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1.0 Purpose

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

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

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

Preparation of all calculations supporting nuclear development and licensing are subject to TVA NPG

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 prov1de the highest quality nuclear
design input and output possible.

Drawings 10N200 and 10W201 (References 2.1 and 2.2) provide plan and elevation views of Boone
Dam. For headwaters in the normal operating range, discharge is passed through the sluice, turbines or
the spillway. The spillway consists of five spillway bays, each with a radial (tainter) gate to control
discharge. If, as during a probable maximum flood (PMF) event, headwater rises above the normal
operating range, discharge may pass also over the dam nonoverflow section, the tops of the open spillway
gates and the tops of the spillway piers.
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3.0 Assumptions & Methodology

The headwater rating curve developed in this calculation will be used in simulations of probable maximum flood’
events. Consequently, the rating curve has been calculated above the normal headwater operating range of the
dam.

3.1 Assumptions

3.1.1 Assumption: There is no discharge from the sluice.
Technical Justification: TVA standard operation policy requires that the spillway gates at Boone Dam be
operated as specified in the Boone Dam Spillway and Sluice Discharge Tables (Attachment 2). Pages 1 and |
32 of the instructions include the following statement, “The sluice and spillway must not be operated at the
same time.” Therefore there is no discharge from the sluice included for the rating curve. As indicated by
the sluice discharge table, even with the sluice gate at the maximum opening, the difference in total
discharge would be relatively small.

3.1.2 Assumption: The tailwater rating curve provided as Attachment 1 reasonably predicts the tailwater
elevation for the range of discharge required for the headwater rating curve.
Technical Justification: The tailwater rating curve was generated by the TVA Flood Risk section. This
tailwater rating curve is used by TVA during actual flood events as input for river management decisions
and is the best available source of tailwater elevation data. The tailwater elevation for the maximum
discharge determined in this calculation (312,690 cfs) is E1 1318. This elevation is significantly lower than
the elevation of the spillway crest and the other locations of discharge over the dam. The tailwater
elevation could be considerably hlgher and still not affect discharge. (See Sections 6.6 and 6.7, pages 32
and 33.)

3.1.3 Assumption: All spillway gates will be set to the maximum openings specified in the spillway discharge
tables.
Technical Justification: See “Basis for Dam Spillway Gate/Outlet Open Conﬁguratlon for Flood
Analyses” (Reference 2.25) for technical justification.

3.1.4 Assumption: The maximum headwater elevation considered in the dam rating curve is 1408.5 feet, the
top of the east embankment.
Technical Justification: The maximum headwater considered for the dam rating curve is based on very
conservative estimations of the maximum PMF elevation at the dam. Previous simulations have
indicated that the dam is not overtopped during a PMF event. A headwater elevation of 1408.5 is a
reasonable upper limit for this dam rating curve. If the SOCH/TRBROUTE analysis identifies PMF
elevations higher than 1408.5 feet, this issue will be identified by the analyst and a revision of this.
calculation will be required.

3.1.5 Assumption: All spillway gates will remain operable in the closed position and in the maximum opened
position as specified in the spillway discharge tables.
Technical Justification: The radial gates will remain operable in the maximum opened position based on
the findings of the “Watts Bar Dam — Flood and Earthquake Analysis on Radial Spillway Gates”
(Reference Al). Appendix A uses the same assumptions, methodology, and approach as the Watts Bar
radial gate analysis to compare forces on the gates in a closed position with forces on the gates in the
maximum open position to provide technical justification for the gates to remain operable in the maximum
open position during a PMF.

3.2 Unverified Assumptions

None.
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33 Methodology -- Discharge Equations

Discharges past the dam are computed as either “free” discharge or “orifice” discharge. Free discharge
refers to free surface overflow and is computed using a weir-type equation as follows (Reference 2.7
provides weir flow equations for overflow discharges):

Qf zcrLHcLS

in which Q;= free discharge (cfs), Cr = free discharge coefficient (fi**/sec -- may vary with HW), L =
length of overflowing section (ft), H. = head on crest (ft) = HW - Z.,, HW = headwater elevation (ft), and
Z. = top, or crest, elevation of overflowing section (ft). This equation need not be modified to account for
tailwater submergence because the tailwater does not rise high enough to affect the free discharges
computed for this headwater rating curve. See Section 6.7.

Flow over the nonoverflow section, the tops of the open spillway gates, and the tops of the spillway piers
is treated as free discharge. Flow over the spillway crest is treated as free discharge for headwater
elevations below H, = Hj ni,, the head at which the overflowing nappe first touches the bottoms of the
open gates (Ref. 2.24, Attachment AS5). Hpn.i, varies with gate opening, V, defined as the vertical distance
between the spillway crest and the bottom of the gate

For headwater elevations above H; = Hyyin flow through thev spillway gates is treated as ofiﬁce discharge.
Orifice discharge refers to flow passing through a contracted opening and is computed using an orifice-
type equation as follows (Reference 2.7, Hydraulic Design Chart 311-1):

Q, =CanL,/2giHc -H,, )

in which Q, = orifice discharge (cfs), C, = orifice discharge coefficient (dimensionless -- varies with gate
opening and H,), G, = effective gate opening = minimum distance between the gate lip and the crest (ft),
g = acceleration of gravity, and H.,, = vertical distance between the mid-point of G, and the crest. This
equation is modified, if required, to account for tailwater submergence as follows:

Q, =5,Q,

in which Qg = “corrected” orifice dxscharge (cfs) and S, = tailwater submergence factor (dimensionless --
varies with d/H, and gate opening, G,).

The Boone spillway is identical to the Fort Patrick Henry spillway so that the spillway free discharge and
spillway orifice discharge coefficients are the same for both dams. See Section 6.3.
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3.4 Methodology -- Spillway Discharge Calculations

The discharge coefficient, Cs, for free discharge over a spillway crest varies with head, H. (References 2.7
and 2.8 both provide this kind of data). For the Boone spillway crest, the relationships Hy ,in(V) and
C{(H,)are available from Fort Patrick Henry model test data (Ref. 2.24, Appendix A). The relationship
between orifice discharge coefficient, C,, and head, H,, for each gate opening, V, is also available from
the model test data. The crest length, L, and crest elevation, Z., are shown on TVA drawings (e.g.,
References 2.1 and 2.2). The parameters G, and Hy, are determined from geometry (Ref 2.24, Appendix
A).

The physical model used to measure spillway discharge included several bays and the piers between
them. Consequently, pier contraction effects are 1mphclt1y included in the discharge coefficients derived
from the model test data.

Under the assumption that all spillway gates are fully open, the two end bays (first and last) are the only
spillway bays subject to end contraction effects. These effects, which may reduce discharge through
these two bays by a few percent; are neglected in this calculation. Neglecting this minor effect has
negligible impact on the dam rating curve.

3.5 Methodology -- Discharge Coefficients

Values of the discharge coefficient, Cy, for flows over the nonoverflow section, the tops of the open
spillway gates, and the tops of the spillway piers, are estimated using Hydraulic Design Chart 711 _
(Reference 2.9 and page 26). Length, L, and crest elevation, Z, in each case are determined from TVA
drawings (relevant drawings are defined as references).

The upper plot of HDC 711 (Reference 2.9) 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 3.1, the maximum value -
for a “broad-crested” weir, as H;/B increases to about 1.2. As H,/B increases above 1.2, C; continues to
increase as the weir transitions from broad-crested to sharp-crested at about H;/B = 2.0. Since the
estimation of discharge over the top of various sections of a dam is an approximation, small variations in
Crwith H, and the effects of end contractions are neglected. A single representative value for C¢within
the range of its variation is used for all headwater elevations included in the rating. Neglecting minor
variations in Cr values and end contractions has negligible impact on the dam rating curve.
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Calculation No.  CDQ000020080003 Rev: 0 | Plant: GEN | Page: 12
Subject: Dam Rating Curve, Boone Prepared J.V. Peyton
Checked J.B. Mauter
4.0 Design Input
Sec Input Parameter l Source | Symbol | Value
4.1 Acceleration of gravity ‘
Common knowledge g 32.2 fi/sec
4.2 Spillway crest parameters
421 Crest length TVA Boone Project dwg 10W201 RS, L 175 feet
Downstream Elevation, 5 bays @ 35’
422 Crest elevation TVA Boone Project dwg 10N200 RS, Z, 1350.0 feet
Spillway Section
423 Free discharge coefficient TVA calculation C{(Ho) Equation A3
NUCGENCEBCDQ0000200080010,
Appendix A Section A.6 and Attachment A10
4.3 Spillway gate parameters
43.1 Vertical opening TVA calculation v 31.0 feet
‘ NUCGENCEBCDQ0000200080010,
: Appendix A
432 Effective gate opening TVA calculation G, 31.54 feet
NUCGENCEBCDQ0000200080010,
Appendix A, page AS
433 Mid-point elevation of - TVA calculation Hp 15.375 feet
opening relative to crest NUCGENCEBCDQ0000200080010,
Appendix A, page AS .
434 Headwater elevation at TVA calculation Himin+Ze | 1387.49 feet
which nappe touches gates - | NUCGENCEBCDQ0000200080010,
Hj min estimated in Appendix A and
Attachment A9. Boone elevation is 122’ higher
than Fort Patrick Henry.
4.3.5 Orifice discharge coefficient | TVA calculation C(H) Interpolate
NUCGENCEBCDQ0000200080010, between
Extrapolated curve given in Attachment A12 points in
and Table A2, and discussed in Appendix A Table A2
4.4 Spillway gate overflow
4.4.1 Overflow discharge coeff. Section 6.2 Co 32
442 Overflow elevation TVA calculation © 2z 1399 feet
NUCGENCEBCDQ0000200080010, : -
Computed in Appendix A, page A4 for Fort
Patrick Henry. Boone elevation is 122” higher
than Fort Patrick Henry. ] .
443 Overflow length Same as spillway crest, drawing 10N200 L, 175 feet
4.5 Powerhouse overflow
4.5.1 Discharge coefficient Section 6.1 Ce 2.67
452 Overflow elevation TVA drawing 10W201, D-D Z. 1392 feet
453 Overflow length TVA drawing 10W201, Plan L 174 feet
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Rev: 0

Calculation No.  CDQO000020080003 Plant: GEN | Page: 13
Subject: Dam Rating Curve, Boone Prepared J.V. Peyton
Checked J.B. Mauter
4.0 Design Input nghtinued[
Sec Input Parameter Source Symbeol Value
4.6 Spillway piers overflow
4.6.1 Discharge coefficient Section 6.1 Cy 2.70
4.6.2 Overflow elevation TVA drawing 10W201, E-E Z. 1394 .42 feet
4.6.3 Overflow length TVA drawing 10W203, Plan L 39.0 feet
4.7 Nonoverflow Dam - Part Block 5 and Blocks 6, 7, 16 & 17 (B=12")
4.7.1 Discharge coefficient Section 6.1 C 2.91
4,72 Overflow elevation TVA drawing 10W201, B-B 7. 1392.0 feet
4.73 Overflow length Section 6.1 L 152.5 feet
4.8 Nonoverflow Dam — Part Block 5 (B=12")
4.8.1 Discharge coefficient Section 6.1 Cr 2.91 .
4.8.2 Overflow elevation TVA drawing 21E210 Z, 1392.38 feet
4.8.3 Overflow length Section 6.1 L 9.96 feet
4.9 Nonoverflow Dam — Blocks 3, 4 and Part Block 5 (B=12")
4.9.1 Discharge coefficient Section 6.1 Cs 2.66 or 2.81
492 Overflow elevation TVA drawing 21E210 Z Varies
1392.38 to
. 1400.64
4.9.3 Overflow length Section 6.1 L 93.9 feet
4.10 Nonoverflow Dam —Block 18 (B=Varies)
4.10.1 | Discharge coefficient Section 6.1 Ce 2.66
4.10.2 Overflow elevation TVA drawing 21N207 Z. 1392.0 feet
4.10.3 | Overflow length Section 6.1 L 43.82 feet
4.11 Tailwater Rating Curve
TW vs. total discharge, Q Section 6.6, Q =312.910 cfs TW(Q) 1318 feet
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Subject: = Dam Rating Curve, Boone

Prepared J.V. Peyton

Checked J.B. Mauter

5.0 Special Requirements/Limiting Conditions

N/A
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Calculation No.  CDQ000020080003 o Rev: 0 | Plant: GEN | Page: 15

Subject: Dam Rating Curve, Boone _ Prepared J.V. Peyton
Checked J.B. Mauter

6.0 Calculations

The calculations included in this section are overflow parameters, overflow parameter for the tainter
spillway gates, spillway free and orifice discharge coefficients, turbine discharge, tailwater rating curve
and tailwater submergence effect on discharge. '
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6.3 Spillway Free Discharge and Orifice Discharge Coefficients

Reference: TVA calculation NUCGENCEBCDQ000020080010, Appendix A.

The spillways for Boone Dam and Fort Patrick Henry Dam are identical. Each project has 5 spillways
and 5 spillway gates with the same dimensions. The shape of the spillway crests is identical. Therefore
the spillway free discharge and orifice discharge coefficients are the same for both projects. The Fort
Patrick Henry model testing was done later than the Boone model testing, 1960 compared to 1954. For
these reasons the free discharge and orifice discharge coefficients for Fort Patrick Henry Project are used
for the Boone Project. 4 .

