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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 asa function of headwater elevation. This
calculation presents the headwater rating curve for Nottely Dam.

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

BLN Unit 3 & 4 Combined Operating License Application (COLA) was submitted using data and analysis that was determined for
the original BLN FSAR (Unit 1 and Unit 2) and was documented in a 1998 reassessment. In 1998, the analysis process and
documentation was brought under the nuclear quality assurance process for the first time. A quality assurance audit conducted by
NRC staff in early 2007 raised several questions related to the documentation of 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 Nottely dam (Reference 2.1.1). For headwaters in the normal operating range, discharge
is passed through the Unit 1 turbine or over the spillway. The spillway consists of fifty (50) vertical lift spillway gates, each with
a rectangular gate to control discharge. Durmg a PMF event, headwater rises above the normal operating range and discharge
passes over the spillway crest assuming all fifty gates are in the up and stored configuration. As the headwater level increases,
flow is un-restricted until the free flowing nappe first contacts the bottoms of the raised gates. The discharge under the gates is
predicted by orifice flow equations. As the headwater elevation continues to rise, it will eventually flow over the raised gates. At
this point discharge is occurring both above.and below the raised gates. The dam embankment elevation was raised in 1988 to
accommodate the PMF to ensure no overflow of the dam.

This headwater rating curve is based on the configuration of the Nottely Dam as defined on the current design drawings. The
purpose of this calculation does not evaluate the design loading conditions for the dam.

Headwater rating curves are computed for three separate scenarios as follows: ' o |
Case 1 — Headwater Rating Curve with Turbine Flow
Case la — Headwater Rating Curve without Turbine Flow
Case 2 — Headwater Rating Curve with Gate Failure and without Turbine Flow : |

Previous revisions included curves with and without turbine flow in which the gates remained in the stored position. In
Revision 2, a third scenario is added in which the gates fail in the open stored position, without turbine flow, due to a PMF
event.
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Figure 1 — Nottely Dam, General Plan and Elevation (Reference 2. 1.1)
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AssuAmption.s & 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.

3.1. Assumptions

3.1.1.

Assumption: The Unit 1 turbine will be operating during the PMF event for tailwater elevatlons of less than 1643
feet.

Technical Justlﬁcatxon The unit 1 turbine will be in operation until there is a technical reason to shut off the
turbine. The elevation of the powerhouse and switchyard (Reference 2.1.1 and Reference 2.1.6) is lower than the
anticipated tailwater levels shown in Attachment 1 (Reference 2.7). Therefore, the switchyard and powerhouse will
be submerged whenever the tailwater levels exceed approximately 1643 feet. If the tailwater elevation is less than
1643 feet, the turbine will be assumed to be operating at a maximum sustainable discharge of 1800 cfs as indicated
in Attachment 7.

Assumption: Tailwater does not affect spill discharge at Nottely. v

Technical Justification: See Attachment 1 for tailwater curve plot of discharge versus elevation which indicates that
the maximum tailwater elevation would be much less than the splllways crest elevation of 1775.0 thereby not
affecting the discharge.

Assumption: The tailwater rating curve provided as Attachment 1 is used in the evaluation of headwater rating
curve calculations.

Technical Justification: This curve was produced by TVA’s River Operations Flood Risk Group. The maximum
estimated overflow presented in this calculation is 166,000 cfs which places the tailwater elevation at approximately
1666 feet. Since the crest elevation is located at approximately 1775 feet, there is a possibility for over 100 feet of
etror in the tailwater rating curve before it affects the overflow of the dam. Since a flood of this magnitude would
be highly unlikely as well as incredibly destructive, it is assumed that the tailwater will have no effect on the
overflow of the dam. Reference 2.1.1 also shows that the dam was designed for a maximum tailwater elevation of
1638.7 at a flow of 57,000 cfs, a minimum tailwater elevation of 1605.6 at no flow and a normal tailwater elevation
of 1613.5 at a flow of 1730 cfs. These values correlate well with the curve and show that the model used to predict
the tailwater curve is accurate enough to make this assumption.

Assumption: The embankments will not be overtopped during a PMF event.

Technical Justification: The dam safety modifications completed in the late 1980s were designed to ensure that

the embankments will not be overtopped during a PMF event (Reference 2.8, relevant pages included in
Attachment 6).

Assumption: All spillway gates will remain operable and will be set to the maximum openings speCIﬁed in the
spillway discharge tables.

Technical Justification: For technical justification, see Reference 2.9, “Basis for Dam Spillway Gate/Outlet Open
Configuration for Flood Analyses.”

Assumption: The position of the Nottely splllway gates will not be significantly changed at headwater levels up to
1789.8 feet (transition point from free flow to orifice flow). The spillway gates will remain in place when the
headwater level is at or below 1789.8 feet. The spillway gates’ stability is indeterminate for water levels above
elevation 1789.8 feet and the gates will be considered to fail (total washout).

Technical Justification: There are no structural evaluations that confirm the structural integrity of the spillway
gates in their stored position. Headwater levels above this value results in water forces directly impacting the
lower portion of the raised gate. In the fully raised stored position, only the lower rollers are in contact with the
gate guides. At headwater levels at or above 1789.8 feet, the gate is in the flow path. The gate has been judged to
be wedged at the lower roller within the guide, and any structural failure of the gate was judged to be bending; not
a total washout of the gate. However, even if a total washout of the gate occurred, the remaining orifices that
would allow flow through would represent only a minor increase in flow capacity from the calculated values, and -
would have discernable impact on downstream PMF levels. Once the water reaches the midpoint of the gate, the
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gate stresses increase significantly and it is uncertain the gates will remain in place. For conservatism, the gates
will be considered to fail (total washout) when water elevations rise above 1789.08 feet on the gate (midpoint of
fully raised stored gate), which corresponds to a headwater elevation of 1789.8 feet.

3.2 Unverified Assumptions (UVA)
None.

3.3 Methodology -- Discharge Equations
3.3.1 Case 1 - Free Flow through Spillways (1775’<Hw<Hry)
As water level rises and gates are opened, water will crest the spillway and flow as a weir flow as shown in Figure 2 above

H,=1775". This type of flow will continue until the water level reaches Hr. Hr is the height at which the nappe touches the
bottoms of the raised gates and will be discussed further in Section 3.3.2.

Raised Gate

Z.=1775 (crest) [4.2.2]

Figure 2 — Case 1 Illustration

Standard flow computations are not utilized for this scenario as a rating curve giving Q; vs. Headwater Elevation is available from
the TVA Spillway Discharge Study dated November 4, 1942 for the Nottely Project (Reference 2.4, Attachment 2). This free
discharge curve can be modeled using the following polynomial: .

O, =0.4163H} ~16.551H} +413.75H2 + 602.98H . ' | )
Where H, is the head over crest (ft) Co

Figure 3 shows the scaled points and the fit derived>from the déta. Also note that the‘rating curve in Attachment 2 is still in use in
the most updated spillway discharge tables by TVA (Reference 2.2, Attachment 3) and correlates very well with the current data,
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Note that this curve was derived from model data. The preliminary measured flows were less than 2000 cfs (see note on
attachment) and the rest of the curve was fit by scale model simulations.

Submergence factors and related calculations are unnecessary as there are no tailwater effects (Assumption 3.1.2).

Free Discharge

70000
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Figure 3— Nottely Spillway Discharge Curve

3.3.2 Case 2 - Transition Region (Hpoom<Hw<Hr)

The flow does not transform into orifice flow as soon as the water height reaches the elevation of the bottoms of the gates (See
Figure 4). There is a transition zone in which unknown behavior of the flow is anticipated. Attachment 11 (Dwg. 54N310, View-
Typical Section Thru Centerline of Gate) shows a water elevation of 1788.5 (Hc=13.5") and a height of nappe at the crest equal to
1785.4’ (H,=10.4"). The ratio of these values is taken to develop a relationship between the water elevation and nappe height for
a given crest geometry.

il 5 - 1.30 ¥)
H, 104

n

Where H,, is the height of the nappe directly beneath the spillway gates.

This ratio can be assumed as constant for the same crest. Therefore, Hy= 1.3(d) = 1.3*¥11.4” = 14.8’ over the crest or a headwater
elevation of 1789.8”. Note that d=11.4’ comes from Attachment 9, Elevation A-A/B-B.

The headwater elevation will remain relatively constant as the nappe gradually rises to equal the previously determined Hy
value. At this point, the flow is no longer in the transition region and the headwater will continue to rise (see Figure 5).
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Elevation 1791.4° [4.3.8]

Raised Gate

Not Touching Gate :

/ BV, H,
| T Elevation 1786.4" [4.3.6] T
d Hc¢

TERINRNRNNTR RS

l Elevation 1775’ {4.2.2] l

Figure 4 — Transition Region — Not Touchirig Gate ‘

Elevation 1791.4° [4.3.8]

\ / Touching Gate v

— H,

Raised Gate

T Elevation 1786.4° [4.3.6]
d | He

l Elevation 1775’ [4.2.2] l

Figure 5 — Transition Region — Touching Gate
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3.3.3 Case 3 — Orifice flow through gates (HT<HW<H1;4AX)

As headwater rises, it eventually reaches a level beyond the transition zone (See Figure 6). For headwaters above that level,
discharge is predicted using an orifice type equation. Model data for the gated flow at Nottely are not available, but Reference
2.6 provides a relationship between Cq (the orifice discharge coefﬁc1ent) and d/H that may be used as an approximation in the
following equation for orifice discharge, Qo: . :

ozéx/EcOL[H:'S—(Hc—d)”] | B

with Cq taken from Fig 257 (Attachment 4) out of Reference 2.6, L= Overflow Length (ft), d = height of orifice, and
g=the acceleration due to gravity. See Figure 4 for graphical representation of equation terms. All other terms are
defined in Figure 5.

. T v N

Raised Gate

Elevation 1786.4° [4.3.6]
Hc

d
l Elevation 1775’ {4.2.2]

Figure 6 — Case 3 Illustration | |

Interpolation of Cg values from the chart in Attachment 4, yields values shown in Table 1. A linear regression fit shown in Figure
7 indicates a satisfactory estimate of Cg can be yielded for a range of H, values from 16.29° to 32.57° for Cases 1 and la (in the
actual figure, H; is equivalent to H, in this calculation), and 15.4’ to 34.29° for Case 2. The equation developed from the linear
regression is shown in Equation 4 and will be used to estimate the values of Cy for a range of 16.29°<H_<32.57" for Cases 1 and
la, and a range of 15.4°<Hc<34.29’ for Case 2.
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Table 1: lnterpolatfon of Cop from Figure 257 of Reference 2.6

Cases 1&1a Case 2
d/HC C Hc ) Hw Hc HW,
0.78 - 0.638 14.63 1789.63 15.40 1790.40
0.75 0.641 15.20 | 1790.20 16.00 1791.00
0.70 0.646 16.29 1791.29 17.14 1792.14

. 0.65 0.651 17.54 1792.54 18.46 | 1793.46
0.60 0.656 19.00 1794.00 20.00 1795.00
0.55 0.662 20.73 1795.73 21.82 1796.82
0.50 0.667 22.80 1797.80 24.00 1799.00
0.45 0.672 25.33 1800.33 26.67 1801.67
0.40 0.6775 28.50 1803.50 30.00 1805.00
0.35 | 0.6825 32.57 1807.57 34.29 1809.29

Note that the maximum d/H. on Attachment 4 is 0.70 which translates into a minimum H;of 16.29’ (i.e. d=11.4’, therefore at
d/Hc=0.7, Hc=11.4/0.7=16.29’) for Cases | and 1a. However, a value of 0.78 was needed for Case 2, giving a minimum Hc of
15.4’. Therefore, the value was extrapolated. The minimum d/H, of 0.35 was all that was necessary to provide the data for the
range of headwater elevations required by this calculation. '

0.685

0.68 ™~

\
0.675
0.67 \
0.665 \

S 0.66 = -0.105x + 0.7194 \
0.655 S
0.65 \
0645 ~
0.64 ; ‘ , , T ; :
030 035 040 045 050 0.55 060 065 070 0.75
d/Hc
Figure 7 — Linear Regression fit for Data in Table 1
d

C,=-105—+.7194 4
o 7 4

C
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3.3.4 Case 4 ~ Combined Orifice Flow through Gates and Weir Flow Over Gates (Hw>Hp)

As the headwater continues to rise, it will eventually overtop the raised gates at elevation 1791.4. This flow can be computed as a
weir flow over the top of the gates. The Cy coefficient can be computed using USACE Hydraulic Design Criteria, specifically
Hydraulic Design Chart 711 (Attachment 5, Reference 2.5). The governing weir equation is a slightly modified form of the basic
weir equation and is taken as (Reference 2.5):

0, =C, L, (H, —1791.4)"* : )

where L, is the length of the weir, H,, is the elevation of the headwater, and C,, is the discharge coefficient of the weir.

The upper plot of HDC 711 (Attachment 5, Reference 2.5) shows that Cy, is about 2.65 for very broad crests (H,/B < 0.4 where
H, = H, and B = streamwise length of the crest) and gradually increases to 3.3, the maximum value for a “sharp crested” weir.
The flood gates are approximately 4.25”** wide (Attachment 11, Reference 2.1.4). The water level can range from 0-16.1" over’
the top of these gates given the analysis elevations of this calculation. This yields an H,/B ranging from 0 to 45.5, indicating that
the weir will likely behave as a sharp crested weir. Since the estimation of discharge over the top of various sections of the dam is
an approximation, small variations of Cy with H, are not modeled. Consequently, for all overflows Cy will be assigned a single
value taken as the maximum of 3.3 since this is the value indicated for a sharp crested weir. Neglecting minor variations in Cy.
values has negligible impact on the dam rating curve.

