.0
1029.9 | 89,800 | 90,550 | 91,300 | 92,050 | 92,800 | 93,550 | 94,310 | 95,070 | 95.830 | 96.590 | 97,360 | 98,120 | 98,830 | 99,660 | 100,400 | 101,200 | 102, 000 | 102, 800 | 103, 500 | 104, 300 | 105, 100 |1029.9
1029.8 | 90,540 | 91,290 | 92,040 | 92,790 | 93,550 94,310 | 95,060 | 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, 100 | 105,900 |1029.8
10297 | 91,280 | 92,040 | 92.790 | 93.540 | 94,300 | 95,060 | 95,820 | 96,590 | 97,350 | 98,120 | 98.890 | 99,660 | 100. 400 | 101, 200 | 102, G00 | 102, 800 | 103, 500 | 104, 300 | 105, 100 | 105,900 | 108,700 |1029.7
10296 | 92,030 | 92:780 | 93,540 | 94.300 95.060 | 95.820 | 96,580 | 97,350 | 98,120 | 98.890-| 99,660 | 100,400 | 101,200 | 102, 00O | 102, 800 | 103, 500 | 104, 300 | 105, 100 | 105,900 | 106, 700 | 107,500 (1029.6
1029.5 | 92,780 | 93,540 | 94,290 | 95,050 | 95,820 96,580 | 97,350 | 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 (1029.5
10294 | 93,530 | 94,290 | 95,050{ 95810 ! 96,580 [ 97,340 | 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 11029.4
1029.3 | 94.280 | 95,050 | 95,810{ 96,570 | 97,340 [ 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 | 109,900 {1029.3
1029.2 | 95,040 | 95,800 | 96,570 { 97,340 | 98,100 [ 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, 900 | 110,700 11029.2
10291 | 95,800 | 95,570 | 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, 00 | 110,700 | 114,500 |1029.1
1029.0 | 96,560 | 97,330 | 98,100{ 98,870 | 99,640 | 100,400 | 101,200 | 102,000 | 102, 800 1 103, 500 | 104, 300 | 105, 100 { 105, 900 | 106, 700 | 107, 500 | 108, 300 | 109, 100 { 109, 900 | 110, 700 | 111,500 { 112,300 11029.0
1028.9 | 97,290 | 98,060 | 98,830 { 99,610 | 100,400 | 101,200 | 101,900 | 102, 700 | 103,500 | 104, 300 | 105, 100 | 105,900 | 106, 700 | 107, 500 | 108, 200 | 109, 000 | 109, 800 | 110,600 | 111,500 | 112, 300 | 113,100 (1028.9
1028.8 | 98,020 | 98,800 | 99,570 { 100,300 | 101,100 | 101,900 | 102, 700 | 103, 500 | 104, 300 | 105, 000 | 105, 800 | 106, 600 | 107, 400 | 108, 200 | 109, 000 | 109, 800 | 110,600 { 111,400 | 112, 200 | 113,000 | 113,800 11028.8
1028.7 | 98,760 | 99,530 { 100,300 | 101,100 | 101,900 | 102, 600 | 103, 400 | 104, 200 | 105, 000 | 105, 800 | 106, 600 | 107, 400 | 108, 200 | 109, 000 | 109, 800 | 110, 600 | 111,400 | 112,200 | 113,000 | 113,800 | 114,600 1028.7
10286 | 99,490 | 100,300 | 101,000 | 101,800 | 102,600 | 103, 400 | 104, 200 | 105, GO0 | 105,800 | 106, 500 | 107, 300 | 108, 100 | 108, 900 | 109, 700 | 110, 500 | 111,300 | 112, 100 | 113,000 | 113, 800 | 114,600 | 115,400 [1028.6
1028.5 | 100, 200 { 101, 000 | 101,800 | 102, 600 | 103, 400 | 104, 100 | 104, 900 | 105, 700 | 106, 500 | 107, 300 | 108, 100 | 108, 900 | 109, 700 | 110, 500 | 111,300 | 112, 100 | 112,900 | 113,700 | 114, 500 | 115,400 | 116,200 1028.5
1028.4 | 101,000 | 101, 800 | 102, 500 | 103, 300 | 104, 400 | 104,900 | 105, 700 | 106, 50 | 107, 300 | 108, 100 | 108, 960 | 109; 700 | 110, 500 | 111,300 | 112, 100 | 112, 900 | 113,700 | 114,500 | 115,300 | 116, 100 | 117,000 (1028.4
1028.3 | 101,700 1 102, 500 103 300 104, 100 | 104, 900 | 105, 600 | 106, 400 | 107,200 | 108,000 | 108, 800 | 109, 600 | 110,400 | 111,200 | 112,000 { 112,800 | 113,700 | 114,500 | 115,300 | 116, 100 | 116,900 | 117,700 10283
1028.2 | 102, 500 | 103, 200 | 104, 000 | 104, 800 | 105, 600 | 108, 400 | 107, 200 | 108, 000 | 108, 800 | 109, 600 | 110,400 | 111,200 | 112,000 | 112, 800 | 113,600 | 114, 400 | 115, 200 | 116, 100 | 116,900 | 117,700 | 118,500 |1028.2
1028.1 ( 103,200 | 104,000 | 104, 800 105, 600 | 106, 400 | 107, 200 | 108, 000 | 108, 800 | 109, 600 | 110; 400 | 111,200 | 112,000 | 112, 800 | 113, 600 | 114, 400 | 115, 200 | 116,000 | 116, 800 | 117, 700 | 118,500 | 119,300 [1028.1

HEADWATER 1048 to 1050 : MAY 2000




NORRIS DAM 39
IN CUBIC FEET PER SECOND

LBy HEADWATER ELEVATION LBy
< > 0 £ w
© 8z | 1048.0 | 1048.1 1048.2 | 10483 | 10484 | 10485 | 10486 | 1048.7 | 10488 | 1048.9 | 1049.0 | 1048.1 1049.2 | 1049.3 | 1049.4 | 10495 | 1049.6 | 1049.7 | 1049.8 | 1049.9 | 1050.0 © E z
1028.0 | 104, 000 | 104, 700 | 105, 500 | 106, 300 | 107, 100 | 107, 900 | 108,700 | 109, 500 | 110, 300 | 111, 100 | 111, 900 | 112, 700 | 113, 600 | 114, 400 | 115, 200 | 116,000 | 116, 800 | 117,600 | 118,500 | 119, 300 | 120, 100 |1028.0
1027.9 | 104, 700 | 105, 400 | 106, 200 | 107, 000 | 107, 800 | 108, 600 | 109, 400 | 110,200 | 111,000 | 111,800 | 112, 600 | 113, 500 | 114, 300 | 115, 100 | 115,900 | 116,700 | 117, 500 | 118, 400 | 119, 200 | 120, 000 | 120, 800 |1027.9
1027.8 | 105, 400 | 106, 100 | 106,900 | 107, 700 | 108, 500 | 109, 300 | 110,100 | 110,900 | 111,700 | 112,600 | 113,400 | 114,200 | 115,000 | 115,800 | 116, 600 | 117,400 { 118, 300 | 119, 100 | 119, 900 | 120, 700 | 121, 600 |1027.8
1027.7 | 106, 100 | 106, 800 | 107,600 | 108, 400 | 109, 200 | 110, 000 | 110,800 | 111,700 | 112, 500 | 113,300 | 114, 100 | 114,900 | 115, 700 | 116, 500 | 117, 400 | 118, 200 | 119,000 | 119, 800 | 120, 600 | 121, 500 | 122, 300 |1027.7
1027.6 | 106, 800 | 107,600 | 108, 300 g, 100 | 110,000 | 110,800 | 111,600 | 112,400 | 113,200 | 114,000 | 114,800 | 115,600 | 116, 400 | 117,300 | 118, 100 | 118, 900 | 119, 700 120 600 | 121, 400 122 200 123 000 {1027.6
1027.5 | 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, 500 | 121, 300 | 122, 100 | 123, 000 | 123, 800 [1027.5
1027.4 | 108,200 | 109, 000 | 109,800 | 110, 600 | 111,400 | 112,200 | 113,000 | 113,800 | 114, 600 | 115,400 | 116,200 | 117, 100 | 117,900 | 118, 700 { 119, 500 | 120, 400 | 121, 200 | 122, 000 | 122, 900 | 123, 700 | 124, 500 [1027.4
1027.3 | 108,900 | 109,700 { 110,500 | 111, 300 | 112,100 | 112,900 | 113,700 | 114, 500 | 115, 300 | 116,200 | 117,000 | 117,800 { 118,600 | 119, 400 | 120, 300 | 121, 100 | 121, 900 , 800 | 123,600 | 124, 400 | 125,300 (1027.3
1027.2 | 109,600 | 110,400 { 111,200 | 112,000 | 112,800 | 113, 600 | 114,400 | 115, 200 | 116, 100 | 116,900 | 117,700 | 118,500 | 119, 300 | 120, 200 | 121, 000 { 121, 800 | 122, 700 | 123, 500 | 124, 300 { 125, 200 | 126, 000 {1027.2
1027.1 | 110,300 | 111,100 { 111,900 | 112,700 | 113,500 | 114, 300 | 115,200 { 116,000 | 116, 800 | 117,600 | 118, 400 | 119, 300 | 120, 100 120 900 | 121, 700 122,600 | 123, 400 | 124, 200 125 100 | 125,900 | 126, 800 {1027.1
1027.0 | 111,000 | 111,800 | 112,600 | 113,400 | 114,200 | 115, 100 | 115,900 | 116, 700 | 117,500 | 118, 300 | 119, 200 | 120, 000 | 120, 800 |- 121, 600 | 122, 500 | 123, 300 | 124, 100 | 125, 000 | 125, 800 | 126, 700 | 127, 500 |1027.0
1026.9 | 111,700 | 112,500 | 113,300 | 114, 100 | 114,900 | 115, 700 | 116,500 | 117, 400 | 118, 200 | 119, 000 | 119, 800 | 120, 700 | 121,500 | 122, 300 | 123, 200 | 124, 000 | 124, 800 | 125, 700 | 126, 500 | 127, 400 | 128, 200 |1026.9
1026.8 | 112,300 | 113,100 | 113,900 | 114, 800 | 115,600 | 116,400 | 117,200 | 118,000 | 118,900 | 119, 700 | 120, 500 | 121, 300 | 122, 200 | 123, 000 | 123, 800 | 124, 700 | 125, 500 | 126, 400 | 127, 200 | 128, 000 | 128, 900 |1026.8
1026.7 | 113,000 | 113,800 | 114,600 | 115, 400 | 116,200 | 117,100 | 117,900 | 118, 700 | 119,500 | 120,400 | 121, 200 | 122, 000 | 122, 800 | 123, 700 | 124, 500 | 125, 400 | 126, 200 | 127,000 | 127, 900 | 128, 700 | 129, 600 |1026.7
1026.6 | 113,600 | 114,500 | 115, 300 | 116, 100 | 116,900 | 117,700 | 118,500 | 119,400 | 120,200 | 121,000 | 121,900 | 122, 700 | 123, 500 124 400 125 200 | 126,000 | 126, 900 | 127, 700 128 600 | 129,400 | 130,300 [1026.6
1026.5 | 114,300 | 115,100 | 115,900 | 116,700 | 117,600 | 118,400 | 119,200 | 120, 000 | 120, 900 | 121,700 | 122, 500 | 123, 400 | 124, 200 | 125, 000 | 125, 900 | 126, 700 | 127, 600 | 128, 400 | 129, 300 | 130, 100 | 131,000 |1026.5
1026.4 | 115,000 | 115,800 | 116,600 | 117,400 | 118,200 | 119, 100 | 119,900 | 120, 700 | 121, 500 | 122,400 | 123, 200 | 124, 000 | 124, 900 | 125, 700 | 126, 600 | 127, 400 | 128, 300 | 129, 100 | 129, 900 | 130, 800 | 131,700 |1026.4
1026.3 | 115,600 | 116,400 | 117,300 | 118, 100 | 118,900 | 119, 700 | 120,600 { 121,400 | 122, 200 | 123,100 | 123, 900 | 124, 700 | 125, 600 | 126, 400 | 127, 200 | 128, 100 | 128, 900 | 129, 800 | 130, 600 131, 500 | 132,300 [1026.3
1026.2 | 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, 200 | 127, 100 | 127, 900 | 128, 800 | 129, 600 | 130, 500 | 131, 300 | 132, 200 | 133, 000 |1026.2
1026.1 | 117,000 | 117,800 | 118,600 | 119,400 | 120,200 | 121, 100 | 121,900 | 122, 700 | 123,600 | 124, 400 | 125, 200 126, 100 | 126, 900 | 127,800 | 128, 600 | 129, 500 | 130, 300 | 131, 200 132, 000 132 900 | 133,700 [1026.1
1026.0 | 117,600 | 118,400 | 119,300 | 120, 100 | 120, 900 | 121, 800 | 122, 600 | 123, 400 | 124, 300 | 125, 100 | 125,900 | 126, 800 | 127, 600 | 128, 500 | 129, 300 | 130, 200 | 131,000 | 131, 900 | 132, 700 | 133, 600 | 134,400 [1026.0
1025.9 1 118,300 { 119,100 | 119,900 | 120,700 | 121,600 | 122,400 | 123,200 | 124, 100 | 124,800 | 125, 700 | 126, 600 | 127, 400 | 128, 300 | 129, 100 | 130, 000 , 800 { 131,700 | 132,500 | 133, 400 134, 200 | 135,100 {1025.9
1025.8 | 118,900 | 119,700 | 120,600 | 121, 400 | 122, 200 | 123, 000 | 123,900 | 124, 700 | 125, 600 | 126,400 | 127, 200 | 128, 100 | 128, 900 | 129, 800 | 130, 600 | 131, 500 { 132, 300 | 133,200 | 134, 000 | 134, 900 | 135, 800 {1025.8
1025.7 | 119,500 | 120, 400 | 121,200 | 122,000 | 122,900 | 123, 700 | 124,500 { 125,400 | 126,200 | 127,000 | 127,900 | 128,700 | 129, 600 | 130, 400 | 131, 300 | 132, 100 | 133, 000 { 133, 900 | 134, 700 | 135,600 | 136,400 |1025.7
1025.6 | 120,200 | 121,000 | 121,800 | 122,700 | 123,500 | 124, 300 | 125, 200 | 126, 000 | 126, 900 | 127,700 128 500 { 129, 400 | 130, 200 | 131, 100 | 131, 900 132 800 | 133, 700 | 134, 500 | 135, 400 136 200 137 100 (1025.6
1025.5 | 120,800 | 121,700 | 122,500 | 123, 300 | 124, 200 | 125, 000 | 125, 800 | 126, 700 | 127,500 | 128,400 | 129, 200 | 130, 100 | 130, 900 | 131, 800 | 132, 600 | 133, 500 | 134, 300 | 135, 200 | 136, 000 | 136, 900 | 137, 800 (1025.5
1025.4 | 121,500 1 122,300 | 123,100 | 124,000 | 124, 800 | 125,600 | 126,500 { 127, 300 | 128, 200 | 129, 000 | 129, 900 | 130, 700 | 131, 600 | 132,400 | 133,300 | 134, 100 | 135, 000 { 135,900 | 136, 700 | 137,600 | 138,500 |1025.4
1025.3 | 122,100 | 122,900 | 123,800 | 124, 600 | 125, 500 | 126, 300 | 127,100 | 128, 000 | 128, 800 | 129, 700 { 130, 500 { 131,400 | 132, 200 | 133, 100 | 133,900 | 134, 800 | 135, 700 | 136, 500 | 137, 400 | 138, 300 | 139, 100 (1025.3
1025.2 | 122,800 | 123, 600 | 124, 400 | 125, 300 | 126, 100 | 126, 900 | 127, 800 { 128,600 | 129, 500 | 130, 300 { 131,200 { 132, 000 | 132, 900 | 133, 700 | 134, 600 | 135, 500 | 136, 137,200 | 138, 100 | 138,900 | 139, 800 (1025.2
1025.1 | 123,400 | 124,200 | 125, 100 | 125,900 | 126, 800 | 127, 600 | 128, 400 { 129, 300 { 130, 100 | 131,000 { 131,800 | 132, 700 | 133, 600 | 134, 400 | 135, 300 | 136, 100 | 137, 000 | 137,900 | 138,700 | 139, 600 | 140, SOQ 1025.1
1025.0 | 124,100 | 124,900 { 125,700 | 126,600 | 127,400 | 128, 300 | 129, 100 { 129,900 | 130,800 | 131,700 | 132,500 | 133,400 | 134, 200 | 135, 100 | 135,900 | 136, 800 | 137, 700 | 138, 500 | 139, 400 | 140, 300 | 141,200 |1025.0
1024.9 | 124,700 | 125,500 | 126,400 | 127, 200 | 128, 100 | 128, 900 | 129, 800 | 130, 600 | 131,500 | 132, 300 | 133, 200 { 134,000 | 134, 900 | 135, 700 | 136, 600 { 137, 500 | 138, 300 | 139, 200 | 140, 100 | 141,000 | 141,800 (1024.9
1024.8 | 125,400 | 126, 200 | 127, 000 127, 900 | 128,700 | 129, 600 | 130,400 | 131,300 | 132, 100 | 133,000 | 133, 800 [ 134,700 | 135,600 | 136, 400 | 137, 300 | 138, 200 | 139, 000 139, 900 | 140, 800 | 141,600 | 142,500 |1024.8
1024.7 | 126,000 | 126,800 | 127,700 | 128, 500 | 129,400 | 130, 200 | 131,100 | 131,900 | 132, 800 | 133,600 | 134, 500 | 135, 400 | 136, 200 | 137, 100 | 138,000 | 138, 800 | 139, 700 | 140, 600 | 141,400 | 142, 300 | 143, 200 (1024.7
1024.6 126 700 127 500 8, 300 | 128, 200 | 130, 000 | 130,900 | 131,700 | 132,600 | 133,500 | 134, 300 | 135, 200 | 136, 000 136 900 | 137, 800 | 138, 600 | 139, 500 | 140, 400 | 141, 300 | 142, 100 | 143, 000 | 143,900 }1024.6
1024.5 | 127,300 | 128, 200 | 129,000 | 129, 800 | 130, 700 | 131, 600 | 132,400 | 133, 300 | 134, 100 | 135, 000 | 135, 800 | 136, 700 | 137, 600 | 138, 400 | 139, 300 | 140, 200 | 141, 100 | 141, 900 | 142, 800 | 143,700 | 144,600 [1024.5
1024.4 | 128,000 | 128, 800 | 129, 700 | 130, 500 | 131,400 | 132, 200 | 133, 100 | 133,900 | 134, 800 | 135,700 | 136, 500 | 137, 400 | 138, 300 | 139, 100 | 140, 000 | 140, 900 | 141,700 | 142,600 | 143, 500 | 144, 400 | 145, 300 [1024.4
1024.3 | 128,600 | 129, 500 130,300 | 131,200 | 132,000 | 132, 900 | 133, 700 | 134, 600 | 135, 500 | 136, 300 | 137, 200 | 138, 100 | 138, 900 | 139, 800 | 140, 700 | 141, 600 | 142, 400 | 143,300 | 144, 200 | 145, 100 | 146, 000 (1024.3
1024.2 | 129, 300 | 130, 100 | 131,000 | 131, 800 | 132, 700 | 133, 500 | 134, 400 | 135, 300 | 136, 100 | 137,000 | 137, 900 | 138, 700 | 139, 600 | 140, 500 | 141, 400 | 142, 200 | 143, 100 | 144, 000 | 144, 300 | 145, 800 6,700 [1024.2
1024.1 | 129,900 | 130, 131,600 | 132,500 | 133,400 | 134, 200 135, 100 135,900 | 136,800 | 137,700 | 138, 500 139, 400 140 300 | 141, 200 142,000 | 142, 900 | 143, 800 | 144, 700 | 145, 600 146 500 | 147,300 [1024.1
1024.0 | 130,600 | 131,500 | 132,300 { 133, 200 | 134, 000 | 134, 900 | 135,700 | 136, 600 | 137,500 | 138, 400 | 139, 200 | 140, 100 | 141, 000 | 141, 800 | 142, 700 | 143, 600 | 144, 500 | 145, 400 | 146, 300 | 147, 100 | 148,000 {1024.0
1023.9 | 131,300 | 132,200 | 133,100 { 133,900 | 134,800 | 135,600 | 136,500 | 137,400 | 138,200 | 139, 100 | 140, 000 | 140, 900 | 141, 700 | 142, 600 | 143, 500 | 144, 400 | 145, 300 | 146, 200 | 147,000 | 147, 900 , 800 1023.9
1023.8 | 132,100 | 133,000 | 133,800 | 134, 700 | 135, 500 | 136, 400 | 137, 300 | 138, 100 | 139, 000 | 139, 900 | 140, 800 | 141, 600 | 142, 500 | 143,400 | 144, 300 | 145, 200 | 146, 100 | 146, 900 | 147, 800 148, 700 | 149,600 {1023.8
1023.7 | 132,800 | 133,700 | 134,600 | 135,400 | 136, 300 | 137, 200 | 138,000 | 138,900 | 139, 800 | 140, 700 | 141, 500 | 142, 400 | 143, 300 | 144, 200 | 145, 100 | 146, 000 | 146, 800 | 147, 700 | 148,600 | 149, 500 | 150, 400 {1023.7
1023.6 | 133,600 | 134,500 | 135,300 | 136, 200'{ 137,100 | 137,900 | 138, 800 | 139, 700 | 140, 600 | 141, 400 142 300 143 200 144 100 145 000 | 145, 900 146 700 | 147, 600 | 148, 500 | 149, 400 150 300 | 151,200 11023.6
1023.5 | 134,400 | 135,200 | 136, 100 | 137,000 [ 137,800 | 138,700 | 139, 600 | 140, 400 | 141,300 | 142, 200 | 143, 100 | 144, 000 | 144, 900 | 145, 800 | 146, 600 | 147, 500 | 148, 400 | 149, 300 | 150, 200 | 151, 100 | 152,000 {1023.5
1023.4 | 135,100 | 136,000 | 136,800 | 137, 700 | 138, 600 | 139, 500 | 140, 300 | 141, 200 | 142, 100 | 143, 000 | 143, 900 | 144, 800 | 145, 700 | 146, 500 | 147, 400 | 148, 300 | 149, 200 | 150, 100 | 151,000 | 151,900 | 152, 800 |1023.4
1023.3 | 135,900 | 136, 700 | 137,600 | 138, 500 | 139, 400 | 140, 200 | 141, 100 { 142, 000 { 142,900 | 143, 800 | 144, 700 | 145, 146, 400 | 147, 300 | 148, 200 | 149, 100 | 150, 000 | 150, 900 | 151, 800 | 152,700 | 153,600 {1023.3
1023.2 | 136,600 | 137,500 | 138,400 | 139, 300 | 140, 100 | 141,000 | 141,900 | 142, 800 | 143, 700 | 144, 600 | 145, 400 | 146, 300 | 147, 200 | 148, 100 | 149, 000 | 149, 900 | 150, 800 | 151, 700 | 152,600 | 153, 500 | 154, 500 1023.2
1023.1 | 137,400 | 138, 300 139 200 | 140, 000 | 140, 900 141 800 142 700 | 143, 600 144, 500 145 300 { 146, 200 | 147, 100 148 000 148 900 | 149, 800 150 700 | 151, 600 | 152, 500 | 153, 500 | 154, 400 155 300 {1023.1
1023.0 | 138,200 | 139, 100 | 139, 900 | 140, 800 | 141,700 | 142,600 | 143, 500 | 144, 400 | 145,200 | 146, 100 | 147, 000 | 147,900 | 148, 800 | 149, 700 { 150, 600 | 151, 500 | 152, 400 { 153, 400 | 154, 300 | 155, 200 | 156, 100 11023.0
1022.9 | 139,100 | 139, 900 | 140, 800 | 141, 700 142 600 | 143, 500 ,400 | 145, 300 | 146, 200 | 147,000 | 147, 900 | 148, 800 | 148,700 | 150, 700 | 151, 600 | 152,500 | 153, 400 | 154, 300 | 155, 200 | 156, 100 | 157,000 {1022.9
1022.8 | 139,900 | 140, 800 | 141, 700 | 142, 600 | 143 5 144, 400 | 145, 300 | 146, 147,100 | 148,000 | 148, 900 | 149, 800 | 150, 700 | 151,600 | 152, 500 | 153, 400 | 154, 300 | 155, 200 | 156, 100 | 157, 100 | 158, 000 [1022.8
1022.7 | 140,800 | 141,700 | 142,600 | 143, 500 | 144, 400 | 145, 300 | 146, 200 | 147, 100 | 148, 000 | 148, 900 | 149, 800 { 150, 700 | 151, 600 | 152, 500 | 153, 400 | 154, 300 | 155, 200 | 156, 200 | 157, 100 | 158, 000 [ 158, 900 |1022.7
1022.6 | 141,700 142 600 143 500 | 144, 400 145 300 | 146, 200 | 147, 100 | 148,000 | 148,900 | 149,800 | 150, 700 | 151, 600 152 500 | 153, 400 154 300 155 300 156 200 157 100 | 158,000 | 159, 000 | 159,900 {1022.6
1022.5 | 142,600 | 143,500 | 144,400 | 145, 300 | 146, 200 { 147, 100 | 148, 000 | 148, 900 | 149, 800 | 150,700 | 151, 600 | 152, 500 | 153, 500 | 154, 400 | 155, 300 | 156, 200 | 157, 100 | 158, 100 | 159, 000 | 159, 900 | 160, 800 {1022.5
1022.4 | 143,500 | 144, 400 , 300 | 146, 200 | 147, 100 | 148,000 | 148,900 | 149, 800 | 150, 700 | 151, 600 ,600 | 153,500 | 154, 400 | 155, 300 | 156, 200 | 157, 200 | 158, 100 | 159, 000 | 159,900 | 160, 900 [ 161, 800 |{1022.4
1022.3 144, 400 | 145, 300 | 146, 200 | 147, 100 148, 000 { 148,900 | 149,800 | 150,800 | 151,700 | 152,600 | 153, 500 | 154, 400 | 155, 300 | 156, 300 | 157, 200 | 158, 100 | 159, 000 | 160, 000 | 160, 900 | 161,800 | 162, 800 {1022.3
1022.2 | 145,300 | 146,200 | 147,100 | 148, 100 | 149, 000 | 149, 800 | 150, 800 | 151, 700 | 152, 600 | 153, 500 | 154, 400 | 155, 400 | 156, 300 | 157, 200 | 158, 100 | 159, 100 | 160, 000 | 160, 900 | 161, 800 | 162, 800 | 163, 700 {1022.2
1022.1 | 146, 300 | 147,200 | 148,100 { 149, 000 | 149, 900 | 150, 800 | 151, 700 152 600 | 153,500 | 154, 500 | 155, 400 | 156, 300 | 157, 200 | 158, 100 159 100 | 160, 000 | 160, 900 | 161, 900 162 800 | 163, 800 164 700 11022.1
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IN CUBIC FEET PER SECOND

LB HEADWATER ELEVATION LB
< w < w
© E z | 1048.0 1048.1 1048.2 | 1048.3 | 10484 | 10485 | 10486 | 1048.7 | 10488 | 1048.9 | 1049.0 | 1049.1 1049.2 | 1049.3 | 1049.4 | 10495 | 10496 | 1049.7 | 1049.8 | 10499 | 1050.0 M 5 z
1022.0 | 147,200 | 148,100 | 149, 000 | 149, 900 | 150, 800 | 151,700 | 152,600 | 153,600 | 154,500 | 155, 400 | 156, 300 | 157, 200 | 158,200 | 159, 100 | 160, 000 { 161, 000 | 161, 900 | 162, 800 | 163, 800 | 164, 700 | 165, 700 |1022.0
1021.9 { 148, 200 | 149, 100 | 150, 000 | 150, 900 | 151,800 | 152,700 | 153,600 | 154,600 | 155,500 | 156,400 | 157, 300 | 158, 300 | 159, 200 | 160, 100 | 161, 100 { 162, 000 | 162, 900 | 163, 900 | 164, 800 | 165, 800 | 166, 700 |1021.9
1021.8 | 149,200 | 150, 100 | 151,000 | 151,800 | 152, 800 | 153, 700 154, 700 | 155,600 | 156, 500 157, 400 | 158, 400 { 159, 300 | 160, 200 | 161, 200 162, 100 | 163, 100 | 164, 000 | 164, 900 | 165, 900 | 166, 800 | 167, 800 (1021.8
1021.7 | 150,200 | 15%,1 152,000 | 152,900 | 153, 800 | 154, 800 | 155,700 | 156,600 | 157,500 | 158,500 | 159, 400 | 160, 300 | 161, 300 | 162, 200 | 163, 200 | 164, 100 | 165, 000 | 166, 000 | 166,900 | 167,900 | 168,900 |1021.7
1021.6 | 151,200 | 152, 100 | 153, 000 153 800 | 154, 900 | 155, 800 | 156, 700 | 157, 600 158 600 | 159, 500 | 160, 400 | 161, 400 , 300 | 163, 300 164 200 165 200 166 100 | 167, 100 | 168, 000 | 169, 000 169 900 |1021.6
1021.5 | 152,200 | 153,100 | 154, 000 | 154, 900 | 155, 900 | 156, 800 | 157,700 | 158,700 | 159,600 | 160, 500 | 161, 500 | 162, 400 | 163, 400 | 164, 300 | 165, 300 | 166, 200 | 167,200 | 168, 100 | 169, 100 [ 170,000 { 171,000 [1021.5
1021.4 | 153,200 | 154,100 | 155, 000 | 156, 000 | 156, 900 | 157, 800 | 158,800 { 159,700 | 160,600 | 161,600 | 162, 500 | 163, 500 | 164, 400 | 165, 400 | 166, 300 | 167, 300 | 168,200 | 169, 200 | 170,200 | 171, 100 | 172,100 [1021.4
1021.3 | 154,200 | 155,100 | 156, 100 | 157,000 | 157,900 | 158, 900 | 159, 800 | 160, 700 | 161, 700 | 162, 600 | 163, 600 | 164, 500 | 165, 500 | 166, 400 | 167, 400 | 168, 300 | 169, 300 | 170, 300 | 171,200 | 172,200 | 173,200 {1021.3
1021.2 | 155,200 | 156,200 | 157,100 | 158, 000 | 159, 000 | 159, 900 | 160, 900 | 161, 800 | 162, 700 | 163, 700 | 164, 600 | 165, 600 | 166, 500 | 167, 500 | 168, 500 | 169, 400 | 170, 400 [ 171, 300 | 172, 300 | 173, 300 | 174, 300 (1021.2
1021.1 | 156, 300 | 157,200 | 158, 100 | 159, 100 | 160, 000 | 161, 000 | 161, 900 162 800 | 163, 800 | 164, 700 | 165, 700 | 166, 700 | 167, 600 168 600 { 169, 500 170, 500 | 171, 500 | 172, 400 | 173, 400 | 174, 400 175 300 |1021.1
1021.0 | 157,300 | 158, 200 | 159, 200 | 160, 100 | 161, 100 | 162, 000 | 162, 900 | 163,900 | 164,900 | 165, 800 | 166, 800 | 167, 700 | 168, 700 | 169, 600 | 170,600 | 171,600 { 172,500 | 173,500 { 174, 500 | 175,500 | 176,400 {1021.0
1020.9 | 158, 400 | 159,400 | 160, 300 | 161, 200 | 162, 200 | 163, 100 | 164, 100 | 165,000 | 166,000 | 167,000 | 167,900 | 168, 900 | 169, 800 | 170,800 | 171,800 | 172,800 { 173,700 | 174,700 { 175,700 | 176,700 | 177,600 {1020.9
1020.8 | 159,500 | 160, 500 | 161,400 | 162,400 | 163, 300 | 164, 300 | 165, 200 | 166, 200 7, 168, 100 | 169, 100 | 170, 100 | 171,000 | 172,000 | 173,000 | 173,900 | 174,900 { 175,900 | 176,900 | 177,900 | 178,800 |1020.8
1020.7 | 160, 700 | 161,600 | 162, 600 | 163,500 | 164, 500 | 165, 400 | 166,400 | 167,400 | 168,300 | 169, 300 | 170, 300 | 171,200 | 172, 200 | 173,200 | 174, 100 | 175,100 | 176,100 | 177,100 | 178,100 | 179, 100 | 180,000 (1020.7
1020.6 | 161,800 | 162, 800 | 163, 700 | 164, 700 | 165, 600 | 166, 600 | 167, 600 | 168,500 | 169, 500 { 170,500 | 171, 400 172 400 | 173,400 | 174, 400 | 175,300 | 176,300 | 177, 300 | 178, 300 | 179, 300 | 180, 300 | 181, 300 [1020.6
1020.5 | 162,900 | 163,900 | 164,900 | 165,800 | 166, 800 | 167,700 | 168,700 | 169,700 | 170,700 | 171,600 | 172, 600 | 173, 600 | 174, 600 | 175, 500 | 176, 500 | 177,500 | 178, 500 | 179, 500 | 180, 500 | 181, 500 | 182, 500 |1020.5
020.4 | 164,100 | 165,100 | 166,000 | 167,000 | 167,900 | 168, 900 | 169,900 | 170,900 | 171,800 { 172,800 | 173, 800 4,800 | 175,800 | 176, 700 | 177,700 | 178,700 | 179,700 | 180, 700 | 181,700 | 182, 700 | 183, 700 {1020.4
1020.3 | 165,200 i 166, 200 | 167, 200 | 168, 100 | 169, 100 | 170,100 | 174,100 | 172,000 | 173, 000 174, 000 | 175,000 | 176,000 | 177,000 | 177, 900 | 178,900 | 179, 900 | 180, 900 | 181,900 | 182,900 | 183,900 | 184, 900 (1020.3
1020.2 | 166, 400 | 167,400 | 168, 300 | 169, 300 | 170, 300 | 171,300 | 172,200 { 173,200 | 174,200 | 175,200 | 176, 200 | 177, 200 | 178, 200 | 179, 200 | 180, 100 | 181,100 | 182, 100 | 183, 100 | 184,200 | 185, 200 | 186,200 (1020.2
1020.1 167 600 168 500 { 169, 500 | 170,500 { 171, 500 172 400 | 173,400 § 174,400 | 175,400 | 176,400 | 177, 400 | 178, 400 179 400 | 180, 400 | 181, 400 | 182, 400 | 183, 400 | 184, 400 185 400 | 186, 400 87 400 |1020.1
1020.0 | 168,700 | 169, 700 { 170,700 | 171,700 | 172,700 | 173,600 | 174,600 | 175,600 | 176,600 | 177,600 | 178, 600 | 179, 600 | 180, 600 | 181, 600 | 182, 600 | 183,600 | 184, 600 | 185, 600 | 186,600 | 187,600 | 188, 700 [1020.0
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NORRIS DAM 41
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

IN FEET

wlp HEADWATER ELEVATION wd

< > W <

° gz | 1050.0 | 1050.1 | 1050.2 | 1050.3 | 10504 | 10505 | 1050.6 | 1050.7 | 1050.8 | 1050.9 | 1051.0 | 1051.1 | 1051.2 | 1051.3 | 10514 | 10515 | 10516 | 1051.7 | 1051.8 | 10519 | 10520 | ° E

10340 | 73,600 [ 74,280 | 74,970 | 75,660 | 76,350 | 77,040 | 77,740 | 78,430 | 79,130 | 79,830 | 80,540 81,240 | 81,850 | 82,660 | 83,370 | 84,080 | 84,800{ 85510 86,230 | 86,950 | 87,680 {1034.

1033.9 | 74,330 [ 75.010 | 75,700 76,400 | 77,090 | 77,780 | 78,480 | 79,180 | 79.880 | 80,5901 81,290 [ 82,000 | 82,710 | 83,420 | 84,130 84,850 | 85,570 | 86,290 | 87,010 | 87,730 | 88,460 |1033:

10338 | 75,080 | 75,750 | 76,440 | 77.140| 77.830| 78,530 | 79,230 | 79,930 | 80,640 | 81,340 | 82,050 | 82,760 | 83,470 | 84,190 | 84,900 | 85.620 | 86,340 | 87,060 | 87,790 | 88,510 [ 89,240 {1033.

1033.7 | 75.790 | 76.490 | 77,180 | 77,880 | 78,580 | 79,280 | 79,980 | 80,680 | 81,390 | 82,100 | 82 810 83,520 | 84,240 | 84,960 | 85 670| 86,390 | 87,120 | 7,840 | 88,570 | 89,300 | 90,030 [1033.

10336 | 76,530 | 77,230 | 77,920 | 78,620 | 79,330 | 80,030 | 80,730 | 81,440 | 82,150 | 82,860 | 83,580 | 84.290 | 85,010 | 85,730 | 86,450 | 87,170 | 87,900 | 88,620 | 89,350 | 90090 | 90,820 |1033.

10335 | 77,270 | 77,970 | 78,670 79,370 | 80,080 i 80,780 | 81,490 | 82,200 82,910 | 83,630 | 84,340 85060 | 85780 | 86,500| 87,230] 87,950 | 88,680 | 89,410 | 90,140 | 90,880 | 91,610 [1033.

10334 | 78,020 ( 78,720 | 79,420 | 80,130 | 80,830 | 81,540 \ 82,060 1 83,680 | 84,390 | 85110 85,830 | 86,560 | 87,280 | 88,010| 88,740 | 89,470 | 90,200 90,930 | 91,670 \ 1033.

10333 | 78,770 | 79,470 | 80,170 ( 80,880 | 81,590 82,300 | 83,010 | 83,730 \ 85,170 | 85,830 86,610 | 87,340 | 88,060 | 88,790 89,520 | 90,260 | 90,990 | 91,730 ( 92,470 [ 93,210 [1033.

1033.2 | 79,520 | 80,220 | 80, 81,640 | 82,3501 83,070 | 83,780 | 84,500 | 85,220 | 85,940 | 86,660 87,390 | 88,120 | 88,850 | 89,580 | 90,310 | 91,050 | 91,790 | 92,530 93,270 { 94,010 (1033.

10331 | 80,270 | 80980 | 81,690 | 82,400 | 83,120 | 83,830 | 84,550 | 85,270 | 85,990 | 86.720 | 87,440 | 88,170 | 88,900 | 89,640 | 90,370 | 91,110 | 91.840 | 92580 | 93,330 | 94,070 { 94.820 (1033

1033.0 | 81,030 [ 81,740 | 82,450 | 83,170 | 83,880 | 84,600 | 85,320 | 86,050 | 86,770 | 87,500 | 88,230 | 88,960 | 89,690 | 90,430 | 91,160 | 91,900 | 92,640 ( 93,390 | 94,130 ( 94,880 | 95,630 (1033.

1032.9 | 81,780 | 82,500 | 83,210 | 83,930 | 84,650 | 85370 | 86,090 | 86,820 | 87,550 | 88,280 | 89,010 89,740 | 90,480 | 91,210 | 91,950 | 92,690 | 93,440 | 94,180 | 94,930 95,680 | 96,430 (1032.

1032.8 | 82,540 [ 83,250 | 83,970 | 84,690 | 85,420 | 86,140 | 86,870 | 87,590 | 88,320 | 89,060 | 89,790 | 90,530 | 91,260 | 92,000 | 92,750 | 93,490 | 94,240 | 94,980 | 95,730 | 96,490 97,240 (1032.

1032.7 | 83,300 ( 84,020 | 84,740 85,460 | 86,190 | 86,910 | 87,640 | 88,370 | 89,100 | 89,840 | 90,580 | 91,310 | 92,050 | 92,800 | 93,540 | 94,290 | 95,040 | 95790 | 96,540 | 97,290 98,050 (1032.

10326 | 84,060 | 84,780 | 85,510 | 86,230 | 86,960 | 87,690 | 88,420 | 89.150 | 89,890 | 90,620 | 91.360 | 92,110 | 92,850 | 93,590 | 4,340 | 95,090 | 95.840 | 96,590 | 97,350 | 98,110{ 98,860 (1032

10325 | 84,830 | 85550 | 86,280 | 87,010 | 87,730 | 88,470 | 89,200 | 83,940 | 90,670 | 91,410 | 92,160 92,900 | 93,650 | 94,390 | 95,140 | 95,890 | 96,650 | 97,400 | 98,160 | 98,9201 99,680 |1032.

1032.4 \ 86,320 | 87,050 | 87,780 \ \ 89,990 | 90,720 | 91,460 | 92,210 | 92,950 | 93,700 | 94,450 | 95,200 | 95,950 | 96,700 | 97,460 | 98,220 | 98,980 | 99,740 | 100,500 |1032.

1032.3 | 86,370 | 87,100 | 87,830 | 88,560 | 89,300 | 90,030 | 90,770 | 91,510 | 92,260 | 93,000 | 93,750 | 94,500 | 95,250 | 96,000 | 96,760 | 97,510 , 99,030 | 99,800 { 100,600 { 101,300 [1032.

1032.2 | 87,140 | 87,880 | 88,610 ,350 | 90,080 | 90,820 | 91,560 | 92,310 | 93,050 | 93,800 | 94,550 | 95,300 | 96,060 | 96,810 | 97,570 | 98,330 | 99,090 | 99,850 | 100, 600 | 101,400 | 102,200 (1032.

10321 | 87,920 | 88,660 | 89,390 | 90:130 { 90,870 | 91,610 | 92,360 | 93,100 | 93,850 | 94.600 | 95,360 96110 | 96,870 | 97.620| 98380 | 99,140 | 99,910 | 100, 700 | 101,400 | 102, 200 | 103,000 [1032:

1032.0 | 88,710 | 89,440 | 90,180 | 90,920 | 91,660 | 92,410 | 93,160 | 93,800 | 94,660 | 95,410 | 96,160 | 96,920 | 97,680 | 98,440 | 99,200 | 99,970 | 100,700 | 101, 500 | 102, 300 | 103, 000 | 103, 800 |1032.

1031.9 | 89,480 | 90,220 | 90,960 | 91,700 | 92,450 | 93,190 | 93,940 | 94,600 | 95,450 | 96,200 | 96,960 | 97,720 | 98,480 | 99,240 | 100, 000 | 100, 800 | 101, 500 | 102, 300 | 103, 100 | 103, 900 | 104,600 |1031.

1031.8 | 90,250 | 90,990 | 91,740 | 92,480 | 93,230 | 93,980 | 94,730 95,480 \ \ 97,760 | 98,520 | 99,280 | 100,000 { 100, 800 | 101, 600 | 102, 400 | 103, 100 | 103,900 { 104, 700 | 105, 500 [1031.

1031.7 | 91,030 | 91,770 | 92,520 | 93,260 | 94,020 | 94,770 95,520 | 96,280 | 97,040 | 97,800 | 98,560 | 99,320 | 100, 100 | 100, 900 | 101, 102, 400 | 103, 200 | 103, 900 | 104,700 | 105,500 | 106, 300 [1031.

10316 | 91,810 | 92,550 | 93,300 | 94,050 | 94,800 | 95,560 { 96,320 97,070 | 97.840 | 98,600 | 99,360 | 100, 100 | 100, 900 | 101, 700 | 102, 400 | 103,200 | 104, 000 | 104, 800 | 105, 500 | 106, 300 | 107, 100 [1031.

10315 | 92,580 | 93,3401 94,090 | 94,840 95,600 | 96,350 [ 97,110} 97,870 | 98,640 | 99,400 | 100, 200 | 100, 900 | 101,700 | 102, S00 | 103, 300 | 104, 000 | 104, 800 | 105, 600 | 106, 400 [ 107, 200 [ 107,900 |[1031.

1031.4 | 93,370 | 94,130 | 94,880 | 95,640 96,390 ( 97,150 | 97,910 | 98,680 | 99,440 | 100, 200 | 101,000 | 101,800 | 102, 500 | 103, 300 | 104, 100 | 104, 900 | 105, 600 | 1086, 400 | 107, 200 | 108, 000 |- 108, 800 |1031.

1031.3 | 94,160 | 94,920 | 95,670 | 96,430 | 97,190 97,950 | 98,720 | 99,480 | 100,300 | 101,000 | 101, 800 | 102, 600 | 103, 300 | 104, 100 | 104, 900 | 105, 700 | 106, 500 { 107, 300 | 108, 000 | 108, 800 | 109, 600 |1031.

1031.2 | 94,950 | 95,710 | 96,470 | 97,230 ; 97,990 | 98,760 | 99,520 | 100,300 | 101,100 | 101,800 | 102, 600 | 103,400 | 104,200 | 104, 900 | 105, 700 | 106, 500 | 107, 300 | 108, 100 | 108, 900 | 109, 700 | 110,500 |1031.

10311 | 95,750 | 96,510 | 97,270 | 98,030 | 98,800 99,560 | 100,300 | 101,100 | 101,900 | 102,700 | 103, 400 | 104, 200 | 105, 000 | 105, 800 | 106, 600 | 107, 300 | 108; 100 | 108,900 | 109, 700 | 110, 500 | 141,300 {1031

1031.0 { 96,550 | 97,310 | 98,070 | 98,840 | 99,610 | 100,400 | 101, 100 | 101,900 | 102,700 | 103, 500 | 104, 300 | 105, 000 | 105, 800 | 108, 600 | 107, 400 | 108, 200 | 109, 000 | 109, 800 | 110, 600 | 111,400 | 112,200 |1031.

10309 | 97,310 | 98,080 | 98,840 [ 99,610 | 100,400 | 101,200 | 101,900 | 102, 700 | 103, 500 | 104, 300 | 105, 000 | 105, 800 | 106, 600 | 107, 400 | 108, 200 | 109, 000 | 109, 800 | 110, 600 | 111, 400 | 112,200 | 113,000 [1030:

1030.8 | 98,080 | 98,850 | 99:620 [ 100,400 | 101,200 | 101,900 | 102, 700 | 103, 500 104, 300 | 105, 100 | 105, 800 | 106, 600 | 107, 400 | 108, 200 | 109, 000 | 109, 800 | 110,600 | 111,400 | 112,200 [ 113,000 [ 113,800 {1030.

1030.7 | 98,860 | 99,620 | 100,400 | 101,200 | 101,900 | 102,700 | 103, 500 | 104, 300 { 105, 100 | 105, 800 | 106, 800.| 107, 400 | 108, 200 | 109, 000 | 109, 800 | 110,600 | 111,400 | 112,200 | 113,000 [ 113,800 | 114,600 11030.

1030.6 | 99,630 | 100, 400 | 101,200 | 101,900 | 102, 700 | 103, 500 | 104, 300 | 105, 100 | 105,900 | 106, 600 | 107, 400 | 108, 200 | 109, 000 | 109, 800 | 110,600 | 111, 400 | 112; 200 | 113,000 | 113,800 | 114,600 | 115,400 |1030.

1030.5 | 100, 400 { 101, 200 | 102,000 | 102,700 | 103, 500 | 104, 300 | 105, 100 | 105,900 | 1086, 600 | 107,400 | 108, 200 | 109, 000 | 109, 800 | 110,600 | 111,400 | 112,200 | 113,000 | 113, 800 | 114, 600 | 115,400 | 116,200 {1030.

1030.4 | 101,200 [ 102, 000 | 102, 700 | 103,500 | 104, 300 | 105, 100 | 105,900 | 106, 700 | 107,400 | 108, 200 | 109, 000 | 109, 800 | 110,600 | 111, 400 | 112,200 | 113,000 | 113,800 | 114, 600 { 115,400 | 116,300 | 117,100 {1030.