Since the spillway free discharge and orifice discharge coefficients are the same for Boone and Fort
Patrick Henry, the spillway discharges ( Qr and Q, ) for the 2 projects are the same for the same height of

headwater above the crest, He.

The following table summaries the data for the spillways:

Item Boone Project Fort Patrick Henry Project

No. of gates 5 5

Width of each spillway 35 35

Gate radius (outside skin plate) 36’ 36’

Width of piers between gates 6.5’ 6.5

Crest elevation 1350.0 1228.0

Elevation top of piers 1394.42 1272.42

Elevation of trunnion center 1363.0 1241.0

Elevation top of closed gate 1385.0 1263.0

Coordinates of crest profile y=x"%/34.378 y=x"%/34.378
x=0tox=35.333

Coordinates of crest profile y =0.592 + (x-5.333)/5 y =10.592 + (x-5.333)/5
x=5.333 to x = 58.533 + (x-5.333)/133 +(x-5.333)/133

Spillway drawing reference 10W201, Downstream Elev 10W201,Downstream Elev

Spillway gate reference 54W200 & 54N201 54N200 & 54N201

Crest reference 51IN204 SIN202

The frée discharge coefficients are given by the following equation:

© Ce=2.8 +0.08548H, — 0.003963H,% + 1.039x10-4H,’ — 9.875x10-7H,*
The orifice discharge coefﬁcients are given by the following equations:
Cg =0.764 — ((H, — 37.49)/(42 — 37.49)) x (0.764 — 0.720) for 37.49 < H, < 42
Cg=0.720 — ((H, — 42)/(48 - 42)) x (0.720 - 0.712) for42 <H.<48
Cg=0.712 + ((H. — 48)/(58 — 48)) x (0.720 — 0.712) - for48 <H_ <58

Cg =0.720 - for He > 58
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6.5 Turbine Discharge

The turbine generators are assumed to operate until the tailwater reaches Elevation 1302, the elevation of
the doorways to the powerhouse. References 2.21, 2.22 and 2.23 provide the turbine discharge based on
the gross head for the dam. The gross head is the difference between the headwater elevation and the
tailwater elevation. The following table summaries the iterative steps to determlne the turbine discharge for
a range of headwater values.

Estimated | Estimated Turbine

Spillway | Turbine Total ™ Gross Discharge Total

HW | Discharge | Discharge | Discharge Head For 87’ Discharge
cfs cfs cfs Gross Head cfs

1360 18553 12000 30553 1275 . 85 12600 31153
1370 56311 12000 68311 1283 87 12600 68911
1380 109361 12000 121361 1293 87 12600 121961
1390 |. 162546 12000 174546 1302 88 12600 175146

The iteration to determine the turbine discharge is as follows:

1. The spillway discharge for the headwater elevations 1360, 1370 1380 and 1390 are taken from
Table 7.1, page 35.

2. The tallwater elevations for headwater elevations 1360, 1370, 1380 and 1390 are determined from
the tailwater rating curve for the Estimated Total Discharge (page 32).

3. The gross head (HW-TW) for the headwater elevations 1360, 1370, 1380 and 1390 are calculated. A
gross head of 87’ is used to estimate the turbine discharge for all elevations.

4. The turbine discharge for 87’ gross head is taken from drawings 47K901-1 R0, 47K901-2 RO and
47K901-3 RO, references 2.21, 2.22 and 2.23. The turbine discharge listed in the table is the total
discharge for all 3 turbines.

5. Finally, the total discharge is the sum of the splllway discharge and the turbine discharge for 87’
gross head.

The gross head of 87’for all headwater elevations and the rounding of the turbine discharge doesn’t
significantly affect the result since the turbine discharge is a small percentage of the total discharge
expected.
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. 6.6 Tailwater Rating Curve

The data plotted below is from the graph "Boone Tailwater Rating," Attachment 1, for Fort Patrick Henry HW EL 1270.
Elevation 1270 is the top of the nonoverflow portion of Fort Patrick Dam. . The headwater at Fort Patrick for the-
Bellefonte PMF is not expected to exceed Elevation 1270 so that the curve below is conservative for determining the
submergence effect on discharge. The EXCEL best fit second order polynomial equation is extrapolated to the
maxmium expected discharge from Boone Dam. ' ’

Boone Boone Extrapolated Values
Discharge TW Elev Discharge T™W
cfs ft cfs ft
11000 1270 30553 1275
20000 1272 68311 1283
50000 1280 121361 1293
100000 1289 174546 1302
150000 1298 : 312910 1318~
250000 - 1312
Figure 6.1
Boone Tailwater Rating Curve
Fort Patrick Henry HW at El 1270
TW = -2.671489E-10Q? + 2.443198E-04Q + 1.267539E+03
1330
1320
//
1310 ‘ P
&£ ~
c
2
® 1300
>
K]
w
2 1290 A
©
2
&
1280 %
1270
1260
10000 60000 110000 160000 210000 260000 310000
Discharge, cfs

Att 3-BooneTWRatingCurve.xls
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6.7 Tailwater Submergence Effect on Dischargé

The effect of the tailwater submergence on the discharge is evaluated using Figure 6.1, “Boone Tailwater
Rating Curve, Fort Patrick Henry Headwater at El 1270,” page 32. The maximum Boone headwater
elevation considered in this calculation is El 1408.5. The discharge calculated for headwater El 1408.5
is 312,690 cfs, Table 7.1 and Figure 7.1. '

From Figure 6.1, the tailwater elevation for the maximum discharge (312,690 cfs) is El 1318.
El 1318 is determined using the fit equation, TW = -2.671489E-10Q” + 0.0002443198Q + 1267.539,
where Q, the discharge, is 312,690 cfs.

Elevation 1318 is considerably lower than the elevation of the top of the nonoverflow sections of the
dam (El 1392 minimum), the elevation of the tops of the spillway piers (El 1394.42), the elevation of the
top of the spillway gates when fully open (El 1399), the elevation of the top of the dam at the
powerhouse (El 1392) and the spillway crest (E1 1350). Therefore free discharge and orifice discharge
are not affected by the tailwater at E1 1318.
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7.0 Results/Conclusions

The headwater rating results are tabulated as total discharge in cubic feet per second (cfs) vs. headwater
elevation in feet in Table 7.1. The headwater rating curve is plotted in Figure 7.1
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Table 7.1 For 0 < He s 37.49: C, = 2.8+0.08548Hc-0.003963Hc*+0.0001039Hc™-0.0000009857Hc*
Dam Rating Curve For 38 < Hc <58.5: For C, see Section 6.3 of this calculation.
g=322 ft/s? Spillway Parameters

L=175 feet
Z,=1350 feet
G,=31.540 feet

Hmp = 15375 feet

Qvertopping Flows, cfs Turbine
: Spillway Nonover Nonover Nonover Nonover Spillway Discharge
Total Discharge,Q Gates P-house B=Varies B=12 B=12 B=12 Piers cfs
Including | Without Ci= 2.66
Turbine | Turbine Spillway Ci= 3.20 2.67 2.66 2.91 2.81 2.91 2.70
HW Discharge| Discharge | feet cfs Z.= 1399 1392 1392 1392 Varies 1392.38 1394.42
feet 1000 cfs | 1000 cfs H. CilCq Q| Qq L= 1750 1740 43.82 152.5 93.9 10.0 39.0
1350 12.60 0.00 0 2.800 0 12600
1352 14.06 1.46 2 2.956 1463 12600 -
1354 16.92 4.32 4 3.085 4319 12600
1356 20.81 8.21 6 3.191 8208 12600
1358 25.59 12.99 8 3.279 12986 12600
1360 31.15 18.55 10 3.3563 18553 12600
1362 37.44 24.84 12 3.414 24837 12600
1364 44.38 31.78 14 3467 31783 12600
1366 51.96 39.36 16 3.514 39357 12600
1368 60.14 47.54 18 3.557 47536 ' 12600
1370 68.91 56.31 20 3.598 56311 . 12600
1372 78.29 65.69 22 3.637 65686 12600
1374 88.27 75.67 24 3.678 75668 : 12600
1376 98.87 86.27 26 3.718 86268 12600
1378 110.10 97.50 28 3.760 97498 : 12600
1380 121.96 109.36 30 3.803 109361 12600
1382 134.45 121.85 32 3.846 121847 12600
1384 147.53 134.93 34 3.889 134931 : 12600
1386 161.16 148.56 36 3.930 148560 12600
1387.49 171.62 159.02 3749 3959 159022 12600
1388 172.52 159.92 38 0.759 159916 12600
1389 173.91 161.31 39 0.749 161312 12600
1390 175.15 162.55 40 0.740 162546 : 12600
1391 163.63 163.63 41 0.730 163626
1392 164.56 164.56 42 0.720 164558 0 0 0
1393 168.35 168.35 43 0.718 167310 465 117 444 3 14
1394 172.99 172.99 44 0.717 169995 1314 330 1255 36 60
1395 178.23 178.23 45 0716 172618 : 2414 606 2306 119 123 a7
1396 184.05 184.05 46 0.715 175180 3717 932 3550 267 200 209
1397 190.36 190.36 47 0.713 177685 5194 1303 4962 490 288 436
1398 19710 ~ 19710 48 0.712 180135 . 6828 1713 6522 801 386 713
1399 204.79 204.79 49 0.713 183080 0 8604 . 2159 8219 1205 ° 494 1032
1400 213.45 213.45 50 0.714 185991 560 105122 2637 10041 1714 610 1388
1401 223.15 223.15 51 0.714 188869 1584 125437 3147 11982 2510 734 1777
1402 233.49 233.49 52 0.715 191716 © 2910 14691.3 - 3686 14033 3394 865 2198
1403 244.42 244.42 53 0.716 194533 4480 16949.2 4252 16190 4363 1003 2646
1404 255.87 255.87 54 0.717 197322 6261 19312.2 4845 18447 5409 1148 3122
1405 267.80 267.80 55 0.718 200083 8230 217759 5463 20801 = 6527 1299 3624
1406 280.20 280.20 56 0.718 202818 10371 24336.2 6106 23246 7714 . 1457 4149
1407 293.02 293.02 57 0.719 205527 . 12671 26989.7 6772 25781 8965 1620 4698
1408 306.26 306.26 58 0.720 208213 15120 29733.1 7460 -28402 10277 1789 5270

1408.5 312.91 312.91 58.5 0.720 209430 16397 31137.7 7812 29743 10955, 1876 5563

Aft 4-Boone Dam Rating Curve.xls
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Figure 7.1
Boone Rating Curve
Including Turbine Discharge
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Figure 7.2

Boone Rating Curve

Without Turbine Dischage
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INSTRUCTIONS FOR USE OF TABLES

The sluice sHouId be used to pass all flows up to its maximum capacity. The sluice and spillway must not be
operated at the same time. When the required spill discharge exceeds the sluice capacity, the sluice must be
shut down and the required discharge passed over the spillway. :

‘1. Tables Update

These tables supersede the tables dated October 1957. The tables were revised
to increase the maximum headwater elevation covered in the tables from
1386 feet to 1390 feet. The computer code SPILLQ generated the tabulated
discharges.

The accuracy of these tables depends on properly set zero indicator positions
for each of the spillway gates. The tabulated discharges are based on known
gate openings for each indicator position. The known gate openings and,
therefore, the tabulated discharges are accurate only when the zero indicator
- settings are properly set.

The indicators should read zero when the gates are closed with the slack
removed from the cables. The zero indicator settings should be verified
whenever the gates are inspected.

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 scale models.

The specific gate arrangements in the tables were determined by considering
erosion data obtained from spillway model studies together with incremental
discharge values required for satisfactory spillway operation.

3. Range of Tables

The tables cover a discharge range from approximately 4,000 cubic feet per
second to 164,300 cubic feet per second. Headwater elevations range from
1357 feet to 1390 feet. Smaller discharges and smaller headwater elevations
are not included because the performance of the spillway apron is
unsatisfactory at small spillway discharges. Consequently, the spillway must
not be used for headwater elevations below 1357 feet. .

As noted above, the spillway and sluice must not be used at the same time.
Therefore, the sluice should be used to pass all flows up to its maximum
capacity, which is 3,330 cubic feet per second at headwater elevation 1357 feet
and 3,830 cubic feet per second at headwater elevation 1385 feet (top elevation
of closed spillway gates). When the required discharge to be passed exceeds
the sluice capacity or the headwater elevation exceeds 1385 feet, the sluice
must be shut down and the required discharge passed over the spiliway.

4. Arrangement of Tables

The discharge tables show spillway discharges in cubic feet per second.
Headwater elevations for each 0.1 foot of headwater elevation are shown at the
top of each column. The headwater range is shown at the bottom of each page.