**Gate is made of a 4” wide C-Channel and covered with a '4” skin plate for a total width of approximately 4.25”.

In Case 2, the gates fail as water reaches the midpoint of the gate at 1789.08 feet, when the headwater is at an elevation of 1789.8
feet. When the gates fail, the water overtops the gate machinery at elevation 1790.4 feet. This flow can be computed as a weir
flow. The Cy coefficient can be computed using USACE Hydraullc Design Chart 711. The governing weir equation is a slightly
modified form of Equatlon 5:

0, =C, L, (H, —1790.4)"* (6)
where L, is the length of the weir, Hy, is the elevatlon of the headwater, and C,, is the discharge coefﬁcxent of the weir.
The gate machinery is approximately 11 wide (Attachment 9, Reference 2.1.2). The weir will likely behave as a sharp crested

weir. Consequently, for all overflows Cy will be assigned a single value taken as the maximum of 3.3. Negiecting minor
variations in Cy values has negligible impact on the dam ratmg curve.
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4. Design Input
Sect. Input Parameter Source Symbol Value
4.1 . Acceleration of gravity Common knowledge g 32.2 fi/sec’
4.2 Spillway crest parameters .
4.2.1 Crest length - 50, 6° wide gates, Reference 2.1.4, Key Plan View L 300 feet
4272 Crest elevation Reference 2.1.1, Downstream Elevation View. Z. 1775 feet
423 Free discharge curve Polynomial fit to model data demonstrated in Figure Qr Equation 1
3 (Reference 2.7)
43 Spillway gate parameters
— Gates remain in place
4.3.1 Vertical opening Reference 2.1.2, Elevation A-A and B-B, also Fig. 4 d 11.4 feet
434 Headwater elevation at Justification in Section 3.3.2 Ht 1789.8 feet
which nappe touches gates ) )
435 Orifice discharge coefficient | Estimated by Equation 4 in Section 3.3.3 Co(Ho) Equation 4
436 Bottom Elevation of Raised | Reference 2.1.2, Elevation A-A and B-B - Hpomom 1786.4 feet
Gates -
43.7 Height of Gates Reference 2.1.4, Section B-B v 5.0 feet
438 Top Elevation of Raised Bottom Elevation of Raised Gates plus the gate Hiop 1791.4 feet
Gates height :
43A Spillway gate parameters
— Gates fail
4.3A.1 | Vertical opening Reference 2.1.2, Elevation A-A and B-B, also Fig. 4 d 12 feet
43A.4 | Headwater elevation at Justification in Section 3.3.2 Hry 1789.8 feet
which gates fail .
4.3A.5 | Orifice discharge coefficient | Estimated by Equation 4 in Section 3.3.3 Co(Hy) Equation 4
44 Spillway gate overflow
441 Overflow discharge coeff. Justification in Section 3.3.4 Cw 33
442 Overflow elevation — Gates | Bottom Elevation of Raised Gates plus the gate Zy 1791.4 feet
Remain ' height
Overflow elevation — Gates | Reference 2.1.2, Elevation D-D 7w 1790.4 feet
fail
443 Overflow length Reference 2.1.5, Plan View Lw 325 feet
4.4A Overflow weir Discharge — | Justification in Section 3.3.4 Qw Equation 5
Gates remain ]
4.4B Overflow weir Discharge — | Justification in Section 3.3.4 Qw Equation 6
Gates fail ) :
4.5 Tailwater Rating Curve
4.5.1 TW vs. total discharge, Q Reference 2.7 TW(Q) Equation 7
4.6 Upper Limit on Headwater | Top of Dam Elevation Hinex 1807.5
Elevation for Rating .
4.7 Turbine Flow
4.7.1 Turbine Flow when Assumption 3.1.1 and Attachment 7 Qr 1800 cfs
TW<1643 feet
472 Turbine Flow when Assumption 3.1.1 Qr 0 cfs
TW>1643 feet .
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4.8 Tailwater rating curve

The tailwater rating curve used in this calculation is shown in Attachment 1-1. Attachment 1-2 lists points scaled from this plot
and shows a polynomial fit to the result. The polynomial indicated in Attachment 1-2 and repeated below is used for the dam
rating curve calculations.

TW = 1611.1148 + 0.8083Q — 6.807x10°Q* + 3.305x107°Q* — 5.759x103Q* N |
in which Q = total discharge past the dam in cfs divided by 1000 (“1000 cfs”).

5. Special Requiremeﬁts/Limiting Cpnditioﬁs

N/A
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6. Calculations

The calculations consist of computing spillway and overflow discharges (from Equations 1 through 4) for a list of headwater
elevations ranging from the minimum for which discharge exceeds zero up to 1807.5. The headwater rating curve is a plot of.
headwater elevation versus total dam discharge.

Table 2 shows the spreadsheet calculations for the headwater rating curve (spreadsheet included as Attachment 14). The final
result, the rating curve, is defined by the first two columns, HW vs. Total Discharge and is shown in Figure 7.

The calculations presented in Table 2 are a reflection of the methodologies outlined in Section 3. The Free Flow column is
computed using the spillway discharge curve shown in Figure 3 and represented by Equation 1. C;is obtained by utilizing
Equation 2 and the flow is calculated using Equation 1.

There are no particular calculations shown for the transition region. The geometry of this dam’s crest and height of the
spillway gates gives a transition area of less than 6”. Therefore, it was judged that calculations would not be required in this
region.

The orifice flow columns calculate the flow once the water level exceeds Hy and the flow transforms into orifice flow versus a
free discharge as before. Cg is calculated utilizing Equation 4 and the flow is calculated by Equation 3.

The Overtopping Flow in Cases I and 1a is the flow over the tops of the raised gates. It is combined with the orifice flow in
the final discharge rating curve as both flows will be occurring simultaneously. Flow is calculated using Equation 5. Cy, for
this case was selected as a constant value of 3.3 and is justified in Section 3.3 4.

The Overtopping Flow in Case 2 is the flow over the top of the gate machinery at a headwater elevation of 1790.4 feet when
the gates fail. It is combined with the orifice flow in the final discharge rating curve as both flows will be occurring
simultaneously. Flow is calculated using Equation 6. Cy for this case was selected as a constant value of 3.3 and is justified
in Section 3.3.4. :

The turbine flow is calculated as outlined in Assumption 3.1.1 and section 4.7

The Total Discharge column provides the final discharge curve values in 1000 cfs and is simply a summation of flows in the
appropriate flow regimes as outlined above.

Table 3 shows the calculations for case 1a which are performed identical to case 1 with the omission of the turbine flow.

Table 4 shows the calculations for Case 2 which are performed similar to Case la but with gate failure.

!
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_Nottely Dam Headwater Rating Curve - With Turbine Flow

Spill Way Parameters

L= 300 " feet
Z.= 1775 feet
d=11.4 feet
L.~ 325 feet
. Free Flow Orifice Flow Overtopping Flow [Turbine. Flow
Total . )

HW Elev | Discharge | TW Elev He Q: Qo Qy Qy
(feet) (1000 cfs) (feet) (feet) d/iHc (cfs) Co (cfs) Cu (cfs) (cfs)
1775 1.80 1612.5 0 0.00 0 - 0 - 0 1800
1777 4.54 1614.6 2 5.70 2735 - 0 - 0 1800
1779 9.88 1618.5 4 - 2.85 8079 - 0 - 0 1800
1781 17.28 1623.2 6 1.90 15477° - 0 - 0 1800
1783 26.33 1628.3 8 - 143 24535 - 0 - 0 1800
1785 36.82 1633.2 10 1.14° 35017 - 0 - 0 1800

1786.4 44.96 1636.5 11.4 1.00 43155 - 0 - 0 1800
1787 48.65 1637.8 12 0.95 46848 - 0 - 0 1800
1789 61.91 1642.1 14 0.81 60113 - 0 - 0 1800

1789.8 65.87 1643.2 14.8 0.77 65870 - 0 - 0 0 -

1791.29 56.95 1640.6 16.29 - 0.70 0 0.6459 56950 - 0 0

1791.4 57.31 1640.7 16.4 0.70 0 0.6464 57305 - 0 0
1793 64.43 1642.8 18 0.63 0 0.6529 62258 33 2171 0
1795 75.31 1645.6 20 0.57 0 0.6596 67984 3.3 7326 0
1797 87.51 1648.5 22 0.52 0 0.6650 73300 33 14213 0
1799 100.75 1651.3 24 0.48 0 0.6695 78283 33 22471 0
1801 114.89 1654.2 26 0.44 0 0.6734 82988 33 31901 0
1803 129.83 1657.3 28 0.41 0 0.6767 87455 33 42373 0
1805 145.51 1660.6 30 0.38 0 0.6795 91718 3.3 53791 0
1807 161.88 1664.2 32 0.36 0 0.6820 95801 33 66082 0

1807.5 166.08 1665.2 32.5 0.3508 0 0.6826 - 96796 3.3 69285 0

Table 2 — Case 1 Calculation
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Spill Way Parameters
L= 300 feet
Z= 1775 feet
d= 114 feet
L= 325 feet
Free Flow Orifice Flow Overtopping Flow
Total ) .
HW Elev | Discharge | TW Elev Hc Q¢ Qo Qw
(feet) (1000 cfs) (feet) (feet) d/Hc (cfs) Co (cfs) Cw (cfs)
1775 0.00 - 1611.1 0 0.00 0 - 0 - 0
1777 2.74 1613.3 2 5.70 2735 - 0 - -0
1779 8.08 1617.2 4 2.85 8079 - 0 - 0
1781 15.48 1622.1 6 1.90 16477 - 0 - 0
1783 24.53 1627.3 8 1.43 24535 - 0 - 0
1785 35.02 1632.4 10 1.14 35017 - 0 - 0
1786.4 43.16 1635.8 11.4 1.00 43155 - 0 - 0
1787 46.85 1637.2 12 0.95 46848 - 0 - 0
1789 60.11 1641.5 14 0.81 60113 - 0 - 0
1789.8 65.87 1643.2 14.8 0.77 65870 - 0. - "0
1791.29 56.95 1640.6 16.29 0.70 0 0.6459 56950 - 0
1791.4 57.31 1640.7 16.4 0.70 0 0.6464 57305 - 0
1793 64.43 1642.8 18 0.63 0 0.6529 62258 3.3 2171
1795 75.31 1645.6 20 0.57 0 0.6596 67984 3.3 7326
1797 87.51 1648.5 22 0.52 0 0.6650 73300 3.3 14213
1799 100.75 . 1651.3 24 0.48 0 0.6695 78283 3.3 22471
1801 114.89 1654.2 26 0.44 0 0.6734 82988 33 31901
1803 129.83 1657.3 28 0.41 0 0.6767 87455 3.3 42373
1805 145.51 1660.6 30 0.38 0 0.6795 91718 . 33 63791
1807 161.88 1664.2 32 0.36 0 0.6820 95801 - 3.3 66082
1807.5 166.08 1665.2 32.5 0.3508 0 0.6826 96796 3.3 69285

Table 3 —- Case 1a Calculation
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Nottely Dam Headwater Rating Curve - Gate Failure Without Turbine Flow

Spill Way Parameters

L= 300 feet
Z2:= 1775 feet
d=11.4 feet :
d= 12 feet (bottom of walkway at 1781.0") after gates fail at HW = 1789.8'
L.,= 325 feet
Free Flow Orifice Flow Overtopping Flow
Total
HW Elev | Discharge | TW Elev He Q _ Qo Qw
(feet) (1000 cfs) (feet) (feet) d/Hc (cfs) Co (cfs) Cw (cfs)
1775 0.00 1611.1 0 0.00 0 - ‘ 0 - 0
1777 2.74 1613.3 2 5.70 2735 - 0 - 0
1779 8.08 1617.2 4 2.85 8079 - 0 - 0
1781 15.48 1622.1 6 1.90 15477 - 0 - 0
1783 24.53 1627.3 8 1.43 24535 - 0 - 0
1785 35.02 1632.4 10 1.14 35017 - 0 - 0
1786.4 43.16 1635.8 114 1.00 43155 - 0 - - 0
1787 46.85 1637.2 12 0.95 46848 - 0 - 0
1789 60.11 1641.5 14 0.81 60113 - 0 - 0
1789.8 65.87 1643.2 14.8 0.77 65870 - 0 - 0
1790 52.28 1639.1 15 0.80 0 0.6354 52280 - 0
1790.4 53.66 1639.5 15.4 0.78 0 0.6376 53656 - 0
1791 56.16 1640.3 16 0.75 0 0.6407 55663 33 498
1792 61.04 1641.8 17 0.71 0 0.6453 58868 33 2171
1793 66.42 1643.3 18 0.67 0 0.6494 61924 3.3 4496
1795 78.24 1646.4 20 0.60 0 0.6564 67660 3.3 10581
1797 91.17 1649.3 22 0.55 0 0.6621 72985 33 18185
1799 105.02 1652.2 24 0.50 0 0.6669 77976 3.3 27049
1801 119.70 . 1655.2 26 0.46 0 0.6709 82689 3.3 37013
1803 135.13 1658.4 28 0.43 0 0.6744 87165 3.3 47968
1805 151.27 1661.9 30 0.40 0 0.6774 91434 . 3.3 59831
1807 168.06 1665.6 32 0.38 0 0.6800 95524 3.3 72537
1807.5 172.36 1666.6 32.5 0.37 0 0.6806 96521 3.3 75839

Table 4 — Case 2 Ca]culation
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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 Table 5. The headwater rating curve is plotted in Figure 8. |

Note the discontinuity that appears in Figure 8 at a headwater elevation of just under 1790.4°. This is the result of the flow |
transitioning from free flow over the dam crest to orifice flow through the flood gates. The discontinuity was anticipated and is
typlcal for this type of flow transition.

The headwater rating curves developed in this calculation provide Nottely total dam dischérge vs. headwater elevation for use in -
TVA’s SOCH and TRBROUTE models for simulation conditions satlsfymg the assumptions in [3.1]. In particular, the spillway
gates must all be fully raised.
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Case 1 Case 1a Case 2
HW Discharge HW Discharge HW Discharge
(ft) (1000 cfs)] . (1000 cfs) (1000 cfs)
1775 1.80 1775 0.00 1775 0.00
1777 4.54 1777 2.74 1777 2.74
1779 9.88 1779 8.08 1779 8.08
1781 17.28 1781 15.48 1781 15.48
1783 26.33 1783 2453 1783 24.53
1785 36.82 1785 35.02 1785 35.02
1786.4 44.96 1786.4 43.16 1786.4 43.16
1787 48.65 1787 46.85 1787 46.85
1789 61.91 1789 60.11 1789 60.11
1789.8 65.87 1789.8 65.87 1789.8 65.87
1791.29] 56.95) 1791.29 56.95 17901 . 52.28
1791.4 57.31 1791.4 57.31 1790.4 53.66
1793 64.43 1793 64.43 1791 56.16
1795 75.31 1795 75.31 1792 61.04
1797 87.51 1797 87.51 1793 66.42
1799 100.75 1799 100.75 1795 78.24
1801 114.89 1801 114.89 1797 91.17
1803 129.83 1803 129.83 1799 105.02
1805 145.51 1805 145.51 1801 119.70
1807 161.88 1807 161.88 1803 135.13
1807.5 166.08 1807.5 166.08 1805 151.27
1807 168.06
1807.5 172.36

Table 5 — Headwater ‘Rating Results
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Source: Reference 2.7 This page revised in R1

Nottely Tailwater Rating
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Source: Reference 2.7 Prepared: ATT
Nottely Tailwater Rating Checked: SEM
Points from Riverware Rating from Attachment 1-1 This page Added in R1
Riverware Rating ™
Q*1000 Q Elevation Fit
0 0 1606.55 1611.115
0.05 50 1606.66 1611.155

1.4 1,400 1611.5 1612.233
3 3,000 1617 1613.479

5 5,000 1619 1614.99
10 10,000 1622 1618.55
20 20,000 1626.5 1624.813
30 30,000 1630.5 1630.083
40 40,000 1633.6 1634.523
50 50,000 1636.8 1638.284
60 60,000 1640.1 1641.5
75 75,000 1644.5 1645.568
100 100,000 1651.4 1651.165
125 125,000 1657.2 1656.281
150 150,000 1662.7 1661.586
175 175,000 1667.7 1667.208
200 200,000 1672 1672.735
225 225,000 1676 1677.216
250 250,000 1680 1679.159

TW = -5.759x10°Q* + 3.305x10°Q° - 6.807x10°Q” + 0.8083Q + 1611.1148
Where TW = Tailwater Elevation in Feet
Q = Discharge through Dam in 1000 cfs

Nottely Tailwater Rating Curve
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NOTTELY DAM

LOCATION OF SPILLWAY GATES

Designated by -

Gate Numbers

Spillway Plan

Key to Gate Arrangement Table
Designations under the gate operating conditions shown below refer to gate opening positions used in Gate Arrangement Table, Page 5

Section A-A, Gate Closed

Top of Closed Gate EL. 1780.0

——— Crest E% .