1030.3 | 102,000 | 102, 700 | 103, 500 | 104, 300 { 105, 100 | 105,900 | 106, 700 | 107, 500 | 108, 200 | 109,000 | 109, 800 | 110,600 | 111,400 { 112,200 | 113,000 | 113,800 | 114,600 | 115,500 | 116,300 [ 117, 100 | 117,900 |1030.

1030.2 | 102, 800 [ 103, 500 | 104, 300 | 105, 100 | 105, 900 | 106, 700 | 107,500 | 108, 300 | 109,000 | 109, 800 | 110, 600 | 111,400 | 112,200 | 113,000 | 113,900 [ 114,700 | 115,500 | 116, 300 { 117, 100 | 117,900 | 118,700 {1030.

1030.1 | 103, 500 | 104, 300 | 105, 100 | 105, 900 | 106, 700 | 107,500 | 108, 300 { 109, 1 109,900 | 110,700 | 111,500 { 112,300 | 113,100 | 113,900 | 114,700 | 115,500 | 116, 300 | 117,100 | 117,900 | 118,700 | 119,600 |1030.

1030.0 | 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, 600 | 120,400 |1030.

1029.9 | 105, 100 | 105,900 | 106, 700 | 107, 500 | 108,300 | 109, 100 | 109, 300 | 110,700 { 114,500 | 112,300 | 113, 100 | 113, 900 | 114,700 | 115,500 | 116, 300 | 117,100 | 117,900 | 118,800 | 113, 600 | 120,400 | 121,200 |1029.

10298 | 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 | 118,800 | 119,600 | 120,400 | 121,200 | 122, 100 |1029.

1029.7 f 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, 800 | 119, 600 | 120, 400 | 121, 200 | 122, 100 | 122, 900 }1029.

10296 | 107, 108,300 | 109, 100 | 109,900 | 110,700 | 111,500 | 112,300 | 113,100 | 113,800 | 114,700 | 115,500 | 116, 300 { 117,100 | 118,000 | 118, 800 | 119’ 600 {120, 400 | 121, 200 | 122, 100 | 122,900 | 123. 700 |1029.

1029.5 1 108, 300 | 109, 100 | 109,900 ; 110,700 | 111,500 | 112,300 | 113,100 | 113,900 | 114, 700 | 115,500 | 116, 300 | 117, 100 | 118,000 | 118,800 | 119, 600 | 120, 400 | 121,200 | 122,100 | 122,900 | 123, 700 | 124, 600 (1029.

1029.4 | 109, 100 { 109,900 | 110,700 | 111,500 | 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, 600 | 125,400 (1029.

1029.3 | 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, 300 | 122, 100 | 122, 900 | 123, 700 | 124, 600 | 125, 400 | 126, 300 |1029

1029.2 | 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, 300 | 122, 100 | 122, 900 | 123, 800 | 124, 600 | 125, 400 | 126, 300 | 127, 100 |1029.

1029.1 | 111,500 | 112,300 | 113,100 | 113,900 | 114,700 | 115,500 | 116,300 | 117,200 | 118,000 | 118,800 | 119, 600 | 120, 400 | 121,300 | 122, 100 | 122, 900 | 123, 800 | 124, 600 | 125,400 | 126, 300 | 127, 100 | 128,000 |1029.

1029.0 | 112,300 | 113,100 | 113,900 | 114,700 f 115,500 | 116,300 | 117,200 | 118,000 | 118,800 | 119,600 | 120, 500 { 121, 300 | 122, 100 | 122, 900 | 123, 800 | 124, 600 | 125,400 { 126, 300 | 127, 100 | 128, 000 | 128, 800 (1029.

1028.9 | 113,100 | 113,900 ; 114,700 | 115,500 | 116,300 | 117,100 [ 118,000 | 118,800 | 119, 600 | 120,400 | 121,200 | 122, 100 | 122, 900 | 123, 700 | 124, 600 | 125, 400 | 126, 200 | 127, 100 | 127, 900 | 128, 800 | 129, 600 (1028.

1028.8 | 113,800 | 114,600 1 115,500 | 116,300 | 117,100 | 117,900 | 118,700 | 119,600 | 120, 400 | 121,200 | 122,000 | 122, 900 | 123, 700 | 124, 500 | 125,400 | 126, 200 { 127, 100 | 127,900 | 128, 700 | 129, 600 | 130,400 (1028.

1028.7 | 114,600 | 115,400 | 116,200 | 117,100 | 117,900 { 118,700 | 119,500 | 120,300 | 121,200 | 122,000 | 122, 800 | 123, 700 | 124, 500 | 125, 300 | 126, 200 | 127,000 | 127, 900 | 128, 700 | 129, 600 | 130, 400 | 131,200 |1028.7
10286 | 115,400 | 116,200 | 117,000 | 117,800 | 118,700 | 119,500 | 120,300 | 121,100 | 122,000 | 122,800 | 123, 600 | 124, 500 | 125, 300 | 126, 100 | 127,000 | 127, 800 | 128, 700 | 129,500 | 130,400 | 131, 200 | 132, 100 |1028.6
1028.5 | 116,200 | 117,000 | 117,800 | 118,600 | 119, 500 | 120, 300 | 121, 100 | 121,900 | 122, 800 | 123, 600 | 124, 400 | 125, 300 | 126, 100 | 127,000 | 127, 800 | 128,600 | 129, 500 | 130, 300 | 131, 200 [ 132, 000 | 132, 900 {1028.5
1028.4 | 117,000 | 117,800 | 118,600 | 119,400 | 120,200 | 121, 100 | 121,900 | 122, 700 | 123,600 | 124, 400 | 125, 200 | 126, 100 | 126,900 | 127, 800 | 128, 600 | 129, 500 | 130, 300 | 131,200 | 132, 000 | 132, 900 | 133, 700 1028.4
1028.3 | 117,700 [ 118,600 | 119, 400 | 120,200 | 121,000 | 121,900 | 122,700 | 123,500 | 124,400 | 125,200 | 126, 000 | 126, 900 127, 700 | 128, 600 | 129, 400 | 130, 300 | 131, 100 | 132, 000 | 132, 800 | 133, 700 | 134, 500 |1028.3
1028.2 | 118,500 | 119, 300 | 120, 200 | 121,000 | 121,800 | 122,700 | 123,500 | 124, 300 | 125,200 | 126, 000 | 126, 900 | 127, 700 | 128, 500 | 129, 400 | 130, 200 | 131, 100 | 131,900 | 132, 800 | 133,600 | 134, 500 | 135,400 [1028.2
1028.1 | 119,300 | 120,100 | 121,000 | 121,800 | 122,600 | 123,500 | 124,300 | 125. 100 | 126,000 | 126, 800 | 127, 700 | 128, 500 | 129, 400 | 130, 200 | 131, 100 | 131, 800 | 132, 800 | 133, 600 | 134, 500 | 135, 300 | 136, 200 |10281

MAY 2000 HEADWATER 1050 to 1052




42 NORRIS DAM
DISCHARGE FOR ALL SPILLWAYS AT IDENTICAL ELEVATIONS

IN CUBIC FEET PER SECOND

wip HEADWATER ELEVATION wil
¢ E z | 1050.0 | 1050.1 | 1050.2 | 1050.3 | 1050.4 | 10505 | 1050.6 | 1050.7 | 1050.8 | 1050.9 -] 1051.0 | 10511 | 1051.2 | 1051.3 | 1051.4 | 10515 | 10516 | 10517 | 1051.8 | 1051.9 | 10520 | ° E z
1028.0 | 120, 100 | 120, 900 | 121,800 | 122, 600 | 123,400 | 124, 300 | 125, 100 | 125,900 | 126,800 | 127, 600 | 128, 500 { 129,300 | 130,200 | 131,000 | 131,900 | 132,700 | 133, 600 | 134,400 | 135,300 | 136, 200 | 137,000 {1028.0
1027.9 | 120, 800 | 121,700 | 122,500 | 123, 300 | 124,200 | 125,000 | 125, 800 | 126,700 | 127,500 | 128, 400 | 129, 200 | 130, 100 | 130,900 | 131, 800 | 132, 600 | 133, 500 | 134, 300 | 135,200 | 136, 100 | 136, 200 | 137,800 {1027.9
1027.8 | 121,600 | 122,400 | 123,200 | 124, 100 | 124,900 | 125,800 | 126,600 | 127,400 | 128,300 | 129, 100 | 130, 000 | 130,800 | 131,700 | 132, 500 | 133,400 | 134, 200 | 135, 100 | 136, 000 | 136, 800 | 137, 700 ( 138, 600 [1027.8
1027.7 | 122, 300 | 123, 100 | 124,000 | 124, 800 | 125,700 [ 126, 500 | 127, 300 | 128,200 | 129,000 | 129, 900 | 130, 700 | 131,600 | 132,400 | 133, 300 | 134, 200 | 135, 000 | 135,900 | 136, 700 | 137,600 | 138, 500 | 139, 300 |1027.7
1027.6 | 123,000 | 123, 900 | 124,700 | 125,600 | 126,400 | 127,200 | 128,100 | 128,900 { 129, 800 | 130, 600 | 131, 500 | 132, 300 | 133, 200 | 134, 100 | 134, 900 | 135,800 | 136,600 | 137,500 | 138, 400 | 139, 200 | 140; 100 |1027.6
1027.5 | 123, 800 | 124, 600 | 125,500 | 126, 300 | 127,100 | 128,000 | 128,800 | 129,700 | 130, 500 | 131,400 | 132, 200 | 133, 100 | 134, 000 | 134, 800 | 135, 700 | 136, 500 | 137,400 | 138, 300 | 139, 100 140, 000 { 140, 900 |1027.5
1027.4 | 124, 500 | 125,400 | 126,200 | 127, 100 | 127,900 | 128,700 | 129, 600 | 130,400 | 131,300 | 132, 100 | 133, 000 | 133,900 | 134, 700 | 135, 600 | 136, 400 | 137,300 | 138, 200 | 139, 000 | 139, 900 | 140, 800 | 141,700 (10274
1027.3 | 125, 300 | 126, 100 | 127,000 | 127,800 | 128,600 | 129, 500 | 130, 300 | 131,200 | 132, 100 | 132, 900 | 133, 800 | 134, 600 | 135, 500 | 136, 300 | 137, 200 | 138, 100 | 138, 900 | 139, 800 | 140, 700 | 141,600 | 142, 400 (1027.3
1027.2 | 126, 000 | 126,900 | 127,700 | 128,500 | 129,400 | 130,200 | 131,100 | 132,000 { 132,800 | 133,700 | 134, 500 | 135, 400 | 136, 300 | 137, 100 | 138, 000 | 138,900 | 139, 700 | 140,600 | 141,500 | 142, 300 | 143, 200 {1027.2
1027.1 | 126, 800 | 127,600 | 128,500 | 129, 300 | 130,200 | 131,000 | 131,900 | 132, 700 | 133,600 | 134,400 | 135, 300 | 136, 200 | 137,000 | 137,900 | 138,800 | 139, 600 | 140,500 | 141, 400 | 142, 200 | 143, 100 | 144,000 (10271
1027.0 | 127,500 | 128, 400 | 129,200 | 130, 100 | 130,900 | 131,800 | 132, 600 | 133,500 | 134, 300 | 135, 200 | 136, 100 | 136,900 | 137,800 { 138, 700 | 139, 500 | 140, 400 | 141, 300 | 142, 100 { 143, 000 | 143,900 | 144,800 {1027.0
1026.9 | 128, 200 | 129, 000 | 129,900 | 130, 700 | 131,600 | 132,500 | 133, 300 | 134,200 | 135,000 | 135, 900 | 136, 800 | 137,600 | 138,500 | 139, 400 | 140, 200 | 141, 100 | 142,000 | 142, 900 | 143, 700 | 144, 600 | 145,500 11026.9
1026.8 | 128,900 | 129,700 | 130, 600 | 131,400 | 132,300 | 133,200 | 134,000 | 134,900 | 135,700 | 136, 600 | 137, 500 | 138,300 | 139, 200 | 140, 100 | 140, 900 | 141, 800 | 142,700 | 143,600 | 144, 500 | 145, 300 | 146, 200 (1026.8
1026.7 | 129, 600 | 130, 400 | 131,300 | 132, 100 | 133,000 | 133,800 | 134,700 | 135,600 | 136,400 | 137, 300 | 138, 200 | 139,000 | 139, 900 | 140, 800 | 141, 700 | 142, 500 | 143, 400 | 144, 300 | 145, 200 | 146, 100 | 146,900 |1026.7
1026.6 | 130, 131,100 | 132,000 | 132,800 | 133,700 | 134,500 | 135,400 | 136,300 | 137, 100 | 138,000 | 138, 900 | 139, 700 | 140, 600 | 141, 500 | 142, 400 | 143,200 | 144, 100 | 145, 000 | 145, 900 | 146, 800 | 147,700 {1026.6
1026.5 { 131,000 | 131,800 | 132,700 | 133, 500 | 134,400 | 135,200 | 136,100 | 137,000 | 137,800 | 138,700 | 139, 600 | 140,400 | 141,300 | 142, 200 | 143, 100 | 144,000 | 144, 800 | 145,700 | 146, 600 | 147, 500 | 148, 400 {1026.5
1026.4 | 131,700 | 132, 500 | 133,400 | 134,200 | 135,100 | 135,900 | 136, 800 | 137,700 | 138, 500 | 139, 400 | 140, 300 | 141,200 | 142, 000 | 142, 900 | 143, 800 | 144,700 | 145,600 | 146, 400 | 147, 300 | 148, 200 | 149, 100 |1026.4
1026.3 | 132, 300 | 133, 200 | 134, 100 | 134,900 | 135,800 | 136,600 | 137,500 | 138,400 | 139,200 | 140, 100 | 141,000 | 141,900 | 142,700 | 143, 600 | 144, 500 | 145, 400 | 146, 300 | 147,200 | 148, 000 | 148, 900 | 149, 800 11026.3
1026.2 | 133,000 | 133,900 | 134,800 | 135,600 | 136,500 | 137,300 | 138,200 | 139, 100 | 140,000 | 140, 800 | 141,700 | 142,600 | 143, 500 | 144, 300 | 145, 200 | 146, 100 | 147,000 | 147, 900 | 148, 800 | 149,700 | 150,600 |1026.2
1026.1 | 133,700 | 134, 600 | 135,500 | 136,300 | 137,200 | 138,000 | 138,900 | 139,800 | 140, 700 { 141,500 | 142, 400 | 143,300 | 144, 200 | 145, 100 | 145, 900 | 146, 800 | 147, 700 148 600 | 149, 500 | 150, 400 | 151,300 {10261
1026.0 | 134, 400 | 135, 300 | 136, 137,000 | 137,900 | 138,800 { 139, 600 | 140, 500 | 141,400 | 142,200 | 143, 100 | 144,000 | 144, 900 | 145, 800 | 146, 700 | 147, 500 | 148,400 | 149, 300 | 150, 200 | 151, 100 | 152,000 {1026.0
1025.9 | 135, 100 | 136, 000 | 136,800 | 137,700 | 138,600 | 139,400 { 140, 300 | 141,200 | 142,000 | 142, 900 | 143, 800 | 144,700 | 145,600 | 146, 500 | 147, 300 | 148, 200 | 149, 100 | 150, 000 { 150, 900 | 151, 800 | 152, 700 {1025.9
1025.8 | 135, 800 | 136, 600 | 137,500 | 138,400 | 139,200 | 140, 100 { 141,000 | 141,900 | 142, 700 | 143, 600 | 144, 500 | 145,400 | 146, 300 | 147, 100 | 148,000 | 148,900 | 149, 800 | 150, 700 { 151, 600 | 152, 500 | 153,400 {1025.8
1025.7 | 136, 400 { 137, 300 | 138,200 | 139,000 | 133,900 | 140,800 | 141,700 | 142, 500 | 143,400 | 144, 300 | 145, 200 | 146, 100 | 146, 900 | 147, 800 | 148, 700 | 149, 600 | 150, 500 | 151,400 | 152, 300 | 153, 200 | 154, 100 |1025.7
10256 | 137,100 | 138, 000 | 138,800 | 13, 700 | 140,600 | 141, 500 | 142,300 | 143,200 | 144, 100 | 145,000 | 145, 900 | 146, 700 | 147,600 | 148,500 | 149, 400 | 150, 300 | 151, 200 | 152, 100 | 153,000 | 153,900 | 154, 800 |1025.6
1025.5 | 137,800 | 138, 600 | 139, 500 | 140,400 | 141, 300 | 142, 100 | 143,000 | 143, 900 144, 800 | 145,700 | 146, 500 | 147,400 | 148, 300 | 149, 200 | 150, 100 | 151,000 | 151,900 | 152, 800 | 153, 700 | 154, 600 | 155, 500 [1025.5
1025.4 | 138, 500 { 139, 300 { 140,200 | 141, 100 | 141,900 | 142, 800 | 143,700 | 144,600 | 145,500 | 146, 300 | 147, 200 | 148, 100 | 149, 000 { 149, 900 | 150, 800 | 151,700 | 152, 600 | 153, 500 | 154, 400 | 155, 300 | 156,200 |1025.4
1025.3 | 139, 100 | 140; 000 | 140. 900 | 141,700 | 142, 600 | 143,500 | 144, 400 | 145, 300 146, 100 | 147,000 | 147,900 | 148,800 | 149, 700 | 150,600 | 151, 500 | 152, 400 | 153, 300 | 154, 200 | 155, 100 | 156, 000 | 156, 900 |1025.3
1025.2 | 139, 800 | 140,700 | 141,500 | 142,400 | 143,300 | 144, 200 | 145, 100 | 145,900 | 146, 800 | 147,700 | 148, 600 | 149, 500 | 150,400 | 151, 300 | 152,200 | 153, 100 | 154,000 | 154,900 | 155, 800 | 156, 700 | 157,600 (1025.2
1025.1 | 140,500 | 141,300 | 142,200 | 143, 100 | 144, 000 | 144,900 | 145, 700 | 146, 600 | 147,500 | 148, 400 | 149, 300 | 150, 200 | 151, 100 | 152, 000 | 152, 800 | 153, 800 | 154, 700 | 155, 600 | 156, 500 | 157, 400 | 158,300 |1025.1
1025.0 | 141,200 1 142,000 | 142,900 | 143, 800 | 144,700 | 145, 500 | 146, 400 | 147, 300 | 148,200 | 149, 100 [ 150, 000 | 150, 900 | 151,800 | 152, 700 | 153, 600 | 154, 500 | 155, 400 | 156, 300 | 157,200 | 158, 100 | 159, 000 (1025.0
1024.9 | 141,800 | 142, 700 | 143,600 | 144, 500 | 145,400 | 146, 200 | 147, 100 | 148,000 | 148,900 | 149,800 | 150, 700 | 151,600 [ 152, 500 | 153, 400 | 154, 300 | 155, 200 | 156, 100 | 157,000 | 157, 900 | 158, 800 | 159,700 |1024.9
1024.8 | 142, 500 | 143,400 | 144, 145, 200 | 146,000 | 146, 900 | 147,800 | 148,700 | 149, 600 | 150,500 | 151, 400 | 152 300 | 153, 200 | 154, 100 | 155. 000 | 155, 900 | 156, 800 | 157, 700 | 158, 600 | 159, 500 | 160, 500 |1024.8
1024.7 | 143,200 | 144, 100 | 145,000 | 145, 800 | 146,700 | 147,600 | 148,500 | 149,400 | 150,300 | 151,200 | 152, 100 | 153, 000 | 153,900 | 154, 800 | 155, 700 | 156, 600 | 157, 500 | 158, 400 | 159, 300 | 160, 300 | 161,200 |1024.7
1024:6 | 143,900 | 144, 800 | 145, 700 | 146, 500 | 147,400 | 148, 300 | 149, 200 | 150, 100 | 151,000 | 151, 152,800 | 153, 700 | 154, 600 | 155, 500 | 156, 400 | 157, 300 { 158, 200 | 159, 100 | 160, 100 | 161, 000 | 161,900 (1024.6
1024.5 | 144,600 | 145,500 | 146, 300 | 147,200 | 148, 100 | 149,000 | 149,900 | 150,800 | 15%,700 | 152,600 | 153, 500 | 154, 400 | 155, 300 | 156, 200 | 157, 100 | 158, 000 | 158, 900 | 159, 900 | 160, 800 { 161, 700 | 162,600 |1024.5
1024.4 | 145, 300 | 146, 200 | 147,000 | 147,900 | 148,800 | 149,700 | 150, 600 | 151, 500 | 152,400 | 153, 300 | 154, 200 | 155, 100 | 156, 000 | 156, 900 | 157, 800 | 158, 800 | 159, 700 | 160, 600 | 161, 500 | 162, 400 | 163, 300 |1024.4
1024.3 | 146, 000 | 146, 800 | 147,700 | 148, 600 | 149,500 | 150,400 | 151, 300 | 152,200 | 153, 100 | 154, 000 | 154, 900 | 155,800 | 156, 700 | 157, 600 | 158,600 | 159, 500 | 160, 400 | 161, 300 | 162, 200 | 163, 100 | 164, 100 |1024.3
1024.2 | 146, 700 | 147, 500 | 148,400 | 149, 300 | 150,200 | 151,100 | 152,000 | 152, 900 | 163, 800 | 154, 700 | 155, 600 | 156, 500 | 157,400 | 158, 400 | 159, 300 | 160, 200 | 161, 100 | 162, 000 | 162, 800 | 163, 900 | 164, 800 |1024.2
1024.1 | 147,300 | 148, 200 | 149, 100 | 150,000 | 150,900 | 151,800 | 152, 700 | 153,600 | 154,500 | 155, 400 | 156, 300 | 157,200 | 158, 200 | 159, 100 | 160, 000 | 160, 900 | 164, 800 | 162, 800 | 163, 700 | 164, 600 | 165,500 [1024.1
1024.0 | 148,000 | 148, 900 | 149, 800 | 150, 700 | 151,600 | 152,500 | 153,400 | 154, 300 | 155, 200 { 156, 100 | 157, 100 | 158, 000 | 158, 900 | 159, 800 | 160, 700 | 161, 600 | 162, 600 | 163, 500 | 164, 400 | 165, 300 | 166, 300 [1024.0
1023.9 | 148, 800 | 149, 700 | 150,600 | 151,500 | 152,400 | 153,300 | 154, 200 | 155, 100 | 156,000 | 157, 000 | 157, 900 | 158, 800 | 159, 700 | 160, 600 | 161,500 | 162, 500 | 163, 400 | 164, 300 | 165, 200 | 166, 200 | 167, 100 |1023.9
1023.8 | 149, 600 | 150, 500 | 151,400 | 152, 300 | 153,200 | 154, 100 { 155,000 | 156, 000 | 156, 900 | 157, 800 | 158, 700 | 159,600 | 160, 500 | 161, 400 | 162, 400 | 163, 300 | 164, 200 | 165, 100 | 166, 100 | 167, 000 | 167,900 |1023.8
1023.7 | 150,400 | 151, 300 | 152,200 | 153, 100 | 154,000 | 154, 900 | 155, 900 | 156, 800 | 157,700 | 158, 600 | 159, 500 | 160, 400 | 161,400 | 162, 300 | 163, 200 | 164, 100 | 165, 100 | 166, 000 | 166, 900 | 167, 900 | 168,800 (1023.7
10236 | 151,200 | 152,100 | 153,000 | 153,900 | 154, 800-| 155, 800 | 156, 700 | 157,600 | 158,500 | 159,400 | 160, 300 | 161, 300 | 162,200 | 163, 100 | 164,000 | 165, 000 | 165, 900 | 166; 800 | 167,800 | 168, 700 | 169,600 |1023.6
1023.5 | 152, 000 | 152, 900 | 153,800 | 154, 800 | 155, 700 [ 156, 600 | 157, 500 | 158,400 | 159,300 | 160, 200 | 161, 200 | 162, 100 | 163,000 [ 163, 900 | 164, 900 | 165, 800 | 166, 700 | 167, 700 | 168, 600 | 169, 600 | 170, 500 (1023.5
1023.4 | 152, 800 | 153,700 [ 154,700 | 155, 600 | 156, 500 | 157,400 | 158, 300 | 159,200 | 160, 100 | 161,100 | 162, 000 | 162, 900 | 163, 900 | 164, 800 | 165, 700 | 166, 600 | 167, 600 | 168, 500 | 169, 500 | 170, 400 | 171,300 10234
1023.3 | 153,600 | 154,600 | 155,500 | 156,400 | 157,300 | 158, 200 | 159, 100 | 160, 100 | 161,000 | 161,900 | 162, 800 | 163, 800 | 164, 700 | 165, 600 | 166, 600 | 167, 500 | 168, 400 | 169, 400 | 170, 300 | 171,300 | 172,200 {1023.3
1023.2 | 154, 500 | 155,400 | 156, 300 | 157,200 | 158, 100 | 159, 000 | 160, 000 | 160, 300 | 161,800 | 162,700 | 163, 700 { 164, 600 | 165, 500 | 166, 500 | 167, 400 | 168, 300 | 169, 300 | 170, 200 | 171,200 | 172, 100 | 173,100 {1023.2
10231 | 155,300 | 156, 200 | 157, 100 | 458, 000 | 158, 900 | 159, 900 | 160,800 | 161, 700 | 162,600 | 163, 600 | 164, 500 | 165, 400 | 166, 400 [ 167, 300 { 168,300 | 169, 200 | 170, 100 | 171,100 | 172,000 | 173,000 | 173,900 (10231
1023.0 | 156, 100 | 157, 000 | 157,900 | 158, 800 | 159, 800 | 160, 700 | 161,600 | 162, 600 | 163, 500 { 164, 400 | 165, 400 | 166, 300 | 167, 200 | 168, 200 | 169, 100 { 170, 100 | 171,000 | 171,900 | 172,900 | 173, 800 | 174, 800 {1023.0
1022.9 | 157,000 | 158, 000 | 158, 900 | 159, 800 | 160,700 | 161,700 | 162,600 | 163, 500 | 164, 400 { 165,400 | 166, 300 | 167, 300 | 168, 200 | 169, 100 | 170, 100 | 171,000 | 172, 000 | 172, 900 | 173, 900 | 174, 800 | 175,800 110229
1022.8 | 158, 000 | 158, 900 | 159, 800 | 160, 800 | 161, 700 | 162, 600 | 163, 500 | 164,500 | 165, 400 | 166, 400 | 167, 300 | 168, 200 | 169, 200 | 170,100 | 171. 100 | 172, 000 | 173, 000 | 173,900 | 174,900 | 175, 800 | 176,800 [1022.8
1022.7 | 158,900 | 159, 900 | 160, 800 | 161,700 | 162,600 | 163, 600 | 164, 500 | 165, 400 | 166, 400 | 167, 168, 300 | 169, 200 | 170,200 | 171,100 [ 172, 100 | 173,000 ! 174, 000 | 174,900 { 175,900 | 176, 800 | 177,800 |1022.7
10226 | 159,800 | 160, 800 | 161,700 | 162, 700 | 163,600 | 164, 500 | 165,500 | 166, 400 | 167, 400 | 168, 300 | 169, 300 | 170,200 | 171, 100 | 172, 100 | 173,100 | 174,000 | 475, 000 | 175,800 | 176,900 | 177,900 | 178,800 [1022.6
10225 | 160, 800 | 161, 800 | 162, 700 | 163, 600 | 164, 600 | 165, 500 | 168, 500 { 167, 400 | 168, 300 | 169, 300 | 170, 200 | 171,200 | 172, 100 | 173, 100 | 174, 100 | 175,000 | 176, 000 | 176,900 | 177, 900 | 178,900 | 179,800 (10225
1022.4 | 161,800 | 162, 700 | 163, 700 | 164,600 | 165, 500 | 166, 500 | 167, 400 | 168,400 | 169, 300 | 170,300 | 171, 200 | 172,200 | 173, 100 | 174, 100 | 175, 100 | 176,000 | 177,000 | 177,900 | 178,900 | 179, 900 | 180, 300 |1022.4
1022.3 | 162, 800 | 163,700 | 164,600 | 165,600 | 166, 500 | 167, 500 | 168,400 | 169,400 | 170,300 | 171,300 | 172, 200 | 173,200 | 174, 100 | 175, 100 | 176, 100 | 177,000 | 178, 000 | 179, 000 | 179,900 | 180, 900 | 181,900 |1022.3
1022.2 | 163, 700 | 164, 700 | 165,600 | 166, 500 | 167, 500 | 168, 400 | 169,400 | 170, 300 | 171,300 | 172,300 | 173, 200 | 174,200 | 175, 100 | 176, 100 | 177, 100 | 178,000 | 179, 000 | 180, 000 | 181,000 | 181, 900 | 182, 900 |1022.2
1022.1 | 164, 700 | 165, 600 | 166, 600 | 167, 500 | 168,500 | 169, 400 | 170,400 | 171,300 | 172,300 | 173,300 | 174, 200 | 175,200 | 176.100 | 177,100 | 178, 100 | 179, 100 | 180, 000 | 181,000 | 182, 000 | 183, 000 | 183,900 (10221
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NORRIS DAM 43
IN CUBIC FEET PER SECOND

wip HEADWATER ELEVATION wip
Iy -
© 5 z | 10500 | 1050.1 | 10502 | 10503 | 10504 | 10505 | 10506 | 1050.7 | 1050.8 | 1050.9 | 1051.0 | 1051.1 | 1051.2 | 1051.3 | 1051.4 | 10515 | 10516 | 10517 | 10518 | 10519 | 10520 | © 2 z
1022.0 | 165,700 | 166, 600 | 167,600 | 168, 500 | 169, 500 | 170,400 | 171,400 | 172,300 | 173, 300 | 174, 300 | 175, 200 § 176, 200 | 177,200 | 178, 100 | 179, 100 { 180, 100 | 181, 000 | 182, 000 | 183, 000 | 184, 000 | 185,000 [1022.0
1021.9 | 166, 700 | 167,700 | 168, 600 | 169, 600 | 170, 500 | 171,500 | 172, 500 | 173, 400 | 174,400 | 175,300 | 176, 300 | 177,300 | 178,300 | 179, 200 | 180, 200 | 181,200 | 182, 200 | 183, 100 | 184, 100 | 185, 100 | 186, 100 |1021.9
1021.8 | 167,800 | 168, 700 | 169, 700 | 170,700 | 171,600 | 172,600 | 173,500 | 174, 500 | 175,500 [ 176,400 | 177,400 | 178,400 | 179,400 | 180, 300 | 181,300 { 182, 300 | 183, 300 | 184, 300 | 185, 200 | 186, 200 | 187,200 [1021.8
1021.7 | 168,900 | 169, 800 | 170, 800 | 171,700 | 172,700 | 173,700 | 174, 600 | 175,600 | 176,600 | 177,500 | 178, 500 | 179, 500 | 180, 500 | 181, 400 | 182, 400 | 183, 400 | 184, 400 | 185, 400 | 186, 400 | 187, 400 | 188. 400 [1021.7
10216 | 169,900 | 170,900 | 171,800 | 172,800 | 173,800 | 174,700 | 175. 700 | 176, 700 | 177, 700 | 178,600 | 179, 600 180, 600 | 181,600 | 182, 600 | 183, 500 | 184, 500 | 185, 500 | 186, 500 | 187, 500 | 188, 500 | 189,500 |1021.6
1021.5 | 171,000 | 172,000 | 172,900 | 173,900 | 174, 900 | 175,800 | 176, 800 | 177,800 { 178,800 [ 179, 700 | 180, 700 | 181,700 | 182, 700 | 183, 700 | 184, 700 | 185, 600 | 186, 600 | 187, 600 | 188, 600 | 189, 600 | 190, 600 [1021.5
1021.4 4 172,100 | 173,000 | 174, 000 | 175,000 | 176,000 | 176,900 | 177,900 | 178,900 | 179, 900 | 180, 800 | 181,800 | 182,800 | 183, 800 | 184, 800 | 185, 800 | 186, 800 | 187, 800 | 188. 800 | 189, 800 | 190, 800 ,800 (1021.4
1021.3 | 173,200 | 174, 100 | 175, 100 | 176, 100 | 177, 100 | 178,000 | 179,000 | 180, 000 | 181,000 | 182, 000 | 182, 900 | 183,900 | 184, 900 | 185,900 | 186, 900 { 187,900 | 188. 900 | 189, 900 | 190, 900 | 191. 900 | 192, 900 [1021.3
1021.2 | 174,300 | 175,200 | 176, 200 | 177,200 | 178,200 | 179, 100 | 180, 100 | 181,100 | 182, 100 | 183, 100 | 184, 100 | 185, 100 | 186, 100 | 187,100 | 188, 100 | 189, 100 | 190. 100 | 191, 100 | 192, 100 | 193, 100 { 194, 100 [1021.2
1021.1 | 175,300 | 176,300 | 177,300 | 178,300 | 179, 300 | 180, 200 | 181,200 | 182,200 | 183, 200 | 184, 200 | 185, 200 | 186, 200 | 187, 200 | 188, 200 | 189, 200 ,200 | 191,200 | 192, 200 | 193, 200 | 194, 200 | 195,300 [10211
1021.0 | 176,400 | 177,400 | 178, 400 | 179,400 | 180,400 | 181,400 | 182, 400 | 183, 300 | 184, 300 | 185, 300 | 186, 300 | 187, 300 | 188, 300 | 189, 300 | 190, 300 | 191, 300 | 192, 400 | 193, 400 | 194, 400 | 195, 400 | 196, 400 [1021.0
1020.9 | 177,600 | 178,600 | 179, 600 | 180,600 | 181, 600 | 182,600 | 183, 600 | 184, 600 | 185,600 | 186, 600 | 187, 600 | 188, 600 | 189, 600 | 190. 600 { 191, 600 { 192, 600 | 193. 600 | 194, 600 | 195, 700 | 196, 700 | 197, 700 |1020.9
1020.8 1 178,800 | 179,800 | 180, 800 | 181,800 | 182, 800 | 183,800 | 184, 800 | 185,800 { 186, 800 | 187, 800 | 188, 800 | 189, 800 | 190, 800 | 191, 800 | 192, 800 { 193,900 | 194, 900 | 195,900 | 196, 900 | 197, 900 | 199, 000 |1020.8
1020.7 | 180,000 | 181,000 | 182,000 | 183,000 | 184,000 | 185,000 | 186, 000 | 187,000 | 188, 000 | 189, 000 | 190, 000 | 191, 100 | 192, 100 | 193, 100 | 194, 100 { 195, 100 | 196, 100 | 197, 200 | 198, 200 | 199, 200 | 200, 300 |1020.7
1020.6 | 181,300 | 182,300 | 183,300 | 184,300 | 185,300 | 186, 300 | 187,300 | 188, 300 | 189, 300 | 190,300 | 191, 300 | 192, 300 | 193, 300 | 194, 400 | 195, 40 | 196, 400 | 197, 400 | 198, 500 199,500 | 200, 500 | 201,500 |1020.6
1020.5 | 182,500 | 183,500 | 184,500 | 185,500 | 186, 500 | 187,500 | 188,500 | 189,500 | 190,500 | 191, 500 | 192, 600 | 193, 600 | 194, 600 | 195, 600 | 196, 600 | 197, 700 | 198, 700 | 199, 700 200, 800 | 201, 800 { 202, 800 |1020.5
10204 | 183,700 | 184,700 | 185,700 | 186,700 | 187,700 | 188,700 | 189, 700 | 190, 800 { 191,800 | 192,800 | 193, 800 | 194, 800 | 195,900 | 196, 900 | 197,900 { 199, 000 | 200; 000 | 201, 00O | 202, 100 | 203, 100 | 204, 100 |1020.4
1020.3 | 184, 900 | 185,900 | 186, 900 | 188, 000 | 189, 000 | 190, 000 ,000 | 192,000 | 193,000 | 194, 100 | 195, 100 | 196, 100 | 197, 100 | 198, 200 | 199, 200 | 200, 200 | 201, 300 | 202, 300 | 203, 400 | 204, 400 | 205, 500 [1020.3
1020.2 | 186,200 | 187,200 | 188,200 | 189, 200 190 200 | 191,200 | 192, 300 | 193, 300 | 194, 300 | 195, 300 | 196, 400 | 197, 400 | 198,400 | 199, 500 | 200, 500 | 201, 500 | 202, 600 | 203, 600 | 204, 700 | 205, 700 | 206, 800 |1020.2
1020.1 | 187,400 | 188,400 | 189, 400 | 190, 500 | 191,500 | 192, 500 { 193, 500 | 194, 500 | 195. 600 | 196, 600 | 197, 600 | 198, 700 | 199, 700 | 200, 800 | 201, 800 | 202, 800 | 203, 900 | 204, 300 | 206, 000 | 207, 000 | 208, 100 [1020.3
1020.0 | 188,700 | 189,700 | 190,700 191,700 | 192,700 | 193,800 | 194,800 | 195,800 | 196, 900 | 197, 900 | 198, 900 | 200, 000 | 201, 000 | 202, 100 | 203, 100 | 204, 100 | 205, 200 | 206, 200 | 207, 300 | 208, 400 { 209, 400 |1020.0
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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
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 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 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 clevation 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 1s 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,



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.

Example 2 — With the headwater elevation at 979.21 feet what sluice
gate settings are necessary to pass 31,000 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.
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NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS

IN CUBIC FEET PER SECOND

GATE
OPENING
IN FEET

HEADWATER ELEVATION

888 889 890 891 892

DU OO BAARAL BALLAE WOWKWE WRWEWE RDRNORNN RN Ssaas aaaaa
WO~ PN O O~ PBWRI O Ooo~Ihmu BWN—2O o~ PN OD OOO~IHN BWNAO

881 882
WARNING
1,170 | 1,190
1,270 | 1,300
1,370 | 1,410
1,470 1,510
1,570 | 1,610
1,670 1,710
1,770 1,810
1,860 1,910
1,960 | 2,010
2,050 | 2,100
2,140 2,200
2,230 | 2,290
2,3201 2,380
2,410 2,480
2,500 2,570
2,590 2,660
2,680 2,760
2,770 2,850
2,860 2,940
2,950 3,030
3,040 3,130
3,130 3,220
3,220 3,310
3,3101 3,410
3,400 3,500
3,500 3,590
3,590 3,690
3,680 3,780
3,770 | 3,880
3,870 3,980
3,960 4,070
4,0501 4,170
4,150 4,2
4,250 4,370
4,340 | 4,470
4,440 4,570
4,5401 4,670
4,630 4,770
4,730 | 4,880
4,830 | 4,980
4,930 | 5,000
5,030 5,190
5,130( 5,290
52401 5,400
53401 5,510
5,440| 5,610
55401 5,720
5,650 | 5,830
5,750 5,040
5,860 6,050

883 884
-- Tg avoig
1,220 | 1,250
1,330 | 1,360
1,440 | 1,470
1,550 | 1,580
1,650 | 1,690
1,750 1,790
1,860 | 1,900
1,960 2000
20601 2 100
2,150 | 2,200
2,250 2,300
2,350
2,440 2 500
25401 2 600
2.640| 2 700
2,730| 2,800
2,830 | 2 890
29201 2 990
3,020 3,090
3,110 | 3,190
3,210 3,290
3,300 | 3,380
,400 | 3,480
3,500 | 3580
3,590 | 3,680
3,690| 3,780
3790 3,880
3,890 3.9
3.990| 4,090
4,090 | 4,190
4,190 4,290
4,290 4. 400
90 | 4,500
4,490 | 4,610
4,600 | 4,720
4,700 | 4,830
4,810] 4,930
4910 5,040
5020{ 5,150
5120 | 5,260
5230 5,380
0| 5,490
5,450 | 5,600
5560 | 5,710
5,670 | 5,830
5780 5,940
5890 | 6,060
6,010 6,180
6,120 | 6,290
6,230 | 6,410

(=T ==L L L)

e to the slujce gate seals do not open the

2,060 2,100| 2,140 2,170| 2,210
2,170t 2,210 2,250 | 2,290 2,330
2,280 2,330| 2,370| 2,4101 2,450
2,400 2,440| 2,490| 2,530 2,570
2,500 2,550| 2,600| 2,650 2,690
2,610 2,660 2,7101 2,760| 2,810
2,720 2,770| 2,830 2,880 2,930
2,830 2,890 2,9401 2,990 3,040
2,940 3,000{ 3,050 3,110 3,160
3,050 3,101 3,160{ 3,220| 3,280
3,150 3,210 3,280} 3,330 3,390
3,260 3,320f 3,390 3,450 3,510
3,370 | 3,440| 3,500 3,560 3,630
3,480 | 3,550 | 3,610( 3,680 3,740
3,590 :33 960 3,730 3,790| 3,860

4,820 4,920 5,020 5120( 5210
4,940 50401 5,140 5240 5340
5060 5160 52701 5370| 5,470
5180 | 65,2901 5,390 5,500| 5,600
5300| 5,410| 5,520 5,630 5730
5420 5,530| 5,650| 5,760| 5, 860
56401 5,660| 5,770( 5,890| 6,000
5660 5790 5900 6,020| 6,130
5790( 5910 6,030| 6,150| 6,270
59101 6,040| 6,170| 6,290 6,410
6,040 6,170 6,300 6,420 6,550
6,170 6,300 | 6,430| 6,560 6,690
6,300 6,430( 6,570 6,700| 6,830
6,430 6,570 6,700| 6, 6,970

897 898
than 1 foot.
1,560 | 1,590
1,710 1,730
1.850 | 1,870
1,980 | 2,010
2120 2 150
2,250 2,290
2,390 | 2,420
2,520 | 2,550
2,650 | 2,690
2,780 | 2,820
2,910 2,950
3.030| 35080
3160 3,210
3,290 | 3,340
3420| 3,460
3,540 | 3,590
3.670 | 3,720
3800 | 3,850
3920 3980
4,050 | 4,110
4,180 | 4,240
4310 | 4,370
4,440 | 4,510
4,570 | 4,640
4,700 | 4,770
4,840 | 4,910
4,970 | 5,040
5100 | 5,180
5240 | 5,320
5.380 | 5,460
5520 | 5,600
5660 | 5,740
5800 5,8
5940 | 6,030
6,080 | 6,180
6,230 6,320
6,380 | 6,470
6,520 | 6,620
6,670 | 6,780
6,820 | 6,930
6,980 | 7,080
7.130| 7,240
280 7.4
7,440 | 7,560
7.600 | 7,720
7,760 | 7,880
7.920 | 8,040
8,080 8 210
8.240| 8,370
84101 8,540

HEADWATER 880 to 900

GATE
OPENING
IN FEET
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NORRIS DAM 49
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*

IN CUBIC FEET PER SECOND

A HEADWATER ELEVATION
880 | 881 | 882 | 883 | 884 | 885 | 886 | 687 | 688 | 889 | 890 | 891 | 892 | 893 | 894 | 895 | 896 | 897 | 898 | 899 | 900

GATE
OPENING
IN FEET

GATE
OPENING
IN FEET

6.0 | 5760| 5960| 6,160| 6,350( 6,530} 6710| 6,890 7,080f 7,220\ 7,380| 7,540| 7,700| 7,850, 8,000 8150| 8290 8,430| 8570| 8,710 8840 8980 |6.0
6.1 5860 6,070| 6,270| 6,460 6,650 6,840 7,010} 7,190} 7,360 7,520| 7,690| 7,850| 8,000( 8150| 8300| 8450| 8,600 8740| 8,80| 9,020| 9,150.| 6.1
6.2 | 5960| 6,180{ 6,380| 6,580| 6,770! 6,960 7, 7,320 7,490| 7,660| 7,830| 7,990| 8 150| 8,310| 8460 8610| 8,760| 8910 9,050 9,190 9,330 | 6.2
631 6070 6280{ 6,490 | 6,700 6,890} 7,090 | 7,270} 7,460| 7,630 7,810| 7,980| 8,140| 8,310| 8470| 8,620 8,780| 8930 9,080| 9,230| 9370 ,510 | 6.3
64 | 6,170| 6,390 6,610 6,810| 7,020} 7,210| 7,400 7,590} 7,770| 7,950| 8,130| 8,300| 8,460| 8630 8790| 8940 9,100 9,250 9,400 9,550 | 9,690 |6.4
65| 6,270 6,500 6,720| 6,930| 7,140f 7,340| 7,540| 7,730 7,910| 8,100| 8,270| 8,450 8,620| 8,790 | 8950 9,110| 9,270| 9,430 9,580 9,730| 9,880 |65
66 | 6380 6610| 6,830| 7,050{ 7,260 7,470| 7,670| 7,870} 8,060| 8240| 8420| 8,600 8,780| 8950 9,120| 9,280| 9,440| 9,600! 9,760| 9,910 10,070 | 6.6
6.7 | 6,480| 6,7201 6,950| 7,170{ 7,390\ 7,600| 7,810} 8,010 8200| 8390| 8580| 8760 8940 9110 9,280 9.450| 9,620 9,780! 9,940 10,100 | 10,250 | 6.7
68 { 6590| 6,80 7,07/0| 7,300 7,520f 7,730| 7,940| 8,150 8,350| 8540| 8,730| 8,920 9,100| 9,280| 9,450 9,630| 9,800| 9,960| 10,130 | 10,290 | 10,440 | 6.8
69| 6,690 6,940 7,190| 7,420| 7,650 7,870| 8,080 8,200 8490| 8690 8,890| 9,080 | 9,260 9,45 | 9,630 9,800 9,980| 10,150| 10,310 | 10,480 10,640 | 6.9
70 | 6,800{ 7,060] 7,310| 7,540{ 7,780 8,000| 8,220| 8,440| 8,640| 8,850 9,050| 9,240| 9,430| 9,620 9,800| 9,980| 10,160| 10,330 | 10,500 | 10,670 10,840 | 7.0
7.1 6,910 7,170y 7,430| 7,670] 7,910 8,360 | 8,580 8800 9,000 9,210 9,410| 9,600| 9,790| 9,980| 10,160 | 10,340 | 10,520 | 10,690 | 10,870 | 11,040 | 7.1
721 7,020 7,290 7,550| 7,800| 8,040 8,280 8510 8730 8950 9,160 9,370| 9,570| 9,770| 9,970 10,160 | 10,350 | 10,530 | 10,710 | 10,890 | 11,070 | 11,240 { 7.2
731 7,130 7,410% 7,670| 7,930 8,180| 8,420| 8,660| 8,880 9,110 9,320| 9 54 9,740 | 9,950 | 10,150 | 10,340 | 10,530 | 10,720 | 10,910 | 11,090 | 11,270 | 11,450 | 7.3
74 | 7,250 7,530} 7,800| 8,060| 8,320| 8,560 8,800| 9,040| 9,270 9,490 9,710| 9,920 10, 10,330 | 10,530 | 10,730 | 10,920 | 11,110 | 11,290 | 11,480 | 11,660 | 7.4
75| 7,360) 7,650 7,930| 8,200| 8,460| 8,710| 8,960| 9,200 9,430| '9,660| 9,880| 10,100 | 10,310 | 10,520 | 10,720 | 10,920 | 11,120 11,310 | 11,500 | 11,690 | 11,870 | 7.5
76| 7,4801 7,780; 8,060 8,340 \ 8,860 9,110| 9,360| 9,600| 9,830 10,050 10,280 | 10,490 | 10,710 | 10,920 | 11,120 | 11,320 11,520 11,710 11,900 | 12,090 (-7.6
77| 7,6001 7,900{ 8,200| 8480 8,750 9,010{ 9,270| 9,520| 9,770| 10,000| 10,240 | 10,460 | 10,680 | 10,900 | 11,120 | 11,320 | 11,530 11,730 | 11,930 | 12,130 | 12,320 | 7.7
78| 7,720] 8,030 8330| 8620) 8900 9,170| 9,430| 9,690| 9,940| 10,180 | 10,420 | 10,650 | 10,880 | 11,100 | 11,320 | 11,530 | 11,740 11,950 | 12,150 | 12,350 | 12,550 | 7.8
79 7,850 8,170 8,470| 8,770| 9,060 9,330, 9,600| 9,80| 10,120 | 10,370 | 10,610 | 10,850 | 11,080 | 11,310 | 11,530 | 11,750 | 11,960 | 12,170 | 12,380 | 12,590 | 12,790 | 7.9
80| 7,980| 8310} 8,620| 8920} 9,210 9,500| 9,770| 10,040 | 10,300 | 10,560 | 10,810 | 11,050 | 11,290 | 11,520 | 11,750 | 11,970 | 12,190 | 12,410 | 12,620 | 12,830 | 13,030 | 8.0

WARNING -- To avoid cavitation damage to the sluice |conduits do| not use openings greater than 8 fept except in| emergencies.

