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PREFACE

The economic success and standard of living in this country have been
achieved, in part, at the expense of abundant supplies of low cost, non-
renewable, energy sources. In recent years however, diminishing reserves of
the preferred non-renewable energy sources, i.e. oil and natural gas, have
prompted a national energy policy which emphasizes conservation and the
development of new and renewable sources of energy. This report is a direct
result of the national energy policy as it focuses on our major existing
renewable energy resource, hydroelectric power.

Congress, in the Water Resources Development Act of 1976 (P. L. 94-587),
authorized and directed the Secretary of the Army, acting through the Chief of
Engineers, to undertake a National Hydroelectric Power Resources Study
(NHS). The primary objectives of the NHS were (1) to determine the amount
and the feasibility of increasing hydroelectric capacity by development of new
sites, by the addition of generation facilities to existing water resources
projects, and by increasing the efficiency and reliability of existing
hydroelectric power systems; and (2) to recommend to Congress a national
hydroelectric power development program.

The final NHS report consists of 23 volumes. Volumes I and II are the
Executive Summary and National Reports respectively. Volumes III and IV
evaluate the existing and projected electric supply and demand in the United
States. Volumes V through XI discuss various generic policy and technical
issues associated with hydroelectric power development and operation. Volumes
XII and XIII describe the procedures used to develop the data base and include
a complete listing of all sites. Volumes XIV through XXII are regional
reports defined by Electric Reliability Council (ERC) regions. The index map
at the inside back cover defines the ERC regions. Alaska and Hawaii are
presented in Volume XXIII.

This volume, number XXI, describes the hydroelectric power potential in
the Electric Reliability Council of Texas (ERCOT) region. A map depicting all
sites described in the text is located in the jacket, inside back cover.
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Chapter 1
REGIONAL OBJECTIVES

This report describes information developed during the course of the
National Hydroelectric Power Resources Study and is particularly related to
the developable hydropower resources within the geographic boundaries of
the Electric Reliability Council of Texas (ERCOT).

ERCOT was formally organized as a regional council of the National
Electric Reliability Council in 1970. The national council was formed in
1968 to augment the reliability and adequacy of bulk power supply in North
America. ERCOT membership is available on a voluntary basis to any Texas
utility engaged in the generation, transmission, or distribution of elec-
tric power. Membership as of January 1978 was 27 municipalities, 50 coop-
eratives, 8 investor-owned utilities, and a state agency. Member utilities
supply around 85% of total electric power in the state.

There are no unique objectives for developing hydroelectric power
potential within ERCOT. However, development of the potential within ERCOT
would contribute to the national objectives of reducing dependency on
imports of foreign oil and the general improvement of the welfare and
security of the nation.

The presentation is structured to show the current and projected elec—
trical energy requirements; the physical potential for developing hydro-
power; some economic, environmental, political, social, and institutiomnal
constraints to developing the physical potential; and the probable use and
impacts associated with developing the acceptable power potential within
the region.

Informational listings have been presented with ranking numbers which
indicate the probable order of interest which will be given to potential
developments within ERCOT. Detailed studies on the sites have not been
made. In some cases the potential capacity and energy estimates overstate
the actual power which can be developed. At existing projects, this is
particularly true because of upstream diversions, releases for fish and
wildlife preservation and enhancement, flood control, water supply, naviga-
tion, and recreation. Recommendations of the Secretary of the Army will be
presented to the Congress along with the final report.



Chapter 2

EXISTING CONDITIONS
(RELIABILITY COUNCIL PROFILE)

2.1 TOPOGRAPHY

The ERCOT system serves an area covering approximately 195,000 square
miles, wholly within the State of Texas. Except for the southwestern edge,
the ERCOT region is a series of plains. The southwestern edge extends into
an eastern range of the Rocky Mountains.

The plain slopes gradually southeastward from 4,000 feet elevation in
the Panhandle to sea level along the Gulf of Mexico Coast. It is inter-
rupted by two abrupt transitional features which create three distinct
physiographic provinces: the Great Plains, the Central Lowlands, and the
Gulf Coastal Plains. The abrupt transitional features are the Cap Rock
Escarpment and the Balcones Escarpment.

The Cap Rock Escarpment forms an irregular line from the Red River in
the Panhandle south into the Colorado River basin, turning west into New
Mexico. Formed by erosion, it is seen as a mountain wall decending in
elevation. The Balcones Escarpment was formed by a geologic fault. It
extends eastward from a point near Del Rio on the Rio Grande to near San
Antonio, where it turns northeastward and intersects the Colorado River
above Austin. The escarpment continues generally northward to the Red
River near Lake Texoma, but the lines become less distinct.

The Cap Rock Escarpment forms the eastern boundary of the Great Plains
in Texas known as the High Plains. The High Plains are almost completely
without erosional features. Elevations characteristically range between
2,500 and 4,000 feet. The level-to-undulating surface 1s interrupted only
by scattered shallow draws and lakes, and by the headwater courses of the
Brazos and Colorado Rivers. To the south, the alluvial cover of the High
Plains disappears, exposing the more resistant limestone substrata. This
extension of the Great Plains is known as the Edwards Plateau. Elevations
vary from about 750 feet at its southern and eastern borders to about
2,700 feet at its highest points. Its southeastern boundary is the
Balcones Escarpment.