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

The tables have been arranged for the spillway to pass approximately 2,000
cubic feet per second per gate during the initial opening of the five spillway
gates, which is required to obtain satisfactory operation of the spillway apron.
For all headwater elevations, gates 5 and 4 are always opened first to give a
discharge of approximately 4,000 cubic feet per second: Because the required
openings for gates 5 and 4 to pass 4,000 cubic feet per second vary with
headwater elevation, six sets of four gate arrangements each are provided so
that proper spillway apron operation will occur at all headwater elevations. For
discharges between approximately 4,000 and 10,000 cubic feet per second, it is
necessary to change the gate openings whenever the headwater elevation rises
above or falls below elevation 1359.2 feet, 1361.0 feet, 1363.5 feet,
1367.5 feet, or 1374.5 feet. . :
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5. Discharge Intervals

The tables have been prepared so that the incremental discharge between the
tabulated values for consecutive gate arrangements is generally less than 5
percent of the tabulated discharge. The incremental discharge between
tabulated values of consecutive headwater elevations is generally less than
1 percent. The S percent increment is-exceeded during the initial opening of
the five spillway gates, where a discharge of approximately 2,000 cubic feet
per second per gate is required to give satisfactory operation of the spillway
apron. Except during the initial opening of the five spillway gates, it is possible
to set any required discharge within 2-1/2 percent and to know the actual
discharge for any given set of conditions within 1 percent. These tolerances
are considered to be acceptable and therefore it will not be necessary to
interpolate between values given in these tables.

When the exact headwater elevation does not appear in the tables, the discharge
for the headwater elevation closest to it is used. For example, the column.
headed 1362.2 is used for actual headwater elevations between 1362.15 feet
and 1362.24 feet inclusive. When the actual headwater elevation is exactly
halfway between tabular values, the larger value is used.

6. Gate Opening Sequence

The spillway gates are to be opened in the sequential order of gates 5, 4, 3, 2,
and 1, and closed in the reverse order. The two spillway gate arrangement
tables on page 5 have been prepared for using the prescribed order of opening
and closing the gates. ’

When the spillway gates are changed from one gate arrangement to another
within Table 1, or between Table 1 and Table 2, the gate changes should be
made by going directly from one gate arrangement to the other, operating the
gates in the prescribed opening or closing sequence stated above.

When the spillway gates are being changed from one gate arrangement to
another within Table 2, each consecutive intermediate gate arrangement should
be set. This automatically gives the correct gate opening or closing sequence.

7. Rate of Opening Sequence

A 5-minute interval should be allowed between each gate arrangement change
during opening of the spillway gates. This limitation allows time for the
tailwater elevation to stabilize and thus eliminates the possibility of producing
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excessive erosion in the riverbed below the spillway because of insufficiént
tailwater depth. During the initial opening of gates 5 and 4, this restriction
does not apply. Gate 4 must be opened immediately after gate 5 is brought to
its initial position.

The S-minute interval between gate changes applies only to opening gates.

‘Gates may be closed as quickly as desired.

8. Raising and Lowering Gates

The operating mechanism for raising and lowering the spillway gates is located
on the deck of the dam. The gates are raised individually by operating an
electrical switch attached to the operating mechanism. As the gate is raised or
lowered, the gate opening is indicated on a dial that is visible from the control
switch, The gates may be stopped at any opening, but only the openings shown

" in the spillway gate arrangement table on page 5 may be used. Care should be

taken to set each required position accurately.

9. Special Instruction — Preventing Flow Over Top of Spillway Gates
When Headwater Elevation is Above 1385 feet

If the headwater elevation exceeds 1385 feet (actually, 1384.8 feet to provide a
0.2-foot margin of safety) the spillway gates must be set to one of the gate
arrangements listed in the tables to prevent flow over the tops of the gates. The
minimum gate openings are those corresponding to the lowest numbered gate
arrangement for which a discharge value is provided in the tables.

10. 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. o ‘ '

Example 1: -- What gate arrangement is necessary to pass a discharge of 1,800
cubic feet per second with the headwater at elevation 1367.43 feet? Because
the required discharge is within the capacity of the sluice, the sluice must be
used instead of the spillway. See Part 2.

Example 2 — Suppose the headwater elevation remains at elevation
1367.43 feet, but the required spill discharge is increased to 4,000 cubic feet
per second. Reference to Part 2 (page 38, headwater column 1367, 10-foot
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opening) shows that the sluice capacity has been exceeded. The sluice should
therefore be shut down and the required discharge passed over the spillway.
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
1367 feet and 1369 feet are found on page 11. The headwater elevation closest
to 1367.43 feet is 1367.4 feet. In the column headed 1367.4 the discharge
nearest to the required 4,000 cubic feet per second is 4,300 cubic feet per
second located at the top of the page. By tracing the horizontal line in which
4,300 cubic feet per second appears, to either side of the page, we find that gate
arrangement 9 is the one for producing the discharge closest to 4,000 cubic feet
per second at headwater elevation 1367.43 feet. Referring to page 5 it is found
that gates 4 and 5 both should be opened to gate opening indicator reading 2.5.
Because the gates are opened in the order S, 4, 3, 2, and 1, gate 5 should first
be opened to indicator reading 2.5 and then immediately gate 4 should be
opened to indicator reading 2.5. This initial opening of gates 5 and 4 is the
only circumstance in which one gate is operated immediately after another
without a 5-minute delay.

Example 3 — It may now be necessary to increase the discharge to 10,000 cubic
feet per second with the headwater elevation remaining at 1367.43 feet. In the
column headed 1367.4 on page 11, the discharge nearest to 10,000 cubic feet
per second is 10,740 cubic feet per second for gate arrangement 12. Referring
to page 5 it is found that gate arrangement 12 specifies that all five gates should
be opened to indicator reading 2.5. Because gate arrangement 9, the current
arrangement, and gate arrangement 12, the required arrangement, are both
within gate arrangement Table 1, we may go directly from the one gate
arrangement to the other following the prescribed order of opening the gates
and using the prescribed 5-minute interval between gate changes. With gates 4
and 5 already open to indicator reading 2.5, the remaining gates should be
opened as follows: gates 3, 2, and 1, in that order, from closed to indicator
reading 2.5 with 5 minutes elapsing between each gate change.

Example 4 — With gate arrangement 12 set the headwater elevation may rise

from 1367.43 feet to 1367.60 feet. In the column headed 1367.6 on page 11 .

there is no value of discharge for gate arrangement 12. This constitutes one of
the five breaks in the spillway discharge tables where the gates must be shifted
from one basic type of gate arrangement to another to obtain, or maintain, the
desired discharge. In the column headed 1367.6 on page 11 the discharge
closest to 10,000 cubic feet per second is 10,160 cubic feet per second for gate
arrangement 32. Because, as shown on page 5, gate arrangement 12 is in
Table 1 and gate arrangement 32 is in Table 2, we may go directly from the one
gate arrangement to the other following the prescribed order of opening or
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closing the gates. Page 5 shows that gates 1 and 2 should be closed from
indicator reading 2.5 to indicator reading 2. Because the 5-minute interval
between gate changes applies only to opening gates, gates 1 and 2 may be
closed as quickly as desired. In accordance with the prescribed closing
sequence the gates should be closed in the order 1 and 2.

Example 5 -- It may now be necessary to increase the discharge from 10,000
cubic feet per second to 11,000 cubic feet per second with the headwater
elevation remaining at 1367.60 feet. In the column headed 1367.6 on page 11,
the discharge nearest to 11,000 cubic feet per second is 11,120 cubic feet per
second- for gate arrangement 35. Referring to page 5 it is found that gate
arrangement 32, the current arrangement, and gate arrangement 35, the
required arrangement, are both within gate arrangement Table 2. According to
the instructions, each consecutive gate arrangement step should be set when
changing from one gate arrangement to another within Table 2. To change
from gate arrangement 32 to gate arrangement 35, arrangements 33, 34, and 35,
in that order, should be set. This automatically gives the correct gate opening
procedure. The gates would be opened as follows: gate 2 from indicator 2 to
indicator 2.5; five minutes later, gate 1 from indicator 2 to indicator 2.5; and
five minutes later, gate 5 from indicator 2.5 to indicator 3.

_ Example 6 -- Suppose the operating records show that the headwater is at

elevation 1371.15 feet and gate arrangement 58 is in use. The headwater is
found on page 13, which is marked "Headwater 1371 to 1373." The elevation
given is exactly halfway between elevation 1371.1 feet and 1371.2 feet. The
larger value, 1371.2 feet, should be used. In the column headed 1371.2
opposite gate arrangement 58, the discharge is found to be 25,110 cubic feet
per second. : :
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BOONE DAM

LOCATION OF SPILLWAY GATES AND SLUICE GATE

SPILLWAY GATE NUMBERS

POWERHOUSE 1 2 3 4 5 . ‘
—EL 1393
EL 1385 |
/ CREST EL 1350

11
|
I1
I
|
I

[ «— SLUICE

DOWNSTREAM ELEVATION
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TABLE 1 TABLE 2
Arrange- Gate Number Amrange- Gate Number Arrange- Gate Number
ment ment ment
Number 1 2 3 4 5 Number 1 2 3 4 5 ' Number | 1 2 3 4 5
1 - - - 1.5 1.5 25 1.5 1.5 1.5 1.5 2 60 6.5 6.5 6.5 6.5 8
2 - - 1.5 1.5 15 26 1.5 1.5 15 2 2 61 6.5 6.5 6.5 8 8
3 - 1.5 1.5 1.5 1.5 27 1.5 1.5 2 2 2 62 6.5 6.5 8 8 8
4 1.5 1.5 1.5 1.5 1.5 28 1.5 2 2 2 2 63 6.5 8 8 8 8
29 2 2 2 2 2 64 8- 8 8 8 8
5 - - - 2 2
6 - - 2 2 2 30 2 2 2 2 25 65 8 8 8 8 10
7 - 2 2 2 2 31 2 2 2 25 2.5 66 8 8 8 10 10
8 2 2 2 2 2 32 2 2 25 25 2.5 67 8 8 10 10 10
33 2 25 25 25 25 68 8 10 10 10 10
9 - - - 25 25 34 25 25 25 25.] 25 69 10 10 10 10 10
10 - - 25 25 25 . :
11 - | 25 25 25 25 35 2.5 25 25 25 3 70 10 10 10 10 13
12 25 25 25 25 25 36 25 25 25 3 3 71 10 10 10 13 13
: 37 25 25 3 3 3 72 10 10 13 13 13
13 - - - 3 .3 38 25 3 3 3 3 73 10 13 13 13 13
14 - - 3 3 3 39 3 3 3 3 3 74 13 13 13 13 13
15 - 3 3 3 3
16 3 3 3 3 3 40 3 3 3 3 3.5 75 13 13 13 13 17
4 3 3 3 35 3.5 76 13 13 13 17 17
17 - - - 35 35 42 3 3 35 35 3.5 77 13 13 17 17 17
18 - - 3.5 35 35 43 3 35 35 3.5 3.5 78 13 17 17 17 17
19 - 35 35 35 35 44 35 35 35 35 35 79 17 17 17 17 17
20 3.5 35 35 35 35
45 35 3.5 35 35 4 80 17 17 17 17 21
21 - - - 4 4 46 3.5 3.5 35 4 4 81 17 17 17 21 21
22 - - 4 4 4 47 35 |" 35 4 4 4 82 17 17 21 21 21
23 - 4 4 4 4 48 35 4 4 4 4 83 17 21 21 21 21
24 4 4 4 4 4 49 4 4 4 4 4 84 21 217 | 2 21 21
50 4 4 4 4 5 85 21 21 21 21 25
51 4 4 w4 5 5 86 21 21 21 25 25
52 -4 4 5 5 5. 87 21 21 25 25 25
53 4 5 5 5 5 88 21 25 25 25 25
.54 5 5 5 5 5 | 89 25 25 25 25 25
55 5 5 5 5 6.5 90 25 25 25 25 3
56 5 5 .5 6.5 6.5 91 25 25 25 3 3
57 5 5 6.5 6.5 6.5 92 25 25 3 3 31
58 5 6.5 6.5 6.5 6.5 93 25 31 3 3 3
59 6.5 6.5 6.5 6.5 6.5 94 31 31 3 3 31
GATE OPENINGS

Figures in columns under each gate number refer to gate opening indicator reading
dash (-) indicates closed gate
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INSTRUCTIONS FOR USE OF TABLES

The sluice should be used to pass all flows up to its maximum capacity. The sluice and spillway must not
be operated at the same time. When the required spill discharge exceeds the sluice capacity, the sluice
must be shut down and the required discharge passed over the spillway.

1. Tables Update

These tables supersede the tables dated February 1953 in the October 1957
- issue of the Sluice and Spillway Discharge Tables. The tables were revised
to reflect the discharge values obtained from SPILLQ, which 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 of setting up or determining the discharge
through the sluice in Boone Dam. They give the discharge in cubic feet per
second when the headwater elevation and sluice gate opening are known.
The discharges are based on discharge measurements taken at the bridge
downstream from the dam, and on pressure measurements taken from the
upstream sluice gate bypass line for each one-half foot of gate opening.

3. Range of Tables

" The tables cover a discharge range from 0 to 3,830 cubic feet per second.
Headwater elevations range from 1325 feet to 1385 feet. Sluice gate
openings range from 0.2 feet to the maximum opening of 10 feet.

4. Arrangement of Tables -

The sluice discharge tables show discharges in cubic feet per second for
each foot of headwater -elevation. The headwater range is shown at the

bottom of each page. Gate opening positions ranging from 0.2 feet to 10
feet in 0.1-foot increments are listed in the left and right columns.

Discharges are recorded to the nearest 5 cubic feet per second for
discharges less than 100 cubic feet per second and to the nearest 10 cubic
feet per second for discharges greater than 100 cubic feet per second.
Because the accuracy of the field measurements does not warrant greater
refinement, there should be no 1nterp01at10n between values given in these
tables.