Section A-A, Gate Raised Above Water Surface
Designated by R

- Flow
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NOTTELY DAM
SPILLWAY GATE ARRANGEMENTS
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Source: Reference 2.2
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GATE OPENINGS

Figures in columns under each gate number refer to gate opening indicator reading

dash (-) indicates closed gate
"R" indicates gate raised above water surface and dogged

"R" indicates first use of each gate
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DESIGN OF SMALL DAMS

0.72
N

a=z 070 \\

& 068

™.

N

0.66

0.64
. . 0.3

0.4 0.5 0.6 0.7

d

RATIO =

H;

Figure 257. Coefficient of discharge for fiow under gates. 28B—D-2417.

is the inflow per foot of length of weir crest.
The momenta ? at the two sections therefore
will be:

Upstream, M, = -Qf 8)

Downstream, Mq=
Subtracting equation (8) from equation (9):
AM=—-——Q (51’)—%———-'](3"0)[1,4-131)] (10)

Dividing by Az’

AM _Q(av) | g
T ————g(m)-f—g[t—i-/lv] (11)

4 The weight of 1 cubic foot of water is taken ms = unit force to
eliminate the necessity of multiplying all forces and momenta by 62.5

to convert them into pounds.

The rate of change of momentum with respect
to time being v times the rate of change with
respect to z, and considering the average ve-

locity to be [v-}-%(m})} equation (11) can be

written:

AM Qa1 1

-—AT=m[v+§(Av)]+g[vv+Au][1)+§(Av)] (12)
As 27 18 the accelerating force, which is

Ay
AZ
the average discharge, equation (12) becomes:

equal to the slope of the water surface times

Ay o1 _Q@u) 1
M[Q+2(AQ)J—‘_¢(M)[v+2(Av)]

+§[v+Av1[v+§<Av>] (13)
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RESERVOIR RELEASES IMPROVEMENTS

The aeration and minimum flow equipment at Nottely Dam is part of the
implementation of TVA’s Lake Improvement Plan (LIP) approved by the
Board of Directors in 1991. One of the goals of the Lake Improvement
Plan is to improve the dissolved oxygen (DO) levels and minimum flows of
the releases of 16 dams. Minimum flow releases of 55 cfs at Nottely
were obtained by the installation of a small hydroturbine unit which is
operated whenever the main unit is off. At Nottely testing showed the
target minimum DO content of the release (4 mg/L) to be best achieved by
the installation of air injection equipment. Blower and compressor
systems inject air at the large and small hydroturbines respectively.
The blower system consists of two blowers (250 hp each), controls,
piping, and valves designed to inject air into the water flow through
the large unit. The air compressor system consists of two air
compressors, controls, piping, and valves designed to inject air into
the flow through the small unit. The air compressors are rated at 25 hp
each.

SAFETY MODIFICATIONS FOR PROBABLE MAXIMUM FLOOD

Chronology

Safety analysis studies for Chatuge Dam for the probable maximum flood
(PMF) were started on July 29, 1976, and completed in May 1984. Final
design was completed in January 1988. Onsite construction began in July
1986, and was completed on June 20, 1988.

Cost of Modifications
Design costs for the capital safety modifications to Chatuge Dam were
$1,520,000. Construction costs were $13,680,000. The total project

cost was $15,200,000. This total does not include costs for dam safety
evaluation studies which resulted in the modifications.

Controlling Features

The embankments at Nottely were modified in order to safety pass the
probable maximum flood. The embankments were raised to elevation 1807
by the addition of rockfill. A new bridge was built with a 30 ft. width
of asphalt roadway. These PMF modifications will prevent overtopping
and erosion of the embankments and thus prevent breach and failure of
the dam.
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NOTE:

Nottely

Elevation
(feet)
1780
1779
1778
1777
1776
1775
1774
1773
1772
1771
1770
1769
1768
1767
1766
1765
1764
1763
1762
1761
1760
1759
1758
1757
1756
1755
1754
1753
1752

Area Volume
(acre*1000) (ac-ft*1000)
4.32 174.3
418 1701
4.05 165.9
3.93 162.0
3.83 158.1
3.73 154.3
3.65 150.6
3.56 147.0
3.48 143.5
3.39 140.0
3.31 136.7
3.23 1334
3.15 130.2
3.07 1271
2.99 1241
2.92 1211
2.85 118.3
2.78 1154
2.71 112.7
2.65 110.0
2.59 1074
2.53 104.8
247 102.3
242 99.9
2.36 97.5
2.31 95.2
2.26 929
2.21 90.6
217 88.4
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This page added in R1

RESERVOIR AND POWER DATA
Best Efficiency Maximum Sustainable

Gross Plant Turbine Plant Turbine
Head Output Discharge kW/CFS Output Discharge kW/CFS
(feet) (mW) (cfs) (mW) (cfs)
167.4 17.2 1,390 12.44 20.0 1,630 12.25
166.4 171 1,390 12.35 20.0 1,650 12.16
165.4 17.0 1,390 12.26 20.0 1,660 12.06
164.3 16.9 1,390 12.17 20.0 1,670 11.96
163.3 16.8 1,390 12.08 20.0 1,690 11.86
162.3 16.7 1,400 11.99 20.0 1,700 11.76
161.2 16.6 1,400 11.90 20.0 1,710 11.66
160.2 16.5 1,400 11.81 20.0 1,730 11.56
159.2 16.4 1,400 11.72 19.9 1,740 11.46
158.2 16.3 1,400 11.62 19.8 1,740 11.36
157.1 16.2 1,410 11.53 19.7 1,750 11.26
156.1 16.1 1,410 11.44 19.6 1,760 11.15
155.1 16.0 1,410 11.34 19.5 1,760 11.05
154.1 15.9 1,410 11.25 194 1,770 10.95
153.1 15.8 1,420 11.16 19.3 1,780 10.85
152.1 15.7 1,420 11.06 19.2 1,790 10.75
151.0 15.6 1,420 10.97 191 1,790 10.65
150.0 15.5 1,420 10.88 19.0 1,800 10.54
149.0 154 1,430 10.81 18.9 1,800 10.49
148.0 15.3 1,430 10.73 18.8 1,800 10.43
147.0 15.2 1,430 10.66 18.7 1,800 10.38
146.0 15.1 1,430 10.59 18.6 1,800 10.33
145.0 15.0 1,430 10.52 18.5 1,800 10.27
144.0 14.9 1,430 10.45 18.4 1,800 10.22
143.0 14.8 1,430 10.38 18.3 1,800 10.16
142.0 14.7 1,430 10.31 18.2 1,800 10.11
141.0 14.6 1,430 10.24 18.1 1,800 10.06
140.0 14.5 1,430 10.17 18.0 1,800 10.00
139.0 144 1,420 10.11 17.8 1,790 9.94

Energy in storage data not included

30
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Calculation CDQ000020080016

Source: Reference 2.1.5

202 N8BS ]

c-c
Scate 13570

P s e i 5
. T N Tt 3
¥ 7 * \*ur/:a FRYSCE rai/ '
,\/({‘t g bl I
{ . 3 ;

& Spilhesy
2 - i
-~ £2dd - 124 N
(€ Brvdpe Sta 0-00
26" cr A00-0 Dl 5251 2 § i
oo .50 5p3ces &€ 6/[6;’:\?_ ,_;.J;. (Theoretices i ] i
\ o "”“,,,,,,,,Mn- 34 5 215804 r achys
e of rell F 8o gRet 0 sy Face of mity,_
. # crest e g T, T
A ok 4 "":;“1’:5‘:1 B oz, - "
¥,

e
Py o

heles for i
ot it unet

Ceran G “RICokmr
il 1o " i e g ety
T4 soF 3
A o 'Z’f»"rfﬁ i _scf/ﬁ A//“{ 20° !
w TgAY @& o g'
Noter. Fiekd 10 cuf s sty sbore
/ 30s tatew mew FI md?wMM ;2-»»,1
ratng Ro BT, Mer: epwer poriven of poues
o o ling 85 uvn o wekl Brew L3324
s puilorss L i
{Emtrg} ¥ 20SCE rarl
1 ol
sreat B emensel
“8I8t K] 1
. N
s?lle {
\
\‘ H 2w
v L | pEL 17870
Frasbeves
P rou,
Learsty
e bt
E 2 i
R ek
ok 3
Insele duce of [N < §§
! punte - g - PPy (Ersting X
W DETAIL A as showw ¢ - ’ §§
‘M’-‘* W B DETAIL 8 opp sano } &:
. : i * :
% 2r L) | = N
\
g - ' i
NNt fukl o remers emsting | i
Jaddor and move o news hocaris
85 shoun. Sea Section £-E of i Qé
SN 200 for meRol of whery it b oo o i &
295/ 240 ) eusting adn2fsf % &
I __‘ reveted 7> meb & st T 3‘;%
» Cof oo (rin E . :
concrede. See Mote A :
{ Zopi o ofof — i3
; Vet e N il - 50 s
oy e WL i < i
870" H
S i . 6 H
3 el ! .—* X
c 1 o ShE s~y {
. {
\ 3
~ Auce of eviting b
cuncrets mitl
o “
P bt el

ey Z

ne

SE St nre et
‘b :

- ” i
— T A . ~F
¥ 1428 i
» : %. W rete o At (ks aurd weep tokes -
LRG0y i - LRI Wer)
3 i ety iote
.; i
F-F
Seak 3%19"
P 2 T
s olid Jesdresf
R il fasi; S
LR I ~ .
Q 3 4
L1 2 i
~ 1 ¥
BN i 3 [
g L S
i : §
L Bkt et teg ) g’ k-K & ki-ki
Sorfoces fo be | of arkes ot ‘S g ,,‘mip,m
ol i o Bap o8y 2 GATE 205
T s § Seak £5100"
; <
7 N £
$ £
£ ate § & beeen méﬁ,g e B
P S : "
b N
N 3
i LY
i 2
L
o
sz v § G s mark e S
Sy 43%beres # P A1 precs marks fo hore peelin SoN 202"
oL, - N For G Iy e reter o 50N 200,
¥ 5 ¥ Al welds not swed ko b §7
E Nete A
& 2Lt i- T cothng ovtexishng concrebe vop crape ley chornce,
i care shall ba Faken fo simid over Dimensians
» sre finished outhne, Overcut J-mar and phaster m#h good
T i mortar to finjshed dimepsions. Cobt surfia shall ba
L # Horsephy Satrated with water before morfar /s appiied
% Chamfar edges #%
ey &-E For. mlrs abtaids refer % Nashvitle Brdge Ce. fi's
£ Hade g TVA contrect 60C52-35225

ISION SEE,
58N203-| & 58N203-2

AR Sttt sl b
; L L Scate 1%7-0"
* :’,pmz'o' Ercupt s moted

SPILLWAY

,") f

ool Contuness srer & o ams &
b 87 ) or
e D1Erniing)

STRUCTURAL STEEL
GATE GUIDES g HOIST TRACK

g
HH NOTTELY PROJECT 1
St 1ie TENNESSEE VALLEY AUTHORITY
DIVISION OF DESIGN
SUBNITTED RECOMMENDED "
/A m agw: ,’5‘.
KNOXVILLE o.2859] 18| sk| & | SBN2OZ -r1 1

: d

=



Attachment 13

Source: Reference 2.1.6
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INSTRUCTIONS FOR USE OF TABLES

1. Tables Update

These tables supersede the tables issued in January 1961. The
revised discharges, which are only slightly different from those in the
1961 tables, were generated using the computer code SPILLQ.
SPILLQ is a computer code used in TVA software for monitoring
spill discharges and determining gate arrangements.

2. Purpose of Tables

These tables provide a means for setting required spillway discharges
and for determining the discharge when a specific arrangement of
gates is in use. The tabulated discharges are based on test results
from a 1:45 scale model of Nottely spillway supplemented by
prototype measurements, which were used to establish the lower end
of the rating.

The specific gate arrangements in the tables were determined from
model tests in which consideration was given to obtaining
satisfactory flow conditions throughout the length of the spillway
chute. Any deviation from the specified arrangements may cause
overtopping of the chute walls.

3. Range of Tables

The tables cover a discharge range from 0 to 60,040 cubic feet per
second. Headwater elevations range from 1775 feet to 1789 feet.
The tailwater does not affect the discharges from this spillway.

4. Arrangement of Tables

The tables show spillway discharges in cubic feet per second.
Headwater elevations in 0.1-foot increments are shown at the top of

each column. The headwater range is shown at the bottom of each
page.

The discharge is tabulated under the headwater elevations for
specific arrangements of gate openings, which are indicated by
number in the left and right columns of each page. The numbered
arrangements are defined in the table of Spillway Gate Arrangements
on page 5. Reference to this table and to the drawing showing the
location of the gates on page 4 will determine the gates to be raised
for any particular discharge given in the tables.

5. Discharge Intervals

The tables have been prepared so that the incremental discharge
between the tabulated values for consecutive gate arrangements is
adequate for all situations. Therefore it will not be necessary to
interpolate between values given in these tables.

When the exact headwater elevation does not appear in the tables,
the discharge for the headwater elevation closest to it is used. For
example, the column headed 1776.2 is used for actual headwater
elevations between 1776.15 feet and 1776.24 feet inclusive. When
the actual headwater clevation is exactly halfway between tabular
values, the larger value is used.

6. Spillway Gate Operation

The spillway gates are used to control discharges up to headwater
elevation 1780 feet, which is the top elevation of the closed gates.
To prevent gate overflow, all spillway gates should be raised before
the headwater elevation exceeds 1780 feet. However, to provide for
accidental operation in which some gates have not been raised, the
tabulated discharges inciude the total discharge, under the raised




gates and over the closed gates, for headwater elevations from 1780
feet to 1783 feet.

Either one or two cranes may be used to open and close the spillway
gates. It has been estimated that all gates can be raised in
approximately 3 hours using one crane and in 1% hours using two
cranes.

