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SPILLWAY TUNNEL DISCHARGE TABLES
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INSTRUCTIONS FOR USE OF TABLES

1. Tables Update

These tables supersede the tables dated March 1999. The tables were
revised to remove discharges over the emergency spillway for
headwater elevations above its crest elevation of 1715 feet. Because of
concrete growth issues, the emergency spillway was taken out of service
in 2003. The computer code SPILLQ generated the tabulated
discharges. _ '

The March 1999 tables were issued after new spillway ‘gate indicators
were installed, which required re-measurement of the gate opening
heights. - Whenever the spillway gate indicators are replaced or their
zero indicator positions are reset, the opening heights under the spillway
gates at every indicator position must be re-measured and the spillway
tables must be re-computed. When the zero indicator positions are reset,
the opening heights under the gates may change for every indicator
position and discharges computed assuming the previous opening
heights may no longer be correct. The gate openings on which these
tables are based were measured in 1997.

2. Purpose of Tables

These tables provide a means for setting required spillway tunnel
discharges (including emergency spillway discharge) and for
determining the discharge when a specific arrangement of spillway and
sluice gates is in use. At Fontana Dam, the spillway gates and sluices
are operated together.

- 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 operation of
the spillway tunnels. :

Because model data are not available for discharges over the gated
spillways at Fontana Dam, the spillway gate discharges included in
these tables are based on estimated discharge coefficients obtained from

ratings of other spillways that are not identical to Fontana Dam
spillway. The sluice gate discharges included in these tables are based
on an assumed friction coefficient for the sluice tunnel along with loss
coefficients for the entrance and gate slots as determined for the similar
sluices at Cherokee Dam.

3. Range of Tables

The tables cover a discharge range from O to 184,960 cubic feet per
second. Headwater elevations range from 1600 feet to 1720 feet.

The tabulated discharges include flow over the tops of one or more of
the spillway gates, which occurs for some arrangements when the
headwater elevation exceeds 1710 feet. Overflow is permitted at
Fontana because the spillway gates were designed for it. The overflow
discharge was calculated using an estimating method similar to that used
to compute discharge over the spillway crest.

4. Arrangement of Tables

The tables show spillway tunnel 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 spillway and sluice 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 and Sluice 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 spillway and sluice gate is to be set for any
particular discharge given in the tables.

Because 1675 feet is the crest elevation, only arrangements 1 through 6
(sluices only) are specified for headwater elevations below 1675 feet.



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 4000 cubic feet per second. The incremental
discharge between tabulated values of consecutive headwater elevations
is generally less than 1 percent. These increments are exceeded in some
cases at the higher headwater elevations and near the extreme ends of
the tables. 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 should be used. For
example, the column headed 1680.2 should be used for actual headwater
elevations between 1680.15 feet and 1680.24 feet inclusive. When the
actual headwater elevation is exactly halfway between tabular values,
the larger value is to be used.

6. Raising and Lowering Gates

The operating mechanism for raising and lowering the spillway gates is
located on the deck of the dam. The gates are raised individually by
operating an electrical switch attached to the operating mechanism. As
the gate is raised or lowered, the gate opening is indicated on a dial that
is visible from the control switch. The gates may be stopped at any
opening, but only the openings shown in the spillway gate arrangement
table on page 5 may be used. The operating mechanism for opening the
sluice gates is located in the gallery at elevation 1605 feet. Only the
fully opened sluice gate position is used in these tables.

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
24,490 cubic feet per second with the headwater at elevation
1690.83 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 1690 feet and 1692 feet are found on page 18. The
headwater elevation closest to 1690.83 feet is 1690.8 feet. In the
column headed 1690.8 the discharge nearest to the required 24,490
cubic feet per second is 24,590 cubic feet per second located near the
top of the page. By tracing the horizontal line in which 24,590 cubic
feet per second appears, to either side of the page, we find that gate
arrangement 7 is the one for producing the discharge closest to 24,490

. cubic feet per second at headwater elevation 1690.83 feet. Referring to

page 5 it is found that the gates should be set at the following gate
openings: spillway gates 1 and 2 at indicator reading 1; spillway gates 3
and 4 closed; and sluice gates 1, 2, 3, 4, 5, and 6 fully open.

After all the gates are set, changes in the headwater elevation may
require changes in the gate arrangement to maintain the desired
discharge. For example, if the headwater should fall to 1685.08 feet, the
discharge will be found in the column headed 1685.1 on page 15. In this
column the discharge closest to 24,490 cubic feet per second is 24,710
cubic feet per second for gate arrangement 8. To change to gate
arrangement 8 from gate arrangement 7, spillway gates 3 and 4 would
be opened to an indicator reading of 1.

Example 2 -- Suppose the operating records show that the headwater is
at elevation 1716.25 feet, and gate arrangement 39 is in use. The
headwater is found on page 31, which is marked "Headwater 1716 to
1718." The elevation given is exactly halfway between elevation
1716.2 feet and 1716.3 feet. The larger value, 1716.3 feet, is used. In
the column headed 1716.3 opposite gate arrangement 39, the discharge
is found to be 85,180 cubic feet per second.
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FONTANA DAM
SPILLWAY AND SLUICE GATE ARRANGEMENTS

Sluice Gate Nurﬁber

Spillway Gate Number Spillway Gate Number Sluice Gate Number
A Tunnel No. 1| Tunnel No. 2|  Tunnel No. 1 Tunnel No. 2 N Tunnel No. 1| Tunnel No. 2|  Tunnel No. 1 Tunnel No. 2
rrange- rrange-
ment ment
Number 1 2 3 4 1 2 3 4 5 6 Number 1 2 3 4 1 2 3 4 5 6
1 - - - - - - - - Open - 31 9 9 8 8 Open | Open | Open | Open | Open | Open
2 - - - - - - - Open - Open 32 9 B 9 9 Open | Open | Open | Open | Open | Open
3 - - - - Open | Open | Open - - - 33 10 10 9 9 Open | Open | Open | Open | Open | Open
4 - - - - Open | Open | Open - Open - 34 10 10 10 10 Open | Open | Open | Open | Open | Open
5 - - - - Open | Open | Open | Open - Open 35 12 12 10 10 Open | Open | Open | Open | Open | Open
6 - - - - Open | Open | Open | Open | Open | Open 36 12 12 12 12 Open | Open | Open | Open | Open | Open
7 1 1 - - Open | Open | Open | Open | Open | Open 37 14 14 12 12 Open | Open | Open | Open | Open | Open
8 1 1 1 1 Open | Open | Open | Open | Open | Open 38 14 14 14 14 Open | Open | Open | Open | Open | Open
9 1.5 1.5 1 1 Open | Open | Open | Open | Open | Open 39 16 16 14 14 Open | Open | Open | Open | Open | Open
10 15 15 15 1.5 | Open | Open | Open | Open | Open | Open 40 16 16 16 16 | Open | Open | Open | Open | Open | Open
11 2 2 1.5 15 Open | Open | Open Opén Open Open. 41 18 . 18 16 16 Open | Open | Open | Open | Open | Open
12 2 2 2 2 Open | Open | Open | Open | Open | Open 42 18 18 18 18 Open | Open | Open | Open | Open | Open
13 25 2.5 2 2 Open | Open | Open | Open | Open | Open 43 20 20 18 18 Open | Open | Open | Open | Open | Open
14 25 25 2.5 2.5 Open | Open | Open | Open | Open | Open 44 20 20 20 20 Open | Open | Open | Open | Open | Open
15 3 3 25 2.5 Open | Open | Open | Open | Open | Open 45 22 22 20 20 Open | Open | Open | Open | Open | Open
16 3 3 3 3 Open | Open | Open | Open | Open | Open 46 22 22 22 22 Open | Open | Open | Open | Open | Open
17 35 35 3 3 Open | Open | Open | Open | Open | Open 47 24 24 22 22 Open | Open | Open | Open | Open | Open
18 35 3.5 3.5 3.5 Open | Open | Open | Open | Open | Open 48 24 24 24 24 Open | Open | Open | Open | Open | Open
19 4 4 3.5 3.5 Open | Open | Open | Open | Open | Open 49 26 26 24 24 QOpen | Open | Open | Open | Open | Open
20 4 4 4 4 Open | Open | Open | Open | Open | Open 50 26 26 26 26 Open | Open | Open | Open | Open | Open
21 45 4.5 4 4 Open | Open | Open | Open | Open { Open 51 28 28 26 26 Open | Open | Open | Open | Open | Open
22 45 45 45 4.5 Open | Open | Open | Open | Open | Open 52 28 28 28 28 Open | Open | Open | Open | Open | Open
23 5 5 45 4.5 Open | Open | Open | Open | Open | Open 53 30 30 28 28 Open | Open | Open | Open | Open | Open
24 5 5 5 Open | Open | Open | Open | Open | Open 54 30 30 30 30 Open | Open | Open | Open | Open | Open
25 6 6 5 5 Open | Open | Open | Open | Open | Open 55 32 32 30 30 Open | Open | Open | Open | Open | Open
26 6 6 6 6 Open | Open | Open | Open | Open | Open 56 32 32 32 32 Open | Open | Open | Open | Open | Open
27 7 7 6 6 Open | Open | Open | Open | Open | Open 57 34 34 32 32 Open | Open | Open | Open | Open | Open
28 7 7 7 7 Open | Open | Open | Open | Open | Open 58 34 34 34 34 Open | Open | Open | Open | Open | Open
29 8 8 7 7 Open | Open | Open | Open | Open | Open 59 UpP 34 34 34 Open | Open | Open | Open | Open | Open
30 8 8 8 8 Open | Open | Open | Open | Open | Open 60 upP upP 34 34 Open | Open | Open | Open | Open | Open
61 UpP uP upP 34 Open | Open | Open | Open | Open | Open
62 UpP UpP uP UpP Open | Open | Open | Open { Open | Open

Figures in columns under each spillway gate number refer to gate opening indicator readings.
"UP" indicates gate raised above water surface

dash (-) indicates closed gate,

"Open" indicates gate fully opened,




FONTANA DAM

SPILLWAY TUNNEL DISCHARG

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

1600.0 | 1600.1 | 1600.2 | 1600.3 | 16004 | 1600.5 | 1600.6 | 1600.7 | 1600.8 | 1600.9 | 1601.0 | 1601.1 | 1601.2 | 1601.3 | 1601.4 | 1601.5 | 1601.6 | 1601.7 | 1601.8 | 1601.9 | 1602.0
1 920 930 940 950 960 960 970 980 9%0| 1,000( 1,010| 1,020f 1,020 1,030{ 1,040| 1,050, 1,060 1,060( 1,070| 1,080| 1,080 | 1
2| 1,840 1,860| 1,870 1,890 4,910| 1,930| 1,950| 1,960( 1,980| 2,000| 2,010| 2,030 2,050! 2,060{ 2,080| 2,100| 2,110} 2,130| 2,140| 2,160 2,170| 2
3| 2,760 2,780| 2,810| 2,840( 2,870{ 2,830| 2,920| 2,940| 2,970| 2,990| 3,020| 3,050} 3,070] 3,090| 3,120 3,140| 3,170| 3,190| 3,220 3,240} 3,260 | 3
4| 3,680| 3,710| 3,750( 3,780] 3,820| 3,860( 3,890| 3,920| 3,960| 3,990| 4,030| 4,060{ 4,090 4,130| 4,160| 4,190| 4,220 4,260( 4,290 4,320| 4,350 | 4
5| 4,600 640 4,690 4,730| 4,780| 4,820 4,860] 4,910| 4,950| 4,990| 5,030| 5,080f 5120 5160 5200| 5240 5,280] 5320| 5,360 5,400f 5440| 5
6| 5,510 5570| 5,620 5,680{ 5730| 5,780| 5,840| 5,890| 5,940| 5990| 6,040| 6,090 6,140| 6,190 6,240| 6,290 6,340| 6,380 6,430( 6,480, 6,520 6
Egg HEADWATER ELEVATION %’%
°%=1 1602.0 | 1602.1 | 1602.2 | 1602.3 | 1602.4 | 1602.5 | 1602.6 | 1602.7 | 1602.8 | 1602.9 | 1603.0 | 1603.1 | 1603.2 | 1603.3 | 16034 | 1603.5 | 1603.6 | 1603.7 | 1603.8 | 1603.9 | 1604.0 |°%*
1] 1,080| 1,100| 1,100] 1,110} 1,120| 1,130| 1,130| 1,140| 1,150( 1,160| 1,160( 1,170 1,180| 1,180| 1,190{ 1,200| 1,210 1,210 1,220| 1,230 1,230 1
2 2,170 2,190| 2,210] 2,220 2,240 2,250( 2,270| 2,280| 2,300| 2.310| 2,320| 2,340f 2,350| 2,370 2,380 2,400 2,410( 2,420] 2,440| 2,450| 2,470} 2
3| 3,260| 3,290| 3,310f 3,330f 3,350( 3,380| 3,400| 3,420| 3,440| 3,470| 3,490{ 3,510} 3,530| 3,550| 3,570| 3,590| 3,620| 3,640| 3,660{ 3,680 3,700} 3
4| 4,350| 4,380| 4,410f 4,440F 4,470| 4,500| 4,530| 4,560 4,590| 4,620 4,650 4,680f 4,710| 4,740| 4,760| 4,790| 4,820 4,850| 4,880( 4,900| 4,930 4
5 5,440| 5480| 5,510 5550 5,590 5,630| 5670 5700 5740| 5780| 5810 5850 580| 5920 5860, 5990| 6,030| 6,060| 6,100 6,130 6,160 5
6| 6,520 6,570| 6,620| 6,660 6,710; 6,750 6,800 | 6, 840 6,890| 6,930 6,970 7,020 7,060| 7,100 7,150| 7,180| 7,230| 7,270| 7,320 7,360| 7,400| 6
5 HEADWATER ELEVATION 5
°%=| 1604.0 | 1604.1 | 1604.2 | 1604.3 | 1604.4 | 1604.5 | 1604.6 | 1604.7 | 1604.8 | 1604.9 | 1605.0 | 1605.1 | 1605.2 | 1605.3 | 16054 | 1605.5 | 1605.6 | 1605.7 | 1605.8 | 1605.9 | 1606.0 |°%*
1] 1,230 1,240 1,250} 1,250| 1,260| 1,270| 1,270| 1,280| 1,290| 1,290| 1,300( 14,3101 1,310| 1,320| 1,330| 1,330| 1,340| 1,340| 1,350| 1,360| 1,360 | 1
2| 2,470| 2,480| 2,490( 2,510 2,520{ 2,530| 2,550| 2,560| 2,570| 2,590| 2,600 2,610| 2,630 2,640| 2,650 2,660| 2,680 2,690| 2,700| 2,710| 2,730 2
3 3,700 3,720 3,740 ,760| 3,780 3,800( 3,820 ,840| 3,860| 3,880| 3,900| 3,920{ 3,940| 3,960| 3,980| 4,000{ 4,010| 4,030| 4,050| 4,070| 4,090 | 3
4 4,930 4,960| 4,990f 5,010 5,040| 5,070 5,090| 5120 5,150| 5,170| 5,200| 5,220] 5,250| 5,280 5,300| 5,330| 5,350| 5,380 5,400| 5,430 5,450 4
5| 6,160 6,200 6,230{ 6,270 6,300 6,330{ 6,370| 6,400| 6,430| 6,470| 6,500| 6,530{ 6,560| 6,600| 6,630| 6,660; 6,690 6,720 6,750| 6,780, 6,820 | 5
6| 7,400| 7,440| 7,480 7,520| 7,560 7,600( 7,640| 7,680| 7,720| 7,760| 7,800| 7,840| 7,880| 7,910 7,950| 7,990{ 8,030| 8,070 8,100| 8,140| 8,180 | 6
E%E HEADWATER ELEVATION %‘g
°%=| 1606.0 | 1606.1 | 1606.2 | 1606.3 | 1606.4 | 1606.5 | 1606.6 | 1606.7 | 1606.8 | 1606.9 | 1607.0 | 1607.1 | 1607.2 | 1607.3 | 16074 | 1607.5 | 1607.6 | 1607.7 | 1607.8 | 1607.9 | 1608.0 |°%*
1] 1,360! 1,370 1,380| 1,380 1,390| 1,390f 1,400{ 1,410] 1,410| 1,420 1,420| 1,430 1,440| 1,440| 1,450( 1,450( 1,460| 1,460| 1,470| 1,480( 1,480 | 1
21 2,730} 2,740( 2,750 2,760| 2,780| 2,790| 2,800 2,810{ 2,820 ,840( 2,850 2,860 2,870 2,880| 2,890{ 2,910 2,920| 2,930| 2,940| 2,950 2,960 | 2
31 4,090 4,110 4,130| 4,140 4,160| 4,180| 4,200 4,220| 4,240 4,250| 4,270\ 4,290f 4,310| 4,320 4,340 4,360| 4,380| 4,390| 4,410| 4,430| 4,450 3
41 5,450 ,480( 5,500| 5,530| 5,550| 5,580| 5,600| 5,620| 5,650 5,670} 5690| 5,720f 5,740 5,770 5,790| 5810] 5840 5860 580| 5900| 5930 4
5| 6,820 6,850| 6,880 6,910 6,940| 6,970| 7,000| 7,030( 7,060; 7,090{ 7,120| 7,150{ 7,180| 7,210 7,240| 7,270} 7,290( 7,320 7,350| 7,380| 7,410| 5
6| 8,180 8,220 8,250| 8,290| 8,330| 82360 8,400 8,430 8470 8510| 8,540| 8,580 8,610] 8,650| 8,680| 8720} 8750| 8,790| 8,820 8860| 8,890 | 6
%5’5 HEADWATER ELEVATION Eg;
°¢=| 1608.0 | 1608.1 | 1608.2 | 1608.3 | 1608.4 | 1608.5 | 1608.6 | 1608.7 | 1608.8 | 1608.9 | 1609.0 | 1609.1 | 1609.2 ! 1609.3 | 1609.4 | 1609.5 | 1609.6 | 1609.7 | 1609.8 | 1609.9 | 1610.0 o=
1| 1,480 1,490 1,490| 1,500} 1,500} 1,510 1,520| 1,520| 1,530{ 1,530] 1,540] 1,540| 1,550 1,550} 1,560 1,570| 1,570{ 1,580{ 1,580{ 1,580} 1,590 1
2| 2,960 2,980{ 2,990f 3,000f 3,010 3,020| 3,030] 3,040{ 3,050| 3,060 3,080{ 3,090( 3,100| 3,110 3,120 3,130| 3,140( 3,150f 3,160! 3,170} 3,180 | 2
3| 4,450 4,460( 4,480 4,500 4,510 4,530 4,550] 4,560{ 4,580 4,600( 4,610| 4,630{ 4,650| 4,660 4,680| 4,700 4,710 4,730] 4,740 4,760} 4,780 | 3
41 5,930 5,950 5,970| 6,000 ,020| 6,040f 6,060 6,080( 6,110 6,130| 6,150 6,170{ 6,200 6,220 6,240 6,260 6,280 6,300{ 6,320 6,350 6,370 4
5] 7,410| 7,440| 7,470} 7,490 7,520| 7,550} 7,580| 7,610 7,630 7,660| 7,690 7,720{ 7,740| 7,770| 7,800| 7,830| 7,850( 7,880( 7,910 7,930| 7,9 5
6| 8,890 8930| 8,960 8,990 9,030| 9,060| 9,090| 9,130 9,160| 9,190| 9,230| 9,260 9,290| 9,330| 9,360 9,390 9,420 9,450 9,490 9,520| 9,550 | 6
HEADWATER 1600 to 1610 ' SEPTEMBER 2005




FONTANA DAM 7
IN CUBIC FEET PER SECOND

E%’; HEADWATER ELEVATION E%E
=] 1610.0 | 1610.1 [ 1610.2 | 1610.3 | 16104 | 1610.5 | 1610.6 | 1610.7 | 1610.8 | 16109 | 1611.0 | 16111 | 1611.2 | 1611.3 | 16114 | 16115 | 1611.6 | 1611.7 | 1611.8 | 1611.9 | 1612.0 |°%°
11 1,590 1,600 1,600 1,610] 1,610 1,620 1,620( 1,630| 1,630 1,640 1,640| 1,650| 4,650| 1,660( 1,660| 1,670 1,670 1,680| 1,680| 1,690 1,690 1
20 3,180| 3,190 3,200| 3,220| 3,230 3,240( 3,250| 3,260| 3,270| 3,280 3,290| 3,300| 3,310| 3,320} 3,330| 3,340( 3,350| 3,360 3,370| 3,380 3,390 2
3| 4,780 4,790| 4,810 4,820 4,840 4,850| 4,870| 4,890| 4,900 4,920| 4,930| 4,950| 4,960 4,980 4,990| 5,010} 50201 5040 5050; 5070| 5080| 3
4] 6,370\ 6,390 6,410| 6,430| 6,450| 6,470 6,490 6,510 6,530 6,560 6,580| 6,600 6,620, 6,640| 6,660| 6,680 6,700 6,720 6,740\ 6,760 6,780 4
5| 7,90| 7,990| 8,010 8,040 8,060| 8090 8120| 8140| 8,170 8,190| 8,220| 8,250 8,270| 8300, 8,320| 8,350| 8370| 8,400 8,420; 8,450| 8,470 5
6| 9,550 9,580 9,610| 9,650| 9,680} 9,710 9,740| 9,770 9,800 9,830| 9,860 9,890 9,930| 9,960} 9,990| 10,020 10,050 10,080 | 10,110] 10,140 | 10,170 | 6
E%"E HEADWATER ELEVATION Egz
°2=| 1612.0 | 1612.1 | 1612.2 | 16123 [ 16124 | 16125 | 1612.6 | 1612.7 | 16128 | 16129 | 1613.0 | 1613.1 | 1613.2 | 1613.3 | 16134 | 16135 | 1613.6 | 1613.7 | 1613.8 | 16139 | 16140 |°%°
1 1,690 1,700 14,7001 1,710 1,710 1,720\ 1,720 1,730| 1,730| 1,740 1,740| 1,750| 1,750( 1,760| 1,760) 4,770| 1,770| 1,780| 4,780 1,790| 1,790 | 1
2| 3,390| 3,400| 3,410| 3,420| 3,430| 3,440| 3,450| 3,460| 3,470| 3,480| 3,490| 3,500| 3,510| 3,520| 3,530| 3,540| 3,550| 3,550| 3,560| 3,570| 3,580 2
3| 5080 5100| 5110 51301 5140| 5,160| 51701 5190| 5200 5,220 5230| 5,250 5,260 5270| 5290 5300 5320| 5,330 5350 5360| 5370 3
4] 6,780| 6,800 6,820| 6,840 6,860 6,880 6,900| 6,920 6,940 6,960| 6,970 6,990 7,010| 7,030| 7,050{ 7,070| 7,090| 7,10| 7,130| 7,150 7,170 | 4
5 8470 8500| 8,520\ 8,550 8,570| 8,600| 8620| 8650 8,670 8690 8720 8,740 8,770| 8790 8810{ 8,840 8860| 8890 8910 8930| 8960 5
6| 10,170 10,200 10,230| 10,260| 10,290 | 10,320 10,350} 10,370 | 10,400| 10,430| 10,460 | 10,490 | 10,520 10,550| 10,580 10,610| 10,640 | 10,660 | 10,690 10,720 | 10,750 | 6
g%; HEADWATER ELEVATION Egg
°z*[ 1614.0 | 1614.1 | 1614.2 | 1614.3 | 16144 | 1614.5 | 1614.6 | 16147 | 1614.8 | 1614.9 | 1615.0 | 1615.1 | 1615.2 | 1615.3 | 16154 | 16155 | 16156 | 1615.7 | 1615.8 | 1615.9 | 16160 |°%"
11 1,790| 1,800 1,800 1,810| 1,810f 1,810 1,820 1,820| 1,830| 1,830| 1,840| 1,840 1,850 1,850| 1,860f 1,860 1,870| 1,870| 1,870( 1,880| 1,880 1
2] 3,580f 3,590| 3,600|- 3,610 3,620{ 3,630 3,640| 3,650 3,660 3,670| 3,680 3,690| 3,690| 3,700| 3,710| 3,720 3,730| 3,740 3,750| 3,760 3,770 | 2
3| 5370 5,390| 5400 5,420| 5430 5,440) 5460f 5470 5,490( 5,500{ 5,510| 5,530| 5540| 5,560 5570} 5,580| 5,600( 5610 5620 5640 5650| 3
41 7,470y 7,180f 7,2001 7,220| 7,240 7,260! 7,280f 7,300 7,320| 7,330{ 7,350| 7,370 7,390| 7,410 7,430| 7,440 7,460) 7,480| 7,500| 7,520 7,530 | 4
5| 8,90| 8980, 9,000 9,030/ 9,050| 9,070{ 9,100 9,120 9,140 9,170| 9,190 9,210 9,240 9,260| 9,280| 9,300} 9,330| 9,350 9,370 9,390 9,420 5
6} 10,750| 10,780| 10,810| 10,830 10,860| 10,890 10,920| 10,950} 10,970| 11,000 11,030} 11,060 11,080} 11,110| 11,140} 11,170{ 11,190 11,220 | 11,250| 11,270 | 11,300 | &
E%‘; HEADWATER ELEVATION E%;
%] 1616.0 | 1616.1 | 16162 | 1616.3 | 1616.4 | 1616.5 | 1616.6 | 1616.7 | 1616.8 | 1616.9 | 1617.0 | 1617.1 | 1617.2 | 1617.3 | 16174 | 1617.5 | 1617.6 [ 1617.7 | 1617.8 | 1617.9 | 16180 |°%°
1| 1,880| 1,890| 1,890| 1,900 1,900| 1,910 1,910{ 1,910| 1,920| 1,920 1,930f 1,930| 1,940( 1,940| 1,950| 1,950| 1,950! 1,960| 1,960( 1,970| 1,970 1
2| 3,770 3,780| 3,780| 3,790 3,800| 3,810 3,820( 3,830| 3,840 3,850| 3,860 3,860| 3,870 3,880( 3,890| 3,900 3,910 3,920| 3,920| 3,930| 3,940 2
3| 5650 5660| 5680 5690 5700| 5720| 5,730| 5740| 5760 5,770\ 5780| 5800 5810 5820| 5840| 5850f 5860 5870 5890 5900 5910 3
41 7,530| 7,550 7,570| 7,590( 7,610{ 7,620 7,640| 7,660( 7,680 7,690| 7,710 7,730 7,750| 7,760( 7,780| 7,800 7,820| 7,830( 7,850| 7,870| 7,880 | 4
5| 9,420f 9,440 9,460| 09,480| 9,510, 9,530| 9,550 9,570| 9,590{ 9,620 9,640| 9,660 9,680 9,700| 9,730| 9,750 9,770} 9,790| 9,810| 9,830 9,860 5
6] 11,300| 11,330 11,350 11,380 | 11,410| 11,430 11,460| 11,490 | 11,510 11,540 11,570| 11,590 | 11,620| 11,650} 11,670 | 11,700| 11,720| 11,750 11,770| 11,800] 11,830 | 6
%‘; HEADWATER ELEVATION Eg;
°%%] 1618.0 | 1618.1 | 1618.2 | 1618.3 | 16184 | 1618.5 | 1618.6 | 1618.7 | 1618.8 | 1618.9 | 1619.0 | 1619.1 | 1619.2 | 1619.3 | 16194 | 1619.5 | 1619.6 | 1619.7 | 1619.8 | 1619.9 | 1620.0 |°%
11 1,970] 1,980( 1,980 1,980, 1,990( 1,990 2,000| 2,000| 2010| 2,010 2010| 2,020\ 2,020| 2,030| 2030 2,030 2040| 2,040| 2,050 2,050{ 2050| 1
2| 3,940( 3,950| 3,960| 3,970f 3,980 3,980| 3,990| 4,000| 4,010 4,020| 4,030 4,040 4,040 4,050| 4,060| 4,070| 4,080 4,09 4,09 4,100 4,110 | 2
3] 5910f 5930| 5940| 5,950 59601 5980| 5,990| 6,000 6,020( 6,030| 6,040 6050 6,070| 6080| 6090| 6100] 6,120 6,130| 6,140| 6,150 6,160 | 3
4] 7,880 7,900 7,920| 7,940; 7,950| 7,970{ 7,990| 8,000 8020/ 8040/ 8,050 8070| 8090| 8,100( 8,120 8,140| 8,150 8,170 8,190| 8,200| 8,220 | 4
5| 9,860 9,880| 9,900| 9,920 9,940 9,960, 9,980| 10,000 10,030{ 10,050( 10,070 | 10,090| 10,110| 10,130 10,150 10,170| 10,190{ 10,210 10,230| 10,250| 10,270 | 5
61 11,830| 11,850| 11,880 11,900| 11,930| 11,950 11,980| 12,010 | 12,030} 12,060 12,080| 12,110 12,130 12,160| 12,180 | 12,210} 12,230 12,260 | 12,280| 12,310| 12,330 | 6

SEPTEMBER 2005 HEADWATER 1610 to 1620




FONTANA DAM

8
IN CUBIC FEET PER SECOND
Eg; HEADWATER ELEVATION Egg
27116200 | 1620.1 | 1620.2 | 1620.3 | 1620.4 | 1620.5 | 1620.6 | 1620.7 | 1620.8 | 1620.9 | 1621.0 | 16211 | 1621.2 | 1621.3 | 16214 | 1621.5 | 1621.6 | 1621.7 | 1621.8 | 1621.9 | 1622.0 |°%
11 2,050, 2,080{ 2,060\ 2,070 2,070 2,080| 2,080 2,080; 2,090 2,090 2,100 2,100| 2,100 2,110| 2,110 2,120| 2,120| 2,120( 2,130f 2,130| 2,140| 1
21 4,110f 4,120 4,130 4,130| 4,140 4,150( 4,160| 4,170| 4,180 4,180 4,190 4,200 4,210\ 4,220 4,220 4,230f 4,240| 4,250| 4,260 4,260| 4,270 | 2
3] 6,160| 6,180 6,190 6,200| 6,210} 6,230 6,240| 6,250{ 6,260 6,2701 6,290 6,300 6,310| 6,320| 6,340| 6,350; 6,360 6,370| 6,380 6,390| 6,410| 3
41 8,220) 8,240| 8,250 8,270 8,290( 8,300 8,320f 8,330 8,350( 8370| 8380f 8,400 8 410| 8,430 8,450| 8,460} 8,480| 8,490 8,510 8530 8540| 4
5] 10,270 10,300 10,320 10,340| 10,360 | 10,380 10,400 10,420 | 10,440| 10,460} 10,480 10,500 | 10,520| 10,540 10,560| 10,580 10,600 | 10,620 10,640| 10,660 | 10,680 | 5
61 12,330 12,350 | 12,380 | 12,400 12,430| 12,450 12,480 12,500 | 12,530 12,550| 12,570 | 12,600| 12,620 12,650 | 12,670| 12,690 12,720 | 12,740} 12,770 | 12,790| 12,810 | 6
gg; HEADWATER ELEVATION ggz
°27) 1622.0 | 16221 | 16222 | 1622.3 | 16224 | 1622.5 | 1622.6 | 1622.7 | 1622.8-| 1622.9 | 1623.0 | 1623.1 | 1623.2 | 1623.3 | 16234 | 16235 | 1623.6 | 1623.7 | 1623.8 | 1623.9 | 16240 |°%
11 2,140 2,140 2,140f 2,150| 2,150| 2,160} 2,160} 2,160 2,170 2,170| 2,170 2,180 2,180 2,180| 2,190( 2,190| 2,200f 2,200} 2,210| 2,210 2,210 1
2| 4,270 4,280 4,290 4,290| 4,300 4,310 4,3201 4,330 4,330| 4,340 4,350 4,360| 4,370| 4,370| 4,380| 4,390 4,400 4,400} 4,410 4,420| 4,430 | 2
3| 6,410 6,420 6,430] 6,440| 6,450| 6,470 6,480| 6,490| 6,500| 6,510| 6,520 6,540| 6,550| 6,560| 6,570| 6,580 6,590| 6,610| 6,620 6,630| 6,640 | 3
4] 8,540 8,560| 8570! 8590 8610| 8,620 8640| 8650 8,670 8,680| 8700 8,710 8,730f 8,750 8,760| 8,780 8,790| 8,810| 8,820 8840| 8,850 | 4
5| 10,680 10,700 | 10,720 10,740| 10,760 | 10,780 | 10,800| 10,820| 10,840| 10,850| 10,870 10,830 | 10,910 10,930 ( 10,950| 10,970 | 10,990 11,010| 11,030| 11,050 | 11,070 | 5
6] 12,810 12,840 | 12,8601 12,880 | 12,910| 12,930 12,960| 12,980 13,000 13,030 13,050 13,070 13,100| 13,120| 13,140| 13,160 | 13,190 13,210| 13,230 13,260 13,280 | 6
E%E HEADWATER ELEVATION Egg
°%%] 1624.0 | 16241 | 1624.2 | 1624.3 | 16244 | 1624.5 | 1624.6 | 1624.7 | 1624.8 | 1624.9 | 1625.0 | 16251 | 16252 | 16253 | 16254 | 16255 | 1625.6 | 1625.7 | 16258 | 1625.9 | 16260 |°%°
12,2100 2,220 2,220 2,220{ 2,230| 2,230| 2,240| 2,240| 2,240 2,250| 2,250 2,250| 2,260 2,260| 2,270| 2,270| 2,270! 2,280| 2,280| 2,280| 2,290 | 1
2| 4,4301 4,4301 4,440 4,450| 4,460| 4,4601 4,470| 4,480| 4,490| 4,490 4,500 4,510 4,520| 4,520} 4,530 ,540| 4,550 4,550| 4,560 4,570| 4,580 2
3| 6,640f 6,650| 6,660 6,670/ 6,690| 6,700 6,710| 6,720| 6,730| 6,740/ 6,750| 6,760 6,780| 6,790 6,800{ 6,810( 6,820| 6,830| 6,840 6,850 6,870 | 3
4] 8,850( 8,870 8,880| 8900 8910 8,930, 8,940( 8,960 8970} 8,990| 9,000| 9,020 9,030| 9,050} 9,060f 9,080 9,090} 9,110| 9,120| 9,140} 9,150 | 4
5{ 11,070} 11,090 11,100 11,120} 11,140| 11,160 11,180| 11,200 11,220| 11,240} 11,260 11,270 11,290| 11,310f 11,330 11,350 11,370| 11,390 11,400| 11,420| 11,440 | 5
6] 13,280 13,300 13,330 13,350 13,370 13,390} 13,420 13,440 13,460} 13,480 | 13,510| 13,530 | 13,550 | 13,570} 13,600 13,620( 13,640| 13,660 13,690| 13,710} 13,730 | 6
Eg; HEADWATER ELEVATION . Egg
“%=| 1626.0 | 1626.1 | 16262 | 1626.3 | 16264 | 1626.5 | 1626.6 | 1626.7 | 1626.8 | 1626.9 | 1627.0 | 1627.1 | 1627.2 | 1627.3 | 1627.4 | 16275 | 1627.6 | 1627.7 | 1627.8 | 1627.9 | 16280 |°%"
1 2,280 2,2901 2,300| 2,300{ 2,300{ 2,310 2,310| 2,310| 2,320] 2,320| 2,320f 2,330! 2,330| 2,340f 2,340| 2,340| 2,350] 2,350 2,350 2,360 2,360 | 1
2| 4,580| 4,580 4,590 4,800| 4,610| 4,610 4,620| 4,630 4,640| 4,640] 4,650| 4,660; 4,660| 4,670{ 4,680| 4,690 4,690{ 4,700| 4,710| 4,710f 4,720| 2
3| 6,8/0{ 6,880| 6,830| 6,90; 6,910 6,920 6,930| 6,940| 6,950| 6,960f 6,970 6,990} 7,000 7,010| 7,020{ 7,030 7,040| 7,050\ 7,060 7,070| 7,080| 3
41 9,150( 9,170f 9,180 9,200| 9,210 9,230f 9,240y 9,260\ 9,270| 9,290} 9,300| 9,310} 9,330| 9,340( 9,360| 9,370| 9,390| 9,400| 9,420{ 9,430 9,440 | 4
5| 11,440| 11,460 11,480 11,500] 11,520| 11,530 11,550 11,570] 11,590} 11,610 11,620| 11,640 11,660} 11,680 11,700| 11,720| 11,730| 11,750| 11,770 11,790 11,810 | 5
6] 13,730 13,750 | 13,770 13,800| 13,820 13,840 13,860| 13,880 13,910| 13,930| 13,950 13,970 | 13,990| 14,010 14,040| 14,060 | 14,080| 14,100 14,120| 14,140 14,170 | 6
ggg HEADWATER ELEVATION wgs
%[ 1628.0 | 1628.1 | 1628.2 | 1628.3 | 1628.4 | 1628.5 | 1628.6 | 1628.7 | 1628.8 | 1628.9 | 1629.0 | 1629.1 | 1629.2 | 1629.3 | 1629.4 | 1629.5 | 1629.6 | 1629.7 | 1629.8 | 1629.9 | 16300 | %
11 2,360y 2,360( 2,370] 2,370 2,380| 2,380} 2,380| 2,390 2,390 2,390| 2,400 2,400] 2,400 2,410\ 2,410| 2,410| 2,420| 2,420f 2,420 2,430| 2,430} 1
2| 4,720| 4,730| 4,740| 4,740| 4,750 4,760 , 7601 4,7701 4,780 4,790| 4,790 4,800( 4,810| 4,810] 4,820| 4,830| 4,840 4,840| 4,850| 4,860 4,860 2
3| 7,080f 7,090} 7,100 7,120 7,130 7,140 7,150 7,160| 7,170| 7,180 7,190 7,200 7,210| 7,220 7,230 7,240 7,250( 7,260\ 7,270{ 7,280; 7,290 | 3
4] 9,440( 9,460 9,470 9,490| 9,5007 9,520 9,530| 9,540| 9,560 9,570 9,590 9,600 9,61 9,630| 9,640 9,660| 9,670 9,680 9,700{ 9,710{ 9,730 | 4
5{ 11,810| 11,820 11,840 11,860 11,880 11,890| 11,910| 11,930 11,950 | 11,960 11,980 | 12,000 12,020| 12,040} 12,050 12,070| 12,090| 12,110| 12,120 12,140| 12,160 | 5
61 14,170 | 14,190 14,210 14,230|.14,250| 14,270 14,290 | 14,320| 14,340| 14,360 14,380 14,400, 14,420| 14,440 14,460} 14,480 14,510| 14,530 14,550| 14,570; 14,590 | 6
HEADWATER 1620 to 1630 SEPTEMBER 2005