81| 8110| 8450| 8770| 9,080 9,380| 9.670| 9,950 | 10,220 | 10,490 | 10,750 | 11,010| 11,250 | 11,500 | 11,740 | 11,970| 12,200 | 12,420 | 12,640 | 12,860 | 13,070 | 13,280 | 8.1
82 | 8250| 8590 8920| 9,240| 9,550| 9, 840| 10,130 | 10,410 | 10,690 | 10,950 | 11.210| 11.470| 11.720| 11,960 | 12,200 | 12,430 | 12.660 | 12,890 | 13,110 | 13,330 | 13,540 | 8.2
83 | 8390| 8740| 9.080| 9.410| 9,720| 10,030 | 10.320| 10,610 | 10,890 | 11.160| 11,430 | 11,690 | 11,940 | 12,190 | 12,440 | 12,680 | 12,910 | 13140 | 13,370 | 13,590 | 13,810 | 8.3
84 | 8530| 8890| 9240 9570| 9,900 10,210 | 10,510 | 10,800 | 11,090 | 11,370 | 11,640 | 11,910 | 12,170 | 12,436 | 12,680 | 12,920 | 13,160 | 13,400 | 13,630 | 13,860 | 14080 | 8.4
85| 8660 9,020 9,380] 9,720| 10,050| 10,370 | 10,680 | 10,980 | 11,270 | 11,560 11,840 | 12,110 | 12,370 | 12,630 | 12,890 | 13,140 | 13,390 | 13,630 | 13,860 | 14,100 | 14,330 | 8.5
186 | 8770| 9.140| 9500 9,850 | 10,190| 10,510 | 10,830 | 11,140 | 11,440 11.730| 12,010 | 12,290 | 12,560 | 12.830 | 13.090 | 13,340 | 13.590 | 13.840 | 14,080 | 14,320 | 14,550 | 8.6
87| 8870 9,250 96201 9.980| 10,320 | 10,650 | 10,970 | 11,290 | 11590 | 11,8901 12180 | 12,460 | 12,740 | 13.010| 13.270| 13.530 | 13.790 | 14,040 | 14,280 | 14,520 | 14,760 | 8.7
88 | 8970| 9,360| 9740 10,100 | 10,450 | 10,790 | 11.110| 11430 | 11,740 12,050 | 12,340 | 12.630| 12,910 | 13.180 | 13.450 | 13,720 | 13.980 | 14,230 | 14,480 | 14,730 | 14,970 | 8.8
89 | 9,070| 9,470| 9,850 10,220 | 10,580 | 10,920 | 11,260 | 11,580 | 11,900 | 12,210| 12,510 | 12,800 | 13,080 | 13.360 | 13.640 | 13.910| 14170 | 14,430 | 14,690 | 14,940 | 15,180 | 8.9
9.0 { 9,170| 9,580| 9,970| 10,350 | 10,710 | 11,070 | 11,410| 11,740 | 12,060 | 12,370} 12,680 | 12,970 | 43,270| 13,550 | 13,830 | 14,110| 14,370 | 14,640 | 14,900 | 15,150 | 15,400 | 9.0
91.1 9/280| 9,700| 10,100 | 10.480 | 10,850 | 11.210| 11.560] 11.900 | 12,220 | 12,540 | 12.850 | 13,160 | 13,450 | 13,750 | 14,030 | 14,310 | 14.580 | 14,850 | 15 410| 15,370 | 15.630 | 9.1
92 | 9390| 9,820| 10,220| 10,620 10,990 | 11,360 | 11.710| 12,060 | 12,390 | 12,720 | 13,030 | 13.340 | 13,650 | 13.940 | 14.230 | 14,520 | 14,790 | 15.070 | 15.340 | 15.600 | 15,860 | 9.2
93 | 9500| 9,930| 10,350| 10,750 | 11,130 | 11,510 | 11,870 | 12,220 12,560 | 12,890 | 13,210 | 13.530 | 13,840 | 14.140 | 14.430| 14,720 | 15,000 | 15,280 | 15.560 | 15,830 | 16,090 | 9.3
94 | 9,600 10,040 | 10,470 | 10,870 | 11,270 | 11,650 | 12.010{ 42,370 | 12,720 | 13,050 | 13,380 | 13,700 | 14,020 14,320 | 14,620 | 14,920 | 15,210 | 15,490 | 15,770 | 16,040 | 16,310 | 9.4
| 95| 9,620 | 10,080 10,490 | 10,900 | 11,290 | 11,680 | 12,040 | 12,400 | 12,750 | 13,000 | 13,420 | 13,740 | 14,060 | 14,370 | 14,670 | 14,960 | 15,250 | 15,540 | 15,820 | 16,090 | 16,360 | 9.5%
96*| 9.630| 10,080 10,510 | 10,920 | 11,320 11.700| 12.070| 12.430 | 12,780 | 13.120 | 13.450 | 13,780 | 14.090| 14,400 | 14.700| 15,000 | 15,290 | 15,580 | 15.860 | 16,130 | 16,400 | 9.6*
97*| 9,640 | 10,090 | 10.520 | 10,940 | 11,330 | 11,720 | 12.090 | 12,450 | 12,800 | 13,150 | 13,480 | 13,800 | 14.120| 14,430 14,740 15,030 | 15,330 | 15,610 | 15.890 | 16,170 | 16,440 | 9.7*
9.8 9.650| 10,100 | 10.530| 10,950 | 11,350 | 11,740 | 12,110 | 12,470 | 12,820 | 13,170 | 13,500 | 13,830 | 14,150 | 14.460 | 14.760 | 15,060 | 15,350 | 15.640 | 15.920 | 16.200 | 16,470 | 9.8*
9.9°| 9,660| 10,110 10, 10,960 | 11.360| 11,750 | 12,120 | 12,490 | 12,840 | 13,180 | 13,520 | 13,850 ] 14,470 | 14,480 | 14,780 | 15, 0] 15,670 | 15,950 | 16,230 | 16,500 | 9.9*
10.0*| 9,660 | 10,110 | 10,540 |- 10,960 | 11,370 | 11,750 | 12,130 | 12,490 | 12,850 | 13,190 | 13,530 | 13,860 | 14,180 | 14,490 | 14,800 | 15,100 | 15,390 | 15,680 | 15,970 | 16,250 | 16,520 10.0*
MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For HEADWATER 880 to 900

openings above 9.4 feet, gates 2,4, 5,7, and 8 are set to 9.4-feet open.




50 NORRIS DAM
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS

IN CUBIC FEET PER SECOND

GATE

OPENING
IN FEET

wis HEADWATER ELEVATION
°tz | 900 901 902 | 903 | 904 | 905 | 906 907 | 908 | 909 { 910 | 91 912 913 | o914 | 915 | ot6 | 917 | 918 | o919 | 920
WARNING -- Tg avoid cavitation damage to the slujce gate seals do jnot open the sluices legs than 1 foot.

1.0 | 1,630 1,650| 1,670 1,690} 1.710| 1,730| 1,750| +4.770| 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
4] 1.780| 1.800( 1.820| 1.840| 1.860| 1,890 1,910| 1,930| 1,950| 1,970| 1,990| 2,010| 2030} 2,050| 2,070 | 2,090 2110| 2130| 2150 2,170| 2180
12| 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| 2220| 2,240| 2,260{ 2,280| 2,300| 2,320 2,340 2 370
13| 2080| 2090| 2120| 2.140| 2,170| 2.190| 2,220 2,240 2,270| 2.290| 2,320| 2,340] 2,360| 2, 390| 2410| 2.430| 2,450| 2,480| 2,500 2,520 2 540
14| 2210| 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| 2720
15 | 2,350 | 2,380| 2,410| 2,440) 2,470| 2,490| 2,520| 2,550| 2.580| 2.810| 2,630| 2,660| 2,690| 2,710| 2,740| 2,770| 2,790| 2,820f 2,840( 2,870} 2890
16| 2490! 2,50| 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| 2990 3,010( 3,040| 3,070
17| 2620 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
18| 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
19 | 2890| 2,930| 2,970 3,010f 3,040 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
20 | 3,030 3,070{ 3,110| 3,150| 3,180] 3,220| 3,260| 3,300| 3,330| 3,370| 3,400 3,470 3,510| 3,540| 3,580| 3,610( 3,640| 3,680| 3,710| 3,740
211 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
22 | 3300| 3, 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
23 | 3,430f 3,470| 3,520| 23:560) 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
24 | 3560 3,610| 3,650| 3,700| 3,750| 3,790| 3,830| 3,/880| 3,920| 3,960 4,010| 4,050 090 | 4,130| 4170 4,210( 4,250| 4,290| 4,330| 4,370 4,410
25| 3,690 3,740| 3,790| 3,840 3,800| 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
26 | 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] 4,5701 4,610| 4,660 4,700| 4,740
27| 3960| 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
28 | 4,09 4,150| 4 4,250 4,310| 4,360| 4, . 4,510] 4,560| 4,610| 4.660| 4.710| 4,750| 4.800| 4.850| 4,890| 4,940 | 4,990 5030( 5 080
29 230| 4,280 4,340| 4,380| 4,450| 4,500 4,560| 4.610| 4,660 4,710| 4,760 10| 4,860| 4,910| 4,960| 5010| 5060{ 5100 5150{ 5200 5 240
30 | 4,360| 4,420| 4,480| 4,540| 4,590| 4,650 | 4,700| 4,760| 4,810 4,860| 4,920| 4,970| 5020 | 5070| 5120| 5170| 5220| 5270| 5320| 5370 5410
31| 4,500| 4,560| 4620 4,680| 4.730| 4,790 | 4,850| 4910| 4,960| 5020| 5070| 5120| 5180| 5230| 5280| 5330| 5380 5440} 5490| 5540 5580
32| 4630| 4,700| 4,760| 4,820| 4,830 4,940| 5000| 5050| 5110| 5170| 5220 5280| 5340 5390| 5.440| 5500 5550 5600; 56 5710 | 5,760
33| 4,770| 4,830| 4,900| 4,960} 5,020| 5080 5150 52{0| 5260| 5320| 5380{ 5440| 5500| 5550| 5610| 5660| 5720 5770! 5820 5880 5930
34 . 5040 | 5110 5170| 5230 5360 | 5420| 5480| 5540 5600| 5660| 5710} 5770{ 5830| 5880| 50940| 6,000| 6,050 6,100
35| 5050| 5120| 5180| 5250| 5320| 5380| 5450| 5510| 5570| 5640| 5700| 5760| 5.80| 5880| 5940| 6,000\ 6,050 6110 6,170| 6,220| 6,280
361 5190| 5260{ 5330| 5400| 5470 5530| 5600  5670| 5730| 5790| 580 50920 50980 | 6040| 6,100| 6,170| 6,220| 6,280 6,340| 6,400 6,460
37| 5330| 5400 5470| 50550| 5620 5680 5750| 580| 5890| 50950| 6020} 6080| 6150 | 6210 6270| 6,340| 6,400| 6,460 | 6,520| 6,580| 6,640
381 5470| 5550| 5.620| 5690| 57/0| 5840| 5910| 5980| 6050 6120 6,180| 6,250| 6,310| 6,380| 6,440| 6.510| 6,570| 6,630| 6 700 6,820
39| 5620| 5690 5770| 5850| 5920| 5990 6,070| 6 140| 6,210| 6280| 6,350 6.420| 6,480 | 6,550 6,620 6,680| 6,750| 6,810 6,880 | 6,940 7,000
40 | 5760 5840| 5920 6,000 6070f 6150| 6,220| 6,300| 6,370 6,440| 6,510 6,580 6,650| 6720 6790| 6,860| 6,930| 6,990 | 7,060 7,120| 7,190
41| 5910| 5990| 6070 6150| 6,230 6310| 6380 | 6460| 6,530| 6,610| 6680| 6,750 6830| 6900 6970| 7,040| 7.100| 7,170| 7,240| 7,310| 7
42 | 6060 6140} 6,220| 6,310| 6,3%| 6470 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
43 | 6210| 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
44 | 6,360 6,450 | 6,530 6,620 6,710| 6,790 | 6,870| 6,960| 7,040} 7,120 00| 7,270 | 7,350 7.510| 7.580| 7.660| 7.730| 7,800| 7,870 | 7,950
45| 6510| 6600| 6,690| 6780| 6,870| 6950| 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
46 | 6670| 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| 8110| 8,190 | 8 260
47 | 6820| 6,920| 7,010 7,100| 7,200| 7,290| 7.380| 7.470| 7.550| 7, 7,730| 7.810| 7,900| 7.980) 8060| 8 140| 8,220| 8300| 8,380| 8460 8 540
48 | 6980 7,080| 7.,1701 7,270 7,360 7.460| 7.550| 7,640| 7,730| 7,8201 7,910| 7,990 8,080 8,250 | 8330| 8420| 8500 8580 8660 8 740
49 | 7,140| 7,240| 7,340| 7,440 T7,530| 7.630| 7,720| 7.820| 7,910| 8,000{ 8,090| 8,180 | 8270| 8350| 8440| 8530| 8610| 8690 8780| 8860 8 940
50 | 7,300| 7,400| 7,500| 7,600| 7,700| 7,800| 7,900| 7,990| 8,090| 8,180| 8270| 8,360| 8,460| 8540| 8630 8720| 880 8890| 8980| 9,060 9 150
51| 7,460| 7.560| 7.670| 7.770| 7,870| 7,970 8.070| 8,170| 8,270/ 8360 8,460| 8,550| 8,650 8 740| 8, 8,920 9,010 9,090 9.180| 9,270| 9 350
52| 7,620| 7,730| 7.840| 7,940| 8,050| B,150| 8,250| 8,350 8,450| 8550 8,650 8 740 840 | 8930 9,020| 9120| 9,210| 9,300{ 9,390| 9,480| 9 560
53| 7,780| 7,900| 8,010| 8 110| 8220| 8330 8430| 8530| 8640| 8740 8840| 8930, 9,030| 9,130| 9,220 9,320| 9,410 9,500| 9,590 | 9,680 9,770
54| 7,950| 8,060| 8180| 8290 8400| 8510| 8610| 8,720| 8820| 8930| 9,030| 9,130| 9,230{ 9,330 9,520| 9,610 9,710, 9,800 9,900 9,990
55| 8120 8230| 8350| 8460 8,580| 8690 8800/ 8900 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
56 | 8290 8410| 8520/ 8640 8,760| 8870| 8980 9,000( 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

157 | 8460| 8580 8700| 8820| 8940| 9050 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 | 10,540t 10, 640
58 | 8630 8750| 8880 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
59 | 8800 8930| 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 | 10,56C | 10,670 | 10,780 10,880 | 10,980 | 11,090
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NORRIS DAM 51
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

GATE
OPENING
IN FEET

GATE
OPENING
IN FEET

900 901 902 903 904 905 906 907 908 909 910 n 912 913 914 915 916 917 918 919 920
60 | 8980 91101 9,240| 9,370} 9,490| 9,610 9,740| 9,860| 9,980| 10,100 ( 10,210 | 10,330 | 10,440 | 10,560 ( 10,670 | 10,780 | 10,890 11,000 11,1001 11,210 | 11,310 | 6.0
61| 9,150 9,2901 9,420| 9,550| 9,680| 9,810( 9,930 10,050 | 10,180 | 10,300 ( 10,420 10,540 | 10,650 | 10,770( 10,880 | 10,990 | 11,110| 11,220 | 11,330 | 11,440 | 11,540 | 6.1
62 | 9,330 9,470 9,600| 9,740| 9,870} 10,000 10,130 10,250 | 10,380 | 10,500 10,620 | 10,740 [ 10,860 | 10,980 | 11,100 | 11,210 11,330 | 11,440 | 11,550 | 11,660 | 11,770 | 6.2
63| 9,510| 9,650| 9,790| 9,930 10,080 | 10,190 10,3 10,450 | 10,580 | 10,710 10,830 10,960 | 11,080 | 11,200 11,320 | 11,440 11,550 | 11,670 | 11,780 | 11,900 | 12,010 | 6.3
64| 9,690 9 9,980 | 10,120 | 10,260 | 10,390 | 10,520 | 10,660 | 10,790 | 10, 9. 11,040 11,1 11,290 | 11,420] 11, 11,660 { 11,780} 11,900 | 12,010 | 12,130 | 12,240 | 64
6.5 | 9,880( 10,030 10,170 | 10,310 | 10,450 | 10,5901 10,730 ( 10,860 | 11,000 | 11,130 ( 11,260} 11,390 | 11,510 | 11,640 11,760 11,890 | 12,010 | 12,130 | 12,250 | 12,370 | 12,480 [ 6.5
6.6 | 10,070 ( 10,210 10,360 | 10,510 | 10,650 | 10,790 | 10,930 ( 1,070} 11,210 | 11,340 | 11,470} 11,600 | 11,730 | 11,860 | 11,990 | 12,120 | 12,240 | 12,360 | 12,490 | 12,610 | 12,730 [ 6.6
6.7 | 10,250 10,410 10,560 | 10,710 | 10,850 | 11,000 ( 11,140 | 11,280 | 11,420 | 11,560 | 11,690 | 11,830 [ 11,960 | 12,090 | 12,220 | 12,350 | 12,480 | 12,600 | 12,730 | 12,850 | 12,970 | 6.7
6.8 | 10,440} 10,600 10,750 | 10,910 | 11,080 | 11,200 | 11,350 | 11,490 | 11,640} 11,780 ( 11,910 | 12,050 [ 12,190 | 12,320 | 12,450 | 12,590 | 12,720 | 12,840 | 12,970 | 13,100 | 13,220 | 6.8
6.9 | 10,640} 10,800 | 10,960 | 11,110 | 11,260 | 11,410 | 11,560 | 11,710 | 11,850 | 12,000 12,140 | 12,280 12,420 | 12,560 | 12,690 | 12,820 | 12,960 13,090 | 13,220 | 13,350 | 13,470 | 6.9
7.0 | 10,840 11,000 11,160 | 11,320 | 11,470| 11,630} 11,780 | 14,930 12,080 12,220 | 12,370| 12,510 | 12,650 | 12,790 | 12,930 13,070 | 13,200 | 13,340 | 13,470 13,600 | 13,730 | 7.0
7.1 1 11,040 | 11,200 11,370 | 11,530 | 11,690 | 11,8401 12,000 12,150 | 12,300 | 12,450 | 12,600 | 12,750 { 12,890 | 13,030 | 13,180 | 13,320 | 13,450 | 13,590 | 13,730 | 13,860 | 13,990 | 7.1
72 | 11,240| 11,410 11,580 | 11,740 | 11,900 | 12,060 | 12,220 | 12,380 | 12,530 | 12,690 12,840 | 12,990 13,130 | 13,280 | 13,420 | 13,570 | 13,710 | 13,850 | 13,990 | 14,120 | 14,260 | 7.2
7.3 | 11,450 11,6201 11,790 | 11,960 | 12,130 | 12,290 12,450 12,610 | 12,770 | 12,920 [ 13,080 | 13,230 13,380 | 13,530 | 13,680 13,820 | 13,970 | 14,110 | 14,250 | 14,390 | 14,530 | 7.3
74 | 11,660 | 11,830 12,010 | 12,180 | 12,350 | 12,520 | 12,680 | 12,850 | 13,010 | 13,170 ( 13,320 | 13,480 | 13,630 | 13,790 | 13,940 | 14,090 | 14,230 | 14,380 | 14,520 | 14,670 | 14,810 | 7.4
7.5 | 11,870 12,050 | 12,230 | 12,410 | 12,580 | 12,750 | 12,920 | 13,090 | 13,250 | 13,420 | 13,580 | 13,730 13,890 | 14,050 | 14,200 | 14,350 | 14,500 | 14,650 | 14,800 | 14,940| 15,090 | 7.5
76 | 12,090 | 12,280 | 12,460 | 12,640 | 12,820 12,990 | 13,160 | 13,330 | 13,500 | 13,670 | 13,830 | 14,000 14,160 | 14,310 | 14,470 | 14,630 | 14,780 | 14,930 | 15,080 | 15,230 | 15,380 | 7.6
7.7 112,320 12,510 12,690 | 12,880 13,080 | 13,240 | 13,410 | 13,590 | 13,760 | 13,930 | 14,100 | 14,260 | 14,430 | 14,590 | 14,750 14,910 | 15,060 | 15,220 | 15,370 | 15,520 | 15,670 | 7.7
7.8 | 12,550 | 12,740 | 12,930 | 13,120 ( 13,310} 13,490 | 13,670 | 13,850 | 14,020 | 14,200 | 14,370 | 14,540 14,700 | 14,870 | 15,030 | 15,190 | 15,350 | 15,510} 15670 | 15,820 | 15,980 | 7.8
7.9 | 12,790 | 12,980 | 13,180 13,370} 13,560 13,750 | 13,930 110 | 14,290 | 14,470 | 14,640 | 14,820 | 14,990 | 15,160 | 15,320 15,490 | 15,650 | 15,810| 15,970 | 16,130 | 16,290 | 7.9
8.0 | 13,030 13,230 | 13,430 | 13,630 13,820 14,010 | 14,200 | 14,390 | 14,570 | 14,750 | 14,930 | 15,110 | 15,280 | 15,450 | 15,620 15,790 | 15,960 | 16,130| 16,290 | 16,450 | 16,610 | 8.0

WARNING --|To avoid cgvitation damage t¢ the sluice [conduits do| not use openings greater than 8 fept except in| emergencies.

81| 13,280 13,490 13,690 | 13,890 | 14,090 | 14,290 | 14,480 14,670 | 14,860 | 15,040 | 15220 | 15,400 | 15,580 | 15,760 | 15930 ( 16,110 | 16,280 | 16,450 | 16,610 16,780 | 16,940 | 8.1
82 | 13,540 | 13,760 | 13,960 | 14,170 | 14,370 | 14,570 | 14,770 | 14,960 | 15,150 | 15,340 | 15,530 | 15,710 | 15,900 | 16,080 | 16,250 | 16,430 16,610 16,780 | 16,950 { 17,120 | 17,290 | 8.2
83 | 13,810 | 14,030 | 14,240 | 14,450 | 14,660 | 14,860 | 15,060 | 15,260 | 15,460 | 15,650 | 15840 | 16,030 | 16,220 | 16,400 | 16,590 | 16,770 16,940 17,120 | 17,300 | 17,470 | 17,640 | 8.3
84 | 14,080 | 14,300 14,520 | 14,740 14,950 | 15,160 | 15,360 ( 15,570 15,770 | 15960 16,160 | 16,350 [ 16,540 | 16,730 | 16,920 17,100 | 17,280 17,470 | 17,640 17,820 | 18,000 | 8.4
85 | 14,330 | 14,550 14,770 | 14,9901 15,210] 15,420 | 15,630 ( 15,840 16,040 | 16,240 | 16,440 | 16,640 | 16,840 | 17,030 | 17,220 | 17,410 17,590 17,780 | 17,960 | 18,140 | 18,320 | 8.5
86 | 14,550 | 14,780 | 15,010 | 15,230 15,450 15,670 15,880 ( 16,090 | 16,300 | 16,500{ 16,710 | 16,910 17,110 | 17,300 | 17,490 | 17,690 | 17,880 | 18,060 | 18,250 | 18,430 | 18,610 | 8.6
87 | 14,760 | 14,990 | 15,230 | 15,450 | 15,680 15,900 | 16,110 16,330 | 16,540 | 16,750 | 16,960 | 17,160 | 17,360 | 17,560 | 17,760 | 17,9501 18,150 | 18,340 | 18,530 18,710 | 18,900 | 8.7
88 | 14,970 | 15,210 15,4401 15670 15900 | 16,120 | 16,350 | 16,560 16,780 | 16,990 17,200 | 17,410 17,610 | 17,820 | 18,020 | 18,220 | 18,410 | 18,610 | 18,800 | 18,990 | 19,180 | 8.8
89 | 15,180 15,420 | 15,660 15,800 16,130 16,360 | 16,580 | 16,800 | 17,020 | 17,240 17,450 17,660 | 17,870 | 18,080 | 18,280 | 18,480 ( 18,680 18,880 | 19,080 | 19,270 | 19,460 | 8.9
9.0 | 15,4001 15,650 | 15,890 16,130} 16,370} 16,600 | 16,830 | 17,050 | 17,280 | 17,500 17,710 17,930 18,140 | 18,350 | 18,560 | 18,760 18,960 19,170 | 19,360 | 19,560 | 19,760 | 9.0
917 15,630 15,880 | 16,130 ( 16,370 16,610 16,850 | 17,080 | 17,310 | 17,540 | 17,760 | 17,980 | 18,200 | 18,420 | 18,630 18,840 | 19,050 | 19,250 | 19,460 | 19,660 | 19,860 | 20,060 | 9.1
92 | 15,860 16,120 | 16,370 ( 16,610} 16,860 | 17,100 | 17,340 | 17,570 17,800 | 18,030 | 18,250 | 18,480 | 18,700 { 18,910 | 19,130 | 19,340 ( 19,550 | 19,760 | 19,960 | 20,170 | 20,370 | 9.2
93 | 16,090 | 16,350 | 16,610 16,860 | 17,110 | 17,350 { 17,590 | 17,830 18,060 | 18,300 | 18,530 18,750 | 18,980 | 19,200{ 19,410 | 19,630 ( 19,840 20,060 | 20,260 | 20,470 | 20,680 | 9.3
94 | 16,310} 16,580 | 16,840 | 17,090 | 17,340 | 17,590 17, 18,080 | 18,320 | 18,560 | 18,790 | 19,020 | 19,250 | 19,470 19,690 | 19,910 20,130 | 20,340 | 20,560 | 20,770 | 20,970 | 9.4
9.5¢| 16,360 | 16,630 | 16,890 | 17,140 | 17,400 | 17,650 | 17,890 | 18,140 | 18,380 | 18,610 | 18,850 19,080 | 19,310 | 19,530 | 19,760 19,980 [ 20,190 | 20,410 | 20,620 | 20,830 | 21,040 | 9.5*
9.6*| 16,400 | 16,670 16,930 | 17,190 | 17,450 | 17,700 | 17,940 | 18,190 | 18,430 | 18,670 | 18,900 | 19,130 | 19,360 19,590 19,810 | 20,030 | 20,250 | 20,470 | 20,680 | 20,900 | 21,100 | 9.6
9.7*| 16,440 | 16,710} 16,970 | 17,230 17,490 17,740 17,990 ( 18,230 | 18,470 18,710 | 18,950 | 19,180 | 19,410 | 19,640 | 19,860 [ 20,080 | 20,300 20,520 | 20,740 | 20,950 | 21,160 { 9.7
9.8*| 16,470 | 16,740 17,010 | 17,270 17,520 17,780 18,270 | 18,510 18,750 | 18,990 | 19,220 | 19,450 | 19,680 | 19,900 | 20,130 ! 20,350 | 20,570 | 20,780 | 20,990 | 21,210 | 9.8
9.9*| 16,500 | 16,770 | 17,040 | 17,300 17,550 | 17,810 | 18,060 | 18,300 18,540 | 18,780 | 19,020 | 19,260 | 19,490 | 19,710 19,940 | 20,160 | 20,380 | 20,600 | 20,820 | 21,030 | 21,240 | 9.9
10.0* | 16,520 | 16,790 | 17,060 | 17,320 | 17,570 | 17,830 | 18,080 | 18,330 | 18,570 | 18,810 | 19,050 | 19,280 | 19,510 19,740} 19,970 | 20,190 | 20,410 20,630 | 20,850 | 21,060 | 21,270 {10.0"
MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For HEADWATER 900 to 920

openings above 9.4 feet, gates 2,4, 5,7, and 8 are set to 9.4-feet open.



52 NORRIS DAM'
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS_

IN CUBIC FEET PER SECOND »

GATE
OPENING
IN FEET

HEADWATER ELEVATION
°5z | 020 | 921 922 | 923 924 | 925 | 96 | 927 | 928 929 | 930 | 93 932 | 933 | 934 | 935 93 | 937 938 | 939 | 940
WARNING -- To avoid cavitation damage to the slujce gate seals do |not open the sluiges legs than 1 foot.

1.0 | 2,000] 2,020 2,040| 2,050 2,070{ 2,090| 2,100| 2,120| 2,130| 2,150| 2,170| 2,180 22001 2210| 2,230| 2.240| 2,260| 2,270| 2,290 | 2,300| 2,320
11| 2.180| 2,200 2,220 2,260| 2280| 2, 2,310| 2,330| 2.350| 2,360| 2,380 2,400 | 2,410 2,430 2,450| 2,460| 2,480| 2,500| 2,510| 2, 530
12 | 2,370| 2,390| 2,410| 2,420| 2,440| 2,460| 2,480 | 2,500| 2,520 | 2,540( 2,560| 2,580| 2.600| 2610| 2,630| 2.650| 2,670| 2,690| 2,700| 2,720| 2, 740
13| 2,540| 2,560 2,590 | 2,610| 2.630| 2,650| 2,670| 2,690| 2.710| 2,730| 2,750| 2,770| 2,790| 2,810! 2,830 2,80| 2,870 2,890 | 2,910| 2930| 2, 940
14| 2,720| 2,740| 2,760| 2,790| 2,810| 2,830 2,850| 2,880| 2,900 2,920| 2,940| 2,960| 2 980| 3,010{ 3,030 50| 3,070| 3,000 3,110 3,130| 3,150
15| 2,890| 2920( 2,940 2,970| 2,990| 3,010| 3,040| 3,060| 3,080 3,110| 3,130| 3,150| 3,180| 3,200 3,220| 3,240| 3,260 3,290 | 3,310| 3,330| 3,350
16| 3,070| 3,090| 3,120 3,140| 3,170| 3,190| 3,220| 3.240| 3,270 | 3,290| 3,320| 3,340| 3.370| 3,390| 3,410| 3.440| 3,460| 3,480| 3,510| 3,530| 3,550
17| 3.240] 3,260| 3:290| 3,320| 3,350 3,370| 3,400 | 3,420| 3,450 | 3,480| 3,500| 3,530| 3,550 | 3,580| 3,600| 3,630| 3,650| 3,680| 3,700| 3,730| 3,750
18 | 3,410f 3,430| 3,460 | 3,490| 3,520| 3,550 3,600 3,630| 3,660| 3,690| 3,710| 3,740| 3,770 3,790| 3,820| 3,850| 3,870 3,900| 3,920| 3,950
19 | 3,570| 3,600| 3,630 3,660| 3,690| 3,720| 3,750] 3,780| 3,810 3,840| 3,870 3,900| 3930| 3,950| 3,980 | 4010 4,040 4,060| 4,090 | 4,120| 4, 140
20 | 3,740| 3,7701 3,810| 3,840| 3,870 3,900| 3,930{ 3,960| 3,990| 4,020 4,050| 4,080 4,110| 4,140| 4,170| 4,200| 4,230 4,250| 4,280 4,310} 4,340
21| 3,910| 3,940 3,980| 4,010 4,040| 4,070| 4.110| 4,140| 4.170 2001 4,230 4,260 4290| 4,320| 4,360| 4,390 4,420| 4,450 | 4,470 4,500| 4,530
22 | 4,070| 4,110| 4,140| 4,180 4,210| 4,250 | 4,280| 4,310| 4,350| 4,380| 4,410 4,450| 4,480| 4,510 4 4,510| 4.600| 4, 4,670 | 4,7001 4,730
23 | 4,240| 4,280} 4,310| 4,350| 4,390| 4,420| 4,460| 4,490 | 4,530| 4,560| 4,590 4,630| 4,660 4,690| 4,730( 4,760 4,790 4,830( 4,860| 4,800 4,920
24 | 4410 4,450] 4,480| 4,520| 4,560| 4,590 | 4,830 4,670 4,700| 4,740| 4,770| 4,810 4.840| 4,880| 4,910| 4,950| 4,980 5020 5050| 5080{ 5120
25| 4,570 4,610 4,650| 4,690 4,730| 4,770 | 4,810| 4, 4,880 | 4,920| 4,960| 4,990| 5030 | 5060| 5100| 5140| 5170| 5210 5240] 5280| 5 310
26 | 4,740) 4,780 4,820| 4,860| 4,900| 4,940 | 4,980] 5020| 5060| 5100| 5140| 5170| 5210| 5250| 5290 5320| 5380| 5400{ 5430| 5470| 5 500
27 | 4910 4,950| 4,990| 5030 5080| 5 120 5200 5240| 5280| 5320| 5360| 5400  5440| 5470 5510| 5550| 5590 5630| 5660] 5 700
28 | 5080| 5120( 5 160 10| 5250| 5290| 5340| 5380| 5420| 5460| 5500| 5540 5580| 5620| 5660 5700| 5740| 5780| 5820 5860 5 900
29 | 5240| 5290 5340| 5380 5420| 5470f 5510 5560| 5600| 5640| 5680 5730| 5770 5810] 5850 5890| 5930 50970| 6,010 6,050, 6,090
30 | 5410| 5460| 5,510| 5550 5600| 5650 5690 5740 5780| 5,830| 5870| 5910| 5960| 6,000 6,040 6,080| 6,130 6170| 6,210| 6250 | 6,290
31| 5980| 5630| 5680 5730 5780| 5820 5870| 5920| 5960| 6.010| 6,080| 6,100| 6.150| 6 190| 6,230| 6.280| 6.320| 6,360 6,410| 6,450 | 6 490
321 5760| 5810] 5860| 5910| 50960 6,000 6050 6100| 6.150| 6.200| 6.240| 6,290 6,340 6,380| 6,430| 6470| 6.520| 6,560 6,610| 6,650| 6,690
331 50930| 5980| 6,030 6080 6140| 6,190 | 6,240| 6.280| 6,330| 6.380| 6,430 6,480 6,530 | 6,570| 6,620| 6,670| 6 710| 6,760 6,810 6,850| 6, 900
34 6,100| 6,160 6,320| 6,370| 6,420| 6,470 6,520| 6.,570| 6,620| 6,670| 6,720 6,770| 6,820 6.870| 6,910| 6960| 7,010{ 7,050| 7,100
351 6,280| 6,340| 6,390| 6,440| 6,500| 6,550| 6,610| 6,660| 6,710| 6,760| 6,810| 6,860| 6,920| 6970| 7,020 7,080| 7. 110| 7,160| 7.210| 7,260| 7,310
36| 6,460| 6,520| 6,570 6,630| 6,680| 6.740| 6,790| 6,850 6.900| 6,950| 7,010| 7,060 7. 110| 7,160| 7.220| 7.270| 7,320| 7,3701 7,420| 7,470| 7,520
37| 6640| 6,700 6,750 6.810| 6.870| 6,930| 6,980| 7,040| 7.090| 7,150 7.200| 7.260| 7.310| 7,360| 7,420| 7.470| 7.520] 7,570y 7.630| 7,680 7,730
38| 6820 6880 7,000| 7,060 7170| 7,230 7,290 7, 7,400 7.4 n510] 7, .620| 7.670| 7,730| 7,780| 7,830 7,890 7,940
39| 7,000{ 7,060 7,130| 7,130| 7.250| 7,310| 7,370| 7.430| 7.480| 7,540 7.660| 7,710\ 7,770, 7,830| 7,880| 7,940| 7,990| 8050| 8100 | 8,150
40 | 7,190 7,250| 7,310| 7,380 7,440| 7,500| 7,560| 7,620| 7,680| 7,740| 7,800( 7,860| 7,920, 7,980| 8040| 8,090| 8150| 8210\ 8260| 8320] 8 370
41| 7.370| 7,440| 7,500| 7,570| 7,630| 7,700| 7.760) 7,820| 7,880| 7,950| 8,010/ 8070| 8130 8190| 8250| 8300| 8,360| 8420| 8480| 8540| 8 590
42 | 7,50| 7,630| 7,700| 7,760 7,830| 7,890| 7,960 8,020| 8090| 8 150| 8210| 8270| 8 340| 8400| 8460 | 8520| 8580 8 8,700 8760 | 8 810
43 | T,750| 7,820 7,890| 7,960| 8,030| 8090| 8160| 8230] 8290| 8360 8,420| 8,480| 8550| 8610| 8670| 8740 8800| 8860| 8920} 8980| 9 040
44 | 7,950| 8,020 8090| 8160| 8230| 8300| 8360 8,430] 8500| 85s0| 8630| 8700| 8760| 8830| 8890| 8950 | 9,020 9,080 9,140| 9,200| 9, 270
451 8,140| 8210| 8290| 8360 8430| 8500| 8570} 8640| 8,710 8,780 8,840| 8910| 8980| 9,040| 9,110| 9,180 9,240 9,300 9,370} 9,430| 9,500
46 | 8 8,410 8490 8560| 8630 8710| 8780 8,850| 8,920| 8,990( 9,060| 9,130| 9,200 9,260| 9,330| 9400| 9.470| 9,530| 9,600 9,660| 9 730
47 | 8540 8,610] 8690} 8770| 8840( 8910 8990} 9,080 9,130| 9,210 9,280| 9'350| 9.420| 9,490| 9,560| 9.630| 9,690| 9,760} 9.830| 9,900| 9,960
48 | 8,740 8820 8890} 8970| 9050| 9130| 9,200 9,280 9,350| 9,420 9,500 | 9,570| 9,640 9,710| 9,780| 9,850 | 9,920| 9,990 10,060 | 10,130 | 10,200
49 | 8,940 9,020| 9,100 9,180| 9,260| 9,340 | 9,420| 9,490 | 9,570 9,640| 9,720 9,790| 9,870 9,940 | 10,010 | 10,090 | 10,160 | 10,230 | 10,300 | 10,370 | 10,440
50 | 9,150| 9,230+ 9,310| 9,390| 9,470| 9,550 | 9,630| 9,710| 9,790| 9,870| 9,940/ 10,020 | 10,090 | 10,170 | 10,240 | 10,320 | 10,390 | 10,460 | 10,540 | 10,610 | 10,680
51| 9,30| 9,440 9,520 | 9,610| 9,690| 9,770| 9,850 | 9,930 10,010 | 10,090 | 10,170 10,250 | 10,330 | 10,400 | 10,480 | 10,550 | 10,630 | 10,700 | 10.780 | 10,850 | 10,930
52 | 9,560| 9,650 9,740| 9,820| 9,910 9,990 | 10,070 | 10,160 | 10,240 | 10,320 | 10,400 10,480 | 10,560 | 10,640 | 10,720 | 10,790 10,870 | 10,950 | 11,020 | 11,100 | 11,170
53 | 9,770| 9,860| 9,950 10,040| 10,130 | 10,210 | 10,300 10,380 | 10,460 | 10,550 | 10,630| 10,710 | 10,790 | 10,870 10,950 | 11,030 11,110 | 11,190 | 11,270 | 11,350 | 11,420
54 | 6,990 | 10,080 | 10,170 | 10,260 | 10,350 | 10,440 | 10,520 | 10,610 | 10,690 10,780| 10,860 10,950 | 11,030 | 11,110 11,200 | 11,280 | 11,360 | 11,440 | 11,520 | 11,600 11,670
55 | 10,2001 10,300 | 10,390 [ 10,480 10,570 | 10,660 | 10,750 | 10,840 | 10,930| 11,010| 11,100| 14,190| 11,270| 11,360 | 11,440 | 11,520| 11,600 | 11,690 | 11,770 | 11,850} 11,930
56 | 10,420| 10,520 10,610 | 10,700| 10,800 | 10,890 | 10,980 | 11,070 | 11,160 | 11,250 | 11,340 | 11,430 | 11,510{ 11,600 | 11,680 | 11,770 | 11,850 11,940 | 12,020 | 12,100} 12,190
57 | 10,640 | 10,740 10,840 | 10,930) 11,030 11,120 | 11,210| 11,310 | 11,400 | 11,490 | 11,580 | 11,670 | 11,760 11,850 | 11,930 | 12,020 | 12,110 12,190 | 12,280 | 12,360 | 12, 450
58 | 10,860 | 10,960 | 11,060 [ 11,160 | 11,260 11,350 | 11,450 | 11,540 | 11,640| 11.730| 11,820| 114.910| 12.010f 12,100 | 12,190 | 12,270} 12,360 | 12,450 12,540 | 12,620} 12,710
59 | 11,090 | 11,190 | 11,290 | 11,390 | 11,490 | 11,590 | 11,690 | 11,780 | 11,880 | 11,970| 12,070 | 12,160 | 12,260 | 12,350 | 12,440 | 12,530| 12,620 | 12,710 12,800 | 12,890 | 12,980
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openings above 9.4 feet, gates 2,4, 5,7, and 8 are set to 9.4-feet open.

HEADWATER ELEVATION .25
5[ 90 921 922 923 924 925 926 927 928 929 930 931 932 933 934 935 936 937 938 939 940 |°5z
6.0 | 11,310 | 11,420 ] 11,520 | 14,620 | 11,730 | 11,830 | 11,930 | 12,020 12,120 | 12,220 | 12,320 | 12,410 | 12,510 | 12,600 | 12,700 | 12,790 | 12,880 | 12,970 | 13,060 | 13,150 | 13,240 | 6.0
6.1 | 11,540 | 11,650 | 11.750| 11,860 | 11,960 | 12,070 | 12,170 | 12,270| 12,370 | 12,470 | 12,570 | 12,670 | 12,760 | 12,860 | 12,960 | 13,050 | 13,140 | 13,240 | 13.330 | 13,420 | 13,520 | 6.1
6.2 | 11,770 | 11,880 | 11,990 | 12,100 | 12,200 | 12,310 | 12,410 | 12,520 12,620 | 12,720 | 12,820 | 12,920 | 13,020 | 13,120 | 13,220 | 13,310 | 13,410 13,510 | 13,600 | 13,700 | 13,790 | 6.2
6.3 | 12,010 | 12,120 | 12,230 | 12,340 | 12,450 | 12,550 | 12,660 | 12,770 | 12,870 | 12,980 | 13,080 | 13,180 | 13,280 | 13,380 | 13,480 | 13,580 | 13,680 | 13,780 | 13,880 | 13,970 | 14,070 | 6.3
6.4 | 12,240 | 12,360 | 12,470 | 12,580 | 12,690 | 12,800 | 12,910| 13,020 13,130 | 13,230 | 13,340 | 13,440 | 13,550 | 13,650 | 13,750 | 13,850 | 13,950 | 14,050 | 14,150 | 14,250 | 14,350 | 6.4
6.5 | 12,480 | 12,600 | 12,720| 12,830 | 12,940 | 13,050 | 13,170 | 13,280 13,390 | 13,490 | 13,600 | 13,710 | 13,810 | 13,920 | 14,020 | 14,130 | 14,230 | 14,330 | 14,430 | 14,530 | 14,630 | 6.5
6.6 | 12,7301 12,850 | 12,960 | 13.080 | 13,190 | 13,310 | 13,420 | 13,540 13,650 | 13,760 | 13.870 | 13,980 | 14,080 | 14,190 | 14,300 | 14,400 | 14,510 14,610 | 14,720 | 14,820 | 14,920 | 6.6
6.7 | 12,970 | 13,090 | 13,210 | 13,330 | 13,450 | 13,570 | 13,680 | 13,800 | 13,910 | 14,030 | 14,140 | 14,250 | 14,360 | 14,470 | 14,580 | 14,690 | 14,790 | 14,900 | 15,000 | 15,110 | 15,210 | 6.7
6.8 | 13,220 | 13,350 | 13,470 | 13,590 | 13,710 | 13,830 | 13,950 | 14,060 | 14,180 | 14.300 | 14,410 | 14,520 | 14,640 | 14,750 | 14,860 | 14,970 | 15,080] 15,190 | 15,300 | 15,400 | 15,510 | 6.8
6.9 | 13,470 | 13,600 | 13,730 | 13,850 | 13,970 | 14,090 | 14,220 | 14,340 | 14,450 | 14,570 | 14.690 | 14,800 | 14,920 | 15,030 | 15,150 | 15,260 | 15,370 | 15,480 | 15,590 | 15,700 | 15,810 | 6.9
7.0 | 13,7301 13,860 | 13,990 | 14,120 | 14,240 | 14,360 | 14,490| 14,610 | 14,730 | 14,850 | 14,970 | 15,090 | 15,210 | 15,320 | 15,440 | 15,550 | 15,670 15,780 | 15,890 | 16,000 | 16,120 | 7.0
7.1 1 13,990 14,120 14.260 | 14,380 | 14,510| 14,640 | 14,770 | 14,890 | 15,010| 15,140 15,260 | 15,380 | 15,500 | 15,620 | 15 740 | 15,850 | 45,970 16,090 | 16,200 | 16,310 | 16,430 | 7.1
72 1 14,260 14.390| 14,530 | 14,660 | 14,790 14,920 | 15,050 | 15,170 | 15,300 | 15,430 | 15.550| 15,670 | 15,800 | 15,920 | 16,040 | 16,160 | 16,280 | 16,390 | 16,510 | 16,630 | 16, 740 | 7.2
7.3 | 14,530 14.670| 14,800 | 14,940 | 15,070 | 15,200 | 15,330 | 15,460 15,590 | 15,720 | 15,850} 15,970 | 16,100 | 16,220 | 16,350 | 16,470 | 16,590 | 16,710} 16,830 16,950 | 17,070 | 7.3
74 | 14,8101 14,950 15,090 | 15,220 | 15,360 | 15,490 | 15,630} 15,760 15,890 | 16,020 | 16,150 | 16,280 | 16,410 | 16,540 | 16,660 | 16,790 16,910 | 17,030 | 17,150 | 17,270 | 17,400 | 7.4
75 | 15,000 15,230| 15,370 | 15,510 | 15,650 | 15,790 | 15,930 16,060 16,200 | 16,330 | 16,460 | 16,590 | 16,720 | 16,850 | 16,980 | 17,110 | 17,240 | 17,360 | 17,490 17,610 | 17,730 | 7.5
76 | 15,380 | 15,520 15,670 | 15,810 | 15,950 | 16,100 | 16,230 | 16,370 16,510 | 16,650 | 16.780| 16,920 | 17,050 | 17,180 | 17,310 | 17,440 | 17,570 | 17,700 | 17,820 17,950 | 18,080 | 7.6
7.7 | 15,670 15,820 15,970 | 16,120 | 16,260 | 16,410 | 16,550 | 16,690 | 16,830 | 16,970 | 17,110 | 17.240| 17,380 | 17,510| 17,650 | 17.780| 17.910| 18,040 | 18,170 18,300 | 18,430 | 7.7
7.8 | 15,980 | 16.130| 16,280 | 16,430 | 16,580 | 16,730 | 16,870 | 17,020 17,160 | 17,300 | 17,440 | 17,580 | 17,720 | 17,860 | 17,990 | 18,130 | 18,260 | 18,400 | 18,530 | 18,660 | 18,790 | 7.8
7.9 | 16,290 | 16,450 | 16,600 | 16,750 | 16,900 | 17,050 | 17,200 17,350 17,500 | 17,640 | 17,790 | 17,930 | 18,070 | 18,210 | 18,350 | 18,490 18,620 | 18,760 | 18,900 | 19,030 19,160 | 7.9
8.0 | 16,610 16,770 | 16,930 | 17,080 | 17,240 17,390 | 17,540 17,700 17,840 | 17,990 | 18,140 | 18,290 | 18,430 | 18,570 | 18,720 | 18,860 | 19,000 | 19,140 | 19,270 | 19,410 19,550 | 8.0
WARNING --|To avoid cavitation damage to the sluice |conduits do| not use openings greater than 8 fept except in| emergencies.

