














































































































































































































16. Marshall Ford Hydroelectric Powerplant

Location

Marshall Ford Hydroelectric Powerplant is at
Mansfield Dam (Lake Travis) on the Colorado River, 12
miles northwest of Austin, Travis County.

Ownership and History of Development

The powerplant is owned and operated by the
Lower Colorado River Authority as one of a series of six
hydroelectric powerplants on the Colorado River. The
other five are Buchanan, Inks, Granite Shoals, Marble
Falls, and Austin Hydroelectric Powerplants. All of these
are described in this report. The dam was built by the
U.S. Bureau of Reclamation. The Lower Colorado River
Authority built the power facility. The Marshall Ford
plant is the fifth hydroelectric powerplant downstream
from Lake Buchanan.

The project was authorized by Permit No. 1260
(Application No. 1346), dated May 25, 1938, granted by
the State Board of Water Engineers to the Lower
Colorado River Authority. The permit grants the right to
appropriate 1,500,000 acre-feet of water annually for
municipal, irrigation, mining, recreation, and hydro-
electric power purposes.

Several other water rights included in Permit No.
1260 recognize earlier water rights of the Lower
Colorado River Authority (Dowell and Breeding, 1967).

Construction began in March 1937, following
plans for a dam much lower than the existing dam. First
stages of the low dam were completed in July 1939. On
May 10, 1939, Congress approved more money, and a
contract was awarded to the same builder for additional
foundation and a higher dam. The present structure was
completed May 17, 1942. Deliberate impoundment
began on September 9, 1940. The first generating unit
was placed in operation January 27, 1941. On February
21, 1941, the dam was named Mansfield Dam in honor
of Congressman J. J. Mansfield, who had been of much
help in the project. The powerplant, however, has kept
the name Marshall Ford.
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Physical Description

Three 22,500 kw generating units at Marshall Ford
Hydroelectric Powerplant provide a total capacity for
the powerplant of 67,500 kw. Due to higher operating
head than originally designed, the units can be over-
loaded for peak power requirements to 29,000 kw each.

Each of the three vertical generators is a 22,500
kw, 3 phase, 60 cycle, 13,800 volt, 144 rpm unit,
manufactured by General Electric Company (Figure 17).

Each of the three vertical turbines is an |. P. Morris
Company, Francis type, 144 rpm unit, with the capacity
varying with the operating head. Each of the units is
controlled by a Woodward cabinet type governor.

A 16-foot diameter steel penstock connects from
the lake to each turbine. Each penstock is equipped with
a fixed-wheel type headgate.

The operating room is on the top floor and
contains the necessary controls for the generators and
transmission line circuits.

The elevation of the water in the forebay of the
powerplant at maximum power storage space is 681.1
feet above msl. The tailbay elevation is 495.0 feet above
msl, giving a gross head of 186.1 feet. The crest of the
uncontrolled spillway of the dam is at 714.1 feet above
msl, and the capacity above 681.1 feet above msl is
reserved for flood control. In special cases where danger
of flooding downstream is not present, the water in
storage between elevation 681.1 and 691.1 feet above
msl may be released by operating the turbines to
generate power instead of discharging the water through
flood gates.

Records of gross monthly hydroelectric power
generated at the Marshall Ford plant for the years
1943-67 were furnished by the Lower Colorado River
Authority and are given in the table following. Records
of power generation before 1943 are not available.
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Figure 17.--Three 22,500 kw generators at Marshall Ford Hydroelectric Powerplant.
Courtesy of Lower Colorado River Authority.
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Gross generation of electrical energy at Marshall Ford Hydroelectric Powerplant, in Megawatthours

YEAR JANUARY | FEBRUARY | MARCH | APRIL MAY JUNE JULY | AUGUST |SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER | TOTAL

1943 23,954 | 18,804 | 16,926 | 20,961 | 16,359 | 17,928 | 15,710 | 14,786 6.A25 | 10,276 | 8,714 | 10,288 181,331
1944 8,781 | 8,198 6,660| 7,975 | 13,657 | 22,257| 29,250 | 25,870 | 23,902 | 20,976 | 11,134 15,310 193,970
1945 13,107 | 13,880 | 16,053 | 15,808 | 18,229 | 16,099 | 29,638 | 29,689 | 18,706 | 14,221 | 16,649 | 16,157 218,236
1946 15,565 | 9,961 11,919 | 13,349 | 18,845 | 15,673 | 16,344 | 24,132 19,138 | 18,654 | 13,489 | 15,326 192,395
1947 18,177 | 16,256 | 15,056 | 10,137 | 13,478 | 16,498 | 17,370 | 14,351 10,825 7,982 | 7,755 6,236 154,121
1948 6,964 7,573 5,574 7,670 8,912 | 13,219 16,371 15,966 8,444 6,341 4,835 4,584 106,453
1949 4,766 | 4,249 8,253 | 6,919 | 9,044 | 16,955 (17,030 | 15,196 | 12,504 9,896 | 9,327 8,772 122,911
1950 6,129 | 5,460 4,978 | 4,513 | 10,674 | 13,573 | 13,596 | 11,496 5,877 3,568 | 4,290 b,634 88,788
1951 5,616 3,518 904 | 4,073 9,683 8,655 | 11,407 10,798 4,157 2,386 1,319 1,019 63,535
1952 1,013 945 996 | 2,420 | 6,200 | 10,061 | 10,408 | 10,383 6,297 1,83 | 1,219 1,4kl 53,219
1953 5,260 | 5,439 3,833 7,517 | 10,525 | 15,561 | 15,570 | 10,217 2,392 1,495 978 1,796 80,583
1954 422 739 6,163 7,972 | 17,094 | 16,929 | 18,829 13,243 3,596 1,195 2,138 2,349 90,669
1955 2,007 | 3,355 4,001 | 7,523 | 13,546 | 36,783 | 26,196 | 18,834 | 15,446 | 19,626 | 13,964 4,352 165,633
1956 2,356 [ 1,711 6,413 | 8,009 | 20,578 | 18,499 | 19,177 | 12,382 4,380 1,905 910 1,077 97,397
1957 1,267 941 1,018 11,110 | 51,892 | 50,310 42,873 | 22,149 | 17,633 | 34,540 | 51,902 | 40,458 326,093
1958 27,954 | 26,637 53,182 | 37,170 | 31,604 | 38,566 | 38,874 23,750 10,760 8,17 4,249 2,081 303,244
1959 4,754 8,224 5,233 | 11,458 | 18,868 | 13,841 | 18,509 28,422 20,048 45,528 | 40,546 29,129 244 560
1960 24,831 | 24,879 | 30,094 | 25,279 | 22,931 | 23,105| 22,289 | 15,568 9,295 7,197 | 2,287 0 207,755
1961 487 | 32,463 | 30,673 | 26,846 | 19,065 | 18,533 | 31,298 | 31,046 | 17,712 5,724 | 22,193 | 23,743 259,783
1962 10,065 3,367 1,052 | 2,420 | 11,448 | 13,485 15,079 13,485 5,957 1,067 2,410 3,810 83,645
1963 3,540 | 2,018 3,622 | 7,821 | 12,723 | 14,965 | 13,504 12,198 8,408 1,055 96 30 79,980
1964 54 0 1| 7,179 | 10,482 | 11,407 10,085 7,589 5,802 480 0 14 53,093
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Gross generation of electrical energy at Marshall Ford Hydroelectric Powerplant, in Megawatthours--Continued

annual averaqge

1943-67

YEAR JANUARY | FEBRUARY | MARCH | APRIL | MAY | JUNE | JULY | AUGUST |SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER | TOTAL
1965 0 13 o| 4,655 | 28,570 | 53,305 | 14,816 | 11,488 | 9,308 | 4,862 | 12,321 9,082 148,420
1966 5.041 | 2,003 215 | 16,385 | 45,444 | 17,999 | 15,301 9,593 | 7.814 | 4,047 | 4,443 206 128,497
1967 0 203 | 5,010 | 16,404 | 16.770 | 17,387 | 11,324 | 16,605 | 7,322 437 0 0 91,462
Total 192,110 [200,836 [237.829 291,573 |456,621 |511,593 §:90,848 | 419,236 | 262,348 |233,711 |237,174 |201,894 | 3,735.773