FONTANA DAM

SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

GATE
ARRANGE-
MENT

1630.8

1630.9

1631.0

16311

1631.2

D AN WN—
©
-~
@
o

14,610

2,460

14,780

14, 800

14, 820

14, 840

14,920

14,940

12, 480
14, 980

12,500
15,000

DWATER ELEVATION

1632.1

16324

1633.0

1633.1

1633.2

1633.6

1633.7

D IR WN—
—
1=
[
(=)
o

2,510

12,570
15, 080

15, 180

15, 200

15,220

15,240 |

12,820
15, 380

D B WN—

DWATER ELEVATION

GATE
ARRANGE-
MENT

1634.5

1634.9

1635.0

1635.1

1635.2

GATE
ARRANGE-
MENT

12,830
15, 400

@ bhwN
-
I=]
N
-
o

12, 850
15, 420

12, 870
15, 440

12,880
15, 460

12, 900
15, 480

2,580
5,170
7,750
10, 330
12,920

15, 500

12, 980
15, 580

13, 000
15, 600

13,010
15,620

13,030
15, 640

13, 050
15, 650

13, 080
15, 690

13, 090
15,710

13,110
15,730

O ABWN -

DWATER ELEVATION

GATE
ARRANGE-
MENT

1637.0

16371

1637.2

13,160
15,790

13,170
15, 810

13,190
15,830

13,210
15, 850

13,220
15, 870

13, 240
15, 890

13, 250
15,910

13,270
15, 920

13,290
15,940

13,300
15, 960

13,320
15, 980

13,330
16, 000

13, 350
16, 020

13,370
16, 040

13,380
16, 060

13,400
16, 080

13,410
18, 100

13,430
16, 110

HEADWATER ELEVATION

1639.0

16391

1639.2

1639.8

13, 480
6| 16,170

13, 490
16,190

13,510
16, 210

13,520
186, 230

16, 250

13, 550
16, 260

13,570
16, 280

13,580
16, 300

13, 600
18, 320

13,620
16, 340

16, 360

16, 380

13,660
16, 390

13, 680
16,410

13,690
16, 430

13,710
16, 450

13,720
16, 470

13,740
16, 490

2,750
5,500
8,250
11,000
13,750

16, 510

SEPTEMBER 2005

HEADWATER

1630 to 1640




10

FONTANA DAM

SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

1640.8

1640.9

1641.0

1641.1

1641.2

1641.3

2,780

16, 820

16, 830

16, 850

16, 870

16, 890

1643.5

1643.6

16843.7

1643.8

1643.9

17,070

14, 240
17,080

17,100

17,120

17,170

D BN

DWATER ELEVATION

1644.9

1645.0

1645.1

1645.2

1645.5

GATE
ARRANGE-
MENT

14,500
17,400

2,900

17,420

17,450

17,470

14, 590
17,510

14, 600
17,520

14, 620
17,540

14, 630
17, 560

14, 650
17, 580

14, 660
17, 590

D NBWN-—

HEADWATER ELEVATION

1646.8

1646.9

1647.0

16471

1647.2

14,750
17,700

14,760
17,710

14, 780
17,730

17,750

17,770

17,780

17,800

17, 820

14, 860
17, 830

14, 880
17,850

14, 890
17,870

14, 900
17, 880

14,920
17,900

14,930
17,920

14, 950
17,940

(=] bW —

HEADWATER ELEVATION

1648.7

1648.8

1649.0

1649.1

1649.2

1650.0

GATE
ARRANGE-
MENT

6| 17,950

17,970

17, 990

18, 000

18, 020

15,030
18, 040

15, 040
18, 050

3,010
8, 020
9,040
12, 050
15, 060

18, 070

18, 090

18,100

18, 140

15,130
18, 150

15, 140
18,170

15, 160
18, 190

15,170
18, 200

15, 180
18, 220

15, 200
18, 240

15,210
18, 250

15, 230
18,270

3,050
6, 100
9,140
12,190
15, 240

18, 290

[=2] B WN—

HEADWATER 1640 to

1650

SEPTEMBER 2005




FONTANA DAM

SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

11

HEADWATER ELEVATION

1650.0 | 1650.1 | 1650.2 | 1650.3 | 1650.4 | 1650.5 | 1650.6 | 1650.7 | 1650.8 | 1650.9 | 1651.0 | 16511 | 1651.2

15,240 15,250 | 15,270 | 15,280} 15,300 | 15.310| 15,320 | 15,340 | 15,350 | 15.360| 15,380 | 15,390 15, 410
18,280 | 18,300} 18,320 | 18,340 18,350| 18,370 | 18,390 | 18,400 | 18,420 | 18,440 18,450} 18,470 18,490

15, 420
18, 500

15,430
18, 520

15, 450
18, 540

15, 460
18, 550

15,470
18, 570

15, 490
18, 590

HEADWATER ELEVATION

1652.0 | 16521 | 1652.2 | 1652.3 | 16524 | 1652.5 | 1652.6 | 1652.7 | 1652.8 | 1652.9 | 1653.0 | 1653.1 | 1653.2

3,100 3,110 3,110 3,110| 3,110} 3,120 3,120| 3,120| 3,120| 3,130| 3,130| 3,130| 3, 140

.15.510| 15,530 | 15.540| 15,560 | 15,570| 15,580| 15,600 | 15,610| 15.620 | 15,640| 15,650 | 15,660| 15,680
18,620 18,630| 18,650| 18,670| 18,680 | 18,700| 18,720| 18,730| 18,750] 18,760 18,780| 18,800| 18,810

15, 760
18,910

HEADWATER ELEVATION

1654.0 | 1654.1 | 1654.2 | 1654.3 | 16544 | 16545 | 16546 | 1654.7 | 16548 | 1654.9 | 1665.0 | 1655.1 | 16585.2

1] 3,160| 3,160| 3,160| 3,160| 3,170 3,170 3,170| 3,180( 3,180( 3,180 3,180| 3,190| 3,190
2| 6,310 6,320| 6,320 6,330 6,340 6,340 6,350| 6,350 6,360| 6,360 6,370| 6,370} 6,380
3 9,470| 9,480 9,490| 9,490| 9,500| 9,510( 9,520 9,530| 9,530 9,5401 9,850 | 9,560} 9,570
4] 12,630 12,6401 12,650( 12,660 12,670 | 12,680 12,6901 12,700| 12,710 12,7201 12,730 | 12,740| 12,760
5( 15,780| 15,800 15,810 15,820| 15,840 15,850| 15,860 15,880 | 15,890 ( 15,900 15,920 15,930 15,940
6

18,940| 18,960| 18,970 18,990 19,010| 19,020| 19,040} 19,050 | 19,070| 19,090 19,100 19,120 19,130

19, 230

1657.8

16,050 | 16,060| 16,080 | 16,090 | 16,100 | 16,120] 16,130 | 16,140| 16,150 | 16,170 | 16, 180 | 16,150 16,210
19,260 | 19,280| 19,290 | 19,310| 19,320 19,340| 19,350] 19,370| 19,390 | 19,400 | 19,420 | 19,430 19, 450

1658.0 | 16581 | 1658.2 | 1658.3 | 16584 | 1658.5 | 1658.6 | 1658.7 | 1658.8 | 1658.9 | 1659.0 | 1659.1 | 1659.2

11 3,260 3,260f 3,270 3,270 3,270| 3,280| 3,280| 3,280 3,280 3,2901 3,290| 3,290| 3,290
2| 6,520 6,530| 6,530 6,540| 6,550| 6,550| 6,560 6,560, 6,570| 6,570 6,580 6,580 6,590
3 9,7900 9,790 9,800 9,810 9,820{ 9,830| 9,830 9,840 9,850 9,860 9,860/ 9,870 9, 880
4| 13,060 13,060| 13,070 13,080| 13,090 13,100{ 13,110 13,120| 13,130| 13,140 13,150 13,160 | 13,170
5( 16,310 16,320| 16,340 16,350 | 16,360 | 16,380| 16,390 16,400 16,410 16,430 16,440 16,450 | 16,470

6| 19,570} 19,590| 19,600 | 19,620| 19,640 19,650| 19,670 19,680 | 19,700| 19,710| 19,730 19,740| 19,760

19, 870

19, 880

SEPTEMBER 2005

HEADWATER

1650 to 1660




12

FONTANA DAM

SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

1660.0

1660.1

1660.8

1660.9

1661.0

1661.1

1661.2

1 3,310
2| 6,630
3 9,940
4] 13,250
5( 16, 570
6] 19,880

3,320

16, 580
19, 900

20, 110

1662.0

1662.1

1663.5

16, 820

1
2
3
41 13, 460
5
6| 20,180

13, 470
16, 830

20, 200

16, 850
20,220

16, 860
20,230

20, 390

20,410

20, 420

20, 440

20, 450

20, 470

1664.1

1664.2

1664.3

1665.4

1665.5

1665.6

1665.7

1665.8

1665.9 °

3,420
6, 840
10, 260
13,690
17,110
20,530

17,140
20, 570

17, 160
20, 590

20, 620

20, 630

20, 650

17,220
20, 660

17,230
20, 680

17,240
20,690

3,450
6,900
10, 350
13, 800
17,250

20,710

17,270
20,720

17, 280
20,730

17,290
20, 750

13, 840
17, 300

20, 760

D ObRwWwh—

DWATER ELEVATION

1666.6

1666.9

1667.0

1667.1

1667.2

1667.3

1667.4

1667.5

1667.6

1667.7

1667.8

1667.9

GATE
ARRANGE-
MENT

20, 840

20, 850

17,390
20, 870

17, 400
20, 880

17,410
20, 900

3,490
6,970
10, 460
13,940
17, 430

20,910

3,490
6,970
10, 460
13,950
17, 440

20,920

3,490
6, 980
10, 470
13,960
17,450

20,940

17, 460
20, 950

13, 980
17,470

20, 970

17,490
20,980

17,500
21,000

17,520
21,030

17,530
21,040

17, 550
21,050

D OB WN -

HEADWATER ELEVATION

1668.4

1668.5

1668.6

1668.7

1668.8

1668.9

1669.0

1669.1

1669.2

1669.3

1669.4

1669.5

1669.7

1669.8

1669.9

6] 21,070

21,080

21,100

21,110

17,610
21,130

17,620
21,140

17,630
21,160

17, 640
21,170

14,120
17,650

21,180

17,670
21,200

7,070
10,610
14, 140
17, 680

21,210

17,690
21,230

17,700
21,240

7,090
10, 630
14,170
17,710

21,260

3,550
7,090
10, 640
14, 180
17,730

21,270

17,770
21,330

17,780
21,340

HEADWATER 1660 to

1670

SEPTEMBER 2005




FONTANA DAM

SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

13

HEADWATER ELEVATION

1670.8

1670.9

1671.0

1671.1

1671.2

GATE
ARRANGE-
MENT

17,800
21,360

21,500

21,510

21,530

17,990
21,580

14, 400
18, 000

21,600

18, 010
21,610

18,020
21,620

o3 PR WN—

DWATER ELEVATION

1672.0

1673.0

1673.1

1673.2

1673.9

GATE
ARRANGE-
MENT

18,030
21,640

18, 060
21,670

18, 070
21,680

18, 080
21,700

18, 090
21,710

18,100
21,720

21,830

21, 850

21, 860

18, 240
21,890

18, 250
21,900

18, 260

21,910

D AR WN—

1674.0

1675.1

1675.2

1675.3

16754

1675.5

1675.6

16758

1675.9

GATE
ARRANGE-
MENT

WO~ NP WN—
_
o
N
D
(=]

18, 340

22,010
22,010
22,010
22,010

3,670
7,340
11,010
14, 680
18, 350

22,010
22,015

22,025
22,025

3,670
7,340
11,010
14, 680
18, 350
22 020

22 055
22,055

3,670
7,340
11, 020
14, 690
18, 360

22,030
22,065
22,095
22,095

14,700
18, 370

22,040
22,090
22,140
22,140

14,700
18, 380

22,050
22,120
22,190
22,190

18, 390

22,060
22,155
22,250
22,250

WO~ UIEWNY-—

DWATER ELEVATION

GATE
ARRANGE-
MENT

1677.0

16771

1677.2

14, 730

—_
WA COO~ND AW —
N
N
(4]
'y
o

— o

22,510
22,510

-
w

22,590

22, 670

32,750

22,830

22,920

23,000

23,100

23,190

23,320
23,410

23, 360
23,480

22,270
22,750
23,210
23,410
23,640

24,510

-
PN — QWO DA WN—

P QI Qi G Y

SEPTEMBER 2005

HEADWATER

1670 to 1678




14

FONTANA DAM

SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

1678.8

1678.9

1679.0

1679.1

1679.2

1679.3

—

A s
N= OO0~ B Wh=a OO~ ibwhd—

NN R

25, 150

25,150
25, 150

25, 290

25,290
25,290

25,430

25,430
25,430

25,570

25,570
25,570

18, 650

22, 380
22, 940
23, 480
23, 760
24, 060

25,710

25,710
25,710

25,840

25, 840
25, 840

3,730
0

25, 990

25,990
25,990

26, 130

26,130
26,130

26, 280

26, 280
26, 280

26, 740

26, 740
26,740

26, 900
26,900

27,060
27,060

27,220
27,220

27,380

—
WO NRARWN-S OWO~ND hRhwWwhN—

[ G G G I QI Y

HEADWATER ELEVATION

1681.0

1681.1

1681.2

1681.3

1681.6

1681.7

1681.8

1681.9

-
OO~ NPRWN- OWR~NOY bW —

N)— %% % s d_a_s_a

27,540
27,540

27,710
27,710

24, 480
24,790
25,130
75, 430
25,720

26,020

27,880
27, 880

28, 050
28, 050

28, 220

28,220
28,220

28,380

28,380
28,380

28, 550

28, 550
28, 550

28,730

28,730
28,730

28,910

28,910
28,910

29, 090

29,090
29, 090

29,270

29,270
29,270

3,770

24,910

25,280
25,670

24. 940

25,310
25,710
26,070
26,420
26,780

30, 980
30, 980

—

S aeaoaaa
OO~ NMPWN— OOEe~N® PR WN -

[ SRRy

HEADWATER 1678 to

1682

SEPTEMBER 2005




FONTANA DAM 15
SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

2 HEADWATER ELEVATION 2
<ol o151
Sx=| 1682.0 1682.1 1682.2 1682.3 1682.4 1682.5 1682.6 1682.7 1682.8 1682.9 1683.0 1683.1 1683.2 1683.3 1683.4 1683.5 1683.6 1683.7 1683.8 1683.9 16840 [°z=
1 3,780 3,780 3,780 3,780 3,780 3,790 3,790 3,790 3,790 3,790 3,790 3,790 3,800 3,800 3,800 3, 800 3,800 3,800 3,810 3,810 3,810 1
2 7,560 7,560 7,560 7,560 7,570 7,570 7,570 7,580 7,580 7,580 7,590 , 590 7,590 7,600 7,600 7,600 7,600 7,610 7,610 7,610 7,620 2
3] 11,330 11, 340 11, 340 11,350 11, 350 11, 360 11, 360 11, 360 11,370 11,370 11, 380 11, 380 11, 390 11, 390 11, 400 11, 400 11,410 11,410 11,420 11,420 11, 430 3
4 15, 110 15,120 15,120 15,130 15,130 15, 140 15, 150 15, 150 15, 160 15,170 15,170 15, 180 15, 180 15, 190 15, 200 15, 200 15,210 15,21 3 15,230 15, 230 4
5| 18,890 18, 900 18 900 18,910 18,920 18 930 18 930 18 940 18, 950 18 960 18 960 18,970 18, 980 18 990 19 000 19, 000 19, 010 19, 020 19, 030 19, 030 19, 040 5
6| 22,670 22,670 2, 680 22,690 22,700 22,710 22,720 22,730 2, 740 22,750 22,760 22,770 2, 780 22,790 22,790 2, 800 22,810 2, 820 22,830 22,840 22, 850 6
7| 23,420 X , 44 23, 23,470 23,480 23, 500 23,510 3, 530 23,540 23, 560 23, 570 3, 590 23,600 23,610 23,620 23,640 3, 650 23,670 23,680 23,700 7
8 24,140 24,150 4,170 24,190 24,210 24,230 24, 250 24,270 4, 290 24, 310 24,330 24,350 4,370 24, 390 24, 400 24,420 24,440 , 460 24, 470 24,490 24,510 8
9| 24,520 24,530 4, 560 24, 580 24,600 24,630 24,650 24,670 4, 690 24,720 24,740 24,760 , 780 24,810 24,820 4, 24, 860 4, 880 . 24,930 24,950 ]
10| 24,94 4, 980 25,010 25 030 25 060 25, 090 25,110 5, 140 25 160 25 190 25,210 5, 240 25 260 25, 280 5, 310 25,330 5, 360 X 25,400 25,430 10
11 25,310 25,330 5, 360 25,390 25,410 25, 440 25, 470 25, 500 25, 530 25, 560 25, 590 25,620 X 25,670 5, 690 5, 720 25,750 5, 770 25, 800 25,830 5, 850 1
21 25,710 25,730 5, 760 25,790 25, 830 25, 860 25, 890 25,920 25, 950 25,990 26, 020 26, 050 6, 080 26, 110 6, 130 6, 160 26, 190 6, 220 26, 250 26,280 6, 310 12
31 26,070 26,100 6, 130 26,170 6, 210 26, 240 X 26, 310 6, 350 26, 380 26,420 26, 450 6, 480 28, 520 6, 540 6, 580 26, 610 6, 640 26, 680 26,710 6, 740 13
41 26,420 26,450 6, 490 26, 520 6, 560 26, 600 26, 640 26, 680 6, 720 26, 750 26,790 26, 830 X 26, 900 6, 930 6, 970 27,000 7,040 27,070 27,110 7,150 14
5| 26,780 26, 820 6, 860 26, 900 26, 9 26, 990 27,070 7,110 27,150 27 190 27,230 7,270 27,310 , 340 7, 380 27,420 7,460 s 27,540 7, 15
61 27,130 27,170 7,210 27,260 27,310 27, 350 27,400 27, 440 7,480 27,530 27,570 27,620 217,660 27,700 7, 740 7,780 27,820 7, 860 27,910 27,950 7,990 16
71 27,480 27,520 7,570 27,620 7,6 27,720 27,770 27,820 7, 860 27,910 27,960 28,010 3 28, 100 8, 140 8, 180 28,230 8, 270 28, 320 28, 360 8, 410 17
8 27,820 27,860 7, 920 27,970 28,020 28, 070 28,130 28, 180 8, 230 28, 280 28,330 28, 380 8, 430 28, 480 8, 520 8, 570 28,620 8, 670 28,720 28,760 8, 810 18
91 28,140 28, 180 8, 240 , 300 28, 28,410 28, 460 28, 520 8, 570 28, 630 28,680 28,740 8, 790 , 840 8, 890 , 94 28,990 9, 040 29, 090 29,150 9, 200 9
20| 28,450 28, 500 8, 560 28,620 28,680 28,740 28, 800 28, 860 8, 910 28,970 29,030 29, 090 3, 140 29, 200 9, 250 9, 300 29, 360 9,410 29,470 29 520 9, 570 20
1 28, 890 28,920 8, 950 28,980 9, 010 29, 060 29,120 29, 180 9, 240 29, 300 29,370 29,430 29, 490 29, 550 29, 600 9, 650 29,710 9, 770 29, 830 29, 890 9, 940
22 ¢ 29,310 29,310 9, 310 29, 320 9, 330 29, 370 3 29,510 9, 570 , 640 29,700 29, 760 3 29, 890 3 0, 000 30, 0, 130 30, 190 30, 250 0, 310
31 29, 950 29,940 9, 950 29, 950 9, 960 29,990 30, 020 30, 050 0, 070 30, 100 30,130 30, 150 0, 180 , 3 X 30,430 0, 490 30, 560 30, 620 0, 680
41 30,570 30, 560 0, 570 30,570 0, 570 30, 570 30, 560 30, 550 0, 550 30, 530 30, 520 30, 520 0, 530 30, 600 0, 650 0, 720 30, 790 0, 8 30,920 30, 990 1,050
257 30,750 30 840 30, 940 31,040 1, 140 31,240 31, 340 31,440 1, 540 31,640 31,740 31,850 | 31,970 32 030 2, 050 2, 070 32,090 2, 110 32,130 32,150 2, 160
261 30,980 31,160 31, 360 31,560 1,770 3,970 32,170 32, 380 2, 590 32, 800 33,010 33,220 3, 410 33,450 3, 420 3, 400 33,380 33,350 33,320 33,290 3, 250
271 30,980 31,160 31, 360 s 1,770 31,970 32,170 32,380 2, 590 32, 800 33,010 33,220 3, 410 33 530 3, 620 3, 710 33,810 33,910 34,010 34,100 4, 200
2! 30, 980 31,160 31, 360 31, 560 1,770 31,970 32,170 32,380 2, 590 32,800 33,010 33,220 3, 440 33 650 3, 860 34, 080 34, 300 34,520 34,740 34,970 5, 190
29| 30,980 31,160 31, 360 . 1,770 31,970 32,170 32 380 2, 590 32 800 33,010 33,220 3, 440 33, 650 3, 860 4, 080 34,300 34,520 34,740 34,970 5, 190
2 HEADWATER ELEVATION _ 5
P e < St
Oz={ 1684.0 1684.1 1684.2 1684.3 1684.4 1684.5 1684.6 1684.7 1684.8 1684.9 1685.0 1685.1 1685.2 1685.3 1685.4 1685.5 1685.6 1685.7 1685.8 1685.9 1686.0 055
1 3,810 3,810 3,810 3,810 3,810 3,820 3,820 3,820 3, 820 3,820 3,820 3,830 3,830 3,830 3,830 3,830 3,830 3,830 3,840 3,840 3,840 1
2 7,620 7,620 7,620 7,630 7,630 7,630 , 64 , 64l 64 7, 64 7,650 7,650 7,650 7,660 7,660 7,660 7,670 7,670 7,670 7,870 7,680 2
3 11,430 11,430 11,430 11, 440 11, 440 11, 450 11, 450 11, 460 11, 460 11, 470 11,470 11, 480 11,480 11, 480 11, 490 11, 490 11, 500 11, 500 11,510 11,510 11,520 3
4 15, 230 15, 240 15, 250 15, 250 15, 260 15, 260 15, 270 15, 280 15, 280 15,29 15, 290 15, 300 15,310 15,310 15, 320 15, 330 15, 330 15, 340 15, 340 15, 15, 4
5 A 19, 050 19 060 19, 060 19, 070 19, 080 19, 090 19, 100 19, 100 19, 110 19, 120 19, 130 19,130 19,1 19, 150 19, 160 19, 160 19 180 19, 190 19, 190 5
6] 22,850 22, 860 22,870 22, 880 22, 890 22,900 22,910 22,910 22,920 2,930 22,940 22,950 22,960 22,970 22,980 22,990 23, 000 23,010 23,020 3, 020 23,030 6
71 23,700 23,710 23,720 23,740 23,750 23,770 23,780 23,790 23, 800 3, 820 23,830 23, 850 23, 860 23,870 23, 890 23, 900 23,920 23,930 23,950 3, 950 23,960 7
8| 24,510 24,530 24, 550 24,570 24, 590 24,610 3 , 24, 650 4, 670 24,690 24,710 s 24,750 24,770 24, 790 24, 800 24,820 , 84 4, 850 24,870 8
9| 24,950 24,970 24,990 25,020 25, 040 25, 060 25, 080 25, 090 25,110 5, 130 5, 150 25, 180 25,200 25,220 3 25, 260 25,280 25,300 25,320 5, 330 25,350 9
10| 25,430 25, 450 25, 480 25, 500 25, 530 25, 550 X 25, 590 25,610 5, 640 25, 660 25, 680 25,710 25,730 25, 760 25, 780 25, 800 25,830 X 5, 860 25, 890 10
11 5, 850 25, 880 25,910 25, 940 25, 860 25,990 26, 020 26, 030 26, 060 6, 090 26,110 26, 140 26, 170 26, 190 26, 220 26, 240 26,270 26, 300 26, 320 6, 340 26, 360 11
12 6, 310 26, 340 26, 370 26, 400 26,430 26, 460 26, 490 26, 510 A 6, 570 26, 600 26, 630 26, 660 26, 690 26,720 26, 740 26,770 26, 800 X 6, 850 26, 880 12
13 6, 740 26,780 26, 810 26, 840 26, 870 26, 910 26, 940 26, 960 26, 990 7,020 27,060 27,090 s 27,150 27, 180 27,210 27,240 27,270 27,310 7,330 217,360 13
14 7,150 27,180 27,220 27, 250 27, 290 27,320 27,360 27, 380 27,420 7,450 27,490 27,520 27, 550 27,590 217,620 27, 650 27,690 27,720 27,760 7,780 21,810 14
15 7, 580 27,620 21, 660 27 690 27,730 27,770 27,810 27, 840 27,870 27,910 27 950 27 990 28 020 28, 060 28 100 28 130 28 170 28, 200 28,240 8, 270 28,300 15
16 7,990 28,030 28,070 28,110 28,150 28, 200 28, 240 28, 270 28, 310 28, 350 28, 390 28,430 28, 470 28,510 28, 540 28, 580 28, 620 28, 660 28,700 8, 730 28,770 16
17 8, 410 28,450 28,500 28, 540 28, 590 28,630 28, 670 28,710 28, 750 8, 790 28,840 28, 880 28, 920 28, 960 29,010 29, 050 29, 090 29,130 29,170 9,200 29, 250 17
18 8, 810 28, 860 28,910 28, 950 29, 000 29, 050 29, 090 29,130 29, 180 9, 220 29,270 29,310 29, 360 29, 400 29,450 29, 490 29, 540 29, 580 29,630 9, 660 29,710 18
19 9, 200 29,250 29, 300 29, 350 29, 400 29, 450 29, 500 29, 540 29, 590 9, 640 29, 680 29,730 29,780 29, 830 29, 880 29, 920 29,970 30,020 30,070 0, 100 30, 150 19
20 9, 570 29 630 29 680 29,740 29 790 29, 840 29, 890 29, 940 29 990 0, 040 30,090 30, 140 30, 190 30, 240 30, 300 30, 350 30, 400 30, 450 30, 500 0, 530 30,580 | 20
21 9, 940 30, 000 30, 060 30,110 30,170 30,230 30, 280 30, 330 30, 380 0, 440 30,490 30, 550 30, 600 30, 650 30,710 30, 760 30, 810 30, 870 30,920 0, 960 31,010
0, 310 30,370 30,430 30,490 30, 550 30,610 30,670 X 30,770 0, 830 30, 890 30, 950 31,000 31,060 31,120 31,170 31,230 31,280 \ 1,380 ,
23 0, 680 30, 750 30,810 30, 870 30, 930 30, 990 X 31,100 31,170 1,230 31,290 31,350 31,410 31,470 31,530 31, 590 , 31,700 31,760 1,810 31,870
24 1,050 31,120 31,180 31,240 31,310 31,370 31,430 31,490 31,550 1, 620 31,680 31,740 31,810 31,870 31,930 32, 000 32,060 32,120 32,180 2, 230 2, 290
25 2, 160 32,180 32 190 32,200 32 210 32 220 32,230 32,280 32, 350 2, 420 32 490 32, 550 32,620 32,690 32 750 32,820 32,880 32,950 33,010 3, 060 33,130

26| 33250 33,220 | 33,180 33, 140 33,090 33,050 | 33,020 33,080 33,150 | 33,220 | 33,290 | 33,360 | 33,430 | 33,500 | 33,570 33, 640 33,710 | 33,780 33,840 | 33,900 | 33,970

34,290 | 34,390 34,480 34,460 | 34,450 34, 460 34,480 34,500 | 34,520 , 34,560 | 34,57 580 0 3 0 | 34,750 | 34,820
28| 35190 35,420 | 35,650 35, 850 35,900 35,880 | 35,860 35, 820 35, 800 35,760 | 35,730 { 35700 35660 | 35620 | 35 580 35, 530 35,490 | 35,460 35,530 | 35600 | 35,680
29| 35190 35,420 | 35650 | 35,850 35,980 36,090 | 36,190 36,290 | 36,390 36,500 | 36,600 { 36,700 | 36,800 | 36,910 | 37,010 37,010 36,970 1 36,960 36,980 | 37,000 | 37,020
30| 35190 | 35420 | 35650 | 35880 36, 110 36,340 | 36,580 36,800 | 37,040 37,280 | 37,520 | 37,760 | 38000 38,240 | 38,450 38, 480 38,460 | 38.430 38,400 | 38,370 | 38,330
31| 35190 | 35420 | 35,650 35, 880 36, 110 36,340 | 36,580 | 36,800 | 37,040 37,280 | 37,520 | 37,760 gg, 888 38,240 | 38,450 38, 580 38,690 | 38,800 38,910 | 39,020 3!9?. 2;%8

5, 36, 110 \ 39, 480 39,
33| 35190 | 35420 | 35650 | 35880 | 36,110 36,340 | 36,580 | 36,800 | 37,040 | 37,280 | 37,520 | 37,760 | 38,000 | 38,240 | 38490 | 38730 38,980 | 39,230 | 39,480 | 39,720 | 39,870

SEPTEMBER 2005 HEADWATER 1682 to 1686



16 FONTANA DAM
SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
16860 | 1686.1 | 1686.2 | 1686.3 | 16864 | 1686.5 | 16866 | 1686.7 | 16868 | 1686.9 | 1687.0 | 1687.1 | 1687.2 | 1687.3 | 16874 | 1687.5 | 1687.6 | 1687.7 | 1687.8 | 1687.9 [ 1688.0

3,840 | 3,840 173238 3,840 | 3,850 | 3,850| 3,850| 3,850 | 3,850| 3,850 | 3,850 3,860 | 3,860 | 3,860 | 3,860 3,860 3,860{ 3,860| 3,87/0| 3,870 3,870

) 7,720 | 7,720 7,730 7,730
, . , , , , 11,560 | 11,570 | 11,570 | 11,580 | 11,580 | 11,590 | 11,590 | 11,590 | 11,600 | 11,600 | 11,610
15,360 | 15,360 | 15,370 | 15,370 | 15,380 | 15,390 [ 15,390 | 15,400 | 15,400 | 15,410 | 15,420 | 15,420 | 15,430 | 15,430 | 15,440 | 15,450 | 15,450 | 15,460 | 15,470 | 15,470 | 15,480
\ 19,270 | 19,280 | 19,290 | 19,290 | 19,300 | 19,310 | 19,320 | 19,320 | 19330 | 19,340 | 19,350

23,030 | 23,040 | 23,050 23, 060 | 23,070 | 23,080 | 23,090 | 23,100 | 23,110 { 23,120 | 23,120 | 23,130 | 23,140 | 23,150 | 23,160 | 23,170 | 23,180 | 23,190 ; 23,200 | 23,210 | 23,220
23,960 | 23,980 | 23,990 | 24,010 | 24,020 | 24,040 | 24,050 | 24,060 | 24,080 | 24,090 | 24,100 | 24,110 | 24,120 | 24,140 | 24,150 | 24,170 24,180 | 24,190 | 24,210 | 24,220 | 24,240
24,870 | 24,890 | 24,900 | 24,920 | 24,940 | 24,960 | 24,980 | 24,990 | 25,010 | 25,030 | 25,040 | 25060 | 25,070 | 25,090 | 25,110 | 25,130 25,150 | 25,160 | 25,180 25,200 | 25,220
25,350 | 25,370 | 25,390 | 25,420 | 25,440 | 25,460 | 25,480 | 25,500 | 25,520 | 25,540 | 25,550 | 25 570 | 25,590 | 25,610 | 25,630 | 25,650 25,670 | 25,690 | 25710 | 25,730 | 25,750

) ) \ \ ) 26,170 | 26,190 | 26,220 | 26,240 | 26,260 | 26,280 | 26,310 | 26,330
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39| 39,970 | 40,230 | 40,480 | 40,740 | 40,990 | 41,250 | 41,510 | 41,770 | 42,030 | 42,300 | 42,550 | 42,820 | 43,080 | 43,350 | 43,620 | 43,890 | 44,160 | 44,430 | 44,700 | 44,980 | 45,250 | 39
40( 39,970 | 40,230 | 40,480 40,740 | 40,990 41 250 | 41,510 | 41,770 42 030 42 300 42 550 | 42,820 43 080 43 350 | 43,620 | 43,890 44 160 | 44,430 44,700 | 44,980 | 45,250 | 40

HEADWATER 1686 to 1688 SEPTEMBER 2005



FONTANA DAM 17
SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
1688.0 | 1688.1 [ 1688.2 | 1688.3 | 1688.4 | 1688.5 | 1688.6 | 1688.7 | 1688.8 | 1688.9 | 1689.0 | 1689.1 | 1680.2 | 1689.3 | 16894 | 1689.5 | 1689.6 | 1689.7 | 1689.8 | 1689.9 | 1690.0

5, 5, 5, , , , , , , . , ‘ , ,
25 840 | 25,850 25 870 | 25,890 | 25,910 | 25,930 | 25,950 | 25,960 | 25,980 | 26,000 | 26,020 | 26,040 | 26,060 | 26, 080 26 100 | 26, 120
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. . . . 190 | 34,240 | 34,290 | 34, . . .
25| 34,400 | 34,450 | 34,510 | 34.570 | 34,630 | 34,690 | 34.750 | 34.810 | 34,870 | 34,930 | 34.990 | 35 050 | 35 100 | 35,160 | 35,220 | 35,280 | 35,330 | 35,390 | 35,450 | 35,510 | 35,560 | 25
26| 35,360 | 35,410 | 35,480 | 35,550 | 35,610 | 35,680 | 35 740 | 35810 | 35,870 | 35,940 | 36,000 | 36,070 | 36,120 | 36,190 | 36,250 { 36,310 [ 36,380 | 36,440 | 36,500 | 36,560 | 36,630 | 26
. 36. 340 36,560 | 36 . X 37, 530 .