81 | 16,940 | 17,110 | 17,270 | 17,430 | 17,580 | 17,740 | 17,900 | 18,050 | 18,200 18,350 | 18,500 | 18,650 | 18,800 | 18,950 | 19,090 | 19,240 19,380 | 19,520 19,660 | 19,800 | 19,940 | 8.1
82 | 17,290 | 17,450 | 17.620| 17,780 | 17,940| 18,100 | 18,260 | 18,420| 18,570 | 18,730 | 18,880 | 19,030 | 19,180 | 19,330 | 19,480 | 19,630 | 19,780 | 19,920 | 20,070 20,210} 20,350 | 8.2
83 | 17,640 | 17,810 | 17,980 | 18,140 | 18,310| 18,470 | 18,640 | 18,800} 18,960 19,110 | 19,270 | 19,430 | 19,580 | 19,730 | 19,890 | 20,040 | 20,190 | 20,330 | 20,480 | 20,630 20,770 | 8.3
84 | 18,000 | 18,170 | 18,340 | 18,510 | 18,680 | 18,850 | 19,010 | 19,180} 19,340 19,500 | 19,660 | 19,820 | 19,980 | 20,140 | 20,290 | 20,450 | 20,600 | 20,750 | 20,900 | 21,050 21,200 | 8.4
85 | 18,320 | 18,500 | 18,670 | 18,840 | 19,020 19,190 | 19,360 | 19,520 19,690 | 19,850 | 20,020 | 20,180 | 20,340 | 20,500 | 20,660 | 20,820 | 20,970 | 21,130 | 21,280 | 21,430 21,580 | 8.5
86 | 18,610 | 18,800 | 18,970 | 19,150 | 19,330| 19,500 | 19,670 | 19,840 | 20,010 20,180 | 20,350 | 20,510 | 20,670 | 20,840 | 21,000 21,160 | 21,320 | 21,470 | 21,630 | 21,790 21,940 | 8.6
8.7 | 18,9001 19080 | 19,260 | 19,440 | 19,620 19,800 | 19,970 | 20,150 | 20,320 | 20,490 | 20,660 | 20,830 | 20,990 | 21,160 | 21,320 21,480 | 21,640 | 21,800 | 21,960 | 22,120 | 22,280 | 8.7
88 | 19,180 19.360 | 19,550 | 19730 | 19,910| 20,090 | 20270 | 20,450 | 20,620 | 20,790 | 20,970 | 21.140 | 21.310| 21,470 | 21,640 21.810| 21.970| 22,130 | 22,290 | 22,450 | 22,610 | 8.8
8.9 | 19,460 19,650 | 19,840 | 20,020 | 20,210 | 20,390 | 20,570 | 20,750 | 20,930 21,110 21,280 | 21,450 | 21,630 | 21,800 | 21,970 22,130 22,300 | 22,470 | 22,630 | 22,790 | 22,960 | 8.9
9.0 | 19,760 19,950 20,140 | 20,330 | 20,520 | 20,700 |- 20,880 | 21,070 | 21,250 | 21,430 21,610 21,780 | 21,960 | 22,130 | 22,300 22,470 | 22,640 | 22,810 | 22,980 | 23,140 | 23,310 | 9.0
91 | 20,060 | 20,260 | 20,450 | 20,640 | 20,830 | 21,020 | 21,210 | 21,390 | 21,580 | 21,760 | 21,940 { 22,120 | 22,300 | 22,480 | 22,650 | 22,820 | 23,000 | 23,170 | 23,340 | 23,510 | 23,670 | 9.1
92 | 20,370 | 20,570 20,770 | 20,960 | 21,160 | 21,350 | 21,540 21,730 | 21,910| 22,100 22,280 | 22,470 | 22,650 | 22,830 | 23,010 | 23,180 | 23,360 | 23,530 | 23,700 | 23,880 | 24,050 | 9.2
9.3 | 20,680 | 20,880 | 21,080 | 21,280 | 21,480 | 21,670 | 21,870 | 22,060 | 22,250 | 22,440 | 22.620| 22,810 | 22,990 | 23,180 | 23,360 | 23,540 | 23,720 | 23,890 | 24,070 | 24,240 | 24,420 | 9.3
94 | 20,970 | 21,180 | 21,380 | 21,590 | 21,790 | 21,990 | 22,180 | 22,380 | 22,570 | 22,760 | 22,950 | 23,140 | 23,330 | 23,510 23,700 | 23,880 | 24,060 | 24,240 | 24,420 | 24,600 | 24,780 | 9.4
95| 21,040 | 21,250 | 21,460 | 21,660 [ 21,860 | 22,060 | 22,260 | 22,450 | 22,650 | 22,840 | 23,030 | 23,220 | 23,410 23,590 | 23,780 | 23,960 | 24,140 | 24,330 24,500 | 24,680 | 24,860 | 9.5*
9.6*| 21,100 | 21,310 | 21,520 | 21,720 | 21,9201 22,120 | 22,320 | 22,520 22,710| 22,910 | 23,100 | 23,290 | 23,480 | 23,660 | 23,850 | 24,030 | 24,220 | 24,400 | 24,580 | 24,760 | 24,930 | 9.6*
97| 21,160 21,370 | 21,570 | 21,780 | 21,980 | 22,180 | 22,380 | 22,580 22,770 | 22.970 | 23,160 | 23,350 | 23,540 | 23,730 | 23,910 | 24,100 | 24,280 | 24,460 | 24,640 | 24,820 | 25,000 | 9.7*
-1 98| 21,210 21,410 | 21,620 | 21,830 | 22,030 | 22,230 | 22,430 | 22,630 | 22,820 | 23,020 | 23,210 | 23,400 | 23,590 | 23,780 23,970 | 24,150 | 24.340| 24,520 | 24,700 | 24,880 | 25,060 | 9.8*
9.9*| 21,240 21,450 | 21,660 | 21,870 | 22,070| 22,270 | 22,470 | 22,670} 22,870 | 23,060 | 23,260 | 23,450 | 23,640 | 23,830 24,010 | 24,200 | 24,380 | 24,570 | 24,750 | 24,930 | 25,110 | 9.9*
10.0°| 21,270 | 21,480 21,690 | 21,900 | 22,100| 22,310 22,510] 22,700| 22,900 | 23,100 | 23,290 | 23,480 | 23,670 | 23,860 | 24,050 | 24,240 | 24,420 | 24,600 | 24,790 | 24,970 25,150 {10.0*
MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For HEADWATER 920 to 940




54 | NORRIS DAM
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
°5=| 940 941 942 943 044 945 946 M7 | 948 949 950 951 952 953 954 955 956 | 957 958 959 960 |°8=
WARNING -- Tg avoid cavitation damage to the slujce gate seals do not open the sluices less than 1 foot.

10| 2320| 2,330| 2350| 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
111 2,530| 2,540| 2,560( 2,580| 2,590{ 2,610| 2. 620 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
12| 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 29804 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
14 3170 3190| 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 | 14
15| 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
16 | 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
171 3.750| 3,770 3,800| 3,820| 3,840 3870| 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 1.7
181 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
19| 4440| 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
20 | 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| 4,840 4,860 | 20
21| 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 5060 | 5080 |21
22| 4,730| 4,760| 4,790 4,820| 4.850| 4.880| 4.910| 4.940| 4,960| 4,990 5020| 5050 5080| 5110| 5140 5160| 5190( 5220| 5250 5,270 22
23 | 4,920| 4,950| 4,980| 5020| 5050 5080 | 5110 5140 5170] 5200| 5230| 5260| 5290| 5320| 52350 5380| 5400 5430| 5460| 5490 | 5520 |23
24 | 5120 5150| 5180} 5210 5250 | 5280| 5,310 5370| 5400 5,440| 5470 5500| 5530| 5560 5590 | 50620| 5650| 5680| 5710| 5740 |24
25 | 5310 5340| 5380 5410| 5450| 5480 5510| 5540 50580 5610| 5640| 5670| 5710| 5740| 5770| 5800| 5830| 5860| 5890| 5930| 5960 | 25
26 | 5500] 5540| 5580 5610| 5650| 5680 | 5710 5750, 5780| 5820 5850| 5880| 50920| 50950| 50980 6,010| 6.050| 6080| 6110| 6 140| 6 180 | 2.6
27| 5700 5740| 5770| 5810| 5850| 5880 5920 5950| 5990| 6,020 6060 6,090| 6130 6160 6,190| 6230| 6,260| 6,300 6330| 6,360 | 6400 |27
28 | 5900f 5930 5970| 6,010| 6.050| 6,080| 6120 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
29 | 6090| 6130 6,170| 6,210| 6,250| 6,290 6,330| 6,360| 6,400| 6 6,480 | 6,510| 6,550 6,590| 6,620| 6.660| 6,700] 6.730| 6,770| 6,800| 6,840 | 2.9
30 | 6290| 6,330| 6370| 6410| 6,450| 6,490| 6,530| 6,570| 6,610| 6,650 6,690| 6,730| 6,760| 6,800| 6,840| 6,80| 6,920] 6950 | 6990| 7,030| 7,060 | 3.0
31| 64%]| 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 10} 7,250| 7,290 | 3.1
32| 6,690 6740 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
33| 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 7,580| 7.620| 7.660| 7,700| 7,740 | 33
34| 7100 7,150} 7,190| 7.240|- 7,280 7,330| 7,370y 7,420| 7,460| 7,510| 7,550 7,590 | 7, 7.680| 7.720] 7.770| 7.810| 7,850| 7,890 7,930| 7,970 | 34
35| 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{ 8080| 8120| 8160| 8,210 |35
36| 7.520| 7,570| 7,610| 7,660( 7,710| 7,760| 7.810| 7,850| 7,900 7,950| 7,990| 8,040| 8090| 8,130 8,180 8220| 8270| 8310 8,350| 8 400| 8 440 | 3.6
37 | 7,730| 7.780| 7,830 7,930 | 7,980 8,030| 8070| 8120 817/0| 8220| 8270| 8310 8360| 8410| 8450| 8500] 8540 8 590 8,680 | 3.7
38| 7,940 8,040 8090| 8150| 8200 8250 8300| 8350 8,400 8 440| 8,490 8,500 | B.640| 8,690| 8730| 8780 8830| 8870| 8920 |38
39| 8150| 8210 8260 8310| 8370| 8,420 8470| 8520| 8570 8620| 8670 8720| 8770| 8820| 8870| 8920| 8970] 9,020 9,070 9,120| 9,160 | 3.9
40 | 8370 8,430| 8480 8540| 8590| 8640| 8700 8750| 8800( 8850| 8910| 8960 9,010 9,080| 9,110| 9,160| 9,210 9,260| 9,310} 9,360| 9,410 | 4.0
41| 8590]| 8650] 8700) 8760| 8820| 8870| 8930 8980 9,030 9090 9,190 9,250| 9,300| 9,350| 9.400| 9,450| 9.510| 9,560| 9,610 | 9,660 |4.1
42 | 8810+ 8870{ 8930 8990| 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
43| 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 9.890 | 9,950 10,000 | 10,060 | 10,110 | 10,160 | 4.3
44 | 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, 10,310 | 10,360 | 10,420 | 4.4
45 1 9,500| 9,560| 9,620| 9,680 | 6,740| 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
46 | 9730 9,790| 9,860 9,920 | 9,980 10,040 | 10,1101 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
47 | 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| 11,000 | 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
49 | 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
50 | 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| 11,840 11,900 | 11,970 | 12.040| 12,100 | 12,170 | 12,230 | 12,300 | 5.1
52 | 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
53 | 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
54 | 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
55 | 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 | 55
56 | 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
58 | 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
59 | 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




NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*

IN CUBIC FEET PER SECOND

55
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20, 770

25,640
25, 680

25,810
25, 850

ion damage to the sluice |condujts do| not use openings

25,980 | 26,160 | 26, 330
26,020 | 26,200 | 26,370

21,0201 21,150 | 21,280 21,410, 21,540} 21,670
21,460 | 21,590 | 21,720 | 21,850 | 21,990 | 22120
21,900 | 22,040 | 22,180 | 22,310| 22,450 | 22,580
22,350 | 22,490 | 22,630 | 22,770 | 22,910 23,040

26,500 | 26,660 | 26,830 | 27,000 27,160 | 27,330
26,540 | 26,710 | 26,870 27,040 27,210 | 27,370

940 LY 942 943 944 945 946 947 948 949 950 951 952 963 954 955 956 957 958 959 960
6.0 | 13,240 13,3301 13,420 | 13,510 | 13,600 13,680 | 13,770 | 13,860 | 13,940 ( 14,030 14,110} 14,190 | 14,280 | 14,360 | 14,440 | 14,520 | 14,610 | 14,690 | 14,770 | 14,850 | 14,930 | 6.0
6.1 | 13,520 13,610 | 13,700 | 13,790 | 13,880 | 13,970 | 14,050 | 14,140 | 14,230 14,320 | 14,400| 14,490 | 14,570 | 14,660 | 14,740 14,820 | 14,910 | 14,990 | 15,070 | 15,150 | 15,240 | 6.1
6.2-1 13,7901 13,880 13,980 | 14,070 | 14,160 | 14,250 , 340 | 14,430 | 14,520 [ 14,610 | 14,690 | 14,780 | 14,870 | 14,960 15040 | 15,130 | 15.210| 15,300 | 15,380 | 15,460 15,850 | 6.2
63 | 14,0701 14,160 | 14,260 | 14,350 | 14,440 14,540 [ 14,630 | 14,720 | 14,810 14,900 | 14,990 80| 15,170 | 15,260 | 15,350 | 15,430 15,520 15610 15690 | 15,780 | 15860 | 6.3
64 | 14,350 | 14,450 | 14,540 | 14,640 | 14,730 | 14,830 | 14,920 | 15,020 | 15,110| 15,200 | 15,290 | 15,380 | 15,470 | 15,560 | 15650 | 15740} 15,830 15,920 | 16,010 | 16,090 | 16,180 | 6.4
65 | 14,6301 14,730 | 14,830 14,930 | 15,030 15120 | 15,220 | 15,310 | 15,410! 15,500 | 15,600 15,690 | 15,780 |~15,870| 15970 | 16,060 | 16,150 16,240 | 16,330 | 16,420 | 16,500 | 6.5
6.6 | 14,920) 15,020 | 15,120 | 15,220 | 15,320 | 15,420 | 15,520 | 15,620 | 15,710 ,810| 15,910| 16,000 | 16,090 | 16,190 ] 16,280 | 16,370 | 16,470} 16,560 | 16,650 | 16,740 | 16,830 | 6.6
6.7 | 15,210] 15,320 | 15,420 | 15,520 | 15,620 | 15,720 | 15,820 | 15,920 | 16,0201 16,120 | 16,220 16,310 | 16,410 | 16,510{ 16,600 | 16,700 16,790 | 16,890 | 16,980 | 17,070 | 17,160 | 6.7
6.8 | 15,5101 15,610 15,720 | 15,820 | 15,930 16,030 | 16,130 | 16,230 | 16,330| 16,440 | 16,530 16,630 | 16,730 | 16,830] 16,930 | 17,020 17,120} 17,220 | 17,310 | 17,410 | 17,500 | 6.8
6.9 | 15,810 15,9 16,020 | 16,130 | 16,240 16, 16,450 | 16,550 | 16,650 | 16,760 | 16.860 | 16,960 | 17,060 | 17,160 | 17,260 | 17,360 | 17,450 | 17,550 | 17,650 | 17,750 | 17,840 | 6.9
7.0 | 16,120 16,230 16,340 | 16,440 | 16,550 | 16,660 [ 16,760 | 16,870 | 16,980 17,080 | 17,180 | 17,290 | 17,390 | 17,490] 17,590 | 17,690 | 17,790 17,890 | 17,990 | 18,090 | 18,190 | 7.0
7.1 1 16,430 16,540 16,650 | 16,760 | 16,870 | 16,980 | 17,090 | 17,200 | 17,300 17,410 | 17,520 17,620 | 17,730 | 17,830 | 17,930 | 18,040 | 18,140 18,240 | 18,340 ( 18,440 | 18,540 | 7.1
7.2 | 16,740 16,860 16,970 | 17,080 | 17,200 17,310 | 17,420 | 17,530 | 17,640 17,750 | 17,860 ( 17,960 | 18,070 | 18,180 | 18,280 | 18,390 | 18,490 18,600 | 18,700 18,800 | 18,900 | 7.2
7.3 1 17,0701 17,180 17,300 | 17,410 | 17,530 17,640 | 17,760 | 17,870 17,980 18,090 | 18,200 | 18,310 18,420 18,530 ,640 | 18,740 | 18,850 18,960 | 19,060 | 19,170 | 19,270 | 7.3
74 | 17,400 17,510 17,630 | 17,750 | 17,870 | 17,980 | 18,100 18,210 18,330 | 18,440 | 18,550 | 18,670 | 18,780 | 18,890 19,000 | 19,110 | 19,220 19,320 | 19,430 | 19,540 | 19,650 | 7.4
751 17,730 17,850 | 17,970 | 18,090 | 18,210 ( 18,330 | 18,450 18,570 | 18,680 18,800 | 18,920 ( 19,030 | 19,140 | 19,260 | 19,370 | 19,480 19,590 19,700 | 19,810 | 19,920 | 20,030 | 7.5
7.6 1 18,080 18,200 18,320 | 18,450 | 18,570 | 18,690 [ 18,810 18,930 | 19,050 19,170 | 19,280 19,400 19,520 | 19,630 | 19,750 | 19,860 | 19,970 [ 20,090 | 20,200 20,310 | 20,420 | 7.6
7.7 | 18,430 18,560 | 18.680 | 18,810 | 18.930 | 19,060 [ 19,180 19,300 | 19,4201 19,540 | 19,660 , 19,900 | 20,0201 20,130 | 20,250 | 20,370 | 20,480 | 20,600 | 20,710 | 20,820 | 7.7
7.8 | 18,790 18,920 19,050 | 19,180} 19,310 19,430 | 19,560 | 19,680 19,810} 19,930 | 20,050 20,170 20,290 { 20,410 | 20,530 | 20,650 | 20,770| 20,890 | 21,000 | 21,120 | 21,240 | 7.8
7.9 | 19,160 | 19,300 | 19,430 19,560 | 19,690 | 19,820 | 19,950 | 20,070 | 20,200| 20,320 | 20,450 20570 | 20,700 | 20,820 | 20,940 | 21,060 | 21,180 | 21,300 | 21,420 | 21,540 | 21,660 | 7.9
8.0 | 19,550| 19,680 19,820 19,950 | 20,080 ( 20,210 | 20,350 | 20,480 | 20,600 { 20,730 | 20,860| 20,990 | 21,110 21,240 | 21,360 | 21,490 | 21,610 | 21,730 | 21,850 | 21,980 | 22,100 | 8.0

27490 | 27,650 | 27,810 27,970 | 28,130 | 28,290 | 28450
27,630 | 27,700 | 27,860 28,020 | 28,180 | 28,340 | 28,500
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* Except that only gates 1, 3, and 6 are opened more than 9.4 feet.
openings above 9.4 feet, gates 2,4, 5,7, and 8 are set to 9.4-feet open.

For HEADWATER 940 to 960




56 NORRIS DAM |
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

GATE

GATE
OPENING
IN FEET

960 961 962 963 964 965 966 967 968 969 970 n 972 973 974 975 976 977 978

OPENING
IN FEET

WARNING -- Tq avoid cavitation damage to the sluice gate seals do not open the sluiges legs than 1 foot.

0] 2,50 2,610 2,620 2,630| 2,650 2,660| 2,670| 2,680} 2,700 2,710 2,720| 2,730f 2,750| 2,760( 2,7701 2,780| 2,800| 2810| 2,820
A 2,830| 2,850 2,860 2,870| 2,890| 2,900| 2920 2,930} 2,940} 2,960| 2,970| 2,980} 3,000( 3,010} 3,020{ 3,040f 3,050| 3,080| 3,080
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
131 3,300y 3,310| 3,330( 3,350 3,360| 3,380 3,400| 3,410| 3,430| 3 3,460 ( 3,480 3,490 3,510 3,520 5401 3,550 3,570 | 3,590
14 | 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 | 3,840
151 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
61 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
J | 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
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| 4,7/0] 4,790| 4,810
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| 5010| 5030| 5,050
20 | 4,860 4,890| 4,910| 4,940 4,960| 4,990 | 5010| 5030| 5060 5080| 5110 5130| 5150| 5180| 5200| 5220] 5250; 5270 5,290
2.1 5080 5110| 5130| 5160| 5180| 5210| 5240| 5260| 5290| 5310| 5340| 5360| 5380 5410| 5430| 5460 5480 5510 5,530
22 | 5300 5330| 5350 | 5380| 54 5430| 5,460 5,490| 5 510 \ 550 5590| 5620 5640| 5670| 5690 5720 5740( 5770
23 | 5520| 5,550| 5570| 5600 5630| 5680] 5690 5710| 5740 5770| 5790 5820| 5850| 5870 5900{ 5930| 5950 5980 | 6,010
24 | 5740 5770| 5,800| 5820| 5850 5,88 5,910 | 5,940| 5970 6,000| 6,020 6,050 6080 6,110 6,130 6,160 6190 6,220 | 6,240
251 5960 5990 | 6,020| 6050! 6,080 6110 6,140 6,170| 6,200 6,2201 6,250 | 6,280| 6,310| 6,340| 6,370( 6,400 6,430| 6,450 | 6,480
26| 6,180 | 6,210 6,240| 6,270 6,300| 6,330| 6,360( 6,390| 6420 6,450 6,480 6,510| ©,540| 6,570| 6,600f 6,630 6,660| 6,690 | 6, 6720
27| 6,400 6,430| 6,460| 6,490 6,530| 6,560 6,500| 6,620 6,650 6,680 6,720 6,750| 6,780| 6,810| 6,840| 6,870| 6,900 6,930| 6, 6960
28 | 6,62/ 6650 6680| 6720 6750 6780 6,80 680| 6880 6,920 6,950 6,880 7,010| 7,040 7,080( 7,110 7,140} 7,170| 7,200
29| 6,840 6,80| 6910 6940 6,980| 7,040( 7,050f{ 7,080 | 7,110 7,150( 7,180 7,220| 7,250| 7,280} 7.310| 7,350| 7,380| 7,410 7,450
30 7,080 7,100 7,130| 7,170( 7,2104 7,240f 7,280f 7,310| 7,350| 7,380 7,420 7,450| 7,490| 7,520| 7,550 7,590| 7,620! 7,660 7,690
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
32| 7,510 7,580 7,590| 7,630( 7,670( 7,740 7,740f 7,780| 7,820 7,860( 7,890 7,930| 7,970| 8,000| 8040| 8,080 8110} 8,150 8,180
33| 7,740 7,7801 7,820| 7,860( 7,900( 7,940 7,980 8020{ 8060 8100( 8,130 8,170| 8,210| 8,250 8,290| 8,320 8,360| 8,400 8,430
34| 7,970| 8,020{ 8060 8100( 8,140 8,180 8,220| 8,260{ 8,300| 8,340| 8380 8,420 8460| 8,490 | 8,530 85/0| 8610 8,650 8,690
35| 8,210 82501 8,200 8330| 8380| 8420 8,460 8500 8,540| 8580 8,620| 8,660 8700| 8,740 8,780| 8,820 8860 8900 8 940
36 | 8440 8,490| 8,530| 8570 8,620| 8660 8,700f 87401 8,790{ 8,830 8870, 8910 8950 | 8,990 §,040| 9,080 9,120| 9,160 9,200
37| 8680 8730 8770| 8820 8,860( 8900 8950| 890! 9,030 9,080 9,120 9,160! 9,210| 9,250 | 9,290 9,330} 9,370| 9,420| 9,460
38| 89201 8970 9,010y 9,080 9,100 9,150 9,200f 9,240 9,280( 9,330| 9,370| 9,420 9,460| 9,500| 9,550| 9,590| 9,630| 9,680| 9,720
38| 9,160) 9,210| 9,260 9,310} 9,350( 9,400 | 9,450 9,490 , 54 9,580 | 9,630| 9,670 9,720 9,760 9,81 9,850 | 9,900| 9,940( 9,990
40 [ 9410 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
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
42 | 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
43 | 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
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
45 1 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
46 | 10,940 | 11,000 | 11,060 | 11,110 | 11,170 | 11,220} 11,280 | 11,340 | 11,390 | 11,4507 11,500 | 11,560 | 11,610 11,660 11,720 | 11,770| 11,820 | 11,880 | 11,930
47 | 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
48 | 11,480 | 11,540 | 11,600 | 11,650 11,710 | 11,770 | 11,8301 11,890 | 11,950 | 12,010 | 12,060 | 12,120 | 12,180 | 12,230 | 12,290 ] 12,350 12,400 12,460 | 12,510
49 | 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 | 12,520 | 12,580 | 12,640 12,700 | 12,750 | 12,810
5.0 1 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
51 112,300 | 12,360 12,430 | 12,490 [ 12,550 | 12,620 | 12,680 | 12,7401 12,810 12,870 | 12,930 12,990 13,050 | 13,110 | 13,170 | 13,230 | 13,290 | 13,350 | 13,410
52 | 12,680 | 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
53 | 12,860 12,930 13,000 13,060 | 13,130 13,200 | 13,260 | 13,330} 13,390 13,460 | 13,520 13,590 | 13,660 | 13,720 | 13,780 | 13,840 | 13,900 | 13,970 | 14,030
54 | 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
55 [ 13, 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
5.6 | 13,730} 13,800 13,870 | 13,940 | 14,020 | 14,090 f 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
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
5.8 | 14,320 | 14,400 | 14,470 | 14,550| 14,620 14,700 | 14,770 | 14,840 | 14,920 | 14,990 | 15,0680 | 15,130 | 15,210| 15,280 | 15,350 | 15,420 15,490 | 15,560 | 15,6630
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
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HEADWATER 960 to 980



IN CUBIC FEET PER SECOND

NORRIS DAM
'DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS®

57

HEADWATER ELEVATION T
8% [ 980 961 962 963 964 965 966 967 968 969 970 971 972 973 974 975 976 977 978 979 980 | 5=
6.0 | 14,930 15,010 | 15,090 | 15,160 | 15,240 | 15,320 | 15,400| 15,470 | 15,550 | 15,630 | 15,700| 15,780 | 15,850 | 15,930 | 16,000 | 16,070 | 16,150 | 16,220 | 16,290 | 16,370 | 16,440 | 6.0
61 | 15240 15,320 | 15,400 | 15,480 | 15.560 | 15,640 | 15,710 15,790 | 15,870 | 15.950 | 16030 | 16,100 | 16,180 | 16,260 | 16,330 | 16410 | 16,480 | 16,560 | 16.630 | 16,710 | 16,780 | 6.1
6.2 | 15550 | 15,630 | 15.710| 15,790 | 15,870 | 15,960 | 16,040 | 16,120 | 16,200 | 16,280 | 16,350 | 16,430 | 16,510 | 16,590 | 16,670 | 16,740 | 16,820 | 16,900 | 16,970 | 17,050 17,120 | 6.2
6.3 | 15,860 | 15,950 | 16,030 | 16,110 | 16,200 | 16,280 | 16,360| 16, 16, 16,610 | 16,690 | 16,770 | 16,850 | 16,930 | 17,010 | 17.080 | 17.160| 17.240 | 47,320 | 17,400 | 17,470 | 6.3
6.4 | 16,180 | 16,270 | 16,350 | 16,440 | 16,520 | 16,610 | 16,690 | 16,780 | 16,860 | 16,940 | 17,020 | 17,110 | 17,190 | 17,270| 17,350 | 17,430 | 17,510 | 17,590 | 17,670 | 17,750 | 17,830 | 6.4
6.5 | 16,500 ] 16,590 | 16,680 | 16,770 | 16,850 | 16,940 | 17,030 | 17,140 | 17,200 | 17,280 | 17,360 | 17,450 | 17,530 | 17,610 | 17,700 | 17.780| 17,860 | 17,940 | 18,020 | 18,100 | 18,180 | 6.5
6.6 | 16,830 16,920 | 17,010 | 17,100 | 17,190 | 17,280 | 17,360 | 17,450 | 17,540 | 17,620 | 17.710| 17.800| 17,880 | 17,960 | 18,050 | 18,130 | 18,220 | 18,300 | 18,380 | 18,460 18,550 | 6.6
67 | 17,1601 17,260 | 17.350 | 17,440 | 17.530| 17.620| 17,710| 17,800 | 17,880 | 17,970 | 18,060 | 18,150 | 18,230 | 18,320 | 18,410 | 18,490 | 18,580 | 18,660 | 18,750 | 18,830 18,910 | 6.7
6.8 | 17,5001 17,590 | 17.690 | 17,780 | 17,870 | 17.960| 18,050 | 18,150 | 18,240 | 18,330 | 18,420 | 18,500 | 18,590 | 18.680 | 18,770 | 18,860 | 18,940 | 19,030 [ 19,120 | 19,200 19,290 | 6.8
69 | 17,840 17,940 | 18,030 | 18,130 | 18,220| 18,320 | 18,410 00 | 18,590 | 18680 | 18,780 18,870 | 18,960 | 19,050 | 19,140 | 19)230 | 19,310 | 19,400 | 19,490 | 19,580 19,670 | 6.9
7.0 | 18,1901 18,290 | 18,380| 18,480 | 18,580 | 18,670 | 18,770 | 18,860 | 18,960 | 19,050 | 19,140 | 19,240 | 19,330 | 19,420 | 19,510 | 19,600 | 19,690 | 19,780 | 19,870 | 19,960 20,050 | 7.0
7.1 | 18,540 | 18,640 | 18,740 | 18,840 | 18,940 | 19,040 | 19,130 | 19,230 | 19,330 | 19,420 | 19,520 | 19,610 | 19,700 | 19,800 | 19,890 | 19,980 | 20,080 | 20,170 | 20,260 | 20,350 | 20,440 | 7.1
72| 18:900 | 19,010 | 19,110| 19,210 | 19,310| 19,410 | 19,510 0| 19,700 | 19800 | 19,900 | 19,990 | 20,090 | 20,180 | 20,280 | 20,370 | 20,470 | 20,560 { 20,660 | 20, 750 72
73| 19,2701 19,370 | 19,480 | 19,580 | 19,680 | 19,780 | 19,880 | 19,990 | 20,090 | 20,180 | 20,280 | 20,380 | 20,480 | 20.580 | 20,670 | 20,770 |-20,870| 20,960 | 21,060 | 21,150 | 21,250 | 7.3
74 | 19,650 | 19,750 | 19,860 | 19,960 | 20,070 | 20,170 | 20,270 20,370 | 20,480 | 20,580 | 20,680 | 20,780 | 20,880 | 20,980 | 21,080 | 21,180 | 21,280| 21,370 | 21,470 | 21, 21,660 | 7.4
7.5 | 20,030 | 20,140 | 20,240 | 20,350 | 20,460 | 20,560 | 20,670 20,770 | 20,880 | 20,980 | 21,080 21,190 | 21,290 | 21,390 21,490 | 21,590} 21,690 | 21,790 | 21,890 | 21,990 | 22,090 | 7.5
7.6 | 20,420 | 20,530 | 20,640 | 20,750 | 20,860 | 20,970 | 21,070 21,180 | 21,290 | 21,390 ! 21,500 21,600 | 21,710 | 21,8101 21,910 | 22,020 | 22,120} 22,220 | 22,320 | 22,420 | 22,520 | 7.6
7.7 | 20,820 | 20,940 | 21.050 | 21,160 | 21,270 | 21,380 | 21,490 21,600 | 21,710 | 21,810! 21,920 | 22,030 | 22,140 | 22,240 | 22,350 | 22,450 | 22,560 | 22,660 | 22,760 | 22,870 | 22,970 | 7.7
78 | 21,240 | 21,350 | 21,460 | 21,580 | 21,690 | 21,800 | 21,920 22,030 | 22,140 | 22,250 | 22,360 | 22,470 | 22,570 | 22,6801 22,790 | 22,900 | 23,000| 23,110 | 23,220 | 23,320 | 23,430 | 7.8
79 | 21,660 | 21,780 | 21.890 | 22,010 | 22,120 | 22,240 | 22,350 | 22,470 | 22,580 | 22,690 | 22,810 | 22,920 | 23,030 | 23,140 | 23,250 | 23,360 | 23,470| 23,570 | 23,680 | 23,790 | 23,900 | 7.9
80 | 22,100 | 22,220 | 22,340 | 22,450 | 22,570 | 22,690 | 22,810 22,920 | 23,040 | 23,150 | 23,270 | 23,380 | 23,490 | 23,610 | 23,720 | 23,830 | 23,940 | 24,050 | 24,160 { 24,270 | 24,380 | 8.0
WARNING --|To avoid c3vitation damage t¢ the sluice |conduits do| not use openings greater thap 8 fept except in| emergencies

8.1 | 22,5501 22,670 | 22,790 | 22,910 | 23,030 | 23,150 | 23,270 | 23,390 | 23,510 | 23,620 | 23,740 | 23,860 | 23,970 | 24,090 | 24,200 | 24,320 | 24,430 | 24,540 | 24,660 | 24,770 | 24,880 | 8.1
82 | 23010 23,140 | 23,260 | 23.380 | 23.510| 23,630 | 23,750 | 23.870 | 23.990 | 24, 110 | 24,230 | 24.350 | 24,470 | 24,590 | 24,700 | 24,820 | 24,940 | 25,050 | 25, 170 | 25,280 | 25,400 | 8.2
83 | 23,4901 23,620 | 23,750 | 23,870 | 24,000 | 24,130 | 24,250 | 24,370 | 24,500 | 24,620 | 24,740 | 24,860 | 24,980 | 25,100 | 25,220 | 25,340 | 25,460 | 25,580 | 25,700 { 25,810 | 25,930 | 8.3
8.4 | 23980 24,110 | 24,240 | 24.370 | 24.500 | 24,620 | 24750 | 24,880 | 25,000 | 25,130 | 25,250 | 25,380 | 25,500 | 25,620 | 25,740 | 25,870 | 25,990 | 26,110 30| 26,350 | 26,470 | 8.4
85 | 24,420 24,550 | 24,680 | 24,810 | 24,940 | 25,080 | 25,200 | 25,330 | 25,460 | 25,590 | 25,720 | 25,840 | 25,970 | 26,090 | 26,220 | 26,340 | 26,470 | 26,590 | 26,710 26,830 | 26,950 | 8.5
86 | 24,8201 24,960 | 25 090 | 25,230 | 25,360 | 25,490 | 25,620 25,760 | 25,890 | 26,020 | 26,150 | 26,270 | 26,400 | 26,530 | 26,660 | 26,780 | 26,910| 27,030 | 27,160 | 27,280 | 27,400 | 8.6
8.7 | 25,2101 25,350 | 25,480 | 25,620 | 25,760 | 25.890 | 26,030 | 26,160 | 26,290 | 26,420 | 26,560 | 26,690 | 26,820 | 26,950 | 27,070 | 27,200 | 27,330 27,460 | 27,580 | 27,710 | 27,830 | 8.7
88 | 25,590 25,7301 25,870 | 26,010 | 26,150 | 26,290 | 26,420 | 26,560 | 26,690 | 26,830 ! 26,960 | 27,090 { 27,230 | 27,360 | 27,490 | 27,620 27,750 27,880 | 28,010 | 28,130 | 28,260 | 8.8
8.9 | 25,980 26,130 | 26,270 | 26.410| 26,550 | 26,690 | 26,830 | 26,960 | 27.100 | 27,240 | 27.370 | 27.510 | 27,640 | 27,780 | 27,910 | 28,040 | 28170 | 28,300 | 28,440 | 28,570 | 28,700 | 8.9
9.0 | 26,390 | 26,530 | 26,680 | 26,820 | 26,960 | 27,100 | 27,240 | 27,380 | 27,520 | 27,660 | 27,800 | 27,940 | 28,070 | 28,210 | 28,350 | 28,480 | 28,6101 28,750 | 28,880 | 29,010 | 29,140 | 9.0
91 | 26,810 26,950 | 27.100| 27,240 | 27,390 | 27.530 | 27,680 | 27,820 | 27,960 | 28,100 | 28,240 | 28,380 | 28,520 | 28,660 | 28,800 | 28,930 | 29,070 29,210 | 29,340 | 29,470 | 29,610 { 9.1
92 | 27,230 27,380 | 27530 27,680 | 27,830 | 27,970 | 28,120 | 28,260 | 28, 28,550 | 28,690 | 28,830 28,980 | 29,120 | 29,260 | 29,400 | 29,530 29,670 | 29,810 | 29,950 | 30,080 | 9.2
93 | 27,660 27,810| 27,960 28,110 | 28,260 | 28,410 | 28,560 | 28,700 | 28,850 | 29,000 | 29,140 29,280 29,430 | 29,570 | 29,710 | 29,850 | 30,000| 30,140 | 30,280 | 30,410 | 30,550 | 9.3
9.4 | 28.070| 28.220 | 28,370 | 28,530 | 28,680 | 28,830 | 28,980 | 29,130 ] 29,280 | 29,430 | 29570 | 29,720 29,870 | 30,010 | 30,160 | 30,300 | 30,440 | 30,590 | 30,730 | 30,870 | 31,010 | 9.4
9.5°| 28,160 | 28,320 | 28,470 | 28,630 | 28,780 | 28,930 | 29,080 | 29,2301 29,380 | 29,530 | 29,680 | 29,820 | 29,970 | 30,120 | 30,260 | 30,410 | 30,550 | 30,690 | 30,830 | 30,980 | 31,120 | 9.5*
96" | 28,250 | 28,410 | 28,560 | 28,710 | 28,870 | 29,020 | 29,170 | 29,320 | 29,470 29,620 | 29,770 | 29,920 | 30,060 | 30,210 | 30,360 | 30,500 | 30,640 | 30,790 | 30,930 | 31,070 | 31,210 | 9.6*
9.7*| 28,330 28,480 | 28,640 | 28,790 | 28,950 | 29,100 | 29,250 | 29,400 | 29,550 | 29, 700 | 29,850 | 30,000 | 30,150 | 30,290 | 30,440 | 30,580 | 30,730 30, 870 20| 31,160 | 31,300 | 9.7
9.8*| 28,390 | 28,550 | 28,710 | 28,860 | 29,010 | 29,170 | 29,320 29,470 | 29,620 29,770 | 29,920 | 30,070 | 30,220 | 30,370 | 30,510 | 30,660 | 30,800 | 30,950 | 31,090 | 31,230 | 31,380 | 9.8
0.9*| 28450 | 28,610 | 28,760 | 28.920 | 29,070 | 29,230 | 29380 | 29,530 | 29,680 | 29,830 | 29,980 | 30,130 | 30280 | 30,430 | 30,570 | 30720 | 30,870| 31,010 | 31,150 | 31,300 | 31,440 | 9.9*
10.0* | 28,500 | 28,650 | 28,810 | 28,960 | 29,120 | 29,270 | 29,430 29,580 | 29,730 | 29,880 30,030 | 30,180 | 30,330 | 30,480 | 30,620 | 30,770 | 30,920 | 31,060 | 31,200 | 31,350 | 31,490 [10.0°
MAY 2000 * Except that only gates 1, 3, and 6 are opened more than 9.4 feet. For HEADWATER 960 to 980

openings above 9.4 feet, gates 2,4, 5,7, and 8 are set to 9.4-feet open.