7. Use of Tables

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

Example 1 -- What gate arrangement is necessary to pass a discharge
of 1,000 cubic feet per second with the headwater at elevation
1777.84 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 1777 feet and 1779 feet are found on page 7.
The headwater elevation closest to 1777.84 feet is 1777.8 feet. In the
column headed 1777.8 the discharge nearest to the required 1,000
cubic feet per second is 920 cubic feet per second. By tracing the
horizontal line in which 920 cubic feet per second appears, to either
side of the page, we find that gate arrangement 5 is the one for
producing the discharge closest to 1,000 cubic feet per second at
headwater elevation 1777.8 feet. Referring to page 5 it is found that
for gate arrangement 5, gates 1, 3, 5, 7,9, 11, 13, 15, 17, and 19 are
raised.

After the gates are raised, suppose it is necessary to increase the
discharge from 1,000 cubic feet per second to 2,000 cubic feet per
second. Assume the headwater elevation remains at 1777.8 feet. In
the column headed 1777.8 feet on page 7, the discharge closest to the
required 2,000 cubic feet per second is 2,030 cubic feet per second

for gate arrangement 11. To change from gate arrangement 5 to gate
arrangement 11, gates 21, 23, 25, 26, 28, 30, 32, 34, 36, 38, 40, and
42 are raised in addition to those gates already opened.

Example 2 -- Suppose the operating records show that the headwater
is at elevation 1779.5 feet, and gate arrangement 21 is in use. The
headwater is found on page 8 which is marked "Headwater 1779 to
1781." In the column headed 1779.5 opposite gate arrangement 21,
the discharge is found to be 8,240 cubic feet per second. .



NOTTELY DAM
LOCATION OF SPILLWAY GATES

Gate Numbers
20

Spillway Plan

Key to Gate Arrangement Table

Designations under the gate operating conditions shown below refer to gate opening positions used in Gate Arrangement Table, Page 5

J Flow
<___

Top of Closed Gate EL. 1780.0

—CrestEL. 1775.0

Section A-A, Gate Raised Above Water Surface
Designated by R

Section A-A, Gate Closed
Designated by -




NOTTELY DAM
SPILLWAY GATE ARRANGEMENTS

Gate Number

GATE OPENINGS

2{3|4(5|6|7|8|9|10(11/12|13|1415/16]17|18|19]|20|21|22|23]24|25;26|27|28]29|30{31(32|33|34|35|36|37|38/39|40|41|42|43|44|45|46|47|48(49}{50

1

Arrange-

ment
Number

Figures in columns under each gate number refer to gate opening indicator reading

dash (-) indicates closed gate
"R" indicates gate raised above water surface and dogged

"R" indicates first use of each gate



6 NOTTELY DAM
SPILLWAY DISCHARGE

IN CUBIC FEET PER SECOND

o5 HEADWATER ELEVATION _ o
°&=1 17750 | 17751 | 17752 | 17753 | 17754 | 17755 | 17756 | 1775.7 | 17758 [1775.9 | 17760 [ 17761 | 1776.2 | 17763 | 17764 | 17765 | 17766 | 17767 | 1776.8 | 1776.9 | 1777.0 |°%"
1 0 0 5 5 10 10 15 20 25 30 35 40 50 55 60 70 75 85 80 100 110 1
2 0 0 5 10 20 25 35 40 50 60 75 85 95 110 120 140 150 170 180 200 220 | 2
.3 0 5 10 15 25 35 50 60 75 90 110 130 140 160 180 210 230 250 270 300 320 3
4 0 5 10 35 50 65 85 100 120 150 170 190 220 250 270 300 330 370 400 4301 4
5 0 5 15 30 45 60 80 100 130 150 180 210 240 270 310 340 380 420 460 500 0] 5
6 0 5 2 35 55 75 100 120 150 180 220 250 290 330 370 410 460 500 550 600 650 6
7 0 10 20 40 60 85 110 150 180 220 250 290 340 380 430 480 530 580 640 700 60| 7
8 0 10 25 45 70 100 130 170 200 250 290 340 390 440 490 550 610 670 730 800 860 | 8
9 0 10 30 50 80 110 150 190 230 280 330 380 430 490 550 620 680 750 820 900 970 | 9
10 0 10 30 55 90 120 160 210 260 310 360 420 480 550 610 690 760 840 910| 1,000| 1,080 |10
11 0 10 35 60 95 140 180 230 280 340 400 460 530 600 680 750 830 9201 1,010] 1,100 1,190 | 11
12 0 15 35 170 110 150 200 250 310 370 440 510 580 660 740 820 910 1,000 1,10 1,190 1,300 | 12
13 0 15 40 75 110 160 210 270 330 400 470 550 630 710 800 890 990| 4,090| 1,190] 1,290} 1,400|13
14 0 15 45 80 120 170 230 290 360 430 510 590 680 770 860 960( 1,080, 1,170 1,280{ 1,390| 1,510 | 14
15 0 15 45 85 130 190 250 310 380 460 540 630 720 820 920 1,030{ 1,140} 1,250| 1,370] 1,490 ,620 | 15
16 0 15 50 90 140 200 260 330 410 490 580 670 770 880 980 1,100 1,2101 1,340| 1,460| 1,590| 1,730 |16
17 0 20 50 95 150 210 280 350 440 520 620 720 820 930| 1,040| 1,160| 1,290( 1,420( 1,550| 1,690 1,840 |17
18 0 20 55 100 160 220 300 370 460 550 650 760 870 980( 1,110 1,230| 1,370 1,500( 1,850| 1,790} 1,940} 18
19 0 20 60 110 170 240 310 400 490 580 690 800 920 1,040| 1,170( 1,300| 1,440| 1,590| 1,740| 1,890) 2,050} 19
20 0 20 60 110 180 250 330 420 510 620 730 840 960| 1,090 1,230( 1,370 1,520| 1,670| 1,830| 1,990| 2,160
21 0 25 65 120 180 260 340 440 540 650 760 8801 1,010( 1,150| 1,290| 1,440 1,590 1,750\ 1,920 2,090) 2,270
22 0 25 65 120 190 270 360 460 560 680 800 930| 1,060( 1,200 1,350| 1,510 1,670| 1,840\ 2,010| 2,190] 2,380
23 0 25 70 130 200 280 380 480 590 710 830 970 1,110{ 1,260 1,410 1,580| 1,750 1,920| 2,100| 2,290| 2,480
24 0 25 75 140 210 300 390 500 610 740 870| 1,010| 1,160| 1,310| 1,480| 1,640| 1,820 2,0001 2,190/ 2,390| 2,590
25 0 25 75 140 220 310 410 520 640 770 910| 1,050| 1,210] 1,370{ 1,540| 1,710 1,900 2,090 2,290| 2,490| 2,700

HEADWATER 1775 to 1777 APRIL 2004



NOTTELY DAM
SPILLWAY DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

1777.0 | 17774 | 1777.2 | 17713 | 17774 | 17715 | 1777.6 | 1777.7 | 17778 | 17779 |1778.0 | 17781 | 17782 | 17783 | 17784 | 17785 | 17786 | 17787 | 1778.8 | 1778.9 | 1779.0

1

3

4 430 470 500 580 620 660 700 740 780 820 0 0 1,000 1,050 1,100 1,150 1,200| 1,250| 1,300
5 540 580 630 670 720 770 820 870 920 970 1,030| 1,080 1,14 1,200 1,260 1,310 1,380| 1, 1,500( 1,560| 1,630
6 650 700 750 810 870 920 980| 1,040| 1,110 1,170 1,230| 1,300 1,370| 1,440| 1,510| 1,580| 1,650 1,720| 4,800 1,870] 1,950
7 760 820 880 940! 1,010 1,080( 1,150| 1,220| 1,290 1,360| 1,440( 1,520 1,600 1,680| 1,760| 1,840| 1,930| 2,010/ 2,100 2,190| 2,280
8 860 930 1,010| 1,080 1,150| 1,230| 1,310 1,390( 1,470| 1,560| 1,650 1,730 1,820| 1,920 2,010| 21001 2,200 2,300 2,400| 2,500| 2,600
9 970 1,050 1,130| 1,210| 1,300 1,390| 1,470| 1,570 1,660| 1,750| 1,850| 1,950 2,050| 2,160| 2,260 2,370| 2,480| 2,590| 2,700 2,810( 2,930
10( 1,080| 1,170} 1,260| 1,350 1,440 1,540| 1,640 1,740| 1,840| 1,950| 2,060| 2,170 2,280| 2,390 2,51 2,630| 2,750| 2,870} 3,000| 3,120| 3,250
11| 1,190| 1,280( 1,380| 1,480| 1,590 1,690| 1,800/ 1,910 2,030| 2,140| 2,260| 2,380| 2,510 2,630 2,760| 2,890| 3,030| 3,160| 3,300 3,440| 3,580
12| 1,300| 1,400( 1,510 1,620] 1,730| 1,850| 1,970| 2,090| 2,210| 2,340| 2,470| 2,600 2,740| 2,870| 3,010| 3,160| 3,300| 3,450| 3,600 3,750| 3,900
13| 1,400| 1,520 1,630| 1,750( 1,880| 2,000 2,130| 2,260| 2,400| 2,530| 2,680| 2,820| 2,960 3,110 3,260| 3,420| 3,580 3,730| 3,900 4,060 | 4,230
14| 1,510 1,630 1,760| 1,890( 2,020| 2,160 2,290| 2,440| 2,580| 2,730| 2,880| 3,040/ 3,190| 3,350| 3,520 3,680| 3,850 4,020| 4,200 4,370| 4,550
15| 1,620 1,750 1,880| 2,0201 2,160| 2,310 2,460| 2,610| 2,770 2,920| 3,090| 3,250| 3,420| .3,590| 3,770| 3,940| 4,130| 4,310 4,500| 4,690 4,880
16, 1,730| 1,870} 2,010 2,180| 2,310| 2,460| 2,620| 2,780| 2,950 , 120 3,290| 3,470| 3,650 3,830| 4,020 4,210| 4,400| 4,600 4,800 5,000f 5,200
17] 1,840 1,980 2,140( 2,290 2,450| 2,620 2,790 2,960| 3,130 ,310| 3,500| 3,690 3,880 4,070 4,270 4,470| 4,680 4,880 5,100 5310f 5,530
18( 1,940 2,100( 2,260 2,430| 2,600 2,770| 2,950 3,130| 3,320

pre
WS OO~ QPWN—

—_

APRIL 2004 HEADWATER 1777 to 1779



NOTTELY DAM

8
IN CUBIC FEET PER SECOND
3 HEADWATER ELEVATION 5
“%=11779.0 | 17791 | 1779.2 | 1779.3 | 1779.4 | 17795 | 17796 | 1779.7 | 1779.8 | 1779.9 | 1780.0 | 1780.1 | 1780.2 | 1780.3 | 1780.4 | 1780.5 | 1780.6 | 1780.7 | 1780.8 | 1780.9 | 1781.0 |°%
0" 0 0 0 0 15 5 110 190 280 380 500 620 750 890 | 0*
1 330 340 350 360 380 390 410 420 430 450 - 460 490 550 620 710 810 920 1,050| 1,180 1,330| 1,480 | 1
2 650 680 700 730 760 780 810 840 870 900 930 970 | 1,040 1,120 1,220| 1,340| 1,460| 1,600| 1,750| 1,900! 2,060 | 2
3 980 1,010} 1,050| 1,090} 1,140 1,180} 1,220| 1,260] 1,300( 1,350] 1,390| 1,450 1,530( 1,630| 1,740| 1,870 2,000 2,150 2,310 2,470| 2,640 3
41 1,300 1,350] 1,410| 1,460| 1,510{ 1,570} 1,620} 1,680 1,740| 1,800| 1,860| 1,930| 2,020| 2,130| 2,260( 2,390| 2,540 2,700 2,870 3,050 3,230 4
5! 1,630 1,690] 1,760| 1,820| 1,890 1,960f 2,030| 2,100| 2,170 2,250 2,320} 2,410| 2,510y 2,630| 2,770( 2, 920 3,080| 3,250 3,430} 3,620 3,810 5
61 1,950 2,030] 2,110| 2,190| 2,270 2,350| 2,440| 2,5201 2,610 2,690| 2,780| 2,880| 3,000| 3,140 3,290 3,450 ,620| 3,810 4,000 4,190| 4,400| 6
71 2,280 2,370| 2,460| 2,550 2,650 2,750| 2,840| 2,940) 3,040| 3,140| 3,250} 3,360| 3,490 3,640| 3,810| 3,980| 4,160} 4,360 4,560| 4,770 4,980 7
8] 2,600 2,710{ 2,810| 2,920| 3,030 3,140| 3,250| 3,360 3,480| 3,590 ,710 ,840( 3,990| 4,150| 4,320 4,510 4,700} 4,910| 5,120] 5,340| 5,560 8
9] 2,930 ,040| 3,160| 3,280| 3,410] 3,530 3,660 3,780| 3,910 4,040| 4,170} 4,320| 4,480 4,650| 4,840| 5,040| 5,240| 5,460| 5,680 5910| 6,150 9
101 3,250 3,380 3,510 3,650( 3,780( 3,920 4,060| 4,200{ 4,350| 4,490| 4,640 4, 800 4,970 5,160| 5,350| 5,560f 5,780 6,010| 6,240 6,480} 6,730 10
11] 3,580 3,720| 3,870| 4,010| 4,160| 4,310 4,470| 4,620| 4,780| 4,940{ 5,100} 5,270| 5,460 5,660 5,870 6,090 6,320 6,560 ,8101 7,060} 7,320 | 11
12] 3,900 4,060 4,220| 4,380! 4,540| 4,710! 4,870f 5,040| 5,220| 5,390{ 5,570 5,750| 5,950| 6,160| 6,390| 6,620f 6,860 7,110 , 3701 7,630 7,900 |12
131 4,230| 4,400 4,570 4,740| 4,920{ 5,100} 5,280| 5,460 ,650| 5,840( 6,030 ,230| 6,440 6,670| 6,900 7,150f( 7,400 7,660 7,930 8,200f 8,480 13
14] 4,550| 4,740 4,920| 5,110} 5,300] 5,490 5,690| 5,880| 6,080| 6,290| 6,490| 6,710 6,930| 7,170| 7,420| 7,680| 7,940| 8,210{ 8,490 8,780 9,070 14
15| 4,880 5,070 5270| 5,470| 5,680| 5,880} 6,090| 6,300| 6,520| 6,740{ 6,960| 7,190( 7,430| 7,680| 7,940 8,210 8,480| 8,770f 9,060 9,350 9,650
16§ 5,200 5,410 5620| 5,840| 6,060| 6,280 6,500} 6,730 6,950 7,190 7,420} 7,660( 7,920! 8 ,180| 8,450| 8,730( 9,020 9,320 9,620| 9,920| 10,240 | 16
171 5,530| 5,750| 5,980| 6,200 6,430| 6,670| 6,910 7,1 7,390 7,630{ 7,880f 8,140| 8,410| 8,690| 8,970 9,260| 9,560{ 9,870| 10,180 10,500| 10,820 | 17
18f 5,850| 6,090 6,330| 6,570| 6,810 7,060 7,310} 7,570| 7,820| 8,080 8,350| 8,620 8,900 9,190 9,490| 9,790 10,100| 10,420 10,740| 11,070 11,400 | 18
19f 6,180 6,430 6,680| 6,930| 7,190| 7,450f 7,720} 7,990| 8,260| 8,530 8,810 9,100 9,380} 9,690 10,000| 10,320 10,640{ 10,970 11,300| 11,640 11,990 | 19
20| 6,500 6,770| 7,030| 7,300/ 7,570 7,840 8,120| 8,410 8,690 8,980{ 9,280} 9,570| 9,880 10,200| 10,520} 10,850 11,180 11,520 11,870 | 12,220 12,570 | 20
21 6,830( 7,100 7,380| 7,660| 7,950| 8,240 8,530| 8,830) 9,130| 9,430{ 9,740| 10,050( 10,370} 10,700 11,040 ,380( 11,7201 12,070 12,430 12,790 13,150 | 21
22| 7,160| 7,4401 7,730] 8,030| 8,330| 8,630| 8,940| 9, 25 9, 56 9,880| 10,200| 10,530| 10,870} 11,210( 11,550 11,900| 12,260{ 12,620| 12,990| 13,360 13,740 | 22
23| 7,4801 7,780f 8,080| 8,390| 8,710| 9,020| 9,340| 9,670| 10,000| 10,330! 10,670| 11,010| 11,360} 11,710| 12,070| 12,430| 12,800 13,180 | 13,550| 13,940 14,320 | 23
24| 7,810 8,120| 8,440| 8,760| 9,080( 9,410| 9,750| 10,090 10,430{ 10,780 11,130| 11,490| 11,850 12,210| 12,590 12,960 13,340 13,730| 14,120 | 14,510| 14,910 | 24
25| 8,130| 8,460| 8,790{ 9,120 9,460 11,230 11,590 11,960 12,340} 12,720 13,100| 13, 4901 13,880 14,280 14,680 15,080 | 15,490 [ 25

9,810 10,150 10,510| 10,870

HEADWATER 1779 to 1781

* Arrangement "0" indicates that all spillway gates are closed.