30| 39,030 | 39,100 | 39,190 | 39,270 | 39,360 | 39,440 | 39 530 | 39,610 | 39,700 | 39,780 | 39,860 | 39,940 | 40,020 | 40,100 | 40,180 | 40,260 | 40,340 | 40,430 | 40,510 | 40.600 | 40,680 | 30
31| 39,950 | 40,030 | 40,120 | 40,210 | 40,300 | 40,390 | 40,480 | 40,560 | 40,650 | 40,740 | 40,820 | 40,910 | 40,980 | 41,070 | 41,150 | 41,240 | 41,330 | 41,410 | 41,500 3%238 41,670 | 31

40| 45.250 | 45,520 | 45,800 | 46,080 | 46,360 | 46,640 | 46,920 | 47,200 | 47,480 | 47,770 | 48 050 | 48,340 | 48,620 | 48 910 | 49,200 | 49,490 | 49,780 | 50,070 | 50,360 | 50,660 | 50,950 | 40

SEPTEMBER 2005 HEADWATER 1688 to 1690




18 . FONTANA DAM
SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
16900 [ 16901 | 16902 [ 1690.3 [ 1690.4 [ 16905 [ 1690.6 [ 1690.7 [ 1690.8 [ 1690.9 | 1691.0 [ 1691.1 [ 1691.2 [ 1691.3 | 1691.4 | 1691.5 | 1691.6 | 1691.7 | 1691.8 | 1691.9 | 16920

1] 3,900 3,900| 3,900| 3,900| 3,910| 3,910 3,910f 3,910| 3,910 3,910 3,910 3,920 3,920| 3,920 3,920| 3,920 3,920{ 3,920| 3,930| 3,930 3,930 | 1
2 7,800 7,800( 7,800 7.810( 7,810| 7,810| 7,820} 7,820( 7,820f 7,8%0| 7,80 7,80| 7,830 7,840| 7,840( 7,840} 7,850 7,850 7,80 7,860 7,860 | 2
31 11,7001 14,700 | 11,710 | 11,710 | 11,720 11,720 11,730 | 14,730 | 11,730 { 11,740 | 11,740 | 11,750 | 11,750 | 11,760 | 11,760 | 11,770 | 11,770 | 11,770 | 11,780 11,780 | 11,790 | 3
41 15,600 15,600 | 15,610 | 15,620 | 15620 | 15,630 | 15,630 | 15,640 | 15,650 | 15650 | 15,660 | 15660 | 15670 | 15,680 | 15680 | 15,690 | 15,690 | 15700 | 15,710 15,710 | 15,720 | 4
5| 19,500 | 19,500 | 19,510 | 19,520 | 19,530 | 19,530 | 19,540 | 19,550 | 19,560 | 19,560 | 19,570 | 19,580 | 19,590 | 19,590 | 19,600 | 19,610 | 19,620 19,620 | 19,630 19,640 | 19,650 | 5
6] 23,400 | 23,410 | 23,410 23,420 | 23,430 | 23,440 | 23,450 | 23,460 | 23,470 | 23,480 | 23,490 | 23,500 | 23,500 | 23,510 [ 23,520 | 23,530 | 23,540 | 23,550 | 23,560 | 23,570 | 23,580 | 6
7| 24,490 | 24,500 | 24,510 | 24,520 | 24,530 | 24,550 | 24,560 | 24,580 | 24,590 { 24,600 | 24,620 | 24,630 | 24,630 | 24,650 | 24,660 | 24,670 | 24,690 24,710 24,740 | 7
8| 25,540 | 25,560 | 25,570 | 25,580 | 25,600 | 25620 | 25,640 | 25,650 | 25,670 { 25,690 | 25,700 | 25,720 | 25,730 | 25,740 | 25 760 | 25,780 | 25,790 | 25,810 25,830 | 25,840 | 25,860 | 8
9| 26,120 | 26,130 | 26, 140 | 26,160 | 26, 180 | 26,200 | 26,220 | 26,240 | 26,260 | 26,280 | 26,290 | 26,310 | 26,320 | 26,340 | 26,360 | 26,380 | 26,400 | 26,420 | 26,430 | 26,450 | 26,470 | 9
10| 26,740 | 26,760 | 26,770 | 26,800 | 26,820 | 26,840 | 26,860 | 26,880 | 26,900 | 26,920 | 26,940 | 26,960 | 26,970 | 26,990 | 27,020 | 27,040 | 27,060 | 27,080 | 27,100 | 27,120 | 27,140 | 10
111 27,300 | 27,330 | 27,340 | 27,360 | 27,390 | 27,410 { 27,430 | 27,460 | 27,480 | 27,500 | 27,530 | 27,550 | 27,560 | 27,580 | 27,610 | 27,630 | 27,650 | 27,670 | 27,700 | 27,720 | 27,740 | 11
121 27,910 | 27,940 | 27,950 | 27,980 | 28,010 | 28,030 | 28,060 | 28,080 | 28,110 | 28,130 28,160 | 28, 180 | 28,200 | 28,220 | 28,250 | 28,270 | 28,290 | 28,320 28,370 | 28,390 | 12
13| 28,490 | 28,510 | 28,530 | 28,560 28,610 640 | 28,670 | 28,700 | 28,720 | 28,750 | 28,780 28,820 28,870 | 28,900 | 28,930 | 28,950 | 28,980 29,010 | 13
141 29,030 | 29,080 | 29,080 | 29,110 | 29,140 | 29,170 | 29, 190 29,280 | 29,310 | 29,340 | 29,360 | 29,390 | 29,420 | 29,450 29,500 | 29,530 | 29,560 | 29,590 { 14
15] 29,620 | 29,650 | 29,670 | 29,700 | 29,730 | 29,770 | 29,800 | 29,830 29,860 | 29,890 | 29,920 | 29,950 ; 29,970 | 30,010 | 30,040 | 30,070 | 30,100 | 30,130 | 30,160 | 30,190 | 30,220 | 15
161 30,180 | 30,210 | 30,230 | 30,270 | 30,300 | 30,340 | 30,370 | 30,400 30,440 | 30,470 | 30,500 | 30,540 | 30,560 | 30,590 | 30,620 | 30,660 | 30,690 | 30,720 | 30,760 ( 30,790 | 30,820 | 16
171 30,760 | 30,790 | 30,820 | 30,850 | 30,890 | 30,930 30,960 | 31,000 | 31,030 | 31,070 | 31,100 | 31,140 31,200 31,270 | 31,310 | 31,340 | 31,380 | 31,410 ] 31,440 | 17
18| 31,310 | 31,350 | 31,380 | 31,420 | 31,460 | 31,490 31,530 | 31,570 31,610 | 31, 31,680 | 31,720 31,750 | 31,790 | 31,820 | 31,860 | 31,900 | 31,930 | 31,970 | 32,010 { 32,040 | 18
191 31,860 | 31,900 | 31,930 | 31,970 | 32,010 | 32,050 | 32,090 | 32,130} 32,170 | 32,210 | 32,250 | 32,290 | 32,320 | 32,360 | 32,400 | 32,430 | 32,470 | 32,510 | 32,550 ( 32,590 | 32,630 | 19

221 33,440 | 33,490 | 33,530 | 33,570 | 33,620 | 33,670 | 33,710 | 33,760 | 33,810 | 33,850 | 33,900 | 33,950 | 33,980 | 34,030 | 34,07 1 34, 34,210 | 34 34,300 | 34,340 | 22
23 34 34,060 { 34,110 | 34,160 | 34,210 | 34,260 | 34,310 | 34,360 | 34,410 | 34,460 | 34,500 ( 34,540 | 34,590 | 34,640 | 34,690 34,780 | 34,830 , 34,920 | 23
241 34,500 | 34,560 | 34,600 34,650 34,750 | 34,800 | 34,860 | 34,910 | 34,960 | 35010 | 35,060 | 35,100 | 35150 | 35,200 | 35,250 | 35,300 35 350 | 35,400 | 35,450 | 35,500 | 24

391 50,950 | 51,250 | 51,530 | 51,830 | 52,130 | 52,430 | 52,730 | 53,030 | 53,330 | 53,640 53,940 | 54,240 | 54,540 | 54,840 | 55,150 | 55,460 | 55,770 | 56,080 | 56,390 | 56,700 | 57,010 | 39
401 50,950 f 51,250 | 51,530 | 51,830 | 52,130 | 52,430 | 52,730 | 63,030 | 53,330 | 53,640 | 53,940 | 54,240 | 54,540 | 54,840 | 55,150 | 55,460 | 55,770 | 56,080 | 56,390 | 56,700 | 57,010 | 40

HEADWATER 1690 to 1692 SEPTEMBER 2005



FONTANA DAM

SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

19

HEADWATER ELEVATION

1692.6 [ 1692.7 | 1692.8 | 16929 | 1693.0 | 1693.1 | 1693.2
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49, 090
51,330
54, 620
57, 880
57, 880
57,940

3,940 3,940 3,940 3,948 3,940 3,958 3, 950

34,020 | 34,060 34,110 34,150 34.180 34,220 | 34,260

43,410

44, 560
45,710
48, 850
47,990
50, 290

43,490
44,640
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HEADWATER 1692 to 1694




20

FONTANA DAM

SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION

1694.6 | 1694.7 | 16948 | 1694.9 | 1695.0 | 16951 | 1695.2

1695.3

—_

28,150 | 28,180 | 28,200 | 28,220
28, 840 \
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N Aas aAaaaa

3,970 3,970 3,970 3,970 3,970 | 3,980 | 3,980
7, 94 7,940 7,94 7,94 7,950 | 7,950
11,900 | 11,910} 11,910 | 11,920 | 11,920 | 11,930 | 11,930
15,8701 15,880 | 15,880 | 15,890 | 15,890 | 15,900 | 15,910
19,840 | 19,850 | 19,850 | 19,860 | 19,870 | 19,880 | 19, 880
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49,010 | 49,110 | 49,190 | 49,280 | 49,370 | 49,460 | 49, 550
51,370 | 51,470 | 51,560 | 51,660 | 51,760 { 51,860 | 51,950

53,740 | 53,850 | 53,040 | 54,050 | 54,150 | 54,260 | 54,360
56, 160 | 56,270 | 56,370 | 56,470 | 56,580 | 56,690 | 56, 800
58,580 | 58,690 | 58,790 | 58,900 | 59,010 | 59,130 | 59,250
62,050 | 62,230 62,270 | 62,320 | 62,360 | 62,410 | 62,460
65,530 | 65,720 { 65,700 | 65,680 | 65 670 | 65,650 | 65, 620

3,980
7,960

27,090
27,830

27,110 | 27,130 | 27140
27,850 | 27870 | 27,890
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34,640 | 34,680 | 34,710 | 20

HEADWATER 1694 to 1696

SEPTEMBER 2005




FONTANA DAM

SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

21

HEADWATER ELEVATION

1696.6 | 1696.7 | 1696.8 | 1696.9 | 1697.0 | 1697.1 | 1697.2
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4,000 4,000| 4,000| 4,000 4,000| 4,000| 4,010
7,990 | 8,000 8000| 8000| 801
11,990 | 12,000 | 12,000 | 12,000 | 12,010 | 12,010} 12,020
15,990 | 15,990 | 16,000 | 16,010 | 16,010 | 16,020 | 16, 020
19,990 | 19,990 | 20,000 | 20,010 | 20,020 | 20,020 | 20,030
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55,860 55,970 | 56,080 [ 56, 180 | 56,290 [ 56,400 i 56, 500
58,340 | 68,450 | 58,570 [ 58,680 ( 58,790 [ 58,900 59,010
60,830 | 60,940 | 61,060 | 61,180 61,290 | 61,4101 61,530
63,440 | 63,560 | 63,680 | 63,790 | 63,910 | 64,030 | 64,140
66, 040 | 66,160 | 66,270 | 66,390 | 66,510 | 66,620 | 66,740
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75, 200

27,370
28, 140

27, 390
28, 160
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HEADWATER 1696 to 1698




22 FONTANA DAM
SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND
HEADWATER ELEVATION
1698.0 | 1698.1 | 1698.2 | 1698.3 | 1698.4 | 1698.5 | 1698.6 | 1698.7 | 1698.8 | 1698.9 | 1699.0 [ 1699.1 | 1699.2 | 1699.3 | 1699.4 [ 1699.5 | 1699.6 | 1699.7 | 1699.8 | 1699.9 | 1700.0
4,020 | 4,020 | 4,020 4,020| 4,020{ 4,020| 4,030| 4,030 4,030 4,030| 4,030 4,030| 4,040| 4,040 | 4,040{ 4,040 | 4,040 4,040 4,040| 4,050 | 4,050
8,040 | 8,040 8, 06 ) 8,07 , 8,080 8 \
12,050 | 12,060 | 12,060 [ 12,070 12,070 | 12,070 | 12,080 | 12,080 | 12,090 | 12,090 | 12,100 | 12,100 | 12,110 | 12,110 | 12,110 | 12,120 | 12,120 | 12,130} 12,
16,070 | 16,080 | 16,080 | 16,090 | 16,090 | 16,100 | 16,110 | 16,110 | 16,120 | 16,120 | 16,130 [ 16 \ 6. 150 \ 18,
20,090 | 20,100 | 20,100 | 20,110 | 20,120 | 20,120 | 20,130 | 20,140 | 20,150 | 20,150 | 20,160 | 20,170 | 20,180 | 20,180 | 20,130 | 20,200 | 20,200 | 20,210 | 20,220 | 20,230 | 20,230
24,1101 24,110 | 24,120 | 24,130 | 24,140 | 24,150 | 24,160 | 24,170 | 24,180 | 24,180 | 24,190 | 24,200 | 24,210 | 24,220 | 24,230 | 24,240 | 24,240 | 24,250 | 24,260 | 24,270 | 24,280
25, 460 , 25,470 25,490 , \ ) 25,540 | 25,550 ) , , , ,810 | 25,620 | 25,630 \ \ \ \
26,760 | 26,770 | 26,780 | 26,800 | 26,810 | 26,830 | 26,850 | 26,860 | 26,880 | 26,880 | 26,900 | 26,910 | 26,930 | 26,950 | 26,960 | 26,980 | 26,980 | 27,000 | 27,010 | 27,030 | 27,040

27,470 | 27,480 | 27,500 | 27,520 | 27,530 | 27.550 | 27,570 | 27,590 | 27,600 | 27,610 | 27,630 | 27,640 | 27,660 | 27,680 | 27.700 | 27,710 | 27,720 | 27,740 | 27,750 { 27,770 | 27,790
28,260 | 28,260 | 28,280 | 28,300 | 28,320 | 28,340 | 28,360 | 28,380 | 28,400 | 28,410 | 28,430 | 28,440 | 28,460 | 28,480 | 28,500 | 28,520 | 28,530 | 28,550 | 28,570 | 28,580 | 28,600

-
QWO AR WN—

aaaaaa
[4%)
S
'S
I
I=3
w
S
-
=}
S
[X}
b=3
-y
©
S
w
S
w
=2
o
[
S
w
oy
S
<
¢=1
w
>
S
w
S
3]
o
S
[ ]
>
=
=2
I=)
w
g=1
=23
ot
S
[%
¢=3
-3
B
S
@
S
AW
LW
Soo
[ %3
S,
=3
©
S
w
S
-
PN
S
w
g=1
~
oy
=)
w
¢=3
-
@
S
w
S
-
©
S
[~
S
[=°3
I=3
S
w
S
0
R
=]
[
=4
<3
N
=3
w
S
oo
~
=]
w
S
©
S
S
aaaaa

31,130 | 31,150 | 31,170 | 31,200 | 31.230 ] 31,250 | 31,280 | 31,300 | 31,330 | 31,340 | 31,370 | 31,390 | 31,420 | 31,440 | 31,470 | 31,490 | 31,510 | 31,530 | 31,560 | 31,580 | 31,610
, . 31,930 | 31, . X 32, X X . . i 32,340 | 32, 32, 390

32,590 | 32,610 | 32,640 32,670 32,700 32,730 ( 32,760 | 32,780 | 32,810 | 32,830 | 32,860 | 32,890 | 32,920 | 32,950 | 32,980 | 33,000 | 33,020 | 33,050 | 33,080 | 33,110 33, 140
33,330 | 33,350 | 33,390 33,420 | 33,450 [ 33,480 { 33,510 | 33,540 { 33,570 | 33,590 | 33,620 | 33,650 | 33,680 | 33,710 | 33,740 | 33,770 | 33,790 | 33,820 | 33,850 | 33,880 | 33,910
34,050 { 34,070 | 34,100 | 34,130 | 34,170 | 34,200 | 34,230 | 34,260 | 34,300 | 34,320 | 34,350 | 34,380 | 34,420 | 34,450 | 34,480 | 34,510 | 34.530 | 34,570 | 34,600 | 34,630 | 34,660
34,750 | 34,770 | 34,800 34,840 | 34,870 | 34,910 | 34,940 | 34,980 | 35010 | 35,030 | 35070 | 35100 | 35,130 { 35170 | 35,200 | 35,240 | 35,260 | 35,290 | 35,6330 | 35,360 | 35,390
20| 35,430 | 35460 | 35,490 | 35,530 | 35,560 | 35,600 | 35,640 | 35,670 | 35,710 | 35,730 | 35,770 | 35,800 | 35,840 | 35,870 | 35,910 | 35,950 | 35,970 | 36,010 | 36,040 | 36,080 | 36, 110 | 20
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28| 43,810 | 43,860 | 43,920 | 43,980 , 040 | 44, 44,150 2210 | 44,270 20 '3 44,430 | 44,490 | 44,550 , 61 , 44,710 | 44 44, , 28
29( 45,180 | 45,230 | 45,300 | 45,360 | 45,420 | 45,480 | 45,540 | 45,610 | 45,670 | 45,7201 45,780 | 45 840 | 45910 | 45,970 | 46,030 | 46,090 | 46,140 | 46,200 | 46,260 | 46,320 | 46,380 | 29
30| 46,540 | 46,600} 46,670 | 46,740 | 46,800 | 46,870 | 46,930 | 47,000 | 47,070 | 47,120 | 47,190 | 47,250 | 47,320 | 47,380 | 47,450 | 47,510 | 47,570 | 47,630 47,760 | 47,830 | 30

461 77,840 | 78,210 78, 590 1 78,970 79, 360 | 79,740 | 80,130 | 80,510 f 80,900 | 81,280 81, 670 82, 060 82, 450 82, 850 | 83,240 | 83,640 | 84,020 | 84,420 | 84,820 | 85,220 | 85,620 | 46
47| 77,840 | 78,210 | 78,590 | 78,970 | 79,360 | 79,740 | 80,130 | 80,510 | 80,900 | 81,280 | 81,670 | 82,060 | 82,450 | 82,850 | 83,240 | 83,640 | 84,020 | 84,420 | 84,820 85,220 | 85,620 | 47
48| 77,840 | 78,210 | 78,590 | 78,970 | 79,360 | 79,740 | 80,130 ,510 | 80,900 | 81,280 | 81,670 | 82,060 | 82,450 | 82,850 | 83,240 | 83,640 | 84,020 | 84,420 | 84,820 | 85,220 | 85,620 | 48
49( 77,840 | 78,210 | 78,590 | 78,970 | 79,360 | 79,740 | 80,130 | 80,510 | 80,900 | 81,280 | 81,670 | 82,060 | 82,450 | 82,850 | 83,240 | 83,640 | 84,020 | 84,420 | 84,820 | 85, 85,620 | 49
50( 77,840 78,210 | 78,590 | 78,970 | 79,360 | 79,740 | 80,130 | 80,510 | 80,900 | 81,280 | 81,670 | 82,060 | 82,450 | 82,850 | 83,240 | 83,640 | 84,020 | 84,420 | 84,820 | 85220 | 85,620 | 50

HEADWATER 1698 to 1700 SEPTEMBER 2005



FONTANA DAM 23
SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
1700.0 [ 17001 [1700.2 [ 1700.3 [ 1700.4 [ 17005 [ 17006 [ 1700.7 | 1700.8 [ 17009 [1701.0 [ 1701.1 [1701.2 [ 17013 [ 17014 [ 17015 [ 17016 [1701.7 [1701.8 | 17019 [ 17020

GATE
ARRANGE-
MENT
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27,790 | 27,810 | 27,820 | 27,840 | 27,850 | 27,860 | 27,880 | 27,900 | 27,910 | 27,930 | 27,950 | 27,950 | 27,970 | 27,990 | 28,010 | 28,020 | 28,040 | 28,060 | 28,070 | 28,080 | 28,100
28,600 | 28,620 | 28,640 | 28,660 | 28,670 | 28,690 | 28,710 | 28,720 | 28,740 | 28,760 | 28,780 | 28,790 | 28,810 | 28,820 | 28,840 | 26,850 | 28,880 | 28,900 | 28, 920 | 28,930 | 28,940

29,340 | 29,360 | 29,380 | 29,400 | 29,410 29,430 29,450 | 29,470 | 29,490 | 29,510 | 29,530 | 29,540 | 29,560 | 29,580 | 29,600 | 29,620 | 29,640 | 29,660 | 29,680 | 29,690 | 29,710
30,140 | 30,160 | 30,180 | 30,200 | 30,220 | 30,240 | 30,260 | 30,280 | 30,300 | 30,320 | 30,350 | 30,360 | 30,380 | 30,400 | 30,420 [ 30,440 | 30,470 30,490 | 30,510 30,520 | 30,540
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32,390 | 32,420 § 32,450 | 32,470 | 32,490 | 32,520 | 32,540 | 32,570 | 32,600 | 32,620 | 32,650 | 32,670 | 32,690 | 32,720 | 32,740 | 32,770 | 32,800 | 32,820 | 32,850 | 32,870 | 32,890

, , , , , \ , \ 33,350 | 33,380 | 33,410 | 33,430 | 33,450 | 33,480 | 33,510 | 33,540 | 33,570 33,590 | 33,620 | 33,640 | 33,670
33,910 | 33,940 1 33,970 | 34,000 | 34,020 34,050 { 34,080 | 34,110 | 34,140 | 34,170 | 34,200 | 34,220 | 34,250 | 34,280 | 34,310 | 34,340 | 34,370 | 34,400 | 34,430 | 34,450 | 34,480
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20| 36,110 | 36,150 | 36,180 | 36,220 | 36,240 | 36,280 | 36,310 | 36,350 | 36,380 | 36,410 | 36,450 | 36,470 | 36,510 | 35,540 | 36,580 | 36,610 [ 36,650 | 36,680 { 36,710 | 36,740 | 36,770 | 20

\ 46, 440 \
30| 47.830 | 47,890 | 47,960 | 48,020 | 48,070 | 48,140 | 48,200 | 48,260 | 48,330 | 48,390 | 48,450 | 48,510 | 48,570 | 48,630 | 48.700 | 48,760 | 48,820 | 48.880 | 48,950 | 49,000 | 49,060 | 30
31| 49,260 | 49,330 | 49,400 | 49,470 | 49,530 | 49,590 | 49,660 | 49,730 | 49,800 | 49,860 | 49,930 | 49,990 | 50,060 { 50,120 | 50, 190 | 50,250 | 50,320 | 50,390 | 50,450 | 50,510 | 50,580 | 31
32( 50,710 | 50,780 | 50,850 | 50,920 { 50,990 | 51,060 | 51,130 [ 51,200 | 51,270 | 51,340 | 51,410 | 51,470 | 51,550 | 51,620 | 51,690 | 51,760 | 51,830 | 51,900 { 51,970 | 52,030 | 52,100 | 32
33| 52,150 | 52,230 | 52,300 | 52,380 | 52,450 | 52,520 | 52,600 | 52,670 | 62,750 | 52,820 | 52,900 | 52,960 | 53,040 | 53,110 | 53,190 | 53,260 | 53,340 | 53,410 | 53,490 | 53,550 | 53,620 | 33
53, 840 54,230 | 54,310 54,540 | 54,620 34

34 , \ 070 ) \ 54,390 , 460 \ . 700 770 930 )
35| 56,460 | 56,550 | 56,640 | 56,730 | 56,810 | 56,900 | 56,990 | 57,080 | 57,170 | 57,250 | 57,340 | 57,420 | 57,510 | 57,600 | 57,680 | 57,770 | 57.860 | 57,940 | 58,030 | 58,110 | 58,190 | 35

4 ) \ , , )
40| 70,120 | 70,240 | 70,370 | 70,510 | 70,640 | 70,780 | 70.910 | 71,050 | 71,190 | 71,320 | 71,460 | 71,590 | 71,720 | 71,860 | 71,990 | 72,130 | 72,260 | 72,400 | 72,530 | 72,650 | 72,790 | 40
41| 72,930 | 73,060 | 73,190 | 73,320 ( 73,440 | 73,570 73,710 73,840 | 73,970 | 74,100 | 74,230 | 74,350 | 74,480 | 74,610 | 74,750 | 74,880 | 75,010 | 75,6150 ;g (2)28 765,400 | 75,530 | M1

42| 75,740 | 75,870 | 76,000 | 76,130 | 76,250 | 76,370 | 76,500 | 76,630 | 76,750 | 76,880 | 77,000 | 77,110 | 77,240 | 77,370 | 77,510 | 77,640 | 77,770 | 77,900 , 78,160 | 78,290 | 42
43| 79,450 | 79,500 | 79,550 | 79,600 | 79,6401 79,680 | 79,730 | 79,770 | 79,820 | 79,940 | 80,070 | 80,180 | 80,300 | 80,430 | 80,560 | 80,680 | 80,810 | 80,930 | 81,050 { 81,170 | 81,290 | 43
44| 83,140 | 83,120 | 83,090 | 83,060 | 83,020 | 82,980 | 82 950 [ 82,910 | 82,910 | 83,020 | 83,140 | 83,260 | 83,380 | 83,500 | 83,620 | 83,730 | 83,850 | 83,970 | 84,080 | 84,190 | 84,300 | 44

45| 84,350 | 84,540 | 84 730 | 84,910 | 85,000 | 85.280 | 85460 | 85,640 | 85 860 | 86,120 | 86,390 | 86,640 | 86,910 | 87 180 | 87,440 | 87,710 | 87.970 | 88,240 | 88,490 | 88,530 | 88,580 | 45

SEPTEMBER 2005 HEADWATER 1700 to 1702



24 FONTANA DAM
SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
17020 [ 170214 [ 17022 [ 17023 [ 17024 [17025 [ 17026 [ 17027 [ 17028 [ 17029 [ 17030 | 17031 | 17032 [ 17033 [ 17034 [ 17035 [ 17036 [ 17037 | 17038 | 17039 [ 17040

4,080 | 4,080 | 4,080 4,080 4,080 4,080 | 4,080| 4,090 | 4,09 | 4,090| 4,090 | 4090]| 4,00 | 4,090 | 4,100 4,100 4,100 4,100{ 4,100| 4,100 4,100
8,150 | 8,150 8,160 | 8160 8,160 8,170 8,170( 8,170| 8170| 8,180 | 8,180 | 8,180( 8190| 8,190f 8,190 | 8190 | 8,200| 8,200 8, 200 10
12,230 | 12,230 | 12,230 | 12,240 | 12,240 | 12,250 | 12,250 | 12,260 | 12,260 | 12,260 | 12,270 | 12,270 | 12,280 | 12,280 | 12,290 | 12,290 | 12,290 | 12,300 | 12,300 | 12,
16,300 | 16,310 | 16,310 | 16,320 | 16,320 | 16,330 | 16,340 | 16,340 | 16,350 | 16,350 | 16,360 | 16,360 | 16,370 | 16,380 | 16,380 | 16,390 | 16,390 | 16,400 | 16,400 | 1
20,380 | 20,380 | 20,390 | 20,400 | 20,410 | 20,410 | 20,420 | 20,430 | 20,430 | 20,440 | 20,450 | 20,460 | 20,460 | 20,470 | 20,480 | 20,480 | 20,490 | 20,500 | 20,510 | 2
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9 \ , \ \ \ \ \ \ , , 9
20| 36,770 | 36,810 | 36,840 | 36,870 | 36,910 | 36,940 | 36,970 | 37,000 [ 37,030 | 37.070 | 37,100 | 37,130 | 37,170 | 37,190 | 37,220 | 37,260 | 37,290 | 37,320 | 37,360 | 37,390 | 37,410 | 20

X ’ 55,540 | 55, . . , , X , , , . X
35| 58 190 | 58,280 | 58,370 | 58,450 | 58,540 | 58.620 | 58 700 | 58 780 | 58,870 | 58,950 | 59,040 | 59120 | 59,210 | 59,280 | 59,360 | 59,450 | 59,530 | 59,620 | 59,700 | 59,780 | 59,860 | 35

36| 61,240 | 61,330 | 61,430 | 61,520 | 61,620 | 61,710 | 61,790 | 61,890 | 61,980 | 62,070 | 62,170 | 62,260 | 62,350 | 62,440 62,530 | 62,620 | 62,710 | 62,800 | 62,900 | 62,990 | 63,070 | 36
37| 64,190 | 64,290 | 64,400 | 64,500 | 64,600 | 64,710 | 64,800 | 64,900 | 65,000 | 65 110 [ 65,210 | 65310 | 65410 | 65,500 | 65,600 | 65,700 | 65,810 | 65910 | 66,010 | 66, 110 | 66,200 | 37
38| 67,140 | 67,260 | 67,370 | 67,480 | 67,590 | 67,710 | 67,810 | 67,920 | 68,030 | 68, 140 [ 68,250 | 68,360 | 68,470 | 68,570 | 68,680 | 68,790 | 68,900 | 69,010 | 69,120 | 69,230 | 69,330 | 38
39| 69,970 | 70,090 | 70,220 | 70,340 | 70,460 [ 70,580 | 70,690 | 70,820 | 70,940 | 71,060 | 71,180 | 71,300 | 71,420 | 71,530 | 71,650 | 71,770 | 71,890 | 72,000 | 72,120 | 72,240 | 72,350 | 39
40| 72,790 | 72,920 | 73,050 | 73,180 | 73,310 | 73,450 | 73.570 | 73.700 | 73,830 | 73,960 | 74,000 | 74,220 | 74,350 | 74,470 | 74,600 | 74,720 | 74,850 | 74,980 | 75,110 | 75,240 | 75,350 | 40

. 220 :
50| 93,800 | 94,220 | 94,640 | 95,060 | 95,490 | 95.910 | 96,330 | 96,750 | 97,180 | 97,610 | 98,040 | 98470 | 98,900 | 99,330 | 99,760 {100, 190 {100, 630 | 101,070 | 101, 500 |101, 340 [102,370 | 50