58 NORRIS DAM
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS

IN CUBIC FEET PER SECOND

GATE
OPENING
IN FEET

wiy HEADWATER ELEVATION
°5z | 980 981 982 | 983 984 985 986 987 988 989 990 991 992 993 994 995 996 | 997 998 999 | 1000
WARNING -- Tg avoid cavitation damage to the slujce gate seals do [not open the sluices lesgs than 1 foot.
10 | 2,840] 2,860| 2,870 2,880| 2,890| 2,900 2,910| 2,930| 2,940 2,950| 2,960} 2,970} 2,980 2,990 | 3,010 3,020 3,030{ 3,040( 3,050| 3,080 3, 070
11| 3100 3120| 3.130| 3,140| 3.160| 3,170| 3.180| 3,190| 3.210| 3.220| 3,230| 3.240| 3,260 3.270| 3,280 3,290 3.310| 3,320| 3,330] 3,340| 3,360
12 | 3,360| 3,380 3,380 3 3,430 3,450 3,470 | 3.490| 3,500 3,510| 3,530| 3,540 3,550| 3,570| 3,580| 3,590 | 3,610 3,620| 3,630
13| 3,620] 3.630| 3.650| 3.660| 3.680| 3,690| 3.710| 3,720 3:740| 3.750| 3,770| 3,780 3,790| 3,810| 3,820| 3,840| 3,850| 3,870| 3,880| 3,8%0| 3910
14 | 3870] 3,880| 3,900( 3,920| 3,930| 3,950| 3,960 | 3,980 | 4.000| 4,010| 4,030 4,040| 4,080 4,070 4,090 | 4 110 4,120| 4,140| 4,150 4,170 1
15| 4,120| 4,130| 4,150| 4,170| 4,190| 4,200| 4,220| 4,240 4,250| 4,270| 4,290| 4,300 4,320| 4,340 4,350 4,370| 4,390| 4,400| 4,420| 4,440| 4,450
16 | 4.360| 4.330| 4.400| 4.420| 4,440| 4,460| 4.470| 4,490 | 4.510| 4.530| 4,540 4,560{ 4,580| 4,600| 4,620 4,630| 4,650| 4.670| 4,680| 4,700 4,720
17 4 4,630 4.650| 4,670| 4.690| 4,710| 4,720 4,740| 4.760| 4,780| 4,800 4.820| 4,840| 4,860 | 4,870 4,890 4,910| 4,930| 4,950| 4.9 4,980
18 | 4,850| 4.870| 4.800| 4,910| 4.930| 4,950 | 4,970| 4,990 | 5010| 5030| 5050 5070| 5090| 5110 5130| 5150| 5 1 5190 | 5210| 5230| 5 250
19| 5 51201 5140 5160] 5180 5200| 5220 5240| 5260| 5290| 5310| 5330| 5350 5370| 5390 5410 5430| 5450 5470| 5490 5 510
20 | 5340 5360] 5380 5400{ 5430| 5450| 5470| 549| 5510| 5540| 5560| 5580| 5600 5620| 5640 5670| 5690| 5710| 5730| 575 5770
2.1 ,580 | 5600] 5620| 5650| 5670| 5690| 5720 5740| 5760| 5790| 5.810] 5830| 5850 5880 5900| 5920| 5940| 5970| 5990 | 6010 6 030
22| 5820| 5840] 5870| 5890 5920| 5940| 5960| 59%0| 6010| 6,040 6,060| 6080| 6110 6.130| 6,150] 6,180| 6,200| 6,220| 6,250 6,270 | 6,290
23| 6.060| 6080 6110 6,130| 6,160| 6,180 6,210| 6,230| 6,260 6,280| 6,310{ 6,330| 6, 6,380 | 6.410| 6,430| 6.460| 6.480| 6,500! 6,530| 6 550
24| 6300| 6320 6350| 6380 6400 8, , 6,480 | 6,510 6,560| 6,590| 6,610 6,640 6,660| 6,690 6,710| 6,740 6,760 6,790| 6,810
25| 6,540| 6570 6,590| 6,620 6650| 6,680| 6,700| 6,730| 6,760 6,780| 6,810| 6,840| 6,860| 6,890| 6,920| 6,940| 6,970| 7,000 7,020{ 7,050 | 7,070
26| 6780| 6810 680| 6870 6890| 6920| 6950| 6.980| 7,010| 7,030| 7,060| 7.090| 7.120| 7.150| 7,170 7.200| 7,230| 7,250 | 7.280( 7,310| 7,330
27| 7.020| 7.050| 7,080| 7,110| 7.140| 7,170| 7,200| 7.230| 7.260| 7.290| 7,310 7, 7.370| 7.400| 7,430 7.460| 7.490| 7,510| 7,540 7,570 | 7,600
28 | 7,270 7,300 7.330| 7.360| 7,390| 7,420| 7,450| 7,480| 7,510 0| 7.570| 7.600| 7,630 7.660| 7,690 7.720| 7.750| 7,770! 7,800{ 7,830 | 7,860
29 | 7.510| 7.540| 7.570| 7.610| 7.640| 7.670| 7,700| 7,730| 7,760| 7,790| 7,820| 7,850| 7.890| 7.920| 7,950| 7,980| 8,010| 8,040| 8070| 8 100| 8, 130
30| 7,760| 7.790| 7.820| 7,850| 7,890| 17,9201 7,950| 7,980 8,020f 8,050 8,080 8110| 8140( 8180| 8210| 8,240 8,270| 8300| 8330| 8360 8 390
31| 8000 8040 8070 8110| 8140| 8170| 8210| 8.240| 8270| 8310| 8340| 8370 8410| 8440| 8470| 8500 8530| 8570| 8,600 8630| 8 660
32| 8250| 8290| 8320| 8360| 8390| 8430| 8460| 8500| 8530 8570| 8600| 8630 8670 8700 8,740| 8770 8800| 8830 8870 8900 8930
33| 8510| 8540| 8580 | 8620 8650 | 8690| 8720| 8760 8790| 8,830| 8.860| 8900| 8930{ 8970| 9,000 9,040 9,070| 9,110| 9,140| 9 170| 9210
34 | 8760| 8800] 8840| 8870 8910| 8950 | 8980| 9,020| 9,080| 9,080| 9,130| 9,170| 9,200 9240| 9,270| 9,310 9,340 9,380 | 9,410| 9,450 9,480
35| 9,020 9060 9,100| 9,130 9,170| 9,210| 9,250| 9,290| 9,320| 9,360| 9,400| 9,430| 9,470| 9,510| 9,540| 9,580| '9,620| 9,650 | 9,690 | 9,730| 9,760
36| 9280 9,320 9,360| 9,400 9,440 9,470 9,510| 9.550| 9.590| 9,630| 9,670 9,710| 9,740| 9,780| 9,820| 9,860 | 9,890| 9,930 | 9,970| 10,010 10,040
37| 9,540| 9.580| 97620| 9,660| 9,700| 97401 9.780| 9,820} 9,860| 9.900| 9.940| 9,980 | 10,020| 10,060 | 10,100 | 10,140 | 10,170 | 10,210 | 10,250 | 10,290 | 10,330
3.8 9,850 | 9,890 9:930| 9,970 | 10,010 | 10,050 | 10,100 | 10.140 | 10,180 | 10,220 | 10,260 | 10.300| 10,340 | 10,380 | 10,420 | 10,460 | 10,500 | 10,540 | 10,580 | 10,620
39 | 10,070 | 10,120 | 10,160 | 10,200 | 10,240 | 10,290 | 10330 | 10.370 | 10.410| 10,460 | 10,500 ! 10,540 | 10,580 | 10,620 | 10,660 | 10,700 | 10,740 | 10,780 | 10,830 | 10,870 | 10,910
40 | 10,340 10,390 | 10,430| 10,480 | 10,520 10,560 | 10,610} 10,650 | 10,690 | 10,740 | 10,780 | 10,820| 10,870| 10,910 | 10,950 10,990 | 11,030 | 11,080 | 11,120 | 11,160 | 11,200
41 110,620 | 10,660 | 10,710 10,750 { 10,800 | 10,840 | 10,890 | 10,930 | 10,980 | 11,020 | 11,070} 11,110| 11,150 | 11,200 | 11,240 | 11,280 | 11,330| 11,370 | 11,410| 11,450 | 11,500
42 | 10,890 | 10,940 | 10,990 | 11,030 | 11,080 | 41.130| 11,170] 11,220 | 11,260 | 11,310 | 11,360 | 11,400 | 11,440| 11,490 | 11,530 | 11,580 | 11,620 | 11,670 | 11,710 | 11,750 ! 11,800
43 [ 11,170 11,220 | 11.270| 11,320 | 11,370 | 41,410 | 11,460| 11,510 | 11,550 | 11,600 | 11,650 | 11,690 | 11,740| 11,790 | 11,830 | 11,880 | 11,920 | 11,970 | 12,010 | 12,060 12,100
44 | 11,460 | 11.510| 11,560 | 11,610 11,650 [ 11,700 | 11,750| 11,800 | 11,850 | 11,900 | 11,940| 11,990 | 12,040 | 12,080 | 12,130 | 12,180 | 12,230 | 12,270 | 12,320 | 12,360 | 12,410
45 | 11,740 11,800 11,8501 11,900 | 11,950 | 12,000 | 12,050 | 12,090 | 12,140 | 12,190 | 12,240 | 12,290 | 12,340 | 12,390 | 12,440 | 12,480 | 12,530 | 12,580 | 12,630 | 12,670 | 12,720
46 | 12030 12,090 | 12, 140| 12,190 | 12,240} 12,290 | 12,340 | 12,390 | 12,440 | 12,490 | 12,540 | 12,590 | 12,640| 12,690 | 12,740 | 12,790 | 12,840 | 12,890 | 12,940 | 12,990 | 13,040
47 | 12,330 | 12,380 | 12,430 | 12,490 | 12,540 | 12,590 | 12,640 | 12,700 | 12,750 | 12,800 | 12,850 | 12,900 | 12,950 | 13,000 | 13,050 | 13,100 | 13.150| 13,200 13,250 | 13,300 13,350
48 | 12,620 | 12,680 | 12,730 | 12,790 | 12,840 12.890 | 12,950 | 13,000 { 13,050 | 13,110 | 13,160 | 13.210| 13,260 13,320 370 | 13.420 | 13.470 | 13,520 | 13,570 | 13,620 ] 13,680
49 | 12,920 | 12,980 | 13,030| 13,090 | 13,150 | 13,200 | 13,260 | 13.310| 13,360 | 13,420 | 13,470 | 13,530 | 13,580 | 13,630 | 13,690 | 13,740 | 13,790 | 13,840 | 13,900 | 13,950 | 14,000
50 | 13,230| 13,280 13,340 | 13,400 | 13,450 | 13,510 | 13,570 | 13,620 | 13,680 | 13,730 13,790 | 13,840 | 13,900 | 13,950 [ 14,010 | 14,060 | 14,120 | 14,170 14,220 | 14,280 | 14,330
51 | 13,530 | 13,590 | 13,650 | 13,710| 13,770 | 13,820 | 13,880 | 13,940 | 13,990 | 14,050 | 14,110 | 14,160 | 14,220 | 14,280 14,390 | 14,440 | 14,500 | 14,550 | 14,610 | 14,660
52 | 13,840 13,900 13,960 | 14,020 | 14,080 | 14:140| 14,200 14,260 | 14,320 | 14,370 | 14,430 | 14,490 | 14,550 | 14,600 | 14,660 | 14,720 | 14,770 | 14,830 | 14,890 | 14,940 | 15,000
53 | 14,150 | 14,220 | 14,280 | 14,340 | 14,400 | 14,460 | 14,520 | 14,580 | 14,840 | 14,700 | 14,760 | 14,820 | 14,880 | 14,930 | 14,990 | 15,050 | 15,110 | 15,170 | 15,220 | 15,280 | 15, 340
54 | 14,470 | 14,530 | 14,600 14,660 | 14,720 | 14,780 | 14,840 | 14,910 | 14,970 | 15,030 | 15,090 | 15,150 | 15,210 | 15,270 | 15,330 | 15,390 15,450 | 15 510| 15,560 | 15,620 | 15,680
55 | 14,790 | 14,850 | 14,920 | 14,980 | 15,050 | 15,110 | 15,170 | 15,230 | 15,300 | 15,360 | 15,420 15,480 { 15,550 | 15,610 | 15,670 | 15,730 | 15,790 | 15,850 | 15,910 | 15,970 | 16,030
56 | 15,110 | 15,180 | 15,240 | 15,310 15,370 | 15,440 | 15,500 | 15.570 | 15.630 | 15,700 | 15,760 | 15,820 | 15,880 | 15,950 | 16,010| 16,070 | 16,130 | 16,200 | 16,260 | 16,320 | 16, 380
57 | 15,440 | 15,510 | 15,570 | 15,640 | 15,710| 15.770| 15, 15,900 | 15,970 | 16,030 16,100 | 16,160 | 16,230} 16,290 | 16, 16,420 | 16,480 16,550 | 16,610 ] 16,670 | 16,730
58 | 15.770| 15,840 | 15,910| 15,970 | 16,040 | 16,110 | 16.180 | 16,240 | 16,310 | 16,380 | 16,440 | 16,510 | 16,580 | 16,640 | 16,7101 16,770 | 16,840 | 16,900 | 16,970 17,030 | 17,
59 | 16,100 16,170 | 16,240 | 16,310 | 16,380 | 16,450 | 16,520 | 16,590 | 16,660 | 16,720 | 16,790 | 16,860 | 16,930 | 16,990 | 17,060 | 17,130 | 17,190 | 17,260 [ 17,330 | 17,390 | 17,460
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NORRIS DAM
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*

IN CUBIC FEET PER SECOND

59

wih HEADWATER ELEVATION wiy
°%5z | 980 981 982 983 984 985 986 987 988 989 990 99 992 993 994 995 996 997 998 999 | 1000 |°5:
6.0 | 16,440 | 16,510 | 16,580 | 16,650 | 16,720 | 16,800 | 16,870 | 16,940 | 17,010 17,080 | 17,140 | 17,210 | 17,280 | 17,350 | 17,420 17,490 | 17,550 | 17,620 | 17,690 | 17,760 | 17,820 | 6.0
6.1 | 16,780 | 16,850 | 16,930| 17,000 | 17,070 | 17,140 | 17,220 | 17,290 | 17,360 | 17,430 | 17,500 17,570 | 17,640 | 17,710 | 17,780 | 17.850 | 17,920 | 17,990 | 18,060 | 18 130 | 18,190 | 6.1
6.2 | 17,120 17,200 | 17,270 17,350 | 17,420 | 17,500 | 17,570 | 17,640 | 17.720| 17,790 | 17,860 | 17.930| 18,000 | 18,080 | 18,150 | 18,220 | 18,290'| 18,360 | 18,430 | 18,500 | 18,570 | 6.2
6.3 | 17,470 17.550 | 17.630| 17.700| 17,780 | 17,850 | 17,930 | 18,000 | 18,080 | 18,150 | 18.230| 18,300 | 18370 | 18,440 | 18,520 | 18,590 | 18.660 | 18,730 | 18,810 | 18,880 | 18,950 | 6.3
6.4 | 17,830 17,900 | 17,980 | 18,060 | 18,140 | 18,210 | 18,290 | 18,370 | 18,440 18,520 | 18,590 | 18,670 | 18,740 | 18,820 | 18,890 | 18,970 | 19,040 | 19,110 | 19,190 | 19,260 | 19,330 | 6.4
6.5 | 18,180 | 18,260 | 18,340 | 18,420 | 18,500 | 18,580 | 18,660 | 18,740 | 18,810 18,890 | 18,970 | 19,040 [ 19,120 | 19,200 | 19,270 | 19,350 | 19,420 | 19,500 [ 19,570 | 19,650 | 19,720 | 6.5
6.6 | 18,550 | 18,630 | 18,710 | 18,790 | 18,870 | 18,950 | 19,030 | 19,110 | 19,190 19,270 | 19.350| 19,430 [ 19,500 | 19,580 | 19,660 | 19,730 | 19,810 | 19,890 | 19,960 | 20,040 | 20,120 | 6.6
6.7 | 18,910 19,000 | 19080 | 19,160 | 19,240 | 19,330 | 19,410 | 19,490 | 19,570 19,650 | 19,730 | 19,810 | 19,890 | 19,970 | 20,050 | 20,130 | 20,210 | 20,280 | 20,360 | 20,440 | 20,520 | 6.7
6.8 | 19,290 | 19,370 | 19,460 | 19,540 | 19,620 | 19,710 | 19,790 | 19,870 | 19,960 1 20,040 | 20, 120 | 20,200 [ 20,280 | 20,360 | 20,440 | 20,520 | 20,600 | 20,680 | 20,760 | 20,840 | 20,920 | 6.8
69 | 19,670 19,750 | 19,840 | 19,920 | 20,010 | 20,100 | 20,180 | 20270 | 20,350 | 20430 | 20,520 | 20,600 | 20,680 | 20,770 | 20,850 | 20,930 | 21,010 | 21,090 | 21,170 21,250 | 21,330 | 6.9
7.0 | 20,050 | 20,140 | 20,230 | 20,320 | 20,400 | 20,490 | 20,580 | 20,660 | 20,750 | 20,830 | 20,920 | 21,000 | 21,090 | 21,170 | 21,260 | 21,340 | 21,420 | 21,510 | 21,590 | 21,670 21,750 | 7.0
71 ,440 | 20,530 | 20,620 | 20,710 | 20,800 | 20,890 | 20,980 | 21,070 | 21,150 | 21,240 | 21,330 21,420 21,500 | 21,590 | 21,670 | 21,760 | 21,840| 21,930 22,010 | 22,100 | 22,180 | 7.1
7.2 | 20,840 20,930 | 21,030 21,120 | 21,210 21,300 | 21,390 | 21,480 | 21,570 21,660} 21.750| 21.830| 21,920 | 22,010 | 22,100 | 22,180 | 22,270 | 22,360 | 22,440 22,530 | 22,610 | 7.2
7.3 | 21,250 21,340 | 21,440 | 21,530 | 21,620 | 21,710 | 21,810 | 21,900 | 21,990 | 22, 080 | 22,170 | 22,260 | 22,350 | 22, 440 | 22,530 | 22,620 | 22,710 | 22,790 | 22,880 | 22,970 | 23,060 | 7.3
7.4 | 21,660 | 21,760 | 21,860 | 21,950 | 22,040 | 22,140 | 22.230 | 22.330 | 22,420 | 22.510| 22,610 | 22,700 | 22,790 | 22,880 | 22,970 | 23060 | 23,150 | 23,240 | 23,330 | 23,420 | 23.510 | 7.4
7.5 | 22,000 22,190 | 22,280 22,380 | 22,480 | 22,570 | 22,670 | 22,760 | 22,860 | 22,950 | 23,050 | 23,140 | 23,240 | 23,330 | 23,420 | 23,510 23,610 23,700 | 23,790 | 23,880 | 23,970 | 7.5
7.6 | 22,520 22,620 | 22,720 | 22,820 | 22,920 23,020 | 23,120 | 23,210 | 23,310 23, '500 | 23,600 | 23,600 | 23,790 | 23.880 | 23,980 | 24,070 | 24,170 | 24,260 | 24,350 | 24,440 | 7.6
7.7 | 22,970 | 23,070 | 23,170 | 23.270 | 23,370 | 23,470 | 23,570 | 23,670 | 23,770 | 23,870 | 23.970 | 24,070 | 24,160 | 24,260 | 24,360 | 24,450 | 24,550 | 24,650 | 24,740 | 24,840 | 24,930 | 7.7
7.8 | 23,430 | 23,530 | 23,630 | 23,740 | 23,840 | 23,940 | 24,040 | 24,150 | 24,250 | 24,350 | 24.450 | 24.550 | 24,650 | 24,750 | 24,840 | 24,940 | 25,040 | 25 140 | 25,230 | 25,330 | 25,430 | 7.8
7.9 | 23/900| 24,000 | 24110 24.210 | 24,320 | 24,420 | 24,530 | 24.630 | 24,730 | 24. 24940 | 25,040 | 25,140 | 25240 | 25,340 | 25,440 | 25,540 | 25,640 | 25,740 | 25,840 | 25,940 | 7.9
8.0 | 24,380 24,490 | 24,600 | 24,700 | 24,810 | 24,920 | 25,020 | 25,130 | 25,240 | 25,340 | 25,450 | 25,550 | 25 650 | 25 760 | 25,860 | 25,960 | 26,060 | 26,160 | 26,270 | 26,370 | 26,470 | 8.0
WARNING --|To avoid cavitation damage to the sluice |conduits do| not use openings greater than 8 fept except in| emergencies

8.1 | 24,880 24,9901 25,100 | 25,210 | 25,320 | 25,430 | 25,540 | 25,650 | 25,750 | 25,860 | 25,970{ 26,070 | 26, 180 26,2é0 26,390 | 26,490 | 26,600 | 26,700 | 26,810 | 26,910 | 27,010 | 8.1
8.2 | 25400 25510 25.620| 25,730 | 25,850 | 25,960 | 26.070 | 26. 180 | 26,290 | 26,400 | 26.510| 26,620 | 26,720 | 26,830 | 26.940 | 27.050 | 27,150 | 27,260 | 27,360 | 27,470 | 27,570 | 8.2
8.3 | 25,930 | 26,040 26,160 | 26,280 | 26,390 | 26,500 | 26.620 | 26,730 | 26,840 | 26,950 | 27,060 | 27,180 | 27,290 | 27,400 | 27.510 | 27,620 | 27,720 | 27,830 | 27,940 | 28,050 | 28,150 | 8.3
8.4 | 26,470 26,580 | 26,700 | 26,820 26,940 | 27,050 | 27,170 | 27,280 | 27.400 | 27,510 | 27,630 | 27,740 27,850 | 27,970 | 28,080 | 28,190 | 28.300 | 28,410 | 28,520 | 28,630 | 28,740 | 8.4
8.5 | 26,950 | 27,070 | 27,190 | 27.310] 27,430 | 27,550 | 27,670 | 27,790 | 27,900 | 28,020 | 28,140 | 28,250 | 28,370 | 26,480 | 28,600 | 28,710 | 28,820 | 28,940 | 29,050 | 29,160 | 29,270 | 8.5
8.6 | 27,400 | 27.530{ 27.650 | 27,770 | 27,890 | 28,010 | 28,130 | 28,250 | 28,370 | 28,490 | 28.610 | 28,730 | 28,840 | 28,960 | 29,080 29,190 | 29,310 | 29,420 | 29, 29,650 | 29,760 | 8.6
87 | 27,830 | 27,960 | 28.080 | 28.210| 28,330 | 28,450 | 28,580 | 28,700 | 28,820 | 28,940 | 29,060 | 29,180 | 29,300 | 29,420 | 29,530 | 29,650 | 29,770 | 29,890 | 30,000 | 30,120 | 30,230 | 8.7
8.8 | 28,260 | 28,390 | 28,510 | 28,640 | 28,760 | 28,890 | 29,010 | 29,140 | 29,260 | 29,380 | 29,500 | 29,630 | 29,750 | 29,870 | 29,990 | 30,110 | 30,230 | 30,340 | 30,460 | 30,580 30,700 | 8.8
89 | 28.700| 28,820 28,950 | 29,080 | 29,210 | 29330 | 29,460 | 29,590 | 29,710 | 29830 | 29960 | 30,080 | 30,200 | 30,330 | 30,450 | 30,570 | 30,690 | 30,810 | 30,930 | 31,050 | 31,170 | 8.9
9.0 | 29,140 | 29,280 | 29,410 | 29,540 | 29,660 | 29,790 | 29,920 { 30,050 | 30,180 | 30, 300 | 30,430 | 30,550 | 30,680 | 30,800 | 30,930| 31,050 | 31,170 | 31,300 | 31,420 | 31,540 { 31,660 | 9.0
91 | 29,610 | 29,740 | 29,870 | 30.010 | 30,140 | 30 270 | 30,400 | 30,530 | 30,660 | 30,790 | 30.910| 31,0401 31,170 | 31.300| 31,420 | 31,550 | 31,670 | 31,800 | 31,920 | 32,040 32,170 | 9.1
92 | 30,080 | 30,220 30,350 | 30,490 | 30,620 | 30,750 | 30,890 31,020 | 31,150 | 31,280 | 31.410| 31.540| 31,670 | 31,800 31,930 | 32,050 | 32,180 | 32,310 | 32,430 | 32,560 | 32,680 | 9.2
93 | 30,550 | 30,690 | 30,830 | 30,960 | 31,100 | 31,240 | 31,370 31,500 | 31,640 | 31,770 | 31,900 | 32,030 32,170 | 32,300 | 32,430 | 32,560 | 32,690 | 32,820 | 32,940 | 33,070 | 33,200 | 9.3
94 | 31,010 31,150 | 31,290 | 31,430 | 31,570 | 31,700 31,840 31,980 | 32,110 | 32,250 | 32,380 32,510 | 32,650 | 32 780| 32,910 | 33.050 | 33,180 | 33310 | 33,440 | 33,570 | 33,700 [ 9.4
9.5 31,120{ 31,260 | 31,400 | 31,540 | 31,680 | 31,810 | 31,950 | 32,000 | 32,220 | 32,360 | 32,490 | 32,630 | 32,760 | 32,900 | 33,030 33,160 | 33,290 | 33,420 | 33,560 | 33,690 | 33,820 | 9.5*
9.6*| 31,210 31,360 | 31,500 31 31,770 | 31,910 | 32,050 | 32,190 | 32,320 | 32,460 | 32,600 32,730 | 32,870 | 33,000 | 33,130 | 33,270 | 33,400 | 33,530 | 33,660 | 33,790 | 33,920 | 9.6*
9.7*| 31.300| 31,440 | 31,580 31,720 | 31,860 | 32,000 | 32,140 | 32,280 | 32,410 | 32,550 | 32,690 | 32,820 | 32,960 | 33,090 | 33,220 | 33,360 { 33,490 | 33,620 | 33,750 | 33,880 | 34,020 | 9.7*
9.8°| 31,380 | 31,520 | 31,660 | 31,800 | 31,940 | 32,080 | 32.220| 32,350 | 32,490 | 32,630 | 32,770 | 32,900 | 33,040 | 33,170 | 33,300 | 33,440 | 33,570 | 33,700 | 33,840 | 33,970 | 34,100 | 9.8
9.9°| 31,4401 31,580 | 31.720| 31,860 | 32,000 | 32140 | 32,280 | 32,420 ] 32,560 32,700 | 32,830 | 32,970 | 33100 | 33,240 | 33,370 | 33,510 | 33,640 | 33,770 | 33,910 34,040 | 34,170 | 9.9*
10.0* | 31,490 | 31,630 | 31,780 | 31,920 | 32,060 | 32,200 | 32,340 | 32,470 32,610 | 32,750 32,890 | 33,020| 33,160 { 33,290 | 33,430 | 33,560 | 33,700 33,830 | 33,960 | 34,000 34,230 [10.0*
MAY 2000 * Except that only gates 1,3, and 6 are opened more than 9.4 feet. For HEADWATER 980 to 1000

openings above 9.4 feet, gates 2,4, 5,7, and 8 are set to 9.4-feet open.




60 NORRIS DAM
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
1000 | 1001 [ 1002 | 1003 [ 1004 [ 1005 | 1006 | 1007 | 1008 [ 1009 | 1010 | 1011 [ 1012 [ 1013 [ 1014 [ 1015 | 1016 | 1017 | 1018 | 1019 | 1020

GATE
OPENING
IN FEET

GATE
OPENING
IN FEET

WARNING -- Tq avoid cavitation damage to the slujce gate seals do [not open the sluigces less than 1 foot.
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1.0 0
1.1 A
1.2 2
1.3 3
1.4 4
1.5 4,580 | 4,590 10| 4,620| 4,640( 4,660 4,670| 4,690 4,700| 4,720 4,730| 4,750| 4,760 | 1.5
16 | 47201 4,740| 4,750} 4,770 4,790 | 4,800 4,820 4,850 | 4,870 4,890| 4,900 4,920| 4,940 4,950| 4,970| 4,980| 5000| 5020f{ 5030 5050 |16
1.7 | 4,980| 5000| 5020 5040| 5060| 5070} 5,090 11 5,130| 5140 5160| 5180| 5200 5210 5,230| 5250| 5260| 5280} 5300 5320| 5330 |17
1.8 | 5250 5,270 5,300 5,320 \ \ 38 5,400 | 5,420| 54301 5450| 5470 5490 5510] 5,520 5560 5580| 5600{ 5610 |18
1.9 | 5510) 5530 5,550} 5570 5690 | 5610 5,630 , 65 5,670 | 5,690| 5710 5730 5740| 5760{ 5780| 5800| 5820 5840| 5860| 5880 5900 (1.9
20 | 5770 5790! 5810} 5,830| 5850| 5870} 5,900 ,920| 5,940 | 5960 5980| 6,000| 6,020 6,040|.6,060| 6,080 6100 6120 6,140{ 6,160 6,180 | 2.0
21 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| 63%0; 6,410{ 6,430| 6,450 |21
22 | 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 |22
23| 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| 6920 6940| 6,970 6,990 7,010 |23
24 | 6,810 6,840 6,860 6,890 6,9 6,930 6,960| 6,980| 7,010 7,030{ 7,060 7,080| 7,100 7,150 | 7,170| 7,200 7,220 7,240| 7,270| 7,290 | 24
25| 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 |25
26 | 7,330) 7,360| 7,390 7,410 7,440 7,470| 7,490 ,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
27 | 17,600 20 7,650 7,680| 17,7104 7,730 , 7,790 7,8701 7,900| 7,920] 7,950| 7,970| 8,000 8030( 8050 8080 8110| 8130 |27
28 | 7,860| 7,890| 7,920 7,950| 7,970 8,000{ 8,030( 8,060( 8090 8110 140 N 8,200 8,220| 8,250 | 8280 8310| 8330 8,360| 8390 8,410 |28
29 | 8130 8,160| 8,180| 8,210| 8,240 8,270 8,300 8,330| 8,360 8,390 8420 8,450 8,470 8 500 ) 8,610 8,640 8,670| 8,700 |29
30| 8390 8420 8,450| 8,480 8,510) 8,540 8,570| 8,600 8630 8660 8690{ 8720| 8750 8780 8810} 8, 8,870 8,900| 8,930 8,960| 8,980 |30
31 8,660, 8,690( 8,730| 8760 8790 8820 8850| 8880 8910 8, 8,970 | 9,000 9,030| 9,060| 9,090 9,120 9,150| 9.180| 9,210| 9,240| 9,270 | 31
32| 89304 8970| 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 |32
33| 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, 33
34 | 9,480| 9,520| 9,550 | 9,590 9,620 9,650 9,690| 9,720 9,760 9,790 9,820 9,860 9,830 9 92 9,960 | 9,990 10,020 | 10,060 | 10,090 | 10,120 | 10,150 | 34
35| 97601 9,800 9,830| 9,8707 9,900 9,940 970 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
36 | 10,040| 10,080 | 10,120 | 10,1501 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
371 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
38 | 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
39 [ 10,910} 10,950 | 10,990 11,030} 11,060} 11,100 | 11,1 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 | 39
40 | 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 | 11,7201 11,760 | 11,800 11,840} 11,880 | 11,920 | 11,960 | 12,000 | 4.0
41 | 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
42 | 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 | 12,4 12,470} 12,510 | 12,560 | 12,600 | 12,640 | 4.2
43 | 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
44 | 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 | 13,250 | 13,2 4.4
45 | 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
46 | 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
47 | 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 ,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
49 | 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
50 | 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
51 ] 14,660 14,720 | 14,770 | 14,820 | 14,880 | 14,930 14,980 | 15, 5,090{ 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
52 1 15,000 15,050 | 15,110 15,160 | 15,220 15,270} 15,330 | 15, 380 ,4401 15,490 | 15,540 | 15,600 15650 | 15,700 15,760 | 15,810 | 15,860 | 15920 | 15,970 | 16,020 | 16,070 { 5.2
53 | 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| 16,080 16,120 | 16,170 | 16,220 | 16,280 | 16,330 | 16,380 | 16,440 | 5.3
54 1 15,680 | 15,740 | 15,800 15,860} 15,910} 15970 | 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
55| 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
56 | 16,380 16,440 | 16,5001 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
57 | 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 | 57
58 | 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 | 17,980 | 18,020 | 18,080 | 18,140 | 18,200 | 18,260 | 18,320 { 5.8
59 | 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 200



IN CUBIC FEET PER SECOND

NORRIS DAM
DISCHARGE FOR ALL SLUICES AT IDENTICAL

OPENINGS*

61

HEADWATER ELEVATION
35z | 1000 | 1001 | 1002 | 1003 | 1004 | 1005 | 1006 | 1007 | 1008 | 1009 | 1010 | 1011 | 1012 | 1013 | 1014 | 1015 | 1016 | 1017 | 1018 | 1019 | 1020 | 5=
6.0 | 17,820 | 17,890 | 17,950 | 18,020 18,090 | 18,150 | 18,220 | 18,280 | 18,350 | 18,410 | 18,480 | 18,540 | 18,600 | 18,670 | 18,730 | 18,790 | 18,860 | 18,920 | 18,980 | 19,040 | 19,110 | 6.0
6.1 | 18,190 | 18,260 | 18,330 | 18,400 | 18,460 | 18,530 | 18,600 | 18,660 | 18,730 | 18,790 | 18,860 | 18,930 | 18,990 | 19,060 | 19,120 | 19,190 | 19,250 | 19,310 | 19,380 | 19,440 | 19,500 | 6.1
6.2 | 18,570 | 18,640 | 18,710 | 18,780 18,840 | 18,910 | 18,980 | 19,050 | 19,120 | 19, 180 19 250 | 19,320 | 19,380 | 19,450 | 19,520 | 19,580 | 19,650 19,710 | 19,780 | 19,840 | 19,910 | 6.2
6.3 | 18.950 | 19,020 | 19,090 | 19,160 | 19,230 | 19,300 | 19,370 | 19,440 | 19,510| 19,570 | 19,640 | 19,710 | 19,780 | 19,850 | 19,910 | 19,980 | 20,050 | 20,120 | 20,180 | 20,250 | 20.320 | 6.3
6.4 | 19,330 | 19,400 | 19,480 | 19,550 | 19,620 | 19,690 | 19,760 | 19,830 | 19,900 | 19,970 | 20,040 | 20,110 | 20,180 | 20,250 | 20,320 | 20390 | 20, 460 20,590 | 20,660 | 20,730 | 6.4
6.5 | 19,720 | 19,790| 19,870 | 19,940 20,010 | 20,090 | 20,160 | 20,230 | 20,300 | 20,370 | 20,450 20,520 | 20,590 | 20,660 | 20,730 | 20,800 | 20,870 | 20,940 | 21,010| 21,080 | 21,150 | 6.5
6.6 | 20,120 | 20,190 | 20,270 | 20,340 | 20,410 | 20,490 | 20,560 | 20,640 | 20,710 | 20,780 | 20,860 | 20,930 | 21,000 21,070 | 21,140 | 21.220| 21,290 | 21,360 | 21,430 | 21,500 | 21,570 | 6.6
6.7 | 20,520 | 20,590 | 20,670 | 20,750 | 20,820 | 20,900 [ 20,970 24,050 | 21,120 | 21,200 | 21,270 | 21,350 | 21,420 21,490 | 21,570 | 21.640| 21,710 21,860 | 21,930 | 22,000 | 6.7
6.8 | 20,920 | 21,000 | 21,080 | 21,160 | 21,230 | 21,310 | 21,390 21,460 | 21,540 | 21,620 | 21,690 | 21,770 | 21,840 21,920 21,990 | 22,070 | 22,140 | 22,220 | 22,290 | 22,360 | 22,440 | 6.8
6.9 | 21,330 | 21,410 21,490 | 21,570 21,650 | 21,730 | 21,810 | 21,890 | 21,970 | 22,040 | 22,120 | 22,200 | 22,270 | 22,350 | 22,430 | 22,500 22,580 | 22,660 | 22,730 | 22,810 | 22.880 | 6.9
7.0 | 21,750 | 21,830 | 21,920 | 22,000 | 22,080 | 22,160 | 22,240 | 22,320 | 22,400 | 22,480 | 22,560 | 22,630 | 22,710 | 22,790 | 22,870 | 22,950 | 23,020 | 23,100 | 23,180 | 23,250 | 23,330 | 7.0
7.1 | 22,180 | 22,260 | 22,350 | 22,430 | 22,510 | 22,590 | 22.670 | 22,760 | 22,840 | 22,920 | 23,000 | 23,080 | 23,160 | 23,240 | 23,320 | 23.400 | 23,480 | 23,560 | 23,630 23,710 | 23.790 | 7.1
7.2 | 22,610 | 22,700 | 22,780 | 22,870 | 22,950 | 23,040 | 23,120 | 23,200 | 23,280 | 23,370 | 23,450 | 23,530 | 23,610 | 23.690 | 23,780 | 23.860 | 23,940 | 24,020 | 24,100 | 24,180 | 24,260 | 7.2
7.3 | 23,060 | 23,140 | 23,230 | 23,320 | 23,400 | 23,490 | 23,570 | 23,660 | 23,740 | 23,830 | 23,910 | 23,990 | 24,080 | 24,160 | 24,240 | 24,320 | 24,410 | 24,490 | 24,570 | 24,650 | 24,730 | 7.3
74 | 23,510 | 23,600 | 23,690 | 23,770 | 23,860 | 23,950 | 24,030 | 24,120 | 24,210 | 24,290 | 24.380 | 24.460 | 24,550 | 24.630 | 24,720 | 24,800 | 24,890 | 24,970 | 25,050 | 25,140 | 25.220 | 7.4
7.5 | 23,9701 24,080 | 24,150 | 24,240 | 24,330 | 24,420 | 24,510} 24,600 | 24,680 | 24,770 | 24,860 | 24,950 | 25,030 | 25,120 | 25,210 | 25,290 | 25,380 | 25,460 | 25,550 | 25,630 | 25,720 | 7.5
76 | 24,4401 24,540 | 24,630 | 24,720 | 24,810 | 24,900 | 24,990 | 25,080 | 25,170 | 25,260 | 25,350 | 25,440 | 25,530 | 25,620 | 25,700 | 25,790 | 25,880 | 25,970 | 26,050 | 26,140 | 26,230 | 7.6
7.7 1 24,930 | 25020| 25 120 | 25,210 | 25,300 | 25,400 | 25,490 | 25,580 | 25,670 | 25,760 | 25 850 | 25,950 | 26, 040 | 26,130 | 26,220 | 26,310 | 26,390 | 26,480 | 26,570 | 26.660 | 26,750 | 7.7
7.8 | 25,4301 25520 | 25,620 | 25,710 | 25,810 | 25,900 | 26,000| 26,090 | 26,190 | 26,280 | 26,370 | 26,460 | 26, 560 | 26,650 | 26, 740 | 26,830 | 26,920 | 27,010 | 27,100 | 27.190 | 27,280 | 7.8
79 | 25,940 | 26.040| 26,140 | 26,230 | 26,330 30 26,620 | 26,710 | 26,810 | 26,900 | 27,000 | 27,090 | 27,190 | 27,280 | 27,370 | 27,470 | 27.560 | 27,650 | 27,740 | 27,830 | 7.9
8.0 | 26,470 | 26,570| 26,670 | 26,770 | 26,870 | 26,960 | 27,060 | 27,160 | 27,260 | 27,350 | 27,450 | 27,550 | 27,640 | 27,740 | 27,840 | 27,930 | 28,030 | 28,120 | 28,210 | 28,310 | 28,400 | 8.0
WARNING --|To avoid cgvitation damage to the sluice |conduits do| not use openings greater than 8 fept except in| emergencies.
81 | 27,010 27,110 27,220 | 27,320 | 27,420 27,520 | 27,620 | 27,720 | 27,820 | 27,920 | 28,020 | 28,120 | 28,210 | 28,310 | 28,410 | 28,510 | 28,600 | 28,700 | 28,800 | 28, 890 | 28,990 | 8.1
8.2 | 27,570 | 27,680| 27,780 27,890 27,990 | 28,090 | 28,190 | 28,300 | 28,400 | 28,500 | 28,600 | 28,700 | 28,800 | 28,900 | 29,000 | 29,100 | 29,200 | 29, 300 | 29,400 | 29,490 | 29,590 | 8.2
8.3 | 28,150 | 28,260| 28,370 | 28,470 | 28,580 | 28,680 | 28,790 | 28,890 | 29,000 | 29,100 29,200 | 29,310 | 29,410 | 29,510 | 29,610 | 29,720 | 29,820.| 29,920 | 30,020 | 30,120 | 30,220 | 8.3
8.4 | 28,740 | 28,850 | 28,960 | 29,070 | 29,170 | 29,280 | 29,390 | 29,490 | 29,600 | 29,710 | 29,810 | 29,920 | 30,020 | 30,130 | 30,230 | 30,330 | 30,440 | 30,540 | 30,640 | 30,740 | 30,850 | 8.4
8.5 | 29,270 | 29,380 29,490 | 29,600 | 29,710 | 29,820 | 29,930 30,040 | 30,150 | 30,260 | 30,360 | 30,470 30,580 | 30,680 30,790 | 30,900 | 31,000| 31,110 | 31,210| 31,310| 31,420 | 85
86 | 29,760 | 29,880 | 29,990 | 30,100 | 30,210 | 30,320 30,550 | 30,660 30,770 | 30,870 | 30,980 | 31,090 | 31,200 31,310] 31.420| 31.520| 31,630 | 31,740 | 31,840 | 31,950 | 8.6
8.7 | 30,230 | 30,350| 30,460 | 30,580 | 30,690 | 30,800 | 30,920 [ 31,030 31,140 31,250 | 31,360 | 31,470 | 31,580 | 31,690 | 31,800 31,910 | 32,020 | 32,130 | 32,240 | 32,350 | 32,450 | 8.7
88 | 30,700 | 30,810| 30,930 | 31,050 | 31,160 | 31,280 | 31,390 31,510 31,620 31,730 | 31.850 | 31,960 | 32,070 | 32,180 | 32,290 | 32,400 32,520 32,630 | 32,740 | 32,840 | 32,950 | 8.8
89 | 31,170 | 31,200 | 31,410 | 31,530 | 31,640 | 31,760 | 31,880 | 31,990 | 32,110 | 32,220} 32,340 | 32,450 | 32,570 | 32,680 | 32,790 | 32,910 | 33,020 | 33,130 | 33,240 | 33,350 | 33.460 | 8.9
9.0 | 31,660 31,780 | 31,900 | 32,020 | 32,140 | 32,260 | 32,380 | 32,500 [ 32,610| 32,730 | 32,850 | 32,960 33,080 33,200 | 33,310 33,420 | 33,540 33,650 | 33,770 | 33,880 | 33,990 | 9.0
91 | 32,1701 32,290 | 32,410 | 32,530 | 32,660 | 32,780 | 32,900 | 33,020 | 33;140| 33,260 | 33,370 | 33.490| 33,610 | 33,730 | 33,840 | 33,960 | 34,080 | 34,190 | 34,310 4,540 | 9.1
9.2 | 32,680 | 32,810| 32,930 33,060 | 33,180 | 33,300 | 33,430 | 33,550 | 33,670 | 33,790 | 33,910} 34,030 | 34150 | 34,270 34,390 [ 34,510 | 34,630 | 34,740 | 34,860 | 34,980 | 35 090 | 9.2
9.3 | 33,200 | 33,330| 33,450 | 33,580 | 33,700 | 33,830 | 33,950 | 34,080 | 34,200 | 34,320 | 34,440 | 34,570 | 34,690 | 34,810 | 34,930 | 35,050 | 35,170 | 35,290 | 35 410 | 35,530 | 35,650 | 9.3
94 | 33700 | 33.830| 33.950 | 34,080 | 34,210 | 34,340 | 34 34'500 | 34,710 | 34,840 | 34.960 | 35,090 | 35,210 | 35,330 | 35,460 35,580 | 35,700 | 35,820 | 35.940 | 36,060 36,180 | 9.4
9.5+| 33,820 | 33,940 34,070 | 34,200 | 34,330 | 34,460 34,580 | 34,710 | 34,840 | 34,960 | 35,090 | 35,210 | 35,340 | 35,460 | 35,580 | 35,700 | 35,830 | 35,950 | 36,070 | 36,190 | 36,310 | 9.5*
9.6*| 33,920 | 34,050 34,180 | 34,310 | 34,440 | 34,560 | 34,690 | 34,820 | 34,950 | 35,070 | 35,200 | 35,320 | 35,450 | 35,570 | 35 690 | 35,820 | 35,940 | 36,060 | 36,180 | 36,310 | 36,430 | 9.6*
9.7*| 34,020 | 34,150 34,270 | 34,400 | 34,530 | 34,660 | 34,790 | 34,920 | 35,040 35,170 35,290 | 35,420 | 35,540 | 35.670 | 35,790 | 35,920 | 36,040 | 36,160 | 36,290 | 36,410 | 36,530 | 9.7*
98| 34,100 | 34,230 34,360 | 34,490 | 34,620 | 34,750 | 34,870 35,000| 35,130 35,250 | 35 380( 35,510 | 35,630 | 35, 760 | 35, 880 | 36,010 | 36,130 | 36,250 | 36,370 36,500 | 36,620 | 9.8*
9.9*| 34,170 | 34,300| 34,430 | 34,560 | 34,690 | 34.820| 34,950 | 35,070 | 35,200 | 35,330 | 35 460| 35,580 35,710 | 35,830 35 960 | 36,080 | 36,200 | 36,330 | 36,450 | 36,570 | 36,700 | 9.9*
10.0*| 34,230 | 34,360 | 34,490 | 34,620 | 34,750 | 34,880 | 35,000 | 35,130 | 35,260 35,390 | 35,510 35,640 35,770 | 35,890 36,020 | 36,140 | 36,260 36,390 | 36,510 | 36,630 | 36,760 [10.0*
MAY 2000 * Except that only gates 1,3, and 6 are opened more than 9.4 feet. For HEADWATER 1000 to 1020

openings above 9.4 feet, gates 2,4, 5,7, and 8 are set to 9.4-feet open.




62 NORRIS DAM
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS

IN CUBIC FEET PER SECOND

GATE
OPENING
IN FEET

wip HEADWATER ELEVATION
©5z| 1020 | 1021 | 1022 [ 1023 | 1024 | 1025 | 1026 | 1027 | 1028 | 1029 | 1030 | 1031 | 1032 | 1033 | 1034 | 1035 | 1036 | 1037 | 1038 | 1039 | 1040
WARNING -- Tg avoid cavitation damage to the slujce gate seals do not open the sluiges less than 1 foot.

10 | 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
1.4 3,600| 3,610| 3,620| 3,630 3,640| 3,660 3,670| 3,680 | 3,6 3,700 3,710 3.720| 3,730| 3,740{ 3.750| 3,760| 3,780 3,790| 3,800 3,810
12 | 3,890 3,900 3,910| 3,920 3,90 3 3,930 4.000] 4.010| 4,020{ 4,030| 4,040 4,050| 4,070| 4,080| 4,090 4, 4110| 4,120
13| 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
14 | 4,470| 4,490| 4,500| 4,520 4,530| 4 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
15| 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| 5000 5010| 5020| 5040 5050
16 | 5050| 5060| 5080 5100| 5110| 5130| 5140 5160 5170| 5190 5200| 5220| 5240 525| 5270| 5280| 5300 5310| 5330| 5340| 5 360
17| 5330| 5350| 5370| 5380| 5400| 5420| 5430| 5450| 5470| 548 5500f 5510| 5530| 50550| 5560 5580| 5600 5610 5630 5640 5 660
18 | 5610 5630| 5650| 5670| 5680 | 5700| 5720| 5740| 5750( 5770| 5790} 5810| 5820 5 5860 580| 5890| 5910 5930| 5940| 5 960
19 | 5900 5930 5950 5970| 5990 | 6,010| 6,020| 6,040| 6,060| 6080} 6, 100 10| 6,130 6,150 6,170| 6,190] 6,200| 6,220| 6,240| 6,260
20 | 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
21| 6,450} 6,470| 6,490| 6,520| 6,540 6,560 | 6,580| 6,600| 6,620 6,660 | 6.680| 6,690| 6,710| 6,730| 6,750| 6,770| 6,790| 6,810| 6,830| 6 850
22| 6730} 6750 6,780| 6,800| 6,820| 6,840| 6,860 6.880| 6900| 6,920| 6940| 6,960 | 6,980| 7,000 7,030| 7.050| 7.070| 7,090 7,110| 7,130| 7, 150
23| 7.010| 7,030| 7.080| 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
24 | 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
25| 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
26 | 7,85%0| 7.870| 7,900| 7,920 7,950| 7,970| 8,000 8,020| 8050 8070| 8100| 8120| 8140| 8 170| 8190| 8,220 8240| 8260 8290| 8 310| 8330
27 | 8130 8160| 8180| 8210| 8230| 8260| 8280| 8310| 82340 8360 8390| 8410| 8440| 8460| 8490| 8510 8530| 8560 8580| 8610 8 630
28 | 8410| 8440| 8470| 8490| 8520| 8550| 8570| 8600| 8630| 8650 | 8 680 8,730| 8760| 8780| 8810| 8830| 8860| 8880| 8910| 8930
29| 8700 8730| 8750 8,810| 8 8,860 | 8,890| 8,920 8940| 8970 9,000| 9,020 9,080 | 9,100 9,130| 9,160| 9,180} 9,210 9,240
30 | 8980| 9010| 9,040 9,070| 9,100| 9130| 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
31| 9270 9.300| 9,330| 9,360| 9,390| 9,420( 9,450 9,480| 9,510| 9 9,560 | 9.590] 9,620| 9,650 9.680| 6710| 9,730| 9,760 9,790f 9,820| 9 850
32 9,560| 9,590| 9,620| 9,650| 9,690 | 9,720{ 9,750| 9, 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
33| 9:80| 9.80| 9,920| 9,950| 9,980| 10,010/ 10, 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
34 | 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
35 | 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 | 14,070| 11,100
36 | 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
37 | 11060 11,090 | 41,130 | 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
38 | 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 | 11,9701 12,000 12,040 | 12,070
39 | 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
40 | 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
41| 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
42 | 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
43 | 12,960 | 13,000 | 13,0501 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
44 | 13,290 | 13,340 13,380 13,420 | 13,460 | 13,510| 13,550 | 13,500 | 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
45 | 13,630 | 13,670 | 13,710 13,760 | 13,800 | 13,840 | 13,890 13,930 | 13,970| 14,020 | 14,080 | 14,100 | 14,140 | 14,190 | 14,230 | 14,270 | 14,310 | 14,350 | 14,390 | 14,440 | 14,480
46 | 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
47 | 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 | 14,890 940 | 14,9801 15,030 | 15,070 | 15110} 15 160 | 15,200
48 | 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
49 | 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 | 15,830 | 15,940
50 | 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
51 | 15,710| 15,760 15,810 15860 | 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
52 | 16,070 | 16,120 16,180 16,2301 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
53 | 16,440 | 16,490 16,540 16,600 16,650 | 16,700 | 16,750 | 16,810| 16,860 | 16,910 | 16,960 | 17,010| 17,080 | 17,1101 17,170 | 17,220 | 17,270 | 17,320 | 17,370 | 17,420 17,470
54 | 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
55 | 17,1801 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 | 17,9401 17,990 | 18,050 | 18,100 | 18,150 | 18,210 | 18,260
56 | 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 | 18550 | 18,610 | 18,660
57 | 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
58 | 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
59 | 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
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HEADWATER 1020 to 1040 : MAY 2000