Monthly and
ann?;lafzgrage 7,684 8,033 9,513 [ 11,663 | 18,265 | 20,464 | 19,643 16,769 10,494 9,349 9,487 8,076 149 431
Monthly average

i R 5.1 5.4 6.4 7.8 12.2 | 13.7 | 131 1.2 7.0 6.3 6.4 5.4 100




17. Morris Sheppard Hydroelectric Powerplant

(Also known as Possum Kingdom)

Location

Morris Sheppard Hydroelectric Powerplant is at
Morris Sheppard Dam (Possum Kingdom Reservoir) on
the Brazos River in Palo Pinto County, 11 miles
southwest of Graford and 18 miles northeast from
Mineral Wells.

Ownership and History of Development

The project is owned and operated by the Brazos
River Authority. It was authorized by Permit No. 1262
(Application No. 1351), dated May 9, 1938, and granted
by the State Board of Water Engineers to the Brazos
River Authority. The permit authorizes an appropriation
of 1,500,000 acre-feet of water annually for municipal,
industrial, mining, irrigation, recreation, and power
generation uses.

Construction of the dam was started May 29,
1938. The dam was completed and deliberate storage
was begun March 21, 1941. Power generation began
April 17, 1941.

This project was built in 1938 with the help of
$4,500,000 from the U.S. Public Works Administration.
Total cost of the project was $9,000,000. Officially, the
dam and reservoir are both named for the late U.S.
Senator Morris Sheppard. Locally, the more familiar
name is Possum Kingdom. Figure 18 is an aerial view of
the dam and powerplant.
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Physical Description

The powerplant building is a concrete structure
housing two hydroelectric units with a total capacity of
22,500 kw. The operating room is on the top floor and
contains the switchboard, relays, instruments, and other
equipment for controlling the units and flow of electric-
ity to the transmission system. The power generated is
sold to the Brazos River Transmission Electric
Cooperative, Inc., for use in its service area.

Each of the two vertical generators is an 11,250
kw, 3 phase, 60 cycle, 6,900 volt, 171.4 rpm unit
furnished by the General Electric Company.

Each of the two vertical turbines is an
Allis-Chalmers Manufacturing Company, 171.4 rpm,
Francis type, with a capacity of 17,000 hp at 125-foot
head.

Two 12-foot diameter penstocks made of steel
imbedded in concrete convey water from the reservoir to
the turbines. Headgates are installed at the intake
structure to stop the flow of water to the penstocks
when necessary.

Forebay water level with full reservoir is at
elevation 1,000.0 feet above msl. The tailwater elevation
is B875.0 feet above msl, giving a gross head for the
turbine of 125 feet.

Records of gross monthly generation of electrical
energy at the Morris Sheppard Hydroelectric Powerplant
for the period May 1942 to December 1967 have been
furnished by the Brazos River Authority and are given in
the table following.
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Gross generation of electrical energy at Morris Sheppard Hydroelectric Powerplant, in Megawatthours

YEAR

JANUARY

FEBRUARY

MARCH

APRIL MAY JUNE JULY | AUGUST |SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER | TOTAL

1942 = - - -- 329 415 790 681 498 597 466 465 b, 24
1943 3,720 | 6,655 7,454 | 7,081 | 3,227 | 4,215 | 5,060 3,555 704 292 73 55 k2,091
1944 532 342 230 151 670 | 1,112 | 1,138 2,151 562 1,646 | 1,596 1,913 12,043
1945 1,842 | 1.810 2,077 | 1,789 | 2,467 | 3,568 | 3,445 3,650 1,486 906 701 1,369 25,110
1946 5,010 874 459 | 1,298 982 | 1,116 | 3,506 3.988 5,351 12,263 | 5,698 5,015 45,560
1947 4,892 | 2,365 1,082 | 1,621 | 5,601 | 7,105 | 4,342 3,453 3,106 1,491 941 1,565 37,564
1948 2,106 | 2,127 1,539 | 2,410 | 1,169 | 3,052 | 4,212 5,356 2,194 830 931 897 26,823
1949 1,148 1,179 635 368 6,593 | 14,430 | 4,573 6,553 6,182 6,257 2,723 1,584 52,225
1950 799 919 1,477 916 | 4,093 | 6,985 (10,935 | 10,357 | 12,924 4,575 | 1,580 2,185 57,745
1951 L,14k | 2,040 372 | 2,050 | 1,486 | 4,161 | 8,250 6.479 3,129 1,652 940 897 35,600
1952 1,438 275 154 526 235 | 3,223 | 4,150 3,257 118 17 8 98 13,499
1953 13 0 28 64 221 1,580 | 3,182 3,221 b, 104 4,189 | 5,106 2,093 23,801
1954 1,286 904 1,367 | 3,933 | 15,677 | 10,726 | 5,746 L, 694 987 480 1M 33 45,944
1955 1,199 336 197 366 4,004 | 11,980 | 4,886 3,561 5,027 9,461 1,939 745 43,701
1956 3,175 3,965 4,780 | 2,705 4,683 1,906 | 6,555 3,122 216 129 475 806 32,517
1957 1,478 | 1,246 524 | 2,773 | 17,766 | 16,348 | 3,285 2,960 1,906 7,700 | 8,753 4,490 69,229
1958 2,887 2,064 hos | 1,332 | 11,638 3,788 | 8,762 4,005 1,649 3,622 1,793 1,068 43,013
1959 1,191 284 287 ko | 1,1Nn 5,995 | 9,991 1,004 1,071 6,799 | 1,559 1,668 31,430
1960 2,514 | 4,272 698 | 1,501 | 2,100 | 1,014 | 9,148 2,523 2,151 8,887 | 5,646 L, 676 45,130
1961 2,977 | 1,934 3,834 | 3,868 | 1,046 | 10,941 | 16,257 7,811 5,531 2,837 | 1,013 1,929 59,978
1962 2,391 1,880 1,777 636 201 6,067 | 6,386 8,590 | 12,030 4,528 | 4,321 5,836 54,643
1963 hhkr | 2,037 464 272 | 4,679 | 17,342 | 6,175 3,572 1,234 200 29 285 40,730
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Gross generation of electrical energy at Morris Sheppard Hydroelectric Powerplant, in Megawatthours--Continued

1943-67

YEAR JANUARY | FEBRUARY | MARCH | APRIL MAY JUNE JULY | AUGUST |SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER | TOTAL
1964 745 371 543 301 147 | 2,300 4,450 2,742 1,033 306 414 198 13,555
1965 964 680 490 779 8,047 2,438 | 2,928 2,471 2,717 1,898 1,621 1,298 26,331
1966 1,392 590 2,030 | 3,846 [ 7,095 780 | 3,545 1,972 17,722 | 3,697 0 1,824 4,493
1967 542 374 257 | 2,288 420 | 6,204 | 9,586 3,056 1,706 624 | 1,764 458 27,279
Total 52,826 | 39,523 33,165 | 43,284 [105,747 (148,791 (151,283 | 104,784 95,338 85,883 | 50,201 43,450 954,275

Monthly and

annual average | 2,113 [ 1,581 1327 Vamn h,217 | 5,935| 6,020 b,164 3,794 3,411 1,989 1,719 38,001
1943=67

Monthly averaqe

reareant 6Tl 8% 4.2 3.5 45| 15.6 | 15.8 1.0 10.0 9.0 5.2 4.5 100




18. Denison Hydroelectric Powerplant

Location

Denison Hydroelectric Powerplant is at Denison
Dam (Lake Texoma) on the Red River between Grayson
County, Texas, and Bryan County, Oklahoma, 5 miles
northwest of Denison, Texas.