Discharge is spillway gate overflow.

APRIL 2004




NOTTELY DAM 9

IN CUBIC FEET PER SECOND
%’; HEADWATER ELEVATION %’;
°2% 17810 | 1781.1 [ 1781.2 | 17813 | 17814 | 17815 | 17816 | 17817 | 17818 | 1781.9 | 17820 | 17821 | 1782.2 | 1782.3 | 17824 | 17825 | 17826 | 17827 | 1782.8 | 17829 | 17830 |°%
0* 890| 11,0400 1,190 1,360( 1,530| 1,710| 1,900| 2,090{ 2,290 2,500| 2,700| 2,890( 3,070| 3,220| 3,340 3,420 3,430| 3,360 3,200| 2,920| 2,500 0*
1| 1,480 1,630| 1,800{ 1,970| 2,150 , 2,750 2,960 3,170| 3,380( 3,580| 3,770 3,940 4,070| 4,160| 4,190| 4,150 4,010} 3,760| 3,380 | 1
2| 2,060 2,230 2,400| 2,590| 2,780| 2,980| 3,190| 3,400| 3,620 3,840( 4,060| 4,280| 4,480| 4,660 4,800{ 4,910 4,960| 4,940| 4,830| 4,610 4,260 2
3 2,640 2,820| 3,010 3,200| 3,410| 3,620| 3,830| 4,060f 4,290| 4,520| 4,750 4,970 5,180| 5,370} 5540! 5660| 5730 5730 5640| 5450 5140 3
4| 3,230| 3,420| 3,610 3,820| 4,030| 4,250 4,480 4,710{ 4,950| 5,190 5,430| 5,670 5890| 6,090 6,270| 6,400 6,490 6,510| 6,450| 6,290 6,020 4
5( 3,810 4,010| 4,220| 4,430| 4,660| 4,890| 5120| 5,370 5,620 5870| 6,120| 6,360! 6,590| 6,810 7,000 7,150| 7,260| 7,300 7,270 7,140| 6,900 5
6| 4,400 4,610 4,820( 5050 5280| 5520 5770| 6,020 6,280 6,540/ 6,800| 7,050 7,300\ 7,530| 7,730| 7,900 8020| 8,090 8 080 ,980| 7,780 6
7] 4,980 5 200 ,430| 56601 5910 6,160 6,410| 6,680 6,940| 7,210 7,480| 7,750) 8,010 8,250| 8,460 8,650| 8,790| 8,870| 8,890| 8,820| 8,660 7
8| 5560| 5800 6,030 6280 6530 6790 7,060| 7,330 7,610 7,890 8,170| 8,440; 8,710 ,960( 9,190| 9,390| 9,550| 9,660( 9,700 9,670 9,540 | 8
9| 6,150 6,390 | 6,640( 6,900 7,160 7,430 , 7,990 8,270 8,560| 8,850| 9,140{ 9,420 9,680 9,920 10,140| 10,320| 10,450 | 10,520 10,510| 10,420 | 9
10| 6,730| 6,980| 7,240| 7,510| 7,780| 8,060 8,350| 8,640 8,940| 9,240| 9,540 9,830( 10,120| 10,400/ 10,660 10,890| 11,080 | 11,240| 11,330| 11,350{ 11,300 | 10
11| 7,320| 7,580| 7,850| 8,130 8,410 8,700 8,990! 9,300| 9,600 9,910| 10,220/ 10,530 10,830| 11,120| 11,390 | 11,640 11,850 | 12,020 | 12,140| 12,200| 12,180 | 11
12| 7,900| 8,170| 8,450 8,740 9,030| 9,330 9,640| 9,950| 10,270 10,580| 10,900 11,220 | 11,530| 11,830| 12,120 12,380} 12,620 | 12,810| 12,960 | 13,040| 13,060 | 12
13| 8,480| 8,770| 9,060| 9,360 9,660| 9,970 10,280 10,600| 10,930 11,260| 11,590 11,920 | 12,240| 12,550| 12,850 | 13,130} 13,380 | 13,600| 13,770 | 13,880| 13,930 | 13
14| 9,070| 9,360| 9,660| 9,970} 10,280| 10,600 10,930} 11,2 11,590 | 11,930| 12,270] 12,610 | 12,940| 13,270| 13,580 ( 13,880 14,150 | 14,380 | 14,580 | 14,730 | 14,810 | 14
15| 9,650 9,960 10,270 10,590 10,910 11,240| 11,570| 11,910| 12,260 12,610| 12,960 13,300 | 13,650| 13,990| 14,310 14,620 14,910 15,170| 15,390 | 15,570 15,690 | 15
16| 10,240| 10,550 | 10,870 11,2001 11,540 11,870 12,2201 12,570| 12,920 13,280| 13,640] 14,000 | 14,350| 14,700| 15,040 15,370| 15,680 | 15,960| 16,210 16,410| 16,570 | 16
17| 10,820 11,150 11,480 | 11,8201 12, 160| 12,510 12,860| 13,220 13,590 13,950 14,320 14,690 | 15,060| 15,420| 15,780 16,120| 16,440 16,750| 17,020 | 17,260 | 17,450 | 17
18| 11,400| 11,740 12,0801 12,430| 12,790 | 13,150| 13,510| 13,880 14,250 | 14,630} 15,010 15,390 | 15,770| 16, 140| 16,510 16,870| 17,210 17,530| 17,830 | 18,100| 18,330 | 18
19| 11,990| 12,340 12,690 13,050| 13,410| 13,780 14,150| 14,530 14,920 15,300} 15,690 16,080 | 16,470| 16,860 | 17,240 17,610| 17,970 18,320| 18,650 | 18,950 | 19,210 [ 19
20| 12,570 | 12,930| 13,290 13,660 14,040| 14,420 14,800| 15,190 15,580| 15,980 | 16,380 16,780| 17,180 | 17,580 17,970| 18,360 | 18,740| 19,110} 19,460 19,790 20,090 | 20
21| 13,150 | 13,520| 13,9001 14,280| 14,660 15,050 15,440| 15,840| 16,240| 16,650| 17,060 17,470| 17,880 18,290 | 18,700( 19,110 | 19,510| 19,890 20,270} 20,630| 20,970 | 21
22| 13,740| 14,120 | 14,500( 14,890} 15,290 15,690 16,090| 16,500 16,910| 17,320} 17,740 18,160| 18,590 19,010 19,430 19,850 20,270| 20,680 | 21,080 | 21,480 | 21,850 | 22
23| 14,320| 14,710| 15,110| 15,510| 15,910 16,320 16,740| 17,150| 17,570 18,000 18,430| 18,860] 19,290 | 19,730 20,160} 20,600 | 21,040| 21,470| 21,900| 22,320 22,730 | 23
24| 14,910| 15,310] 15,710| 16,120| 16,540 16,960 17,380| 17,810| 18,240| 18,670 19,110| 19,550{ 20,000 | 20,450 | 20,900} 21,350 | 21,800| 22,260| 22,710| 23,160 23,610 | 24
25| 15,490 { 15,900 16,320| 16,740| 17,160| 17,590 18,030| 18,460 | 18,900 19,350 19,800| 20,250| 20,700 | 21,160 | 21,630| 22,100 22,570 | 23,040| 23,520| 24,010 24,490 | 25

APRIL 2004

* Arrangement "0" indicates that all spillway gates are closed.

Discharge is spillway gate overflow.

HEADWATER 1781 to 1783
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IN CUBIC FEET PER SECOND

Lug; HEADWATER ELEVATION %u
%8=11783.0 | 17834 | 1783.2 | 1783.3 | 17834 | 17835 | 1783.6 | 1783.7 | 1783.8 | 1783.9 | 1784.0 | 1784.1 | 1784.2 | 1784.3 | 17844 | 17845 | 17846 | 17847 [ 17848 [ 17849 [ 17850 |°%
25| 24,490 24,980 | 25,480 25,980 | 26,480 | 26,980 27,490 | 28,010| 28,520 | 29,040 | 29,570 30,100 30,630 | 31,160| 31,700| 32,240 | 32,790 33,340 | 33,890 | 34,450| 35,010 | 25
ub HEADWATER ELEVATION - Egm
wéz 1785.0 | 17851 | 1785.2 | 1785.3 | 17854 | 17855 | 17856 | 17857 | 1785.8 | 17859 | 1786.0 | 1786.1 | 1786.2 | 1786.3 | 1786.4 | 17865 | 1786.6 | 1786.7 | 1786.8 | 1786.9 | 1787.0 |°%°
25| 35,010 35,570 36,140| 36,710 37,280 | 37,850 38,430| 39,020 39,600| 40,190 | 40,790 | 41,380 | 41,980 | 42,590 | 43,190 43,800 | 44,410| 45,030| 45,650 | 46,270 | 46,890 | 25
Eg; HEADWATER ELEVATION Egg
o2 1787.0 | 17871 | 1787.2 | 1787.3 | 1787.4 | 17875 | 1787.6 | 1787.7 | 1787.8 | 1787.9 | 1788.0 | 1788.1 |1788.2 | 1788.3 | 17884 | 17885 | 1788.6 | 1788.7 | 1788.8 | 1788.9 | 1789.0 |°%
25| 46,890 | 47,520 | 48,150 48,780 | 49,420| 50,060| 50,700| 51,350 | 52,000 | 52,650 | 53,310 | 53,960 54,630 55,290 55,960 | 56,630 | 57,310 | 57,980] 58,670 | 59,350 60, 040 | 25
HEADWATER 1783 to 1789 APRIL 2004
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RESERVOIR OPERATION OVERVIEW

Nottely is a multipurpose tributary project located on the Nottely
River, a tributary to the Hiwassee River. The project was
originally constructed without any hydropower facility, primarily
to be used for storage augmentation for TVA’'s downstream Hiwassee
and Apalachia projects on the Hiwassee River, as well as for TVA
mainstream dams on the Tennessee River. The project was built
during World War II, with dam closure in 1942. The single unit
powerhouse was completed in 1956. Nottely is operated for many
purposes, including flood control, augmentation of flows for
navigation, hydropower production, water quality, recreation, and
aquatic ecology. Nottely Reservoir has an annual pool variation of
about 35 feet during normal years, but could be several feet more
during drought or flood periods.
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FIGURE 1 - Construction of Dam, 1942
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FIGURE 10
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NOTTELY PROJECT

SUMMARY OF PRINCIPAL FEATURES

NOTE: .
Elevations are based on the U.S.C. & G.S. 1936 Supplementary Adjustment.

LOCATION

On Nottely River at river mile 21.0; in Union County, Georgia; 1l air
miles southwest of Murphy, North Carolina; 2.3 river miles upstream from
Georgia-North Carolina State line.

CHRONOLOGY

Initial appropriation by Congress ................ . July 16, 1941
Authorized by TVA Board of Directors ................... July 17, 1941
Construction started .......... .. ... ... . i i .. July 17, 1941
Dam ClOSUZE . ... ..ttt ittt it it ettt et et e i e January 24, 1942
First storage release ......... ... ... October 1, 1942
Power unit authorized by TVA Board of Directors ... September 25, 1951
Installation of unit started ............ ... .. ....... December 3, 1952
Unit in commercial operation .................c00o... January 10, 1956
Safety modifications for probable maximum flood

construction completed ............ ... ... June 20, 1988
Reservoir releases improvements - completed ....... September 30, 1993
Generator and turbine modernization - completed ....... June 21, 1997

PROJECT COST

Initial project, no units ......... ... ... ... $5,384,627
Addition of unit 1 ... ... .. . . ... ... e e e e e e e 2,654,778
Safety modifications for probable maximum flood .......... 15,200,000
Reservoir releases improvements ........ e e e e e e e e e e e e 1,900,000
Generator and turbine modernization .................. e 2,195,310

Total, including switchyard .............. ... ... ... .. ..... $27,334,715
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STREAMFLOW

Drainage area at dam .......... ... ..., 214 sq. miles
Gaging station discharge records:
Near Ivylog, Georgia, October 1936 to

September 1942; drainage area ................... 191 sq. miles
At Nottely Dam, September 1941 to date;
drainage area ...........c.itit it 215 sq. miles

Near Ranger, North Carolina, February 1901 to
December 1905, January 1914 to April 1917,

October 1918 to September 1945; drainage area ... 272 sq. miles
Maximum known unregqulated flood at dam site (Sept 1898) ... 27,000 cfs
Maximum regulated flood at dam site (May 1973) ............. 8,120 cfs
Average unregulated flow at dam site (1903-2000) ............. 413 cfs
Minimum daily natural flow at dam site ,

(1925) , AP PIOX. ...ttt it it ittt i i i e e e e e e e 35 cfs
RESERVOIR
Counties affected:
State of Georgia ... ... .. .. e e i e e Union
Reservoir land at May 31, 1996:
Fee simple ..........0 i eennnn e e e e e 3,631 ac.
Easements . ... ... ... . e e e e e e e e e 1,840 ac.
D o - T I 5,471 ac.
Transferred . .... ... . ittt ittt eeeneeeen 2,047 ac.
Operating levels at dam:
Probable maximum flood elevation (PMF) ............... el. 1805.9
500-year flood elevation ... .. ......... .. ... .. ... ... el. 1785.5
100-year flood elevation ............. ... .. el. 1782.5
Winter flood guide level ........ ..ot niecennanns el. 1735.0
Summer flood guide level ............ ...t el. 1779.0
Maximum probable flood ............ ... .. el. 1796.7
Maximum used for design (57,000 cfs) ................. el. 1788.3
Top of gates (area 4310 ac.) ........ ..., el. 1780.0
Backwater, length at top of gates level ................... 20.2 miles
Shoreline, length at normal maximum pool level:
Main shore .... ... .. ... . e e 98 miles
Islands . ...ttt e e e e e e e e e 8 miles
b o - T O . 106 miles
Original river area (to el. 1780 crossing) ................... 170 ac.