HEADWATER 1702 to 1704 SEPTEMBER 2005




FONTANA DAM 25
SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
17040 | 17041 | 17042 [ 1704.3 | 17044 [ 17045 [ 17046 [ 17047 [ 17048 | 17048 [ 17050 | 17054 [ 17052 [ 17053 [ 17054 | 17055 [ 17056 | 17057 [ 17058 | 17059 [ 17060

4,100 4,110| 4,110 4,110 | 4,110} 4,110 4,110| 4,110f 4,120 | 4,120 | 4,120| 4,120 4,120 | 4,120| 4,120| 4,130 4,130| 4,130 | 4,130| 4,130 4,130
8,210 | 8,210 | 8210 | 8,220 | 8220 | 8220| 8230 | 8230} 8230| 8230| 8240| 8240| B8,240| 8240| 8250| 8250 8250 | 8,260 | 8,260 8260 8 260
12,310 | 12,320 | 12,320 | 12,320 | 12,330 | 12,330 | 12,340 | 12,340{ 12,350 | 12,350 | 12,350 | 12,360 | 12,360 | 12,370 | 12,370 | 12,380 | 12,380 | 12,380 | 12,390 | 12,390 | 12, 400
16,420 | 16,420 | 16,430 | 16,430 | 16,440 | 16,440 | 16,450 | 16,460 | 16,460 | 16,470 | 16,470 | 16,480 | 16,480 | 16,490 | 16,500 | 16,500 | 16,510 | 16,510 | 16,520 | 16,520 { 16,530
20,520 | 20,530 | 20,530 | 20,540 | 20,550 | 20,560 | 20,560 | 20,570 | 20,580 | 20,580 | 20,590 | 20,600 | 20,610 | 20,610 | 20,620 | 20,630 | 20,630 | 20,640 | 20,650 | 20,650 | 20,660

GATE
ARRANGE-
MENT

23’ 500 28’ 500 28’ 5201 28,540 | 28,550 | 28,570 | 28,590 | 28,590 | 28.610 | 28,630 | 28,640 | 28,660 | 28,680 | 28.690 | 28,700
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X X : ) 1730 | 4 X X . X . . . .
25| 42,190 | 42,240 | 42,280 | 42,320 | 42,360 | 42,410 | 42,450 | 42,480 | 42,520 | 42)570 | 42,610 | 42,650 | 42690 | 42,720 | 42,770 | 42,810 | 42,850 | 42, 890 42,930 | 42,970 | 43,010 | 25
26| 43,820 | 43,860 | 43,910 | 43,950 | 44,000 | 44,050 | 44,090 | 44,130 | 44,170 | 44,220 | 44,260 | 44,310 | 44,350 | 44,390 | 44,430 | 44,480 | 44,520 | 44,570 | 44,610 3%,668 44,690 | 26

9,070 | 109, 520 {109, 980

9, 070 1109, 520 {109, 980
09, 520 {109, 980

, 170 1105,
5, 470 | 105, 920 | 106, 370 | 106, 810 | 107, 270 | 107, 720 | 108, 160 10
110, 44
, 110, 44
09, 070 | 109, 520 | 109, 980 | 110, 44
16,4

1
1
1

5, 470 | 105, 920 | 108, 370 | 1086, 107, 270 {107, 720 1108, 160 |1

5,470 | 105, 920 | 106, 370 | 10 107, 270 | 107, 720 | 108, 160 1

1
1

50102, 370 [ 102, 810 | 103, 260 | 103, 700 [104. 140 | 104, 590 | 105, 030 |10
0 810
0 6. 810
85‘ 470 | 105, 920 | 106, 370 108, 318 107, 270 | 107, 720 | 108, 160
0 6. 810

511102, 370 | 102, 103, 260 | 103, 700 (104, 140 (104, 530 | 105, 030
521102, 370 | 102, 03, 700

531102, 370 | 102,

541102, 370 {102 , 5,470 105, 920 {106, 370 | 10 107, 270 1107, 720 | 108, 160 9, 070 1109, 520 {109, 980
551102, 370 {102 103, 260 | 103, 700 140 | 104, 590 | 105, 030 | 105, 470 | 105, 920 | 106, 370 | 106, 107,270 {107, 720 | 108, 160 9,070 | 109, 520 {109, 980

SEPTEMBER 2005 HEADWATER 1704 to 1706
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2 FONTANA DAM
: SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND
HEADWATER ELEVATION
1706.0 | 1706.1 | 1706.2 | 1706.3 | 17064 | 17065 | 17066 | 1706.7 | 1706.8 [ 1706.9 | 1707.0 | 1707.1 | 1707.2 | 1707.3 | 17074 | 17075 | 1707.6 |1707.7 | 1707.8 | 17079 | 1708.0
4,130 4,130 | 4,140 4,140 | 4,140! 4,140 4,140 | 4,140| 4,140 4,150 4,150 | 4,150 g :1;88 g :13(5)8 4,150 g :15?8 g :1358 4,160 | 4,160 | 4,160 4,160
12,400 | 12400 | 12,410 | 12,410 | 12,410 | 12420 | 12,420 | 12,430 | 12,430 | 12,440 | 12,440 | 12,440 | 12.450 | 12.450 | 12,460 | 12.460 | 12.460 | 12.470 | 12,470 | 12,480 | 12,480

16,530 | 16,540 | 16,540 | 16.550 | 16,550 | 16,560 | 16.560 | 16,570 | 16,570 | 16,580 | 16,590 | 16,590 | 16,600 | 16,600 16,6107 16,610 | 16,620 | 16,630 | 16,630 | 16,640 | 16,640
20,660 | 20,670 | 20680 | 20,680 | 20,890 | 20,700 | 20,700 | 20,710 | 20,720 | 20,730 | 20,730 | 20,740 | 20,750 | 20,750 | 20,760 | 20,770 | 20,770 20,780 | 20,790 | 20,800 | 20,800

' . . ' ) . \ X . 28,950 | 28,970 | 28.990 | 28,990
29,610 | 29,620 | 29,640 | 29,660 | 29,680 | 29,700 | 29, 710 | 29,720 | 29740 | 29,760 | 29,770 | 29,790 | 29,810 | 29,820 | 29,840 | 29,850 | 29,870 | 29,890 | 29,910 | 29,920 | 29,930

30,430 { 30,450 | 30,470 | 30,490 | 30,510 | 30,530 | 30,550 | 30,560 | 30,580 | 30,590 | 30,610 | 30,630 | 30,650 | 30,660 | 30,680 | 30,700 | 30,720 | 30,740 30,760 { 30,770 | 30,780
31,320 | 31,340 | 31,370 | 31,390 | 31,410 | 31,430 | 31,450 | 31,460 | 31,480 | 31,500 | 31,520 | 31,540 | 31,560 31,570 31,590 gg,ggg 31,630 | 31,650 [ 31,670 | 31,690 [ 31,700
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20| 38,040 | 38070 | 38,100 | 38 140 | 38,170 | 38,200 | 38,230 | 38 250 | 38,290 | 38,320 | 38,350 | 38.380 | 38,410 | 38,440 | 38,470 | 38,500 | 38530 | 38 560 | 38590 | 38,630 | 38,650 | 20
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HEADWATER 1706 to 1708 SEPTEMBER 2005




FONTANA DAM _
SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

27

HEADWATER ELEVATION

1708.0 | 1708.1 | 1708.2 | 1708.3 | 17084 [ 17085 | 1708.6 | 1708.7 | 1708.8 | 17089 | 1709.0 | 1709.1 | 1709.2 | 1709.3 | 17094 | 1709.5 | 1700.6 | 1709.7 | 1709.8

4,160 | 4,160 4,160 | 4,160 | 4,170 3:1318 311318 4,170 | 4,170 | 4,170 4,170 4,180 | 4,180 | 4,180 4,180| 4,180 | 4,180| 4,180 4,190

16, 640 , \ \ . \ \ \ .

20,800 | 20,810 | 20,820 | 20,820 | 20,830 | 20,840 | 20,850 | 20,850 | 20,860 | 20,870 | 20,870 | 20,880 | 20,890 | 20,890 | 20,900 | 20,910 | 20,920 | 20,920 | 20,930

24,960 | 24,970 | 24,980 | 24,990 | 25,000 | 25,010 | 25,010 | 25,020 | 25,030 | 25 040 | 25,050 | 25,060 | 25,060 | 25070 | 25080 | 25,090 | 25,100 | 25,110 | 25,120
26,640 [ 26, 640 26, 750
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30| 52510 | 52)570 | 52630 | 52,680 | 52,740 | 52790 | 52,840 | 52/900 { 52,950 | 53,010 | 53.060 | 53,120 | 53,160 | 53,220 | 53,280 | 53,330 | 53,390
31| 54,240 | 54,300 | 54,360 | 54,420 | 54,480 | 54,540 | 54,590 | 54,650 | 54,710 | 54,770 | 54,830 | 54,890 | 54,930 | 54,990 | 55,050 | 55,110 | 55,170 | 55,230 | 55, 290
34| 59,490 | 59560 | 59.630 | 59,700 | 59,770 | 59,840 | 59,900 | 59,970 | 60040 | 60 100 | 60,170 | 60,240 | 60,300 | 60. 370 | 60,440 | 60,510 | 60,580 | 60,650 | 6€0.710
35| 63,000 | 63,080 | 63160 | 63,240 | 63,310 | 63,390 | 63460 | 63,530 | 63,610 | 63.690 | 63760 | 63,840 | 63,910 | 63,980 | 64,060 | 64,140 | 64,210 | 64,290 | 64, 360

36| 66,530 | 66,610 | 66,700 | 66,780 | 66,870 | 66,950 [ 67,030 | 67,110 | 67,200 | 67,280 | 67,360 | 67,450 | 67,520 | 67,600 67,690 | 67,770 | 67,850 | 67,940 | 68, 020
371 69,990 | 70,080 | 70,170 | 70,270 | 70,360 | 70,450 | 70,530 | 70,630 { 70,720 | 70,810 | 70,900 | 70,990 | 71,070 | 71,160 71,260 | 71,350 | 71,440 | 71,530 | 71,620

) ) \ \ . } } ) 74,440 ) \ ) . . ' \ \
39| 76,820 | 76,930 | 77,040 | 77,150 | 77,260 | 77,370 77,460 | 77,570 | 77,680 | 77,790} 77,900 | 78,000 | 78,100 | 78,210 | 78,310 | 78,420 | 78,530 | 78,630 | 78,740
40| 80,180 | 80,290 | 80,410 | 80,530 | 80,640 | 80,760 | 80,870 | 80,980 | 81,100 | 81,210 | 81,330 | 81,450 | 81,550 | 81,670 | 81,780 | 81,900 | 82,010 | 82,120 | 82,240

411 83,430 | 83,560 | 83,680 | 83,810 | 83,930 | 84,060 | 84,180 | 84,300 | 84,420 | 84,550 | 84,670 | 84,800 | 84,910 | 85,030 | 85,160 | 85,280 | 85,400 | 85,530 | 85, 650

441 92,950 | 93,110 | 93,260 | 93,410 | 93,560 | 93,720 | 93,860 | 94,0 9 4, 3 94,460 94,750 | 94,900 | 95,050 | 95,200 | 95,350 | 95,500 | 95,650
45f 95,930 | 96,090 | 96,260 | 96,420 | 96,580 | 96,740 | 96,890 | 97,050 | 97,220 | 97,380 | 97,540 | 97,700 | 97,850 | 98,010 | 98,170 | 98,320 | 98,480 | 98,640 | 98,800
46( 98,900 | 99,080 | 99,250 { 99,420 | 99,590 | 99,770 | 99, 930 | 100, 100 (100, 270 | 100, 440 | 100, 610 | 100, 780 | 100, 940 (101, 110 |101, 270 | 101, 440 | 101,610 1101, 780 | 101, 940
471102, 180 | 102, 330 {102, 480 {102, 630 {102, 790 | 102, 950 | 103, 090 {103, 250 | 103, 400 (103, 560 | 103, 710 | 103, 870 | 104, 010 | 104, 160 | 104, 320 | 104, 4 04, 620 {104, 780 | 104, 960
48 (105, 440 | 105, 570 | 105, 700 {105, 830 | 105, 970 | 106, 110 | 106, 240 | 106, 390 (106, 530 | 106, 670 | 106, 810 | 106, 940 {107, 070 | 107, 210 {107, 350 | 107, 4 07,620 {107, 780 | 107, 960
491109, 340 | 109, 460 | 109, 570 [ 109, 690 | 109, 810 | 109, 930 | 110, 040 | 110, 160 (110, 280 | 110, 390 | 110, 510 | 110, 620 {110, 730 | 110, 850 | 110, 980 [ 111, 120 | 111,260 {111,400 | 111, 560
50 (113,240 | 113, 340 (113,440 | 113, 540 | 113,640 | 113, 740 | 113, 830 | 113,920 | 114,020 | 114, 110 | 114,210 | 114, 300 | 114, 114, 480 | 114, 620 | 114, 750 | 114, 890 | 115, 020 | 115, 160
511116, 950 117, 240 (117,530 117,820 | 118, 110 118, 400 | 118, 680 [ 118,970 | 119,260 | 119, 510 | 119, 530 | 119, 560 {119, 580 | 119, 610 {119, 660 | 119, 700 (119, 740 | 119, 780 | 119, 830
521120, 710 {121, 190 | 121,670 {122, 150 | 122, 630 | 123, 110 | 123, 590 [ 124, 070 | 124, 560 | 124, 870 (124, 840 | 124, 800 | 124, 750 | 124, 710 {124, 660 | 124, 620 | 124, 570 | 124, 520 | 124, 470
531120, 710 | 121, 190 | 121,670 122, 150 | 122, 630 |123, 110 | 123, 530 | 124, 070 | 124, 560 | 124, 910 | 125, 150 | 125, 360 | 125, 560 | 125, 770 1126, 080 | 126, 290 | 126, 500 | 126, 710 | 126, 920
541120, 710 [121, 190 {121,670 [ 122, 150 | 122, 630 | 123, 110 (123, 590 | 124, 070 | 124, 560 | 125, 040 | 125, 550 {126, 060 | 126, 460 | 126, 970 | 127, 480 | 127, 990 | 128, 500 {129, 010 | 129, 420
55 (120, 710 {121, 190 | 121,670 | 122, 150 | 122, 630 | 123, 110 | 123, 590 {124, 070 | 124, 560 | 125, 040 | 125, 550 | 126, 060 | 126, 460 | 126, 570 | 127, 480 | 127, 990 | 128, 500 | 129, 010 | 129, 420
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102,100 102, 270 | 46
105, 120 105, 300 | 47
108, 140 (108,330 | 48
111,710 (111,870 | 49
115,280 {115,410 | 50
119, 850 (119, 890 | 51
124, 400 (124, 350 | 52
127,120 127,330 | 53
129,920 (130,430 | 54
129,920 | 130,430 | 55

SEPTEMBER 2005 HEADWATER

1708 to 1710




FONTANA DAM

28
IN CUBIC FEET PER SECOND

Eg; HEADWATER ELEVATION Egz
[y w
552 17100 | 17101 17102 | 17103 | 17104 | 17105 1710.6 1710.7 17108 | 17109 | 1711.0 | 17111 1711.2 17113 | 17114 17115 | 171186 | 17117 1711.8 17119 | 17120 555
0* 0 15 40 70 110 150 210 260 320 390 460 530 690 780 870 960 1,050 1,150 1,250 1,360 | 0
11 4,190 4,205 4,230 4,260 4,300 4,350 4,410 4,460 4,520 4,590 4,660 4,730 4,820 4,900 4,990 5,080 5,170 5, 260 5,360 5,470 5,580 1
21 8,380 8,395 8,420 8,460 8,500 8,540 8,600 8,660 8,720 8,790 8,870 8,940 8,020 9,100 9,200 8,290 9,380 9,470 9,580 , 680 9,790 2
3} 12,570 | 12,585 | 12,610 | 12,650 | 12,690 | 12,740 | 12,800 | 12,860 | 12,920 | 12,990 | 13,070 | 13,140 | 13,230 | 13,310 | 13,400 | 13,500 | 13,590 | 13,690 | 13,790 | 13,900 | 14,010 3
4| 16,750 | 16,775 | 16,810 | 16,840 | 16,890 | 16,930 | 17,000 | 17,050 | 17.120 | 17,190 | 17,270 | 17,350 | 17,430 | 17,520 | 17,610 | 17,710 7,800 | 17,900 | 18,000 | 18,110 | 18,230 4
5] 20,940 | 20,965 | 21,000 | 21,030 | 21,080 | 21,130 | 21,200 | 21,250 | 21,320 | 21,400 | 21,470 | 21,550 | 21,640 21,720 | 21,820 | 21,920 | 22,010 | 22,110 | 22,220 | 22,330 | 22,440 5
61 25,130 | 25,155 | 25,190 | 25,230 | 25,280 | 25,320 | 25,390 | 25450 | 25520 | 25,600 { 25680 [ 25750 | 25,840 | 25,930 | 26,030 , 130 | 26,230 | 26,320 | 26,430 | 26,540 | 26,660 6
71 26,790 | 26,810 | 26,840 | 26,870 | 26,900 | 26,920 | 26,960 | 27,000 | 27,050 | 27,100 | 27,170 | 27,230 | 27,300 | 27,380 | 27,460 | 27,550 | 27,640 | 27,720 | 27,820 | 27,920 | 28,030 7
81 28,400 | 28,410 | 28,430 | 28,440 | 28,460 | 28,460 | 28,480 | 28,490 | 28,520 | 28,560 | 28,600 | 28,650 | 28,710 | 28,770 ,840 | 28,920 | 29,000 | 29,070 | 29,160 | 29,250 | 29,350 8
9| 29,280 | 29,300 | 29,310 | 29,330 | 29,350 | 29,350 | 29,370 | 29,390 | 29,410 | 29,440 | 29,470 | 29,490 \ 29'590 | 20,650 | 20,720 | 29,790 | 29,850 | 28,930 | 30,020 | 30110 9
10| 30,250 | 30,270 | 30,280 | 30,300 | 30,320 | 30,330 { 30,340 | 30,360 | 30,380 | 30,400 | 30,410 | 30,420 | 30,450 | 30,490 | 30,540 | 30,590 | 30,650 | 30,710 { 30,780 | 30,860 | 30,940 | 10
111 31,130 | 31,150 | 31,170 | 31,180 | 31,200 | 31,210 | 31,230 | 31,250 | 31,270 | 31,290 | 31,300 | 31,310 | 31,340 | 31,370 | 31,400 | 31,440 | 31,480 | 31,530 [ 31,590 | 31,660 | 31,730 | 11
12| 32,080 | 32,100 | 32,120 | 32,140 | 32,160 | 32,170 | 32,190 | 32,210 | 32,230 | 32,250 | 32,270 | 32,280 | 32,300 ,320 | 32,340 | 32,360 | 32,390 | 32,420 | 32,470 | 32,520 | 32,590 | 12
13| 32,980 | 33,000 { 33,020 | 33,050 | 33,070 | 33,080 | 33,100 | 33,120 | 33,140 | 33,160 | 33,180 { 33,200 | 33,220 | 33,240 | 33,260 | 33,280 | 33,310 | 33,320 | 33,360 | 33,400 | 33,440 | 13
14| 33830 | 33,860 | 33,880 | 33,900 | 33930 ,940 | 33,960 | 33,980 | 34,010 , 34:050 | 34, 060 , 34,110 | 34,130 ,150 | 34,180 | 34,190 | 34,210 | 34,230 | 34,260 | 14
15| 34,770 | 34,800 | 34,820 | 34,850 | 34,870 | 34,880 | 34,910 | 34,930 | 34,960 | 34,980 | 35,000 | 35020 | 35040 { 35060 | 35090 | 35110 | 35140 | 35150 | 35170 | 35200 | 35230 | 15
16| 35,660 | 35,690 5,710 | 35,740 | 35,760 | 35780 | 35810 | 35830 | 35860 | 35880 | 35910 | 35920 | 35,950 | 35,970 | 36,000 | 36,020 | 36,050 | 36,060 | 36,090 6,110 | 36,140 | 16
17| 36,600 | 36,620 | 36,650 6,680 | 36,700 | 36,720 | 36,750 | 36,770 | 36,800 | 36,830 | 36,850 | 36,870 ; 36,900 | 36,920 | 36,950 | 36,980 | 37,000 | 37,020 | 37,050 | 37,070 i 37,100 17
18| 37,490 | 37,520 | 37,550 | 37,580 | 37,610 | 37,630 { 37,650 | 37,680 | 37,710 | 37,740 | 37,770 | 37,780 | 37,810 | 37,840 | 37,870 | 37,900 | 37,920 | 37,940 | 37,970 | 38,000 { 38,020 | 18
19| 38,380 | 38/410 | 38,440 | 38,470 | 38,500 | 38,520 | 38,550 | 38,580 | 38,600 | 38,630 | 38,660 | 38,680 | 38,710 | 38,740 | 38,770 | 38,800 | 38,830 | 38,850 | 38,880 | 38,910 | 38,940 | 19
20 39,240 | 39,280 | 39,310 | 39,340 [ 39,370 | 39,390 | 39,420 | 39,450 | 39,480 [ 39,510 | 39,540 | 39,560 | 39,590 | 39,620 | 39,650 | 39,690 | 39,720 | 39,740 | 39,770 | 39,800 | 39,830 | 20
21| 40,120 | 40,150 | 40,180 | 40,220 | 40,250 | 40,270 | 40,300 | 40,330 | 40,370 | 40,400 | 40,430 | 40,450 | 40,480 | 40,520 | 40,550 | 40,580 | 40,610 | 40,630 | 40,670 | 40,700 | 40,730 | 21
22| 40,980 | 41,020 | 41,050 | 41,090 | 41,120 | 41,140 | 41,180 | 41,210 | 41,240 | 41,280 | 41,310 | 41,330 | 41,370 | 41,400 | 41,430 | 41,470 | 41,500 1,520 | 41,560 | 41,590 | 41,620 | 22
23| 41,880 | 41,910 | 41,950 | 41,980 | 42,020 | 42,040 | 42,080 | 42,110 | 42,150 | 42,180 | 42,220 | 42,240 | 42,270 | 42,310 | 42,340 | 42,380 | 42,410 | 42,440 2,470 | 42,510 | 42,540 | 23
24| 42,760 | 42/800 | 42830 | 42,870 | 42,900 | 42,930 | 42,970 | 43,000 | 43,040 | 43,080 | 43,110 | 43,140 | 43,180 | 43,210 | 43,250 | 43,280 | 43,320 | 43,350 | 43,380 | 43,420 | 43,450 | 24
25| 44,570 | 44,610 | 44,650 | 44,690 | 44,730 | 44,750 | 44,790 | 44,830 | 44,870 | 44,910 | 44,950 | 44,980 | 45020 | 45,060 | 45,100 | 45,140 | 45170 | 45,200 | 45,240 | 45280 | 45320 | 25
26| 46,380 | 46,420 | 46,460 | 46,500 | 46,550 | 46,580 | 46,620 | 46,660 | 46,710 | 46,750 ; 46,790 | 46,820 | 46,860 | 46,910 46,950 6,990 | 47,030 | 47,060 | 47,110 | 47,150 | 47,190 | 26
27| 48,190 | 48,240 | 48,280 | 48,330 | 48,380 | 48,410 | 48,460 | 48,500 | 48,550 | 48,590 | 48,640 | 48,670 | 48,720 | 48,760 | 48,810 | 48,850 | 48,900 | 48,930 | 48,980 | 49,020 | 49,060 | 27
28| 50,020 | 50,080 | 50,110 | 50,160 | 50,210 | 50,250 ,300 | 50,350 | 50,390 | 50,440 | 50,490 | 50,530 , 50,620 | 50,670 | 50,720 | 50,770 1 50,810 | 50,850 | 50,900 | 50,950 | 28
29| 51,810 | 51,860 | 51,910 | 51,960 | 52,010 | 52,060 | 52,110 | 52,160 | 52,210 | 52,260 | 52,310 | 52,350 | 52,400 | 52,460 | 52,510 | 52,560 | 52,610 | 52,650 | 52,700 | 52,750 | 52,800 | 29
30| 53,600 | 53,650 | 53,710 | 53,760 | 53,820 | 53,860 | 53,910 | 53,970 | 54,020 | 54,080 | 54,130 | 54,180 | 54,230 | 54,280 | 54,340 | 54,390 | 54,450 | 54,490 | 54,540 | 54,600 | 54,650 | 30
3| 55,390 | 55,450 | 55,510 | 55,570 | 55,620 { 55,670 | 55,730 | 55,790 | 55,840 | 55,900 | 55,960 | 56,010 | 56,060 | 56,120 | 56,180 | 56,240 | 56,290 | 56,340 | 56,400 | 56,450 | 56,510 | 31
32| 57,190 | 57,260 | 57,320 | 57,380 | 57,440 { 57,490 | 57,550 | 57,610 | 57,670 | 57,730 | 57,790 | 57,840 | 57,910 | 57,970 | 58,030 | 58,090 | 58,150 | 58,200 | 58,260 | 58,320 | 58 380 | 32
33| 59,010 | 59,080 | 59,140 | 59,210 | 59,270 | 59,330 | 59,390 | 59,460 | 59,520 | 59,580 | 59,650 | 59,700 | 59,770 | 59,830 | 59,830 | 59,960 | 60,020 { 60,070 | 60,140 | 60,200 | 60,260 | 33
34 »840 | 60,910 | 60,980 ,040 | 61,110 | 61,170 | 61,240 | 61,310 | 61,370 , 61,510 [ 61,570 61,700 | 61,770 | 61,830 | 61,900 | 61,960 | 62,020 | 62,090 | 62,160 | 34
35| 64,500 | 64,580 | 64,650 | 64,730 | 64,800 | 64,870 | 64,940 | 65020 | 65090 | 65170 | 65240 | 65310 | 65,380 | 65,450 | 65530 | 65600 | 65680 | 65740 | 65810 | 65890 | 65960 | 35
36| 68,170 | 68,260 | 68,340 | 68,420 | 68,500 | 68,580 | 68,660 | 68,740 | 68,820 | 68,900 | 68,980 | 69,050 | 69,140 | 69,220 | 69,300 | 69,380 | 69,460 | 69,530 | 63,610 | 69,690 | €9,770 | 36
37| 74,790 | 71,880 | 71,970 | 72,080 | 72,150 | 72,230 | 72,320 | 72,410 | 72,490 | 72,580 | 72,670 72,840 | 72,930 | 73,020 | 73,100 | 73,190 | 73,270 | 73,360 ; 73,450 | 73,530 | 37
38| 75,410 | 75510 | 75,600 | 75,700 | 75,800 | 75,880 | 75,980 | 76,080 { 76,170 | 76,270 | 76,370 | 76,450 | 76,550 | 76,640 | 76,740 | 76,840 | 76,930 | 77,020 | 77,110 | 77,210 { 77,300 | 38
39| 78,940 | 79,050 '150 | 79,260 | 79360 | 79,460 | 79,560 | 79,670 | 79,770 | 79,870 | 79,980 | 80,070 | 80,180 | 80,280 | 80,380 | 80,490 | 80,590 | 80,680 | 80,790 | 80,890 | 80,990 | 39
40| 82,460 | 82,570 | 82,680 | 82,800 | 82,910 | 83,010 | 83,120 | 83,240 | 83,350 | 83,460 | 83,570 | 83,670 | 83,790 | 83,900 | 84,010 | 84,120 | 84,230 | 84,330 | 84,440 | 84,550 | 84,660 | 40
41| 85,880 | 86,010 | 86,130 | 86,250 | 86,370 | 86,480 | 86,600 | 86,720 | 86,840 | 86,960 | 87,080 | 87,190 | 87,310 | 87,430 | 87,550 | 87,670 | 87,790 | 87,900 | 88,020 | 88,130 | 88,250 | 41
42| 89,320 | 89,450 | 89,580 | 89,710 | 89,840 | 83,960 | 90,090 | 90,220 | 90,350 | 90,470 | 90,600 | 90,720 | 90,850 | 90,980 | 91,100 | 91,230 | 91,360 | 91,480 | 91,600 1,730 | 91,850 | 42
431 92,620 | 92,760 | 92,900 | 93,040 | 93,180 | 93,300 | 93,440 | 93,580 | 93,720 | 93,850 | 93,990 | 94,120 | 94,250 | 94,390 | 94,530 4,660 | 94,800 | 94,920 { 95,060 | 95190 | 95330 | 43
44| 95,940 | 96,080 | 96,230 | 96,380 | 96,530 | 96,660 | 96,810 | 96,960 | 97,100 | 97,250 | 97,390 | 97,530 | 97,670 | 97,820 | 57,950 | 98,110 | 98,250 | 98,380 | 98,530 | 98,670 | 98,810 | 44
451 99,100 | 99,260 | 99,420 | 99,570 | 99,730 | 99,880 | 100,030 | 100, 190 | 100, 340 | 100,500 | 100,650 | 100,790 | 100,950 { 101,100 | 101,260 | 101,410 | 101,560 | 101,700 | 101,860 { 102,010 | 102,160 | 45
46| 102,270 | 102,430 | 102,600 | 102,770 | 102,930 | 103,090 | 103,250 | 103,410 | 103,580 | 103,740 | 103,910 | 104,060 | 104,220 | 104,380 | 104,550 | 104,710 | 104,870 | 105,020 | 105,180 | 105,340 | 105,500 | 46
471 105,300 | 105,480 { 105,650 | 105,830 | 106,000 | 106,170 | 106,340 | 106,510 | 106,630 | 106,860 | 107,030 | 107,200 | 107,370 | 107,540 | 107,710 | 107,880 | 108,050 | 108,210 | 108,380 | 108,550 | 108,720 | 47
481108, 330 | 108,510 | 108,700 | 108,880 | 109,070 | 108,240 | 109,420 | 108,610 | 109,790 | 109,970 | 110, 150 | 110,330 | 110, 110,690 { 110,870 | 111,050 | 111,230 | 111,400 { 111,580 | 111,760 | 111,940 | 48
49| 111,870 | 112,030 | 112,190 | 112,340 | 112,500 | 112,650 | 112,800 | 112,960 | 113,120 | 113,280 | 113,450 | 113,600 | 113,760 | 113,920 | 114,080 | 114,240 | 114,390 | 114,540 | 114,700 | 114,860 | 115,010 | 49
50 [ 115,410 | 115,540 | 115,670 | 115,800 | 115,930 | 116,040 | 116,170 { 116,310 | 116,450 | 116,590 | 116,730 | 116,860 | 117,000 | 117,140 | 117,280 | 117,420 | 117,550 | 117,680 | 117,820 | 117,950 | 118,030 | 50
511 119,890 | 119,930 | 119,960 | 120,030 | 120,140 { 120,240 | 120,350 | 120,460 | 120,570 | 120,690 | 120,800 | 120,900 | 121,010 | 121,120 | 121,230 | 121,340 | 121,440 | 121,560 | 121,690 | 121,830 | 121,970 | 51
52| 124,350 | 124,290 | 124,240 | 124,250 | 124,350 | 124,420 | 124,510 | 124.600 | 124,690 | 124,770 | 124,850 { 124,930 | 125.010 | 125,090 | 125, 170 | 125,250 | 125,370 | 125 470 | 125,580 | 125,690 | 125,800 | 52
53 [ 127,330 | 127,540 | 127,850 | 128,060 | 128,370 ( 128,670 | 128,980 | 129,290 129 500 | 129,810 | 130,120 | 130,420 | 130,730 | 130,740 | 130,750 | 130,760 | 130,870 | 130,870 | 130,880 | 130,890 | 131,000 | 53
54 | 130,430 | 130,940 | 131,450 | 131,960 | 132,470 | 132,970 | 133,480 | 133,990 | 134,500 | 135,010 | 135,520 | 136,020 | 136,430 | 136,440 | 136,450 | 136,360 | 136,270 | 136,270 | 136,180 | 136, 190 | 136,100 | 54
551.130,430 | 130,940 | 131,450 | 131,960 | 132,470 | 132,970 | 133,480 | 133,990 | 134,500 | 135,010 | 135,520 | 136,020 | 136,430 | 136,740 | 136,950 | 137,160 | 137,370 { 137,570 | 137,880 | 138,090 | 138,300 | &5
56| 130,430 | 130,940 | 131,450 | 131,960 | 132,470 | 132,970 | 133,480 | 133,990 | 134,500 | 135,010 | 135,520 | 136,020 | 136,530 | 137,040 | 137,550 | 138,060 | 138,570 | 139,070 { 139,580 | 140,090 | 140,600 | 56
57| 130,430 | 130,940 | 131,450 | 131,960 | 132,470 | 132,970 { 133,480 | 133,990 | 134,500 | 135,010 | 135,520 | 136,020 | 136,530 | 137,040 | 137,550 | 138,060 | 138,570 | 139,070 | 139,580 | 140,090 | 140,600 | 57
58| 130,430 | 130,940 | 131,450 | 131,960 | 132,470 | 132,970 | 133,480 | 133,990 | 134,500 | 135,010 | 135,520 | 136,020 | 136,530 | 137,040 | 137,550 | 138,060 | 138,570 | 139,070 | 139,580 | 140,090 | 140,600 | 58
50| 130,430 | 130,040 | 131,450 | 131,960 | 132,470 | 132,970 | 133480 | 133,990 | 134500 | 135,010 | 135,520 | 136,020 | 136,530 | 137,040 | 137,550 | 138,060 | 138,570 | 139,070 | 139,580 | 140,090 140,600 | 59
60 | 130,430 | 130,940 | 131,450 | 131,960 | 132,470 | 132,970 | 133,480 | 133,990 | 134,500 | 135,010 | 135,520 | 136,020 | 136, 530 | 137,040 | 137,550 | 138,060 | 138,570 | 139,070 | 139,580 | 140,080 | 140,600 | 60

HEADWATER 1710 to 1712

* Arrangement "0" indicates

Discharge is spillway gate overflow.

that all spillway and sluice gates are closed.
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FONTANA DAM 29
IN CUBIC FEET PER SECOND