Ownership and History of Development

The project is owned by the U.S. Government and
was built and put in operation by the U.S. Army Corps
of Engineers, Denison District, in 1943. Following World
War 11, the Denison District was deactivated and the
Denison project became part of the Tulsa District. It was
authorized by the Flood Control Act of June 28, 1938,
for flood control, power generation, water conservation,
and recreational purposes. Public Law 868,
Seventy-Sixth Congress, Third Session, designates the
beneficial uses for the project.

Construction started in 1939 and was completed
in 1943, with deliberate impoundment in Lake Texoma
beginning October 31, 1943.

The first unit of the Denison Hydroelectric
Powerplant was placed in service June 10, 1944, and
started commercial power production July 17, 1944, on
an emergency basis at reduced head, due to the shortage
of electric power caused by World War Il industrial
requirements. The reservoir was filled in March 1945,
and operation changed from emergency to normal. The
second unit was placed in service September 15, 1949,
and commercial production began September 19, 1949.

Power generated by unit one is sold to the Texas
Power and Light Company and distributed by its system
control center in Dallas. The output of unit two is sold
to electric cooperatives and utility companies in
Oklahoma, by the Southwestern Power Administration,
the marketing agency for federal power in this area.
Power distribution is controlled from the operating
center of the Public Service Company of Oklahoma at
Tulsa, Oklahoma. Generation is normally during the
hours of peak power requirement of the two systems.
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Physical Description

Two gate controlled penstocks, each 20 feet in
diameter, carry the water from Lake Texoma to two
56,000 hp turbines. (Three additional penstocks are
installed for future use.) These turbines are direct
connected to 35,000 kw generators giving a total
capacity of 70,000 kw.

Each of the two vertical generators is a 35,000 kw,
3 phase, 60 cycle, 13,800 volt, 90 rpm unit manu-
factured by Westinghouse Electric Corporation.

Each of the two vertical turbines is an S. Morgan
Smith Company, Francis type, 90 rpm unit with a
capacity of 56,000 hp at 102.5-foot net head. The
turbines are controlled by governors manufactured by
Woodward Governor Company.

Electric service for the powerhouse and project
area is provided by two 600 kw hydroelectric units
completely isolated from the main power system.

The powerhouse contains equipment necessary for
the plant operation located at various floor levels. The
operating room with switchboard, relays, recording
instruments, and other control equipment is located in
the south end of the powerhouse overlooking the
generator floor area.

At top of power storage at elevation 617.0 feet
above msl, the reservoir capacity is 2,722,000 acre-feet,
and at bottom of power pool at elevation 590.0 feet
above msl, the power head and sediment storage
capacity is 1,049,000 acre-feet. This gives a storage
capacity of 1,673,000 acre-feet for the production of
hydroelectric power. (Elevation of top of power storage
was raised to 617.50 feet above msl early in 1968.)

Normal tailwater elevation is about 511.0 feet
above msl, giving a maximum operating head for the
turbine of 106 feet when the lake is at top of the power
pool.

Figure 19 is an aerial view of Denison
Hydroelectric Powerplant. Figure 20 shows the interior
of the powerhouse.

Records of net monthly generation of power at
the Denison Hydroelectric Powerplant for the period
June 1944 to December 1967 were furnished by the
U.S. Army Corps of Engineers. These records are given
in the table following.



Figure 19.--Denison Dam and Hydroelectric Powerplant.
Courtesy of U.S. Army Corps of Engineers.

Figure 20.--Two 35,000 kw generators at Denison Hydroelectric Powerplant.
Courtesy of U.S. Army Corps of Engineers.
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Net generation of electrical energy at Denison Hydroelectric Powerplant, in Megawatthours

YEAR JANUARY | FEBRUARY | MARCH | APRIL MAY JUNE JULy AUGUST | SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER TOTAL
1944 - - - - - 1,021 279 2,025 229 281 245 2,136 6,216
1945 879 1,467 17,061 26,855 | 27,573| 23,438 | 25,909 27,339 13,917 | 27,520 11,412 5,391 208,761
1946 22,503 20,430 25,641 21,410 19,571 21,689 | 21,323 10,988 10,182 16,062 25,261 28,509 243,569
1947 27,799 | 20,165 10,706 18,396 | 29,722| 28,450 | 21,825 12,122 k533 11,000 6,294 11,427 209,439
1948 12,025 11,862 14,343 17,875 14,909 | 20,753 (22,765 13,553 10,548 9,057 10,229 9,322 167,241
1949 11,574 | 9,500 13,887 | 10,876 | 19,048 25,330 | 11,919 12,255 11,225 | 13,416 12,475 13,384 164,889
1950 10,998 | 11,924 7,640 | 10,215| 28,263 | 30,680 | 33,944 34,910 31,041 | 22,429 13,196 13,308 248,548
1951 12,851 | 13,299 |[10,229 | 9,506| 22,812| 37,061 |30,207 | 14,722 10,858 | 7,738 6,932 7,706 | 183,921
1952 11,445 | 7,320 8,150 | 13,013 | 11,615| 12,854 [ 12,995 | 14,618 7,236 | 10,423 6,122 5,373 | 121,164
1953 6,048 | 4,518 2,576 | 7,086| 6,451 8,962 |11,25] 13,322 1,717 | 9,588 5,008 10,291 96,818
1954 9,349 9,272 11,857 | 12,234 39,820 48,720 | 23,244 15,071 10,708 4,681 8,690 8,662 202,308
1955 1,062 3,714 3,433 5,126 | 15,979 39,749 | 18,843 17,031 11,414 | 38,538 24,602 20,873 | 200,364
1956 17,444 | 18,058 | 10,046 | 4,352| 9,353| 6,435 | 7,220 6,364 6,148 49 1 2,945 88,525
1957 9,502 | 6,022 6,431 | 14,861 | A44,266| 40,583 |23,130 11,906 13,755 | 28,672 | 41,283 | 26,611 267,022
1958 7,709 | 20,043 7,837 | 15,591 | 37,711 | 11,138 | 15,056 12,623 8,090 9,121 9,172 6,800 160,891
1959 10,423 | 3,246 |11,405 | 9,880 3,248| 10,252 (19,774 | 23,423 13,691 | 20,239 | 13,218 | 30,525 | 169,324
1960 42,256 | 36,724 | 20,914 | 15,004 | 13,439| 17,736 | 19,663 | 11,641 9,842 | 30,790 | 16,878 | 27,345 | 262,232
1961 27,258 | 10,784 | 14,739 | 30,490| 10,815| 13,558 16,385 | 12,956 16,772 | 25,739 | 24,365 | 23,621 | 227,482
1962 16,005 | 8,205 6,215 | 10,014 | 6,376 | 46,668 |23,54 22,528 18,771 | 22,952 | 20,674 | 30,904 | 232,853
1963 21,431 4,340 6,710 13,223 12,292 | 13,443 |13,804 10,385 5,961 L, 846 3,270 4,870 114,575
1964 5,539 5,973 4,853 7,229 7,414 | 8,433 | 11,394 10,451 4,652 4,706 3,731 4,259 78,634
1965 9,047 9,147 8,077 9,148 10,535| 13,740 | 17,111 15,675 13,436 10,707 13,582 10,458 140,663
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Net generation of electrical energy at Denison Hydroelectric Powerplant, in Megawatthours--Continued