Storage (flat pool assumption):
Total volume: '
At top of gates (el. 1780) .................. 174,300 ac.-ft
At normal maximum pool (el. 1779) ........... 170,300 ac.-ft
At normal minimum pool (el. 1735) ......... ...57,200 ac.-ft
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RESERVOIR (continued)

Reservation for flood control on:

Nottely 17

~January 1 to January 12(el. 1780-1745) ........ 100,000 ac.-ft

March 15 (el. 1780=1755) ... vviiiinieeinnnnnnnnn 79,150 ac.-ft
Useful controlled storage (el. 1780-1735) .......... 117,100 ac.-ft

TAILWATER
Maximum used for design ....... ... ... ...t e el. 1636.0
Maximum known flood (1898) ... ... ... .. ...ttt ieinennnnnn el. 1624.0
Full plant operation (1 unit) ............. ... ... el. 1613.0
Unit operating at best efficiency ......................... el. 1613.0
Minimum level ... ... ... ittt ittt et ettt et et el. 1605.6
HEAD (Gross)
Maximum static (el. 1780-1605.6) .........c..vuu... [ 174.4 ft
Normal maximum operating (el. 1780-1613) .................... 167.0 £t
Average operating ....... ...ttt i i i i i e e 145.0 £t
Minimum operating (el. 1690-1613) ............. e e e et e 77.0 £t
RESERVOIR ADJUSTMENTS

Clearing . ... ... ittt ittt ittt i e 2,485.3 ac
Highways:

N e T o =Y = = 4.2 miles

State .......... ... e e e e 2.8 miles

County and tertiary ........ ... it 15.5 miles

14 o - T 22 .5 miles
Bridges (highway) ... ... ittt ittt e sttt e e 5
Concrete boxX CUlVertSs ... .. .. .. i ittt it e e et ettt e et et i 19
Families relocated ... ... ... . ittt ettt ettt ettt eeaeenan 91
Graves remoVed . .. .. .. . i it ittt e e e e e e e e e e e e e e e e e e e 2
Utilities adjusted .................... e e e e e e 8.2 miles
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DAMS
MAIN DAM
Material and type .......... ... ... . ..., Rockfill and impervious rolled
earthfill embankment
Length (including spillway) ........et ittt iiinnnnnnennenenn 2,300 ft
Maximum height ... ... .. . . . . . i i i e 184 ft
Maximum width at base . ... ... ... . . .. i e e e 720 ft
Top of embankment .............. ... . . . . . i i i, el. 1794.0
Top width ............. ... .. ... ..... @ e e e e i e e e 32 ft
Highway ... ... i it ittt it ee e 22 ft wide on dam
Foundation .. ... ... ... ittt ittt ittt Carolina gneiss
SADDLE DAM
Location .......... i 500 ft beyond right end of main dam
Material and type ............. Impervious rolled earthfill embankment
with rockfill shoulder on upstream
side _
Length ... .. e e i i et e e s 340 ft
Maximum height . .. ... . . . e e e 40 ft
Top of embankment .............. .t nean el. 1794.0
Top wWidth .. .. e e e e e e e e 20 ft
Foundation ... ... .. .. ... i e e e e e Earth

OUTLET FACILITIES

SPILLWAY (See Figures 11 and 12)

Location ......iii ittt tiiiieennn. ‘At left (north) end of main dam
Material and type ........ ... ... .. oL, Concrete chute with curved
weir and ski-jump endsill

Weir:
Crest length, clear ......... . . ...t 300 ft
Crest level ... ... ... ittt ittt el. 1775.0
Top Oof gates .. ... ... ittt et el. 1780.0
Gates (50) ..... ... i i e e 5 ft high by 6 ft wide
Gate operation ............ ... ..., Two traveling electric cranes

on overhead footbridge

Chute
Length .. ... e i e e e 621 ft
Width .......... Converges from 325 ft at weir to 80 ft at outlet
Hedght . ... i e e e e 14 ft
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OUTLET FACILITIES

SPILLWAY (See Figures 11 and 12)

Discharge capacity:

HW @l. 1787 .4 ...ttt ittt e ittt e e e 49,500 cfs
HW el. 1780.0 . ...ttt ittt it e ittt ienaanan 11,500 cfs
HW - @l. 1779.0 .. it ittt ettt sttt et e eeen s 8,100 cfs
Highway ..................... 20 ft wide, on bridge upstream from weir

Foundation .... ... ... . ... Earth, except chute outlet on rock
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Figure 12 - Lower end of concrete spillway chute, October 1999
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POWER FACILITIES

INTAKE (See Figure 13)

TyPe . ottt it e e e e Circular reinforced concrete dry tower
Size:
Inside diameter ....... .. . . ... i e e 25 ft
Height ... .. . e e e 206 ft
Trashrack ........................... 32 sections, 8 ft 0-1/4 in. wide
by 10 £t 6 in. high
Gross area at racks ....... ... ... i i e e 2,700 sq. ft
Gates .. ... .. e e Two 5-ft-8-in.-wide by 10-ft high
' hydraulically operated slide
gates
Service crane .. .... ... ... et 15-ton overhead crane
CONDUIT

(Intake to Powerhouse)

TyPe ... e e Concrete- and steel-lined tunnel
Size:

Concrete section, inside diameter ................ .. ..... 15 ft

Steel section, inside diameter ............. .. . ... ... 12 ft
Lengths:

Concrete sSeCtion ... .. . . i it ittt e e e e e e e e 409 ft

Steel SECEAION ...t ittt ittt e e e e e e e e e e e e e e e e e e 330 £t
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FIGURE 13 - Intake tower and footbridge, October 1999
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POWER FACILITIES (CONT.)

POWERHOUSE (See Figure 14)

Generating capacity, 1 unit ........... ...ty . 15,000 kW

Type of construction ................ Semioutdoor; reinforced concrete
Principal outside dimensions .............. 96.5 ft long by 41 ft wide

by 70 £t high
Draft tube:

52 == Elbow, 2 openings
Horizontal length (centerline of turbine
to downstream face) ...... ... .. ...t e e e e e 40 ft
Vertical distance from distributor centerline
to draft tube floor ........ .. i i i e 26 ft
Net area at outlet opening ............... ... ... .... 304 sq. ft
Derrick ................... Stiff leg derrick, installed on powerhouse

structure; hook load 70 tons at 25-1/2-ft
radius
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FIGURE 14 - Powerhouse, October
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POWER FACILITIES (CONT.)

EXCAVATED TAILRACE CHANNEL

Length, apPProOX . ...ttt ittt ittt ittt e e e e e 1000 ft

L2 T & 2+ YOO 30 ft
Depth (maximum) .. ... ... ... ... ittt ittt nnetsnneens 9 ft

2 B 113 <7 = 1
Manufacturer ..... e e e e e e e e e et Voith Hydro, Inc.
152 = T Vertical Francis
Rated output ............ ... ... . 20,600 hp at 128-ft net head
Rated speed ...... ... . ittt i ettt 180 rpm
Maximum runaway sSpeed ... .... .. ...ttt i e 334 rpm
Specific speed at rating . ... ... ... .. e e 60.0
Value of sigma at rating ......... ... . . . . . i e 0.27
Diameter of runner at intake .......... ... .. . ... L i, 84.489 in.
Diameter of runner at discharge .............. ... i, 102.28 in.
Centerline to bottom of runner .............. ... ... ... ... 42.96 in.
Centerline to top of runner ........... ... . ... 20.88 in.
Diameter of guide vane circle ... ........ .. iinnnnnnn 128.375 in.
Diameter of lower pit ... ... ... . . e 14.0 ft
Draft tube (see Powerhouse) ........... .ttt eeeenennnnn Elbow type
GOVEIMNOILS . ... ittt ittt ieie e Woodward, cabinet actuator type
GENERATOR
B 11 < = 1
Manufacturer ........... ... ... . . . .. Westinghouse Electric Corp.
Type ....... R Enclosed, water-cooled, wvertical-shaft
Rating ... ..ottt ittt ittt e 16,667 kvA, 15,000 kW, 698 A,

60 degrees C rise, 0.9pf,
13.8kv, 3 ph,60Hz
Capacity . ...ttt e e e 19,167 kVA, 17,250 kWw, 803 A4,
: 80 degrees C rise
Efficiency (guaranteed):

At rated kVA, 1.0 pf ... ... . ..t e 97.15 percent

At 75% kVA, 0.9 pf .. ... . e e 96.5 percent

Flywheel effecCt ... ...t 8,290,000 1b-ft?

Thrust bearing ............. ... ... . ... Kingsbury type, dia. 48 in.,
max. load 180 tons

Neutral equipment ...................... 50-kVA transformer, 0.45 ohm,

300 A resistor
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POWER FACILITIES (CONT.)

GENERATOR (CONT.)

Exciters:
s = T8« P 115 kw, 125 V
=2 T I8 < 7 kW, 125 v
Weight of heaviest crane lift, rotor ............ ... ... ... ... 70 tons
Diameter of air housing, less trim ............... .. ... ... 360 in.
Top of pilot exciter:
Above stator soleplates .............. ... . ... . i, 146 in.
Above generator floor ........... ... .. ... e, 140.5 in.

GENERATOR AND TURBINE MODERNIZATION

This project for Nottely was completed on June 21, 1997. The unit was
disassembled. The principal components replaced were the wicket gate
seals, the stainless steel wear rings, the runner, and wicket gate
bushings (greaseless). Also, the turbine shaft was modified for a new
water-lubricated guide bearing. The unit was then reassembled. Unit
efficiency and capacity have been improved; refer to the latest
“Operating Characteristics Curves” for details.

ELECTRIC CONTROLS

From Hiwassee hydro plant, by frequency-shift powerline carrier. iocal
controls for initial operation and maintenance.

TRANSMISSION PLANT

(See Figure 15 for single line diagram of main connections and
Figure 16 for view of switchyard)

Step-up and intersystem transformer:

1 3-phase, 3-winding transformer, bank 1; rated 12.47
13.2-69 kv, 14,500 kVA self-cooled, 19,333 kvA
forced-air-cooled on 13.2- and 69-kV windings; 5000
kVA self-cooled, 6667 kVA forced-air-cooled on
12.47-kV windings; Moloney

69-kV circuit breakers:
1 600-a, 1,000,000-kVA, 8/20-Hz, Westinghouse
1 600-A, 685,000-kVA, 8/20-Hz, Westinghouse
Structures:
2 69-kV switchyard bay, 26 ft wide
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FIGURE 15 - Single line diagram of main connections
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POWER FACILITIES (CONT.)

EXCAVATED TAILRACE CHANNEL

Length, approx ................. et e i e e e e, 1000 ft
L8« = < 30 ft
Depth (Maximum) .. .. ... . ...ttt teneeeiennenennenens 9 ft

Number ... .. .. e e e e e e e e e e e 1
Manufacturer ........ ... ... e i e Voith Hydro, Inc.
b 1 = Vertical Francis
Rated output ........... ... 20,600 hp at 128-ft net head
Rated speed ....... ... ittt ittt 180 rpm
Maximum runaway speed ... ... ... ...t e e e 334 rpm
Specific speed at rating ........ .. . ... e e 60.0
Value of sigma at rating ......... ... . i e e 0.27
Diameter of runner at intake .............. ... . o L. 84.489 in.
Diameter of runner at discharge .............. ... 102.28 in.
Centerline to bottom of runner ............. ... .. ... ... . ... 42 .96 in.
Centerline to top of runner .......... .. ... .. .. i 20.88 in.
Diameter of guide vane circle ..... e e e e et e e 128.375 in.
Diameter of lower pit ... ... .. . . e e 14.0 ft
Draft tube (see Powerhouse) .................. ... v Elbow type
GOVEIMNOLS . . .. ittt ie it tienanennneesnn Woodward, cabinet actuator type
GENERATOR
NUmMb e . . ... . e e i e e et e e e 1
Manufacturer ........... ... .. ... . oo, Westinghouse Electric Corp.
TYPe - ittt ittt ettt e Enclosed, water-cooled, vertical-shaft
Rating ... ...ttt it it i i 16,667 kVvA, 15,000 kW, 698 A,

60 degrees C rise, 0.9pf,
13.8kV, 3 ph,60Hz
Capacity ........ it 19,167 kVA, 17,250 kw, 803 A,
80 degrees C rise
Efficiency (guaranteed):

At rated kVA, 1.0 pf ... ... . e 97.15 percent

At 75% kVA, 0.9 pf ... .. .. e e 96.5 percent

Flywheel effect .........iuiiiiiimmneeiiinneennnnn.. 8,290,000 1b-ft?

Thrust bearing ............... ... ....... Kingsbury type, dia. 48 in.,
max. load 180 tons

Neutral equipment ...................... 50-kVA transformer, 0.45 ohm,

300 A resistor
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POWER FACILITIES (CONT.)

GENERATOR (CONT.)

Exciters:
=T T o 115 kw, 125 V
= T I8 < 7 kW, 125 Vv
Weight of heaviest crane 1lift, rotor ......... e e e e 70 tons
Diameter of air housing, less trim SR 360 in.
Top of pilot exciter:
Above stator soleplates ............ ... . ... i, 146 in.
Above generator floor .......... ... . ...t 140.5 in.

GENERATOR AND TURBINE MODERNIZATION

This project for Nottely was completed on June 21, 1997. The unit was
disassembled. The principal components replaced were the wicket gate
seals, the stainless steel wear rings, the runner, and wicket gate
bushings (greaseless). Also, the turbine shaft was modified for a new
.water-lubricated guide bearing. The unit was then reassembled. Unit
efficiency and capacity have been improved; refer to the latest
“Operating Characteristics Curves” for details.

ELECTRIC CONTROLS

From Hiwassee hydro plant, by frequency-shift powerline carrier. Local
controls for initial operation and maintenance.