5. Gate Opening Indicator

A pointer and scale attached to the gate lifting mechanism indicates the gate
opening. The indicator must read zero when the gate is closed for these
tables to be accurate.

6. Use of Tables

Discharges should be taken from the tables for the tabulated values nearest
to those observed. For example, if the headwater elevation is 1343.76 feet
and the gate is open 8.4 feet, the discharge is found on page 34 in the
column headed 1344 opp051te the gate opemng of 8.4 feet, or 2720 cubic
feet per second ,

When the actual headwater elevation is exactly halfway between tabular
values, the larger value should be used in determining the discharge.
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Calculation No.  CDQ000020080003 Rev: 1 | Plant: GEN | Page: A1
Subject: Dam Rating Curve, Boone Prepared , CJG
~Appendix A Checked ACM

Appendix A: Hydrostatic Loads on the Spillway Tainter Gates
The hydrostatic loads on the spillway tainter gates for Boone Dam can be found in the following calculations.
Al References

Al. “Watts Bar Dam — Flood and Earthquake Analysis on Radial Spillway Gates, pages 76-100” Tennessee Valley
Authority, HEPE3WBHSQN-WBNBLNBFN.

A2. Calculations

Reference B evaluates the structural capacity of the radial spillway gates at Watts Bar Dam. This reference was used
as a basis for evaluating the margin between the forces on the closed gates (FR¢josca) When the headwater elevation is at
the top of the gate (1385 feet) and when the gates are completely open (FR,.,) and the headwater elevation is at 1408.9
feet at Boone Dam. The margin is defined as the ration of FRypen to FR 50 The calculation of these forces and the
results of this comparison are shown in Figure Al. '




TVA

Calculation No.  CDQ000020080003 Rev: 1 | Plant: GEN | Page: A2
Subject: Dam Rating Curve, Boone Prepared CJG
Appendix A Checked ACM
Comparison of forces when gates are closed and HW is at 1385 feet (top
of gate) vs. when gates are fully open and HW at an elevation of 1408.50
feet.
Attribute Symbol Value
top elev Zo 1385
trun elev Ztr 1363
sill elev Zsill 1349.41
radius R 36
length L 215
angle up a2 37.67
angle lwr a 22.18
angle tot 0 59.85
area of lower slice Aslice1 676.88
proj area AProjected 1245.65
Desgn LdH FRx 1383179.73
Result elv 21 1361.27
Result ang deg 2.75
Result ang rad 0.05
Result Dsgn Horiz 1381587.84
Area slice upper Aslice2 426.04
Area triangle Atriangle 313.45
project vert x1 7.50
vert weight water  FRy 114685.91
Resultant load - T
Gates Closed FRGiosed 1387926.15
vert open fm calc  calc App A 31.54
max hw calc 1408.50
Iwr lip elev 22 1380.95
bot angle a3 ©29.91
top elev Zo 1399.00 !
 project area for h Id AProjected 631.74
Flood LdH FRx 730271.01
Height over gate y1 9.50
Height ratio to orig 1.66
project vert x2 31.05
Flood LdV1 644310.00/
Flood ILdV2 357525.12
Total Flood LdV FRy 1001835.12
Resultant load -
Gates Fully Open  FR,,., 1239745.68
Margin FRopen/FReiosed 0.89
Figure Al: Boone Spillway Gate Margin Evaluation
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Subject: Dam Rating Curve, Boone Prepared - | cJG
Appendix A , Checked ' ACM
BARGE project:_Nrudvo st o Fvee o Gade
® WABGBONER Description: YD o Yo
. SUMNER & N d
b CANNON, INC. ProjectNo.__~ SheetNo. of
{ : Designer: Date: '
‘ Checker: Date:
T 3 ] 5
—\ j’c 38 AT i C
] T ] b
":\a’ f- : | ; -
: 7 1vd ! H |
Y ] \ - u"?‘ = 3 . , :
YO0 L A€ Vvl 7 LN L X -E'v'\ o ~
2 = //7 \ o
3 ! ) H
H 7 fl \ t
- il Y A ;
A TN o
, N SRLEES X
29 \] B 9 . P t
TR X B MLy i i Acad .
| L T :
j : A\
| AN
N T 1¥e= k
L. - « ) L. -
H ; L, \_} P : ; e
L i l gt ‘ L —
L -
5 e A pF ol
Vi
! : il
He BN ,’L)A— \v Tz 77 Ay
mmERERE N WAL ARy anp s ! :
. ‘byr B4 % (: - i l %
! X - ! L
N wsill __a_ :
\ ¥ s T
-, > / \l ]
{ "b"% T ‘l ;
- - \\ : K
: ._.cier T We| e ; :
: Y1 §
RN ST ; t
(- 3 A A | - [
? ' : : ] L
: T = oL N A S ys. L

‘ oEE ANERELA i
Figure A2: Diagram of Hydrostatic Forces




. w
‘ Qle3r o). . .
. N} B 7 [ 0
T T I ST I ST T 1!?!! 1] 11?4 s T 1111|||||‘||||Y|'||| A
traaes T g g - g 5
. - LT g B ' - SHDIMENIIONS BASED ON B
‘ . i s 20" 4607 poT. o - . 19 spuctses”sE s ssraftranorait wseRTS) - P il FIELD MEASUREMENT
& - B SRE%s - -
sumriro LS
1 Ty & s . - TES!.
. s <aocse g pssio - EXST HANDRAIL SERTS MD  pye
: B REFERENCE POINTS FOR . POST ITUBS WERE USED . I
1 1o, e /(<-| B HANORAIL INSERT LOCATION- B J*Mﬂrﬁ LOCATION.SEE £€ 8 FF; .
— I . AW WTOLES) 1O 576, K 8475, . o e sBE2/0. -
- AsELNEy -£L 140855 RIU-EHFAIOITS — [
R g S i : 2 -+] e N N L
4
— S| R A e o~ . L D ® L 9 / ~ —
B g . % 7 B LAN ISR Prpe i — . v . © ) R
. . . .- . . W szmm/u e, . . . [~
1 . 3 3= N i = = L Sl 3&-—]» —+ —+ . | —ss92.0
-1 -£1 1408 5- T - B B T T = - - N
L 43S erost LA lesicsagiomario” AR AN P T ad ol Rl Rl 4SASPI0%-I20" ZARE 1559 80320 o DETAILS -
- r - -~ o
et I . HOTE B SEE D0
j . . . LageAr LS '« 38" “iffex
_ 7 SoMcEy @ 410" 560" (anDiReL 1HSERTS) so16f xn J‘J 14 /] . o spers @83 oo (unoea mrssers) i8] 20, KEY PLAN |
7 . - AErwar cor i -
. WEST A -
. PLAN |
- g -
] 3 e . i
= 35 7 GRODIES 1N 12° PALL 0.5 FACE ONLY - . -
N 3 P . . . 3
s e EL VARIES [ LR
(o Joans, - — — 'I ~ . Vbt " ioss . X . . paa
] 7 §
] R <z a2 s o1 1S rstoare, o5 mace awer |~ cuwren rom sorn s o -
] s - P i L M W8 ] e U1 g C
" ~ I, ¥ $R0ONS, EF . . -
Cut 14000, ;mgg < —— Sy 0 C413990 Y &% 0 170 BOTH SIOES Y EROOVE, UMY IT,EE 5§
] : ' 1LY SROOVE L F- - VAV QUMY IR E £ N 74, PEROOPE EF < . —
] >~ Rl 1 canid, PO N GRS it | P
: = N . 1. FooMR WL B 10 .
— X F1LL LIKE: ~ T M e P ] < (%5 a0 S e s e s ot woom o ™™ 1~
. - g = — N R —r ] = L TN SIRFACES WY \WE A RO Fom FINISL. PTIO sy |
. 4 . NN @ ~o @ Vaaud . e e pars LMMUMJTE’"PM® ® P AL B TADH T8 THISHIG FUD SRS 10 TR T 1T N
B T<T * 4, KGR LGN o A FIRISH AL B 54D O EISED TP SIRACS,
S, GUWER ALL ERPOSED SOGES 1 RLESS OTHCMISE AGTTD.
] : P arsr e - s e o s ot e S -
N 1 T OF HLE WD SRER A0 WD T0 IKSURE SO00 BORD BETWEDH GGUT MD AR |
il AND SETMEEH GROUT AMD COMCRETE. SARD-CENENT GROUT SHALL COMFORM TO
] ﬂllll. COWSTRUCTIOM SPECIFICATION &-32, SECT. 2.5 -
p W!I/J”ﬂﬂ (ONC RICHEN ENTIRE A-A 7. S DrAKS m“ PREFLI 2IE200. -
HORIZONTAL OUTLINE ONLY . L3 :xmm NAKDRATLTNG IS TO BE REMOVED NEW HANDRAILI .
- WI/V[”SI/’W[’”””/’/’ INSTALLEDTHE EXISTING FOKE BARRIER o o uu AL
] . AU af, AFTER CONCRETE MORK 15 FIKISHED..
5. 401 DR RIS e EXTERSION SXAD 8 S ATER PELTUI o
= SURE THEY F DEBRIS. -
. - 0. Fox et RO D HONDDN S ELGTRLCL
7] o £ ’(“"""”” T AL R ST S OB T A4 PeEGTon -4, -
] : Zeison ﬁ—\!' kLt - - S ”. 'mﬁl mmlms SHOMM ARE TO BE CLEAR  conen, ALL OTHER DIMEXSIONS Fol
€ : T\ u  EEEIEZA - b SH tns . To CEXTERLINE OF REINUACIRAT. -3
] . = <! e sl &t enercissn 1o 13, VLDLNE GF 08 T0 IGH-STREACTY AEIXFIRCIAG BAKS ¥ITWST APPROVAL _
. et 8, 56F QBTAIN ADEQUATE #1 esian PCTS 1% PRAIBLTED. .
- . G 1404.09 Lot e L A it o waset o0 “ OESiGN COMPUTATIONS FOR RAISING TOP OF NOWOVERFLOW |-
- Cu 14020 APPEARANCE AT JOAT: mu. ALY Acczsslm Jman 556351001002 (AISNG -
A 1 . W= en Sd 066 T B RIGHT PME SERVI Y & I~ -
1 Paddlld csz mnes/ POUENT SLORE PROTECTION SLABS) N
¥,z 21 7 . .
T _ 1CHAMFER ——
/m:»rm//j &-8 . (.
— REINF OGNS E
1 . . 6-6 . . r
i TTPICAL OPSIREAM § - »
F LORYTREAN S E F
. " s
— 25/502:6% 5207 2 S5 P10 8 1t a0 -
. { (147 O, p
- . L -
o ! N
1 3 g -
B S N § B
] K4 & ea 1 m e
] ra 4 sersp 1t 9ussis” ET T ‘[ I “I - F-F - - B .
. § o ot Gzl {0 : . . . [ ]
. o8 £t /cont T a/”zsz_:ov 23 E=s R 3 B
3 )-J N NOTE:
n B e @ [Cere @ Fere (Z) ALLINSERTS BY FIELD. WELOWG -
G :x/sr sww!r uuwuzr«r | \LUSI.CONC TYP EL BARIES MOTE : JOITOU 0F MY WOLES WITH CONSTRUCTION SEETIFCATION §29C, }e
Gnrd HLRSO,SEE #d L
] i PLAN I
. AW OF MERXES B
] - L PIPE ¢ STO(ASTM AS3) N
B PL§ 25208 5ASTH A38) -
— £ TYP HANORAIL INSERT DET i o . aome - Y
st WOt . 46 REGD .
" CHAMFER . N Ao
N e s s |
y : | AN SEE 2 e 14 ABMOTEA -
] e anreS e e s €2 £L RS 8, H
77999.0 e, AR T FCOPLING Mr-2 .
N DET M- : {u’ L LT BOUSS AUUG,HSERT 3% B b
. - 14950 PrPEAND REUSE BRASS ALUB X -SVSTELL PIPE V-1, cUT . B
E Cut it vARKES: ‘ 0P REW AOPE AND CPLING. 70 LENGTH AND THEEAD R : -
IIMWMIDMJ‘ BOTN ENDS = - .
‘“ RUHEN SURKICE  JOA i AOLGHEN SURF N
- wfirre | mwa/zwzw/ n’ . p- Mg%mumfuw . aur | BENYNS DV MENSIONS
E ' 3 ! ) el cJoTelerfr
- .. . 7 & jr7 er |- | I I
s s mion asran’ per g
& 0 LENGTH, THRERD ORF. - [eets {7 (5o {os | x| I [
wszEee proe —| h"‘” oL ORILLEO AOELS X5 AND NELD 45 SHORY LITEND ORATN RSER APE
g Forr
] R oL eI I SYAVE B . . .
] el . . R - .
] w . . - | nonoverFLow DamM . b
- II,IZ%WIIMHN
1 Frsipid
i ranirs - BOTTON 5°0F M AOLE D BE oo . CONCRETE [
T o v r ROKGHENED FOR BAD, I1P I
1 ST s . . RAISING TOP OF DAM- BLKSITHRU5 II
’ ' : - OUTLINE AND REINFORCEMENT - i
K . - . . . . . . . . BOONE PROJECT
- ) TENNESSEE VALLEY AUTHORITY
N . Vien o Desien
7 . SUBMITTED RECOMMENDED APPROVED
7] . ) . R . - TWSPECTED AND APPROVED FOR (SSUE M.&.m« IS& — A - 3N
— ¢
- KNOXWILLE ;2. ¢ .a3 |3t ['c 21E210 Rl !
AR AR P ARNE SRR R AR B RV EEEEE R SR Ry T
- 2 3 4 - 3 .