annual average

1945-67

YEAR JANUARY | FEBRUARY | MARCH | APRIL MAY JUNE JULY | AUGUST |SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER | TOTAL
1966 16,475 | 9,337 6,630 | 14,069 | 29,060 18,009 | 18,462 | 11,084 17,604 | 20,750 12,443 12,377 186,300
1967 7,497 7,899 3,732 | 5,270 | 11,248 | 14,757 | 13,754 | 14,587 13,549 | 10,277 7,585 4,805 114,960
Total 317,119 |253,249 233,112 | 301,723 | 431,520 (513,459 {433,798 | 351,579 | 282,879 (359,581 | 296,778 | 321,902 | 4,096,699

Monthly and

annual average | 13,788 | 11,011 10,135 | 13,118 | 18,762 | 22,280 | 18,848 | 15,198 12,289 | 15,622 12,893 13,903 177,847
1945-67

Monthly average

in parcenk i 7.8 6.2 5.7 7.6 10.6| 12,5 | 10.6 8.5 6.9 8.8 7.2 7.8 100




19. Whitney Hydroelectric Powerplant

Location

Whitney Hydroelectric Powerplant is at Whitney
Dam (Whitney Reservoir) on the Brazos River in Hill and
Bosque Counties, 7 miles southwest of Whitney and 38
miles upstream from Waco.

Ownership and History of Development

The project is owned by the U.S. Government and
is operated by the U.S. Army Corps of Engineers, Fort
Worth District. It was built under authority of the Flood
Control Act of August 18, 1941, (Public Law 228, 77th
Congress, First Session) and of December 22, 1944,
(Public Law 534, 78th Congress, Second Session).

Construction of the project began May 12, 1947,
The main dam and spillway were completed in April
1951, and deliberate impoundment in Whitney Reservoir
began December 10, 1951. The first of two 15,000 kw
generating units was placed in operation June 25, 1953.
However, due to lack of water and a permanent power
contract, the plant was operated on an emergency
contract until June 1, 1955, The Whitney Powerplant,
Dam, and switchyard are shown in Figure 21. The
generating units and part of Whitney Dam are shown in
Figure 22.

The power generated at Whitney Hydroelectric
Powerplant is sold to the Brazos Electric Power
Cooperative, Inc., by the Southwestern Power
Administration, marketing agency for federal power in
this area. The power distribution to the service area is
controlled from the operating center in Waco. Gener-
ation is normally during the hours of peak power
requirement of the system.

7.

Physical Description

Two gate controlled penstocks, each 16 feet in
diameter, carry the water from Lake Whitney to two
20,700 hp turbines. These turbines are direct connected
to 15,000 kw generators giving a total capacity of
30,000 kw.

Each of the two vertical generators is a 15,000 kw,
3 phase, 60 cycle, 13,800 volt, 128.6 rpm unit manu-
factured by Allis-Chalmers Manufacturing Company.

Each of the two vertical turbines is a Newport
News Shipbuilding and Dry Dock Company, Francis
type, 128.6 rpm unit, with a capacity of 24,000 hp at
88-foot head. The turbines are controlled by governors
manufactured by Woodward Governor Company.

The powerhouse equipment necessary for the
plant operation is located at various floor levels. The
operating room with switchboard, relays, recording
instruments, and other control equipment is at elevation
475.0 and the generator floor elevation is 458.0 feet
above msl.

Of the reservoir capacity, 131,700 acre-feet is
allocated to the production of hydroelectric power. This
regulated discharge through the turbines may be used
downstream for agriculture, municipal, and industrial
purposes. The maximum elevation of this power storage
is 520.0 feet above msl and the normal tailwater
elevation is 431.2 feet above msl, giving an operating
head for the turbines of 88.8 feet. (Effective January 24,
1968, the power storage elevation was changed from
520.0 to 522.0 feet above msl.)

Records of net monthly generation of electrical
energy at the Whitney Hydroelectric Powerplant for the
period June 1953 to December 1967 have been fur-
nished by the U.S. Army Corps of Engineers. These
records are given in the table following.



Figure 21.-Whitney Hydroelectric Powerplant, Dam, and switchyard.
Courtesy of U.S. Army Corps of Engineers.

Figure 22.--Two 15,000 kw generators (in foreground) at Whitney
Hydroelectric Powerplant. Part of downstream side of
Whitney Dam is seen through the window. Courtesy of
U.S. Army Corps of Engineers.
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Net generation of electrical energy at Whitney Hydroelectric Powerplant, in Megawatthours

YEAR JANUARY | FEBRUARY | MARCH | APRIL MAY JUNE JULY | AUGUST |SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER | TOTAL
1953 e o e == = 367 1,531 1,222 34 33 208 21 3,416
1954 47 b2 364 | 2,506 | 7,257 | 6,959 | 4,725 | 3,455 1,072 1,139 23 -71 27,518
1955 -72 -60 28 50 | 4,437 (15,330 | 4,392 | 2,939 6,350 | 12,264 1,931 1,788 | 49,377
1956 2,376 2,k04 | 2,319 | 2,473 | 6,904 | 2,448 | 6,533 | 2,922 2,236 2,446 -66 -83 | 32,912
1957 2,350 2,353 | 2,433 | 5,298 | 22,284 |22 446 | 6,649 | 2,416 2,476 8,773 10,676 7,330 | 95,484
1958 6,732 h,ho3 | 6,920 | 6,922 | 15,119 | 4,810 | 9,038 | 4,128 2,493 2,499 2,517 2,435 | 68,016
1959 2,398 2,474 2, bk 2,311 2,491 | 2,450 6,952 2,973 2,469 12,692 2,949 5,997 48,600
1960 11,563 8,073 3,680 3,984 5,644 | 2,457 7,746 2,463 2,L65 9,208 7,166 5,461 69,910
1961 10,792 | 12,359 | 8,226 | 3,841 | 2,464 |10,791 | 17,482 | 7,419 3,248 8,677 3,048 3,562 | 91,909
1962 2,334 2,501 2,377 2,b96 | 2,365 | 8,832 5,297 | 10,786 13,389 8,793 h,197 5,492 68,859
1963 3,637 2,468 2,492 2,452 5,364 | 15,939 6,209 2,709 2,447 2,434 1,145 776 48,072
1964 740 760 809 | 1,126 | 2,508 | 2,814 | 2,870 | 2,658 1,256 836 1,192 2,430 19,999
1965 2,413 6,907 | 2,451 | 2,375 | 15,106 | 2,939 | 2,500 | 2,289 1,956 2,235 3,294 2,184 | 46,649
1966 2,450 2,127 | 2,584 | 3,193 | 13,739 | 3,759 | 3,196 | 1,733 | 16,842 6,187 2,474 2,418 | 60,702
1967 985 558 565 2,522 2,582 | 3,812 5,528 5,128 1,400 716 2,845 2,705 29,346
Note.--hegatlve flgures sqow station requerments in excess of generatjon
Total 48,745 47,369 137,692 | 41,549 |108,264 |106,153 | 90,648 | 55,240 60,133 78,932 43,599 42 445 | 760,769
Monthly and
anﬂg;;ufzgrage 3,482 3,384 | 2,692 | 2,968 | 7,733| 7,556 | 6,366 | 3,858 4,293 5,636 3,099 3,030 | 54,097
Monthly average
;:nﬂgl"::::r:;e 6.4 6.3 5.0 5.5 43| 140 | 11.8 7.1 7.9 10,4 5.7 5.6 100
1954=67