TRANSMISSION PLANT

(See Figure 13 for single line diagram of main connections and
Figure 14 for view of switchyard)

Step-up and intersystem transformer:

1 3-phase, 3-winding transformer, bank 1; rated 12.47
13.2-69 kv, 14,500 kVA self-cooled, 19,333 kVa
forced-air-cooled on 13.2- and 69-kV windings; 5000
kVA self-cooled, 6667 kVA forced-air-cooled on
12.47-kV windings; Moloney

69-kV circuit breakers:
1 600-a, 1,000,000-kVA, 8/20-Hz, Westinghouse
1 600-A, 685,000-kVA, 8/20-Hz, Westinghouse
Structures:
2 69-kV switchyard bay, 26 ft wide
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FIGURE 16 - Switchyard, October 1999
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July 2001
TRANSMISSION PLANT DATA
Plant |Location|Phase| Serial MVA Rating Voltage |Cooling| Tap |Oil Preservation| Oil |Configuration| Impedance % | Contract | Manuf | Yr of
Number| 55deg |65deg| kV Changer System Volume H-XIH-Y | XY| Number Manuf
Gal.
Nottely | Bank 1 3 1910896114.5/19.33| N/A |69/13.2| OA/FA| DETC | Gas-Blanketed | 4130 | Wye/Delta |7.90[N/A|N/A|C53-22444{Moloney| 1953
Note: H=High voltage winding

Y=Tertiary winding
X=Low voltage winding
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NOTE:

Nottely

Elevation
(feet)
1780
1779
1778
1777
1776
1775
1774
1773
1772
1771
1770
1769
1768
1767
1766
1765
1764
1763
1762
1761
1760
1759
1758
1757
1756
1755
1754
1753
1752

Area
(acre*1000)
432
418
4.05
3.93
3.83
3.73
3.65
3.56
3.48
3.39
3.31
3.23
3.15
3.07
299
2,92
2.85
2.78
2.71
2.65
2.59
2.53
2.47
2.42
2.36
2.31
2.26
2.21
217

Volume
(ac-ft*1000)

174.3
170.1
165.9
162.0
158.1
154.3
150.6
147.0
143.5
140.0
136.7
133.4
130.2

127.1
124.1
121.1
118.3
1154
112.7
110.0
107.4
104.8
102.3
99.9
97.5
95.2
92.9
90.6
88.4

RESERVOIR AND POWER DATA

Gross
Head
(feet)
167.4
166.4
165.4
164.3
163.3
162.3
161.2
160.2
159.2
158.2
157.1
156.1
155.1
154.1
153.1
152.1
151.0
150.0
149.0
148.0
147.0
146.0
145.0
144.0
143.0
142.0
141.0
140.0
139.0

Nottely 30

Discharge kW/CFS

Best Efficiency

Plant Turbine

Output

(mW) (cfs)
17.2 1,390
17.1 1,390
17.0 1,390
16.9 1,390
16.8 1,390
16.7 1,400
16.6 1,400
16.5 1,400
16.4 1,400
16.3 1,400
16.2 1,410
16.1 1,410
16.0 1,410
15.9 1,410
15.8 1,420
.15.7 1,420
15.6 1,420
15.5 1,420
15.4 1,430
15.3 1,430
15.2 1,430
15.1 1,430
15.0 1,430
14.9 1,430
14.8 1,430
14.7 1,430
14.6 1,430
14.5 1,430
14.4 1,420

Energy in storage data not included

12.44
12.35
12.26
12.17
12.08
11.99
11.90
11.81
11.72
11.62
11.53
11.44
11.34
11.25
11.16
11.06
10.97
10.88
10.81
10.73
10.66
10.59
10.52
10.45
10.38
10.31
10.24
10.17
10.11

Maximum Sustainable

Plant
Output
(mW)
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
19.9
19.8
19.7
19.6
19.5
194
19.3
19.2
191
19.0
18.9
18.8
18.7
18.6
18.5
18.4
18.3
18.2
18.1
18.0
17.8

Turbine

Discharge kW/CFS

(cfs)
1,630
1,650
1,660
1,670
1,690
1,700
1,710
1,730
1,740
1,740
1,750
1,760
1,760
1,770
1,780
1,790
1,790
1,800
1,800
1,800
1,800
1,800
1,800
1,800
1,800
1,800
1,800
1,800
1,790

12.25
12.16
12.06
11.96
11.86
11.76
11.66
11.56
11.46
11.36
11.26
11.15
11.05
10.95
10.85
10.75
10.65
10.54
10.49
10.43
10.38
10.33
10.27
10.22
10.16
10.11

10.06
10.00
9.94
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RESERVOIR AND POWER DATA

Nottely
Best Efficiency Maximum Sustainable
Gross Plant Turbine Plant Turbine
Elevation Area Volume Head Output Discharge kW/CFS Output Discharge kW/CFS

(feet)  (acre*1000) (ac-ft*1000) (feet) (mW) (cfs) (mW) (cfs)

1751 212 86.3 138.1 14.2 1,410 10.05 17.6 1,780 9.89
1750 2.08 84.2 137.1 14.1 1,410 9.98 17.4 1,770 9.83
1749 2.04 82.1 136.1 13.9 1,400 9.92 17.2 1,760 9.77
1748 2.00 80.1 135.1 13.8 1,390 9.86 17.0 1,750 9.72
1747 1.96 78.1 134.2 13.6 1,390 9.80 16.8 1,740 9.66
1746 1.92 - 76.2 133.2 13.5 1,380 9.74 16.6 - 1,730 9.60
1745 1.89 74.3 132.2 13.3 1,370 9.68 16.4 1,720 9.55
1744 1.85 72.4 131.2 13.2 1,370 9.62 16.2 1,710 9.49
1743 1.81 70.6 130.3 13.0 1,360 9.56 16.1 1,700 9.43
1742 1.78 68.8 129.3 12.9 1,360 9.50 15.9 1,690 9.38
1741 1.74 67.0 128.3 12.8 1,350 9.44 15.7 1,680 9.32
1740 1.71 65.3 127.3 12.7 1,350 9.38 15.6 1,670 9.26
1739 1.68 63.6 126.4 12.6 1,350 9.31 15.4 1,660 9.20
1738 1.64 61.9 125.4 12.5 1,350 9.25 15.2 1,650 9.15
1737 1.61 60.3 124.4 12.4 1,340 9.19 15.1 1,640 9.09
1736 1.58 58.7 123.4 12.3 1,340 9.13 14.9 1,630 9.03
1735 1.55 57.2 122.5 12.2 1,340 9.07 14.8 1,620 8.98
1734 1.52 - 55.6 121.5 12.1 1,330 9.01 14.6 1,610 8.92
1733 1.49 541 120.5 12.0 1,330 8.95 14.4 1,610 8.86
1732 1.46 52.7 119.5 11.9 1,330 8.89 14.3 1,600 8.81
1731 1.43 51.2 118.6 11.8 1,320 8.83 14.1 1,590 8.75
1730 1.40 49.8 117.6 11.7 1,320 8.77 14.0 1,580 8.69

NOTE: Energy in storage data not included
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July 2001 .
Nottely Spill Compilation Tennessee Valley Authority
River System Operations
IVqumes 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 into adjacent years.
Water was spilled through the spillway and/or the Howell-Bunger Valve. All unmarked spill was through valve.
MAXIMUM AVERAGE Howell-Bunger valve was removed and installed at Chatuge in August 1954.
DAILY DISCHARGE NUMBER OF] TOTAL IMaximum hourly average discharge to date was 8,120 cfs at 2 p.m. on 5/28/73.
YEAR] (TURBINE + SPILL) DATE PERIODS | DAYS f*Spillway #Spillway and valve
1942 1780 10/2 2 50 }*83---9/10---3; #1780---10/2---47
#1760--1/31---20; 1670---2/23---4; *860---3/24---13; *398---4/7---5; #1950---5/23---49; 1700---6/15---14;
1943 1950 5123 & 24 o 164 1670---7/20---15; 1670---8/8---19; 1500---9/25---10; 1170---12/21---15
1944 1500 711 7 193 [*742---4/2---5; *742---4/12---14; #1500---7/11---100; 860---8/8---16; 1200---9/15---15; 519---10/15---17; 942---12/6---23
1945 2104 9/30 5 56 |1740---5/31---21; 1520---6/27---8; 585---7/28---2; 1180---9/6---10; 2104---9/30---15
1946 2550 113 10 218 |2550---1/13---14; 954---2/1---6; 2550---2/13---15; 1090---3/10---16; 1520---3/19---5; 1280---4/16---37;
1000---7/3---39; 1320---7/23---73; 538---12/17---2; 998---12/24---9
1947 1690 4/19 5 252 ]1690---4/19---123; 1000---6/21---18; 656---7/6---5; 527---7/24---6; 1360---7/31---100
1948 2330 6/9 7 146 |1490---1/29---15; 2330---6/9---57; 570---6/29---3; 1000---7/10---5; 1140---7/27---4; 1490---8/24---26; 1150---9/21---19
1949 1640 10/25 8 269 ]1510---1/8---137; 710---5/3---3; 1000---5/20---7; 950---6/4---16; 1050---8/13---30; 1640---10/25---53;
1000---11/11---22; 1250---12/21---38 ’
1950 1500 4/11 9 218 |710---2/16-19---41; 500---3/11&12---4; 1500---4/11---54; 1240---6/21&22---27; 1000---8/25-27---25;
500---9/9-11---7; 1100---9/22---25; 1000---12/9---12; 500---5/30---3
1951 2210 1/9 7 163 }2210---1/9---23; 100---3/5---2; 1190---3/22---10; 990---6/5---32; 1180---6/21---3; 1000---6/27---8; 1150---7/18---85
' 4/168&17, .
1952 1500 5113 - 5 242 ]1000---2/5---42; 650---2/26---12; 1500---4/16---89; 1000---6/26---96; 1150---12/30---12
1953 1780 8/20 5 197 ]500---1/20---4; 800---2/3---5; 1500---3/17---29; 1250---6/18---43; 1780---8/20---99
1954 2210 5/6 5 156 |1470---1/1---24; 1490---3/9---38; 1980---4/7---9; 2210---5/6--40; 740---6/15---53
1955 2950 5/23 2 201 ]*2950---5/23---101; *920---9/27---110
1956 1750 8/11 0 10 |Turbine began operating January 10.
1957 1563 6/14 0 0
1958 1395 7/5 0 0
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Nottely Spill Compilation Tennessee Valley Authority
River System Operations
|Vo|umes 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 into adjacent years.
Water was spilled through the spillway and/or the Howell-Bunger Valve. All unmarked spill was through valve.
MAXIMUM AVERAGE IHoweII-Bunger valve was removed and installed at Chatuge in August 1954.
DAILY DISCHARGE NUMBER OF| TOTAL JMaximum hourly average discharge to date was 8,120 cfs at 2 p.m. on 5/28/73.
YEAR] (TURBINE + SPILL) | DATE]| PERIODS | DAYS *Spillway #Spillway and valve
1959 1600 8/4 0 0
1960 1729 9/14 0 0
1961 1514 12/27 0 0
1962 1816 2/26 0 0
1963 1442 4/25 0 0
1964 2183 5/3 2 7 |*1025---4/29---4; *1864---5/3---3
1965 1552 6/3 0 0
1966 - 1210 12/30 9 21 |5---8/2---4; 5---8/10---3; 12---8/19---2; 9---8/26---3; 5---8/13---2; 4---9/14---1; 6---9/16---1; 25---9/22---3;
12---9/27---2 (through temporary Howell-Bunger valve for tests)
1967 1877 12/20 5 13 |10---7/25---2; 25---8/4---4; 13---8/9---2; 23---8/29---3; 17---10/26---2 (through temporary Howell-Bunger valve for tests)
1968 1845 1/10 0 0
1969 1212 11/15 0 0
1970 1679 117 0 0
1971 1382 11/4 0 0
1972 1810 113 0 0
1973 5363 5/28 1 3 |*3740---5/28---3
1974 1599 5/21 0 0
1975 1507 2/24 0 0
1976 1868 5/29 0 0
1977 1794 117 0 0
1978 1664 114 0 0
1979 1292 1/9 0 0
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Tennessee Valley Authority
River System Operations

Nottely 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 into adjacent years.

Water was spilled through the spillway and/or the Howell-Bunger Valve. All unmarked spill was through valve.

MAXIMUM AVERAGE IHowell-Bunger valve was removed and installed at Chatuge in August 1954.
DAILY DISCHARGE NUMBER OF] TOTAL [Maximum hourly average discharge to date was 8,120 cfs at 2 p.m. on 5/28/73.
YEAR] (TURBINE + SPILL) DATE PERIODS | DAYS |*Spillway #Spillway and valve
1980 1599 3/2 0 0
1981 978 12/18 0 0
1982 1872 2/4 0 0
1983 1830 5/22 0 0
1984 1830 5/9 0 0
1985 1408 1/21 0 0
1986 1066 1/27 0 0
1987 934 10/14 0 0
1988 974 121 0 0
1989 2338 6/21 1 2 |*741---6/21---2
1990 1799 3/4 0 0
1991 1707 5/8 1 12 |1563---5/30---12
1992 1970 12/24-25 0 0
1993 1400 1M 2 9 |10---6/8---3; 33---6/15---6
1994 1470 1/20 1 1 N 3---2/21 -1
1995 1553 10/11 1 3 ]50---10/18-20---3
1996 1450 12/20 0 0
1997 1402 5/22 1 84 1"1402---5/22---84
1998 1300 2/5 0 0
1999 1356 12/8 0 0
2000 1332 10/23 1 3 |"34---6/14---3
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ORDER ELEVATION
1 1781.47
2 1780.50
3 1779.79
4 1779.72
5 1779.59
6 1779.28
7 1779.04
8 1778.44
9 1778.24
10 1778.21
11 1778.09
12 1778.09
13 1778.05
14 1777.82
15 1777.76
16 1777.22
17 177713
18 1777.10
19 1777.05
20 1777.04
21 1776.86
22 1776.78
23 1776.18
24 1775.42
25 1774.73
26 1774.14
27 1773.86
28 1773.19
29 1772.71
30 1772.47
3 1772.01
32 1771.80
33 1770.20
34 1770.02
35 1769.43
36 1768.97
37 1768.46
38 1767.69
39 1766.80
40 1766.61
a1 1766.51
42 1766.28
43 1765.75
44 1765.60
45 1765.55
46 1765.44
47 1765.03

MAXIMUM

YEAR
1973
1943
1976
1989
1944
1984
1964
1991

1979
1980
1992
1998
1997
1996
1990
1955
1946
1994
1993
1977
1983
1942
1967
1956
1949
1975
1974
1995
1971

1999
1972
1962
1982
1966
2000
1963
1987
1957
1945
1965
1960
1968
1958
1988

1981
1952
1978

RIVER SCHEDULING

TVA OPERATED RESERVOIR SYSTEM
ANNUAL MAXIMUM AND MINIMUM ELEVATIONS,
FROM DATE OF RESERVOIR CLOSURE THROUGH 2000

MONTH

MAY
APR.
JUuLYy
JUNE
APR.
MAY
MAY
JULY
JUNE
MAY
JULY
JUNE
JUNE
JUNE
MAY
MAY
JUNE
JUNE

'JUNE

MAY
MAY
SEP.
SEP.
JAN.
AUG.
MAY
JUNE
JULY
AUG.
JULY
MAY
APR.
JUNE
JULY
JULY
MAY
JULY
APR.
MAY
APR.
APR.
MAY
MAY
JUNE

JUNE
MAR.
JUNE

NOTTELY
DAY ORDER
28 1
20 2
5 3
21 4
28 5
29 6
2 7
1 8
1 9
25 10
4 11
8 12
12 13
11 14
8 15
23 16
10 17
27 18
21 19
4 20
21 21
27 22
4 23
1 24
8 25
5 26
11 27
4 28
23 29
19 30
30 31
29 32
7 33
8 34
5 35
6 36
8 37
12 38
30 39
27 40
28 41
20 42
25 43
6 44
8 45
28 46
26 47

IN ORDER OF MAGNITUDE

MINIMUM

ELEVATION
1622.70 *
1638.60
1641.60
1642.40
1645.75
1675.50
1685.42
1698.20
1701.96
1702.75
1706.18
1709.51
1709.75
1715.78
1718.42
1720.04
1721.79
1724.80
1725.25
1725.36
1728.38
1729.24
1729.48
1730.05
1732.20
1732.93
1734.34
1734.92
1738.07
1739.79
1740.46
1740.84
1740.91
1740.95
1741.75
1741.77
1741.78
1741.83
1742.17
1742.58
1742.84
1743.44
1743.82
1744.16

1744.26
1744.69
1746.25

YEAR
1942
1947
1954
1953
1952
1951
1948
1944
1959
1945
1956
1946
1958
1960
1962
1963
1957
1950
1966
1965
1955
1961
1970

1943

1964
1969
1971
1968
1974
1977
1999
1998
2000
1949
1985
1997
1995
1967
1981
1996
1975
1979
1976
1980

1978
1994
1972

Nottely 36

MONTH

JAN.
OCT.
JULY
SEP.
SEP.
JAN.
OCT.
DEC.
SEP.
JAN.
DEC.
OCT.
SEP.
SEP.
DEC.
JAN.
AUG.
OCT.
FEB.