NORRIS DAM

DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*

IN CUBIC FEET PER SECOND

63

HEADWATER ELEVATION L2t
5821 1020 | 1021 1022 | 1023 | 1024 | 1025 | 1026 | 1027 | 1028 | 1029 | 1030 | 1034 1032 | 1033 | 1034 | 1035 | 1036 | 1037 | 1038 | 1039 | 1040 |°5=
6.0 | 19,110 19,170 19,230 | 19,290 | 19,350 | 19,410 19,470 | 19,540 | 19,600 | 19,660 | 19,720 | 19,780 | 19,840 | 19,900 | 19,960 | 20,020 | 20,070 | 20,130 | 20,190 | 20,250 20,310 | 6.0
6.1 | 19,500 19,570 | 19.630| 19,690 [ 19,760 | 19,820 [ 19,880 19,940 20,010| 20,070 ] 20,130 | 20,190 | 20,250 | 20,310 | 20,370 | 20,430 | 20,490} 20,550 | 20,610 | 20,670 { 20,730 | 6.1
6.2 | 19,910| 19,970 20,040 | 20,100 | 20,160 | 20,230 [ 20,290 | 20,360 | 20,420 20,480 | 20,540 | 20,610 | 20,670 | 20,730 | 20,790 | 20,860 | 20,920 20,980 | 21,040 | 21,100 21,160 | 6.2
6.3 | 20,320 20,380 | 20,450 | 20,510 | 20,580 | 20,640 | 20,710} 20,77 ,840 | 20,900 | 20,970 | 21,030 | 21,090 | 21,160 | 21,220 | 21,280 21,35 21,470 | 21,530 | 21,600 | 6.3
6.4 | 20,730 20,800 20,860 | 20,930 21,000 | 21,060 | 21,130 | 21,200 21,260 21,330 | 21,390 | 21,460 | 21,520 | 21,590 | 21,650 | 21,720 | 21,780 | 21,850 | 21,910 | 21,970 | 22,040 | 6.4
6.5 | 21,150 21,220 21,280 | 21,350 | 21,420 | 21,490 | 21,560 | 21,620 21,690 21,760 | 21,820 | 21,890 | 21,960 | 22,020 | 22,090 | 22,160 | 22,220 | 22,290 | 22,350 | 22,420 | 22,480 | 6.5
6.6 | 21,570 21,6401 21,710 | 21,780 | 21,850 | 21,920 21,990 | 22,060 | 22,130 | 22,190 | 22,260 | 22,330 | 22,400 | 22.470 | 22,530 | 22,600 | 22,670 | 22,730 | 22,800 | 22,870 | 22, 930 | 6.6
6.7 | 22,000 22,070 | 22,140| 22,210 | 22,290 | 22,360 | 22,430 | 22,500| 22,570 22, 22,710 | 22,780 | 22,850 | 22,910 | 22,980 | 23,050 | 23,120 23,190 | 23,260 | 23,320 | 23,390 | 6.7
6.8 | 22,440 22,510 22,580 | 22,660} 22,730 | 22,800 | 22,870 22,940} 23,020 23,090 | 23,160 | 23,230 [ 23,300 | 23,370 | 23,440 | 23,510 | 23,580 | 23,650 23,720 | 23,790 | 23,860 | 6.8
6.9 | 22,880 | 22.960 | 23,030| 23,100 | 23180 | 23,250 | 23320 | 23,400 | 23.470| 23,540 | 23.620 | 23,690 | 23,760 | 23,830 | 23,900 | 23,980 | 24,050 | 24,120 | 24,130 | 24,260 | 24,330 | 6.9
7.0 | 23,330 23,410 | 23,480 | 23,560 | 23,630 | 23,710 23,780 | 23,860 | 23,930 24,010 | 24,080 | 24,160 | 24,230 | 24,300 | 24,380 | 24,450 | 24,520 | 24,590 | 24,670 | 24,740 | 24,810 | 7.0
71| 23,790 | 23,870 | 23,940 | 24,020 | 24,100 | 24,180 | 24,250 | 24,330 | 24,400 24,480 | 24,560 | 24,630 | 24,710 | 24,780 | 24.850 | 24,930 | 25,000 | 25,080 | 25,150 | 25,220 | 25,300 | 7.1
7.2 | 24,260 | 24,340 | 24,410 | 24,490 | 24,570 | 24,650 | 24,730 | 24,810 | 24,880 | 24,960 | 25,040 | 25,110 | 25,190 | 25,270 | 25,340 | 25,420 | 25,500 | 25,570 | 25,650 | 25,720 | 25,800 | 7.2
7.3 | 24,730| 24,810 | 24,890 | 24,970 | 25,050 | 25,130 | 25,210 | 25,290 | 25,370 | 25,450 | 25,530 | 25,610 | 25,690 | 25,760 | 25,840 | 25,920 | 26,000 | 26, 070 | 26,150 | 26,230 | 26,300 | 7.3
74 | 25220 | 25,300 | 25,380 | 25.470| 25,550 | 25.630 | 25710 | 25,790 | 25.870 | 25.950 | 26,030 | 26,110 | 26,190 | 26,270 | 26,350 | 26,430 | 26,510 26,670 | 26,740 | 26,820 | 7.4
7.5 | 25,720 25,800 25,880 | 25,970 | 26,050 | 26,130 | 26,220 | 26,300 | 26,380 26,460 | 26,550 | 26,630 | 26,710 | 26,790 | 26,870 | 26,950 | 27,030 | 27,110 | 27,190 | 27,270 | 27,350 | 7.5
7.6 | 26,230 | 26,310] 26,400 | 26,480 | 26,570 | 26,650 | 26,740 | 26,820 | 26,910] 26,990 | 27,070 | 27,160 | 27,240 | 27,320 | 27,400 | 27,490 | 27,570 | 27,650 | 27,730 | 27,810 | 27,890 | 7.6
7.7 | 26,750 | 26,840 26,920 | 27,010 | 27,100 | 27,180 | 27,270 27,360 | 27,440| 27,530 | 27,610 | 27,700 | 27,780 | 27,870 | 27,950 | 28,030 | 28,120 | 28,200 | 28,280 | 28,370 | 28,450 | 7.7
7.8 | 27,280 | 27,370 | 27,460 | 27,550 | 27,640 | 27,730 | 27,820| 27,900 | 27.990| 28,080 | 28,170 | 28,250 | 28,340 | 28,420 | 28,510 | 28,600 | 28,680 | 28,770 | 28,850 | 28,940 | 29,020 | 7.8
79 | 27.830| 27,930 | 28,020 | 28,110 | 28,200 | 28,290 | 28,380 | 28,470 | 28,560 | 28650 | 28730 | 28,820 | 28 910 | 29,000 | 29,090 | 29,170 | 29,260 | 29,350 | 29,440 | 29,520 | 29,610 | 7.9
8.0 | 28,400 | 28,500 | 28,590 | 28,680 | 28,770 | 28,870 | 28,960 | 29,050 | 29,140 | 29,230 | 29,320 | 29,410| 29,500 | 29,590 | 29,680 | 29,770 | 29,860 | 29,950 | 30,040 | 30,120 ! 30,210 | 8.0
WARNING --|To avoid cdvitation damage to the sluice |condujits do| not use openings greater than 8 fepet except in| emergencies.
8.1 | 28,990 | 29,080 | 29,180 29,270 | 29,370| 29,460 | 29,550 | 29,650 | 29,740| 29,830 | 29,930 | 30,020 | 30,110 | 30,200 30,290 | 30,380 | 30,480 | 30,570 | 30,660 | 30,750 | 30,840 | 8.1
8.2 | 29,590 | 29,690 | 29,790 29,880 { 29,980 | 30,080 | 30,170 | 30,270 | 30,360 | 30,460 | 30,550 | 30,650 | 30,740 | 30,830 | 30,930 | 31,020 | 31,110 | 31,200 | 31,300 | 31,390 | 31,480 | 8.2
8.3 | 30,220 30,320 | 30,420 30,510 30,610 30,710 | 30,810 | 30,910 | 31,000| 31,100 | 31,200| 31,290 | 31,390 | 31,490 | 31,580 | 31,680 | 31,770| 31,870 | 31,960 | 32,050 32,150 | 8.3
84 | 30,850 30,950 | 31,050 31,150 31,250 31,350 | 31,450 | 31,550 | 31,650 | 31,750 | 31,850 | 31,950 | 32,040 | 32, 140 | 32,240 | 32,340 | 32,430 32,630 | 32,720| 32,820 | 8.4
8.5 | 31,420 31,520 | 31,630| 31,730 31,830 31,930 | 32,030 | 32,140 | 32,240 | 32,340 | 32,440 32,540 | 32,640 32,740 | 32,840 | 32,940 | 33,040 | 33,130 | 33,230 | 33,330 33,430 | 85
86 | 31,950 32,050 | 32,160 | 32,260 32,370 | 32,470 | 32,570 | 32,680 | 32,780 | 32,880 | 32,990 | 33,090 | 33,190 | 33,290 | 33,390 | 33,490 | 33,590 | 33,690 | 33,790 | 33,890 33,990 | 8.6
8.7 | 32,450 | 32,560 | 32,670 32,770 | 32,880 | 32,990 | 33,090 | 33,200 | 33,300 33,400 | 33,510 | 33,610 | 33,720 | 33,820 | 33,920 | 34,020 | 34,13 34,330 | 34,430 34,530 | 8.7
8.8 | 32,950 33,060 | 33,170 | 33,280 | 33,390 | 33,490 | 33,600 | 33,710 33,810 33,920 | 34,030 | 34,130 | 34, .340 | 34,450 | 34,550 | 34,650 | 34,760 | 34,860 | 34,960 35,070 | 8.8
8.9 | 33,460 33.570 | 33,690 | 33,790 | 33.900 34, 34 34, 34, 34,550 | 34, 34770 | 34, 34,980 | 35,090 | 35 190 | 35,300 | 35,400 | 35 510| 35,610 | 8.9
9.0 | 33,990 34,100 34,2201 34,330 34,440 | 34,550 34,770| 34,880 34,990 | 35,100 | 35,210 | 35,320 | 35,430 35,530 | 35,640 | 35,750 | 35,850 | 35,960 | 36,070 | 36,170 | 9.0
9.1 540 | 34,650 | 34,770 | 34,880 | 34,990 | 35 110| 35,220 35,330 | 35,440 | 35,550 | 35,660 35 770 | 35830 | 36,000 36,100 | 36,210 | 36,320 | 36,430 | 36,540 | 36,650 | 36, 760 | 9.1
9.2 | 35000 35210 35,330 | 35,440 | 35,560 | 35,670 | 35790 | 35,900 | 36,010 | 36,130 36,240 | 36,350 | 36,460 | 36,580 | 36,690 | 36,800 | 36,910 | 37,020 | 37,130 | 37,240 37,350 | 9.2
9.3 | 35650 | 35770 | 35,880 | 36,000 | 36,120 | 36,230 | 36,350 | 36,470 36,580 | 36,700 36,810 | 36,930 | 37,040 | 37,150 | 37,270 37,380 37,490 | 37,600 | 37,720 | 37,830 37,940 | 9.3
94 | 36,180 | 36,300 | 36,420 | 36,540 | 36,660 | 36,780 | 36,900 | 37,020 | 37,130 | 37,250 | 37,370 | 37,480 | 37.600 | 37,710 | 37,830 | 37,940 | 38,060 | 38,170 | 38,290 38,510 | 9.4
95| 36,310 | 36,430 | 36,550 | 36,670 | 36,790 ! 36,910 | 37,030 | 37,150 | 37,270| 37,380 | 37,500 | 37,620 37,730 | 37,850 | 37,960 | 38,080 38,190 | 38,310 38,420 | 38,540 38,650 | 9.5*
9.6*| 36,430 | 36,550 | 36,670 | 36,790 36,910 37,150 | 37,260 | 37,380 | 37,500 37,620 | 37,740| 37,850 | 37,970 | 38,080 | 38,200 | 38,310 | 38,430 | 38 540 | 38,660 | 38 770 | 9.6*
9.7+ 36,530 36,650 | 36,770 | 36,890 37,010 | 37,130 | 37,250 | 37,370 | 37,490 | 37,610 | 37,720 | 37,840 37,960 | 38,070 | 38,190 | 38,310 | 38,420 | 38,540 38,650 | 38,770 38,880 | 9.7*
9.8*| 36,620 36,740 | 36,860 36,980 37,100 | 37,220 | 37,340 | 37,460 | 37,580 | 37,700 | 37,8201 37,930 | 38,050 | 38,170 | 38,280 38,400 | 38,520 | 38,630 | 38,750 38,860 | 38,980 | 9.8*
99| 36,700 | 36,820 | 36,940| 37,060 | 37,180 | 37,300 | 37,420 | 37,540 | 37,660 | 37,780 | 37,900 | 38,010 | 38130 | 38,250 | 38.370 | 38,480 | 38,600 38,710 | 38,830 38, 940 | 39,060 | 9.9*
10.0* | 36,760 | 36,880 | 37,000 | 37,120 | 37,240 | 37,360 | 37,480 | 37,600 | 37,720| 37,840 | 37,960 | 38,080 | 38,200 38,310 | 38,430 | 38,550 | 38,660 38,780 | 38,890 | 39,010| 39,120 [10.0°
MAY 2000 * Except that only gates 1,3, and 6 are opened more than 9.4 feet. For HEADWATER 1020 to 1040

openings above 9.4 feet, gates 2, 4,5,7,and 8 are set to 9.4-feet open.




64 NORRIS DAM
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
°5z | 1040 | 1041 | 1042 | 1043 | 1044 | 1045 | 1046 | 1047 | 1048 | 1049 | 1050 | 1051 [ 1052 | 1053 | 1054 | 1055 | 1056 | 1057 | 1058 | 1059 | 1060 |°&=
WARNING -- Tg avoid cavitation damage to the slujce gate seals do [not open the sluices less than 1 foot.

10 | 3,490 3,5001 3,510 3,520 3,530 3,540| 3,550 | 3,550 | 3,560| 3,570| 3,580| 3,590 | 3,600 1.0
11| 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 11
12 | 41 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
13 ] 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 13
14 | 4,750| 4,760 4,770 4,790| 4,800 4,840| 4,850 4,860 4.880| 4,890 4,900 14
151 5050| 5070| 5080| 5100| 5110 5120| 5140| 5150| 5170| 5180| 5190 5210 5220 15
161 5360| 5370| 5390| 5400| 5420| 5430| 5450| 5460| 5480( 5.490| 5510| 5520| 5 530 18
1.7 5, 670 5710] 5720| 5740| 5750] 5770| 5780| 5800| 5820| 5830 5850 17
18| 5960| 5980| 5990| 6,010 6,030| 6040| 6,060 6.070| 6.090| 6 110| 6,120 6,140 6, 160 18
19| 6,260 6,270 6.290| 6,310| 6,330| 6,340 6360| 6,380| 6,400 6,410| 6,430| 6.450| 6,460 19
20 | 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
21| 6850| 680! 6.80| 6910| 6930| 6950 86, 6,980 7.000( 7.020| 7.040| 7.060| 7,080 2.1
22 | 7,180| 7.1701 7,190 7.210| 7.2 7,250 | 7,270 7,290 7,310| 7.330| 7.350| 7,360| 7,380 22
23 | 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 23
24 | 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 24
25| 8040| 8060 8080 8100 8130| 8150| 8170| 8190 8,220| 8240} 8,260| 8280| 8 300 25
26 | 8330| 8360 8380 8400 8430] 8450| 8470| 8500 8520| 8540( 8570| 8590 8 610 28
27| 8630| 8660 8680| 8710| 8730| 8750| 8780| 8800 8830| 8850 8870| 8900 8 920 27
28 | 8930| 890| 8980 9,010| 9,030 9060 9,080| 9.110| 9,130| 9,160 9.180| 9.210[ 9 230 28
29| 9,240| 9,260 9,200| 9,310 9,340| 9,360 9,390| 9,420 9,440| 9,470 9.490| 9.520| 9.540 29
30| 9 9,570| 9,590 | 9,620] 9,650| 9,670| 9,700| 9,730} 9,750| 9,780| 9.810| 9.830| 9,860 30
31| 9,80 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
32 | 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 32
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 33
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 34
35 | 11,100 | 11,130 | 11,160 | 11,190 11,230 | 11,260 | 11,200 | 11,320| 11,350 | 11,380 | 11,410 11,440 | 11,470 35
36 | 11,420 | 11,450 | 11,490 | 11,520 11,550 | 11,580 | 11,610 | 11,650 | 11.680| 11.710| 11,740 11,770 | 11,800 36
37 | 14750 11,780 | 11,810 | 11.850| 11,880 | 11,910 | 11.940 11.980 | 12,010 12,040 | 12,070 | 12,110 | 12,140 37
38 | 12070 | 12,110 | 12,140 | 12,180 | 12210 | 12,240 | 12,280 12,310| 12,3401 12.380 | 12.410| 12.440 | 12,480 38
39 | 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 39
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 40
4.1 | 13,080 | 13,120 | 13,150| 13,190 | 13,230 13,260 13,300| 13,340 | 13,370 | 13,410 | 13,450 | 13,480 | 13,520 4.1
42 | 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 42
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 43
44 | 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 44
45 | 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 45
46 | 14,840 14,880 | 14,920 | 14,960 | 15,000 | 15,050 | 15,090 | 15,130 | 15,170 | 15,210 | 15,250 | 15,280 | 15,340 48
47 | 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 47
48 | 15,570 | 15,610{ 15,660 | 15,700 | 15,740 | 15,790 | 15,830| 15,880 | 15,920 | 15.960 | 16,010 16,050 | 46,090 48
49 | 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 49
50 | 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 50
51 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
52 | 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 52
53 | 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 53
54 | 17,860 ] 17,910 | 17,960 | 18,010 18,080 | 18,110 | 18,160 | 18,220 | 18,270 | 18,320 | 18,360 | 18,410 18,460 5.4
55 | 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
56 | 18,660 | 18,710 | 18,770 | 18,820 | 18,870 | 18,920 | 18,980 | 19030 | 19.080 | 19,130 | 19,190 19,240 | 19,290 5.6
57 | 19,060 | 19,120 19,170 | 19,230 | 19,280 | 19,340 [ 19,390 | 19, 19,500 | 19,550 | 19,600 19,660 | 19,710 57
58 | 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
59 | 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 59

HEADWATER 1040 to 1060 ' MAY 200



iIN CUBIC FEET PER SECOND

NORRIS DAM
DISCHARGE FOR ALL SLUICES AT IDENTICAL OPENINGS*

65

HEADWATER ELEVATION
S8z 1040 [ 1041 | 1042 | 1043 | 1044 | 1045 | 1046 | 1047 | 1048 | 1049 | 1050 | 1051 | 1052 | 1053 | 1054 | 1055 | 1056 | 1057 | 1058 | 1059 | 1060 |°5=
6.0 | 20,310 | 20,370 | 20,430 | 20,480 | 20,540 | 20,600 | 20,660 | 20,710 | 20,770| 20,830 | 20,880 | 20,940 | 21,000 6.0
6.1 | 20,730 | 20,790 | 20,850 | 20,910 | 20,970 | 21,030 | 21,090 | 21,150 | 21,200 21,260 | 21,320 | 21,380 | 21,440 6.1
6.2 | 21,160 | 21,220 | 21,280 | 21.340 | 21,400 | 21,460 | 21,520 | 21,580 | 21,640| 21,700 | 21,760 | 21,820 | 21,880 6.2
6.3 | 21,600 | 21,660 | 21,720 | 21,780 | 21,840 | 21,910 | 21,970 | 22,030 | 22,090 | 22,150 | 22,210 | 22,270 | 22,330 6.3
6.4 | 22,040 | 22,100 | 22,160 | 22,230 | 22,290 | 22,350 | 22,410 | 22,480 | 22,540 | 22,600 | 22,660 | 22,720 | 22,790 6.4
6.5 | 22,4801 22,550 | 22,610| 22,680 | 22,740 22,800 | 22,870 | 22,930 | 22,990 | 23,060 | 23,120 | 23,180 | 23,250 6.5
6.6 | 22,930 23,000 | 23,070 | 23,130 | 23,200 | 23,260 | 23,330 | 23,390 | 23,460 | 23,520 | 23,590 | 23,650 | 23,710 6.6
6.7 | 23,390 23,460 | 23,530 | 23,590 | 23,660 | 23,730 | 23,790 | 23,860 | 23,930 | 23,990 | 24,060 | 24,120 | 24,190 6.7
6.8 | 23,860 | 23,930 | 23,990 | 24,060 | 24,130 | 24,200 | 24,270 | 24,330 | 24.400 | 24,470 | 24.540 | 24,600 | 24,670 6.8
6.9 | 24,3301 24,400 | 24,470 | 24,540 | 24,610 | 24,680 | 24,750 | 24,820 | 24, 24,950 | 25,020 | 25,090 | 25, 160 6.9
7.0 | 24,810 24,880 24,950 | 25,020 | 25,090 | 25,1701 25,240 | 25,310 | 25,380 | 25,450 | 25,520 | 25,590 | 25,660 7.0
7.1 | 25,3001 25,370 | 25,440 | 25,520 | 25,590 | 25,660 | 25,730 | 25,800 | 25,880 | 25,950 | 26,020 | 26,090 | 26, 160 71
7.2 | 25,8001 25,870 | 25,940 | 26,020 | 26,000 26,170 | 26,240 | 26,310 | 26,390 | 26,460 | 26,530 | 26,600 | 26,680 7.2
7.3 | 26,3001 26,380 | 26,450 | 26,530 | 26,610 | 26,680 | 26,760 | 26,830 | 26,910 26,980 | 27,050 | 27,130 | 27,200 73
74 1 26,820 26,900 | 26,980 | 27,050 | 27,130 | 27.210| 27,280 | 27,360 | 27.440| 27.510| 27,590 | 27,660 | 27, 740 74
7.5 | 27,350 | 27,430 | 27.510| 27,590 | 27,670 | 27,740 | 27,820 | 27,900 | 27,980 28,060 | 28,130 | 28,210 | 28,290 75
76 | 27,890 | 27,970 | 28,060 | 28,140 | 28,220 | 28,300 | 28,370 | 28.450 | 28,530 | 28,610 | 28,690 | 28,770 | 28, 850 76
7.7 | 28,450 | 28,530 | 28,610| 28,700 | 28,780 | 28,860 | 28, 940 | 29,020 | 29,100 29,180 | 29,260 | 29,340 | 29,420 77
78 | 29,020 | 29,110 29,190 29,270 | 29,360 | 29,440 | 29,520 | 29,600 | 29,690 29,770 | 29,850 | 29,930 | 30, 020 78
79 | 29,610 | 29,690 | 29,780 29,860 | 29,950 | 30,040 | 30,120 | 30,200 | 30,290 30,370 | 30,460 | 30,540 | 30,620 79
8.0 | 30,210 | 30,300 | 30,390 30,480 | 30,560 | 30,650 | 30,740 | 30,820 | 30,910 30,990 | 31,080 | 31,160 | 31,250 8.0
WARNING --|To avoid cgvitation damage to the sluice [condujits do| not use openings| greater than 8 fept except in| emergencies.
8.1 | 30,840 | 30,930 31,020 31,100 | 31,190 | 31,280 | 31,370 | 31,460 | 31,550 | 31,630 | 31,720 | 31,810 | 31,890 8.1
82 | 31.480| 31.570| 31,660 31.750 | 31,850 | 31.940| 32,030 | 32,120 | 32.210| 32,290 | 32,380 | 32,470 | 32,560 182
83 | 32,1450 | 32,240 | 32,330| 32,430 | 32,520 32.610| 32,700 | 32,800 | 32,890 | 32,980 | 33,070 | 33,160 | 33,250 8.3
8.4 | 32,820 | 32,910 33,010 | 33,100 | 33,200 33.290 | 33,300 | 33,480 | 33.570| 33,670 | 33,760 | 33,850 | 33,950 8.4
8.5 | 33,430 | 33,530 | 33,620 33,720 { 33,820 33,910 | 34,010 34,100 | 34,200 34,290 | 34,390 | 34,480 | 34,580 85
8.6 | 33,990 | 34,000 | 34,190 | 34,290 | 34,390 | 34,480 | 34,580 | 34,680 | 34,780 | 34,870 | 34,970 | 35,070 | 35,160 86
8.7 | 34,530 | 34,630| 34,730 | 34,830 | 34,930 35, 030 | 35, 130 35,230 | 35,330 35,430 | 35,530 | 35,620 | 35,720 8.7
8.8 | 35070 35 170| 35,270 | 35,370 | 35,470 35 570 | 35,680 | 35 780 | 35,880 35, 980 | 36,080 | 36,170 | 36, 270 838
8.9 | 35,610| 35 710| 35,820 | 35,920 | 36,020 | 36,130 | 36,230 | 36,330 | 36,430 | 36,530 | 36,640 | 36,740 | 36,840 89
9.0 | 36,170 | 36,280 | 36,380 | 36,490 36,590 | 36,700 | 36,800 | 36,910 | 37,010 | 37,110 | 37,220 | 37,320 | 37,420 9.0
9.1 | 36,760 | 36,860 | 36,970 | 37,080 | 37,180 | 37,290 | 37,400 | 37.500 | 37.610| 37,710 | 37,820 | 37,920 | 38,020 9.1
92 | 37,350 | 37,460 | 37,570 | 37,680 | 37.780| 37,890 | 38,000 | 38, 110 | 38,210 | 38,320 | 38,430 | 38,530 | 38 640 92
93 | 37,940 | 38,050 | 38,160 | 38,270 | 38,380 | 38,490 | 38,600 | 38,710 | 38,820 | 38,930 | 39,040 | 39,140 | 39,250 9.3
9.4 | 38,510 | 38,630 | 38,740 | 38,850 | 38,960 | 39,070 | 39,180 | 39,290 | 39,410 | 39,520 | 39,630 | 39,730 | 39,840 9.4
9.5+ | 38,650 | 38,760 | 38,880 | 38,990 | 39,100 | 39,210 39,320 | 39,430 | 39,550 | 39,660 39,770 39,880 | 39,990 9.5*
9.6*| 38,770 38,890 | 39,000 39,110 | 39,220 | 39,340 | 39,450 | 39,560 | 39,670 | 39,780| 39,890 | 40,000 | 40,110 96
9.7*| 38,880 | 38,990 39,110 39,220 | 39,330 | 39,450 | 39,560 | 39,670 | 39,780 | 39,890 | 40,000 | 40,120 | 40,230 9.7
9.8*| 38,980 | 39,090 | 39,200 39,320 | 39,430 | 39,540 | 39,660 | 39,770 | 39,880 | 39,990 | 40,100 | 40,210 | 40,330 9.8
9.9*| 39,060 39,170 | 39,290 | 39,400 | 39,520 | 39,630 | 30,740 | 39,850 39,970 | 40.080| 40 190| 40,300 | 40, 410 9.9*
10.0* | 39,120 | 39,240 | 39,350 | 39,470 | 39,580 | 39,690 | 39,810 39,920 | 40,030 | 40,150 | 40,260 | 40,370 40,480 10.0*
MAY 2000 * Except that only gates 1,3, and 6 are opened more than 9.4 feet. For HEADWATER 1040 to 1060

openings above 9.4 feet, gates 2, 4, 5,7, and 8 are set to 9.4-feet open.




692 THE NORRIS PROJECT

FACTORS OF SAFETY (SLIDING)

With toe rock
Forces resisting sliding =10. 054, 500= 490
Forces tending to cause sliding 2, 050, 100
Without toe rock
Forces resisting sliding

-228. 6—210. 1 >
7,769, 200 — m‘—’x 5, 768, 500=17, 302, 400
Forces resisting sliding _ 7,302,400 3.56

Forces tending to cause sliding 2,050,100

AprpPENDIX 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 accuraey, 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 & 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.

1Thomas, C. W., Hydraulic Model Experiments for the Design of the Norris Dam, U. S.
Bureau of Reclamation Technical Memorandum No. 406, October 15, 1934.
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Ficure. 329—Model as finally developed by tests.
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TABLE 150.—Scale relationships

Quantity Formula 1 Value
N 72
N 72
VN 8,485
N? 5,184
N 43,988
v 8.485
0.7
N1
& gi pipe
— o\ 7 £18650
O\
7w
H- 13 x 15"x §* angles
Floor El 162.05

SECTION A-A
Scale 0 3 6 9 2ln

| E1885.0 '. @,.,L — -
Ianuuu,/_. i

833.0

>,
L, )
ELEVATION
Scale | Q ] 2 3feet

-FicurE 330.—Model design.

Spillway studies

The 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
its base. Only in the past few years has a great deal of study been given to
determining the best methods of protecting the stream beds below dams from
scour; however, many different solutions have resulted from a great variety
of conditions. :

Preliminary studies.

A determination by means of model testing for each individual case has
rapidly grown 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? 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 ungatisfactory condi-
tions 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

2Lane, E, .-W, and Bingham, W. F., Protection Against Scour Below Overfall Dams,
}stg;ed Btates Bureau of Reclamation Technical Memorandum No. 323, January 23,
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the tail water elevation necessary to cause a2 hydraulic jump to form on a level
apron at the elevation of the stream bed, or in other words, upon the relative
position of the tail water rating curve and a jump height curve for an apron
at stream bed level. This is true whether or not the hydraulic jump is to be used
for scour protection.

The ideal condition would be to have a tail 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 oceur in the overfalling stream at the
toe of the dam for that discharge. The height of the tail water, however, is
controlled 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 rating
curve jump height curve relationships can fall. These are shown in figure 331.

The conditions at Norris are very favorable to the protection from scour by
simple means. As will be seen in fignre 332, the jump height curve for the

apron at stream bed level is considerably above the tail water rating curve.

for all discharges. Norris, therefore, falls into class II. (See fig. 331.)

CASE I CASE I CASE TH CASE IV

ELEVATION

D1 8§ CHARGETE

Jump height curve = ~ =~ =~ Taitwater rafling curve

Ficure 331.—Relationships of jump height and tail water rating curves.

For this condition the possible solutiong 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
hed 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
at elevation 8059.6 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 of
the pool. Moreover, the pool would have to be of considerable length; 414 to
5 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 tail 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 fail water dam with its apron
and 70-foot retaining walls, however, is so great that this form of protection, al-
though undoubtedly satisfactory from the hydraulic standpoint, :would be
entirely too expensive.

The use of baffies 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

I3
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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 be
formed in which the energy would be efficiently dissipated.
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Ficure 332.—Jump height and tail water rasing 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) spiliway
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 of
20,000, 40,000, 80,000, 120,000, 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 80000 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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apron had a 1:1 slope and a top elevation of 819. 'The results of this test veri-
fied the assumption made from figure 332, and _gqod jump cox}dmons 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 tqsbs 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

ssible scour at that point. It was hoped that t'he lower part of the large
radius bucket would simulate the sloping apron. With the radius qf the bucket
inereased 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 change from conditions with the 60-foot-radius bhucket.

the reservoir at elevation 1,052; 200,000 cubic feet per second with all gateg
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 40,000 (sluices only discharging), .
(0,000, 80,000, 120,000, 160,000, 200,000, and 240,000 cubic feet per second, respec-
tively. This change 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 wuter surface elevations,
and visually by the operator,

I'or the first six tests, in order to expedite preliminury testing, the power-
house, drum gates, and outlet conduits were omitted from the 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
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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 beneflts de-
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Ficure 333.—Model 8:1 slope, apron. at elevation 810, sill at elevation 819.
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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-

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 actlon predicted
on figure 332, the flat apron was lowered to elevation 806 and connected to the
0.7 slope of the spillway by a G0-foot-radius bucket. The sill at the end of the

terialize, apron slopes of 4:1, 6:1, and 8: 1 were tried. The sill at the end of
the apro’n é)ad an ull))stream 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 slopg 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 %xiug 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 alteratlon 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
width was 10 feet. This was changed to a 1%4:1 slope with a top width of

feet. A comparison of results with the 114:1 and 1:1 slope shows that legg—4
water was held on the apron with the 1% : 1 slope sill, and more stable condition 3

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 M

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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Ficure 334.—Types of diffuser sills tested.

SECTION SHOWING CONCAVE UPSTREAM
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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 115:1 were still
maintained. This lower sill resulted in higher velocities passing the sill and
undesirable water surface conditions.

A low diffuser sfll was tested in two positions on thé 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 spiliway 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 sili
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.
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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 thils 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 sill 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 flat portion of the apron, thus silmulating 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 hetween 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 possibiltty 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.
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¥icure 335.—A. Wheeler type diffuser sill. B. Parabolic hump 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 inndvisable,

The cost of construction and probability of erosion of the sill were lessened
by removing 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 the
pool. Although it was thought that the additional cost of construction of this
8ill could bave 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 three
positions 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 the ¥
sluices operating, but at high spillway flows very little improvement was noteg-

except in surface conditions. The velocities downstream from: the end of the

apron were much higher than in other set-ups. With the sill at the end of the + -
apron entirely removed, surface conditions agreed closely with the conditions '§
with the diffuser sill at the end of the apron. The sill located 60 feet upstream

from the end of the apron produced the best results.

Ficure 336,—Comparison of pool action with one of the more unsuccessful model set-ups
(4) and the adopted design (B).

Next, a sill built with a top width of 8 feet and conforming to the contour of :
_ the 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 upstream
face varied accordingly. The velocity of water was concentrated near the center

of the apron as it crossed the sill and continued downstream. This was caused .
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by the lower sill section at the center of the apron and the consequent flatter
slope. The higher sill sections at the sides of the spillway apron caused dis-
turbances which resulted in higher water surfaces,

From more accurate cros§ sections of the stream bed the average elevation
of 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%4:1, 2:1, 215:1, and 3:1 were tested. The
results of these tests indicated that the 114 :1 slope sill was the hest from the
hydraulic standpoint, as well as being less expensive to build. Water surface
conditions were improved as compared to the higher sills of the same slope, and
no additional erosion was noted at the end of the anron. The modification of
the sluice outlet which will be described later made their operation satisfactory
with this sill. It was, therefore, recommended for the final design. A para-
holic hump as shown in figure 335 on the dam over the outlet conduit opening had
very little effect on the flow over the spillway.

Check runs made from time to time showed results of the stilling pool to be
very consistent,

Calibration of drum gates.

Prior to the aectual calibrating of the drum gates, a tentative schedule of
operation was worked out for the gates to cover the range of gate elevations
from 1,020 to 1,034.

For each of these gate settings a range of heads over the gafes was de-
termined. These heads were not the same for each gate setting but were
tentatively determined so that the minimum head was fixed by the elevation
of the gates; and the maximum head was that obtained when the elevation
of the water surface of the reservoir was approximately 1 foot above the
maximum of elevation 1,052,

In the original analysis of the discharge data for the gates the formula
Q=CLH*? was used and the value of the coefficient ¢ was computed in terms
of model values for Q. L, and H and with the gates set at elevations 1.020,
1,023 51, 1.027,11, 1.031.54, and 1.083.91, respectively. A summary of these
results is shown in table 151. When the values of ¢ were plotted on cross-
section paper against the values of H, the resulting curves appeared very erratic
so that logarithmic plotting was tried in an effort to straighten the data.
Logarithmic plotting produced a good curve for each gate elevation. Difficulty
was - exnerienced in this method of analysis due to tbe short range of values
of coefficient ¢ at some gate elevations which made it extremely difficult to
read vatues from the curves.

Since the above method of analysis had the decided disadvantage of not
giving smooth curves and therefore making interpolation between observed
data difficult, the values of Q and H were then plotted on a logarithmic scale
with the equation Q—=KLH" as a basis. The values of Km and n were obtained
from the intercepts and slopes of the straight lines throusgh the data for
each gate elevation. Very satisfactory results were produced by this method
and to justify it further, additional runs were made with gates set at eleva-
tions 1,022.06, 1,025.03, 1,028.93, and 1,081.41, respectively. A decided advantage
of this method of analysis was that fewer runs were required to fix the position
of a particular curve,

After summarizing the data obhtained from the logarithmic plottings, it was
found that the values of Km and n must be fixed with greater accuracy than
is possible with logarithmie plotting, due to the slight irregulavities of the
printing of the paper and the impossibility of interpolating to the necessary
degree of accuracy.

Trial computations using the least square method ® of adjustment of observed
data produced a much smaller percentage of error, therefore it was adopted for
handling the coefficient data.

Table 152 gives a summary of results of adjusting the data by means of the
method of least squares,

$ Rohwer, Carl, The Least Square Adjustment of Experimental Data, Bureau of Agri-
cultural Engineering. Department of Agriculture, Appendix II, U. 8. Bureau of Reclama-
tion, Technical Memorandum No. 406.
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TasLE 151.—Coefficient of discharge of spillway drum gates TasLe 152.—Adjustment by least square methnd
! !
1 2 3 4 5 i 1 2 3 4 5 6 1 2 3 4 5 [ i 7 [ 9
Hesad Head Model Log H
Test| Run | Gate |Modell on |Model G in|| Test| Run | Gate |Model| on |ModelCim Test Ran olare . | bead on | Model | Colog Toe  lwegmy| X
No.| No. |elevation] Q |model]l Q=CLH #?|| No. | No. |elevationj Q |model Q=CLEy 3 No. 0- evallo erest : log Q
crest , crest
6 1020.00 | 9.1011 0.431 | —0.9953 | —0.3652 | 0.9905 +40. 3635
6 1,020.00 | 0.431 |0.1011 3. 224 7 027.11 | 2.732 |0.3047 3.800 1020. 00 L1 .918 —.7934 —. 0372 .6205 +.0295
1,020.00 | 918 | . 1609 3.415 027.11 | 2.747 | . 3080 3,856 1020, 00 .2 1.839 +. 2645 .3701 —. 1609
1,020.00 | 1.830 | 2464 3.608 027.11 | 3.614 | .3666 3,007 1020. 00 L3136 2,78 +.4350 . 2536 ~. 2101
1,020.00 | 2.725 | .3136 3.724 027.11 | 3.629 | -3608 3,871 1620. 00 -3739 3.625 +. 5593 11825 —. 2389
1,020.00 | 3.625 | .3730 3.805 027.11 | 3.616 | .3727 3.813 1020.00 | .6096 7.901 +.8077 L0462 —.1930
1,020.00 | 4.556 | .4265 3.023 027.11 | 4.532 | .4 3.851 1020. 00 L4317 4.571 +. 6600 .1331 —. 2408
1,020.00 | 7.901 | . 6096 3.9083 027.11 | 4.521 | 4243 3,924 1020. 00 L4035 4,105 +.6133 1554 - 2417
1.020.00 | 4.571 | .4317 3.866 027.11 | 4.517 | .4280 3.871 1020.00 | . 3424 3. 147 +. 4970 2167 —. 2317
1,020.00 | 4.105 | .4035 3.842 031,54 | .228 | .0579 3,913 1020. 00 5275 6. 257 . 7964 0772 —. 2212
1,020.00 | 3.147 | .3424 3.766 031.54 | .396 | .0837 3,931 ° 1020.00 | 5914 7.452 +.8723 0520 —. 1990
1,020.00 | 6.257 | . 5775 3,017 03154 | .609 | .1110 3.900 — —
1,020.00 | 7.452 | . 5914 3,931 031,54 | .842 | .1404 3,839 . —5.2733 | +5.1940 | 3.1068 —1.5533
7 1,033.01 | .434 | . 3.808 031,54 | 1114 | [1690 3845
1,033.91 | .226 { .0578 3,901 031,54 | 1.401 | . 1950 3,013
| o330 | lo14 | 1476 3,866 031,54 | 1.706 | . 2225 3808
1,033.91 | 1.841 | . 2381 2.803 .031.54 | 2.080 | .2536 3.908
Jl1,033.01 | 1.343 | 1016 3.842 03154 | 2.270 | . 2690 3,004 -
1,033.01 | 1.340 | .1918 2853 020.00 | .450 | .1026 3348
1,033.91 | 2725 | .3083 3.820 020.00 | .917 | .1586 . 3.482 -
1,033.01 | 3.677 | .3761 3.825 020,00 | 1.846 { .2155 3.642 . 7 . 40,3345
1,033.01 | 3162 | . 342 3.787 ,020.00 | 2.746 | 3134 3,737 . . +. 755
'11,033.91 | 3154 | .3302 3.830 1020.00 | 3.655 | .3605 3.904 . - +. 0303
1,033.01 | 3.671 | .3748 3.830 020.00 | 4.531 | 4303 3.851 . - +. 0256
1,033.91 | 2.286 | . 2749 3.805 020.00 | 5.349 | .4785 3.878 . -. —. 1624
1,031.41 | .218 | .0573 3.819 020,00 | 6.218 | .5243 3,931 . - -
1,031 41 [ .433 | Josg 3.910 020,00 | 3.716 | .3 3.847 . - —. 2434
.| 1,08L.41 | .91l | .1465 3.804 020.00 | 4.522 | . 3.798 . - —. 2413
1,031.41 | 1,837 | .2349 3.872 020.00 | 5.381 | .4753 3941 . - —. 2391
| 1,031 41 | 2.734 | .3060 3,874 020,00 | .928 | .1610 3. 48 . - —. 2403
1,031.56 [ .323 | .0725 3,980 020,00 | 229 | .0661 3,922 . - —~. 2376
1,031.56 | .430 | .0873 3.904 020.00 | 3.617 | .3731 3.208 . - . X ~. 2331
1,031 56 | 435 | .0880 4,002 028.93 | .438 { .0002 3.876 1020. 00 .4753 5.381 ~.3230 +.7309 L1044 —. 2361
C._71 1.03L.56 | .435 | . 0889 3.942 028.03 | 920 | .1493 3.864 1020.00 | .53 6.218 —. 2804 +.7937 . 0786 -
20X | 1,031.56 | .941 | .1501 3.88¢ 028,93 | 1.852 | .2350 3.880
20Y__| 1,031.56 | .681 | .1203 301 028.93 { 2.723 | .3039 3.901 —7.8102 | 49114 | 5.3633 —1.1300
23A° | 1,031:56 | .913 | .1468 3.804 025,03 | .924 | .1544 3.658
031.56 | 1.380 | - 1930 3.906 025.03 | 1.851 | .2427 3715
031.56 | 1.843 | . 2339 3.900 025.03 | 2.753 | .3125 3.782 A =7802n+4.9114 5.3033 n 4 1. 1300 = 7.8102 A -
031.56 | 2.220 | . 2648 3.926 025,03 | 3.632 | .3752 3.763 A=12432 = Log Km L n = 1.5007
031.56 | 2.716 | . 3025 3.915 025.03 [ .438 | .0952 3.582 Kn L=17.51 L =4.1668 Km =4.202
031.56 | 2.716 | . 3021 3.923 022.06 | 436 | .1006 3,283
026.01 | .441 | .0953 3. 508 022.06 | 923 | [1615 3413
026.91 | .916 | . 1519 3.700 022.06 | 1.470 | . 2167 3.496 7 1022.06 | 0.1006 0.438 | ~—0.9074 | ~0.3602 | 09948 40,3592
026.91 | 1.828 | . 2377 3.785 022.06 | 3.600 | -3705 3.696 1022.06 L1615 -923 —. 7918 —. 0349 L6270 - 0276
026.91 | 2.724 | .3087 3.810 022.06 | 4.526 | .4330 3.813 1022.06 L2167 1.470 —. 6642 +.1673 4411 — 1111
026.91 | 3.635 | .3725 3.836 023.51 | .441 | . 0907 3.362 1022.06 .3795 3.600 ~. 4208 +. 5563 1771 — 341
027.11 | .43¢ | .0919 3.737 023.51 | 922 | 1504 3.477 1022.06 |- .4330 4,526 —.3635 +. 6358 L1321 —. ;384
027.11 | 925 1505 3.800 023.51 | 1.837 | . 2459 .
027.11 | 1.838 | . 2360 3.849 023.51 | 3.670 | 3822 —3. 2877 +.9843 ‘ 2.3721 | —. 1968
54 =3.287"n 4 0.9843 0.1968 + 23721 n = 3. 2377 A
A=1288=Log Km n = 1, 5900
Km L =17.07 L =4.1670 Ko =4.007
7 102.51 {  0.0897 0.441 | —1.0013 | —0.3556 | 1.0026 +0.3560
1023. 51 L1504 922 —. 7975 —. 0353 .6360 +.0282
1023. 51 - 2459 1.837 —. 6092 +.2641 L3712 —. 1608
1023.51 .3832 3.670 —. 4166 +. 5647 1735 - 252
—2.8246 +.4379 | 2.1833 —.0119
44 = 282467 + 0.4379 218337 + 0.0110 = 2,826 A
A=1220=Log Km L 7 = 1.5754
KwL=16.87 L =4.1670 Kn = 4,001

155813—40——46
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TABLE 152.— Adjustment by least square method—Continued . TaBLE 152.—Adjustment by least square method—Continued
o 1 2 3 4 5 6 7 8 9 H 1 2 3 4 5 6 7 8 9
-2 Model Log H
M3dez Log H A Test Run Gate Model Colog Log
Test Run Qate Model Caolog Log B ¢ head on (Log H) X
No. No. elevation hl:;gs on Q gt Q (Log H)? , 0§Q E No. No. elevation | "7AC 2 Q H Q 4 100 Q
_ 7 1025.03 | 01564 | o002 | —o0.8114| —0.033| 0.6583| +0.0278 T UK. oenee Cloorse| 0| "Bl Themr| TOam| Laes)  +0.587
: 1025.08 | .2427 | 18511 69| +.2674 | .3MI —-164 ] iosrss | losso 435 | —1.055 —.3611 | 11141 +.3812
‘ 1025.08| (3125 | z7sz|  —sesz| todses | 262 - 22 | 103ns8|  ossy 35| —1.0511 3618 | 11 +.3803
: M| w8 | T R g+ 38| 1501 941 | —8236 | -~ 022 6784 +.0216
. . . - - - - 3658 }8‘;} gg .}fgg gzg —. 9107 — 1672 8459 +.1637
) — — N . . —.8333 —.0304 | .6943 +. 0328
¥ 3.3786 |  +.8749 | 2.5161 - 815 1108186 o193 1:380 | —.7144 +. 1400 | .5104 ~. 1000
) | msLs 2339 L] — 8310 256 | 3981 —. 1670
: - _ , . . 5771 1 3330 -
{ S4ciimintoe  2ofla+0.:5-25m4 I 1031561 (3025 | 2716 —.5198| 4339 208 —.2253
: P TR e il 3-960 108156 | L3031 2718 —~. 5199 9 2702 —. 2255
; —9.8436 — 1912 | 8.6391 +. 0074
g 7 um | oms| o ogm ows| opa) am
i 1027. .1 . iy - . +.0278 - - _ _
i wehoREl il Cin| rae o Cwm QR IER T S e
i 027. . 304 2 - - . —. 2253 H . - [ =
, 10211 3080 2747 | —.pI5| -.4388 | %616 |  —.7aa4 : KL =1603 L =41670
0zl | 3| dem| il Tihee| ey oo -
i 027. . 3. - . 1867 —. 2419 o
N 102211 (3727 | 3.618 ~. 4286 | - 5682 1837 ~. 2303 . 7 e %% 00| Lol o A 1;?; +.,f' .
2 lozr. 11} .4304 | 4532 |  —.3661 <6563 | 1341 - 203 : 103391 | w76 | (914 | —.8309| —.om2| .6904| -+ 0328
¥ 102711 | 443 | 4.52 =373 | +.6552 1386 = %40 > 1033, 91 - 2381 1.841 Zleos2| a2 .34 1653
. 102711 | .4280 ] 4517 —.3686 | +.6540 1358 —u4 3 1053, [1o1g Is| Cifie 1o [sis0 - 09:13
= = - — . 1 ; —7 +.1299 | .5l4 —. 09
5.9178 | +4.3860 | 3.6411 Lén 103391 | (3083 27| <lsmo| +gs| 212 ~. 2225
LI I RS (e
: _ _ . . X - 5000 | . -
UA=80mnt e S6iln+1loo% =004 gl | e | Fen| Thms| The| B gt
. KaL=1651 L=41670 K = 3.963 L 108.91 | [z49| 26| ~—.5608, 3500 .3145 — 2013
! 7 1028.93 | 0.0002| 048] L0483 +0.385| 1.00t6| 03748 7 —B.0334 | 423990 6.1156 — 5101
pmw| i m) T Teel 4R e
. . . - 627 - - 3935 —- 1679 . 124 = 8.0334 n + 2.3996 61156n+05101—80334A
1028.03 | 3030 | 2723 L5173 —.4351 - 2676 —. 2251 E. ) A 211951 = Top K A
. 3.0153-| —.3124| 2.4349 +. 0080 : Km L= 1667 " L =4.1670 Kn = 3,750
1 A =3.0153 . 3124 3 — 0.0080 = § . : .
i ‘A =1 2”9'51'&3 w L Z4349% — 0, 008,?= 13_&23'4 The runs were divided into groups, made with the gates at the same elevation.
. KwL=16.29 L =41670 Kw = 3.909 . b At the bottom of each of these groups the calculations for the values of K,, and
G - for n for that elevation are shown.
: 7 1031.41 | 0.0573 0.218| —1.2418( ~0.6600| 1.5422 +0.8208 . An explanation of the laws of hydraulic similitude and the transference of
i 1031. 41 . 0892 4331 —1.0406 ~. 3631 11017 - 3811 ¥ results from model to prototype are given below.! The subscript , denotes proto-
' }gg}::} :;ggg o T hada I e - §e8 f:?gg‘l’ 3 type quantities, and the subscript ,,.dJenotes model quantities. The scale ratio
' ; 103141 [ 3060 2734 5143 +. 4368 " 9645 . 246 r of the model is denoted by N. On page 695 it was stated that
P ~—4.2690 —.3638 | 4.0000 +-.8452 “ Q,=Q. N ("
51 = ‘{ gtliggn 10.3638 4,0000 0 — 0. 8452 =41 ?Zg(;/l { B also, in the case of the quantity of water flowing over a dam
= 1. = Log Km =1 . E
KnL=1830 L =41670 Knm= 3013 Q,=K,L,H,» 2)
7 03154 | ooro| o0zs| ~nzmm| ~oeemw| nsso]| +sorese g I and, for the model
loa. 54 0837 —iogg g2 1.';82? + 432 - Qn=KnLnIlnn 3)
. 1119 —.9 - . . = - .
Lo |0t Mz| —wm| | nm +ow g from (1) and (3)
1031 ;1690 | 11 - . . 5962 - ! - ~N5/2
wsLs | Dwo)| ndd) e | bies| s ~1o47 Qo=KL Hn N ®
. .22% | 1706 —.65 -2321 | L4200 - . i
103154 | .2538) 2080 —.5059 | .3181| .3560 ~1806 equating (2) and (4)
1031. 54 . 2690 2,270 ~.5703 +. 3560 .3252 —. 2030 K, LHno=K L, 117~ N3 (5)
~7.4194 —. 2347 | 6.5297 +.823 3 but
3 L,=NL,, H,=NH,
9A =T7.4104n —0.2347 6.5207n — 0.8128 = 7.414 4 3 _—
4= }'(207;: 11;?%31("% ~ 41670 K: ;; 8%7 : . 4 Chick, Alton C., Jobn R. Freeman’s Hydraulie Laboratory Practice, p. 796.
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substituting in (5), assuming n,=nn=n
K,NL, (NIH,)*=KnLnHn"N?
silplifying
K,=K.N¥tn ()

With the value of K,, and n for each gate setting a table of values for K, and »
were obtained and are shown in table 153. Values of K, were calculated using

equation (6) and the values of K, and » from table 152. The values of n gre . .
the same whether model or prototype. Table 153 gives the calculated results, F .