20. Granite Shoals Hydroelectric Powerplant

Location

Granite Shoals Hydroelectric Powerplant is at
Wirtz (Alvin J.) Dam (Lake Lyndon B. Johnson) on the
Colorado River, 4 miles southwest of Marble Falls,
Burnet County.

Ownership and History of Development

The powerplant is owned and operated by the
Lower Colorado River Authority as one of a series of six
hydroelectric powerplants on the Colorado River. The
other five are Buchanan, Inks, Marble Falls, Marshall
Ford, and Austin Hydroelectric Powerplants. Granite
Shoals is the third plant downstream from Lake
Buchanan and uses the controlled discharge of water
from the Buchanan Hydroelectric Powerplant together
with the added flow of the Llano River for power
generation.

The project was authorized by Permit No. 953
(Application No. 1023), dated May 15, 1926, granted by
the State Board of Water Engineers to the Syndicate
Power Company. The permit allocates 1,305,000 acre-
feet of water for conservation, irrigation, and power
generation uses. The ownership of this permit eventually
was vested in the Lower Colorado River Authority
(Dowell and Breeding, 1967).

Construction of the project was begun in
September 1949 and was completed in November 1951,
with deliberate impoundment of water in Lake Lyndon
B. Johnson in May 1951. Power generation started June
27, 1951.

Water released from Lake Lyndon B. Johnson
through the powerplant is subsequently used for
generation of power at Marble Falls, Marshall Ford, and
Austin Hydroelectric Powerplants.

Physical Description

Two 22,500 kw generating units at Granite Shoals
Hydroelectric Powerplant provide a total capacity of
45,000 kw.

Each of the two vertical generators is a 22,500 kw,
3 phase, 60 cycle, 13,800 volt, 100 rpm unit manu-
factured by General Electric Company (Figure 23).

Each of the vertical turbines is an |. P, Morris,
Francis type, 100 rpm unit, with a capacity of 35,400
hp at the design head of 83.0 feet. The turbines are
controlled by Woodward cabinet type governors.

Normal lake elevation is 825.0 feet above msl, and
the tailwater varies from no load elevation 738.0 to full
load 842.0 feet above msl.

A concrete intake structure guides the flow of
water to the penstock and turbine scrollcase. The flow is
over a weir section with a taintor gate 29 feet high by 45
feet long for controlling the flow to the penstock.

As the water is taken from near the surface of the
lake, a trashrack is installed ahead of the gate.

When these generators are used as synchronous
condensers for voltage regulation, the water in the draft
tube is depressed below the turbine runner by injection
of compressed air.

Records of gross monthly power generation for
the Granite Shoals plant through December 1967 were
furnished by the Lower Colorado River Authority and
are given in the table following.
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Figure 23.--Two 22,500 kw generators at Granite Shoals Hydroelectric
Powerplant. Control room is at upper right.
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Gross generation of electrical energy at Granite Shoals Hydroelectric Powerplant, in Megawatthours

YEAR JANUARY | FEBRUARY | MARCH | APRIL MAY JUNE JULY | AUGUST |SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER | TOTAL
1951 -- -- -- - - 14| 6,268 | 7,775 h,361 2,189 862 308 | 21,904
1952 597 7 124 135 1,911 | 3,523 8,084 7,954 4,002 234 824 3,541 30,936
1953 2,915 1,734 751 871 4,971 | 2,509 620 1,571 3,467 3,177 1,470 1,056 | 25,112
1954 2,236 838 814 | 1,353 17,644 | 6,054 L, 454 1,483 1,084 837 188 267 37,252
1955 679 1,235 294 670 | 11,136 | 16,471 | 11,435 | 8,676 8,278 7,576 3,945 1,898 | 72,293
1956 2,623 179 153 | 1,034 | 15,756 | 4,677 | 1,470 [ 1,620 2,272 624 1,428 1,004 | 32,840
1957 1,052 1,292 977 | 8,530 | 30,991 (17,634 | 4,638 | 7,272 2,573 | 15,346 | 12,070 7,268 | 109,643
1958 10,053 | 12,571 [11,056 | 7,944 | 10,321 | 9,770 | 7,922 | 2,879 4,473 2,203 2,800 4,697 | 86,689
1959 3,599 1,079 | 1,604 | 2,284 1,863 | 6,749 | 13,084 | 6,862 2,483 | 17,675 5,185 7,269 | 69,736
1960 9,821 10,129 | 5,534 | 6,990 4,235 | 6,566 | 5,258 | 8,105 2,130 2,090 1,611 5,032 | 67,501
1961 h,767 6,275 | 6,607 | 4,987 4,342 [ 15,615 | 9,145 [ 7,136 5,628 6,800 h,666 5,643 | 81,611
1962 5,214 2,890 383 | 1,356 1,149 | 1,979 3,314 4,812 6,810 10,443 1,226 632 40,208
1963 1,303 1,425 17 842 226 67 423 660 6l 0 1,269 1,344 8,220
1964 755 1,615 | 1,857 | 2,105 5,548 | 5,339 | 5,257 | 3,276 9,762 1,658 1,971 706 | 39,849
1965 683 5,752 | 1,030 813 | 17,872| 8,000 | 1,247 | 3,541 1,706 954 1,224 1,463 | 44,285
1966 754 856 587 | 5,478 | 10,758 | 2,903 | 3,480 | 1,683 | 10,302 3,620 434 982 | 41,837
1967 818 3,172 649 206 2,969 | 3,253 | 5,197 | 4,109 3,929 1,731 1,257 942 | 28,232
Total 47,869 51,049 (32,437 (45,598 | 141,692 {111,250 | 91,296 | 79,414 73,904 77,157 42,430 44,052 | 838,148

Monthly and
ann?ggzizgrage 2,992 3,191 | 2,027 | 2,850 8,856 | 6,944 | 5,314 | h,477 h,346 4,686 2,598 2,734 | 51,015
Monthly average

Ih parcant 81 |  pg 6.2 4,0 | 5.6 17.0 | 13.6 | 10,4 8.8 8.5 9.2 5.1 5.3 100

annual average|

1952-67




21. Marble Falls Hydroelectric Powerplant

Location

Marble Falls Hydroelectric Powerplant is at
Starcke (Max) Dam (Marble Falls Lake) on the Colorado
River, 1.5 miles southeast of Marble Falls, Burnet
County.