- Ty e & OPDIDIGS
. N Gons O DesTL TS
‘ORI

: . ) as - - —Jlnhrz /
) o % S/ BN E _— W A P
. . . ormon, more { mex s, 5 g 22 ] Y 1. {| [0} [6)
. . bepply & 5 = " i o e
- =S
SN I S \ Eaee Gl | MY |
oueR HovsE h X 3 !
S e 2000 Kw » » MR ki e Ty ] & t‘;.m/‘gné\ et scnnt
SN et g MNPV OSSR PR il e
ks o K gaves 1y o ) =4 F RATSIG: 7P OF DA, S 21210
HOTE B UIGHTING STAORD ) e LA € ™ [ vies -
i smemcann, /W ey o
¢ e T A F T\ some wies 1 AL B COTUCTION SUAL 1 X ACOARE 1IN A COSUETION
#he SB et Hon - DETAIL B 2 e s oy s 11 IO 7 4 ks
SR o e P S e L ST
€19 e g S i S K o1 K1l sl o tn Ve
$ Py R TSI N CoR o T MW R
R o

s Yot

Bz e

STARRIZD L4 .
3T AERATE Sl B SUBMITTED o4 A% DOIVIDUAL BASIS
’i‘wﬂmllymm BENT BAR LIST AS SOON AS POSSIBE
o | g | BN pwesians | T BT 0%, DY o L GV
s EEd T ™} v rimo W RO T T e [F R o e raLNS R
a7-s | b b & SIEME SIZE MmN
CURB DETAIL ws | 8 [ert] o T ]
haind T (7| & L 2 E
I . ® 3
" 8 ¥ 3
1 |e-10] ex N X o s
e e B MATEREA. PR FINE FILTR SULL 6 AATRAL O MARFACTARD) COmCRETT
b 10 AP DESLE CL13. GUBATION S CRVUR 0 PE
PR P forre g
NI
1 [e-mf o g
[ =
o] =
1 [esd] &
o« eion 1o mars
| = g
. 210 B - At
STABILIZED BASE. A 1§ NOT MIX RITMI
war [ o fodt[ = SRS
s | 7 |3 e 3
Sl S T SR AT 0GOS GRS SUAL B S5 A e ML PLAETR
enst. et covourt - £
c-C B e st waree Py 0 o TToils o cwen
Tm2e Al 10. FoRM. :f-l SHALL BE IN ACCORDANCE CENERAL CONSTRUCTION SPECIFICATION
E-E wns | [ & S B TO B AR
£ I P e P e 1. AL SEDEORCING OW THIE CRAVING SHALL COWFORM TO ASTM SPECLFICATION MBS
12, QL CONCR BETWEDN FAGE OF CMERETE 10 NEAREST EDFORCING STER. SUAL
% Rl
s - vows
e race - 14
oo ace 3 s
[k KRR THOSING A T COTTALDE OF RDEACDOT
13 20D or 08 0 YIOH ST REUFTACHI BAEs VI MOV OF
@ TG ST B
so 2 | T . " -
: - aore i rexrr i"i"' k: 18 CEAATION M EESTORATIOH G ALt BOSRON M9EAS SUAL B DY ACCOROMNCE
1 ki 8l{ ] o wmzs H 3] CORRA. CORSTRETICH SPECT IEATIONS G5 90 11, ARLAY 30 05 SKEED
! Kl bt S R
i T RARDG &pposT 3 .. HE DA - SO0OED WITH DARALD nort
N Sl TS & MDA OF 2 DS O CLEAN TSI IR
I8 v, o e i o pumns s L R PTG e
H o ([ Nhwdn R S SR DT MITE M Sob CROTTION . FOAE ¥ MSE. B0
Bulieme L H . TR =
g G R Aoee o M 68 B0 2007 00 (BT A
; somson e
. v v H Rl Sobiaty
. T4 Bes07——] 15 r
¢ Tk
DETAIL G
[
S
J
: gty [ s
~ o
! wat 18 10270
: [ @ 1ues B s
; o s
: Tioaz] /-m » o o ms ; s v EMBANKMENT
-t~ — -
' TSUE TR Ca st gt
g e T g -_— RAISING T0P OF DAM
; o a0 wemo PLAN, SECTIONS & DETAILS
!
: AND MISC CONC DETAILS
i PROFILE DAM & ROADWAY il el |—u,_'-| — [ —_ | il
; wontz vz
o v MM BOONE PROJECT .
5 oo TENNESSEE VALLEY AUTHORITY
oD 4D HYORD DRI
; oo ko | | 31| os £210 W | 0

‘ TCALLY RESTORED DRAWING PLOT FACTOR:1Z00 .
: THIS DRAWING HAS BEEN COMPLETELY REDRAWN ey cun o
T CowED % [ o] AND SUPERSEDES :(22E210 R2) - DO WOT FER wAMIALY

\‘,,
R




i 0¥ N9Y I

9nfics sheit

A
So0- 390" R 20 S0 L M
£ 1333 10" Lcontr st b confr jt Boof crong cpil £1 84T +— Contr jt . Crane bemper _I:
) f'ywn'ni e 30" . brvesnt \‘r" 'Y'Jﬂf"{' - : N
. - - 128-0m= 1 chofer -Metal ponels — te+3] kouvers
7 » ) i AL S R — T Frreroing
Uerizontol - Fvaints. o
( ? Vi = . B @ BRG] W @ \ ] BB @ T
P toints 3 S eints 4=, 4 ﬂﬂ i —l _ r@ |_l
3 5 v 4= . 2igh) ——t .
Fin floor E1 1315.5~ = L850 = = Spitiwoy
A ] 1 Lourers ]l, T i I | N \
S equel spates @ U740 |-58-0" i3 o ‘ |£ 'S . ! [ ||'n 3 : A
= |3 o : e . il i | {
or | ® ¥ J “ R l m{ M g 4
[ ¥ - ! : :
E + + \ | || icode dbae : Y~lrett rubk AR £ I
; i WeFs] Togvers
/ IV voints , 1,
7\- Crehe bumpar—]
{—cL oso
i
Bt |
: IAdsarbent form Contr jt
lining. .
L
26140 -
NORTH ELEVATION ,
/
1 5310 e or / £33~
= . Preining wall ,/ .-
£ 1304 0" ~— \/ o 133070 .
Metal -toavers / )
H s
/.
towvers 7
— &————7{\1*
£1 850 E = - ..
i vants — - ! J/ ! ~RAling £ 34507
3 - ’
@ @ Crone bumper Crane bumper /‘/
. _' | E 4 - < £/ 13020
£/ 13020 = Concbese— 3 —Coac sose
e H
EAST ELEVATION 1
.o . H . 250
N WEST ELEVATION
(AT SECTION A-A)
ware:
Atsarbent forim lining Boards are fo run in 3 vertical
. drection without harizantol joints between lif¥s.
‘ seole frorion
- POWERHOQUSE
ARCHITECTURAL
T T T T T 1T . . R
] ELEVATIONS
. l

- BOONE PROJECT
TENNESSEE VALLEY AUTHORITY °
DVISION OF BESIGN

/‘ BMITTED - Jgouumnw l AFPROVED
LA tr gl B BBl O P e
KNOXVILLE [-24-73 [‘3l




' ” ”
! 10y N9Y ] s . sutteny . Doy #ail anchor, slots < « o
Curb £ roiling B . Gutter 2]
= - Fss
o o — Heating &
Y| Asrasive | - | Tighting codinet .
nasings—4 || 1 [mel :
. 1| Wequa/ spacés
; S .
. L 2o . .
) -Roiling. T goge well- § <
IS - x|
3 HE 1R : . : B 3 .
3 | E’ STORASE AW 3 JANITORSCL ¥ N §
039" £m.1302.0~1 N Rm 302.002° § & & |contr it .
- » bl = ! ‘
J , 3 3 3
— g Nseoring 2 N .
N : 3] ) p
S
e i : Tl
X E 3 ¢ 7e 4 g - ?
: PLAN. AT £L 1302.0 2| \ - o /< : o
X N o : /b dround|
: ) ) 5| FH-1 N
: 1Y |_2-6kmg 1" Je§r el 167-63" P s = :
. o T ]
. . S . -
; . 3 J il g
H Colorundum -~ Steel -3 b s 3 oot
H £ 1802.04 . curb 3| Wl M| decess | R "Dt ]
| | X N -
: TN 5 tegiat spoces gequer spoces . Sdquo/ dpoces Baiadd , Fcateer
. 08 & [ Electriq heuter repess
A Lo L
N T . i
& < ) Gutter. he 284"
—dhonolithic Dove 1ail anchar shofs
in =
LA P PLAN A
i R
i 7
. b .
! & . - . e
: = - [~Undarside sfekl decking E1 RI8~0}
: 11 T N S O SN Ay ol N W A OO O
I ] 1 EN M M IR N N W
. 1 T /& QU T 1 -
N o = o .
v -J* suspended piss ceiting El 340" 03
3
. e T 1 [ 1 T 1
2 R & | ]
H Seo stair finish Note: Canc brick fo be oid - ? N e B N .
& 1208.0-—— Jcourses «8°with battom A NZaeibg tile- | 11
of brick £1 2680 N T T T y 3
-7 3 ¥ M
S #/°3"0¢'ma) 700 2
p s 3
5 i 8
8 N
. “srair s~ 1] %
! &
: 112
® =
S
5
; o/ Fufl £ 1302:0 |
. SECT/ON A-A 8-8
% .
3
£y

Plow

PLAN AT £1/288.0

TPLANS & SECTION STAIR 14

PR
PoTNIT

Scate §*21-0*

POWERHOUSE

ARCHITECTURAL
LOBBY ELI302.0 & STAIR 14
PLANE ELEVATIONS

BOONE PROJECT
TENNESSEE VALLEY AUTHORITY

g

HON OF DERGN
o s | 0 e

KNOXVILLE

|-24-52

31{A]4146N 407rs

5 ¥4 1y

MF
‘R3E



L1 ) Ll _ﬁ— L1 L — Lol L _rfhthL!_ _ L _ﬂ_ Ll 4_.% 11 _J.-_ Ll — 111 —F_ _ 1.4 .
4 S
| f g g -M M mixx;{. = m MWI,W
] | S L
J g 8> t Ww
o 3! of | = /.
AL IBEHRRRE
n H »% relz g
7 3% £of. I 2 i m 3
- mmm mm% 1 [5)] m mw w it WHI..
] g BE% Tt s Q|5 il
1 g 34 . g @ Pm H 3
4 & W iy i . = ° —-—
q “HEEES Bz =] uWn W aile U 5 3
= s e 12| 2 g[8 | ==
] goy u: | ES RIS :
] 25 5=k By < | &= X
] e RN R
- s £ egb gy ﬁw P
. i mum_ £| S O IR m (]
] aply B8 T
1 oifdg 5! & 1
o] HEs m wmm INBTnL %
1 E mwm 8e2 ; w
4 % mm..m._m.mxs :
4 [HgesteER
— B 582k
1 4 mmmmmmm B
1 HEsgtzst -
1 & m uwwrﬂ [
o] o gEEds ol
1 - N
] -

. F
o] o
-1 u_ 3SIH 0408 - 44 0’| -My 0GE LS -

] t ALPVAVY WANIX ™
1 4 ° —

1 X
™~ 2 ISIN 9208~ 40 1N GO0 EC - s )
4 2 & L HoLvaaND -
11 M3 + _w B
3 gHis C
“] « H ms
3 N IS 040937 8°0 - W 00492 u
1 s ONILYY HQLYNINGD' -
H “ 1 1 _ ”
o] ; i C
4 o H 2R C
1 9 A s »
AH 2| I 3 X H4
] R SN R
= i : ) ¥