These data were plotted as shown on figure 337,

TasLe 153.—Calculations of prototype coefficient of dischafge Jrom observed data E
Kprote=Kmuaet X NUt-2 where N=72 and Log N=18573 3

1 2 3 4 5 8 7
Sec table
: 152 Log NX Lin K Proto- ¥
Gate elevation > 1.5-n (.5-1) N+ K Model type .9
1.618 ~0.118 —0.2182 0. 6050 4.244 2.58 -
1. 600 —. I —. 1852 .6528 4. 202 2,743
1. 600 —~. 100 —. 1839 . 6548 4. 087 2,683
1. 5675 —. 075 —. 1400 LTA4 4. 001 2.808
1.543 —. 043 —. 0797 L8324 3.960 3.208 7
1.523 —.023 - 0422 8075 3. 063 3.508 2
1, 504 —. 004 —. 0076 . 0828 3.909 3.841
1. 505 ~. 005 —. 0095 L9784 3.913 3.828 3
1.497 . 003 +. 0061 1. 0142 3.872 3977 .o
1.488 -+.012 +.0217 1. 0513 3.847 4.0
1.487 +.013 +. 0251 1.0594 3.760 3.984.

All the curves in figure 337 are interdependent.
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 soipe
than on others.

| | ]

#
°

Exponents vy coefficients

c
x
-4
x
0
" AR . (profotype) hd
S =z
g 1030 35 @
-1 Coeffictent curve for profotype E
2 e
5 f
g \ =
o
Z 1025}— - 10 ©
a3 E£xponential curve -
w for different z
gate elevation. g

Coefficient curve for model — E .

8 -
+020 25 ¥

25 30 3.5 40 43 150 1.55 1.60
COEFFICIENT OF DISCHARGE IN QeXLHP n IN Q=KLH"

Ficure 337.—Coefficient (K) and exponential (n) curves for Q= KLH»

Values of K, and n were read from these curves for each foot of gate eleve

tion. By substituting these values in the equation @=K,LH", and using differ- .4

ent values of H, the discharge table, table 154, was prepared. .
Table 154 was compliled to furnish material for the construction of discharge
curves.

For instance, if the prototype ¥

Therefore, only a sufficient number of points was calculated to fix E
the curves. Additional points may be calculated from the vatues given at the

LT B

head of the column.
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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.

TasLE 154.—Discharge table computed from the formula Q=KLH"»
[Discharge (Q) for all three gates at the same elevation]

' Reser- ;| Reser- Reser- Reser- Reser-
Qt‘;f‘;“" voir Q&a?ntl- voir ng,}(' voir Q;';?lfl voir Qt‘;“;‘nﬂ' voir
Tt | water | TR | water | oy | water §ogpge | Water | gibic ater
feet per su]rrace feet st}rlsce feet per sn}r!aee feet per sulrfaee feet <ulrraee
eleva- eleva- eleva- eleva- ejeva-
Head | secon tion second tion second tion second tion second tion
over
gates
In fee QGate elevation QGate elevation Qate elevation Qate elevation Gate elevation
021 1,022 1,024
n=1.597 =1,
K p=2.698 Kp=2.809 Kp=3.002
R, =888 K,L=842.7 K, [ —900.6
1,021 785 1,022 809 1,023 843 1.024 901 1,025
1,022 2,393 1,023 2,447 1,024 2,527 1,025 2, 667 1,026
1,023 4,504 1,024 4,876 1,025 4,804 1,026 5,032 1,027
1,024 7, 1,025 7,404 1,026 7,577 1,027 7,895 1,028
1,026 | 14,010 1,027 | 14,150 1,028 | 14,400 1,020 | 14,900 1.030
1,028 240 1,029 .\ 1,030 | 22,720 1,031 ¢ 23,380 1,032
1,030 | 31,840 1,031 y 1,032 , 360 1,033 | 33,150 1,034
1,032 | 42,690 1,033 | 42,810 1,034 | 43,100 1,036 | 44,110 1,036
1,034 | 54,700 1,035 760 1,036 | 85 140 1,037 150 1,038
1,038 | 67,810 1,037 | 87,770 1,038 | 68,130 1,039 | 69,210 1,040
1,040 | 97,080 1,041 96, 760 1,042 | 97,030 1,043 | 98,160 1,044
1, 044 | 130, 100 1,045 | 129, 500 1,046 | 129, 560 1,047 | 130, 600 1,048
1,048 | 166,800 1,049 | 165,700 1,050 | 185,400 1,051 | 166,300 1,062
1,052 | 206, 700 1,053 | 205,100 1,054 | 204, 300 1,065
DI O O F ] P [
Gate elevation Gute elevation Gate elevation Gate elevation Gate elevation
n=1,536 n=1.524 n=1.515 n=1.508
Kp=3.410 Kp=3.574 Kp=38.704 K,=3.796
K E=1,02 K,L=1,072 K,L=1111 K,L=1,139
1,028 , 08 1,027 1,072 1,028 1,111 1,020 1,139 1,030
1,027 2,965 1,028 3,084 1,028 3,176 1, 030 3,239 1,031
1,028 | 554 1,029 57201 1,030 | 5870| 1,031 85970 1,032
1,029 8, 501 1,030 8,868 1,031 , 076 1,032 9,212 1,033
1,031 | 16,010 1,032 | 16,450 1,033 | 16,780 1,034 | 16,980 1,035
1,033 | 24,900 1,034 | 25,500 1,035 | 25,940 1,036 | 26,200 1,037
1,085 | 35,070 1,036 | 35,830 1,037 | 36,370 1,038 | 36,680 1,039
1,037 | 46,300 1,038 | 47,310 1,039 { 47,960 1,040 | 48,200 1,041
1,039 | 58,770 1,040 | 59,840 1,041 ), 1,042 | 60,930 1,043
1,041 | 72,140 1,042 | 73,340 1,043 | 74,140 1,044 | 74,520 1,045
1,045 | 101,600 1,046 | 103,100 1,047 | 104,000 1,048 | 104, 300 1,049
1,049 | 134, 400 1,050 | 136, 100 1,051 | 137,000 1,052 | 137, 300 1,053
1,053 | 170, 300 1,054 | 172,100 1,055 [oo oo e
Gate elevation Gawlelevation Gatelelet;ation QGate elavation QGate elevation
,030 » i 5 .
n=1.502 ne=1.497 n=1483 n=1489 n=1488
K 5=3.865 K,=3.918 Kp=3.951 Kp=3.972 K,=3.985
K,L=1,i60 K E=1,176 K,L=1,185 K,1=1,192 Ko.L=1.19%
1,160 | 1031 1,175{ 1,032 1,185| -1,033) 1,192| 1,084 ; 1,106 1,035
3,24 1,032 3,318 1,033 336 1,034 3,345 1,035 3,340 1,036
6,038 1,033 6,089 1,034 6,112 1,035 6,119 1,038 6,117 1,037
9,302 1,034 9, 367 1,035 9, 381 1,036 , 392 1,037 9, 380 1,038
17, 100 1,036 | 17,190 1,037 | 17, 1,038 | 17,180 1,039 { 17,140 1,040
26, 350 1,038 440 1,039 | 26,430 1,040 | 26,370 1,041 | 26,280 1,042
36,840 1,040 | 36,930 1,041 1,042 | 38,770 1,043 | 36,610 1,044
48, 440 1,042 | 48,520 1,043 | 48,420 1, 044 230 1,045 | 48,000 1, 046
. 61,080 1,044 1 61,120 1,045 | 60,050 1,046 | 60,680 1,047 | 60,350 1,048
74, 620 1,048 | 74,040 1,047 | 74,400 1,048 | 74,030 1,049 | 73,600 1,050
104, 300 1,050 | 104, 300 1,051 | 103, 800 1,062 | 103; 200 1,053 | 102, 500 1,054
137, 200 1,054 | 137,000 1,066 |ocemome oty USRI [P, SN PO,
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figure 340. These curves were constructed to make possible a comparison
beggween the results of these tests and tests on other models that have been
calculated for C in Q=CLH?33, .

The results of the coefficient test show that the spillway will discharge the :
quantity anticipated in the preliminary design calculations and have a smal] 3
& margin of safety in the form of additional discharge. -
" A discharge curve for the prototype spillway was the major requirement of .
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the coefficient experiment, but in order te show the results in a more conven- lese
tional form the values of C in the formula Q=CLH¥? as shown in table 151
were plotted against reservoir elevations. In order to obtain a smooth curve ° LEGEND
through these observed points or cross-section paper, especially when there were M 1060 eo Gates st £l 1020.0 observed points
: : e e 1022.06 . “
= v 102503  * .
o ot je2n . .
k. . 4 - ¢ - - §028.93 - -
. ; » o~ - 10314 . .
PO rdy : S A
.' e 0 . L] X - 3
1050 4// // I £ 1050 + 0 - aozzs ot -
" x @
-4 < -
Y / :
ELEvATON oF [, H 5
TOP OF GATES: & / H W
- 7 & Pl 1 : ¥ "‘
I+ 4 %, v E 3 z A
S 7 o4 2 1040 )
! & B = = &
z K . . @ ‘A\@ ) ]
o E 2 por] Py af *
= y b - “ o T o
:‘ o / N '. " ‘ o\g éﬁ.‘. o o
2 ? w ~"'0.0/__4' - .
k. 1L, Q=0 ¢ el
« - 1030 = Gate elavation 1031.54 1
g /] = = e A
& P

33 34 5 3.6 kY 38 9
COEFFICIENT OF DISCHARGE N Q-CLHY2

Ficure 339.—Coefficient of discharge (C) in Q=CLH*2—Reservair elevation Jor com-

1030

NN
\

parison with observed data.
/ 1060
. g NoTE:
' 1620 E Coefficient (C)calculated from {
1020 ry 06 750 200 : ) Kand'n curves by C-KpHp©-3 lx
DISCHARGE - THOUSAND  CFS = 1050 e
F1cuRre 338.—Discharge curves. b /\ "I 3
= H 2
: - w vho¢
only four or five observations, values of ¢ for each curve were calculated. For 3 8 M 3
each observed gate elevation, values of the head covering the observed range 3 < o, H
were assumed and values of C calculated by use of the formula C=K,H 3. % 1040 §I 2 —
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i The values of K, and n were taken from the curves on figure 337. Curves &
were then drawn through these calculated points. As can be seen on figure 339, 3
| these are smooth curves and pass through the observed points very consistently, - —
| bll)lt th:(liedi‘s ngl way of interpolating results for gate elevations between those ¢ 020 =T ,s 25 30 41 32z 33 24 35 36 37 38 39 40
! obsery irectly. . L .ck¥e
i By the above method, curves showing ¢ plotted against reservoir elevation for - co.“m'zm oF D.ISCMARGE " ‘; e ., . com-
! gate elevations of 1,020, 1,022, and so forth, were plotted and are shown on # Ficure 340.—Coefficient of d;sc‘harge ©) in Q_=CLH‘ —Reservoir elemtwr} Jor

3 . parison with other similar data.
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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"” are assumed to be the same for model and
prototype,

Pressures on drum gates.

Light 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.
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FicURE 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 meusurements 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
he 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 tralning 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

MODEL STUDIES 713

and connected to glass gage tubes by meuns 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 of results together with the location of the openings are shown
in figure 342.
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Ficure 342.—Training wall pressures.

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 cnbic 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 detern]ine the
magnitude of the error which results from the fact that the model might not
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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. Tuble 155 gives a summation of the results of the velocity

studies.

TasLe 155.—Comparison of velocities measured on model and converted to prototype and §
velocities computed from prototype . Bl

. el Frllctlt_m Igss (iin Net Percent
Quugmy Theoretica ‘Eeee t:c(l}%s:” a‘t!.zr Velocity Velocity head difference
cubic feet F.p. s Ft. mlf;lggted
per . measured -
second | yelocity V}?;’;’:,‘V Com- | Mess- | Com- | Meas- | Com- | Meas- | veloclties -
F.p.s. Ft. puted ured puated ured puted ured IR
1 2 3 4 5 6 7 8 9 10
40, 000 122.6 233.9 92.9 102. 2 5.2 95.6 141.0 130.6 3.74
120, 000 124.8 2420 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 nun7 218.5 215.5 0.56

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. Al
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 comx -
ditions in the stilling pool are mnot 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 - 3
two outside gates down, the jets from the outside gates spread in under the Jet .Ei
from the center gate because it strikes farther down on the roliway. This dis- ﬁ
turbance is carried down through the pool. : =

In testing for an operating program the possibility of some irregularity that g‘i
might cause one or more of the gates to become inactive was considered. For _ﬁ__ﬁg—

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 more 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

Qutlet conduits. .

The outlet conduits could not be built directly through the model of the dam, j
because the model was located over a concrete wall which was part of the °J
permanent building. (See fig. 333.) Instead, the water was brought under-_i
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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 baflles 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
cither 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
nbove 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 damr extending from the 0.7 slope
down to the 80-foot-radius bucket through which the sluices opened. Testing
procedures similar to those previously described were used for these tests.
Table 1566 shows the results of these tests.

Varions 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

jnereasing 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 condults, 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
Hne of the stralght 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-

i

ing program for the model. This change was to allow the outlet conduits to

discharge their maximum capacity as the flood approached and to remaln 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 cuble
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

Model pressure from Prototype pressure
water column ci‘ﬂated
et
Prototype discharge in cubie feet per second
Straight Diverging Straight Diverging
outlet outlet outlet outlet
1 2 3 4 5

-—0. 0063 —0. 0059 —0.4M
—. 06Y8 ~. 08 —5.026
—. 0288 —. 0170 —2.059
—. 0240 —. 0246 —1.728
—. 0897 —. 1512 —5.018
—. 0421 —. 0544 —3.031
—.1378 . 1439 —9.922
+.0374 —. 1058 +2.693
- —~. 2656 —4.000
—. 1104 —. 1169 —7.927
+. 1134 —, 0481 +8.165
-, 1031 —. 2826 —7.423
—. 0681 —. 0664 —4.
-+. 3099 +. 2169 +13. 457
—. 0621 —. 2441 —4.471
+.0119 - +-. 857
+. 1860 +. 0739 +22.313
+. 0549 —. 0796 +3.953

a = 60-foot radius deflectors, each deflector covering two outlets.
b = No deflectors over outlet openings,
¢ = Parabelic hump over outlst openings.

Because half of the outlet conduits came through the dam perpendicular to 3

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 conduita.
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. 6, then No. 8, then No. 1, then No. 4, then No. 5, then 3

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 R

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 egual A

to the floor width at the openings of the diverging sluiceways. o

Needle valves.

In the original design of the dam, two 72-inch needle vhlves located in the ¢
river end of the powerhouse and discharging into the tailrace next to the spill- 3§
way training wall were included. Operation disclosed immediately that the 3§

B
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discharge of the jets of water in the tailrace caused unsatisfactory eonditions.
A solution was worked out and recommended with possible modifications, but
as later plans for the project climinated 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.
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Ficure 343.—Details of outlets.

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
reieased 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.’

Advantage was taken of this opportunity to observe the action of the spillway
and stilllng basin for heads on the gates up to 9.7 fect 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,

° Hickox, G. H., Performance of Norris Stilling Basin During 1637 Flood, Tennessee
Valley Authority, July 1938.
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2. Operation of the stilling basin is not satisfactory when the spiliway gates
are not operated alike. Symmetrical arrangement of gate openings is not g
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 condult 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
pappe is apparently not due to a lack of air supply bencath it. The true cause
is not known,

5. When the gates are raised above the crest, air is drawn beneath the nappe.

It escapes through the nappe a short distance below the crest of the dam, making
the sheet of water on the face of the splliway 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 hoth 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 the results 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
spang 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 eclevation. 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® for
the Authority, had previously conducted similar tests and was well equipped
with both experienced personnel and proper equipment with which to conduct

.GSmlth H. D, Tests an Plaster-celite Model of Abutment Section of Norris Dam, U. 8.
Bureau of Reclamation Technical Memorandum No. 433, January 31, 1935,

MODEL STUDIES 719

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.

(B) Final design—Outlet conduits.
Ficunre 344.—Results of architectural studies.

The 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

7 Smith, BE. D., Model Tests of Grand Coulee Dam, U. S. Bureau of Reclamation Technical
Memorandum No. 372, March 1, 1934,

8 Wilson, John S., and Gore, William ; Stresses in Dams: An Investigation by Means of
India Rubber Models, Minutes of the Proceedings of the DBritish Institute of Civil Engineer-
ing, vol. 172, pp. 107-133, 1907-8.
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is similar to that used 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 the
model. The purpose of the celite was to dilute the plaster to produce a lowep
modulus of elasticity.’

The proportions of the material used in the model were 1 part celite, 2
plaster, and 33, parts water, all by weight. This mixture ordinarily sets
about half an hour when mixed without the addition of retarders or accek
ators. Where setting is too fast, the speed can be retarded by the addition E
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 pred- ‘ﬁ
uct has a consistency of pancake batter and will flow easily and completely

e = ) o
(C) Final design—Spillway bridge and piers.
FicUre 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 33
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:

1. Scale—i
n
2. Specific gravity———é
3. Ratio of moduli of elasticity of model and prototype—%’i

» §immonds, A. W. Construction of Plaster and Celite Model. of Hoover Dam, U. 8.3
Bureau of Reclamation Technical Memorandum No. 306, October 1, 1932, T
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The model was loaded with mercury and the dead weight of 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-g times that
of the model, and this ratio will be the same for the stresses. The model scale se-

lected was -;Tand @ equal to 13.6; therefore, the stresses of the dam would be
60

f3—6=4'41’ or the stresses in the dam would be 4.41 times those of the model. 1f
the modulus of elastieity of the concrete in the dam is equal to By, 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
moduli of elasticity or gx g’: These strains are acting over lengths of the dam
» times the corresponding length for the model. 'The total deformation of the
dam 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

2
the deflection of the dam and the deflection of the model will be nGg"' Assum-

d

ing a modulus of elasticity for concrete equal to 3,000,000, this ratio will be
%%=1059, 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, baving 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-
mal 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.® :

’ NOTATION

ez, ey, Maximum and minimum principal strains, respectively,

eH, eD, ¢V, Measured strains about a point on gage lines making angles of 0°,
45°, and 90° with the horizontal.

oz, oy, Maximum and minimum principal stresses, respeclively.

oH, ¢V, Horizontal and vertical stress components, respectively.

u=Poisson’s ratio.

6="The angle between ez 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. xtey=eH+eV

2. ex—ey=(eH—cV) Sec 26

3. Tan 26=20— <l <V

The principal stresses accompanying these principal strains are given by
these equations: . .
vr= (@ uet); oY= ey )
T—2 Key); oy 1—p2 éy.péz
1 §mith, E. D., Model Tests of Grand Coulee Dam, U. 8. Bureau of Reclamation Tech-
nical Memorandum No. 372, March 1, 1934.
155813—40——47
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From which it follows that the horizontal and vertical components will be:

E , E

a’V:l—_—#,z(eV-:—uE[[); aH=I—_—-“2(eH+#eV)

Horizontal shearing stress is given by the following relation:
r=¥(cz—0oy) sin 20

where again 6 is the angle of ez with the horizontal.

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. X

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 _
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(@ Precast plaster celite slabs

(@ Sections poured with foundation stabs in place

(@ Sections poured with dam section in place
All joints shelfacked to insure good bond

except joints Y-Y which were greased so
as not to take tension

FicurEe 345.—Model and supporting frame.

was 52 inches. With a foundation depth of 48 inches, the total height of the
model and foundation was 8 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
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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
Jengths 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 adjusted to any desired clevation.

Air vent to };*f:"amher botted —
robber bag\ Glass tube
K Concrere frames\mercury
Wedges level B
Grooved to take rubber bag \J29¢

Ty

Rubber
bag-

Mercury tank

made from an
8" section of 4
0. pipe with

- cast iron caps

;Hi h pressure
rubber tubing

>l

o)
+
¥,
TR AT
Il

2pieces ot irx i JLLL. svage O e
o il oo, I
" 9ap between ] 25,1 30 inch i Concrete beam

to receive
knife edges.

MERCURY LOADING APPARATUS
FOR LIVE LOAD

" TYPICAL ARRANGEMENT OF DEAD LOADS ON LEVERS
F1cURE 346.—Arrangement 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
plaster 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 middie 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. Tinally the closing plugs, marked (3), were poured in

place to complete the slab. The 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 pra-
tect the surface from abrasion.
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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 f]ead 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 pianeg
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 horizoutal and vertical gage
lines alternating with sets of 45° and 135° diagonals.

Boundary strains at the corners where the dam joined the foundation were
measured with Huggenherger 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
nttached 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 defiections
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
number of times to give good average values. To facilitate 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 heams 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
wag 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 foundatlon.

were made with a Tuckerman optical strain gage® The smallest displacement
that can be measured with this apparatus is 000000 of an inch per inch.

For the computation of the principal strain at a certain point, it is necessary
that the straing on three different directions be known. If only- one point were

1 Tuckerman, Dr. L. B., Ameri St L
23 1955 a0 riean Standards for Testing Materlals, Proceedings, vo!

s
¥

N
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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
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FIGURE 347.—Principal stresses—Dead and live loads.
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45° and 135° 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 seale. A sm{)oth 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 45° 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 siress Maximum horizontal stress

Elgva- Dead load Dead load+LL Dead load Dead load+LL
tion
Station | vogel| Dam | S1GHOR | Model] Dam Station } nodet| mam MO vodel| Dam
.0 | —21.6] —95.3] 937.5| —18.8] —82.9| 1,020.0 2.9 12.8) 980.0 | —7.5( —~33.1
910-.-- 1,020.0 "g22.5 1 —0.4 8| X
..l 1,000 95| ~47.8| —210.9] 1,021, 25| —27.3| —120.4] 988.25| 3.6
§70- 102129 1,021. 25 }ig
27.5 | —37.4] —165.00 937.5 | ~33.4| —147.4] 967.5 | —7.
107--o-- Lo N 1,042.5 4.5
7971 967.5| —33.7| —148.7] 8925 | —38.4| —169.4} 9€7.5 | —10.6
1,042. 5 F O { R FUNONN PRGSO I

1-Stresses alter grouting gallery had been cut in model.

Stresses are in pounds per square inch.
~— denotes compression.
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 compressive
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 had 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.

TasLe 158.—Horizontal shearing stresses computed from strain measurements

i SN

Maximum horizontal shear

Dead load] Dead load+LL

Elevation

Station Station
No. Model Dam No. Model Dam

922.5 2.0 8.8 922.5 16.5 72.8
1,02L.25 6.4 28.2 897.5 18.8 82.9
1,042.5 14,7 64.9 832.5 21.4 94.4
1,042.5 16.7 3.7 832.5 22.9 101.0

1 Stresses after grouting gallery had been cut in model.

LT denotes live load. .
Stresses are in pounds per square inch,
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The maximum horizantal shearing stress was at elevation 797 at the down-
stream toe and was due to the combined dead and live loads. Before cutting
the gallery, this stress was 94.4 pounds per square inch, and after cutting the
gallery the stress was increased to 101 pounds per sgunare inch.
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STRESSES WITHOUT GALLERY CUT IN SECTION

+ Tension = Compression
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GENERAL NOTES:
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Ficurr 348.—Vertical and horizontal stresses and horizontal shearing stresses.

Maximum principal stresses are recorded in table 159. The largest of these
occurred at elevation 797 after the gallery was cut and was due to dead load.
The maximum compressive stress was 233.4 pounds per square inch and occurred
at the downstream toe. The maximum tension occurred at the same elevation
but nearer the center of the base and was 43.7 pounds per square inch.

A comparison of the stresses obtained analytically and experimentally is given
in table 160. The variation in the two sets of stresses is due to the fact that
the analytical stiesses were based on the straight-line distribution of stress;
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the experimental stresses were based on strain measurements of the model,
The reservoir water surface clevation 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.

TABLE 159.—Maximum principal stresses computed from strain measurements

Maximum principal stress
Fleva- Dead load Dead load+L1L Dead load Dead load+LL
tion
. Sta-
Station |[Model Station Station
No. Dam | "y, [Model| Dam No. |Model Dam 'i'é:f Model| Dam
910 1,020.0 3.0 13.2] 922.5 4.6 20.3{ 1,020.0 { —21.8] —96.2] 922.0| —30.4|—134.1
1,020.0 | ~2.4 —10.6)
870...._.1 988.25| —3.5| —15.4| 1,021.25 —10.5| —46.3] 1,021.25 —48.8, —215.3] 897.5| —38.1|—168,1
1,021.25 2.0 8.8| 897.5 2.1 9.3
97 1,042.5 9.4 415 952.5| —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
77 ... | 1,042.5 | 10.0] 44.1] 832.5 | —52.9] —233.4| 1,042.5 | —38.5 —169.0 892. 5| —47.0;-207.4
8967.56 | —9.9] —43.7| 1,042.5 4.6 20. 3
t Stresses after grouting gallery had been cnt in model. ‘i
Btresses are in pounds per square inch.
— denotes compression.
LL denotes live load.
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VERTICAL. HORIZONTAL . AND SHEAR STRESSES COMPUTED FROM STRAIN MEASUREMENTS
STRESSES WITH GALLERY CUT IN SECTION
Ficurg 349.—Vertical, horizontal, and shear stresses (with gallery cut in section).

Upstream -Seft of axis  Downstream - right of axis.

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 3§
stress concentrations of which a special study was made. A Huggenberger -
tengometer was used to measure the strains occurring at these locations. These
instruments were set on the model when the first louding was applied in order -}
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to determine if any plastic flow occurred due to the comcentration. 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 nmmber of tests had been ruan. The
stresses are shown in figure 350,

TaBLE 160.—Comparison of stresses obtained analytically and experimentally
DEAD LOAD STRESS AT UPSTREAM FACE

. Vertical stress Mazimum
. Stress parallel principal
Elevation to face, stress, experi
i : analytical Tess, Tl-
Analytical |Experimental ment:

COMBINED WATER LOAD AND DEAD LOAD STRESSES AT UPSTREAM FACE

Stresses are in pounds per square inch.
Analytical stresses are taken (rom flgure 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 tillet 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
per 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.
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The Huggenberger tensometer was also used to measure stresscs around the
grouting gallery. Due to the small size of the gallery compared to the gage
lengths used, the results were not very conqluswe. Later, howsver, separate
large-scale experiments were made to determine gallery stresses.

€} 810.0
Top of foundation,

DEAD LOAD STRESSES AT CORNERS LIVE PLUS DEAD LOAD STRESSES AT CORNERS

BEFORE VERTICAL JOINT OPENED
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Ficure 350.—Dead and live load stresses at corners.

Stresses in model marked "M*
Carresponding stresses in dam marked *D*
Siresses are in pounds per square inch
0—o Position of measurement

— Compression

LIVE PLUS DEAD LOAD, STRESSES AROUND GALLERY

DEAD LOAD STRESSES AROUND GALLERY
Ficure 351.—Observed stresses around gallery.

Deflection measurements.

The deflection measurements were made tb obtain an apprpximate picture
of the deflection of the dam and the foundation due to th«; weight of the dam
and to the weight of the dam plus the water load. Unlike the stresses, the

1 Brahtz, J. H. A., Photoelastic Investigation of Stresses Around Galleries, U 8. Bu-

reau of Reclamation Technical Memorandum No, 439. April 1, 1935,

i A NGO 854 i bids A el abald
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defleetions of the model cannot be converted directly into deflections of the
dam for reasons enulnerated 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 Top of dam EI IOEO.OE

150 COMBINED Reservoir water surface ——1052
) LOAD POSITION . -
Includes dead, mercury 47 1
1000 A N
and etater onds. /K b h—DpEap LoAD PoSITION
UNLOADED POSITION Circles indicate corresponding
950— - paints on unioaded , dead load ,
and combined load positions
900 {
4 O, 0, 4o
7 - ; Scale of deflections
850 Tailwater surface El 8470 // in ten-thousandths of an inch
/ 3
800 — = = e e e — depgmed vty
T
760 t 2 - i ohed e
¢ DEAD, LOAD POSITION ! 1
720 fome—ry - + T
COMBINED LOAD POSITION— UNLOADED POSITION
660 B i i i
640 | "
!
SUPPLEMENTAL BASE i
[ /
“\—CONCRETE SUPPORT —
Ficurg 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 elastiec 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
near the hase 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,

-1
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2. Check upon the computed stress: The area under the stress dingram must "
be equal to the sum of the vertical forces. 7
3. Check upon the stress distribution : The center of gravity of the area under ~*
the vertical stress diagram must coincide with the ccnfer 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 uas a monolith, the “E2
torsional resistance between adjacent sections produces torsional shearing strain L3
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 cornersg
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 3
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. 33
Frictional resistance varies for the different type gates. For sliding gates this ;
force is equal to from 0.3 to 0.76 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 <X
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 4
leaf. By changing the shape of the bottom of the gate or of the approach,
a pressure may be built up on the bottom of the leaf which will partially ot ;
completely eliminate the unbalanced condition. r:

1 Noonun, N., and Hornsby, G. J., Model Studies of the Mechanics and Hydraulics of .
Large Control Gates, U. 8. Bureau of Reclamation, June 17, 1937.
1 Noonun, N.. Field Tests on Downpull on Norris Tractor Gate and a Comparison”

Calculated Loads, U. 8. Burenu of Reclamation, Muarch 9, 1938,
L J
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Description of tractor gate.

The (ractor gate developed to meet set requirements for an cmergency gate
for the Norris power nnits closes an opening 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
{he gate and hoist be of such design that the gate, when not in use, could be
raised above the water surface for storage and maintenznce. 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 the gate must
be lowered by its weight in water, it was necessary to place the skin plate

Ficure 353.—Tractor gate model.

on the downstream face, allowing the water to fill completely the leaf section,

The next problemr to be considered was the sealing of the gate under the
176-foot head. The commmon 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 uctuated by a toggle mechanism of such a design as to insure proper
sequence of all movements in relation 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 traing 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 seaf.

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 mechb-
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.
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Model studies.

Description of model.—In order to check the mechanics of the gate under
working conditions, 2 model was constructed to a scale of 1:28. The prototype
gate was to operate on the face of the dum under 176 feet of water. Since apn
exact duplicate sct-up for mechanical or hydraulic tests, even at the 1: 28 Bcale,
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 wag
used,
Flat-bottom gate.—After testing ang

checking the mechanics of the leaf, g
- number of tests were made on the hy-

draulics of the gate. In order to deter.

\ \ B S, /Skinpla!e

Frcugre 354.—Submerged gate.

Ficure 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 854 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 nnder 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 atmospherie,
but it is less than atmospheric if the jet is just submerged or if there is @

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 7
more than the operating water 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. "
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Sloping-bottom gate.—Downpull can be greatly reduced by changing the shape
of the bottom of the gate as shown in figure 856. 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 peint B, ignoring

- - losses and contractions, the veloelty is
T e - half that at A. 'As the velocity varies
_ T Tl skinplate as the square root of the head, only
-~ - — one-quarter of the static head at B has

-~ 1T — — been converted into velocity head.

~ \ \ —_— — Therefore, the uplift or pressure at B
~ \\ — is equal to three-quarters of the head
- AN on the gate. As the leaf is raised, the
~ \\ A\ U ratio of openings at B and A changes

- Q- -‘\ — from an infinite value at complete
\\ ~ NN closure to 2 to 1, as shown, and to nearly
— Y—\\_\ =1l 1 to 1 as the gate is completely opened.

At a nearly 1 to 1 ratio, the sloping bot-
tom leaf is a little better than the flat-
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 abouf 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 gate
opening, may be approximated on the basis of varying velocity heads below the

gate leaf.
N1 N~ [\,_,-
,; I 1 i

Frcure 356.—Sloping-bottom gate.

111 ]

Y eccrcrcccc A /777777 W 777777
Ficure 357.—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.

T'est results—Table 161 contains test data on various-shaped bottom beams:
I-beam, T-shaped, and 45° 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.




736 THE NORRIS PROJECT

i the pump was so small that at one-half gate opening the line
:)!r]e;;ll;ies%l:g dropg)cd llllearly 80 percent. Such a tesg. to get prototype scale,
would requirc 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.

TanLe 161.—Tractor gate model study

Type bottom heam
Average pressute bot- | Difference of pressures
. i Prossure above bottom tom side of bottom
Mo\omit;.]r‘l:ti] 8: gate in beam _(pounds per beam! (pounds per frl:g}?)nds per square
square inch) square inch)

1 T3 45°3 1 T? 45°3 I T 45°1

T b . 10 6.30 0.00 0.00 0.00
[ 5.90 6.10 6.30 5.80 6. %
Ve is 5. 00 50l 580 600 L2004 . 0

Yy odke raised. g'.;g {5’1‘5‘8 2 10 i | 510) 52 .50 140 15
Tl eso| 4is{ 33| asol s} Liop .90 85
3.40] 3.70 3.00 1.40 2,10 2201 200 1,60 .80
2.65 2.90 2.20 .25 .70 1.30 2.40 2.20 .90
2. 10 2.40 1.90§ —-20 .00 1.00 2.30 2.40 .90
1. B0 2.00 L.65 —.35 —.10 .88 2.15 2.10 .80
1.50 1.70 1.35 .00 .40 .80 1. 50 1.30 .55
1.35 1.50 1.25 .26 .70 .85 1.10 .80 40
1.30 1.40 1.20 .50 .80 .90 .80 .60 ]
1.20 1.35 1.15 .85 .95 .95 .56 .40 .20
115 1.30 1.10 .80 1.06 .95 .35 .25 .15
.......... 1. 10 1.25 |aceeean 1.00 1.20 |ocenenon 1.00 05 |l

1 In ease of 45° slope on bottom beam, the pressure oo the bottom side of bottom beam is the aversge
veinllz(xxa t‘h%rgslfg;:'mns the gate was raised 3 inch before the bottom of the leal was even with the top of the
Do e oa th i ivi fair average pressure.- The gate

3 the bottom are the results of three piezometers, giving 8 air 3
war?fe%riz ?x:lch before the bottorn of the leaf was even with the top of the bottom frame seat.
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FicuRe 358.—Pressures above and below beams for the three types tested.

i i ifferential
Figure 358 also offers a comparison of the three types showing dif
presgure betwéen the bottom and top of the bottom Leam plotted against gate
openings.
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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.

CATE OPENING - FEET

35 30 25 20 15 10 5 [
50 - 7 - T 80
rh = Pl
i H i H
40+—4 - + 64
! \\ Power to raise gates56 kw\‘ i H H
/ H : ]
" :r NUMBER 4_] ' Mlohr.s s'unred 9me” stc\‘ A
0 i Maximum regeneration 50.5 kw / ! |~
b RN 4RE £
= " H i 3 t [} ) [l S
ZOF NUMBER 3 ' T =
1
k B 1 A
" 224 kw regeneration 1 I ! "
i Motors stopped 6 min 45 sec
. Mean valye of power, inputsdkw
0 DOWEI; input to motors =45 kw maximum Gate reaches limit 8 min 23 sec
L L Y h i 30 il 0
[ 2 3 4 5 7 8 9 10
, MINUTES
40 T 64
Power 545 kw
r L 5 te
10 NUMB R 2 a8
Motors siopped 9min 54 sec — i -
2 g
220 t 23z
= - NUMBER '1 20.8kw regeneration Gate reaches limii|9min 20 sec g
0 — N
Motors stopped 3 min 43 sec 3
h
0 Power ‘input to n-:otors- 45 kw Mean velu‘e of power, input<7 klw -h 0
1 2 3 4 7 8 9 [

. MINUTES

NO. | Ppower developed by the lowering of gate with the generator shut down.

NO. 2 Power used in raising gate affer closure with 553 MW load on
generator and with wicket gates blocked open.

NO. 3 Power developed b‘ihg jowering of gate with 55.3 MW load on
generator and with wicket gates blocked open.

NO. 4 Power used in raising gate after il was closed ynder siatic head.

FicUre 359.—Recording wattmeter record—Power to lower and open gate.

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. Figure 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 date.—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
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Thirty-five mnits represent power used in raising the gate under balanced
conditions.
Therefore :
210,000—friction=13 units.
210,000+4friction==35 units.
2 friction=22 units.
Friction=11 units.
35—11=24 units=210,000 pounds.
1 unit==8,750 pounds.
11 units=96,250 pounds=friction.

- o

SPEED
FT PER MIN

T

I :

| )
{ .

a

©

30 T

920 CONDITIONS OF TEST
Headwater elevation 1001.74
Turbine gates wide open and
910 unit under full joad .

Gate LOWERED

Penstock full at beginning of
closure .

900 . :

890

880

870

860

ELEVATION - BOTTOM OF GATE - FEET ABOVE MSL

Gate seat El B52.78~T\\

805 ] 2 3 3 s 3 7 8 9 10

TIME - MINUTES
Ficure 360.—Closing speed.

For all calculations the friction is assumed to be proportional to the loa
In this computation the friction is %54 or 0.458 of the load. -

From curve No. 3, figure 369

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, tigure 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 1 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 downplill.

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.
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1,001.74—833.00=168.74 feet=head on turbine.
Load on turbine=55,300 kilowatts.
Assume 85 percent efficiency,

55,300X 746
0 X

=52.5% 168.74x0.85 #600 o f. &
Area of wicket gate based on coefficient of discharge of 1.0,
A=-2 4600 _ 449 5q. 1t

V2gh  8.02y/T68.74

This gate area, and a coefficient of
by discharge of 0.90 through the tractor
\ gate opening, were used in calculating

the pressure drop through the gate.

“g Downpull is defined as the difference

: in hoist load between operating the

G gate under balanced conditions and

under emergency or free discharge

conditions. This difference is caused

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-
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),

Von?
H(1)=h(2>+—§%)‘ +F.

B+ Cate opeming in inches (controlling saction)

E

x

it £ 8384
Lo 207832

Lm0

Fi16uRE 361.—Dimension of bottom of gate.

Where: Hgy=unit pressure acting downward, in feet of water.
h(» =unit pressure acting upward, in feet of water.
Vo =velocity of water flowing under gate, in feet per second.
F ( ={riction losses, in feet of water. .

Friction losses are being ignored in this computation.

2
Therefore: Huy—he = Vo
’ 2g
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 downpull on the gate,

Also, the velocity of the water flowing under the gate is given by:

-9
V=ca
Considering a unit width of opening of depth, r,
_Q
V=tr
also V=% or h=.2‘i;

___ € _ constant
T29CHt 92

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*. .

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 & zero upward pressure is computed.

substituting h
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Let T,=effective thickness of gate.
T=thickness of gate=39% inches. . .
R—=depth of gate opening at the controlling section.
T _mT
Thgn =35

The downpull is then equal to the effective thicknes (r,) multiplied by the width
of the gate opening in inches and the pressure drop through thg gate in pounds.

1t will be noted that in raising such a gate the effective width _of the gate
approaches the actual width of the gate, and in the case of a free discharge the
downpull will approach that for a flat-bottom gate.

Calculations, case I, based on boundary line (1)

Let m=slope of boundary line.
n=slope of gate bottom. i
z=distance from controlling section.

Then
i Ridx T Ridz
T'=f 0 (R—+"mz>’+f iR—Ti ¥ (m+n)zlt
—R? R2 R?

R-
=R mT) Tmk - iAW E=T,x i T | (mt MR+ mTy
Substituting values for m, », T, and 7 and combining terms,

T =R —4.105912 +4.937491__ 0.831579
o R+2.126582 R R+37.000

Example: Let R=24 inches.

P T,=576 (—0.157155+0.205729 —0.013632).
T,=20.13 inches or effective width of gate.
Downpull=PX0.433X T. X W

=127X%0.433X20.13 X198
=219,180 Ib.
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.

Calculations, case II, based on boundary line (II)
T=J'7'x Ridr +J'T Rdz
= Jo (A+ma)y" J TR+ K+ (@— Tonl
.._R! R’ R3 + RI
=R mT) TmE a®FE—nTidnT)  a(BTK)
Substituting and combining:

—0.312502 | 1.312502
T'=.R’[ 8000 T R

1
“RF¥ 37.000]

Example:
Let R =24 inches. \
T, =576(—0.009766-0.054688—0.016393).
. T. =576X0.028529.
=16.43 inches.

Downpull=P X 0.433X T, X W
=127 X 0.433 X 16.43 X198
=178,893 pounds

Discussion of results.

The test results as well as the calculated values for cases I and II 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 & higher 3
maximum than either of the calculated curves, and that there is a geparation E
of the curves from the maximum position until a gate opening of about 13 feet g

is reached. Reasons for the difference may be:

3%
\

|
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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.

f3. Regain of velocity head was neglected; this is probably the greatest source
of error.
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0 48 96 144 192 240 288 336

™
\

\ (Prea'ure drop in feet of water

300
~—-— CALCULATED PRESSURE-DROP CURVE
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{ hSY
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-3
-]

0 4 8 12 13 20 24 28
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Ficure 362.—Test results and calculated values for cases I and 11,

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.
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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 .........cccteeeeen.n ssseesee.s by Tennessee Valley Authority
Act of the 73rd Congress,
May 18, 1933

Construction started ........ciiitiitiiiereneencnncnns ...0October 1, 1933
First cofferdam started ........... ... ceeee... November 6, 1938
First access roads started ................... eeeese.. NOovember 8, 1933
First excavation .......iiiiitiiittiieieneeaconnnnnans November 16, 1933
First concrete poured ......c.ceeeeeeceecnsscencossssssssduly 17, 1934
Last cofferdam finished ...........iiiiiiiiiiennn. October 9, 1934
Dam cloSure .......cceceeeeeeeass ceeserescssseccensseses s March 4, 1936
Unit 2 on line ........ccciiieeeennnn. Cececarenecccncsann July 28, 1936
Unit 1 on line ......cc0eeeevceccas sssecccsesssesss September 30, 1936
Reservoir filled (el. 1020) ......ccveteeeceacccnnnn .. January 22, 1937
Re-regulation weir modifications ......ccvevveevveccccancacne June 1995
Reservoir Release Improvements ...... c et e e e e January 20, 1996
Generator & Turbine Modernization ............ccv0e.. January 20, 1996

PROJECT COST

Initial project, including

2 units and switchyard .........ciiteitetereercnasannan $32,269,027*
Reservoir Release Improvements .......c.ceeeeeeeeen ceseess.$ 1,412,000
Re-regulation weir modifications ................ c e e $ 950,000
Generator & Turbine Modernization ..........i00eeeeetannas $12,412,000

Total ....iiiiiiineesecosecnaacscannaa ceseteeeseaaanna $47,043,027

*Includes construction of Norris Freeway from Tennessee Highway 33 to
West Norris Road and from U.S. Highway 25-W to Coal Creek Yard.
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STREAMFLOW

Drainage area at dam ........ccetteeeeccccccncconccnans 2,912 sg. 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 ....ccccceiienncncanae 2,921 sq. miles
Below Norris Dam, April 1936 to date;
drainage area ...ccccccvcccccceccees 2,913 8q. miles
Below Norris Dam, Gage 1, Tennessee,
May 1933 to September 1933;

drainage area .......ccciccinennan 2,912 sq. miles

Maximum natural flood at dam site,

estimated (April, 1977) ...ceiieererteieeenenncens eeeeee 132,000 cfs
Maximum regulated discharge since closure of dam,

(February, 1937) ..t eosesssacecsssssssssscsssnses 43,000 cfs
Average unregulated flow at dam site,

estimated (1921-1998) .........cciien.n csseccscsccssesss 4,190 cfs
Minimum daily natural flow at dam site,

(1925), approX. ¢c.ceeeeeeencaans et e e e s et s et oo o nnennn 340 cfs

RESERVOIR

Counties affected:
State of Tennessee .........cccsc:..... Anderson, Campbell, Union,
Claiborne, Grainger
Reservoir land at September 30, 1977:

Fee SImMPle .....cvcesecssscesscssoconnoncsas ceeeseases 22,000 ac.
EaSements ......c.ceeteeeeaccescesscesssecssancsanssnas 5,000 ac.
Total .............. c e e s esessessssecsrsssensceassssscsses 27,000 ac.
Transferred or Leased ........ccetveeeecccaass ceeteceoes 35,000 ac.
Operating levels at dam:
Probable maximum flood elevation (PMF) ......cveveceeee *el. 1057.4
500 year flood elevation ......ccccviieennccennnns «....%*el. 1035.0
100 year flood elevation ...........c..... ceectceneanan *el. 1032.0
Winter flood guide level ......ccvi ettt enncnannn ese...el. 985.0
Summer flood guide level ..........ccc0.n ce s el. 1020.0
Maximum used for design (200,000 cf8) .....ceeeeecncan el. 1052.0
Top of gates (area 39,800 ac.) ........ ceteceecacanan .el. 1034.0
Normal minimum pool ........ccceceeusn ceesceresseeeann .el. 960.0
Backwater, length at normal maximum pool level:
Clinch RIVEr ....cteeeecressssscsnnnnnasossanasa ceeesnoa 73 miles
Powell RIVEr ....cieveereccoccononcssses st esecessecnnnn .. 56 miles
Total ...t iiietieneeessoocnaassssssosaassascns cestecesssne 129 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 S8hore .....iiiiteeeeieeacenssascsssssassssseasencccsas 800 miles
Islandse ....c.cieiiecrctaetatctacstostcsssesasascassenses 50 miles
Total ..ttt ieenieeeeseesesessosscasssssssessassnssscescas 850 miles
Original river area (to el. 1020 crossing) .....ccceeceeeeeens 2,930 ac.