Ownership and History of Development

The powerplant is owned and operated by the
Lower Colorado River Authority as one of a series of six
hydroelectric powerplants on the Colorado River. The
other five are Buchanan, Inks, Granite Shoals, Marshall
Ford, and Austin Hydroelectric Powerplants. Marble
Falls is the fourth plant downstream from Lake
Buchanan. It wuses the controlled discharge from
Buchanan Hydroelectric Powerplant, together with the
added flow of the Llano River and further regulation by
the Granite Shoals Hydroelectric Powerplant, for power
generation. The turbines discharge into Lake Travis.

The project was authorized by Permit No. 998
(Application No. 1022), dated November 4, 1927,
granted by the State Board of Water Engineers to
Syndicate Power Company. The ownership of the permit
later was vested in the Lower Colorado River Authority
(Dowell and Breeding, 1967). The permit allocates
1,305,000 acre-feet of water for conservation, irrigation,
and power generation.

Construction was begun in November 1949, and
was completed in October 1951. Deliberate impound-
ment of water began in July 1951. Power generation
started September 25, 1951.

Physical Description

Two 15,000 kw generating units at Marble Falls
Hydroelectric Powerplant provide a total capacity of
30,000 kw.

This plant is operated during the same time period
as Granite Shoals and its turbines are rated for the same
water requirements as those at Granite Shoals, so there is
little change in the lake elevation.

Each of the two vertical generators is a 15,000 kw,
3 phase, 60 cycle, 6,900 volt, 120 rpm unit manu-
factured by Westinghouse Electric Corporation (Figure
24).

Each of the vertical turbines is an S. Morgan
Smith, fixed blade propeller type, 120 rpm unit, with a
capacity of 22,500 hp at the design head of 57 feet. The
turbines are controlled by Woodward cabinet type
governors.

Normal lake elevation is 738.0 feet above msl and
the tailwater is about elevation 681.0 feet above msl
{unless Lake Travis is above this elevation).

A concrete intake structure guides the flow of
water to the penstock and turbine scrollcase. The flow is
over a weir section with a taintor gate, 29 feet high by
45 feet long, for controlling the flow to the penstock. As
the water is taken from near the surface of the lake, a
trashrack is installed ahead of the gate.

Records of gross monthly power generation for
the Marble Falls plant through December 1967 were
furnished by the Lower Colorado River Authority and
are given in the table following.
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Gross generation of electrical energy at Marble Falls Hydroelectric Powerplant, in Megawatthours

YEAR JANUARY | FEBRUARY | MARCH | APRIL MAY JUNE JULY | AUGUST |SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER | TOTAL
1951 - - -- -- - - - - 180 871 533 222 1,806
1952 393 19 0 105 1,276| 2,243 | 5,026 5,409 679 124 471 2,274 18,019
1953 1,726 966 397 537 2,964 | 1,430 325 962 1,947 1,909 270 571 14,004
1954 1,191 410 477 674 10,831 | 3,507 | 2,539 817 553 470 70 84 21,623
1955 355 685 140 325 6,676 7,569 | 6,800 | 5,244 5,011 4,223 | 2,166 1,020 | ho,214
1956 1,398 52 50 553 9,552 | 2,695 762 921 1,279 335 782 521 18,900
1957 561 691 572 | 5,102 | 14,362| 8,169 | 2,557 | 4,139 1,475 8,656 | 6,649 3,986 | 56,919
1958 6,052 7,400 |6,209 | 4,552 5,950| 5,629 | 4,660 | 1,581 2,476 1,123 | 1,522 2,639 | 49,793
1959 1,985 666 902 | 1,325 1,051 | 4,237 | 7,839 | 4,123 1,376 9,257 | 2,878 4,561 | 40,200
1960 6,016 6,041 | 3,110 | 4,125 2,499 3,938 | 3,027 | 4,891 1,162 1,248 841 2,892 | 39,790
1961 2,797 3,300 |3,825 | 2,852 2,472 9,423 | 5,467 | 4,188 3,247 3,957 | 2,566 3,124 | 47,218
1962 3,006 1,662 196 751 578( 1,002 | 1,780 | 2,524 3,899 6,112 698 355 | 22,563
1963 729 841 10 482 136 31 193 315 359 0 754 725 b,575
1964 L6 910 1,066 | 1,151 3,098 | 2,864 | 2,952 1,727 6,052 965 1,098 352 | 22,641
1965 324 3,532 521 409 9,886 | 3,794 632 | 1,856 916 648 720 869 | 24,107
1966 401 484 315 3,217 5,956 | 1,484 | 1,891 883 5,735 1,840 239 546 22,991
1967 b2k 1,896 230 96 1,602 | 1,696 | 2,761 | 2,314 2,218 992 665 476 | 15,370
Total 27,764 | 29,555 18,020 |26,256 | 78,889 59,711 |49,211 | 41,894 38,564 | 42,730 | 22,922 25,217 | 460,733
Monthly and 1,562
annual average | 1,735 1,847 | 1,126 | 1,641 4,931 | 3,732 | 3,076 | 2,618 2,400 2,616 | 1,399 28,683
1952-67
Monthly average
e Cererod 61 6.4 3.9 | 5.7 7.2 130 107 | 9. 8.4 9.1 b9 5.5 100
1952-67




22. Falcon Hydroelectric Powerplant

Location

Falcon Hydroelectric Powerplant is at Falcon Dam
(International Falcon Reservoir) on the Rio Grande, 3
miles west of Falcon Heights, Starr County, Texas.

Ownership and History of Development

The project is owned by the United States and
Mexico and is operated by the International Boundary
and Water Commission, United States and Mexico.

The Falcon project was authorized by the Water
Treaty of 1944 between the United States and Mexico.
The project was built by the International Boundary and
Water Commission, United States and Mexico, for
conservation, irrigation, hydroelectric power, recreation,
and flood-control uses. Under the terms of the treaty,
the United States receives 58.6 percent of the conserva-
tion storage and Mexico receives 41.4 percent.

Plans for the dam and two powerplants, one in the
United States and one in Mexico, were approved in the
fall of 1949, construction began in 1950, and the dam
was completed April 18, 1954, Deliberate impoundment
began August 25, 1953, and the project was dedicated in
October 1953. Generation of electricity began October
11, 1954. Power generation is divided equally between
the United States and the Mexico powerplants. Power
from the United States plant is distributed by Central
Power and Light Company.

Physical Description

There are two powerplants at Falcon Dam—one on
the United States side and one on the Mexico side. Each
plant has three 10,500 kw generating units, with
provision for a fourth unit when justified. The present
total capacity for both plants is 63,000 kw. Each plant
has an operating room with all the necessary control
equipment. The two plants are interconnected for the
transfer of electric energy from one to the other or from
an outside supply.

Each of the three vertical generators in each plant
is a 10,500 kw, 3 phase, 60 cycle, 6,900 volt, 163.6 rpm
unit with a direct connected exciter (Figure 25). The
generators and control equipment were furnished by the
General Electric Company.

Each of the three vertical turbines is an
Allis-Chalmers Manufacturing Company, 163.6 rpm,
Francis type, with a capacity of 14,750 hp at 100-foot
head. Each turbine is controlled by a Woodward
governor.

Four 13-foot diameter steel penstocks (one for
future use) are imbedded in the intake structure at the
United States plant, with trashracks and provisions for
stop logs. The flow to the penstocks is controlled by
vertical fixed wheel type gates.