% HEADWATER ELEVATION 5
<ol < pLll
Cz=1 17120 17121 17122 17123 17124 17125 1712.6 1712.7 1712.8 1712.9 1713.0 17131 1713.2 17133 1713.4 1713.5 1713.6 1713.7 1713.8 17139 17140 |°%=
0" 1, 360 1,460 1,570 1,690 1,810 1,930 2,050 2,180 2,310 2,440 2,570 2,710 2, 860 3,000 3,150 3,300 3,450 3,610 3,770 3,930 4,100 | 0*
1 5, 580 5, 680 5,790 , 910 6,030 6, 150 6,270 6,410 54 6, 670 6, 800 6,940 7,090 7,230 7,390 7,540 7,690 7,850 , 010 8,170 8,340 1
2 9,790 9,900 10,010 | 10,130 | 10,250 | 10,380 10, 500 10, 630 10, 770 10,900 | 11,030 11,170 11,330 | 11,470 | 11,620 11,770 11,930 | 12,090 12,250 | 12,420 | 42,590 2
31 14,010 | 14,110 14,230 | 14,350 | 14,480 | 14,600 14,720 14, 860 14,990 15,130 | 15,260 15,410 15,560 | 15,700 | 15,860 16, 010 16,170 | 16,330 16,490 | 16,660 | 16,830 3
41 18,230 § 18,330 18,450 | 18,570 | 18,700 , 820 18 950 19 080 19 220 19 360 | 19,490 19 640 19 790 19 940 | 20,090 | 20,250 20 400 | 20,570 | 20,740 | 20,900 , 080 4
51 22,440 | 22,550 | 22,670 | 22,790 | 22,920 | 23,050 | 23,170 | 23,310 | 23,450 | 23,580 | 23,720 | 23,870 | 24,030 { 24,170 | 24,330 | 24,490 | 24,640 | 24,810 | 24,980 | 25,140 | 25,320 5
6| 26,660 [ 26,770 | 26,890 | 27,010 | 27,140 7,270 | 27,400 ,540 | 27,680 | 27,810 | 27,950 | 28,100 | 28,260 | 28,410 | 28,560 | 28,720 | 28,880 | 29,050 | 29,220 | 29,390 9, 560 6
71 28,030 | 28,130 | 28,250 | 28,350 | 28,470 | 28,590 | 28,710 | 28,840 | 28,970 | 29,100 | 29,230 | 29,370 | 29,520 | 29,660 | 29,800 | 29,950 | 30,110 | 30,270 | 30,430 | 30,590 | 30,750 7
8| 29,350 | 29,450 | 29,550 | 29,650 | 29,760 | 29,870 | 29,980 | 30,100 | 30,220 | 30,340 | 30,470 | 30,600 | 30,730 | 30,870 | 31,000 | 31,140 | 31,290 | 31,440 | 31,590 | 31,750 | 31,900 8
9| 30,110 ,200 | 30,300 | 30,390 | 30,490 | 30,600 | 30,710 30 820 | 30,940 | 31,050 | 31,170 | 31,300 | 31,430 | 31,560 31 690 | 31,830 | 31,970 | 32,110 | 32,260 32,410 32 560 9
10| 30,940 | 31,030 | 31,120 | 31,200 | 31,300 | 31,400 | 31,510 | 31,620 | 31,730 | 31,830 | 31,950 | 32,070 | 32,190 | 32,320 | 32,440 | 32,570 | 32,710 | 32,850 | 32,990 | 33,140 | 33,280 | 10
1] 31,730 1,810 1,890 | 31,970 | 32,060 | 32,160 | 32,250 | 32,360 | 32,460 | 32,560 | 32,670 | 32,790 | 32,910 | 33,030 | 33,150 | 33,270 | 33,410 3,540 | 33,680 | 33,820 | 33,950 | 11
12| 32,590 | 32,650 | 32,730 | 32,800 | 32,880 | 32,970 | 33,060 | 33,160 | 33,260 | 33,350 [ 33,460 | 33,570 | 33,690 [ 33,800 | 33,910 ,030 | 34,160 { 34,290 | 34,420 4,560 | 34,680 | 12
13| 33,440 | 33,500 | 33,560 | 33,620 | 33,700 | 33,780 | 33,860 | 33,950 | 34,040 | 34,130 | 34,230 | 34,340 | 34,440 | 34,550 | 34,660 | 34,780 | 34,900 | 35020 | 35150 | 35,280 | 35400 | 13
14 ,260 | 34,300 34 360 ,410 | 34,470 , 540 ,620 | 34,700 | 34,790 | 34,870 | 34,960 | 35,060 | 35,160 [ 35,270 | 35370 | 35,480 | 35,600 35 720 | 35840 | 35,960 | 36,080 | 14
15| 35,230 | 35,260 | 35300 | 35330 | 35370 | 35430 | 35500 | 35570 | 35640 | 35710 | 35800 | 35890 | 35990 | 36,080 | 36,180 | 36,280 | 36,390 | 36,510 | 36,620 | 36,740 | 36,860 | 15
16| 36,140 | 36,160 | 36,190 | 36,200 | 36,230 | 36,280 | 36,330 | 36,390 | 36,460 | 36,520 | 36,600 | 36,680 | 36,770 | 36,860 | 36,850 | 37,050 | 37,150 | 37,260 | 37,370 | 37,480 | 37,590 | 16
17 37,100 | 37,130 | 37,150 | 37,170 { 37,200 | 37,230 | 37,270 | 37,320 | 37,360 | 37,410 | 37,480 [ 37,550 | 37,630 | 37,710 | 37,790 7,880 | 37,980 | 38,080 | 38,180 | 38,290 | 38,390 | 17
18 8,020 | 38,050 | 38,080 8,100 | 38,130 | 38,150 | 38,180 | 38,210 | 38,240 | 38,270 | 38,330 | 38,390 { 38,450 { 38,530 | 38,600 | 38,680 | 38,770 | 38,870 | 38,960 | 39,070 | 39,160 | 18
19| 38,940 | 38,960 | 38,990 | 39,010 | 39,040 | 38,070 | 39,100 | 39,130 39 160 | 39,190 | 39,230 ; 39,280 { 39,320 | 39,380 , 440 39 520 | 39,600 | 39,680 { 39,770 | 39,870 | 38,950 | 19
20| 39,830 | 39,860 | 39,890 | 39,910 | 39,940 | 39,970 | 40,000 | 40,030 | 40,060 | 40,080 | 40,110 | 40,140 | 40,170 | 40,220 | 40,270 | 40,330 | 40,400 | 40,480 | 40,560 | 40,650 { 40,730 | 20
21| 40,730 | 40,760 | 40,790 0,810 | 40,850 | 40,880 | 40,910 | 40,940 | 40,970 | 40,990 | 41,030 | 41,060 | 41,090 { 41,130 | 41,170 | 41,210 | 41,270 | 41,330 | 41,400 | 41,480 | 41,550 | 2%
22| 41,620 | 41,660 | 41,690 | 41,710 | 41,740 | 41,780 | 41,810 | 41,840 | 41,880 | 41,900 | 41,930 | 41,960 | 42,000 | 42,030 | 42,050 | 42,080 | 42,120 | 42,170 | 42,230 | 42,300 2,360 | 22
23| 42, 42, 580 42,610 42,630 | 42,670 | 42,700 42,740 42,770 42,810 42,830 | 42,860 42,930 | 42,970 | 42,990 43,020 43,060 | 43,100 43,150 43,200 43,250 | 23
24| 43.450 | 43,490 | 43,520 | 43,550 | 43,590 | 43,620 | 43,660 43 690 | 43,730 | 43,750 | 43,790 | 43,820 | 43,860 | 43,900 | 43,920 3,960 | 43,990 | 44,030 | 44,060 | 44,100 | 44,130 { 24
25| 45,320 | 45,360 | 45,400 | 45,430 | 45,460 | 45500 | 45,540 | 45,580 | 45,620 | 45,650 | 45,680 | 45,720 | 45,760 | 45,800 | 45,830 | 45,870 | 45,900 | 45940 | 45980 | 46,020 | 46,050 | 25
26| 47,190 47,230 47,270 47,300 | 47,340 | 47,390 47,430 47,470 47,510 s 47,580 47,620 47,660 | 47,710 | 47,740 47,780 47,820 | 47,860 47,900 47,940 7,970 | 26
27| 49,080 49,110 49, 150 49,190 | 49,230 | 49,280 49, 320 49, 370 49, 410 49,440 | 49,490 49, 530 49,580 | 49,620 , 650 49,700 49,740 | 49,790 49, 830 49,870 49,910 | 27
28| 50,950 |1 51,000 | 51,040 | 51,080 | 51,130 | 51,180 | 51,220 | 51,270 | 51,320 | 51,350 | 51,400 | 51,450 | 51,490 | 51,540 | 51,580 1,630 | 51,670 | 51,720 { 51,770 | 51,810 | 51,850 | 28
29| 52,800 52 850 52 900 , 940 52 990 | 53,040 | 53,090 53 140 | 53,180 | 53,230 | 53,280 53 330 | 53,380 53 430 | 53,470 | 53,520 | 53,570 | 53,620 53 670 | 53,720 53,760 | 29
30| 54,650 | 54,710 | 54,760 | 54,800 | 54,860 | 54,910 | 54,960 | 55,020 | 55,070 | 55110 | 55,160 | 55,220 | 55,270 | 55,320 | 55370 | 55,420 | 55,470 | 55,520 | 55,580 | 55,630 | 55670 | 30
31| 56,510 | 56,570 | 56,620 | 56,670 | 56,730 | 56,780 | 56,840 | 56,900 | 56,950 | 57,000 | 57,050 | 57,110 | 57,170 | 57,220 | 57,270 | 57,320 | 57,380 | 57,430 | 57,490 | 57,550 | 57,590 | 31
32| 58,380 § 58,440 | 58,500 | 58,550 | 58,600 | 58,660 | 58,720 | 58,780 X 58,890 | 58,950 | 59,010 [ 59,070 | 59,130 | 59,180 9,240 | 59,290 | 59,350 | 59,410 | 59,470 | 59,520 | 32
33| 60,260 { 60,330 | 60,390 440 | 60,510 | 60,570 | 60,630 | 60,690 | 60,760 | 60,810 { 60,870 | 60,930 | 60,990 | 61,060 | 61,110 | 61,170 | 61,230 | 61,290 | 61,360 | 61,420 | 61,470 | 33
34| 62,160 | 62,220 | 62,290 | 62,340 | 62,410 | 62,480 , 540 62 610 | 62,670 | 62,730 | 62,800 | 62,860 | 62,930 | 62,990 | 63,050 63 110 | 63,180 | 63,240 | 63,310 | 63,370 63,430 | 34
35| 65,960 | 66,030 | 66,110 | 66,170 | 66,240 | 66,310 | 66,390 | 66,460 | 66,530 | 66,530 | 66,670 | 66,740 | 66,810 | 66,880 | 66,950 | 67,020 | 67,090 | 67,160 | 67,230 | 67,300 | 67,370 | 35
36| 69,770 | 69,850 | 69,930 | 70,000 | 70,080 | 70,160 | 70,240 | 70,320 | 70,400 | 70,470 | 70,550 { 70,630 | 70,710 | 70,780 | 70,850 | 70,930 | 71,010 | 71,090 | 71,170 | 71,240 | 71,310 | 36
37| 73,530 | 73,620 | 73,710 | 73,780 | 73,870 | 73,960 | 74,050 | 74,130 | 74,220 | 74,300 | 74,380 | 74,470 | 74,550 | 74,640 | 74,720 | 74,800 | 74,890 4,970 | 75,080 | 75,140 | 75,220 | 37
38| 77,300 | 77,400 | 77,490 | 77,570 | 77,670 | 77,760 | 77.860 | 77,950 | 78,040 | 78,130 | 78,220 | 78,320 | 78,410 | 78,500 | 78,580 | 78,680 | 78,770 | 78,860 | 78,960 | 79,050 { 79,130 | 38
39 80,990 | 81,090 | 81,190 | 81,290 | 81,390 | 81,490 | 81,590 | 81,690 | 81,790 1,990 | 82,090 | 82190 | 82,290 82 380 | 82,480 | 82,580 | 82,680 | 82,780 | 82,880 | 82,970 | 39
40{ 84,660 | 84,770 | 84,880 | 84,980 | 85,090 | 85,200 | 85,310 | 85,420 | 85530 | 85,620 | 85,730 | 85,840 | 85950 | 86,060 | 86,150 | 86,260 | 86,370 | 86,480 | 86,580 | 86,690 | 86,790 | 40
41} 88,250 | 88,370 | 88,490 | 88,600 | 88,710 | 88,830 | 88,950 9,060 | 89,180 | 89,290 | 89,400 ; 89,520 | 89,640 | 89,750 | 89,860 | 89,970 | 90,090 | 90,200 | 90,320 | 90,430 | 90,540 | 41
421 91,850 | 91,980 | 92,110 | 92,220 | 92,350 | 92,470 | 92,600 | 92,720 | 92,850 | 92,960 | 93,090 | 93,210 | 93,330 | 93,460 | 93,570 | 93,690 | 93,820 | 93,940 | 94,080 | 94,180 | 94,300 | 42
43| 95,330 | 95,460 | 95,590 | 95,720 | 95,850 | 95990 | 96,120 | 96,250 | 96,380 | 96,510 | 96,640 [ 96,770 | 96,900 | 97,040 | 97,160 | 97,290 | 97,420 | 97,550 | 97,680 | 97,810 | 97,930 | 43
441 98,810 | 98,960 | 99,100 ,230 | 99,370 | 99,520 | 99,660 | 99,800 | 99,940 100 070 | 100,210 | 100,350 | 100,490 | 100,630 100 760 100 900 | 101,040 | 101,180 | 101,320 | 101,460 | 101,580 | 44
45| 102, 160 | 102,310 | 102,460 | 102,600 | 102,750 | 102,900 | 103,050 | 103,200 | 103,350 | 103,490 | 103,640 | 103,790 | 103,940 | 104,090 | 104,230 | 104,380 | 104,520 | 104,670 | 104,820 | 104,970 | 105,100 | 45
46 | 105, 500 | 105, 660 | 105, 820 | 105,970 | 106,130 | 106,290 | 108,450 | 106,610 i 106,770 | 106,920 | 107,070 | 107,230 | 107,390 | 107,540 | 107,690 | 107,850 | 108,000 | 108, 160 | 108,320 | 108,470 | 108,620 | 46
471 108,720 | 108,890 | 109,060 | 109,220 | 109,390 | 109, 560 | 109,730 | 109,890 | 110,080 | 110,220 | 110, 110,550 | 110,720 | 110,880 | 111,040 | 111,200 | 111,370 | 111,530 | 111,700 | 111,860 | 112,020 | 47
481 111,940 | 112,120 | 112,290 | 112,460 | 112,640 | 112,820 | 112,990 | 113,170 | 113,350 | 113,510 | 113, 113,860 | 114,040 | 114,210 | 114,380 | 114,550 | 114,730 | 114,900 | 115,070 | 115,250 | 115,410 | 48
49 | 115,010 | 115, 19 115,380 | 115,560 | 115,740 | 115,93 116,120 | 116,300 | 116,490 | 116,660 | 116,850 | 117,030 | 117,220 | 117,400 | 117,570 | 117, 117,940 | 118,120 | 118,310 | 118,490 | 118,660 | 49
50| 118,090 | 118,270 | 118,470 | 118,660 | 118,850 | 119,050 | 119,240 | 119,440 | 119,630 | 119,820 | 120,010 | 120,210 | 120,400 | 120,590 | 120,780 | 120,970 | 121,160 | 121,350 | 121,540 | 121,740 | 121,920 | 50
51 121,970 | 122,120 | 122,290 | 122, 440 | 122,600 | 122,760 { 122,920 | 123,080 | 123,240 | 123,390 | 123,550 | 123,720 | 123,880 | 124,050 | 124,210 | 124,370 | 124,540 | 124,700 | 124,860 | 125,030 | 125,180 | 51
52| 125,800 | 126,010 | 126,120 | 126,220 | 126,330 | 126,440 | 126,550 | 126,760 | 126,870 | 126,970 | 127,080 | 127,190 | 127,400 | 127,510 | 127,610 | 127,720 | 127,930 | 128,040 | 128,150 | 128,260 | 128,460 | 52
53| 131,000 | 131,010 | 131,020 | 131,020 { 131,130 | 131,140 { 131,150 | 131,260 | 131,370 | 131,470 | 131,580 | 131,690 | 131,800 | 131,910 | 131,910 | 132,020 | 132,130 | 132,240 | 132,350 | 132,460 | 132,560 | 53
54 1 136, 100 | 136,010 136 020 | 135,920 | 135,830 | 135,740 135 750 135 860 | 135,870 | 135,970 | 135,980 | 136,090 | 136,200 | 136,210 | 136,310 | 136,320 | 136,430 136 440 | 136,550 | 136,660 | 136,660 | 54
55 138,300 | 138,510 | 138,820 | 139,020 | 139,230 | 139,440 | 139,750 | 139,960 | 140,270 | 140,570 | 140,880 | 141,190 | 141,500 | 141,810 | 142,110 | 142,420 | 142,430 | 142,440 | 142,450 | 142,460 | 142,460 | 55
56 | 140,600 | 141,110 | 141,620 | 142,120 | 142,630 | 143,140 | 143,750 | 144,260 | 144,770 | 145,270 | 145,780 | 146,290 | 146,900 | 147,410 | 147,910 | 148,320 | 148,430 | 148,440 | 148,350 | 148,260 | 148,260 | 56
57| 140,600 | 141,110 | 141,620 | 142,120 | 142,630 | 143,140 | 143,750 | 144,260 | 144,770 | 145,270 | 145,780 | 146,290 { 146,900 | 147,410 | 147,910 | 148,320 | 148,630 | 148,940 | 149, 150 | 149,360 | 149,660 | 57
58 | 140,600 | 141,110 | 141,620 | 142,120 | 142,630 | 143,140 | 143,750 | 144,260 | 144,770 | 145,270 | 145,7 146,290 { 146,900 | 147,410 | 147,910 | 148,420 | 148,930 | 149,540 | 150,050 | 150,560 | 151,060 | 58
59 | 140,600 | 141,110 | 141,620 | 142,120 142 630 143 140 | 143,750 144 260 144 770 | 145,270 | 145,780 146 290 | 146, 900 147 410 147 910 148 420 | 148,930 | 149,540 | 150,050 | 150,560 | 151,060 | 59
60 | 140,600 | 141,110 | 141,620 | 142,120 | 142,630 | 143,140 | 143,750 | 144,260 | 144,770 | 145,270 | 145,780 | 146,290 | 146,900 | 147,410 | 147,910 | 148,420 | 148,930 | 149, 540 | 150,050 { 150,560 | 151,060 | 60
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* Arrangement "0" indicates that all spillway and sluice gates are closed.
Discharge is spillway gate overflow.

HEADWATER 1712 to 1714




30 FONTANA DAM
SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

w u
o HEADWATER ELEVATION o
P < pu
"és 1714.0 17141 17142 17143 17144 1714.5 1714.6 17147 1714.8 17149 1715.0 1715.1 1715.2 17163 17154 17155 17156 1715.7 17158 17159 17160 |°%=

o 4,100 4,260 4,430 4,610 4,790 4,960 5,150 5,330 5,520 5,710 , 910 6, 100 6,300 6,510 1 6,920 7,130 7,560 8,010 | O

1 1 8, 680 8, 860 1 9,580 9,78 9,970 | 10,170 | 10,360 | 10,560 | 10,770 | 10,970 | 11,180 | 11,400 | 11,620 | 11,830 | 12,050 | 12,280 1
2| 12,590 | 12,750 | 12,920 | 13,110 | 13,290 | 13,460 | 13,650 | 13,840 | 14,030 | 14,22 14,430 | 14,620 | 14,820 | 15,030 | 15,240 | 15,450 | 15,660 | 15880 | 16,100 | 16,320 | 16,550 2
3| 16,830 | 17,000 { 47,170 | 17,350 | 17,540 [ 47,710 | 17,910 | 18,090 | 18,290 | 18,480 | 18,680 | 18,880 | 19,080 | 19,300 | 19,500 | 19,710 19,930 | 20,150 | 20,370 | 20,590 | 20,820 3
4| 21,080 | 21,240 | 21,420 | 21,600 | 21,790 | 21,960 | 22,160 | 22,340 | 22,54 2,740 | 22,940 | 23,140 | 23,340 | 23,560 | 23,760 | 23,980 | 24,190 | 24,420 | 24,640 | 24,860 | 25,100 4
5| 25320 | 25,490 | 25,660 | 25,850 | 26,040 | 26,210 | 26,410 | 26,600 | 26,800 | 26,990 | 27,200 | 27,400 | 27,600 | 27,820 | 28,030 | 28,240 | 28,460 | 28,690 | 28,900 | 29,130 | 29,370 5
61 29,560 | 29,730 i 29,910 | 30,100 | 30,290 | 30,470 | 30,660 | 30,850 | 31,050 | 31,250 | 31,460 | 31,660 | 31,860 | 32,080 | 32,280 | 32,510 | 32,730 | 32,950 | 33,170 1 33,400 | 33,640 6
7] 30,750 | 30,920 | 31,090 | 31,270 | 31,440 | 31,630 | 31,800 | 31,990 | 32,180 | 32,370 | 32,570 | 32,770 | 32,960 | 33,160 | 33,370 | 33,580 | 33,790 | 34,000 | 34, 34, 440 7
8| 31,900 | 32,060 | 32,230 | 32,390 | 32,560 | 32,740 ; 32,900 { 33,080 | 33,270 | 33,450 ,640 | 33,830 , \ 34,410 35020 | 35230 | 35440 | 35 680 8
9| 320560 | 32,720 | 32880 | 33,040 | 33,210 | 33,370 ) 33,710 | 33,890 | 34,070 | 34,250 | 34, 34,620 | 34810 | 35010 | 35200 | 35410 | 35600 | 35810 | 36,020 | 36,230 9

10} 33,280 | 33,430 | 33,590 [ 33,750 | 33,910 | 34 34,230 | 34,400 | 34,570 | 34,750 | 34,920 | 35,110 | 35,280 | 35,470 | 35,660 | 35850 | 36,050 | 36,240 | 36,440 64 36,850 | 10

111 33,950 | 34,100 , 34,410 | 34 34,720 | 34,870 | 35040 | 35210 | 35380 | 35550 | 35730 [ 35900 | 36,080 | 36,270 | 36,460 | 36,650 [ 36,830 | 37,030 | 37,230 | 37,430 | 11

12| 34,680 | 34,830 | 34 35,120 | 35,270 | 35,430 | 35570 | 35,730 | 35900 | 36,060 | 35,230 | 36,400 [ 36,570 | 36,750 | 36,930 | 37,110 { 37,300 | 37,480 [ 37,670 | 37,860 [ 38,060 | 12

13| 35,400 | 35,540 | 35680 | 35820 | 35970 | 36,120 | 36,260 | 36,410 | 36,570 | 36,730 | 36,900 | 37,060 | 37,220 | 37,400 | 37,570 | 37,750 | 37,930 | 38,110 | 38,290 { 38,480 | 38,680 | 13

14| 36,080 | 36,210 | 36,350 | 36,480 | 36,620 | 36,770 | 36,910 | 37,060 | 37,210 | 37,370 | 37,530 | 37,690 | 37,840 | 38,010 | 38,180 | 38,360 | 38,530 | 38,700 | 38,890 [ 39,070 [ 39,260 | 14

15| 36,860 | 36,980 | 37,110 | 37,240 | 37,380 | 37,520 { 37,650 | 37,790 | 37,940 | 38,090 | 38,250 | 38,400 [ 38,550 | 38,720 | 38,880 | 39,050 | 39,220 | 39,390 | 39,570 | 39,750 | 39,930 | 1§

16| 37,590 | 37,710 84 37,960 | 38,090 | 38,230 | 38,350 { 38,490 | 38,640 | 38,780 | 38,930 | 39,080 [ 39,230 | 39,390 | 39,850 | 39,710 | 39,880 | 40,040 | 40,210 | 40,390 [ 40,570 | 16

17 38,390 | 38,510 | 38,630 38,750 | 38,870 | 33,000 | 39,120 | 39,260 | 39,390 | 39,530 | 38,680 | 39,820 | 39,960 | 40,120 | 40, 40,430 | 40,600 | 40,750 | 40,920 | 41,090 [ 41,260 | 17

181 39,160 | 39,270 | 39,390 | 39,500 | 39,620 | 39,750 | 39,860 | 39,990 | 40,120 | 40,260 | 40,390 | 40,540 | 40,670 | 40,820 | 40,970 | 41,120 | 41,280 | 41,430 | 41,600 { 41,760 | 44,930 | 18

19| 39,950 | 40,060 | 40,160 | 40,280 | 40,390 | 40,510 | 40,620 | 40,740 | 40,870 | 41,000 | 41,130 | 41,270 | 41,400 | 41,540 | 41,690 | 41,840 | 41,990 { 42,130 | 42,290 | 42,450 | 42,620 | 19

0| 40,730 | 40,820 | 40,920 | 41,030 | 41,140 | 41,250 | 41,360 | 41,480 | 41,600 | 41,720 | 41,850 | 41,980 | 42,110 | 42,240 | 42,380 | 42,530 | 42,680 | 42,820 | 42,970 | 43,130 | 43,290 | 20

21| 41,550 | 41,640 | 41,730 | 41,830 | 41,930 | 42,030 | 42,130 | 42,250 | 42,360 | 42,480 | 42,610 | 42,730 | 42,850 | 42,990 | 43,120 | 43,260 | 43,400 | 43,540 | 43,690 | 43,840 | 43,990 | 21

22| 42,360 44 42,520 | 42,610 | 42,710 | 42,810 | 42,900 | 43,010 | 43,120 | 43,230 | 43,350 | 43,480 | 43,590 | 43,720 | 43,850 | 43,980 , 44,250 \ 44,540 | 44 2

23| 43,250 | 43,310 | 43,390 | 43,470 | 43,550 43,730 | 43,830 | 43,930 | 44,040 44,150 | 44,270 | 44,380 44,630 44 45,010 | 45,150 | 45,290 | 45,440 | 23

. . . . . 43,640 . . . . . 44,500 44,760 1890 y . .
24| 44130 | 44,180 | 44,240 | 44310 | 44,300 | 44,470 | 44,540 | 44,640 | 44730 | 44,840 | 44.940 | 45,050 | 45,160 | 45,280 | 45.400 | 45,520 | 45,650 | 45,770 | 45,900 | 46,040 | 46,180 | 24

26| 47,970 | 48,010 | 48,050 | 48,090 | 48,130 | 48,170 48,200 | 48,250 | 48,290 | 48,350 | 48,420 | 48,490 | 48,560 | 48,650 | 48,740 84 48,940 | 49,040 | 49,150 | 49,270 | 49,390 | 26
27| 49,910 | 49,950 | 49,990 | 50,040 | 50,080 | 50,120 f 50,160 | 50,200 | 50,250 | 50,300 | 50,360 | 50,420 ; 50,470 | 50,540 { 50,610 | 50,680 | 50,760 | 50,840 ! 50,930 | 51,030 | 51,130 | 27
28| 51,850 | 51,890 | 51,940 | 51,990 | 52,030 | 52,080 | 52,120 | 52,160 | 52,210 | 52,250 | 52,300 \ 52,380 | 52,430 | 52,470 | 52,520 | 52,570 | 52,630 | 52,710 | 52,790 | 52,880 | 28
29| 53,760 | 53,810 | 53,860 | 53,910 | 53,960 | 54,010 | 54,050 | 54,100 54,190 | 54,240 | 54.290 | 54.330 | 54,380 | 54,430 | 54.480 | 54,530 | 54,580 64 54,71 54,780 | 29

32| 59,520 { 99,580 , 64 59,690 | 59,750 | 569,810 | 59,860 | 59,920 | 59,970 { 60,030 | 60,090 | 60,150 | 60,190 | 60,250 | 60,310 | 60,370 | 60,420 | 60,470 | 60,530 | 60,590 64 32
33| 61,470 | 61,530 | 61,590 | 61,650 | 61,720 | 61,780 [ 61,830 | 61,830 | 61,950 | 62,010 | 62,070 | 62,130 | 62,180 | 62,240 | 62,300 | 62,370 | 62,430 | 62,480 54 62,800 | 62,660 | 33
34| 63,430 | 63,490 | 63,560 | 63,620 | 63,690 | 63,750 | 63,800 | 63,870 | 63,930 | 64,0 64,060 | 64,1 64,180 | 64,240 | 64,310 | 64,370 | 64,430 | 64,490 | 64,550 | 64,610 | 64 34

40 86, 790 | 86,900 | 87,000 | 87,110 | 87,210 | 87,320 | 87,420 | 87,520 87, 630 | 87,730 87, 840 | 87,940 | 88,040 | 88,140 | 88,250 | 88,350 | 88,460 | 88,550 | 88,660 | 88,760 | 88,860 | 40
411 90,540 1 90,650 | 90,770 | 90,880 | 90,990 | 91,110 | 91,210 | 91,330 | 91,440 ; 91,550 | 91,660 | 91,780 ; 91,880 | 91,980 [ 92,100 | 92,220 | 92,330 | 92,430 , 54 92,650 | 92,770 | 41
421 94,300 | 94,420 | 94,540 | 94,660 1 94,780 | 94,910 | 95,020 | 95140 | 95260 | 95,380 | 95500 | 95,620 { 95,730 | 95850 | 95970 | 96,090 | 96,210 | 96,320 | 96,440 6, 56! 96,680 | 42

3 . . 98:320 | 98,450 | 98580 . ) 99, )
441 101,580 | 101,720 | 101,860 | 102,000 | 102, 140 | 102,270 | 102,400 | 102540 | 102,670 | 102,810 | 102,950 | 103.080 | 103.210 | 103,350 | 103,480 | 103,620 | 103,750 | 103,880 | 104 010 | 104,140 | 104,280 | 44
45 105,100 | 105, 250 1gg ggg 05,540 | 105,690 | 105,830 | 105,970 | 106,110 | 106,260 | 106,400 | 106,550 | 106, 690 (1)8 338 06,970 | 107,110 | 107,260 | 107,400 | 107,530 (H gzg 07,820 | 107,960 | 45

46 | 108,620 | 108, 770 , 09,080 | 109,230 | 109,390 | 109,530 | 109,690 | 109,840 | 109,990 { 110, 140 | 110,300 ) 10,590 | 110,740 | 110,890 | 111,050 | 111,190 , 11,490 [ 111,640 | 46
47 112,020 | 112,180 | 112,340 | 112,510 | 112,670 | 112,830 | 112,980 | 113,150 | 113,310 | 113,470 | 113,630 | 113,790 | 113,940 | 114,100 | 114,260 | 114,420 | 114,580 | 114,730 | 114,890 | 115,050 | 115,210 | 47
48| 115,410 | 115,580 | 115,750 | 115,920 | 116,100 | 116,270 | 116,430 { 116,600 | 116,770 |.116,940 | 117,110 | 117,280 | 117,440 | 117,610 | 117,770 | 117,940 | 118,110 | 118,270 | 118,440 | 118,600 | 118,770 | 48
49| 118,660 | 118,840 | 119,020 | 119,200 | 119,380 | 119,560 | 119,730 | 119,910 | 120,090 | 120,270 | 120,450 | 120,630 | 120,800 | 120,970 | 121,150 | 121,330 | 121,500 | 121,670 | 121,850 | 122,020 | 122,200 | 49
501 121,920 | 122, 110 | 122,300 | 122,490 | 122,680 | 122,870 040 | 123,230 | 123,420 | 123,610 | 123,800 | 123,980 | 124,160 | 124,350 | 124,530 | 124,720 | 124,900 | 125,080 | 125,260 | 125,450 | 125,630 | 50
511 125,180 | 125,340 | 125,480 | 125,690 | 125,800 | 126,010 | 126,210 | 126,420 | 126,630 | 126,840 | 127,050 | 127,160 | 127,360 | 127,570 | 127,780 | 127,990 | 128,200 | 128,400 | 128,510 | 128,720 | 128,930 | 51
52| 128,460 | 128,570 | 128,680 | 128,790 | 129,000 | 129,210 | 128,410 | 129,620 | 129,830 | 130,040 | 130,250 { 130,460 | 130,660 | 130,870 | 130,980 | 131,190 | 131,400 { 131,600 | 131,810 | 132,020 | 132,230 | &2
53| 132,560 | 132,670 | 132,780 | 132,990 | 133,100 | 133,310 | 133,410 | 133,620 | 133,730 [ 133,940 | 134,050 | 134, 34 34 34, 34 35, 100 | 135,200 | 135,410 | 135,520 | 135,730 | 53
36,660 | 136,870 | 136,980 | 137,000 | 137,200 | 137,310 | 137,410 | 137,520 | 137,730 37,950 | 138,060 | 138,160 | 138,270 | 138,380 | 138,590 | 138,700 | 138,800 | 138,910 | 139,120 | 139,230
55| 142,460 | 142,570 | 142,580 | 142,590 | 142,600 | 142,610 | 142,710 | 142,720 | 142,730 | 142,740 | 142,850 | 142,960 | 142,960 | 143,070 | 143,180 | 143,290 | 143,400 | 143,400 | 143,510 | 143,620 | 143,730 | 55
56 | 148,260 | 148,170 | 148,080 | 148,090 | 148,000 | 147,91 47,810 | 147,820 | 147,730 , 64 47,750 | 147,760 | 147,860 { 147,870 | 147,880 | 147,990 | 148,000 | 148,100 { 148, 110 | 148,120 | 148,230 | 5
57 | 149,660 | 149,870 | 150,080 | 150,390 | 150,600 | 150,810 | 151,010 | 151,320 | 151,530 | 151,840 | 152,050 | 152,360 | 152,660 [ 152,970 | 153,280 | 163,590 | 153,900 { 154,200 | 154,510 | 154, 54,530 | 57
581 151,060 | 151,670 | 152,180 | 152,690 | 153,300 | 153,810 | 154,310 | 154,820 | 155,430 | 155,940 | 156,550 | 157,060 | 157,560 | 158,170 | 158,680 | 159,190 | 159, 800 i 160,300 | 160,710 | 160,820 | 160,730 | 58
59| 151,060 | 151,670 | 152,180 | 152,690 | 153,300 | 153,810 | 154,310 | 154,820 | 155,430 | 155,940 | 156,550 | 157,060 | 157,560 | 158,170 | 158,680 | 159,190 | 159,800 | 160,300 | 160,710 | 160,920 | 161,030 | 59
60 [ 151,080 | 151,670 | 152,180 | 152,690 | 153,300 | 153,810 | 154,310 | 154,820 | 155,430 155 940 | 156,550 | 157,060 | 157,560 | 158,170 | 158,680 | 159,190 ( 159,800 | 160,300 | 160,710 | 161,020 | 161,330 | 60
61| 151,060 | 151,670 | 152180 | 152,690 | 153300 | 153,810 | 154,310 | 154,820 | 155,430 | 155940 | 156,550 | 157,080 | 157,560 | 158.170 | 158,680 | 159190 | 159,800 | 160.300 | 160,910 | 161,420 | 161,830 | 61
62 | 151,060 | 151,670 | 152,180 | 152,690 | 153,300 | 153,810 | 154,310 | 154,820 | 155430 | 155,940 | 156,550 | 157,060 | 157,560 | 158,170 | 158,680 | 150,190 | 159,800 | 160,300 | 160,910 | 161,420 | 162,030 | 62

HEADWATER 1714 to 1716 * Arrangement "0" indicates that all spillway and sluice gates are closed. SEPTEMBER 2005

Discharge is spillway gate overflow.