] 5 it »
H 5 ot a0k -
] i e -
e R A O - oo
7 T -
] %H Egut L
v HZ
] S5 M [

ol ] [

= |—1 ¥ —

FY N -

Al B

=1 ] [

8l 4. [

] * N RBLEL: e HEH C
B % g I
mrrr k_ T T 71 _ TV T _ T _—r_ LI * T _-..—._._ T ﬂd TT7T _n_b_ TT1T _ T 1T __H_ T Tyl
L
N f=3
2
.\ £




i O6XLt | W] e

IllI‘l|||1ll|lql||lllll|?|llA1 llllllllllllll?l!ll I-IIISIJ|II IIII.{IIII ll!lqlllllllll?llll IIIIlPIlJlJIIIIIIIIIII llLIlF||||
: 4 10 12 14 I 20 24 26 28 30 32 4 36 38 0 42 32 54 56 58 60 :
1z TR T e e
] 3 P -
] kool La Al 1 ON MODEL DATA FROM TH SHIPBUILD B
- D DY DOCK Go. 1950, MODEL TEST ABPORT. QUARANTEED GEMERATOR
A f} EFFICENGIES, NG, NDEX TEST 0ATA FrROM TESTS CONDUCTED |-2-86 AT Al
] ' THE WINTER-KENNEDY cous-rmr usso TO ANALYZE THE 1988 INDEX TEST B
DATA IS 73i, FOR USE RENTIALS MEASURED IN INCHES OF WATEI
7 OoN £l EFFI S'I'EP UP USING EFFp«EFFin+{2/3KI - EFFin} [1 -{ D/ 0p) B
] S Epm ' [
] b B
. -8
] < s i N
] il Y T
4 T 80 GROSS HE I L
h 7 3 o
- =
CH 70 |-¢|
] > A
o w G -
] & e [
] ¢ 817 [
] < [
4 ) o ot fo B
E % 3 -
] 13 : 2] B
Ty
. 3 : =3 i
01 s g 2t o
1 312 2 = Eor -
] e ) 3 [
] x [
£ 8 t L
—] sob~ Wid T
1%z ate i
4 & FEEL - o L
1 oross, AP C
1 T H L [
e 3 HorE-
& y
1 1s H [
aols ?
= i ) H = -
] ez b N
] o H et of
] 0T 1 2 88
-1 : 28 b
: et # 3000}-F
= -
i Eici I
A T
} H t25 I
Y T N O C A o
g’e‘m [cnEe
-unIT 2
0 T OPERATING CHARACTERISTICS
]
e u "OF 25000 KW GENERATING UNIT
> E 1000 B
# 2 BOONE  PROJECT.
SSEE VALLEY AUPHORITY
T oo i vt | pemeoene
o~ a T i
1 E [ e R g A
1 E oo oo A 0 ;
= PARIR 7473 L Whaae
M1K052] . : : :  foeise| F11dl 5| ] 47K901-2 R0
TTTTTITTTIT PO T ETTT T T T T TETT LI LS L TT T TT T 111 LI LU L TETT T TP T T T 0T T [ o, N
1 ! 2 3 ! 3 s f 6 1 ] s | iiteter, s | ™ L
7 i [
-
it alilabulnbabad




IIIIlIlII%II|I|IIll?ll[lllIII“IlllIIIIll?II»IIIIIllqlllI‘IllI‘{l.lll[II|Iqlllllllll?lllII-II-I[lPIIIlIllIIlEllllllllIIFllll

NEWPORT NEWS SHIPBUILDIN

AND
Fi-104

HHHH

52

ARE BASED ON MODE!

GUARANTEED GENERATOR EFFICIENC

DEL EFFICIENCY STEP-UP USING EFFp »EFFn+H{2/341-EFfy)

B ower | _wn_Jow[we]sw]malwn]me

1A

vn
POWERHOUSE.- UNIT 3

OPERATING CHARACTERISTICS

[OF 25000 KW GENERATING UNIT

BOONE PROVECT

" TENMESSEE VALLEY AUTHORITY

245 sutel.

CL Udwie

OLICIR g IuTEARACE

T
LU

UNEFa®

arston

231183 | { a7K001-3 Ro

mzooo

" DOCK CO. B50 MOOEL TEST REFORT

FOR USE WITH DIFFERENTIALS MEASURED IN INCHES OF WATER,

. INDEX TEST DATA FROM TESTS CONDUCTED 1-2-85 AT GROSS HEADS NEAR
THE WINTER-KENNEDY CONSTANT USED TO ANALYZE THE 1986 INDEX TEST

ON A MO

728,

2

5

&

40

38

110

-100
s

o
2

22

s

30

1%

|9I|lll~l—m4-‘?—--"'“&-~'!

L L L L L L L LA
T 7 x

Illllelll|l‘|lll7

TTT T TP T T TT1711
4 S

Illllllllll»lllllYlll
3

2

Ill‘llll

LRI

T

TT T T T TT 1T

I

T

T

MIKOS2]




00zMbS [Hs| 1¢ ] 2 | 3

10

¢ TN LONS

Joo O S ot )
LUBRICATION {BY TVA}- e

..ml_(;_
\H

€ Tuneion

i)

SECTION B-B

T -—

VERTICAL —_—
THAN §" TN AL HET
o Gl

31-7 (*§") F-F TRUNNION BRGS

ASSEMBLY TOLERANCES
FOR ANY RADIAL PLANE
SOAE fraveer

~— CPERATING DECK BL 1384.42

ROADWAY 8L 1020 ~

36'-0" (3]7)

QUTSIDE FAGE OF SXIN €

22'-2" €~C LIFTING ASSEMBLIES
0 -

DETAIL B

SEALE: 1ei-g

35'-0}" ($A”) 0. YO O. SEALS—FREE

w0, 10

B-3

30416 = 124-6

Ay

-5

350"

s L

Pt *
T
h
I
H

ELEVATION D-D

SCAE: Tmr-0"

3 e

SECTION C-C
SOALE: 1y~

e 130 usl
0P o s

wer

22-2" C 70 C LIFTING ASSEMBLIES

LR
T

BEAMS

38'-0" 8-8 GUIDES

KEY PLAN

SCALE: w30

o fouse e
SECTION A—-A UPSTREAM ELEVATION DETAIL A
5 GATES REQD SCME: 1'e1'-0"
1 2 3 4 5 6 | 8

TASK COMPLETED B rev w0

Al

¢ RUNNIONS

— BILL OF MATERIAL
DESCRIPTION X

]
4
2
3

518

GATE TRAWION BEARTNG 0

TRUNNION BEARING BUSHING 10
FINSHED BOLTS 20
FIXED TRUMNION BEARTHG

Snzos.
e

S4E04-5 | TRUNNION PIN
z04=6| 100K €

SWE04-7 | HEX H0 CP SCRS e} B
5MZ04-0 | FLAT PODAT 7 S0k Fomi" 1S
S4NZ04-9 | FLAT PONT SET ScS Tazl” LG
zD4-10] GUIDE ROLLER
S4N204-1
4200
sAN20A~—
SNZ0A—
SaN20%—
004
Sp204

QUIE ROLLER BEARDG
GIDE RLLER PIN

20
&0
)
% 2E
[S0A-7i]_ MAGHINE BOLTS 720 BouT St

ITENS LISTED ABGVE ARE FOR $ GATIS. § GATES RECD.

FOR MAMUFACTURER'S DETAILS OF RADIAL GATES REFER TO AMERICAN BRIDGE
DIVISTON OF UNITED STATES STEEL CORPORATIGH (FORMERY VIRGINIA
BRIDGE

€0) FILE, TVA CONTRACT NG. C-52-1.

EXCEPT AS_NOTED)

SPILLWAY

RADIAL GATES

ARRANGEMENT
o < i il i

BOONE PROJECT
TENNESSEE VALLEY AUTHORITY
FOSSIL AND HTDRD ENGURCERING

wwrocap mie | s | 3 | s

54W200 R3

ELECTRONICALLY RESTORED DRAWING
THIS DRAWING HAS BEEN COMPLETELY REDRAWN
AND SUPERSEDES :(54N200 _R2}

PLOT FACTOR:48
e

CAD. DRAWING
DO NOY ALTER MasaLLY




|
1
|

102NV S l

1500538 N 5 oy sanzoz
, ILJ;,_ axch horiz. #2)
iFY, T
Bar 2 YSNEARAG) .
. 4 N O ¥ e d“’? /i of Gate
] ) B T
";? i b .k 415 X ™ H
K - Ry . el IR
¥ A\ ‘
- e Ll - r Lt
e e ’ A 9" esxtisr ¢
* . ¥ .
o> e & N M-M . R-R .
TP S’/ 4] < AT FIELD JONT
by e
‘ - M8 &
N o 5y
VIEW H-H SECTION.J-J N o 3T >
SECTION K-KX SIMILAR TYPICAL [ S
)
7-3 o ! °
\
: -\ # /3 ,_; i .
. Hotes tor Guite } 9% /\F b—Rp of gere .l/ o at-gae
-0 Rotler assembl) . — ‘
g (I Simitar fo et h (5"'”2) +
3 2 >
: 2 v LE
ge6" DETAIL B
DEnaE € 7 - - g + y
or e b . 9% et perans et
arind gt 0% iy . N- DETAIL € 528
5 w3y Ny JrSkinlz AT FIELD JOINT
s % sid do .
12 47 S )
s P IEON S WAL s
/ :“""’d ol i . N RAAY e ¥
o 2 I St e B R T ™
ORI R P ey ; 3 s et
. il 3 % .
I - T e o B SN A o
B j? - . N e SEI7. n N :
. & . K o] pEL 2 o — .
. . T
iyl > ooz o Y L Horizontal - . ‘2 ! i N
F "=ttt o1 tsion T e |.’£ NEER =
Senzot-s a grazen” am abooté TN % by Y B
' pre 5 3 7 4 :
=4 e - ) e . B L8o} of gate ] Coor ar gore”
= e L N L7 1 B BN PP T-T o
e e A . o 4wl n AT FIELD JONT
L e #
T 7 IS
: Eig kS
e g ST i
N : - I3V - .
e {
Hotes “for F'7 < ) ‘s ! }9— !I | o
adjusting scrows ! SECTION A-A 33 [™e L AT
a P $¥ drain boles SECTION B-8 SIMILAR % . Y20y ‘Q 4 ZIN . E 7N %
of foe of fillet et A-——————— 4 3 Ve v & ( _(/ E
dbout 2L9"cirs Scale $*=1-0° 4 151333, & o SN i N & | - 7
72 6°15 only . g . ’ "
L s Bf - Bock of v 2-0 BoF af L[ U-U -Bottom of gete
) o W 8 7 Le AT FIELD JONT
ide. Rotler 'y
‘:;Mm’ DETAIL A L 5 3; A .
4 rodinl lng saweos-s 9 o/ SECTIONS C-C &D-D
3 & : (54n202) .
Face of o~ .
Ream for 147 e of gusk chon Seole £ 150" o srntacturer’ avtalls of Radil Gates refor to American.
Yornea Lolts vt CEde of Bridge Oivision of Unitd Stetes Stee! Carporation (formerly
SHNEO4-8 inp ‘,7729““, Virginia Bridge Ca) fi, TVA contract No. C-52-3988.
i P
Bar it
or 14 T Scale rft=10"
£ Except o5 noted
sc &
) ~jb= y SPILLWAY
: 56
Bor 1§~ 4
\ Spacer bars 2x
Lo A1 i3 3 . RADIAL GATES
- .
g v-v DETAIL B DETAIL C _ 3 "-
A Tyerca Scate 6%4r0" Seale 6ur-0" STRUCTURAL DETAILS-SHEET 1
Scale 310" .

COMPANION DWS: 54 N202

BOONE PROJECT
TENNESSEE VALLEY AUTHORITY
GAISION OF DESICN :

APPROVED

TSUBTTED | RECOMMENDED
2 Gl s |2 W lririoe.
KNOXVILLE 9:11-8i SH| 4 | 54N20IR)-

I E7; N3 coRATRDETED
/%m__. ... 3:2-34

'|f>'




ZOZNPS

Sym. sbout ¢

of gete

dspcs @ S-64x 16- 14"

—_—
3¢ 104% dversll skip B .

3 spes. @ 5-6F74 16% T

o

(3%

) (5¢n201) 54M20/
% e

t
(sex200)
LD

.

¢ rr'm/u'\

SIN2O4:/

) S T I S S

| 2

P8 72 T AT
St o rortions:

6
1.

(7Y aar21h c0%3%
to! frome only

o ey
eLEV Y DETAIL D
Scale 3%/07
‘
Dy
|74

-DETAIL F
»5:0/1 3% -0t

OETAIL G

Scale 3%aro*

[——8r 20§ -£s

c

Dt —

]

e I | .
5 ] |
1

3 ~DETAIL & ’ L
it A L NL S [ E N
3 - 5 - ~ ¥
/*$draln holes iy : L - —L0
ot srame o~ | - Y ] Crug I | Zews Nerp ?J
S - IV 7 /
;’Er z /‘_m uf fs
B Web 7045 . wes # 70v5 R aact
. - N . ) : L
1#drain ».,/g:' é' A . : 3 : R R _ RN .p’e. E
Jﬁbt_ L 4 ll 1 A AT 1
# sy ) eug DETAR FY EFSTESSEEDRS 2
N H teil G
. : o — A v
HALF SECTION £E-F HALF SECTION F~F &2k,
BOTTOM FRAME TOP FRAME .
. (anzo1) (s¢n201)

C 1».:./} v

Prumed boi

7-Z

DETAIL H
Scoke 6%-0" -

Note:’
All gussef Rs P

HALF SECTION G-G

J—J —L

Note:

33-3° ¢ foc frunnions

Top and botfom frames sre fhe
same escept ox shown s noted.