The Mexico powerplant equipment is identical to
the United States plant except for penstock arrange-
ment. Here, one 22-foot diameter steel penstock from
the reservoir branches into four 13-foot diameter steel
penstocks at the power house. The flow to each of the 3
turbines is controlled by butterfly valves.

Forebay water level is at elevation 301.2 feet
above msl when reservoir is full to top of winter
conservation storage space. No-load tailwater elevation is
175.0 feet above msl; with full load, six units, the
tailwater rises to elevation 181.0 feet above msl.

International Falcon Reservoir has a summer
storage capacity (April to September) of 2,371,200
acre-feet at a level of 296.4 feet above msl (top of
summer conservation storage space). Above this level,
there is 909,500 acre-feet of flood control storage
capacity. During the winter (October to March), an
additional 400,000 acre-feet are allowed for conserva-
tion storage, with a corresponding loss of flood-control
storage capacity.

Discharges of water from International Falcon
Reservoir are made only when required by downstream
demands for water or to release water in flood-control
storage. No discharge is made for power generation
alone.

Power generation is divided between the two
powerplants on a basis of water demands downstream.
Meters record the flow in cubic feet per second and also
convert it to acre-feet. Each powerplant is equipped with
two valve-controlled low-flow outlets for water releases
when the turbines are not operating.

Records of gross monthly power generation at the
United States Falcon Hydroelectric Powerplant were
furnished by the International Boundary and Water
Commission, United States and Mexico, through 1967
and are given in the table following.

He



Figure 25.~-Three 10,500 kw generators at United States Falcon
Hydroelectric Powerplant.
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Gross generation of electrical energy at the United States Falcon Hydroelectric Powerplant, in Megawatthours

YEAR JANUARY | FEBRUARY | MARCH | APRIL MAY JUNE JULY | AUGUST |SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER | TOTAL
1954 - -- -- - -- - -- -- - 2,528 2,431 7,867 12,826
1955 15,378 | 10,679 6,535| 15,088 | 18,780 | 14,630 | 2,064 | 9,059 100 183 7,635 7,262 107,393
1956 13,142 | 13,008 6,557| 5,062 | 7,127 | 5,943 323 562 1,902 715 809 4,949 60,099
1957 3,410 0 43 504 5,929 6,661 | 4,938 9,152 6,623 8,716 4,228 5,246 55,450
1958 1,992 620 1,068 10,433 | 11,346 | 17,059| 3,586 | 5,907 6,837 |27,315 | 23,438 | 20,739 | 130,340
1959 10,635 | 17,364 | 17,702 | 9,178 | 15,957 | 12,147| 11,176 | 5,592 12,457 | 4,672 1,915 6,348 | 125,143
1960 17,641 | 12,349 3,236 7,413 | 12,018 | 21,092 | 8,215 | 4,075 1,855 | 4,250 1,908 1,609 95,661
1961 3,446 | 4,484 [ 17,021| 12,216 | 19,516 | 9,758 | 6,649 | 9,483 9,156 | 4,213 2,468 6,253 | 104,663
1962 13,875 | 17,455 3,027| 10,564 | 15,894 | 14,180 | 3,187 | 3,125 1,661 | 3,243 2,864 2,453 91,528
1963 5,200 | 8,964 6,799 | 16,528 | 1,133 | 9,651 3,481 | 4,848 1,275 | 2,115 958 2,262 63,214
1964 2,453 | 1,705 4,566 | 10,743 | 10,036 | 4,433| 3,318 | 2,832 1,753 | 7,060 4,928 5,698 59,525
1965 18,256 | 6,438 5,620 17,625 | 16,043 | 13,369 | 10,464 | 3,927 6,602 | 1,775 1,964 1,998 | 104,081
1966 2,545 [ 1,999 2,277 4,397 | 2,383 | 8,674| 7,693 | 9,692 20,852 | 3,587 4,631 5,533 74,263
1967 7,439 | 7,132 7,463 18,374 | 13,339 | B8,045| 5,861 6,499 15 [15,861 388 3,301 93,717
Total 115,412 (102,197 | 81,914 (138,125 |149,501 | 145,642 | 70,955 | 74,753 71,088 |86,233 | 60,565 | 81,518 01,177,903

Monthly and
ann?;;SEE;rage 8,878 | 7,861 6,301| 10,625 | 11,500 | 11,203 5,458 | 5,750 5,468 | 6,439 4,472 5,665 89,621
Monthly average

in: percent: of 9.9 8.8 7.0 n.9| 2.8 2.5 6. 6.4 6.1 7.2 5.0 6.3 100

annual average

1955-67




23. Sam Rayburn Hydroelectric Powerplant

Location

Sam Rayburn Hydroelectric Powerplant is
at Sam Rayburn Dam (Sam Rayburn Reservoir) on the
Angelina River in the Neches River basin in Jasper
County, 11 miles northwest of Jasper.

Ownership and History of Development

The project is owned by the U.S. Government, and
is operated by the U.S. Army Corps of Engineers, Fort
Worth District. It formerly was called the McGee Bend
project.

The project was authorized by the River and
Harbor Act approved March 2, 1945, 79th Congress,
First Session, and modified by River and Harbor Act of
June 30, 1948, Public Law 858, 80th Congress, Second
Session. The Lower Neches Valley Authority paid
$3,000,000 toward the construction of Sam Rayburn
Dam and has agreed to pay an additional $10,000,000
for water supply benefits at the rate of $200,000
annually for a period of 50 years after completion of
project. The first payment was made in December 1965.

Construction started in September 1956 and was
completed July 1, 1966. Deliberate impoundment of
water began March 29, 1965. Power generation began in
September 1965 with limited output during the equip-
ment testing period. Commerical power production
began July 1, 1966.

Water released through the hydroelectric power-
plant is used for municipal, industrial, and irrigation
purposes by the Lower Neches Valley Authority under
Permit No. 2124 (Application No. 2298), dated October
13,1964, granted by the Texas Water Commission to the
Lower Neches Valley Authority.

The power generated at Sam Rayburn hydro-
electric plant is sold to the Sam Rayburn Dam Electric
Cooperative, Inc., by the Southwestern Power
Administration, marketing agency for federal power in
this area. The power is supplied, through the trans-
formers and switch station, to the transmission system
of the Gulf States Utility Company. Power distribution
to the service area is controlled from the operating
center in Beaumont. Generation is normally during the
hours of peak power requirement of the system.

Physical Description

The powerhouse and water control structure is
located near the right abutment of the dam. This one
concrete structure, consisting of the powerhouse, intake
structure, outlet works, and roadway, was built on a
heavy concrete foundation which rests on a sand
formation (Figure 26). Two gates in the intake structure
control the flow of water from the reservoir to each
turbine scrollcase.

Each of the two vertical generators is a 26,000 kw,
3 phase, 60 cycle, 13,800 volt, 120 rpm unit manu-
factured by Westinghouse Electric Corporation (Figure
27).

Each of the two vertical turbines is an
Allis-Chalmers Manufacturing Company, Kaplan pro-
peller type, 120 rpm unit with a capacity of 41,000 hp
at 70-foot head. The turbines are controlled by gover-
nors manufactured by Baldwin-Lima-Hamilton
Corporation (Pelton Division).

The dam, powerhouse, and switchyard equipment
is manually operated from a central control room
located at elevation 1,350 feet above msl. The operator
has surveillance of the outside areas by wired television.