FONTANA DAM 31
SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

el HEADWATER ELEVATION ol
qpiu L pul
°g=| 1716.0 1716.1 1716.2 1716.3 1716.4 1716.5 1716.6 1716.7 17168 1716.9 17170 17171 1717.2 17173 17174 17175 17176 17117 1717.8 17179 17180 |9%=
0* 1 g, 160 , 400 10,140 | 10,390 | 10,650 | 10,910 | 14,170 | 11,430 | 11,700 ; 11,970 | 12,240 ( 12,510 | 12,790 | 13,070 | ©O*
1] 12,280 | 12,500 | 12,730 | 12,970 | 13,210 | 13,440 | 13,680 | 13,930 | 14,170 | 14,420 | 14,680 | 14,940 | 15,200 | 15,460 | 15,720 | 15,990 | 16,260 | 16,530 | 16,810 | 17,090 | 17,370 1
2| 16,550 | 16,780 | 17,010 | 17,240 | 17,480 | 17,720 | 17,960 | 18,210 | 18,460 | 18,710 | 18,960 | 19,220 | 19,490 | 19,750 | 20,010 | 20,280 | 20,560 | 20,830 | 21,100 | 21,390 | 21,670 2
3| 20,820 | 21,050 | 24,280 | 21,520 | 21,760 | 22,000 | 22,240 | 22,490 | 22,740 | 22,990 | 23,250 | 23,510 | 23,770 | 24,040 | 24,300 | 24,580 { 24,850 | 25,120 | 25,400 | 25,680 | 25970 3
4| 25100 | 25,320 | 25,560 | 25,790 | 26,040 | 26,270 | 26,520 | 26,770 | 27,020 | 27,280 | 27,530 | 27,800 | 28,060 | 28,330 | 28,590 | 28,870 | 29,140 | 20,420 | 29,690 | 29,980 | 30,270 4
5| 29,370 | 29,590 | 29,830 | 30,070 | 30,320 | 30,550 { 30,800 | 31,060 | 31,300 { 31,560 | 31,820 | 32,080 | 32,350 | 32,620 | 32,880 | 33,160 | 33,440 | 33,710 | 33,990 | 34,280 | 34,560 5
6 , 64 33,870 | 34,110 X 34,590 | 34,830 | 35080 [ 35340 | 35590 | 35840 | 36,100 | 36,370 | 36,640 | 36,910 [ 37,170 | 37,450 | 37,730 | 38,010 [ 38,290 | 38,580 | 38 860 6
7| 34,670 | 34 35,120 | 35,350 | 35580 | 35820 | 36,060 | 36,310 | 36,560 | 36,800 | 37,050 | 37,310 | 37,570 | 37,830 | 38,080 | 38,350 | 38,620 | 38,900 | 39,170 | 39,450 { 39,730 7
8| 35660 | 35,880 | 36,100 | 36,320 | 36,550 | 36,780 { 37,010 | 37,250 | 37,490 { 37,720 | 37,970 | 38,210 | 38,470 | 38,720 | 38,970 | 39,230 { 39,490 | 39,760 | 40,020 | 40,300 { 40,560 8
9| 36,230 44 36,660 | 36,870 | 37,100 | 37,320 | 37,550 | 37,780 | 38,020 | 38,250 | 38,490 | 38730 | 38,980 | 39,230 | 39,470 | 30,730 | 30,990 | 40,250 | 40,510 | 40,780 | 41,040 9
0| 36,850 | 37,060 | 37,270 | 37,480 | 37,700 { 37,920 | 38,150 | 38,370 | 38,600 | 38,830 | 39,060 | 39,300 54 39,790 | 40,030 | 40,280 | 40,530 | 40,790 | 41,050 | 41,310 | 41,560 | 10
1| 37,430 64 37,850 | 38,050 | 38,260 | 38,480 | 38,700 | 38,920 | 39,150 | 39,370 | 39,600 | 39,830 | 40,070 | 40,310 , 40,790 | 41,040 | 41,290 | 41,550 | 41,800 | 42,050 | 11
2| 38,060 | 38,260 | 38,470 | 38,660 | 38870 | 39,080 | 39,300 | 39,520 | 39,740 | 39,950 | 40,180 | 40,410 40,880 | 41,110 | 41,350 | 41,590 1,84 42,090 , 34 42,580 | 12
3| 38,680 | 38,870 | 39,070 | 39,270 | 39,470 | 39,680 | 39,890 | 40,100 | 40,320 | 40,530 | 40,750 | 40,970 | 41,200 | 41,430 | 41,660 | 41,890 | 42,130 | 42,370 | 42,620 | 42,870 | 43,110 | 13
4 39,260 | 39,450 | 39,650 | 39,840 | 40,040 | 40,240 | 40,450 | 40,650 | 40,870 | 41,070 | 41,290 | 41,510 | 41,730 | 41,960 | 42,180 | 42,410 | 42,640 | 42,880 | 43,120 | 43,360 | 43,600 | 14
5| 39,930 | 40,120 | 40,310 { 40,480 | 40,690 | 40,880 | 41,090 | 41,290 | 41,500 { 41,700 | 41,910 | 42,120 2,340 | 42,560 | 42,780 | 43,000 | 43,230 | 43,470 | 43,700 | 43,940 | 44,170 | 15
6| 40,570 | 40,750 | 40,930 | 41,110 | 41,300 | 41,500 | 41,690 | 41,890 | 42,090 | 42,290 | 42,500 | 42,710 | 42,920 | 43,140 | 43,350 | 43,570 | 43,800 | 44,020 | 44,250 | 44,490 | 44,710 | 16
7| 41,260 | 41,440 | 41,620 | 41,790 | 41,980 | 42,170 | 42,360 | 42,550 | 42,750 | 42,940 | 43,140 | 43,350 | 43,560 | 43,770 | 43,970 | 44,190 | 44,410 | 44,630 | 44, 45,000 | 45, 17
81 41,930 | 42,100 | 42,280 | 42,450 | 42,630 | 42,810 | 43,000 ; 43,190 | 43,380 | 43,570 | 43,760 | 43,960 | 44,170 | 44,380 | 44,580 | 44,790 | 45,000 | 45220 { 45,440 | 45670 | 45880 | 18
9| 42,620 | 42,780 | 42,950 | 43,120 | 43,290 | 43,470 | 43,660 | 43,840 | 44,030 | 44,210 | 44,400 | 44,600 | 44,800 | 45000 | 45200 | 45400 | 45620 | 45830 | 46,050 | 46,270 | 46,480 | 19
0| 43,290 | 43,450 | 43,620 | 43,770 | 43,950 | 44,120 | 44,300 | 44,480 | 44,660 | 44,840 | 45030 | 45220 | 45410 | 45,610 | 45800 | 46,010 | 46,210 | 46,420 { 46,630 | 46,850 | 47,060 | 20
1] 43,990 | 44,150 | 44,310 \ 44,630 | 44,800 | 44,980 | 45150 | 45,330 | 45500 | 45,690 | 45,870 | 46,060 | 46,260 | 46,440 | 46,640 | 46,840 | 47,050 | 47,260 | 47,470 | 47,670 | 21
21 44,690 | 44,840 | 45,000 1 45,150 | 45310 | 45,480 ,640 | 45,810 | 45,990 | 46,160 | 46,340 | 46,520 | 46,710 | 46,890 | 47,080 | 47,270 | 47,470 | 47,670 | 47,870 | 48,080 | 48,280 | 22
23| 45,440 | 45590 | 45,740 | 45,880 | 46,040 | 46,200 | 46,360 | 46,530 | 46,700 | 46,860 | 47,040 | 47,210 | 47,400 | 47,580 | 47,760 | 47,950 | 48,140 | 48,340 { 48,540 | 48,740 | 48,930 | 23
24| 46,180 | 46,320 | 46,470 | 46,610 | 46,760 | 46,910 | 47,070 | 47,240 | 47,400 | 47,560 | 47,730 | 47,900 | 48,080 | 48,260 | 48,430 | 48,620 | 48,810 | 49,000 | 49,190 | 49,390 | 49,580 | 24
251 47,780 | 47,920 | 48,050 | 48,180 | 48,330 | 48,470 | 48,620 | 48,770 | 48,930 | 49,080 | 49,240 | 49,400 | 49,570 | 49,740 | 49,900 | 50,080 | 50,260 | 50,440 | 50,630 | 50,810 | 50,990 | 25
261 49,390 , 49,640 | 49,760 | 49,890 | 50,030 | 50,160 | 50,310 1 50,450 | 50,590 { 50,740 | 50,900 | 51,050 | 51,220 | 51,370 | 51,540 | 51,710 | 51,880 | 52,060 | 52,230 | 52,410 | 26
71 51,130 | 51,240 | 51,360 | 51,460 | 51,580 | 51,710 | 51,840 | 51,970 | 52,100 | 52,230 | 52,380 { 52,520 | 52,670 | 52,820 | 52,960 | 53,120 | 53,280 | 53,450 { 53,610 | 53,780 | 53,950 | 27
28| 52,880 | 52,970 | 53,070 | 53,170 | 53,280 | 53,390 | 53,510 | 53,630 | 53,760 | 53,880 | 54,010 54,290 | 54,430 | 54,560 \ 65,020 | 55,170 | 55,330 | 55,490 | 28
9| 54,780 | 54,860 | 54,930 | 55,000 | 55090 | 55,190 | 55,290 | 55,400 | 55,510 | 55610 | 55730 | 55,860 | 55990 | 56,120 | 56,240 | 56,380 | 56,530 | 56,670 | 56,820 | 56,970 | 57,120 | 29

, 490 98,
43| 100,470 | 100,600 | 100,720 | 100; 840 100 960 | 101,090 | 101,210 | 101,340 | 101,460 | 101,580 | 101,700 | 101,830 | 101,950 | 102,080 { 102,190 | 102, 320 4 102,560 | 102,690 | 102,810 | 102,920 | 43
44| 104,280 | 1 104,550 | 104, 6 4,800 | 104,940 | 105,070 | 105,200 | 105,340 | 105460 | 105,590 | 105,720 | 105,860 | 105,990 | 106,110 | 106,240 | 106,370 | 106,500 | 106,630 | 106,760 | 106,880
451 107,960 | 108, 100 | 108,240 | 108,380 ; 108,520 | 108,660 | 108,800 | 108, 940 | 109,080 | 109,210 | 109,350 | 109,490 | 109,630 | 109, 09,900 | 110,040 ,180 | 110,320 | 110,460 [ 110,590 | 110,720 | 45
46| 111, 641 11,790 | 111,940 | 112,080 | 112,230 | 112,380 | 112,520 | 112,670 | 112,820 | 112,960 | 113, 110 | 113,260 | 113,400 | 113,550 | 113,690 | 113,840 980 | 114,130 | 114,280 | 114,420 | 114,560 | 46
471 115,210 | 11 15,520 | 115,670 | 115,830 { 115,990 X 16,300 | 116,460 | 116,610 | 116,760 | 116,920 | 117,070 ,230 | 117,370 | 117,530 ,680 | 117,840 | 117,990 | 118,150 | 118,280 { 47

49 122,200 | 122,370 | 122,550 | 122,710 | 122,890 | 123,060 | 123,240 | 123,410 | 123,580 | 123,750 | 123.920 | 124,090 | 124,260 | 124,440 | 124,600 | 124,770

50| 125,630 | 125,840 | 126,050 | 126,150 | 126,360 | 126,570 | 126,680 | 126,890 | 127,100 | 127,300 | 127,410 | 127,620 | 127,830 | 127,940 | 128, 140 | 128, 350
511 128,930 | 129,140 | 129,350 | 129,450 | 129,660 | 129,870 | 130,080 | 130,290 | 130,500 | 130,600 | 130,810 | 131,020 | 131,230 | 131,440 | 131,540 | 131,750
32,440 , , : X 34,000 | 134, 24 420 | 134,630 | 134,840 ,

39,230 | 139,340 | 139,450 | 139,550 | 139760 | 139,870 | 139,980 | 140,090 | 140300 | 140,500 | 140,710 | 140,920 | 141,130 | 141,340 | 141,540 | 141, 850

55| 143,730 | 143,840 | 143,850 | 143,950 | 144,060 | 144,270 | 144, 380 | 144,490 | 144,600 | 144,800 | 145,
56 | 148,230 | 148,240 | 148,350 | 148,350 | 148,460 | 148,570 | 148680 | 148,890 | 149,000 | 149,100 | 149,
S7| 154,530 | 154,540 | 154,550 | 154,550 | 154,560 | 154,570 | 154,580 | 154,590 | 154,700 | 154,700 | 154,

010 \

o g
581 160, 730 | 160, 740 | 160,650 | 160,550 | 160,560 | 160470 | 160,380 | 160390 | 160,300 | 160200 | 160, 110 | 160120 | 160,030 | 160040 | 160.040 | 160, 150 0, 160 | 160, 170 | 160, 180 | 160;190 | 160,290 | 58
59| 161,030 | 161,140 | 161,250 | 161,350 | 161,460 | 161,470 | 161,580 | 161,690 | 161,800 | 161,900 | 161,910 | 162,020 | 162,130 | 162,340 | 162,440 | 162,650 | 162,860 | 162,970 | 163,180 | 163,290 | 163,490 | 59
60| 161,330 | 161,540 | 161,850 | 162,050 | 162,260 | 162,570 | 162,780 | 163,090 | 163,300 | 163,500 | 163, 810 164 020 | 164,330 | 164,640 | 164,940 | 165,250 | 165,460 | 165,770 | 166,080 | 166,390 | 166,690 | 60
811 161,830 | 162,240 | 162,550 | 162,950 | 163.360 | 163.770 | 164,180 | 164.590 | 165.000 | 165,400 | 165,810 | 166,220 | 166,630 | 167,040 | 167,440 | 167,950 | 168,360 | 168,770 | 169,280 | 169,690 | 170090 | 61
62 | 162,030 | 162,540 | 163,150 | 163,650 | 164,260 | 164,770 | 165,380 | 165,890 | 166,500 | 167,000 | 167,610 | 168, 120 | 168,730 | 169,240 | 169,840 | 170,450 | 170,960 | 171,570 | 172,180 | 172,690 | 173.290 | 62

SEPTEMBER 2005 * Arrangement "0" indicates that all spillway and sluice gates are closed. HEADWATER 1716 to 1718

Discharge is spillway gate overflow.
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FONTANA DAM

SPILLWAY TUNNEL DISCHARGE

IN CUBIC FEET PER SECOND

GATE
ARRANGE-
MENT

HEADWATER ELEVATION

1718.8 1718.9 1719.0 17191 1719.2

Aamaa ea-s_a_aa
S WENDUT BWNSO CO~NDUT BRWN—

NG
=

107, 020

10, 860

167, 000
170, 500
173, 800

@0
=
OO0 OoOO00OD OOOOO

167,620
171,420
175, 020

168,
173, 150
177,

44,930
45,390
45,930
46, 440
47,000

47,540
48,100

99,770
103, 770

52,620 | 52,830 53, 050 | 63,270 53, 490
70 , 54, 800

64,960 | 165,170 | 165,380 | 165,580 | 165, 890

169, 260 | 169,570 | 169,880 | 170,280 | 170, 590
173,660 | 174,070 | 174,580 | 175,080 | 175,490

177,860 | 178,470 | 179,080 | 179,680 | 180, 190

59, 590

61,100
62,710
64, 320

49 610

86, 520

171,620
176, 920
182, 020

50 150

66, 930

172,330
177,830
183, 130

HEADWATER 1718 to

1720

* Arrangement "0" indicates that all spillway and sluice gates are closed.
Discharge is spillway gate overflow.
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INSTRUCTIONS FOR USE OF TABLES

1. Tables Update

These tables are identical to the March 1999 tables and supersede the
tables included in the March 1945 report, “Discharge Ratings,
Fontana Project, 84-inch Howell-Bunger Valve. The revised
discharges were generated using the computer code SPILLQ and are
only slightly different from those in the 1945 tables.

2. Purpose of Tables

These tables provide a means of setting up or determining the
discharge through the low-level outlet at Fontana Dam, which is
controlled by a Howell-Bunger valve. The tables give the total
discharge in cubic feet per second through the Howell-Bunger valve
when the headwater elevation and valve position in percent open is
known.  The discharges are based on the results of field
measurements.

3. Range of Tables

The tables cover a discharge range from 0 to 4,360 cubic feet per
second. Headwater clevations range from 1350 feet to 1600 feet.
Howell-Bunger valve openings range from 0.75 percent, which is the
indicator reading when the valve is fully closed, to 98.5 percent,
which is the indicator reading when the valve is fully open.

The Howell-Bunger valve should not be operated when the
headwater elevation is above 1600 feet because this is the maximum
headwater elevation for safe operation of the slide gate that serves as
an emergency gate in case the Howell-Bunger valve fails. This
operating constraint is acceptable because the primary function of the
low-level outlet is to permit drawdown during periods of low
reservoir levels.

4. Arrangement of Tables

The low-level discharge tables show discharges in cubic feet per
second. Howell-Bunger valve opening positions in 1-percent
increments (except for the first and last increments) are listed in the
left and right columns. Headwater elevations in 5-foot increments

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

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

5. Howell-Bunger Valve Opening Indicator

The dial of the valve opening indicator is graduated in 10 equally
spaced divisions, each of which represents approximately 10 percent
of the valve sleeve travel. The pointer of the indicator is
approximately 0.02 foot wide at the end, which makes it difficult to
read the valve position accurately. Nevertheless, it is possible to
estimate the position of the indicator to within approximately
1 percent of valve sleeve travel.

6. Use of Tables
The use of the tables is best illustrated by an example.

Example 1 -- With the headwater elevation at 1573 feet, what
Howell-Bunger valve opening is necessary to pass 3,210 cubic feet
per second? The headwater elevation closest to 1573 feet is
1575 feet, which is found on pages 40 and 41. In the column headed
1575 the discharge closest to 3,210 cubic feet per second is found
near the middle of the column on page 41 and is 3,200 cubic feet per
second. By following the horizontal line containing this discharge to
the left or right columns of the page, it is found that the Howell-
Bunger valve should be opened to indicator position 69 percent.



36 FONTANA DAM |
LOW-LEVEL OUTLET DISCHARGE

IN CUBIC FEET PER SECOND

HEADWATER ELEVATION
1350 | 1355 [ 1360 | 1365 | 1370 | 1375 | 1380 | 1385 | 1390 | 1395 | 1400 | 1405 | 1410 | 1415 | 1420 | 1425 | 1430 | 1435 | 1440 | 1445 | 1450

PERCENT

HB VALVE
POSITION

PERCENT
HB VALVE

POSITION

0.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0(0.75
2 5 5 5 5 5 10 10 10 10 10 10 10 10 10 10 10 10 15 15 15 15| 2

3 10 10 15 15 15 20 20 20 20 20 25 25 25 25 25 30 30 30 30 30 30 3

4 20 20 25 30 30 30 35 35 40 40 40 45 45 45 45 50 50 50 55 55 55 4

5 30 35 40 45 45 50 55 55 60 60 65 65 70 70 75 75 80 80 80 85 85| 6

6 40 50 55 60 65 70 75 80 85 85 90 95 100 100 100 110 110 110 120 120 120/ 6

7 55 65 75 80 85 95 100 110 110 120 120 130 130 130 140 140 150 150 150 160 160 7

8 70 80 90 100 110 120 130 130 140 150 150 160 160 170 180 180 190 190 200 200 200| 8

9 85 100 110 120 130 140 150 160 170 180 190 190 200 210 210 220 230 230 240 240 250| 9
10 100 120 130 140 160 170 180 190 200 210 220 230 230 240 250 260 260 270 280 280 290| 10
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19
20 240 280 310 350 380 410 430 460 480 500 520 540 560 580 600 620 630 650 670 680 700| 20

28 0 400 450 500 0 580 610 650 680 710 740 770 800 830 850 880 900 930 950 970; 1,000f 28
29 350 410 460 510 560 600 640 670 710 740 770 800 830 860 880 910 960 1,010{ 1,030} 29
30 360 430 480 530 580 620 660 700 730 760 800 830 860 890 910 940 970 990[ 1,020 1,040, 1,070} 30
3 370 440 500 550 600 640 680 720 760 790 820 860 890 920 950 970; 1,000 1,030{ 1,050 1,080; 1,100} 31
32 390 450 510 570 620 660 700 740 780 820 850 880 920 950 980 1,000; 1,030; 1,060f 1,090] 1,110 1,140: 32
33 400 470 530 580 630 680 720 760 800 840 880 910 940 980{ 1,010/ 1,040{ 11,0701 1,090} 1,120 1,150| 1,170} 33
34 410 480 540 600 650 700 750 790 830 870 900 940 970 1,000{ 1,040{ 1,070; 1,100[ 1,130; 1,150| 1,180 1,210) 34
35 420 500 560 620 670 720 770 810 850 890 930 960/ 1,000 1,030 1,070; 1,100; 1,130{ 1,160{ 1,180] 1,220[ 1,240} 35
36 430 510 580 640 690 740 790 830 870 910 950 990/ 1,030 1,080{ 1,090{ 1,130; 1,160] 1,190{ 1,220 1,250/ 1,280 36
37 440 520 590 650 710 760 810 850 900 940 980/ 1,020/ 1,050| 1,090{ 1,120{ 1,160 4,190 1,220f 1,250{ 1,280 1,310f 37
38 450 0 610 670 720 780 830 870 920 960| 1,000 1,040{ 1,080 1,120 1,150} 1,180 1,220 1,250} 1,280; 1,310] 1,340 38
39 470 550 620 680 740 800 850 900 940 980| 1,030 1,070/ 1,100/ 1,140{ 1,180 1,210{ 1,250 1,280; 1,310} 1,340 1,370/ 39
40 480 560 630 700 760 820 870 920 960| 1,010[ 1,050 1,090{ 1,130| 1,170 1,210 1,240{ 1,280 1,310f 1,340{ 1,370 1,410] 40
41 490 570 650 720 780 830 890 940 980/ 1,030[ 1,070 1,120f 1,160| 1,190 1,230| 1,270 1,300{ 1,340; 1,370 1,4101 1,440 41
42 500 590 660 730 790 850 910 960 1,010[ 1,050 1,100 1,140{ 1,180 1,2201 1,260 1,300{ 1, 1,370 1,400 1,440] 1,470) 42
43 510 600 680 750 810 870 920 9801 1,030{ 1,070| 1,120 1,160 1,210| 1,250 1,290| 1,320 1,360 1,400| 1,430] 1,470 1,500 43
44 520 610 690 760 830 890 940/ 1,000{ 1,050( 1,100( 1,140| 1,190{ 1,230| 1,270] 1,310| 1,350 1,390 1,430| 1,460 1,500; 1,530 44
45 530 620 700 780 840 900 960| 1, 1,070 1,120 1,160 1,210] 1,250| 1,300f 1,3 1,380] 1,420{ 1,450/ 1,490| 1,530 1,560 45
46 630 720 790 860 920 1,040f 1,090( 1,140 1,190| 1,230] 1,280 1,320; 1,380| 1,400[ 1,440| 1,480; 1,520] 1,550| 1,590| 46
47 550 650 730 810 870 940 1,000 1,060! 1,110f 1,160 1,210[ 1,260 1,300] 1,350{ 1,390| 1,430 1,470 1,510 1,550 1,880 f1, 47
48 560 660 740 820 890 960/ 1,020 1,070| 1,130y 1,180 1,230{ 1,280; 1,330 1,370f 1,410| 1,450 1,500( 1,540} 1,570; 1,610] 1,650/ 48
49 570 670 760 830 910 970! 1,030 1,090] 1,150 1,200 1,250{ 1,300; 1,350 1,390\ 1,440/ 1,480{ 1,520 1,560 1,600] 1,640| 1,680 49
50 580 680 770 850 920 990| 1,050 1,110] 1,170 1,220 1,270{ 1,320 1,370 1,420/ 1,460 1,510 1,550 1,590} 1,630 1,670 1,710/ 50

HEADWATER 1350 to 1450 SEPTEMBER 2005




FONTANA DAM 37
LOW-LEVEL OUTLET DISCHARGE

IN CUBIC FEET PER SECOND

PERCENT

- HEADWATER ELEVATION 58
g2¥ | 1350 | 1355 | 1360 | 1365 | 1370 | 1375 | 1380 | 1385 | 1390 | 1395 | 1400 | 1405 | 1410 | 1415 | 1420 | 1425 | 1430 | 1435 | 1440 | 1445 | 1450 |2®
5l 590 690 780 860 940| 1,010| 1,070 1,130] 1,190| 1,240 1,300\ 1,350 1,390 1,440 1,490 1,530| 1,570{ 1,620 1,660/ 1,700( 1,730{ %
52 600 700 790 880 950 1,020| 1,090| 1,150{ 1,210/ 1,260 1,320 1,370 1,420 1,460 1,510 1,560 1,600{ 1,640 1,680 1,720{ 1,760} 5
53 610 710 810 890 970 1,040{ 1,100 1,170 1,230} 1,280} 1,340 1,390/ 1,440| 1,480 1,540| 1,580 1,630{ 1,670 1,710 1,750{ 1,790| 53
M 620 730 820 910 980| 1,050/ 1,120{ 1,190| 1,250/ 1,300] 1,360 1,410/ 1,460{ 1,510| 1,560 1,810/ 1,650 1,690| 1,740 1,780 1,820| 54
55 630 740 830 920| 1,000 1,070| 1,140 1,200 1,270| 1,320/ 1,380; 1,430 1,480 1,530 1,580 1,630 1,680 1,720 1,760/ 1,810| 1,850 55
56 630 750 850 930/ 1,010 1,090| 1,160| 1,220{ 1,280 1,340, 1,400; 1,450 1,510( 1,560 1,610/ 1,660/ 1,700| 1,750 1,790/ 1,830 1,880 56
57 640 760 860 950f 1,030/ 1,100{ 1,170{ 1,240; 1,300{ 1,360 1,420| 1,480} {1, 1,580 1,6 1,680; 1,730| 1,770{ 1,820f 1,860 1,900} 57
58 650 770 870 960| 1,040f 1,120f 1,190 1,260| 1,320( 1,380{ 1,440 1,500 1,550 1,600 1,6 1,700 1,750 1,800\ 1,840| 1,890{ 1,930| 58
59 660 780 880 970/ 1,060 1,130| 1,210\ 1,280 1,340 1,400 1,460 1,520 1,570 1,630 1,680 1,730 1,780 1,820 1,870f 1,910 1,960( 59
60 670 790 890 990| 1,070( 1,150] 1,220\ 1,290; 1,360 1,420) 1,480 1, 1,600{ 1,650 1,700| 1,750 1,800 1,850 1,900] 1,940 1,980| 60
61 680 800 910 14,000{ 1,090| 1,170{ 1,240 1,310] 1,380 1,440 1,500| 1,560| 1,620 1,670 1,720 1,780| 1,820, 1,870 1,920/ 1,970| 2,010| 61
62 690 810 920/ 1,010{ 1,100{ 1,180 1,260] 1,330 1,4001 1,460| 1,520 1,580 1,640, 1,690| 1,750{ 1,800{ 1,850} 1,900/ 1,950 1,990, 2,6040| 62
63 700 820 930| 1,030 1,110{ 1,200 1,270 1,340 1,410 1,480 1,540| 1,600( 1,6 1,710] 1,770} 1,820{ 1,870| 1,920| 1,970| 2,020] 2,060} 63
64 710 830 940/ 1,040\ 1,130{ 1,210{ 1,290 1,360| 1,430| 1,500| 1,560| 1,620 1,680{ 1,740[ 1,790{ 1,840] 1,890 1,950/ 1,990 2,040] 2,090| 64
65 720 840 950 1,050| 1,140| 1,220, 1,300 1,380] 1,450 1,510 1,580 1,640{ 1,700, 1,760 1,810/ 1,870| 1,920/ 1,970| 2,020 2 070| 2,110| 65
66 720 850 960 1,080\ 1,150] 1,240| 1,320 1,390{ 1,460 1,530 1,600{ 1,660 1,720{ 1,780 1,830; 1,890| 1,940 1,990 2,040| 2 090| 2,140/ 66
67 730 860 970| 1,070| 1,170{ 1,250| 1,330 1,410 1,480 1,550| 1,610| 1,680; 1,740 1,790{ 1,850; 1.9 1,960 2,010f 2,080 2, 110| 2,160| 67
68 740 870 980| 1,090\ 1,180{ 1,270 1,350 1,420| 1,500\ 1,560| 1,630 1,690{ 1,750| 1,810| 1,870| 1,930| 1,980 2,030| 2,080 2 130| 2, 180| 68
69 750 880 1,100( 1,190} 1,280 1,360 1, 1, 1,580 1,650 1,710/ 1,770 1,830 1,890 1,950 2,000( 2,050 2,110 2,160| 2,210/ 69
70 750 890| 1,000{ 1,110| 1,200 1,290} 1,370 1,450 1,530 1,600/ 1,660 1,730| 1,790} 1,850; 1,910 1,970 2,020 2,080 2, 130| 2,180| 2,230/ 70
4 760 900| 1,020| 1,120| 1,220{ 1,310 1,390 1,470} 1,540 1,610| 1,680 1,750 1,810| 1,870| 1,930 1,990 2,040{ 2,100| 2 150] 2,200{ 2,250| 71
72 770 910| 1,030 1,130 1,230 1,320| 1,400{ 1,480 1,560{ 1,630/ 1,700 1,760 1,830 1,890 1,950| 2,010 2,060 2,120 2,170| 2,220| 2,280} 72
73 780 920 1,040/ 1,140 1,240{ 1,330 1,420{ 1,500{ 1,570| 1,650| 1,720 1,780f 1,850| 1,910{ 1,870| 2,030 2,090 2 140| 2,190] 2,250| 2,300} 73
74 790 930 1,050/ 1,150 1,250 1,350 1,430 1,510 1,590| 1,660 1,730 1,800/ 1,870| 1,930| 1,990| 2,050| 2,110 2,160| 2,220{ 2,270| 2,320} 74
75 790 930; 1,060 1,170| 1,270 1,360 1,450/ 1,530] 1,610 1,680 1,750| 1,820 1,880{ 1,950 2,010| 2,070 2,130| 2,180 2,240| 2,290} 2,350/ 75
76 800 940| 1,070/ 1,180{ 1,280 1,370 1,460! 1,540f 1,620{ 1,700( 1,770 1,840{ 1,900| 1,970{ 2,030 2,090 2,150 2,200{ 2,260{ 2,6310| 2,370| 76
77 810 950| 1,080 1,130{ 1,290 1,390| 1,470 1,560] 1,640 1,710[ 1,780| 1,850 1,920 1,990f 2,050| 2,110} 2,170| 2,230 2,280 2,6340| 2,390 77
78 820 960 1,090/ 1,200( 1,300[ 1,400 1,490; 1,570 1,650/ 1,730| 1,800| 1,870f 1,940| 2,000| 2,070 2,130 2,190/ 2,250| 2,300 2,3 2,410( 78
79 820 970 1,100{ 1,210{ 1,310{ 1,410 1,500{ 1,590| 1,670| 1,740| 1,820 1,890{ 1,960 2,020| 2,090 2 150| 2,210/ 2,270| 2,320| 2,380{ 2 430| 79
80 830 980; 1,110[ 1,220 1,330 1,420 1,510{ 1,600 1,680 1,760 1,830 1,910 1,970} 2,040[ 2,110| 2,170 2,230| 2,290 2,350| 2,400 2,460/ 80
81 840 990{ 1,120{ 1,230 1,340{ 1,440, 1,530 1,610 1,700] 1,770| 1,850 1,920 1,990{ 2,060 2,120| 2,190| 2,250/ 2,310 2,370 2,420| 2, 480| 81
82 850 1,000] 1,130 1,240( 1,350/ 1,450} 1,540( 1,630 1,710 1,790| 1,870 1,940| 2,010| 2,080 2,140| 2,210 2,270| 2,330| 2,390| 2,440 2 500 82
83 850\ 1,000] 1,140| 1,250 1,360 1,460 1,550 1,640 1,730| 1,810| 1,880 1,960{ 2,030 2,090| 2,160 2,220 2,290 2,350| 2,410 2,460/ 2,520 83
84 860 1,010| 1,150 1,260f 1,370| 1,470 1,570f 1,660| 1,740, 1,820\ 1,900 1,970 2,040; 2,110| 2,180] 2,240 2,310| 2,370| 2,430 2,490] 2,540 84
85 870| 1,020| 1,160; 1,280| 1,380/ 1,490 1,580 1,670 1,760| 1,840| 1,910/ 1,990; 2,060 2,130] 2,200 2,260/ 2,330 2390| 2450 2 510/ 2,560 85
86 880| 1,030| 1,170[ 1,290| 1,400{ 1,500 1,590 1,680 1,770f 1,850 1,930 2,010[ 2,080 2,150[ 2,220 2,280 2,350 2410{ 2,470 2,530/ 2,6590| 86
87 880/ 1,040| 1,170[ 1,300 1,410{ 1,510 1,610[ 1,700 1,780 1,870| 1,950 2,020 2,090| 2,170( 2,230 2,300 2,360 2430| 2,490 2 550 2,610 87
88 890 1,050\ 1,180| 1,310| 1,420{ 1,520 1,620 1,710/ 1,800 1,880| 1,960| 2,040 2,110/ 2,180 2,250 2,6320| 2,380 2,450 2,510 2, 2,630| 88
89 900 1,060 1,190} 1,320{ 1,430 1,540| 1,630 1,730| 1,810 1,900/ 1,980 2,050 2 130 2,200/ 2,270| 2,340 2,400| 2,470 2,530| 2,590 2,650 89
90 900{ 1,060 1,200 1,330 1,440 1,550| 1,650 1,740{ 1,830 1,910, 1,990{ 2,070| 2,150 2,220 2,290f 2,360 2,420 2,490 2,550/ 2,610{ 2,670 90
N 910| 1,070\ 1,210f 1,340| 1,450 1,560 1,660 1,750/ 1,840 1,930[ 2,010 2,090 2,160 2,240( 2,310 2,380 2,440 2,510] 2,570 2,630 2,690 91
92 920( 1,080 1,2201 1,3 1,4701 1,570 1,6 1,770, 1,860 1,940 2, 2,100f 2,180/ 2,250 2,330 2,390 2,460 2,530/ 2,590 2,650] 2 710 92
93 930( 1,090 1,230 1,3 1,4801 1,590| 1,6 1,7801 1,870| 1,9601 2,040 2,120 2,200| 2,270| 2,340] 2,410 2,480 2,550 2,610 2,670 2,730 93
94 930( 1,100{ 1,240 1,370| 1,490 1,600/ 1,700{ 1,800 1,890 1,970| 2,060| 2,140 2,220 2,290f 2,360 2,430 2,500 2,570 2,630 2690 2 760 %4
95 940 1,110{ 1,250, 1,380{ 1,500 1,610 1,710{ 1,810f 1,900[ 1,990 2,070] 2,150| 2,230] 2,310{ 2,380 2,450| 2,520{ 2,580 2,650, 2,720 2 95
96 950 1,120{ 1,260 1,390 1,510 1,620 1,730 1,820f 1,920| 2,010] 2,090 2,170 2,250| 2,330| 2,400} 2,470 2,540{ 2,610, 2,670 2,740 2,800/ 96
97 960/ 1,120{ 1,270 1,400| 1,520 1,640{ 1,740 1,840 1,930| 2,020] 2,110 2,190 2,270 2,340! 2,420 2,490 2,560 2,630 2,690 2 760 2 820/ 97
98 960| 1,130{ 1,280 1,410 1,540 1,650 1,750 1,850 1,950/ 2,040/ 2,120] 2,210| 2,290| 2,360r 2,440/ 2 510| 2,580 2,650 2,720 2,780 2 98
98 960| 1,130| 1,280 1,410 1,540( 1,650 1,750 1,850 1,950| 2,040/ 2,120| 2,210 2,290| 2,360 2,440\ 2,510 2,580 2,650 2,720 2,780 2,840 98