%’w -

DO-DD

AA-AA
Scale I/t . .
Wiz PR
g e
s el
! Sym about &
! L0t 0t
3o |- | ersrsmto S
IR TR 320" D
b+ [# @ 7} -
wes o SN . N\amillo
% " @ . LIFTING BAR .
- . STEEL FORGING ~ MX SINZOZ-]
X © . Scaks 17/ 0" CLEVIS
STEEL. FORGING - MX SAN2D2-2
st ¥ Scole 110"
DETAIL U LIFTING ASSEMBLY
- Mk SEN202-A

Scole 3*e/-0"
Scals

Wold with .assembly
bolts SIN20#3 in
place nd grind smooth

4

-SUN204~1

DETAIL K
| Scale 3%«1-0%

PIN
STEEL FORGHS -0 SHNEOZ-3
Scule a10*

COMPANION DWG S4N20(

e
+ For mantacturer$ details of Rodisl Gebes rofer to American Bridge
Divfsion of United State Stes! Corporation (farewrly Virginia Brice
Ca) fite, TVA confract Ma C-52-13988.
Scate §or-or
R 2 Except 3x Moted
Sa | g | 4 -
L 1 i
- SPILLWAY It
%
. grascrangep gy ne . I
# cotter pin RADIAL GATES |

STRUCTURAL DETAILS-SHEET 2 1

BOONE PROJECT |
TENNESSEE VALLEY AUTHORITY ’
DIVISION OF DESIGN

SUBMITTED RECOMMENDED AFRGVED
so.| ED ez
KNOXVILLE 9-11-81 [3) Jsu] 4 [ 54N202r:




FOZNIS l n - - - - ‘ -
' . ’ ’ ’ W COORDINATES oF
MR FROALE
SWELWE ONSTR FRON £ CREST .
R rom 10 fo il
: - 520"
: . - - S 2 ) Do seale aroomd 8ir thoot - -0 Sor g0 g0 o o | e
- -l I Contr it 2. Mo_chamier 27 inlats, se SECT Ah . - s/ bewm . R v - k,
TITI 1 T T o7 INHY L L S beam % <
- B LA o)
; . — “ ) el § R
i . . = T By 7343 .z7/
! . Lontr., 1 P 5 z‘ {1 i
. i | & SIS i b
; ] Al /é —2r i
B g p J 2 2 B C
O 1 ] constrpT ! 3 15 R
- Contr J#— T o cherrer 20" sdaszy’ \ ‘!
pige | sge] Tcasses e '
PLAN : Fill wth cong oftér "
cohemns are inplecs. t
. For anchor bolts
. sae- SOH20.
- - - 2\, I ._
. R . o 118 .
. ~Liow . Riser stem rocess N ol Tl /# chempor
widened to 646" fo" serve & Easoem R
for decess £425007 :
Consh jhs 20 ®0" 56‘:-1/:, cont
. - - # orconstr. jt
Z1i [ - From £1 12800
O sests. ||| %0 £703100
. mps0og M :
X7 ‘ £ 127709 - -4*—‘1 - HH—0c seale
Outline. o ? € avals g bebir £110000 a3 From .
bhocks 1. D50 fo 1 3440 incl
eals fram £1/3150 fo £ 19400 made
£f 12670 P Al by fiekd.
£1/2650 7 .
d 7€ TN200-4 | lsauum:
N
v e - l__sec00
' . E213/0.0:7 ——%ﬂz
1 . MR SINL200 - URSTR FRON £ CREST..
E " £r10507 #2525 7 |
’ At it (N4 — WIS .
' ’ 00 sesls . :
) oc &oret
. £11295.077 et o e,
| E1129007 .
- . | Er 28509 . ;
' £1 /128007 8. . -
. . . s -
4 - ! E1'127503 ©
' . T e
- & 27007
£ o ey /
“
NOTES: ..
& For fist sew IN200.
2R fine! rock section see Fiald Office dwy IFCH-SIKISTR. ot
| REFERENCE ORAWINGS:
< B It w5 \
‘ . Lo EBross phy 3'M! i Ercent as noted - .
RR ’ T meaw 4 e aN20-8 i
W ) : potsr SPILLWAY I
A : Cut coupling % dimensions
shown, rof r?m-fqvp-nao'a.( .
: . ved. : CONCRETE : t i
4 efec aped: ~ : -BLOCK 12 . 1
| 3 . : I
. OUTLINE I
M SPH.
BOONE PROJECT 1
c e : i . ) . . TENNESSEE VALLEY AUTHORITY
. ) g N T . ) . P . L 7 - N ) . , ‘ ourTTEs npmu
C L DEmRS AgAr RN I o . o . . |é&/’l w,&-ﬂm
. nrn:;ll /':4:50 , = . o Scake 3°=120* - . - . ) . o
= i - Co X . B . - . woxvitee Liz-ia-sofa1] c [ +] 5IN204rs 1 p
. . A - . . . - . - . R - .- co . R . DT A s
- SAE ! ? S - \ H i e : LR et et 5 bbby g fatd D kS L e . 3 -




00ZNOI_] -
h pmSta 330 veariow
EARTH EMBANXMENT NONOVERFLOW DAM. SPHLway Dax ),—us: LINE
840" | 2
! 513920 .
A (- Mox HW ELI3850
NG v
\E
N\
Slore Catle gailery. %t
X - Formed rain holes
. .
Drainage gallery } ¢
0
i 2 N
‘a ! i oY
'.‘ o ; ViLY ‘.l\g 1 £ { Foln rain hies = 50 Curtorn o00uE . Keroups e
Py ] VA 31RE3 T 8 2 ! .
3
. s REERN SECTION - NONOVERFLOW DAM
t 1 LU A
[N [T
EoVoL N BRRER SITE PLAN
- TN RN & s m o ww st
3 \ \ ') \ [ S
1o i IRENES dohoren cy
i ] h—8asE LivE
} VoY Y ' Fixed hoist
3 [SEREER R w ersso
\ SRR R L oL
; NIRRT 160 ton crone
N RERRRS € UNITS—
v [I)
9 N . —
VR
s£e morE A \ o w3300
s AN \\ N \;‘Jabl_ e
l N N, 1 BASE LINE 5 e galiery
> B ax Tws2ot0, €113020y W1 | Trashrsck guize .
! X #3000 cr) z i
. : € DISTRIBUTOR £ /2850
. - 7207 Drainage gsliery
L 3632 Min TWE RO ,Euuzr 4
H
X L J Fan arein hoks-y |1 ,
| ) °\ [,,;}5’9 £/2320 ! i’sﬂm curttin
POWERNOUS! b 7 3 .
Furts 'zxooa%v i T . 550" L ;
y; i \, 160.0
4 Y
e SECTION- POWERHOUSE
@ ! \
M / .
N . . 8 oTE 42
- i Fixed hoist §T8ASE LINE FUR MODIFKATIONS T0 DAM, SEE RAISING TOP OF DAM, 2IE210 2
| 2 813920 22E210, AND SLABS £ CRANE WALL MODIFICATIONS, 21E 218-1 ¥ ~2. H
a \ CMon 10 8113650
\\ -95'35" rachd/ gates
x i Crest £11350.0
N \—& 12750
SWITCHYARD ~ \
£330 “» i N )
~ A Operating chamber
£1330.0 —H © 3 | o Operating galiery
x ¥ | 3 Hydraulically operated
l 1 70.0~ _£1256. G : slige gotes
access rosd—H \ x \ H Sn Trlizeoly | € 167°%00.0'stuice
\ b i Troshracks
<« | Grout curtsin
o 1 "t— Fdn drain holes
1 b \ SECTION - SPILLWAY ' .
i\ ! S S
T \
~—— 5 N \ o ons wgbigase ume PLAN L DOWNSTREAM ELEVATION
.5, 60y
-PROBABLE MAX FLOOD Hw EL 14079 N
2 ! see move 4 [ 1 ZOMED FUTER (" (raIsIG_TOP 0F DM v 1364) Saale 40 0 4 80 Feet e
o A\ &14000- R ===2S )
“ 1 Aox W E113850 SECTIONS
RFTE \ s I
dses it Blly \
AR T - ‘
Ssen el £ } oy, 4 MAIN DAM WORKS it
oo i i s o az .
\ Corch basin LUESLQU™ —Bianiet drain {Stpping____ I
L 1 A L s il GENERAL PLAN l
T A
e \ oy e - ELEVATION & SECTIONS (
; z 7 -
PLAN Wi SECTION-EARTH EMBANKMENT SOGNE PROJECT |
\ i TENNESSEE VALLEY AUTHORITY B
N DIVISION OF DESIGN - H
o - : BuITTED :
cowr! X 1 PROJECT MANAGE .j&._ﬁl v1dfp I Lizged. m— :
sa [ass]ern]  ase
Traz{ | [ . KNOXVILLE n-20-0] 3| c}4{ ION200r2
TS S
. . S soree
it N P, AT A
e @ - [Ckin Dt [0 ] T
| WM, ANG CAX ANQ WMO BSM TN, w3 R
TRk e et " i : il




10ZMOL| 9 | 1¢ | 2 | 3 | 4 5 6 | 7 8 9 __10 11 12
NONOVERFLOW DAM STA 7¢17.00—=} POWERHOUSE 5TA 3+43.00—~1 SPILLWAY STA 3+29.00—=f NONOVERFLOW DAM
STA TR0~ 445" 5 BLOCKS © 41.5'=207.5' . 580" 3 BLOCKS 0 38.0'=174.0° 40 1.8 4 BLOCXS © 41.5'~166.0" M5 3207 _L—5% 2450
SERVICE BAY -3 FIU&FENKN(S © 35.0'+6 PIERS @ 6.5'=214.0' A
o u
(O] @ ® ® ® 0] ® ® ® @ © ®@ ® @ JereRds
A4 B C D Myt
— ']/51 NOTE A ha | ha| hal R AL f 2 e ine BN
—_ - — - —— e —— . — B I, e e o
S P o s a0 s or oot
________ ? = I B, 13042 R‘ ml’mnssusl[nm ARE
( ) B ETNGIOR, CORDIATES
f
e =}
s = T = B
M CRAME RAIL
N - SLUIGE DISHARCE N TMOUSINDS OF QRBIC FEEY PER SECIDO
A - N H 2 3 ‘ ol
. i S £ ; i -
= - oo sraue 1 L1 a
Ulomemn ss0f
+-a 1200 B ]
| 3T &
te—— ¢ g 14 S ] C
. g
p- Y L w0 ly
TRAINING WALL EXTENSION- é 2l 1220B
A H
3 A
Lt kil b ) % s w ..4““3 |—
PLAN SPULGY DISGARE I TOVSES OF GBIC FEET FER SO
DISCHARGE FROM SPILLWAY GATES & SLUICE
o & D
® 6] ©] ©] ® ® @ ® ® ® ®© @ ®@ ® @
= 2 ne & DNSTR R 13920 EL 1304.42- 13920 -,
; 1L Lve wes . B
ba o 222 Ta = ] Tl il i, - = rosse e
[ 005 L [X3 350 LX) 1] 35.0°
C s . [ H - . 4 n . —
[pss0 I u o o oy
: \¥n1kmsmn: 33x38° RADIAL GATES:
—x H Z iy Ve 1 o Vg e e e M ] ] {7 B E
By S sk | (1] v 1B == —= .
[, ] \ 13020 TT —
™ ;; i — 1 )| B R T ra = 1300 § fMAX bW €L 13200
I Za ] ] =
C 4 — = o G T e g g rom s
- e LT T e e 1 g o |
— = \TING GALLERY
[usoo PO ST = T - uw]  SBT rta e g
B e e s it AT L [T S e
=— B e N i 0 1250
W e 281, T - .
| DOWNSTREAM ELEVATION BT ] N ] S sice o o F
| ~BASE LINE oR 1620’ e
2 of L ROUT CURTAIN
= I — sg_oem oo ™ s s
e 1m0 B 1320
o s o a8 10 e o E-E
s e wsmef = T
B 15710 (BL0GKS 2-4) - FOR MOOIFICATIONS TD NONOVERFLOW DATA. SEE RAISING —
e (_W; » - L romen oramws GATE MAINTEHANCE PIT Top OF B ZIEHO. MO SABS & GRANE WALL -
siore 1 v B (RO 2ot 4 oans b N e s
camr cuuzR N
A - | a—
o i et e e oS
a0t 1 v A .
(o 120
et 1 v oss e E - SPILLWAY, POWERHOUSE & NONOVERFLOW DAM
SLOPE 3 OM 0.55- BLOCX 4 « %l’( GALLERT.
510 '
5 F—wm ey ¢ ”‘i";:m pe e GENERAL PLAN, ELEVATION
PO oma amTa .| umoen o e
b o a e & SECTIONS
_ 1
SECTION A-A N o g vass | oo comran
@L00S 2-4 AS DOICATD ' 0 st e o I-- l.—-- ‘ ..—-..l — l —— | —
Lo e ar 160.0° ! o e 22
c-¢ BOONE PROJECT
D-D TENNESSEE VALLEY AUTHORITY
FOSSIL 0 NTORO DGIEIRDK
wrocno roo [ 33 50] 31 ] ¢ [ 10W201 R 8

~FLECTRONTCALLY RESTORED DRAWING
! 2 3 4 l S 6 7 8 [ THIS DRAWING HAS BEEN COMPLETELY REDRAWN PLOT FACTOR: 360 D, RADI:
Ak GRS B v wa] AND SUPERSEDES :(10N201_RT) = 00 MOT ALTER WhbmsALLY