Storage (flat pool assumption):
Total volume:

At top of gates (el. 1034) ......ccccuveeeeenn 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) ....cccveconnncass 1,113,000 ac.-ft

June 1 (el. 1034-1020) ....c.tvveecencccsonasas 512,000 ac.-ft

Useful controlled storage (el. 1034-960) ...1,922,000 ac.-ft

TAILWATER
Maximum used for design (200,000 cfs) .....cciiiieiereennnnas el. 859.6
Full plant operation (2 units) .......iiiiiiiirnnineronsannns el. 827.4
One unit operating at best efficiency ......¢ecicicieeerrccnns el. 823.5
Minimum level ........ccieuieeeeeaescanocccsssosscsssanssanansnaea el. 820.6

HEAD (Gross)

Maximum static (el. 1034-820.6) ...civernrrnnencenccceanocncsans 213.4 ft
Maximum expected operating (el. 1020-827) ..... e iesesseaaeaen 193.0 £t
Average operating ......ccitieeeesccscssccassstsssccscssannasss 169.0 ft
Minimum operating (el. 900-825) .........iiiieirrinenncannnnnns 75.0 ft

RESERVOIR ADJUSTMENTS

Clearing (below el. 1020) .....cct ittt eeecassssccnascnnnanas 18,693 ac.
Highways adjusted:
ACCESBS8 ot et eesoeseeassaasseasassasscssssanssassesascasnss 21.9 miles
State ...ttt it it it it st ettt ettt et e s 16.5 miles
County and tertiary ........ccc0.... Teetesssecnesss s 88.1 miles
TOLAL v oo eeerocuonsssasssssssosssnssansnssasnssnsseaes 126.5 miles
Railroad adjustments .......ccocetttiseccassonssccnccsncccnncs 2.8 miles
Bridges (highway 30; railroad 3) ......c.itiieentacecorcccnccnnnncenn 33
Concrete bOX CULVEItES . ...t iiiieettsnrsesaseessscaccsssssceccnconnns 45
Families relocated ......c.cotiiieteeetenecesasssacesssncscnanconosas 2,899
Utilities adjusted or relocated .....cceeteternnnecccncasccnns 24 miles

GraAVes ... ueeeeeeeeasescaansosensonssssssssa 22 agreements; 5,226 removals
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DAM
Material and type....... ¢ttt nnnnnn Concrete gravity nonoverflow

and spillway; impervious rol
earthfill embankment with ¢
crete core wall

Lengths:

Nonoverflow dam ......coeeeeeeeossesscccassssosscecnscscess 1,246

SPillWaAY . cceiennerencacccsoossccnencnnns eeseseseassssenenn 324

Earth embankment, left (east) bank ..........ciiiieenn... 290

Total ....cciiiiieeeeieeeeosaasesosoasussaasaaseasnosccsscss 1,860
Maximum height, foundation to deck level ........ ..ttt evscces 265
Maximum width at base;

Spillway sSection ONly ......iceiitieraseecasencossssancccss 208

Including ApPTOn .. ciiieetieessoneesoneesacasssssssssnssanss 423
Length of concrete core wall ........cccieeeeesesscscscsescanas 584
Deck devel .....ciiieeeeeeeseecosoeneasossescacasssssasssssns el. 106
Top of earth embankment .............iiiiiiiiiiennnnnnncnnnns el. 106
Outlet facilities:

Spillway clear opening (3 openings at 100 ft) ............. 300

Spillway crest level .....ceeeervresescscscsascscsssans el. 102

Crest gates ....oceeeeennncneenns 3 drum gates, 100 ft wide, 14

14

dam
led
on-

ft
ft
ft
ft
ft

ft
ft
ft
1.0
1.0

ft
0.0
ft

high, hinged upstream, Bureau of
Reclamation type, separated by

12-ft-thick piers
Gate control ....... it Manual from valve chamber be
gates. Manual or automatic £

low
rom

powerhouse control room. Water

for gate flotation is admit
from headwater by gravity.

ted

Slujces .....iiiviiietienensnnns Eight, 5 ft 8 in. wide, 10 ft high
Centerline of sluices .....cceteeereceseosncnosnonnancncas el. 865.0
Sluice gates ......ciittiianenns 8 sets of two 5-ft-8-in. by 10-
ft hydraulically operated slide
gates
Discharge capacity:
Spillway:
HW el. 1052 (design level) ....iiiiiiitnnnoennenns 210,000 cfs
HW el. 1034 ...ttt eeeesonenossssnosssssanss 55,000 cfs
Sluices: ‘
HW el. 1034 ...ttt ineeeneesseneosasenssssscnnas 38,400 cfs
HW €l. 1020 ..cvtvvnnnneeeeennnnonscsnnnnnassoeans 36,740 cfs
HighwWay ..t eeeeeeeeeseeescecacenacssssssssssssasa 22 ft wide on dam
Foundation ....cciiiiiieieniieeeeeeesosonsscsossssssnansnas Knox dolomite
Re-regulation weir:
RIPTAP cvveeveeeesoseacssccasececeusssssosasssnasanans 1,300 cu yd
Concrete (stream bed leveling pad 640; abutments 790) 1,430 cu yd
Wire Mesh ......iiiiiiiinieneeeneeacencesnsosnannsnans 1,500 8q yd
Steel grating .....c.ciiieetintiteecertonsccansesscnannas 8,100 sq ft
Rebar ....ccveviveennnas et eesaesaossonnsssrstsssnssconsonns 13 tons
Timbers (6x6 14,000; 3.5x8 3,100) .....cciitiiirennncans 17,100 1f
Minimum flow pipes (24 inch diameter) ........ccceeeeeennns 560 1f
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POWER FACILITIES

INTAKES

Number ....... C e e et eseessctesnteseenseeneans c et acecerastcesrseeannosee D

Dimensions at gate opening .......ccco.. 16 ft wide by 28.5 £t high

Net area at gate .....cciiiiiiiiiiiennnean.. ceessessesssssss 456 8g. ft

Gates ... T T Two, tractor type

2 o i 1= o Double drum, 64-in.-dia. Hoist
motors, two 60 hp

. PENSTOCKS

1 111 o = o ceenes2

TYPE «voevennencenns cescsssssssssss Electric machine welded steel plate

Diameter ......... A I 3

Length . ...ttt eieennnnns t e e e aeeceseeseencenenenn 153 ft 10 in.
'POWERHOUSE

Generating capacity, 2-unit total (Original Capacity) ..... . 100,800 kW

Type of construction ..........cccc0eune Enclosed, reinforced concrete

and structural steel
Principal dimensions, including
service bay .......c000.. ceeeetenans 205 ft long by 71 ft wide by
125 £t high
Service bay:
East service bay .......c000c000....60.5 £t long by 96.5 ft wide

West service bay ................ ...43.0 ft long by 96.5 ft wide
Draft tubes:
TYPE i o ceeessesecsssasaassassossssassssanas «e+.. Elbow, 2 openings
Horizontal length (centerline of turbine
to downstream face) .......c .00 cesssssssss 57.0 ft
Vertical distance from centerline of )
distributor to floor of draft tube .............. ...37.0 ft
Net area at outlet opening ........ciiviveeannn ...... 665 8q. ft
Powerhouse Crane .......ceeeeevcesecesccs 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.



April 1999 _ Norris 16
POWER FACILITIES (CONT.)

HYDRAULIC TURBINES

Number ....... cheesaaseseccssssenns c e s esssesaceas et eesssscersansnee D
Manufacturer ................. Newport News Shipbuilding & Dry Dock Co.
TYDPE «evveecocsnncannons e et eecseeeeess ettt eanens Vertical Francis
Rated capacity (each) .......c.ciitiiennen 89,680 hp at 189-ft net head
Rated speed ........ et eseesessecasesesasenanens cesessnssssll2.5 r/min
Maximum runaway speed .........ce... e et esessesssessss o 218 r/min
Specific speed at rating .......ci ittt ittt 48.1
Value of sigma at rating ......cceiiiieiiinentennesesennnsssesaaas 0,16
Diameter of runner, intake ........iiiiiiiitiiiittaeennnnnan ees. 161 in.
Diameter of runner, discharge ........ccceeticeescnscccasss 165.187 in.
Centerline to bottom of runner ..........ceeeeieenecenccsnns 55.375 in.
Centerline to top of runner .......ciii ittt eieneneannceanan 21 in.
Diameter of guide vane circle ......cceoeeteeccenssccocaass «se..189 in.
Diameter of lower pit ..... c et st eees ettt tesee s enenescnansnn 19.5 ft
Spacing of turbines, center to center of units ..... ceeareaaaaae 60 ft
Draft tubes (see Powerhouse) .............. cee et eeer e Elbow type
GOVEYTOLS oo veseescoscoesaossassscnsans Woodward, cabinet actuator type
Heaviest assembly to be lifted by crane ...... . 140,000 1b
TW Safety Factor .......c.iiiiiiiineneinnnn ceee....7 ft. @ 820.6 ft. TW
GENERATORS
Manufacturer ..........cciiiiiiiiiietnnanns Westinghouse Electric Corp.
TYPE «eteeeeeecaccaanccscnnnnnns Enclosed, water-cooled, vertical-shaft
Rating, units 1-2 ......... it 56,000 kvA, 50,400 kW 2345 A, 60

degrees C rise, 0.9 pf, 13.8 kV,
3 ph, 60 Hz

Capacity .......... ceneas s eeseseenan 64,400 kVA, 57,960 kW 2697 A, 80
degrees C rise
Total New Capacity .....cvvieieiiennnnnenans et ceressaeaesas ... 146 MW
Efficiency (tested): .
At rated kVA, 1.0 pf . ... it nnnnnn .....98.25 percent
At 75% kVA, 0.9 pf ..., ceeeseneesanan 97.70 percent
Flywheel effect .....i ittt ittt neeeenssasancnnsss 65,300,000 1lb-ft?
Thrust bearing .........ccccvev.. ++.+...Kingsbury type, dia.75 in., max.
load 546 tomns '
Neutral high impedance grounding ............ +...13.8 kV-240V, 100 kVA

distribution transformer with a
0.235 ohm registor in the
secondary winding

Exciters:

Main ....ccccveecccccaacsans e st ecseenossseaccassna 275 kw, 250 Vv

> T o cesssss.s 15 kW, 250 V
Weight of heaviest crane 1lift, rotor ..........cc..... seees.241.5 ton
Diameter over air housing, less trim ..........ccitiieitcnnnncnnn 500 in.
Top of pilot exciter:

Above stator soleplates ........cco0cceeecsnsans cesesees. 141 in,.

Above turbine floor ......¢.icccieiiieiccecann ceterecceeceenn 263 in.
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FIGURE 8:
SINGLE LINE DIAGRAM OF MAIN CONNECTIONS
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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 OA/FA LTC Gas-Blanketed
Norris Hydro Intertie 3S 1 4089189 15/20 161/69/12.45 OA/FA LTC Gas-Blanketed
Plant Location Phase | Oil Volume | Configuration Impedance % Contract Number Manufacturer Year of
gal. ' : ' Manufac
‘ture
H-X HY | X-Y

Norris Hydro Bank 1 3 9625 GRD Wye/Deita | 10.08 N/A N/A | 94P1C-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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Norris 20

RESERVOIR AND POWER DATA - NORRIS
Best Efficiency Maximum Sustainable
Pool Area Volume Potential| Gross Plant Turbine | kWicfs Plant Turbine | kWicfs
Elevation|(acre*1000)| (ac-ft*1000) EIS* Head Output |Discharge| Output |Discharg

(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 22141 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 30.00 1721.0 851.8 182.0 95.2 6,730 14.13 118.0 8,900 13.09
1009 29.63 1691.2 834.4 181.0 94.6 6,720 14.04 117.0 8,880 13.00
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 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 1771 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 7354 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 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 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 12.73 101.2 8,490 11.69
992 23.81 1238.0 575.7 164.2 84.4 6,600 12.65 100.2 8,460 11.60
991 23.49 1214.3 562.5 163.3 83.6 6,600 12.56 99.3 8,430 11.52

*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.)

Norris 21

Best Efficiency Maximum Sustainable
Pool Area Volume Potential| Gross Plant Turbine | kWicfs Plant Turbine | kWicfs
Elevation | (acre*1000)| (ac-ft*1000) EIS* Head Output |Discharge Output |Discharg

(feet) (gWh) (feet) (MW) (cfs) (MW) (cfs)

990 2317 1191.0 549.5 162.3 82.8 . 6,590 12.48 98.3 8,410 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 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 21.28 1057.7 475.9 156.3 78.8 6,550 11.99 92.3 8,260 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 19.47 935.5 409.4 150.4 75.3 6,500 11.49 86.4 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 7,960 9.96
971 17.45 806.3 340.2 143.5 711 6,450 10.92 79.5 7,930 9.88
970 17.17 789.0 3311 142.5 70.5 6,440 10.84 78.5 7,910 9.79
969 16.90 772.0 3221 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 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 2331 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 produétion 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 | kWicfs .Plant Turbine | kWicfs
Elevation | (acre*1000)| (ac-ft*1000) EIS* Head Output |Discharge Output |Discharg
(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 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 7,090 7.16
937 9.59 3524 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 3245 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 7.80 420 6,960 6.75
932 8.62 306.8 87.6 105.1 48.0 6,140 7.71 41.1 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 6,780 - 6.18
925 7.28 251.3 61.5 98.2 43.9 6,090 7.14 34.2 6,750 6.10
924 7.10 2441 58.2 97.2 43.3 6,080 7.06 33.2 6,730 6.01
923 6.94 2371 55.0 96.2 42.7 6,070 6.97 32.2 6,700 5.93
922 6.78 230.2 51.8 95.2 421 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 40.9 6,050 6.73 29.2 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 5.79 186.4 319 88.3 38.0 6,010 6.32 24.3 6,500 5.28
914 5.66 180.7 29.4 87.3 374 6,000 6.24 23.3 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 6.07 214 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 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 5.74 174 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 78.5 321 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
903 4.36 125.5 5.3 76.5 30.9 5,910 5.33 12.5 6,190 4.29
902 4.24 121.2 3.5 75.5 30.3 5,900 5.25 11.5 6,160 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

*EIS represents energy in storage, and includes production at Norris and all
downstream plants through Kentucky Dam.
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April 1999 Norris 25
TVA - River System Operations 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 spilliway and/or stuiceways. All unmarked spill was through the sluiceways.
DAILY DISCHARGE NUMBER OF] TOTAL fMaximum hourly average discharge to date was 43,000 cfs at 8 p.m. on 2/16/37.

YEAR} (TURBINE + SPILL) | DATE | PERIODS | DAYS f'Spillway #Spillway and sluiceways

1936 8000 121 10 73 I6200---6/28---1 3; 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 2117 14 230 *23000---2/8---8; *30000---2/1 2---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---10; 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---10/23---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 17 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 117 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 112 4 42 |3937---1/2---6; 12000---1/12---9, 4894---12/5---12; 11700---12/25---17

1950 25458 2/16 1 26 J19720---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 14621---2/25---4

1954 7314 713 0 0




April 1999 Norris 26
TVA - River System Operations 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 spiliway and/or sluiceways. All unmarked spill was through the siuiceways.
DAILY DISCHARGE NUMBER OF] TOTAL jMaximum hourly average discharge to date was 43,000 cfs at 8 p.m. on 2/16/37.

YEAR] (TURBINE + SPILL) DATE PERIODS | DAYS J'Spillway #Spillway and Sluiceways

1955 17964 3/20 2 7 |9196---3/20---4; 4390---3/27---3

1956 16865 317 2 11 §537---1/11---1; 8300---3/16&17---10

1957 25825 2112 2 33 |17090---2/12---24; 11795---12/27---11

1958 15435 171 0 2

1959 7964 10/21 0 0

1960 7922 114 0 0

1961 18173 3/13 1 6 [10042---3/13---6

1962 18766 3/15 2 34 110190---2/2---9; 10080---3/14---25

1963 25281 3/20 1 16 |16350---3/20---16

1964 8217 11/14 0 0

1965 16208 113 1 4 18110---1/13---4

1966 7650 1214 0 0

1967 19793 12/28 2 18 |11175---3/10---10; 11610---12/28---18

1968 19425 17 0 10

1969 7686 7/15 0 0

1970 8633 219 0 0

1971 8549 11/9 0 0

1972 19785 12/19 4 43 [8330---1/25---14; 10740---2/28---10; 11289---12/19---10; 15253---12/29---15

1973 19534 1/2 2 27 |8024---3/22---11; #7189---5/31---9 (Spillway discharge 6 a.m., May 31 to 8:30 a.m., June 4, 1973)

1974 23652 1115 1 46 |14581---1/15---47

1975 20227 4/2 2 33 [6270---3/14---9; 11258---3/27---24

1976 7583 1/15 1 1 150---10/24---1




April 1999 Norris 27
TVA - River System Operations 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 jMaximum hourly average discharge to date was 43,000 cfs at 8 p.m. on 2/16/37.

vEAR] (TURBINE + sPiLL) | DATE | PERIODS | DAYS Jrspitway #Spillway and Sluiceways

1977 13948 1217 2 27 |3854---4/7---2; 5330---12/7---25

1978 8481 1/31 0 0

1979 20165 317 2 27 7690;--1/27---1 1; 11540---3/7-8---16

1980 8258 1/27 2 6 ]638---5/25---3; 676---6/1---3

1981 5733 9/3 0 0

1982 13500 2/19-22 2 17  |4990---2/12-13---9; 5000---2/19-22---8

1983 8784 6/5 0 0

1984 24054 5111 1 13 J#15120---5/11---13

1985 7680 1/21 0 0

1986 6649 12/31 0 0

1987 8589 4/23 1 21 J160---4/3---21

1988 8583 6/27 0 0

1989 15948 6/22 0 8 #7419---6/22---8

1990 17906 2/18 3 22 |9360---2/19---16; 524-—-4/30---1; 4201---12/31---19

1991 16994 12117 6 61 |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

1992 12227 1/4 4 11 |7900---1/4---9; 158---9/29---2; 47---10/10---1; 141---10/31---1

1993 8786 3/28&31 0 0

1994 22849 3/6 6 54 110181---2/15---10; 14403---3/6---13; 9290---3/12---6; 13715---4/1---13; 10835---4/1 8---10; 119---5/17---2

1995 8063 9/24 4 11 |136---6/7---2; 1872---6/11---3; 92---11/3---1; 2930---11/28---5

1996 16366 2/4 2 27 ]8380---1/30---12; 4170---12/14---15

1997 12723 3n7 1 12 }4020---3/8-11---12

1998 26603 4/26 2 22 |*24588--4/25---15;*7173---5/14---7




April 1999

ANNUAL MAXIMUM AND MINIMUM ELEVATIONS,

ORDER ELEVATION

RIVER SYSTEM OPERATIONS

TVA OPERATED RESERVOIR SYSTEM
IN ORDER OF MAGNITUDE
FROM DATE OF RESERVOIR CLOSURE THROUGH 1998

NORRIS

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

MAXIMUM
YEAR MONTH DAY
1031.10 1937 FEB.
1030.38 1998 APR.
1030.20 1984 MAY
1027.42 1989 JUNE
1024.72 1958 MAY
1024.60 1971 MAY
1024.10 1973 MAY
1023.26 1944 APR.
1022.85 1942 AUG.
1022.69 1994 APR.
1022.64 1972 MAY
1022.55 1938 JULY
1022.53 1997 JUNE
1022.44 1983 MAY
1022.28 1996 MAY
1022.09 1975 APR.
1021.73 1943 APR.
1021.17 1990 JUNE
1020.93 1991 JUNE
1020.44 1977 APR.
1019.77 1979 JUNE
1019.04 1974 JAN.
1019.02 1995 JUNE
1018.81 1950 AUG.
1018.65 1967 AUG.
1018.58 1993 JUNE
1018.28 1987 APR.
1018.25 1956 MAY
1017.74 1945 JUNE
1017.62 1951 MAY
1017.49 1949 JULY
1016.92 1970 MAY
1015.73 1992 JUNE
1015.72 1980 MAY
1015.30 1964 MAY
1014.42 1955 MAY
1014.26 1978 JUNE
1013.40 1968 JUNE
1013.16 1962 APR.
1013.01 1940 SEP.
1012.96 1946 JULY

29

ORDER ELEVATION

Norris 28

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

MINIMUM
YEAR MONTH DAY
878.20 1936 MAR.
909.35 1956 JAN.
929.13 1954 JAN.
932.60 1955 DEC.
934.56 1958 DEC.
934.78 1940 JAN.
935.15 1959 JAN.
937.21 1966 FEB.
937.65 1941 DEC.
939.55 1939 DEC.
941.00 1953 DEC.
942.12 1964 JAN.
943.32 1963 DEC.
943.80 1948 FEB.
944.09 1942 JAN.
944 .30 1965 DEC.
949.65 1960 DEC.
949.80 1943 DEC.
950.77 1944 JAN.
951.93 1961 JAN.
956.15 1946 DEC.
956.92 1981 JAN.
957.00 1947 DEC.
958.95 1938 JAN.
959.57 1969 DEC.
960.37 1937 DEC.
960.83 1968 DEC.
962.86 1962 DEC.
964.01 1980 DEC.
964.64 1957 JAN.
968.45 1952 DEC.
969.25 1970 DEC.
971.27 1951 OCT.
971.44 1987 DEC.
971.99 1967 JAN.
972.07 1945 JAN.
972.30 1977 FEB.
973.02 1974 NOV.
974.61 1986 JAN.
974.68 1978 DEC.
974.74 1995 JAN.

6



April 1999

ANNUAL MAXIMUM AND MINIMUM ELEVATIONS,

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

RIVER SYSTEM OPERATIONS

TVA OPERATED RESERVOIR SYSTEM
IN ORDER OF MAGNITUDE
FROM DATE OF RESERVOIR CLOSURE THROUGH 1998

NORRIS

18
19
25
19
31
17

11

21
22

2
17
21

4
21
30
19
31
25
24
18
29

7

MAXIMUM
ORDER ELEVATION YEAR MONTH DAY
1012.80 1939 JULY
1012.71 1965 APR.
1012.27 1961 MAY
1011.97 1963 MAR.
1011.25 1953 MAY
1010.98 1982 JUNE
1008.98 1976 JUNE
1006.23 1948 APR.
1006.22 1981 JUNE
1005.75 1952 JUNE
1004.76 1960 APR.
1003.40 1985 JUNE
1002.25 1957 FEB.
1001.51 1959 JUNE
1001.30 1986 MAY
999.88 1936 JUNE
999.83 1988 MAY
997.88 1966 MAY
996.00 1941 AUG.
994.81 1947 MAY
994.52 1969 APR.
993.82 1954 JUNE
* CLOSURE

,

% MIDNIGHT ELEVATION
TOP-OF-GATES ELEVATION 1035

ORDER ELEVATION

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

Norris 29

18
31
3
2
20
1
25
3
15
31
21
17
1
23
1
24
18
1
1
16
1

MINIMUM
YEAR MONTH DAY
974.84 1988 JAN.
975.34 1994 DEC.
975.90 1985 NOV.
976.52 1971 JAN.
976.97 1997 DEC.
977.02 1998 JAN.
977.87 1975 DEC.
977.95 1950 JAN.
978.00 1983 NOV.
978.20 1949 DEC.
978.96 1984 DEC.
980.14 1982 NOV.
980.20 1976 JAN.
982.00 1979 DEC.
983.03 1972 JAN.
984 .31 1993 NoOV.
984.70 1973 JAN.
985.49 1996 JAN.
986.42 1989 JAN.
986.91 1992 DEC.
987.46 1990 JAN.
987.60 1991 NOV.

21



April 1999 Norris 30

MAXIMUM, MINIMIUM, MEDIAN, AND MEAN
Adjusted Flow by Weeks
" Norris
Years=1903-1998

WEEK WEEK AVERAGE WEEKLY CFS

ENDING NO. MAXIMUM YR MINIMUM YR MEDIAN MEAN
JAN 7 1 26,900 1919 449 1981 5,060 7,230
JAN 14 2 37,000 1974 436 1981 4,950 6,770
JAN 21 3 37,300 1947 310 1981 5,060 6,530
JAN 28 4 25,600 1937 450 1940 6,280 7,850
FEB 4 5 58,200 1957 510 1940 5,570 8,350
FEB 11 6 25,000 1994 920 1934 6,310 7,870
FEB 18 7 36,500 1948 810 1934 6,550 8,370
FEB 25 8 26,900 1991 840 1934 6,600 8,540
MAR 4 9 35,000 1962 860 1941 5,870 . 8,380
MAR 11 10 36,200 1917 1,760 1931 7,230 9,100
MAR 18 11 49,000 1963 1,660 1931 6,970 9,240
MAR 25 12 32,400 1955 1,470 1966 6,180 8,750
APR 1 13 36,700 1994 1,350 1910 6,060 8,520
APR 8 14 60,700 1977 1,050 1910 5,850 7,710
APR 15 15 24,800 1903 1,190 1910 5,270 6,460
APR 22 16 51,900 1998 1,090 1986 4,430 5,960
APR 29 17 21,400 1958 1,050 1986 4,120 5,050
MAY 6 18 21,000 1912 796 1986 3,740 5,190
MAY 13 19 40,200 1984 870 1942 3,500 5,160
MAY 20 20 19,500 1950 720 1941 3,000 4,260
MAY 27 21 20,700 1829 640 1941 2,930 3,690
JUN 3 22 16,200 1924 560 1936 2,460 3,430
JUN 10 23 10,500 1981 605 1988 2,110 2,940
JUN 17 24 20,300 1907 _ 572 1988 1,770 2,790
JUN 24 25 12,400 1989 330 1944 1,770 2,340
JUL 1 26 18,200 1928 327 1988 1,690 2,210
JUL 8 27 10,400 1928 169 1988 1,740 2,140
JUL 15 28 11,800 1909 412 1964 1,680 2,180
JUL 22 29 11,600 1949 330 1944 1,450 2,100
JUL 29 30 9,300 1938 80 1944 1,420 1,850
AUG 5 31 8,870 1996 201 1986 1,370 1,960
AUG 12 32 15,100 1942 228 1957 1,340 1,770
AUG 19 33 12,100 1920 342 1988 1,240 1,950
AUG 26 34 7,890 1920 220 1987 1,210 1,700
SEP 2 35 6,020 1914 124 1988 983 1,340
SEP 9 36 9,600 1928 186 1955 902 1,160
SEP 16 37 4,310 1910 90 1964 867 1,090
SEP 23 38 6,950 1989 73 1959 796 1,050
SEP 30 39 7,280 1989 240 1959 762 1,090
OCT 7 40 13,900 1915 250 1908 677 1,370
OCT 14 41 7,670 1977 176 1988 748 1,050
OCT 21 42 9,000 1964 119 1980 720 1,200

OCT 28 43 9,090 1971 234 1952 825 1,360



April 1999
MAXIMUM, MINIMIUM, MEDIAN, AND MEAN (CONT.)

Norris 31

WEEK

Adjusted Flow by Weeks
Norris
Years=1903-1998 .

WEEK AVERAGE WEEKLY CFS

ENDING NO. MAXTIMUM YR MINIMUM YR MEDIAN MEAN
NOV 4 44 16,800 1918 270 1909 886 1,520
NOV 11 45 16,300 1977 200 1910 895 1,750
NOV 18 46 13,000 1929 230 1910 1,160 2,090
NOV 25 47 24,600 1906 230 1910 1,660 2,780
DEC 2 48 38,700 1973 320 1936 1,900 3,580
DEC 9 49 25,700 1991 380 1903 2,420 3,960
DEC 16 50 31,500 1972 369 1965 2,740 4,440
DEC 23 51 25,600 1915 456 1965 2,930 4,480
DEC 31 52 46,400 1926 421 1965 4,980 6,200
AVERAGE FLOW:1903 - 1998 = 4230 CFS RIVER SYSTEM OPERATIONS

01/01/03

07/03/27

10/08/34

01/01/36

04/16/36

01/01/39

01/01/57

07/02/27

10/07/34

12/31/35

04/15/36

12/31/38

12/31/56

current

ADJUSTED FLOWS COMPUTED BY:

Flow computed from Clinton gage records by ratio of
drainage areas (2912/3056 sq. mi.).

Flow computed from records at Coal Creek.

Flow computéd 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,
Norris Dam.

except using flow records below

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
Resgervoir.

Flows were computed by correcting Norris Dam
reported discharges for storage changes in Norris
Reservoir.
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April 1

999 ‘

Norris 33

1040

1020

1000

980

960

940

920

900

880

ELEVATION IN FEET ABOVE MEAN SEA LEVEL

860

840

820

800

AREA IN THOUSANDS OF ACRES
40 30 20 10 0
o Top of Gates EI. 1034
| Spillway Crest E1. 1020 — ]
/
\‘ /
\ —
UME Normal Minimum -
4\' ,/Operaﬂnq Leve!l EI. 960 e
/\93
/ : )
ELEV 1936 VOLUME
FT AREA 1936 1946 1954 1960 1970
AC AC -FT AC-FT AC-FT AC-FT AC-FT
1034 | 39,800 |2,574,000 |2,565,000(2,560,000|2,557,000 |2,552,000
1030 | 38,300 {2,419,000 {2,410,000]2,405,000(2,402,000 [2,398,000 \
1020 | 34,200 [2;062,q00 {2,052,000(2,048,000|2,045,000 2,040,000
1010 | 29,900 |1,744,000,(1,735,00001,730,000(1,727,000(1,721,000
1000 | 26,100 (1,463,000 {1,453,0001,449,000(1,446,000(1,439,000
990 | 23,100 1,215,000 (1,206,000]i,201,000{1,198,000/1,191,000
980 | 20,100 | 1,000,000 990,000 985000f 982,000{ 875,000
970 17,400 813,000 804,000 799,000 796,000[ 789,000
960 14,900 652,000 | 645,000 639,000 625,000f 630,000
950 12,700 514,000 | 508,000] 502,000 499,000} 494 000
940 10,600 387,000 { 393,000] 388,000 385000| 382 000
930 8,640 302,000 | 299,000| 294,000 291,000 290,000
920 6,890 224,000 | 222,000} 219,000 217,000 217,000
910 5,340 164,000 [ t62,000| 160,000! 158,000] 159,000
900 4,070 117,000 118,000 115,000 113,000 113,000
890 3,130 81,400 80,900 80,000 78,700 78,600
880 2,340 54,500 54,300 53,500 52,400 52,600
870 1,680 34,800 34,800 34,100 33,100 33,300
860 1,180 20,900 20,900 20,400 19,600 19,900
850 770 11,500 11,400 11,000 10,400 10,600
840 500 5,300 5,200 4,900 4,400 4,650
830 280 1,640 1,600 1,300 1,030 1,320
820 60 76 48 7 [ 30
818 [ 0 ) [ 0 0
0 2 4 6 8 10 12 14 16 18 20 22 24 26
VOLLUME IN HUNDRED THOUSANDS OF ACRE-FEET
NOTES:
Reservoir areas were measured on Tennessee River Survey Maps
with contours drawn at 10’ intervals and scale 1“=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 reserveoir. The areas on these maps were
adjusted proportionately to conform to the area of the 1020 contour
on the TVA Reservation Map, scaie |"=1000",

Elevations are referred to the 1912 Fourth General Adjustment of +he USCA&GS.
To correct +o the 1936 Supplementary Adjustment,add 0.1l Foot.

Area of original river within the reservoir = 2,930 acres.
Drainage area at the dam =2,9(2 square miles.

The 1946 and subsequent volumes were determined by the
constant factor method for computing sediment.

Dam closure March 4, 1936,

I 1 I

1 1
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April 1999 - Norris 34
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 wusually 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 mnew 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 first 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 envirommental 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 1loss. 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-



April 1999 Norris 35
Hydro Modernization and Reservoir Release Improvements

(CONT.)

Auto-Venting Turbine Modernization

Figure 9: Unit 2 auto-venting
turbine runner
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Figure 10: Dissolved oxygen improvement for Norris Dam, 1996



April 1999 Norris 36
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
Norrigs 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 Dam
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. 1In
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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HOUSING FACILITIES
(Original Project)

Permanent houses built ......¢..cititttteeesscecesensoccacsosncnsnsnse 309
Dormitories built: :
Staff (68 capacity) ...ttt ietetetsstsassscnsssannas 1
Men (708 total capacCity) ...ciieeeiennneronenesssocnccssssacccss 6
Women (34 capacity) ... iiiiieeiinieeenetenennessanosnocssnaannss 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
Dam
Dam and Reservoir Construction
: Construction Oonly
Peak employed ......cccceeeieeeneanns 2,750%* 2,100
Total man-hours .........cccceeeeens 16,977,720 7,585,238
Number of injuries ........ccceucen 962 ' 371
Days lost . ...ttt eeescecannnsns 105,060 66,598
Fatalities .....cci it ceensnns 8 ‘ 7
Accident frequency ........ccc0v0enn 56.7 48.9
Accident severity .....cci0iciiennn 6,188 8,780
*Monthly average during construction.
QUANTITIES
Dam:
Concrete .........ciieeitineececsssconccnccccnsnss 1,002,300 cu. yd
Earth excavation .......iuiiiniiiiiiiiieieirenennnnns 192,144 cu. yd
Rock excavation .....ccvieieeeeeeeeseccncsancaoncns 282,647 cu. yd
BEarth and rockfill .........c0citeveccccncaonnns .. 181,700 cu. yd
Drilling for foundation .........c.itieiiiinencnann 204,781 1lin ft
Foundation grouting cement ............ctittterercenns 225,889 bags

Highway and railroad:
EXCavation ...ueevereereneeeeeescesseoconaansaans 2,300,000 cu. yd
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NORRIS DAM
" DISCHARGE RATINGS
- FOR ASSUMED DAM FAILURES
DURING AN EARTHQUAKE :

'I-NTRODUCTION. :

At the request of the Flood Contr01 Branch, Division of Water _.

.Control P]ann1ng, a study was conducted by the Engineering Laboratory to
" establish discharge rating curves for various debris configurations re-
usulting ‘from a failure of Norris Dam This study was authorized by the

ProJect Management Corporation, Clinch River Breeder Reactor. The. study

. was made to supp1y flow data to be used 1n the determinat1ons of the

necessary flood protection works for the Clinch River Breeder. Reactor

}I - Six failure cases. detailed on Plate 1 were tested The discharge ratings
8 ;for the six cases are shown on Plates 2 and 3. ) - »

. THE MODEL -

- A 1:150 scale mode] of Norris Dam duplicating the failure section '

'I and- the topography 1mmed1ate1y upstream from the dam and a 2400-foot reach
"downstream from ‘the dam was 1nsta11ed in the eight-foot laboratory flume.
A genera! view of the model with failure Case A installed is shown in

Figure 1. - The topography both upstream and downstream from the dam was

"Hobtained from drawing 232—0-264 shown on: Plate 4. Model discharges were
_obtained from read1ngs of a. carefu11y calibrated diaphragm orifice located

in the water supply 1ine. or a calibrated eight~foot sharp crested weir lo-
cated at the upstream end- of the e1ght-foot flume. The eight- -foot weir was

" ysed whenever the dtscharge exceeded 2,000,000 cfs. Headwater'heights were

measured at two p1ezometers Tocated 1200 and 1800 feet upstream from the
dam;, The headwater 1eve1s were detennined by means of hook gages reading

' 'V_to +<aal- foot Tailwater heights were taken from a staff gage located 1300

feet downstream from the dam. The ta11water level was contro]led at the

" end of the flume by means of slot gates.




: TEST PROCEDWRE

During each discharge rating test a- constant discharge was . set up

7\using the appropriate tailwater Tevel shown on Plate 5. Recordings were.
i?then made of the headwater elevation, tailwater elevation and the discharge.
" ~The test procedure was repeated at other constant flows so that sufficient
'”_finformation was obtained to estabiish a discharge rating curve of ‘headwater
v:elevation vs. discharge for each case tested.

'1TEST‘CASES

Six faiiure schemes designated as cases A, B, c, D. E and. F1 5

A swere rated Detaiis of the schemes are: shown on Plate 1. The existing
:topography both upstream and downstream from the dam was dupiicated in the
"model from contours given ‘on Piate 4, The debris configuration was. assumed

'»to be as shown on Plate 1 for each case.

Case E was identicai to case A except that the 51defiow to the

- wﬁliieft and right of the debris was prevented by constructing sheet metal waiis

i-fﬂias shown on Plate 1. The difference between the discharge of case A and E

_ ‘at i any headwater elevation will: give the discharge not going over the top
. of the debris.

" Four tests 1abeied No TW. Effect on Piate 2 were conducted with'

f7the taiiwater ievei iowered 50 that it wouid have no-. influence on the -
5headwater levei . 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 B
s.the taiiuater effect

For case F1 5 1 the remains of the dam, assumed broken off at

'_eievation 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
avaiiable to: estimate discharge coefficients which might be appiicabie to

,faiiures at other dams._' c




o jgéST RESULTS |

RS The discharge rating curves for each case are shown on. P1ates 2
jahd’3 Tabutations of -the rating-data are given on Tables 1 to 10. A

‘ .summary of the. discharges at headwater elevat1ons 970 and 1035 1s given on
: ;.A;Table ]1 to. show the spread in discharge betueen ‘the various cases tested

' Photographs of - the dry and operating model are shown ‘on F1gures 1
: to 22 for ‘each scheme. Additiona1 photographs and color slides of the
' mode1 operation are availab]e at the TVA Engineering Laboratory.
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" NORRIS DAM FATLURE STUDY
SUMMARY OF TEST RESULTS
.~ DISCHARGE RATING

“10A:

13a

kA

sh

CASE A
.
| Elev.
 g6s.ke
982.75 |
992.97
1001.80
1011.85
1019.65
1028.80
© 1036.60
- 1045.63
1040.20
1030.#5
912,86
925.45
» 939.76; -
1037.03

Q

e
421,800
656,500

920,300

1,181;206 1
1,520,300
1,805,500
B 2,119,400

2,436,300

2,709,400

2,709,400

2,196,100
95,100

141,500

"_'21h,800 :

2,462,700

- T.W.

1919.0
932.5
~ 9h8.0
959.5

970.2

ogsLs
1990.0
T.W. Low .

973.0

' 982.0 -




TABLE 2

“f~iNORRIS DAM FATLURE STUDY

‘r;SUMMAnz OF TESTS RESULTS
./ * DISCHARGE RATING
- CASEB -

. Test.  ‘H. W. - R X " A
No., - . Elev. ‘ cefs - . Elev..

| _?53fi:’; 955.53 397,000 885.0
278  _. 966.18 . 625,300  902,0 -
o8B 973.08 800,800 913.0
298 980.13 1,004,000 923.0
v_;3oB 986.28 . 1,197,000  934.0
3B 991.98 11,377,000 k2.0
'323- | 998.43 1,597,000 950.0
_;‘333;.1 100,58 -;,aoa,obo :.959§b:
338 1003.38 1;862,000_ | Léﬁ LW,
348 . 1010.28 2,093,060; 96T.0
“'353 - 1017.63, : 7:2,203;000 o 9740
';365 - iozz;hs- - 2,413,000 981.0
w0283 2,504,000 987.0
388 103338 2,799,000 993;6 f
398 1038.27 3,010,000  999.0
3B . 1032.93 3,009,000  Low T.W.
*y03  949.83 293,800 875.0
WE _937.68 . 194,900  865.0 }‘




- o Elev, . . gfs

No. |
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 “NORRIS DAM FATLURE STUDY =
¢ SUMMARY OF TESTS RESULTS
. DISCHARGE RATING

W, Q

9k2.23 100,900

9601 192,000 |
. omtsse 295;200
Cot8.62 389,800
. ééh;ééf_;* - 508,700

991,82 692,900 .

o2t 01,900
Ca0kaz 1,203,000 ¢
»;"-1069;67 . | 1;29$;doof-'
ﬁ '1o1h,7%;7'fajl,ugs;ooo |

10192 1,686,000

1024.67 1,889,000

1102947 L' f 2,095,000

| 103367 2,292,000

1038.50 - 2,493,000 -

'19&3;k2' '172;703;600 |

3 1045.79 fé}béh,qu

1043.27 2,824,000
93047 5T,600

Low T.W.

8i5.0

. 839.0
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:hgn'iilb
T
u6p
']hab»' :
kgD

’A»lﬁzﬁ'c
i55Df;:°
56D -

| 1' $79 
':5§9 ?

 NOFRIS DAM FALLURE STUDY
..’ SUMMARY OF TEST RESULTS . _

" 'DISCHARGE RATING

W,
898,48
sot.15
oo
929.35
gl1.80
950,13
959.53 .
1;,?971.95. _
991,00
. 1000.15
100960 -
108,60
1028.05
ffb2;589,800
- 2,778,300

1035.62
| 1043.20

CASE D

;Q.

- cofs

99,800
'.*;'19é;edo'v
| '296,100, 
388,100

591,000

756,200

952,900
1,199,800
1,418,700

1,599,100
f;;;éo6,hqo
”f1,996,906'
2,196,500

2,421,200

2,784,900

T.W.

 Elev.

851.00

865.06

 876.00
- 885.5

9bo.s,f

910.5

921.0

933.0

943.0

'951.0

 966.5

973.5

) 981.0
 986.5
‘99530

Low T.W.
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-~ TABLE 5

NORRIS DAM FAILURE STUDY
SUMMARY OF TEST RESULTS
DISCHARGE RATING
CASEE

Test ~ HM. 9

No.

© 16E

1TE -

18E

19E

20E

Cax
oom
23

oue

Elev. -~ - cfs .
979.00 - 68,400
987.25 170,300

993.70 271,000

. 998.95 367,200
1010.20 - 601,200

v,1018.o§ﬂ' © 781,L00

1025.95 979,400
1033.19 - 1,175,600

1046.50 1,569,600

(1) No tailwater effect’

ToWn
- Elev. -

‘10k0.80 1,386,300

(1) -

900.8
912.8

923.0

' 932,2 |
9h2.5

949.8




,.  TABIE 6 -
 NORRIS DAM FATIURE STUDY
~ SUMMARY OF TEST RESULTS
" DISCHARGE RATING
. CASET

C fest.. . - HN. Q- B X

No. . Elev. cfs _ Elev, =

e 100735 384,200 885.0
62'   }”1;,¥ 1918;63 -_:.v-' :'596,600 -96065
o83 - 1027.25 . 801;300 | 912.7
- 84 - 103585 - A 997,000 ;‘923.&

S 8s o okaas 0 1,207,000 - 9335

o '_'78‘6.'~ 4”“-, . 1039;65,.\ = 1,401,700 o 9&3;0 _

| 8t | '_1055§80'2“ :-'-' 1,598,700 - 551,0 -
-:j”isé}} ‘f_: '11 983.80. - 96,800 : 851.5' 

' B '91_9'2".‘5'&:__' o 98,700 865.0

st 100000 296,700 875.5

IModel flow was unstable because of the small head on
~  the crest. Test: cla;‘_s’_ified a8 unrelisble,




»”
100

 :Test 

NORBIS DAM FAILURE oTUDY o

SUMMARY OF . TEST RESULTS
DISCHARGE RATING:

CEW.

98245
599i;%§:f:*” "
CooT.90
' 1oog,aov‘
10170
1023.85

1031.65

1038.70 .
1051,90

CASE T3

Q

cfs

98,500

199,600

295,700

v ‘392,ooo"
594,400
796,400

997,100

) 1;192,900'A

1,400,400

”>1,60L,900 .

D OTW.
Elgv.

- 851.0

s
| .8?690”‘
855

900.5.

9125
923.0

. '933;0]. 3
. 9%?A5.

951.30

"5 ,1Model flow was unatdble because of the small hesd on-

- the crest.

Test classified a8 unrelidble.




Test

No.

1o

103

10k

205

10T

,108 -

109

110

12

" TABLE 8 -

' NORRIS DAM FAILURE STUDY
SUMMARY' OF TESTS. RESULTS -

© - ‘DISCHARGE RATING
CASE Fy =

W, Q

. Eev.  efs

1037.65 1,60§;soof _Ji-.'
k298 1,797,000
vf'1oh8,h5=° : vi1,99h,éoo

' f'1o31.17 - 1.39f,600
'102M§§5 1~; "5;1;;96;8002'
0785 998,400
1000.90 796,100

B 1901.26 L 602,700
o 990.22‘ 396,100
'95h.13 ’_ - 100,500 -
. 975.42 - 198,100
- 983.35 : ', :_ 295,600




'NORRIS DAM' FAILURE STUDY
" SUMMARY. OF TEST DATA
'.. . DISCHARGE RATING
~ CASE F),

0 mest . H.M. B T .

13 919.35 100,100 . 851.5
R X fﬁ-j{ 200000 865.0
115’_ : ; 959.95 S 9T 876.0
116 f,_"' . 972#85'-*'5e:}5”; 388,300 L 885.0-
o1 SN 98545 X 590,000 900.5
s - §9$JSQ, . ToT,B00 _.9ig.sv
N vhlgo :  'ff‘;;1o11.1o 1,191,700 933.0
121 B l1017;§5'“;_2 i,395,odow‘¢- Togka.s
'V;aa 1,:_1,:1oéh.06:,' . 11;5§k;§oo_ . .:951;§ |
123 .ﬁf;° 1030.22 - o 1,807,200 959.0
a2k 103570 2,003,700 966.5
.;és o wokr.es - 2;197,5§o_5,i_", t973,s’

126 104635 2,409,000 9805
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- NORRIS DAM FAILURE STUDY

| SUMMARY OF TEST RESULTS
. 'DISCHARGE RATING

S UHWL
.. -Elev..

e
CCewm
CloshAT
" 1033.09
_;028.65J‘

- 1016.80
| .l_O;_l.O.2_C.)- L
:l,1oo3}3o,;°
'*235 .2§$~98 =
CgeTdo
.Es
| 9s9.50
L _911.35 |

CASE F

11023.03

 931.00

5

Q

. cots
2,598,000

2,190,300

2,007,200

: 1;797,200

1,504,400 N

: flv,39h ,000

998,500
799,700
604,300,

199,400
" 296,200

2,797,700
3,014,700

1,196,000 -

R
102,100

933,00
. 9e3do
| 912.50'

| 900.50

- 885.50

852.00

-~ 86k.50

876.00




S pARLE 11
- SUMMARY -OF DISCHARGE

CASE A THRU Fl-F

- EADWM.‘ER ELEVATIONS 970 & 1035

COHW. g Qe - H.W;; . a
mEV.  CFS.  m. &S

o . 910 415,000 1035 2,370,000
‘7 3 IR 970 *'_} Tho 000 - ,;035v; - 2.830;005
C - ' 910 | 26(:)-,0_(‘).0"‘1 1'035. i'_"2-31b:090
D 90 1,180,000 - 1035 2,590,000
LB 90 0 o035 1,230,000
':f%fFi;'ﬁ]', f e 0 C s om0,
" ;f{ff ___'_V97o_f_i  o 1035 1,105,000

U et0 - 165,000 1035 . - 1,510,000

C® . 9t0 318,000 1035 1,980,000
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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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