98.5 970| 1,140; 1,290 1,420{ 1,540 1,650; 1,760} 1,860 1,950{ 2,050 2,130] 2,210| 2,290 2,370| 2,450| 2,520{ 2,590 2,660 2, 730 2,790 2,86098.5

SEPTEMBER 2005 HEADWATER 1350 to 1450




28 FONTANA DAM
LOW-LEVEL OUTLET DISCHARGE

IN CUBIC FEET PER SECOND

585 HEADWATER ELEVATION §83

gee | 1450 | 1455 | 1460 | 1465 | 1470 | 1475 | 1480 | 1485 | 1490 | 1495 | 1500 | 1505 | 1510 | 1515 [ 1520 | 1525 | 1530 | 1535 | 1540 [ 1545 | 1550 |g&¢
0.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 010.75
2 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 20 20 20 20 20 201 2
3 30 30 35 35 35 35 35 35 35 35 35 40 40 40 40 40 40 40 40 40 45 3
4 55 55 680 60 60 60 60 65 65 65 65 70 70 70 70 70 70 75 75 5 75 4
5 85 90 90 90 95 95 95 100 100 100 100 100 110 110 110 110 110 110 " 12 120 5
6 120 120 130 130 130 130 140 140 140 140 150 150 150 150 150 160 160 160 160 160 170 6
7 160 170 170 170 180 180 180 190 190 190 190 200 200 200 210 210 210 210 220 220 2201 7
8 200 210 210 220 220 230 230 230 240 240 250 250 250 260 260 260 270 270 270 280 280| 8
9 250 250 260 260 270 270 280 280 290 290 300 300 310 310 320 320 320 330 330 340 3401 9
10 290 300 300 310 320 320 330 330 340 340 350 360 360 370 370 380 380 390 390 400 400| 10
1 330 340 350 350 360 370 370 380 390 390 400 410 410 420 420 430 440 440 450 450 460| 11
12 370 380 390 400 410 410 420 430 430 440 450 460 460 470 480 480 490 490 500 510 510( 12
13 410 420 430 440 450 460 470 470 480 490 500 500 510 520 530 530 0 550 550 560 570( 13
14 450 460 470 480 430 500 510 520 530 540 540 550 560 570 580 580 580 600 610 610 620| 14
15 490 500 510 520 530 550 560 570 580 590 600 610 620 630 640 640 650 660 670 680| 15
16 530 550 560 570 580 590 600 610 620 630 640 650|660 670 680 690 700 710 720 720 730( 16
17 580 590 600 610 620 640 650 660 670 680 690 700 710 720 730 740 750 760 770 180 790( 17
18 620 630 0 660 670 680 690 710 720 730 740 750 760 770 790 800 810 820 830 840 850( 18
19 660 670 690 700 710 730 740 750 770 780 790 800 810 830 840 850 860 870 880 890 900{ 19
20 700 710 730 740 760 770 790 800 810 830 840 850 860 880 890 900 910 930 940 950 960| 20
21 740 750 770 790 800 820 830 840 860 870 890 900 910 930 940 950 960 980 990 1,000 1,010( 21
22 780 790 810 830 860 870 890 900 920 930 950 960 970 990| 1,000{ 1,010l 1,030; 1,040 1,0560| 1,070| 22
23 810 830 850 870 880 900 920 930 950 960 980 990f 1,010| 1,020{ 1,040/ 1,050 1,060 1,080( 1,080 1,100| 1,120/ 23
24 850 870 890 910 920 940 960 970 990| 1,010/ 1,020f 1,040 1,050 1,070 1,080 1,100{ 1,110} 1,130 1,140| 1,150| 1,170| 24
25 890 910 930 940 960 980| 1,000, 1,020{ 1,030 1,050 1,070{ 1,080 1,100| 1,110 1,130 1,140 1,160 1,170 1,180, 1,200} 1,220| 25
26 920 940 980/ 1,000{ 1,020/ 1,040| 1,060{ 1,070 1,090 1,110( 1,130} 1,140{ 1,160{ 1,180] 1,190| 1,210 1,220} 1,240, 1,250| 1,270/ 26
27 960 980/ 1,000{ 1,020 1,040{ 1,060 1,080 1,100| 1,120/ 1,140/ 1,150 1,170 1,190| 1,200f 1,220| 1,240| 1,250} 1,270, 1,290 1,300| 1,320/ 27
28 1,000{ 1,020 14,040; 1,060 1,080 1,100 1,120{ 1,140; 1,160| 1,180 1,200, 1,210 1,230 1,250 1,270 1,280 1,300 1,320{ 1,330| 1,350| f1,370| 28
29 1,030 1,050/ 1,080 1,100 1,120 1,140| 1,160{ 1,180 1,200| 1,220 1,240 1,260| 1,280{ 1,290 1,310{ 1,330| 1,350; 1,370{ 1,380 1,400| 1,420| 29
30 1,070| 1,090{ 1,110| 1,140 1,160 1,180 1,200, 1,220| 1,240/ 1,260{ 1,280 1,300 1,320{ 1,340{ 1,360 1,380 1,400 1,410 1,430 1,450| 1,470/ 30
31 1,1001 1,130, 1,150 1,170/ 1,200; 1,220| 1,240{ 1,260 1,280 1,300| 1,330 1,350 1,370| 1,380 1,400 1,420| 1,440| 1,460 1,480/ 1,500 1,510 31
32 1,140 1,160{ 1,190| 1,210 1,240 1,260{ 1,280| 1,300| 1,330 1,350 1,370| 1,390 1,410[ 1,430 1,450| 1,470 1,490 1,510/ 1,530/ 1,550| 1,560 32
33 1,1701 1,200 1,230| 1,250 1,270f 1,300{ 1,320| 1,340| 1,370 1,390| 1,410 1,430| 1,450| 1,470{ 1,490 1,510{ 1,530 1,580 1,570| 1,590| 1, 33
34 1,210 1,240 1,260| 1,290 1,310 1,340 1,360 1,380 1,410 1,430 1,450/ 1,470/ 1,500| 1,520 1,540 1,560 1,580| 1,600 1,620/ 1,640 1,660 34
35 1,240 1,270 1,300 1,320 1,350| 1,370{ 1,400{ 1,420| 1,450| 1,470 1,490, 1,520| 1,540 1,560{ 1,580; 1,600| 1,630 1,650 1,670 1,690, 1,710| 35
36 1,280 1,300| 1,330] 1,360f 1,390| 1,410; 1,440/ 1,460] 1,490| 1,510, 1,530 1,560/ 1,580 1,600; 1,630 1,650| 1,670| 1,690 1,710 1,730| 1,750| 36
37 1,310( 1,340| 1,370{ 1,390 1,420 1,450/ 1,470| 1,500{ 1,520 1,550 1,570 1,800 1,620| 1,640 1,670 1,690| 1,710 1,730 1,760 1,780 1,800| 37
38 1,340 1,370 1,400] 1,430 - 1,460 1,480 1,510 1,540| 1,560| 1,590/ 1,610 1,640, 1,660/ 1,680 1,710 1,730 1,750 1,780 1,800; 1,820| 1,840/ -38
39 1,370 1,400| 1,430 1,460/ 1,490 1,520/ 1,550/ 1,570{ 1,600 1,630, 1,650 1,680 1,700| 1,730 1,750 1,770; 1,800| 1,820 1,840 1,870 1,890 39
40 1,410 1,440 1,470f 1,500 1,530 1,550 1,580 1,610/ 1,640 1,660 1,690 1,710{ 1,740[ 1,770 1,790| 1,810 1,840 1,860 1,890 1,910 1,930/ 40
41 1,440/ 1,470| 1,500 1,530 1,560 1,590/ 1,620/ 1,650/ 1,670/ 1,700[ 1,730 1,750 1,780 1,800( 1,830 1,850\ 1,880| 1,900 1,930 1,950/ 1,970| 41
42 1,4701 1,500 1, 1,560{ 1,590 1,620 1,650 1,680 1,710| 1,740 1,760 1,790f 1,820 1,840| 1,870\ 1,890 1,920{ 1,940| 1,970{ 1,990 2,020/ 42
43 1,500 1,530 1,560 1,600 1,630 1,660 1,690\ 1,720/ 1,750 1,770 1,800 1,830] 1,860/ 1,880 1,910| 1,930 1,960 1,990 2,010 2,040 2,060/ 43
44 1,530, 1,560/ 1,600 1,630 1,660 1,690/ 1,720( 1,750 1,780 1,810/ 1,840| 1,870; 1,890; 1,920 1,950 1,970t 2,000] 2,030 2,050, 2, 080 2 100| 44
45 1,560 1,590] 1,630 1,660 1,690, 1,720{ 1,760 1,790 1,820 1,850 -1,870{ 1,900 1,930 1,960 1,990/ 2,010} 2,040 2,070 2,090 2120 2, 140| 45
46 1,590 1,630, 1,660 1,690 1,730 1,760 1,790{ 1,820/ 1,850 1,880 1,910/ 1,940| 1,970( 2,000] 2,020 2,050 2,080 2,6110; 2,130 2,6160| 2,180 46
47 1,620 1,660/ 1,690/ 1,720, 1,760 1,790; 1,820 1,850 1,880 1,920/ 1,950\ 1,980| 2,000{ 2,030 2,060 2090 21200 2,140 2,170 2,200 2,220 47
48 1,650( 1,680 1,720{ 1,750 1,790 1,820| 1,850, 1,890{ 1,920 1,950| 1,980 2,010 2,040; 2,070] 2100| 2,130| 2,160 2,180] 2,210| 2,240| 2, 260| 48
49 1,680 1,710 1,750 1,790 1,820 1,850} 1,8901 1,920{ 1,950 1,980| 2 ,020{ 2 050 2080 2 110 2,140 2,160 2,190 2,220[ 2,250 2,280 2,300 49
50 1,710( 1,740 1,780 1,820{ 1,850 1,890; 1,920] 1,950( 1,990 2,020; 2,050, 2,080 2,110 2,140{ 2,170] 2,200 2,230 2,260{ 2290 2,320 2, 50

HEADWATER 1450 to 1550 SEPTEMBER 2005



FONTANA DAM

39
IN CUBIC FEET PER SECOND

E HEADWATER ELEVATION §53
285 | 1450 | 1455 | 1460 | 1465 | 1470 [ 1475 | 1480 | 1485 | 1490 | 1495 [ 1500 | 1505 | 1510 | 1515 | 1520 | 1525 | 1530 | 1535 | 1540 | 1545 | 1550 |2&¢
51 1,730/ 1,770| 1,810{ 1,850( 1,880f 1,920 1,950 1,990 2,020 2,050\ 2,080 2,6120| 2,150 2 180| 2,210| 2,240 2,2701 2,300 2 330| 2,350 2,380 51
52 1,760| 1,800 1,840, 1,880! 1,910[ 1,950| 1,980 2,020\ 2,050{ 2,090\ 2,120{ 2,150| 2 180 2,210| 2,240f 2,270 2,300{ 2 330| 2,360 2,390 2,420/ 5
53 1,790| 1,830{ 1,870 1,910/ 1,94 , ,0201 2,050| 2,080 2, 2,150\ 2,180 2,220| 2,250/ 2,280 2,310| 2,6340| 2370 2,400 2,430 2,460/ 53
54 1,820/ 1,860 1,900| 1, 1,970 2,010/ 2,050 2,080 2,120 2,150| 2,190| 2,220 2,250} 2,280 2,320| 2,350 2,380 2,410 2,440/ 2,470! 2,500
55 1,850 1,890| 1,930| 1,970| 2,000 2,040/ 2,080 2110 2,150/ 2,190| 2,220 2,250 2,290 2,320| 2,350| 2,380 2 420| 2,450 2,480 2,510, 2, 55

56 1,880{ 1, 10| 2,150 2,180| 2,220| 2,250 2,290 2 320| 2,350 2,390| 2,420 2,450| 2,480 2,510
57 1,900 1,940{ 1,990| 2,030| 2,060 2,100 2 140 2,180j 2,210| 2,250 2,290| 2,320 2,360 2 390| 2,420 2460 2490| 2 6520i 2,550
58 1,930 1,970 2,010| 2,050 2,090 2,130 2,170 2,210} 2,250 2,280| 2,320 2,350 2,390 2,420 2,460 2,490} 2,520| 2 560, 2,590
59 1,960; 2,000| 2,040| 2,080 2 ,120| 2,160 2,200 2,240 2,280 2,320| 2,350 2,390 2420/ 2,460/ 2,490 2,530 2,560 2,590 2,620
60 1,980 2,030] 2,070| 2,110 2,150{ 2,190| 2,230 2,270 2,310 2,350 2,380 2,420 2,460 2,490 2,530 2,560 2,590 2,630 2,660
61 2,010| 2,060/ 2,100 2,140| 2,180| 2,220\ 2,260 2,300 2,340 2,380 2420; 2,450{ 2,490 2,520 2,560{ 2,590 2,630 2,660 2,700
62 2,040| 2,080 2,130 2,170\ 2,210 2,250 2,290 2 330! 2,370 2,410| 2,450 2,490| 2,520| 2,560 2,590 2 630! 2,660 2,700{ 2,730
63 2,060 2,110 2,150 2,200| 2,240\ 2,280 2 320| 2,360/ 2,400 2,440 2,480| 2,520/ 2,550 2,590 2,630 2,660 2,700} 2,730 2,770
64 2,090| 2,130 2,180| 2,220\ 2,270 2,310 2,350 2,390; 2,430| 2,470| 2,510 2 550| 2,580 2,620 2,660 2690/ 2,730} 2,770| 2,800
65 | 2,110{ 2,160| 2,210| 2,250 2,290{ 2,340 2,380 2,420 2,460| 2,500/ 2 540{ 2,5 2,620 2,650{ 2,690/ 2,730 2,760; 2,800/ 2,830
66 | 2,140| 2,180| 2,230{ 2,270 2,320 2,360 2,400 2450 2,490| 2,530{ 2,570 2,610 2,640\ 2,680 2,720| 2,760 2,790 2,830| 2,870
67 | 2,160| 2,210 2,250| 2,300 2,340 2,390 2,430 2470 2,510| 2,560; 2,600; 2,630 2,670 2,710 2,750| 2,790 2,820 2, 2,900
68 | 2,180| 2,230 2,280 2,320 2,370 2,410 2,460 2,500 2,540\ 2,580 2,620 2,660 2,700 2,740 2,780| 2,820 2,850 2830 2 930
69 | 2,210 2,250 2,300| 2,350 2,390 2,440 2,480 2,530 2,570\ 2,610 2,650 2,690 2,730| 2,770 2,810 2,850 2,880 2,920| 2,960
70 | 2,230] 2,280 2,330] 2,370 2,420{ 2,460/ 2,510 2,550 2,590| 2 640{ 2,680 2,720 2,760| 2,800 2 840| 2,880 2,910/ 2950 2,990
7 2,250 2,300 2,350 2,400/ 2,440\ 2,490; 2,530| 2,580 2,620 2,660} 2,710 2,750/ 2,790 2,830 2,870 2,910/ 2940 2980 3,020

74 | 2,320| 2,370| 2,420{ 2,470/ 2,520{ 2,570| 2,610 2,660 2,700/ 2 750| 2,790/ 2 830 2,870 2 910 2,960 3,000 3,030 3,070/ 3,110
75 | 2,350[ 2,400| 2,450 2,500 2, 2,590 2,640 2,680 2,730 2,770 2,820 2,860 2,900f 2 940 2,980; 3,030 3,070 3,100 3,140
76 | 2,370 2,420{ 2,470{ 2,520/ 2,570| 2,620 2,660/ 2 710| 2,760 2,800] 2,840 2890 2930[ 2,970 3,010 3,050 3,090 3,1301 3,170
77 | 2,390 2,440| 2,490 2,540\ 2,590 2,640 2,690/ 2 740| 2,780; 2,830 2,870 2,910| 2,960; 3,000{ 3,040| 3,080 3,120 3,160f 3,200
78 | 2,410| 2,470| 2,520 2,570\ 2,620 2,670 2,710/ 2,760| 2,810( 2,850/ 2,900| 2,940 2,990; 3,030| 3,070{ 3,110 3,150 3,190 3,230
79 | 2,430] 2,490| 2,540 2,590| 2,640 2,690| 2,740| 2,790| 2,830 2,880 2920 2970 3,010t 3,060/ 3,1 3,140] 3,180| 3,220 3,260
80 | 2,460 2,510 2,560[ 2,610 2,670] 2,710, 2,760; 2810 2,860{ 2,900{ 2950| 3,000 3,040{ 3,080 3,13 , 3,210; 3,250 3,290
81 2,480 2,530 2,590| 2,640/ 2,690| 2,740| 2,790| 2,840/ 2,880 2,930 2,980 3,020 3,070f 3,110 3,150 3,200\ 3,240| 3,280 3,320
82 | 2,500 2,550\ 2,610| 2,660 2,710 2,760 2,810 2 860 2,910/ 2,960/ 3,000 3,050 3,090 3,140\ 3,180| 3,220{ 3,270 33101 3,350
83 | 2,520| 2,580\ 2,630| 2,680 2,740| 2,790 2,840 2890 2,930 2,980 3,030 3,070 3,120 3,160| 3,210 3,250{ 3,300 3,340; 3,380
84 | 2,540/ 2,600| 2,650| 2,710 2,760} 2,810 2,860/ 2,910 2,960/ 3,010 3,050 3,100| 3,150{ 3,190| 3,240{ 3,280 3,320 3,370; 3,410
85 | 2,560| 2,620| 2,670| 2,730 2,780 2,830 2,880 2,930| 2,980 3,030 3,080 3,130 3,170; 3,220{ 3,260| 3,310 3,350{ 3,390 3,440
86 | 2,590| 2,640| 2,700 2,750| 2,800; 2,860 2910 2,960/ 3,010/ 3,060 3,110] 3,150| 3,200f 3,240| 3,290| 3,330| 3,380 3,420f 3,470
87 | 2,610} 2,660 2,720| 2,770| 2,830 2,880 2,930/ 2,980 3,030| 3,080 3,130 3,180| 3,230| 3,270 3,320 3,360 3,410/ 3,4501 3,490
88 | 2,6830] 2,690 2,740 2, 2,850| 2,900| 2,960/ 3,010/ 3,060 3,110 3,160{ 3,200[ 3,250 3,300 3,340 3,390| 3,430 3,480} 3,520
89 | 2,650 2,710 2,760 2,820| 2,870, 2,930 2,980 3,030} 3,080| 3,130| 3,180 3,230{ 3,280| 3,330 3,370 3,420 3,460/ 3,510 3,550
80 | 2,670{ 2,730 2,790 2,840{ 2,900] 2,950 3,000{ 3,060| 3,110| 3,160| 3,210[ 3,260| 3,310, 3,350 3,400 3,450{ 3,490} 3, 3,580
N 2,690f 2,750/ 2,810 2,870f 2,920/ 2,980 3,030/ 3,080 3,130 3,180 3,230 3,280 3,330 3,380 3,430 3,470 3,520 3,560 3,610
92 | 2,710 2,770] 2,830] 2,890 2,940, 3,000, 3,050{ 3,110/ 3,160 3,210| 3,260 3,310| 3, 3,410 3,450| 3,500 3,550 3,590 3,640
93 | 2,730 2,790 2,850 2,910 2,970 3,020 3,080| 3,130/ 3,180 3,230 3,290| 3,340 3,380 3,430| 3,480 3,530 3,570 3,620t 3,670
94 | 2,760 2,820{ 2,880 2,930 2,990| 3,050{ 3,100{ 3,150{ 3,210{ 3,260 3,310 3,360| 3,410| 3,460 3,510; 3,560 3,600 3,650{ 3,690
95 | 2,780 2,840| 2,900 2,960 3,010 3,070 3,130 3,180 3,230] 3,290 3,340] 3,390] 3,440; 3,490| 3,540; 3,580 3,630} 3,680 3,720
96 | 2,800 2,860 2,920 2,980 3,040 3,090 3,150 3,200( 3,260| 3,310| 3,360 3,410 3,460 3,510 3,560| 3,610 3,660 3,710 3,750
97 2,8201 2, 2,940 3,0000 3,060( 3,120| 3,170| 3,230 3,280 3,340 3,390| 3,440| 3,490/ 3,540| 3,590| 3,640| 3,690 3,740i 3,780
98 | 2,840 2, 2,970, 3,030( 3,090 3,140| 3,200| 3,260/ 3,310 3,360 3,420, 3,4701 3,520/ 3,570{ 3,620; 3,670 3,720( 3,770r 3,810
98 | 2,840; 2,910 2,970{ 3,030 3,090 3,140 3,200 3,260 3,310| 3,360{ 3,420 3,470 3,520 3,570 3,620 3,670 3,720 3,770; 3,810
985 | 2,860 2,920, 2,980; 3,040 3,100 3,160 3,210 3,270] 3,320{ 3,380 3,430 3,480 3,530] 3,580 3,630| 3,680 3,730 3,780} 3,830
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FONTANA DAM

40
IN CUBIC FEET PER SECOND
53 HEADWATER ELEVATION 555
28% | 1550 [ 1555 | 1560 | 1565 | 1570 | 1575 | 1580 | 1585 | 1590 | 1595 | 1600 | 1605 | 1610 | 1615 | 1620 | 1625 | 1630 | 1635 | 1640 | 1645 | 1650 |28%
0.75 0 0 0 0 0 0 0 0 0 0 0 0.75
2 20 20 20 20 20 20 20 20 20 20 20 2
3 45 45 45 45 45 45 45 45 45 45 50 3
4 75 75 80 80 80 80 80 80 85 85 85 4
5 120 120 120 120 120 120 130 130 130 130 130 5
6 170 170 170 170 170 180 180 180 180 180 190 6
7 220 220 230 230 230 230 240 240 240 240 250 7
8 280 280 290 290 290 300 300 300 310 310 310 8
9 340 340 350 350 360 360 360 370 370 370 380 9
10 400 400 410 410 420 420 430 430 440 440 440 10
1 460 460 470 470 480 480 490 490 500 500 510 11
12 510 520 530 530 540 540 550 550 560 560 570 12
13 570 570 580 590 590 600 610 610 620 620 630 13
14 620 630 640 640 650 660 660 670 680 680 690 14
15 680 680 690 700 710 720 720 730 740 750 750 15
16 730 740 750 760 770 770 780 790 800 810 810 16
17 790 800 810 820 830 840 840 850 860 870 880 17
18 850 860 870 880 890 900 900 910 920 930 940 18
19 900 910 920 940 950 960 970 980 990 990{ 1,000 19
20 960 970 980 990{ 1,000; 1,010 1,020 1,040| 1,050; 1,060| 1,070 20
21 1,010f 1,030; 1,040{ 1,050 1,060} 1,070 1,080 1,090 1,100f 1,120{ 1,130 21
22 1,070 1,080 1,090 1,100{ 1,120{ 1,130 1,140 1,150| 1,160 , 1,180 22
23 1,120 1,130| 1,140{ 1,160 1,170| 1,180 1,190f 1,210 1,220( 1,230, 1,240 23
24 1,170 1,180 1,200{ 1,210{ 1,220| 1,240f 1,250; 1,260 1,270 1,290 1,300 24
25 1,220} 1,230| 1,250] 1,260{ 1,270| 1,290} 1,300{ 1,310 1,330[ 1,340{ 1,350 25
26 1,270 1,280 1,300{ 1,310{ 1,330| 1,340; 1,350 1,370 1,380; 1,400; 1,410 26
27 1,320 1,330| 1,350| 1,360{ 1,380 1,390 1,410| 1,420 1,440 1,450] 1,460 27
28 1,370 1,380| 1,400 1,410{ 1,430| 1,450| 1,460[ 1,480 1,490 1,500| 41,520 28
29 1,420 1,430| 1,450| 1,470 1,480| 1,500 1,510 1,530{ 1,540 1,560\ 1,570 29
30 1,470| 1,480 1,500{ 1,520 1,530 1,550 1,570{ 1,580 , 1,610{ 1,630 30
31 1,510| 1,530/ 1,550{ 1,570 1,580| 1,600 1,620{ 1,630; 1,650] 1,670| 1,680 31
32 1,560 1,580| 1,600 1,620| 1,640{ 1,650 1,670 1,690; 1,700( 1,720| 1,740 32
33 1,610 1,630 1,650{ 1,670 1,690 1,700| 1,720 1,740 1,760 1,770 1,790 33
34 1,660 1,680 1,7001 1,720 1,740{ 1,750 1,770 1,790| 1,810| 1,830 , 34
35 1,710 1,730 1,750 1,770| 1,790 1,800 1,820 1,840| 1,860/ 1,880 1,900 35
36 1,750 1,770) 1,790 1,810[ 1,830 1,850 1,870{ 1,890{ 1,910{ 1,930| 1,950 36
37 1,800 1,820| 1,840 1,860/ 1,880 1,900 1,920 1,940| 1,960{ 1,980| 2,000 37
38 1,840| 1,860/ 1,890f 1,910{ 1,930 1,950 1,970| 1,990 2,010 2,030| 2,050 38
39 1,890 1,910, 1,930| 1,950| 1,970 2,000 2,020 2,040 2,060; 2 080 2 100 39
40 1,930 1,950| 1,980| 2,000| 2,020 2,040 2,060 2,080 2, 100{ 2130 2,150 40
41 1,970 2,000 2,020] 2,040| 2,060 2,090 2,110 2,130| 2,150( 2,170 2,190 41
42 2,020 2,040 2,060 2,090] 2,110] 2,130| 2,150 2,180 2,200| 2,220; 2,240 42
43 2,060 2,080 2,110 2,130{ 2,150| 2,180] 2,200] 2,220| 2,240 2,270 2,290 43
44 2,100 2,130 2,150 2,170] 2,200| 2,6220; 2,240; 2,270| 2,290 2,310] 2,340 44
45 2,1401 2,170 2,190 2,220; 2,240 2,270| 2,290} 2,310{ 2,340 2,360 2,380 45
46 2,180 2,210 2,230 2,260 2,280| 2,310| 2,330] 2,360] 2, 380f 2,400{ 2,430 46
47 2,2201 2,250| 2,280 2,300 2,330{ 2,350| 2,380 2400{ 2,420f 2,450 2, 470 47
48 2,260 2,290\ 2,320| 2,3401 2,370 2,390] 2,420| 2,440{ 2,470| 2,490 2,520 48
49 2,300 2,330| 2,360 2,380 2,410 2,440 2,460| 2,490; 2,510 2,540 2,560 49
50 2,340 2,370| 2,400 2,420 2,450, 2,480 2,500 2,530 2,550 2,580 2,600 50
HEADWATER 1550 to 1650 SEPTEMBER 2005




FONTANA DAM a1
LOW-LEVEL OUTLET DISCHARGE

IN CUBIC FEET PER SECOND

PERCENT

5% HEADWATER ELEVATION 53

25¢ | 1550 | 1555 | 1560 | 1565 | 1570 | 1575 | 1580 | 1585 | 1590 | 1595 | 1600 | 1605 | 1610 | 1615 | 1620 | 1625 | 1630 | 1635 [ 1640 | 1645 | 1650 |%%®
51 2,380| 2,410\ 2,440 2,460/ 2,490 2,520 2,540| 2,570/ 2,600 2,620 2,650 51
52 | 2,420/ 2,450 2,480] 2,510| 2,530| 2,560\ 2,590f 2,610 2,640 2 660 2 690 52
53 | 2,460| 2,490 2,520} 2,550| 2, 2,600 2,630 2,650 2,680 2,710/ 2,730 53
54 | 2,500[ 2,530 2,560] 2,590| 2,610 2,640| 2,670 2,700 2,720 2,750 2,780 54
55 | 2,540| 2,570 2,600f 2,630| 2,650 2,680 2,710/ 2,740 2,770 2,790| 2,820 . 55
56 | 2,580 2,610 2,640 2,660 2,690 2,720\ 2,750 2,780 2,810/ 2 830, 2,860 56
57 | 2,610 2,640 2,670; 2,700| 2,730| 2,760 2,790| 2,820 2 850 2 880/ 2,900 57
58 | 2,650 2,680 27101 2,740 2,770| 2,800/ 2,830 2,860 2 890| 2 920; 2 950 58
59 | 2,690 2,720 2,750; 2,780| 2,810| 2,8401 2,870| 2,900| 2 ,930| 2 960| 2,990 59
60 | 2,730 2,760 2,790 2,820 2,850 2,880 2910 2,940 2,970/ 3,000/ 3,030 60
61 2,760| 2,790 2,830f 2,860 2,890 2,920 2,950 2,980 3,010/ 3,040 3,070 61
62 | 2,800 2,830 2860 2 2,930 2,960 2,990/ 3,020/ 3,050 3,080 3,110 62
63 | 2,830 2,870( 2,900; 2,930| 2960/ 3,0001 3,030 3,060| 3,000| 3,120{ 3, 63
64 | 2,870| 2,900 2,930 2,970 3,000 3,030| 3,060 3,100 3,130| 3,160/ 3,190 64
65 | 2,900{ 2,940 2,970{ 3,000 3,040 3,070| 3,100/ 3,130| 3,160| 3,190; 3,220 65
66 | 2,930| 2,970 3,000[ 3,040| 3,070 3,100\ 3,130/ 3,170| 3,200| 3,230 3,260 86
67 | 2,970 3, 3,040| 3,070| 3,100| 3,140\ 3,170/ 3,200| 3,230| 3,270| 3, 67
68 | 3,000{ 3,030 3,070| 3,100| 3,140| 3,170\ 3,200 3,240| 3,270| 3,300{ 3,330 88
69 [ 3,030| 3,070 3,100| 3,130| 3,170 3,200] 3,240 3,270| 3,300] 3,330 3,370 69
70 | 3,060{ 3,100 3,130{ 3,170| 3,200 3,240{ 3,270/ 3,300] 3,340] 3,370| 3,400 70
I4! 3,090] 3,130{ 3,160/ 3,200{ 3,230 3,270 3,300/ 3,340 3,370 3,400| 3,440 n
72 | 3,120 3,160 3,200| 3,230| 3,270] 3,300 3,340/ 3,370 3,410, 3,440 3,470 12
73 | 3,160{ 3,190 3,230| 3,270| 3,300{ 3,340f 3,370/ 3,410{ 3,440| 3,470| 3,510 73
74 | 3,190 3,230 3,260| 3,300| 3,330| 3,370{ 3,410{ 3,440/ 3,470| 3,510/ 3,540 74
75 | 3,220{ 3,260 3,290 3,330 3,370/ 3,400{ 3,440 3,470, 3,510| 3,540 3,580 75
76 | 3,250 3,280 3,330| 3,360 3,400| 3,440f 3,470 3,510 3,540| 3,580 3,610 76
77 | 3,280 3,320 3,360 3,400| 3,430] 3,470/ 3,510 3,540{ 3,580| 3,610/ 3,650 7
78 | 3,310 3,350 3,390| 3,430| 3,460 3,500| 3,540{ 3,570; 3,610| 3,650 3,680 78
79 | 3,340 3,380 3,420| 3,460| 3,500] 3,530; 3,570 3,610| 3,640| 3,680 3,710 79
80 | 3,370 3,410} 3,450| 3,490; 3,530f 3,570| 3,600 3,640 3,680 3,710 3,750 80
81 3,400{ 3,440/ 3,480, 3,520 3,560} 3,600/ 3,630( 3,670 3,710 3,750| 3,780 81
82 | 3,430| 3,470 3,510] 3,550| 3,590 3,630 3,670) 3,700{ 3,740| 3,780 3,810 82
83 | 3,460 3,500| 3,540{ 3,580] 3,620 3,660/ 3,700} 3,740{ 3,770/ 3,810 3,850 83
84 | 3,490/ 3,530| 3,570f 3,610{ 3,650 3,690\ 3,730] 3,770 3,800 3,840 3,880 84
85 | 3,520| 3,560| 3,600 3,640{ 3,680 3,720| 3,760 3,800 3,840 3,870, 3,910 85
86 | 3,550| 3,590 3,630 3,670 3,710 3,750; 3,790 3,830 3,870 3,910| 3,940 86
87 | 3,580{ 3,620{ 3,660 3,700 3,740 3,780| 3,820 3,880 3,900| 3,940| 3,980 87
88 | 3,610; 3,650 3,690| 3,730 3,770 3,810| 3,850 3,890| 3,930| 3,970| 4,010 88
89 | 3,640{ 3,680 3,720| 3,760| 3,810| 3, 3,890| 3,930| 3,970| 4,000] 4,040 89
90 | 3,670| 3,710} 3,750| 3,790| 3,840| 3,880 3,920 3,960| 4,000 4,040, 4,080 90
91 3,700 3,740/ 3,780 3,820{ 3,870/ 3,910 3,950{ 3,990/ 4,030 4,070, 4,110 N
92 | 3,730 3,770 3,810{ 3,860 3,900{ 3,940/ 3,980 4,020! 4,060{ 4,100; 4,140 92
93 | 3,760 3,800 3,840| 3,890| 3,930| 3,970/ 4,010 4,050 4,090 4,130| 4,170 93
94 | 3,780 3,830 3,870| 3,920t 3,960\ 4,000( 4,040 4,080 4,6130{ 4,170| 4,210 94
95 | 3,810 3,860 3,900{ 3,950\ 3,990| 4,030] 4,070 4,120| 4,160 4,200| 4,240 95
96 | 3,840 3,890 3,930/ 3,980| 4,020 4,060 4,110| 4,150\ 4,190 4,230 4,270 96
97 | 3,870f 3,920 3,960/ 4,010| 4,050 4,100f 4,140| 4,180 4,220| 4,260 4,310 97
98 | 3,910 3,9501 4,000( 4,040\ 4,080 4, 4,170 4,210 4,260| 4,300| 4,340 98
98 | 3,910f 3,950f 4,000 4,040 4,080 4,130/ 4,170; 4,210/ 4,260 4,300 4,340 98

98.5 [ 3,920 3,970 4,010 4, 4,100| 4,140| 4,190{ 4,230| 4,270) 4,320| 4,360 98.5
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~ NORRIS DAM -
 DISCHARGE RATINGS
" FOR ASSUMED DAM FAILURES -
DURING AN EARTHQUAKE

INTRODUCTION

At the request of the Flood Control Branch, Division of Water -

.Control'Planning, a study was’condﬂCted by the Engineering Laboratory to
~ establish discharge rating curves for various debris configurations re-
rsulting from a failure of Norris Dam. This study was author1zed by the

ProJect Management Corporation, Clinch River Breeder Reactor. The study
was made to supp1y flow data to be used in the determinations of the
necessary flood protection works for the Clinch River Breeder Reactor.

f -Six fa11ure cases detailed on Plate 1 were tested The discharge ratings
g ;for the six cases are 'shown on Plates 2 and 3. S

V,THE“MODEL

A 13 150 sca1e model of Norris Dam duplicating the failure section

and- the topography immediately upstream from the dam and a 2400-foot reach
'downstream from the dam was installed in. the eight-foot 1aboratory f1ume

A general view of the model with fa11ure Case A installed is shown in
Figure 1. The topography both- upstream and downstream from the dam was

~ obtained: from drawing 232-D-264 shown on Plate 4. Model discharges were
_obtatned from readings of a carefully calibrated diaphragm orifice located

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

ysed uhenever the discharge exceeded 2, 000,000 cfs. Headwater’heights were

measured at two piezometers “located 1200 and 180Q feet upstream from the
dem. The headwater Tevels were detenn1ned by means of hook gages reading

| - to .Q01 foot. Ta11water heights were taken from- a staff gage located 1300

feet: dounstream from the dam. “The ta11water 1eve1 was '’ contro]]ed at the:

' end of the flume by means of slot gates.