NenoveRR.oW oA poneRousE Fumy WHOWRLOW D L 1 A
“y 5 MoK 0 415 = 2075 sa¢ 3 BLOCKS 0 580" = 1740° 4 BL0KS @ 08 = 1680 uy & vaREs.
o S i s o XIS st 244500
s 10+27.00 STA 747500 ICE BAY o 3 SPILLWAY OPENINGS @ 380°+6 PIERS ® 8.5 = 214 a 1363
C
® 66 60 6 6 Q ® ® ® ® @ C ® atonoss || of-roe oo s A
B+ -3 e s1a|swzae 1o
DRAINAGE GALLERY~ a1m20 | rease Live 000 0T 32, 15 5 23, 34, 85
Ty P A T TV a e aaa g T o
TBOX T
T mse .
{ U e foveani [T
[l 1 | J
31 ] —
¥
a0 1
!
— )
|
[I] 1t
1
s | x HERE i B
N Dy (41H500) | [} it 2 5
i i
gd @ ! il i = N
consTR [ [ j I:] E D/E oreRsion
BuKET AT [wices
sne —
A67x10.0" TOP OF TRAINING.
cd mone ST Naem o N R A
L,
r‘BAI LINE
D‘J SECTION A—A C
ROOx 1 43 oM
BLOGKS 2,84 AS INOICATED
PLAN FOR CONSTR JTS SEE STCTION B8
soug 1= 3
-BASE LDE —
1o €
& 2o o
g T s [ B0 s "
3 ¥ swa FM\ 74 L1/ nos, 12 0C )
- 8 13700 LY b FJ L= nos, 17 0c
SPECLAL REINF 2 = no3, (2 o
1 o o 1 L1 R0 GATE ancoRAGE — ]
e 2 1387 =
1z — noa, 11 o¢
2as AT coTR 8 2 9,17 oc
Nz 1] 0
- e romen oranes 517 S #R 10" Low, 707 0 14
¢ T o EAGY LiFT St
2 g
E B < 3 £
E z LEL o romen orains, a0t oc
1020 MAX TW 13249 1O £ 1300, LS AT
ELEVATION OF SPILLWAY PIER oy sz o TR e 2
Soeme won wnsne ‘SPoraTiNG SuLRY = H
w or o rmaas p
¢ B 0 g ] e = 100 cume
b P 3 o NG a ![_
3 o vno e “ a 27 consm s CALLERY AT CONSTR RASHRACK
TR = ™ CRETY Se7zi00 STy | SWICE B 17830
=y 5 s e ST S Koy Gmes
- T T S ————— VTS 12560 .
o . T )
200 HALF RO PIFE. T CURTAIN 1200 i = Fod® L801-GROUT GURTAIN
ATOH LINE us) Voo NN Sy T T o0 3 S 2 F
. 23 DEEP, 10°2, 1.5 HALF-ROUNO PIPE vty J BASE LI
FON ORAIN HOLES, 7.0°0G, 35" OEEFxJ ‘P_B& LINE 53 12088 !
o i |
- TION D—
SECTION B-8 SECTION C-C CONCRETE PLACING INSTRUCTIONS SECTION D-D
500G 3 &6 MEIGHT O LIFTS A0 RATE OF PLACING SHALL O€ AS FOLLOWS: NOTE A:
FOR UODIF CATIN TO NONOVERFLOW |
seruway DAl SIE RAISDIG T0P OF DA, ZIEZID.
;0K 12 BELOW £ 1255: AMD SLABS & CRANE WALL MOGIFICATIONS,
o w20 BLOGKS 11 THROUGH 16 24—#T LISTS, EAGH EIPOSED 3 OAYS. MDA & oD
conT TYPE srns" "_Fﬁ P g MAX HW EL 1585 = ABOVE EL 1255
oS b 2, o D COITION, crion B0 113 & 14 DR -7 LIPS e oD 3 B T
-t -4 . LOAD 15 LIMITED TO DECX LOAD THEN 5T LIFTSEADH EXPOSED 3 DATS. —— A7 7 4
— w7 ox 14 oS o PRrCTO of 0.5 BLOCK 12: TWO 24-FT LIFTS, EACH DSOSED 3 DAYS; THEN b AR T =2
g hid ST LIFTSEACH 3 oars. KLY esTo S
i E — Y ——— OS5 414 0 T LIS 2 Do 3 0w S Yol [ =] % [==
o cLosD GATE . Ly opew o SCALE: 1°220-0" EXCEPY AS NOTED)
V-GROOVE ABOVE FILL SRFACEN 1411 , 1 LIFTS: FAGH EXPOSED 3 DAYS. ALL 37T LIFTS IN CONTACT
SOt el e 1 & oEsIcn cmoITIONS: WITH ROGK ARE Ta HAVE EMGETDED PIPING FOR COOLING
OP-STREAU FACE ) iy o1z o a 0] R e e SPILLWAY & NONOVERFLOW DAM
FERTEY g " 4 I FLED AT & 13520,
o rmec s b3 mr uil bl ey 2 s e 4 1 Toe NONOVERFLOW DAM
oS CltEmis noFID ATe e 00K 17 418 54T LIFTS, £ACH DIOSED 3 DAYS. ALL LIFTS 0ELOW
g 7 comsREA Fiou 4TS wstves reou cares iz 1 o B e ARE 0 PRV EARGIOCD PPN FOR COOLING NI PRINCIPAL FEATURES
s e | 0 S 5 o o 120 OF DESIGN — SHEET 1
NN)
- SLUICE SECTIONS BLOOKS 170 7 INGL: TWO Z4~FT LIFTS. EACH EXPOSED 5 DATS:
NONOVERFLOW DA SHONING TIPICAL REINFORCEMENT TN 24T LUTS UNTIL ROCK IS COVERED, £AOH LIFY EXPOSED
e SECTION E-E ORI o MM O TWD S0 LTS TN T
PLAN Z Lt LIS, EAch EXPOD 5 DAYS: TN 371 1175, e e emmr [ wmar | own | wwan | mor
SHOWING CONDITIONS OF LOADTNG Neti
SHOWING ARRGT OF SEALS FOR PIER REIM OESIGN EXPOSED 3 0AYS. -
AT UPSTREAM FACE BOONE PROJECT
b TENNESSEE VALLEY AUTHORITY
FOSSIL A0 HIDRD ENGIREERING
COMPANION ORAWING: 10N204 | Autockd s 31 [ c [ 10W203 RS

ELECTRONICALLY RESTORED DRAWING PLOT FACTOR 200
1 2 3 4 5 6 7 8 l THIS DRAWING HAS BEEN COMPLETELY REDRAWN P oo A%
T NPT Y. 7w AND SUPERSEDES :(10N203 R7) - 00 T ALTER UnwcY



@

oEi

B R
. o

Y0OZNO| l

£6.0°

lneoo)

f4.5 5 blocks @ 415" » 2075 580 5 blocke & 360°=/74.0° 80" 75" 4 blocks @ 415" 166.0" 85 20
LSt w2100 {~——=SEE NOTE A~ B L3 7e7500 Vst 701700 L 5v4300 |5t o500

0001, ® ® ® ® ® ® F . y

R e £E1139. ating Deck £11394.42
£1/386.5>, S1TTTTT o Fdss

=
2 £E1 13520
0" 0 hatt round

Traning Walt Exfensin

6.0°7/0.0° Jrainage gatliery
86‘0//‘1’/ droin to stetion sump

200D hatt ro;a pipas b -
o -
et 2251 Toerok55 )3 250 1120001}
. 3| eazo=a20r 11
39T
SECTIONAL ELEVATION THROUGH GALLERY
. . Scata e300t . -
6567 -BASE LINE
N i pEL 13570
. N PR
2504 I :
E-Yoad ! Z= ! .
| i) 50 lifts
£155084) A N ! .
’ £113555 ccrost 113500 G
£ 13650, t
£/134003 < cE1i3390
N I—»P | cerivso
Z L7
Tio e seal Tyoe O seu. )
e e \ceriaaldy T Type & seah
. :
L= Zo, . -
Contr j1- A0 Vifts /-. 2 o 2800
Bucke? uwetarizg [T ‘;‘;"‘“’ .
g l——t-Corrarcom ties wetl
n
—H— JE - .

200 SINEIE.

Scale g0’

SECTION M-M

"SECTION F-#

v ;
— ‘FGIJ'ELINE

Scake Po2or
| TWE29303 _ gki12930.
2635 b5 por 39 77
F trom weight ond
A contrivegel force
W £112720 of Hlowing weter
Wity (I
mﬂfwﬂdl" -,.,,,
Uit cume tull aren WN
SECTION N-N SECTION N-N SECTION P-P .
LOAD DIASRAM DURNG. LOAD DIAGRAM "L LOAD OUGRAN DURING
MAY FLOOD DISCHARSE CONSTRUC TION CONDITIOW AT FLOOD DISCHARSE
Scak 1720 State 180, . Scale 120

ke

"sue LinE

WBASE LINE

I 12800 Biock 13

L Top of walls

(E1 12725 Block 4

"Bracke? for
iep gate

=

L+
Cetr

Uplift over tult &

£1 12560

(W elrrzo

SECTION PP,

Scale 120

Werter load

[ "”:‘?/2 onste j# A -
_ N ‘o . il . hescheater fo fhis spsch
200 "SECTION % fopemit removal of *
} . - . N tap pate
L - . . NOTE A: - : .. . R
P © FOR MODIFICATIONS To NONOVERFLOW N
- SECTION G-6 - DAM, SEF RAISING TOP OF DAM, 21£210 *
Na§ Zbe
1t
i AP .
- . Scels I 100 B
: Except 43 noted

SPILLWAY & NONOVERFLOW DAM

Mob, 8%

e
Worses, see SECTIN A/

SECTION L-L
. SHOWING TYPICAL REMNFORCEMENT

PRINCIPAL FEATURES
OF DESIGN -SHEET 2

BOONE PROJECT

TENNESSEE VALLEY AUTHORITY
- OVISION OF DEBIGN

'\ COMPANION DRAWING: ION203

BUITTED REEw APPROVED
wioxvitee | z-2-s1 [s1]c[4] 1ON204rs]

Eoo
.., 7129

P

-

:‘:-‘-ﬁ 28 a5y



8-

2o
— 13200
Hotey 384
3
%
el o | A Ottch, sae g
70" Hoks 324
ki ~ . .
g 8 .
i <
& .2 4
k| . K
Bam;.:\\. o wtr Jis
. o saoy o965, &4 Y -
oy | i,
T 5N E7 -
ruﬂz’gnj . N . by 0-0"
one . . 2
FHk 21N200-586 ¥ Contr j¢ $ \
A ' E 2 i 3 ‘ \ . o
i 113320 &
L M— —]~_ \,- Ve Note:
V-grooves 08 horiz s &0\ I Flgures tused on
> contr j# Cor 4852 Contours show dicios
A = ! i Y TR oclw U920,
rhon st £ 43500
-Ho fvar) L ve-
i 2
Ve o Contr_ it P/ £1 1920
Sce M, 2N I3 /
Bl
/ / / 0 :
AP |
=Fcanst )ru otk i7 R / »ﬁ» / PLAN- BLOCK 18
X fr J!: Botfom f”:, I - - SHOWING CONTR JRI ASDW 21 0%0.0
I . C/ // ANO SLOPE OF TOP SURFACE
g 'Y $
§§ 8.8 ,
PLAN
s2:0°
246" 290" . 45 U"fﬂ “] 20007 120" ¥ fratd
Sotug, mt ZIKI00G . .”‘_1 [ - P fflulr_/f,m
00 . 77,2 £ %0 ~ 6143520 )"
: . (£ 15500, Ralkng pive sweef Hl £ 15500 & waries
[ [N 2iN200-4" - T .
+ For reid of sieaves| £ K165 24 6 0rain
: " Conte Jt Soe ZIN2O5.- i
: 2] )
pme i conetr gt ot 12500,
5 E s svoigh? ond inonspicous
374t pipa, Constr Jt, bottom & soets | oS GRISIB 1D V- groeve.
ok ZN2004 o Bt K ‘g 1= CEIIT8S ’
g ;
7o ol B tr Iy QH N ‘H N .
: € somts Siny &rmopt | roame.
~f-Pug ens of pe of cach contir o Vgroove of this
IO e & 1520, constr jt
A baiow. 2115850
7 . . il
7/~ 87 parous conc pips,
= mk 42O \ £14x007 .7/
A \ s
e 2021 round corr 5t pive, \ 1 135807 ’ .
> ook 22001, cont , see Colwﬁr-b\ 3
2N, DEDR 8- £ u500 /\ ‘t%
i ? 0
£1 #6507 {\\
£113400 4 CETAL A
Fcky drahs, see 21
NS Mot 5 | sur 212002 L
o u350
4 . 1 N
; !
g onstr 1,61 0.0 - b
To gariry | -
Egel, Betham o Bock 17 T st o e »
i DETAIL 8
SECTION A-A [T 8
¢
N foh droing, se¢ \
10M205, Mote S

1 " CA aries, 08,
£5f plpe by rield
sty by 1R

00
MES:
£ ChamfRer aif crpasod ades 17
2.for CONCRETE. seo. N3,

FLACIG 1451
& Droinage rrom fhe oifch Sl be fo the upstresm corner gt -
Ste 24770
&The fch shall be flled with crushed rock s shown on SECTION
AA. The rock shall be graded fram §to K*size.

3 for final rock sechions see Fiekd Office dg 3/PCH4-IIXI499.

REFERENCE DRAWING'S :
for lst sea ANAOO.

Scaie §*r-0"

NONOVERFLOW DAM

CONGRETE
BLOCKS 17 & 18 -
OUTLINE

BOONE PROJECT

TENNESSEE VALLEY AUTHORITY
DIVISION OF DESIGN

SUBMITTED REViEw APPRGVED

Bt | Uiyl Ly Bl

2IN207 82

KNOXV(LLE . [5-2-5/ silelel

OIS -
A

:-..;.- Y 23 155

G IUAT WSS AU

1mE
Ao