OCT..

JAN.
FEB.
FEB.
OCT.
JAN.
NOV.
JAN.
DEC.
NOV.
FEB.
JAN.
DEC.
JAN.
OCT.
JAN.
DEC.
JAN.
FEB.
FEB.
JAN.
DEC.
JAN.
DEC.
JAN.

NOV.
DEC.
JAN.

DAY

24

30
19
12
25

27
25

12
19
26
28

17
13

= W A N =20~

21

17
27
17

23

30
25
19

17

25
10
14
10

10
21
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ORDER ELEVATION
48 1764.42
49 1763.50
50 1763.16
51 1762.91
52 1761.70
53 1761.33
54 “1760.36
55 1760.11
56 1759.15
57 1758.32
58 1747.88
59 1740.20

FROM DATE OF RESERVOIR CLOSURE THROUGH 2000

MAXIMUM
YEAR
1950
1961
1970
1948
1969
1985
1986
1953
1951
1947
1959
1954

RIVER SCHEDULING

TVA OPERATED RESERVOIR SYSTEM
ANNUAL MAXIMUM AND MINIMUM ELEVATIONS, IN ORDER OF MAGNITUDE

MONTH

APR.
JULY
JUNE
MAY
APR.
JULY
JUNE
MAR.
MAY
APR.
JUNE
FEB.

NOTTELY
DAY ORDER
7 48
5 49
23 50
7 51
21 52
11 53
1 54
13 55
18 56
18 57
29 58
22 59

MINIMUM

ELEVATION
1746.32
1746.44
1746.61
1746.66
1746.76
1746.83
1746.97
1747.40
1748.73
1749.47
1750.37
1750.65

YEAR
1987
1986
1973
1989
1983
1988
1982
1984
1993
1990
1992
1991

Nottely 37

MONTH
JAN.
FEB.
JAN.
DEC.
JAN.
JAN.
JAN.
FEB.
DEC.
DEC.
JAN.
JAN.

DAY

15
14
17
25
20
15
18
10
31
21
23
24
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WEEK WEEK
ENDING NO.
JAN 7 1
JAN 14 2
JAN 21 3
JAN 28 4
FEB 4 5
FEB 11 6
FEB 18 7
FEB 25 8
MAR 4 9
MAR 11 10
MAR 18 11
MAR 25 12
APR 1 13
APR 8 14
APR 15 15
APR 22 16
APR 29 17
MAY 18
MAY 13 19
MAY 20 20
MAY 27 21
JUN 3 22
JUN 10 23
JUN 17 24
JUN 24 25
JUL 26
JUL 8 27
JUL 15 28
JUL 22 29
JUL 29 30
AUG 5 31
AUG 12 32
AUG 19 33
AUG 26 34
SEP 2 35
SEP 9 36
SEP 16 37
SEP 23 38
SEP 30 39
ocT 7 40
OCT 14 41
OCT 21 42
OCT 28 43
NOV 4 44
NOV 11 45
NOV 18 46
NOV 25 47
DEC 2 48
DEC 9 49
DEC 16 50
DEC 23 51
DEC 31 52

AVERAGE WEEKLY CFS

MAXITMUM, MINIMIUM, MEDIAN, AND MEAN

Adjusted Flow by Weeks
Nottely
Years = 1903-2000

MAXIMUM YR

1,490
1,640
1,980
1,990
1,940
2,190
2,760
2,150
1,970
1,590
2,590
1,890
1,940
2,920
1,990
1,280

980
1,430
1,320
2,050
1,530
1,980
1,390

780
1,370

952
1,250
2,690
1,860
1,810
1,210
1,060
1,630
3,710
1,040
1,230

570

800
1,360
2,890

840

943

707
1,450
1,060
1,370
2,680
1,450
1,230
1,720
1,640
2,260

AVERAGE FLOW: 1903 - 2000

1937
1946
1954
1996
1957
1946
1990
1961
1917
1952
1990
1952
1977
1936
1979
1998
1929
1929
1929
1976
1909
1973
1909
1909
1989
1963
1941
1916
1938
1938
1971
1978
1920
1967
1906
1928
1906
1907
1929
1964
1906
1975
1997
1918
1977
1929
1906
1948
1914
1961
1918
1932

413 CFs

AVERAGE WEEKLY CFS

MINIMUM YR

136
147
160
155
169
150
150
154
145
166
214
177
168
197
157
151
130
124
116
121
92
69
42
38
76
52
42
38
17
65
42
50
0
40
30
25
30
25
47
43
70
66
70
46
75
100
80
95
109
105
116
120

1940
1981
1914
1940
1986
1934
1934
1988
1988
1986
1981
1988
1988
1986
1999
1986
1986
1986
1986
1988
1988
1988
1988
1988
1986
1988
2000
2000
2000
1925
1986
1925
1999
1925
1925
1925
1925
1925
1986
1986
1904
1986
1904
2000
1931
1904
1904
1933
1987
1958
1987
1935

MEDIAN
425
420
421
508
474
484
495
520
527
546
506
564
540
570
552
519
513
468
463
404
390
360
342
331
295
290
281
292
271
2717
264
259
241
211
210
200
190
195
202
197
192
190
215
212
220
230
230
233
320
316
307
398

Nottely

MEAN
490
483
519
548
564
570
610
584
606
635
669
634
701
679
594
546
524
528
491
445
452
427
393
367
330
327
351
352
336
314
299
288
292
290
252
237
212
224
254
283
222
236
233
258
255
2717
319
324
378
390
401
469

RIVER SYSTEM OPERATIONS

38
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ANNUAL OPERATING CYCLE
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1750 L

/ EL. 1745.0
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AREA IN THOUSANDS OF ACRES
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1730 /1965 VOLUME v \\
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1720 - , .
v / \\

1m0 A

Ny . TT TN

660 ' . ' _ S\
1650 _ — : ' - X
o . . _ ‘ .. . | | \

g

ELEVATION IN FEET- ABOVE MEAN SEA LEVEL

1630
1620
1610
1800 ¢ 20 30 40 S0 60 70 80 90 100 110 (20 130 140 150 160 170 160 190 200
VOLUME IN THOUSANDS OF ACRE-FEET - :
‘ ' NOTES: ‘
» . _VOLUME
eLev | 1342 ST 539 1955 7961 5% Reservoir aress were measured on TVA land maps. scale I'=500" at elevations ‘1785 and 1780. Thase
AC | Ac-FT | acFT | acFr ACFT ac-fr | maps were prepared by the Maps and Surveys gnel\ Arcss at 1640,1680,1720 & 1760 were moasured
on TVA topographic meps, scale "= 2,000! Cantours wers made 1o conform to elevations on TVA sediment
:.;gg z,gllg :3:28% :gg.g%g :3;’388 :g}.:gg :_9,1.380 range cross sections are Jocated at one o three mils intervals within the reservoir.
177513750 11567500 |155'800 | 154,900 | 154°400 | 154,300 | Thé 1949 and subssquent volumes were determined by the constant factor method for computing sedimesd.
1,270 |3.290 {138,900 {138,200 137,300 | 136,800 136,700 |
1'560 | 2560 |109.700 | 109 000 | 108100 | 107,600 | 107 400 All clevations ase referced o the 1936 Supplementary Adjustment of the U.SC. & GS.
1,750 ] 2.060 | 86,600| 86,000 .90 84,400! 84,200 Ares of originat river within reservoir to elevation 1780=170 acres.
11740 | 1,710 | 67.700| 87,200| 66,0001 65.500] 65,300 | - prain 514 ;
1'730 | 1°420 | 521100 5i/800 | 50.400| 49.900| 49,800 [ . Oramsge ares abowe dam 214" square ailes.
1,720 1,160 | 39,200] 38,800) 37,500 37,100{ 37.100 Dam closure January 24,1942,
1,710} ‘910 28,800 28,500] 27.200| 26.800| 26,800 . .
1,700} 713} 20,700 20,4001 19200 19,000| 19,000 . ‘
gie| ses|Tase et s iz iz es NoTTELY An
1670 293| 6.040| 5.950] 5020| 4.940{ 4,860 . : < ELY RIVER MILE 21.0
igne) 23| dae) Jum) de) nes) s | '
1650 | 14 i . , .04 i
1.640{ 82 613 491 235 315 ?go : RESERVOIR AREAS
1630 17 127 34 6 103 3 o . . . :
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RESERVOIR RELEASES IMPROVEMENTS

The aeration and minimum flow equipment at Nottely Dam is part of the
implementation of TVA’s Lake Improvement Plan (LIP) approved by the
Board of Directors in 1991. One of the goals of the Lake Improvement
Plan is to improve the dissoclved oxygen (DO) levels and minimum flows of
the releases of 16 dams. Minimum flow releases of 55 cfs at Nottely
were obtained by the installation of a small hydroturbine unit which is
operated whenever the main unit is off. At Nottely testing showed the
target minimum DO content of the release (4 mg/L) to be best achieved by
the installation of air injection equipment. Blower and compressor
systems inject air at the large and small hydroturbines respectively.
The blower system consists of two blowers (250 hp each), controls,
pPiping, and valves designed to inject air into the water flow through
the large unit. The air compressor system consists of two air
compressors, controls, piping, and valves designed to inject air into
the flow through the small unit. The air compressors are rated at 25 hp
each.

SAFETY MODIFICATIONS FOR PROBABLE MAXIMUM FLOOD

Chronology

Safety analysis studies for Chatuge Dam for the probable maximum flood
(PMF) were started on July 29, 1976, and completed in May 1984. Final
design was completed in January 1988. Onsite construction began in July
1986, and was completed on June 20, 1988.

Cost of Modifications

Design costs for the capital safety modifications to Chatuge Dam were
$1,520,000. Construction costs were $13,680,000. The total project
cost was $15,200,000. This total does not include costs for dam safety
evaluation studies which resulted in the modifications.

Controlling Features

The embankments at Nottely were modified in order to safety pass the
probable maximum flood. The embankments were raised to elevation 1807
by the addition of rockfill. A new bridge was built with a 30 ft. width
of asphalt roadway. These PMF modifications will prevent overtopping
and erosion of the embankments and thus prevent breach and failure of
the dam.
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CONSTRUCTION DATA

PERSONNEL
Single-Unit

Dam and Tunnel Addition
Peak employed .................. 2,100 121
Total man-hours ................ 1,831,960 305,555
Number of injuries ............. 26 2
Days lost ............. ... 3,939 539
Fatalities ........... ... 0 0
Accident frequency ............. 14.2 6.55
Accident severity .............. 2,150 1,764

HOUSING FACILITIES
(Initial Project)

Permanent houses built ..... ... ... . .. .. ittt ittt None
Demountable hoUuSes . ... ... ... . i i ittt ttteeeneeeeeeeeeeeeeeneaeas 58
b A o= T S S - T 50
Tents (160 total capacity) ........ ittt it iieenan 40
WashhoUS eSS . ... .. e i et e e e e e e e e et e e et e et e et e e 4

Public buildings constructed included a cafeteria and hospital.

QUANTITIES
Initial Single-Unit
Project - Addition
Dam and power facilities:

Unclassified excavation ... 207,360 cu. yd 15,000 cu. yd
Rock excavation ........... 8,353 cu. yd -
Rolled earthfill .......... 854,300 cu. yd -
- Dumped rockfill ........... 698,000 cu. yd -
Concrete ...........couvvu.. 17,700 cu. yd 4,050 cu. yd

Highways:
Excavation ................ 650,000 cu. yd -
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STAGES |NO. M OR EQUIPENT iz 5T
CONST. A; ?ccess road :

onstruction utilities- wafer -air-power
SERVICES 5 Construction-roads -& bridges '
AND £ | Shop & job buildings |
gﬁ':z?r f’_ ‘Construction plant | -
G | Cofferdam & femporary channe/ excavaf/on
' | Excavation-unclassified
DIVERSION | Excavetion: rock '
_ oncrefe /ining
TUNNEL 6routing
| Steel liner -t
Concrete tower
INTAKE 'Access én’a’gé_ . ,
Gates & operating equipment
STRUCTURE Intake crane - : 1
Jrashracks )

OUTLET | 6 | Concrete , “INID

STRUCTURE [72 | Gates & operating equmenf: { 4=
, |26 | Foundation excavation

DAM |29 £arth embankment
STRUCTURES| 39 | Rock fill
' 32 | Operators building
3 | Excavation-unclassified
| 6 | Concrete
SPILLWAY | /2 | Crest control equipment o
Highway bridge
Steel sheet piling
9/ | Land acquisition
92| Reservoir clearance
94| Highway & railroad relocation
‘ 95| Family removal & cemetery relocation
GENERAL, 96\ Utilities
97 | Filling reservoir
98\ Tunnel diversion
99| Clean-up & removal .

CONSTRUCTION SCHEDULE
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