I TEST PROCEDURE -

During each discharge rating test a constant discharge was set up

'vusing the appropriatertailwater 1eve1 shown on Piate 5. Recordings were.

:";The test procedure was repeated at other constant flows so that Sufficient
- ”infonmation was obtained to estab]ish a discharge rating curve of headwater
~:e1evation vs. discharge for each case tested.

'iTEST‘CASES

Stx fatilure schemes designated as cases A, B, C, D, E and. F] -5

'_-were rated Details of the schemes are shown on Plate 1. The existing

:topography both upstream and downstream from the dam was duplicated in the

'tmodel from contours given on Plate 4., The debris configuration was. assumed
to. be as’ shown on P]ate 1 for each case. ‘

Case E was 1dentica1 to case A except that the 51defiow to the

;Q}LIeft and right of the debris was prevented by constructing sheet metal walls
-.-as shown on Plate 1. The difference between the discharge of case A and E

| at any headwater elevation will give the discharge not going over the top
- of the debris.’ - :

: Four tests 1abe1ed No TW. Effect on Plate 2 were conducted with

J'the tai1water Jlevel 1owered sO that it would have no- influence on the

fheadwater level At near maximum test Q the headwater level was reduced

5.4, 5.3 and 7. 6 feet for cases A, B and D respectively, by eliminating
. the tatlwater effect.

‘For case F, <5 the remains of the dam. assumed broken off at

_elevation 970, was: moved: to five different positions as shown on Plate 1.

A discharge rating was obtained for each location so that data would be
available to estimate discharge coefficients which might be app]icable to

.failures at other dams.'_




o fEST -"RESUL‘TS,”

. The discharge rating curves for each case are shown on. P]ates 2
and ’3 Tabulations of - the rating data are given on Tables 1.to 10. A
' .sunmery of the discharges at headwater elevatmns 970 and 1035 is given on

o -_Table 'ﬂ to show the spread 1n discharge between the various cases tested

: ' Photographs of: the dry and. operating model are shown ‘on F1gures 1
~ to 22 for ‘each scheme. Additiomﬂ photographs and color s'lides of the
‘ _model operation are avaﬂab]e at the ‘TVA Eng'lneer'ing Laboratory.
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" NORRIS DAM PAILURE STUDY
" SUMMARY ‘OF TEST RESULTS
. DISCHARGE RATING

“10A

ﬁ .12A .

RREETS

‘ _1§Af

15A

.CASEZA.

. H';w., : ,.

:,: Elev.

96542

1992.97

. 1001.80

1011.85

©1019.65

1040.20

925,45
| 2,462,700

1037.03

982.75 B

1028.80
1036.60
1045.63

1030.45 -
©912.86

Q

cfs

421,800
656,500
920,300

1,181,200 -

1,520,300

1,805,500

~ 2,19,k00
2,436,300 .
20709,&00

2,709,400

2,196,100

95,100

_ 1h1;500

214,800

919.0

9325
gh8.0 |

9595

970.2

9815
~990.0

T.W. Low

oo

' 982.0




TABLE 2 N

.@~:noanrs DAM FATLURE STUDY

' SUMMARY OF TESTS RESULTS
- "' DISCHARGE RATING
- CASEB . -

Test. ~ H. V. - Q ' TW.
No, - Elev. ‘ cfs . Elev..

268 95553 397,000 885.0

27B 966;18' 625,300 902.0

288 973.08 . 800,800  913.0

- 298 980.13 1,004,000 . 923.0

30B 986;28 © 1,197,000 "93h.o_

38 99198 1,377,000 9k2.0

328 998.43 1,597,000 950.0

33 100458 -;,802,obov 959 o;'
33B 1003.38 . 1,802,000  Low T.W.
348 1010, 28 2,003,000  967.0
“‘353 | 1017. o3_ : 7t2,2o3;ooo - 97h.0 -

v;363 - 1022.43 -~ 2,413,000 - 981.0 °
37B i 1025513' 2,594,000, 987.0

388 1033.38 -  2,799,000 ~  993.0
398 1038.27 3,010,000  999.0
'..393,.  1032.93 3,009,000  Low T,
._'§03  9k9.83 293,800 875.0
MB - 937.68 194,900  865.0

W




. TABLE 3

. 'NORRIS DAM FATLURE STUDY
. /SUMMARY ' OF TESTS RESULTS

- DISCHARGE RATING

- e
sc
e
' 616'*
R 23620_ .
e
'»f‘sgc :;.x_:,,

" 6sc

67C

- 68C

. eec
.Tbc'i 5
ne
120
© o730
T
e
e
e
. Tee

101477

1019.k2

| g1933;67_ |
1038.50

104579

R 969;ééi;ff:

‘;oghfé?_ -
102947

"10&3Lké 

930

: Q . 

v_cfs"

100,900

192,000

295,200

'“”{:389;300j
508,700
692,900
" 901,900
fl,;os,ooo
| 1,é95;doof;'
efl;ygs;ooo |
1,686,000
1,889,000

2,095,000

2,291,000
.;2,k95,000v 
2,703,000
| «é}éz&,boo |

2,824,000

20,700

st

"T.W.

853.0

8640
© 876.0

885.0

8945

906.5 -
918.5

928.5
938.0
9465
 -9§@0
962.5

969.8

- 976.0

983.0

_ 990.0

99k.0
Low T.W.
845.0

. 839.0 ¢




.. TABLEW
" NORRIS DAM FAILURE STUDY'
. SUMMARY OF TEST RESULTS .
- DISCHARGE RATING
oD

, :.fést_ R "‘_ . 'Q: | TV E
Cv Boy oo Elev. oo ef8 Elevs, &
" ue C 888 99,800 B51.00
M3D - 90715 . 192,800  865.00
 th"1l *.‘an;?ofgzlf 296,00 . 876.00

W 929.35 388,100  885.5

~

Cu ok80 1,000 900.5
E -,,' o lkfﬁ;';ﬁ | '950.13 o 756,200 '91o;5
S - m 95953 :':‘_.95?_,1900' 921.0
| o :‘_vhénl' 971,05 - ,1;1_'9"9,800_ 933.0
'?afﬁéqb*i ;f$f:§Bé;o§:;_ﬁ' i;h1§§706_ | _9h3;6 E
| 'fgslanJf‘;f'99i'99' ?1'5995105 9510
V-'52§”§  Lf;iédoﬁisf f;;;éoé,hoo 959.0
"_;53§¥  v[f=i609;60{; ”. 1,996;9°°‘ © 966.5
Csib ame0 29650 9135
v_‘;55P*:ﬁ**-:1°28;65?,- :_2;h2l,lob" ~ 981.0
: isén;f%Tlf»loss;Gé fn7fp2;589,800 ".;986.5'.
'- §791 . 10k3:20 2,778,300 993.0 i -
flsﬁpiﬁ; | 1§2i??5"f-ﬂ 2,784,900 - low TiW.




- TABLE 5

NORRIS DAM FAILURE STUDY
SUMMARY OF TEST RESULTS
DISCHARGE RATING -
CASE'E

Test  HW. Q

No.
16E

1TE

18E

19E

- 20E

. 2E
228
23

24E

- 25E

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

993.70 271,000

998,95 367,200

1010,20 601,200

.1018.09{' © 781,400

1025.95° 979,400
103319 1,175,600

1040.80 1,386,300
1046.50 1,569,600

(1) No tailwater effect

o, (1)

. Elev. - -

9008

923.0

932,2

gk2.5
949.8




B - TABLE 6 -
© NORRIS DAM FATLURE STUDY -
- GUMMARY OF ‘TEST RESULTS

" DISCHARGE RATING
" CASE Fy

o Ne. 0 Be. &2 Elev. -
 ;b,:81*   ',»:-:;007.35-';' :-': ;:38h,1oo" 885.0 .
ke mses 596600 1900.5

'° '~ 83  ' S 102m2s 801,300 912.7
- ;3h  . 1035.85 S 997,000 ;?923.ﬁ ;

Cigs o 1043.15 :_ | 1,207,100 .~ 933.5

86 -'L-i .'1oh9)65" 1,401,700 . 9¥3.0

_ 8T o 1055{80'”* . 1,558.700 - ésl;o -
et omso s6m0 B5L.5

 g92.80 C 198,700 L 865.0

L

CegoT 1000,00 | , é96,7oo S 875.5

Iyodel flow was unstable beceuse of the gmall heed on
~ the crest. Test: clagjsified as unreliable.




TABLE T

" NORRIS DAM FAILURE oTUDY‘
' SUMMARY OF TEST RESULTS
 DISCHARGE RATING
. CASE F2

| Test. CEW. . a W,
- _No. - . Elev. . cfs . Elev.

o' ggeds 98,500 . 85L.0
f“,92 L :'991;;§ f -T-; 199,600 '*}:86L.5-

i i 93 _'997.96:_f -:}' 295,700 .v'aja.oi
i ,bk _'_-"";looﬁ,aov' _5j i' 392,ooo" . 885.5

"/”‘fj 95 . 100470 - S9hM00 - 900.5
% 1023.85 196,400 912.5
97 103165 ’~,_  997,100 923.0
98> © o 1038.70 N o 1,192,900 N 933.0
%9 1ok ; 1k00k00 9#?;53
100 - ;051,90 o 1;609,900 o 951.3-

T lModel flow was unsta.ble because of the sma.ll heed on-
the crest Test c}.assified as unreliable .




Test

No.
10
L2020

.103 

10L

205
| 106
107 .

105: 

109

110

11

112

' TABLE 8

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

- DISCHARGE RATING
CASE F

H;W.'._ ,__'..v qQ

103765 1,609,500
 1042,98 1,797,000
©1048.45° 1,994,200
1087 1,397,600
.102h,65-“" ‘;{1;l96;800'
1017.85  998,k00
’16b9.90 o 796,100-.‘
©1001.20 602,700
990,22 396,100

95h.13 . 100,500

975.52 - 198,100
983.35 295,600

e
=

"Elev.,

9515

959.0

966.0
gies

933.0°
" 923.0
g12.50

'901.0 . .
 885.5

859.0

' 86k.5
- 876.0




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

Test. . HW. @ T

o Fe. . Hew.  ocfs Elev.

s ' g19.35 100,100 8515

i ns | ‘ 9h3;p9 f .:1 . 200,100 865.0
ns . 959.95 297,400 BT6.0
ne  orads 38,30  885.0°

ur omsas . 590,000 900.5
‘18 - 595150_ B .797,860 . '_.912.5-

ms wears owae smo

120 10110 1,191,700 933.0

121 f |  ;1017;$5 © . 1,395,000 - 9k2.5
122 Jo24.00 . 1,504,500 '.7951;0 |
123  ?f;n 1030.22 o 1,807,200  959.0
12’4 : B 1035'70 P 2’603;7.60 : : '_,.966.5"
125 ,1 a 10L1.257'-*'5 2;197,590_;Q | :‘“973,5'
e :’ 1¢&6;35i '.1,:2,hqé,ood_ o 980.5




*  NORRIS DAM FAILURE STUDY
SUMMARY OF TEST RESULTS

_ DISCHARGE RATING
>' CASE F

127 _;"101‘2.';6'8 o 2,598,000

- 128 :_;037;65. f. o 2,399,609
1. ookt 2,797,700

o .'  130 1osh.u7'f,ﬁf_ 3,014,700
; 13 1033.09 oo 2,190,300
132 _1028.65"' - 2,'6’07,20_0:
- w03 2,797,200
135 11020 1,394,000

136 1003.30 o 1;196,000:

Casr 9958 998,500

s getdo 199,100

139 o 9TT.65 604,300
Wo . 959.50 393,700

L 1 S 911,35 102,100

ke o 931.'00_ ' 199,400




- ‘SUMMARY ‘OF DISCHARGE
"/ CASE A THRU F,-F,

f_:fmmDWAEER.ELEVATIONS,97O & 1035

. e HW.. . Q
ELEV. CFS - ELEV.. CF

__ A o - o0 i 1000 | 1035 - 2-?370,.000
'T"g . o0 “:u ,i}ﬂd;obo - :;b3sj; o 2,880;000‘
e g0 "':.26'6':,50'_6_07- 1035 2,310,000
B 5   ; o 910 i;ieq;o¢o- 1035, -  é,S9o,ooo’_
"7?j.ﬁfi;.”’i},f Co9t0 o 1035 1,230,000
k3 Ceo o 103 970,000
oo o 1035 "»'f 1,105,000

~“gr0 - 165,000 - 1035 1,510,000

LA e s ams sk




142

-

. ot T@m

Sk G e e e st o b e

i‘ . rd ; x!
4 .
PO :
PLAN (ASSUMED AFTER FAILURE)
f{CASE Ay

W E&S?Q! ‘

P EIEES

APPROX GF DEBRIS, ; 7
AFTER FANAURE . 37 ko I
F BN AL .
ARTES W
? ! .
RN
¢ i g .
L s
SECTION ArA
’; P
5]
46 A=y

NONOVERFLOW_
Brobx @ ﬁ?&“ﬂ”&?mteﬁ‘

=

BALES SECTIONA, ~]

foe euia;qgm@gé}mfum

!
7 UNFAILED FORFION OF DAM

N

...W‘Lm
@ FACE DF DMA
. ’ TOPO NOT SHOWN
A@J ]
PL&N LASSUMED lfl"g "ER FAILURE)
c tcasé 5]

- CREST éx.jogo {BEFORE FAIURE}

* . LNFAILED FORTION OF DA
et

TR Y

e ahe HONQUERELL I

- ,@ irai:e: oOF pAM -

“Hpo NoT Suown

‘,

n»mmén »pmmn 65' m« .
. 5‘3&-‘

HONQVKRF LOW

L e

FMLEE

FLOW
e &=

o A\%
APPROX OF DEBRIS oo
AFTER FAILUAL T Runer A

Ed

TOPQ MOT SHOWN  C

" PLAN (ASSUMED AFTER FAILURE)

g tcase ©F

b

. . fCREST E;eran tasmﬁt mmszz
39 stol L.

A
L, LCUNBAILED: PERTION. Of‘ oA

S8

2 EL 8193
o0 ¥ &

LA . Ra o
SECTION A& ® 5 - . o
< . ¢
A oy .
NoNOVERELOw *F’ <o HONOVERRLOW _, *
BLOCK AsswEB FAILED | L1061
el L

?OR‘HONZ

' TOPO NOT SHOWN
tea o -

| PLAN (ASSUMED SFTER FAILURE}
(oasE oy - .

N’UNOV&RF&QVE

NBK
£l - SEOTION

S}
N

ERFLOW
ON




81D 7R

ATING

LURE syw k
e
i

Y

2 [e ot

=973

T
I

JDRRIS DAM FA
“DISCHARGE R

BRAS.

- .w.iﬁd..umlnt‘ i
R S L
Feed pdid g

d

were

;

B e
RN |
Ly bt 5y § ¢

th the talluafer fo
- vould hoye no influende on

wi

ducted

Tests mafked NO TW EFFECT were

&0 that:

DRt

" gon

PdeNGYA3T 8 T B -8 Tt - SO m@w.,.mm.mqgaqwx%

" i

VR e 3 DI T 3 e e




E
L

g

.

B

ot

—_~+$ + =g $

o
.,

W.n&bur'
proand rden g B

PN

NORRIS DAl FAILURE STUDY

R Wy

(s

borte

53]
=h

i

A

L

¥

it 344 b4~ td-p4 19+

e X

b

o

:

N g boiang
peisy

gun

i

1
3 4},].,. NERENS

¢

bg 5

i

opdeg et d

i Bolodod 4od

o ddeel. 3ot

—_—

.4 4

e .

1AMATTD




-
Y
Y

Bt e S O

: o,
\ S P e

i’

ARt T
i A

S

o

gyt RS 'Q" ~ Ry, ~,,\‘\ ‘ ,
e N
e S\

',,3,—-«._.‘ i £
i T e

e

W:‘u h

:\\f\\f’-“/"{j
Nam |

e

[/ - N
PRV S
T
.

Pl |

s

Mgt ? u’.«'?"m
Fihe iy

(185476

T oddeges -1

10875

051797

faddicd




PLAIL D]

ELEVATION-ft

. DISCHARGE~1000 cts

_NORRIS AN FAILURE STUOY

TAILWATER
RATI NG CURVE

' TENN!SS?! &LLEV AUTHORITY :

DIVISION. OF WATER CONTROL PLANNING .~ §
ENOINCERANG  LABORATORY . -

o1~ 18-74] 2 |« (98] A-110 ]




a

Sl

Figure 1 - General view of model
Case A - Looking upstream

;o Figure 2 - General view of model
C Case A - Looking downstream
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INTRODUCTION

The discharge <at overflow spillways 1is determined by the
spillway width, spillway gate position, a representative head (or water
depth), and a discharge coefficient. For rating purposes, the spillway
width and head are usually specified and the discharge coefficient 1s
determined from scale model tests. Most of the spiliways for the
Tennessee Valley Authority (TVA) dams were model tested at the TVA
Engineering Laboratory.
: The original development of specifit TVA spillway discharge
coefficients (Kirkpatrick, -1957; TVA, 1962) did not establish an orderly
connection between the discharge characteristics of various spillways,
and therefore, the data could not be directly applied to other
installations. However, revised discharge coefficient curves which did
establish usable relationships were developed (TVA, 1972) and were later
augmented by additional model tests. Presently data from Apalachila,
Boone, Fort Patrick Henry, Hales Bar, Hiwassee, Melton H111, Nickajack,
Watts Bar and Wheeler model tests are used to define discharge
coefficients with respect to gate openings, headwater elevations and
crest  shapes. Using these relationships, the coefficients for
installations of similar design may be obtained without model testing.
Discharge coefficients for Normandy Dam (TVA, 1984) were determined in

this manner. _ .
This report describes the ’discharge coefficient relationships

established by TVA and how they are used to compute spillway rating
--tables for similar spillway installations in lieu of model testing.

DISCﬂARGE CRITERIA

The major factors which influence the discharge coefficient are
the position of the gafe seal point with respect to the highest point of
the spillway crest, the curvature (or shape) of the crest and the
curvature of the gate. A]though no systematic attempt has been made to
determ1ne the quant1fat1ve effect of these factors individually, the




basic trend of the coefficient data has been established with respect to
crest shape. The crest shapes were identified by their relative
similarity to standard crests (Creager, 1950; Corps of Engineers, 1954;
Bureau of Reclamation, 1960) which approximate closely the lower portion
of a free Jet issuing from a sharp-crested weir.

for each standard crest shape there is a corresponding head at
which flow over the crest will not separate from the surface of the
crest, but will conform exactly to the crest contours. This head 1is
termed the "“standard crest design head." The TVA spillway discharge
coefficlent relationships are based on normalized data from the nine
spillway models tested, together ~with standard crest design heads
determined by comparing the model crest shape with étandard crests.

In given situations, if the flow over the spillway crest touches
or impinges upon the gate, the discharge is computed using a formula for
gated discharges. If the flow does -not. 1impinge upon the gate, the
discharge is computed using a formula for free discharge.

Discharge coefficients were determined for gated and free
discharge using spiliway models consisting of three spillway bays placed
across an open channel with uniform flow. The width of the channel
corresponded to the distance between the centerlines of the end plers to
include the effect of flow contraction around plers. These spillway
crests approximate standard crests from a point near the upstream face of
the spillway to a point downstream near the gate seal point. The gate
seal point 1s usually located below the crest elevation on the downstream
portion of the crest to prevent discharge jets from overshooting the
spiliway for small gate openings under high heads.

The discharge nappe was unrestricted due to low tallwater
elevations 1in the model tests. Therefore; the spillway discharge
coefficient relationships do not include the effects of tailwater

submergence.

GATED DISCHARGE

At multipurpose reservoirs, spillway discharge 1is wused to
regulate reservoir water levels and downstream water flowrates.




Therefore various spillway gate positions are needed to provide a range
of discharge rates for each headwater elevation. To release water, the
gate s raised to a predetermined' position which allows a prescribed
discharge to pass over the spillway crest. :

The gated discharge shown in Figure 1 is determined by the area
of the open1ng'under the gate, by the water velocity through the gate
opening and by the discharge coefficient of the gate opening. The area
ys based 'on the vertical distance, G, between the gate bottom point and
the spillway point directly below. The water velocity i1s a function of
the acceleration due to gravity and the mean water depth over the gate
opening, Hm, defined as the distance from the surface of the headwater
to the gate opening mid-point.

The equation for gated discharge through one spiliway bay is:

Q =CL G+v2g Hm : (1)
where

Q = discharge, ft3/s

C = discharge coefficient, dimensionless

L = spiliway bay width, ft

G = vertical gate opening, ft

g = acceleration due to gravity, ft/s2

Hm = head on the vertical gate opening mid-point measured

from the reservolr headwater elevation, ft

The discharge coefficients were developed as a function of
vertical gate opening, standard crest design head, and headwater
elevation as shown in Figures 2a and 2b. The general uncertainty of the
gated discharge coefficient relationship is considered to be within 2
percent based on the maximum deviation from the average trend. At small
vertical gate openings (%.e., less that two feet) the error may be
greater (Kirkpatrick, 1972). _

To use Figure 2a, the headwater elevation, HL]. at which the
spi1llway discharge touches, but does not impinge upon the spiliway gate
must be determined. Starting with the desired gate opening, G, and the
standard crest design head, Hy» the ratio HC/Ho can be determined
from Figure 2b. Then HL‘ can be determined by using the equation:




WRZB-2-900-123.1

(TOP OF DAM

RADIAL GATE

GATED DISCHARGE :

@=CL G V2gHm, ft¥s

C = DISCHARGE COEFFICIENT,

‘ dimensionless

L = SPILLWAY BAY WIDTH, ft

6 = VERTICAL GATE OPENING, ft

g = ACCELERATION DUE
TO GRAVITY, ft/s2

Hm = MEAN WATER DEPTH ON G, ft

o HEADWATER
( ELEVATION

Hm

—-qr——.

TAILWATER - 4,

ELEVATION .

spiLLway 4

- Dt e . - . . - .‘d..

A SN N Y LRT RPN N
WP Y 777 =07 V-

Figure |: Gated Spillway Discharge




COEFFICIENTS

I. FOR HL  SHL<HLs
C = £(6/Hg, HL)

2. FOR HL >HLg
C=f(6/Hg, HLg)

TRANSITION HEADWATER ELEVATIONS

HL| = HLCr + (Hc/Ho) Ho
HLz = HL 4+ 0.025 Hy
HLs = HL, + 0.050 Heo
HL4 =HL, + 0.075 Ho
HLg = HL,+ 0.100 Ho

NOTE
HL, =HEADWATER ELEVATION
AT WHICH SPILLWAY
DISCHARGE TOUCHES BUT
DOES NOT IMPINGE UPON
THE GATE, ft
HL = HEADWATER ELEVATION, ft
Ho = STANDARD CREST
BESIGN HEAD, ft
He = HEAD ON CREST, #t
HLcr = CREST ELEVATION, ft -
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OF GATE OPENING, ft-
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Figure 2: Gated Discharge Coefficients and Associated
Headwater Elevations for Specified Gate Openings
and Standard Crest Design Heads at Curved Spillways

with Radial Gates
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He
HL, = HL ¢ ﬁ; H, , (2)
Where: :
HLy = headwater elevation at which spillway discharge
touches but does not impinge upon the gate, ft

Hierp = spillway crest elevation, ft
He = head on crest, ft
Ho = standard crest design head, ft
He/Hy = dimensionless ratio specified by G/Hy In Figure 2b

Once HL] is known, the discharge coefficients for higher headwater
elevations can be determined as shown in Figure 2a. for transition
headwater elevations HL] through HL5 in Figure 2a, Increased
headwater elevation may not cause increased discharge and may even cause
decreased flow because of flow contraction losses and friction losses
resulting from increased water impingement upon the gate. At headwater
elevations greater than HLS there 1s no significant increase in the
varifous flow losses, and therefore the discharge coefficient ts constant
and equal to the d1scharg¢ coefficient for headwater elevation HLS. At
small gate openings (say less than a foot), there may be 1ittle, or no
transition and the discharge coefficients may be constant at some
headwater elevation less than headwater elevation HLS. The general
uncertainty of the HC/H0 ' G/H° relationship is within 410 percent
at small vertical gate openings and +2 percent at large openings based on
the maximum deviations from the trend.

At headwater elevation HL]. gated discharge is equal to free
discharge described 1later 1in this report. However, due to the
uncertainties of the discharge coefficient relationship and the HC/Ho
relationship to headwater elevation HL]. either the gated discharge
coefficient for headwater elevation HL] at large vertical gate openings
or the headwater elevation HL] at small wvertical gate openings may
require adjustment as described later in this report to mathematically
ensure gated discharge equivalent to free discharge.

o In some cases, headwater elevation HL1 may be the headwater
elevation for maximum spillway discharge at the maximum vertical gate
opening. This maximum spillway discharge elevation 1is critical In
extreme flood control situations. Although the relationship between




headwater HL1 and the ratio Hc/Ho in Figures 2a and 2b is
satisfactory for most spiliway operations, deviations from the average
trend are 1inherent due to variations in gate designs and Jlocations.
Other computation methods may have the same uncertainty because they
require friction factors, kinetic energy factors, etc., that are best
evaluated through individual model or prototype tests.

FREE DISCHARGE

Free spillway discharge occurs when water discharges freely
_ through the vertical gate opening, as shown in Figure 3, without
impinging on the gate. For each vertical gate opening, free discharge is
Timited by headwater elevation HL1 previously described. The equation
for free spiliway discharge through a single spillway bay is:

Q=0CLHY (3)
in which '

QG = discharge, ft3/s

C = discharge coefficient, dimensionless

L = spillway bay width, ft

He = head on crest measured from the reservoir headwater

elevation, ft

This equation 1s similar to the general equation for weirs
across open channels. The free discharge coefficient varies with the
head on crest, Hc, shown 1in Figure 3, and with the standard crest
design head. The relationship between discharge coefficients, head on
crest, and the standard crest design head 1s shown in Figure 4. The
uncertainty of the discharge coefficient relationship is within 11
”“bercent based on the maximum deviation from the average trend
(Kirkpatrick, 1972).

GATE ARRANGEMENTS AND IDENTIFICATION

Gate opening arrangement, or the pattern of open gates across
the spillway is important at installations with several spiliway bays and
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gates. Some gate opening arrangements will produce flow patterns in the
st111ing basin that are hazardous to the structufa] stabi11ty of the dam
and sti11ing basin and to navigation downstream. .

In practice, each gate is assighed an 1dent1f1cation number and
a diagram showing the spillway gate number and location s 1inciuded 1in
the spiliway rating tables. For a given flow and headwater elevation,
the gates to be opened and the required amount of opening to obtain the
~given flow are 1identified by a specific gate arrangement number.
Increasing gate arrangement number indicates increasing flow.

RATING TABLES

Spillway rating tables are wused for daily water control
operations .and water control planning. For each gate arrangement number,
discharge rates are listed as a function of headwater elevation. At
multiple gate spillways, the 1listed discharge represents the total
discharge for the gate positions prescribed in the table of gate
arrangements. The primary purpose of the spillway rating table is to
determine the appropriate gate opening arrangements required to pass the
1isted discharge for the given -headwater elevation. The alternate use 1is
to determine the discharge for a given gate arrangement and headwater
elevation. ' .
Only discrete discharge rates are l1isted in the rating table.
In the event that a preferred rate 1s not 1isted, the rate nearest to it
should be used to minimize gate arrangement adjustments and to avoid
using gate arrangements not authorized in the rating table.

The TVA discharge coefficient relationships can be used in lieu
of calibration data to prepare rating tables for spililways that meet
conditions of geometric similitude and have an established table of gate
arrangements. Seven major parameters must be evaluated for each spillway
rating.

1. Standard crest design head: determined by crest shape.

2. Vertical gate openings: determined by gate positions.

3. Gated discharge headwater elevations: determined for each gate
opening by the relationships in Figures 2a and 2b for
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transitional headwater elevations based on headwater elevation
HLj. Note adjustment 1isted in (4) below for headwater elevation
HL].

Gated discharge coefficients: with minor adjustments, they are
determined for each vertical gate opening and headwater elevation
by the relationships in Figure 2a. At headwater elevation HL].
the gated discharge must be equivalent to free discharge.
However, due to the uncertainties of the discharge relationships,
the gated and free discharge equations may not converge. In this
case, the gated discharge coefficient 1s adjusted so that the
gated discharge from equation (1) 1s equal to the free discharge
from equation (3). Also the adjusted gated discharge coefficient
at headwater elevation HL, must not be less than the constant
gated discharge coefficient at headwater elevation HLS. If the
coefficient must be readjusted to be equal to the constant
coefficient, headwater elevation HL1 must be adjusted also by
using equations (1) and (3) which are solved iteratively to
establish headwater elevation HL] for equivalent discharges.

After adjustment, the coefficlents are plotted as a function of
transitional headwater elevation. An average, monotonically-
decreasing curve is drawn to pass through the maximum and minimum
coefficient points to define 4interpolated coefficients in the
transitional headwater range. For headwaters greater than the
transitional headwaters, the discharge coefficient %s constant
and equal to the minimum coefficient. At small gate openings,
the interpolated coefficients may be equal or they may become
equal at some headwater within the transitional headwater range.
Free discharge coefficients: determined for each crest elevation
and headwater elevations 1less than, or equal to headwater
elevation HL], by the relationship in Figure 4.

Adjacent gate effect: the discharge coefflelents include the
effect of flow contraction around spillway plers when the gate
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openings for adjacent bays are equal. Although reduced discharge
occurs due to contractions at piers between adjacent gates with
dissimilar gate openings (Kirkpatrick, 1957), the reduction 1is
not significant when compared with the accuracy of discharge
coefficient relationships where interior adjacent gate openings
do not vary more than one position. At end gates, the dam
abutment may have the same effect as a closed gate. Where the
abutment approximates one gate, the estimated end gate dischafge
reduction varies from one percent at median gate positions to
three percent at the maximum gate position. If the approach
channel corresponds to the spillway end piers, there 1s no
discharge reduction.

7. Qvertopping discharge: the spiliway discharge coefficent
relationships cannot be used to estimate discharge‘over the gates
or over the dam. At sma11 gate openings, the top of the gate
elevation may be lower than the top of the dam elevation and,
therefore, gated discharge headwater elevations must not exceed
the top of the gate elevation in discharge calculations for small

gate openings.

A representative discharge rating curve for one gate is shown in
Figure 5. Some, or all, gates at a particular dam may have 1identical
discharge characteristics at all gate positions and will have duplicate
discharge rating curves. Discharge rates for each gate arrangement are
determined by summing individual rates according to the prescribed gates,
gate positions, and headwater elevations for each gate arrangement
number. The spillway rating tab)e'normal1y 1ists discharge rates to the
nearest 10 cubic feet per second for rates less than 100,000 and to the
nearest 100 cubic feet per second at higher rates.
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