At the top of the power pool, elevation 164.0 feet
above msl, the reservoir has a capacity of 2,852,600
acre-feet with 1,400,600 acre-feet allocated to the
production of hydroelectric power with a 15-foot
drawdown. The storage below elevation 149.0 feet above
msl is for power head and sediment reserve.

With both units operating with full load, the
tailwater elevation is about 94.0 feet above msl, giving a
gross head of 70.0 feet when the reservoir is at power
pool elevation 164.0 feet above msl. Under these
conditions, with full head each turbine discharges about
5,650 cfs.

Records of net monthly generation of electrical
energy at the Sam Rayburn Hydroelectric Powerplant
for the period September 1965 to December 1967 were
furnished by the U.S. Army Corps of Engineers. These
records are given in the table following.
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Figure 26.--Sam Rayburn Hydroelectric Powerplant and water control structure.
Courtesy of U.S. Army Corps of Engineers.

Figure 27.--Two 26,000 kw generators at Sam Rayburn Hydroelectric
Powerplant. Courtesy of U.S. Army Corps of Engineers.

I
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Net generation of electrical energy at Sam Rayburn Hydroelectric Powerplant, in Megawatthours

YEAR

JANUARY

FEBRUARY

MARCH | APRIL MAY JUNE JULY | AUGUST |SEPTEMBER | OCTOBER | NOVEMBER | DECEMBER | TOTAL

1965 - - -- -- - - - - 2 -38 -93 -92 -221

1966 -6k -60 -80 -79 142 263 k4,029 3,556 3,158 3,641 3,524 1,803 19,833

1967 909 -113 473 964 534 | 2,476 | 2,188 | 4,330 2,229 1,119 35 756 15,900
Note.1-Negative |figures Lhow station requirement ip excess jof generatfion,




24. Amistad Hydroelectric Powerplants

Location

Two hydroelectric powerplants, one in the United
States and the other in Mexico, are proposed at Amistad
Dam (Amistad Reservoir) on the Rio Grande in Val
Verde County, Texas, and Estado de Coahuila, Mexico,
12 miles northwest of Del Rio, Val Verde County,
Texas.

Ownership and History of Development

The dam is under construction. It will be owned
by the United States and Mexico, and will be operated
by the International Boundary and Water Commission,
United States and Mexico. At the end of 1967,
penstocks were being installed for an ultimate generating
capacity of 80,000 kw at each of the two proposed
powerplants, one in the United States and the other in
Mexico. However, no construction plans had been made
for a powerplant on the United States side at that time.

Agreement with Mexico for joint construction of
Amistad Dam by the governments of the United States
and of Mexico, in accordance with the provisions of the
Water Treaty of 1944, was authorized by the Congress
of the United States in Public Law 86-605, July 7, 1960.

Construction of Amistad Dam is handled by the
two governments through their respective sections of the
International Boundary and Water Commission, United
States and Mexico.

The project will provide for water conservation,
irrigation, hydroelectric power, flood control, and recre-
ation.

Under terms of the treaty, the United States will
get 56.2 percent of the conservation storage and Mexico
will get 43.8 percent. Power generation, when developed
at two plants at the Amistad Dam, one in the United

States and the other in Mexico, will be divided equally
between the two countries. Of all the sites studied for
possible location of Amistad Dam, the Boundary
Commission found the Diablo site (Amistad), one mile
below Devils River and 12 miles upstream from the city
of Del Rio, to be the most suitable (International
Boundary and Water Commission, 1958, p. 59). With a
dam at Amistad of the height contemplated, power
releases of water at a head of 138 feet or higher can be
made 80 percent of the time. With a head of 104 feet or
higher, releases can be made 90 percent of the time, for
an average of 1,126,000 acre-feet annually (International
Boundary and Water Commission, 1958, p. 85).

The International Boundary and Water
Commission, in a study of Rio Grande streamflow at the
Amistad site covering a 57-year period, indicated there is
a water supply sufficient for a hydroelectric generating
capacity of 75,000 kw (United States share) during 81
percent of the time studied. Also, that 100,000 kw
could be developed 62 percent of the time.

Releases of water at Amistad for production of
hydroelectric energy will be subordinate to the releases
for domestic and irrigation use. The general plan of
operation will be that demands for capacity and energy
would be met first to the extent available at the Falcon
Hydroelectric Powerplant, with any additional capacity
and energy needed being supplied by the Amistad
Hydroelectric Powerplant when built (International
Boundary and Water Commission, 1958, p. 87).

The preliminary work of relocating highways,
railroads, pipelines, and other facilities began in October
1961. The first actual construction at the site began in
August 1963 with the drilling and pressure grouting of
the rock foundation. Construction of the dam began in
January 1965 and is scheduled for completion in March
1969.
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25, Toledo Bend Hydroelectric Powerplant

Location

Toledo Bend Hydroelectric Powerplant will be at
Toledo Bend Dam (Toledo Bend Reservoir) on the
Sabine River in Newton County, Texas, and Sabine
Parish, Louisiana, about 14 miles northeast of
Burkeville, Texas.

Ownership and History of Development

The project will be owned and operated by the
Sabine River Authorities of Texas and Louisiana.

The Texas share of the water to be appropriated
from Toledo Bend Reservoir is authorized by Permit No.
1994 (Application No. 2191), dated September 23,
1961, granted by the Board of Water Engineers to the
Sabine River Authority of Texas. The permit authorizes
a maximum appropriation of 750,000 acre-feet of water
annually. Of this, 600,000 acre-feet is for industrial use,
100,000 acre-feet for municipal use, and 50,000 acre-
feet for irrigation use. The permittee is authorized to use
water for generation of hydroelectric power at a rate of
flow not to exceed 16,000 cfs. The use of water for
hydroelectric power generation is subordinate to the use
of water for municipal, industrial, and irrigation pur-
poses. Power generation will be coordinated with these
other requirements to obtain the maximum use of water.

Power production will be sold to electric utility
companies serving the area, to supplement steam power
generation.

Construction of the project began May 11, 1964,
and was 98.6 percent complete at the end of December
1967.
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Physical Description

The powerplant will contain two 41,500 kw
generating units providing a total capacity of 83,000 kw.
The installation of power equipment was nearing com-
pletion at the end of December 1967.

Each of the two vertical generators will be a
41,500 kw, 3 phase, 60 cycle, 13,800 volt, 100 rpm unit
furnished by Allis-Chalmers Manufacturing Company.

Each of the two vertical turbines will be an English
Electric Company, 100 rpm Kaplan propeller type, with
a capacity of 58,500 hp at 68-foot head. Each unit will
be controlled by a high pressure actuator type governor
furnished by Baldwin-Lima-Hamilton Corporation. The
turbine runner is shown in Figure 28.

Water to each turbine will be supplied through an
intake structure consisting of three reinforced concrete
passages. The flow of water will be controlled by electric
hoist operated Broome type gates.

Headwater (top of conservation storage space) will
be at elevation 172.0 feet above msl. With one unit
running, the tailwater will be at elevation 91.0 feet
above msl, giving gross head of 81.0 feet. With both
units running, the tailwater will be at elevation 102.0
feet above msl, giving a gross head of 70.0 feet.



Figure 28.--Turbine runner being lowered into position at Toledo
Bend Hydroelectric Powerplant. Courtesy of Sabine
River Authority of Texas.
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