The extension of the central Lowland province in Texas is known as the
North Central Plains. Covering approximately 16,000 square miles, the
North Central Plains is a rolling, lightly timbered area bounded on the
west by the Cap Rock Escarpment, on the south by a series of mesas known as
the Callahan Divide, and on the east, less distinctly, by the West Cross
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Timbers. While the North Central Plains was formed primarily as a slightly
rolling prairie by the erosion of limestone, some uncharacteristic topogra-
phic features are found in the area. Chief among these 1s the deep
entrenchment of the Brazos River in limestones, with the coansequent devel-
opment of steep tributary canyons and mesas. Elevations in the North
Central Plains range from 2,500 feet in the west to 800 feet in the east.
The area includes a conslderable portion of the Brazos and Red River
basins, and a small segment of the Colorado River basin.

All of the study area south and east of the Balcones Escarpment in
general 1s related topographically. The rolling, heavily forested lands of
eastern Texas give way toward the west and northwest to gently rolling
prairies. To the south, along the Upper Texas Coast, the timbered hills
grade into generally level coastal prairies and marshlands. Continuing
south along the coast, and west to the Rio Grande, the prairies merge into
undulating, brushy plains.

Elevations range from sea level along the coast to an average of about
500 feet at the uplift of the Balcones Escarpment, ranging somewhat higher
in the northwestern section. The Coastal Plain province contains all of
the Neches and San Jacinto River basins, most of the Trinity, San Antonio,
and Nueces River basins, and large segments of the Red, Sabine, Brazos,
Colorado, Guadalupe, and Rio Grande basins.

2.2 HYDROLOGIC CONDITIONS

Figure 2-1 shows the major river basins in the ERCOT region. All
rivers except the Red drain directly to the Gulf of Mexico. The Red River
drains into the Mississippl River. The principal drainage lines in ERCOT
have distinctly parallel southeasterly courses following the regional
slope. Except for the Rio Grande and Red, the main stem of each of the
principal streams orginates east of the Cap Rock Escarpment, although the
Brazos and Colorado Rivers are considered to rise in the High Plains.
Headwaters for the Rio Grande are in Colorado. The Red River heads near
the New Mexico-Texas border in Curry County, New Mexico. The streams tend
to be perennial through the Coastal Plain and Lower Edwards Plateau, becom-
ing intermittent in the North Central and High Plains areas. Figure 2-2
presents a flow duration curve typical of intermittent streams in the more
arid plains areas, and Figure 2-3 shows a flow-duration curve representa-
tive of the Coastal Plain and Lower Edwards Plateau.

Mean annual precipitation in the study area ranges from 52 inches in
the east to 12 inches in the west. The Gulf of Mexico is the principal
source of moisture and also moderates the climate of the iaterior.
Although the climatic zones are not sharply divided, major subregions
exhibit significant differences.

In the upper coastal plain, temperatures are comparatively high and
uniform, and average relative humidity is high. In a central belt
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Figure 2-=1

MAJOR RIVER BASINS IN ERCOT
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STREAMFLOW (CFS)

PERCENT OF TIME

Figure 2-2
FLOW DURATION CURVE (SEMI-ARID REGION)
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STREAMFLOW (CFS)
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Figure 2-3
FLOW DURATION CURVE (WET REGION)
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extending from around San Antonio to the Fort Worth area, drier and cooler
continental airmasses surge into the area, particularly in winter,
producing greater temperature variations. Precipitation in the central
belt is more moderate and irregular in occurrence. In the lower Coastal
plain warm and semiarid conditions prevail. Precipitation generally is
light compared to the high rate of evaporation and tramspiration, but
tropical storms occasionally bring heavy rainfalle In the High Plains
region, normal precipitation is low and temperatures vary over a wide range
from summer to winter.

The interaction of contrasting airmasses over the study area generally
produces both excesses and deficiencies of moisture. Heavy rainfall
causes flooding, and droughts are sometimes prolonged, especially in the
central section. Thus dependable flow can be a small amount of ‘average
annual flow.

Both topographically and hydrologically, the Balcones fault zone
exerts a considerable influence throughout most of the basins of the Study
Area. As they cross the fault zone, the streambeds of the Brazos and
Colorado Rivers are sharply sloped and deeply entrenched. Consequently,
many excellent natural reservoir sites and many of the best hydroelectric
powersites in the Study Area are in this transitional zone. One fault-zone
phenomenon is particularly characteristic of the upper Guadalupe, San
Antonio, and Neuces River basins. Because of the great height of the
western portion of the Balcones Escarpment, the streams of these three
basins, as they cut through the faulted area, descend rapidly hundreds of
feet through ravines. At the foot of the escarpment, they often cut into
the heavily fissured Edwards limestone and lose considerble quantities of
water, particularly in the Nueces and San Antonio basins. The Edwards
limestone discharges unusually large quantities of ground water through
springs, the largest of which are in the fault zone at New Braunfels, San
Marcos, and Austin in south central Texas.

2,3 ECONOMICS OF AREA

Economic analysis for the National Hydropower Study is based on OBERS
Projections, 1972: Regional Economic Activity in the US (1974). The
seven-volume report was prepared jointly by the Bureau of Economic Analysis
(Department of Coumerce) and the Economic Research Service (Department of
Agriculture). These projections have been designated by the US Water
Resources Council for use in water resources planning studies. The nation
is divided into 173 areas designated Bureau of Economic Analysis (BEA)
Economic Areas. The ERCOT region is approximated by the following 12 BEA
Economic Areas:

121 Wichita Falls, Texas
123 Lubbock, Texas

124 Odessa, Texas

125 Abilene, Texas

126 San Angelo, Texas
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127 Dallas, Texas

128 Killeen-Temple, Texas

129 Austin, Texas

141 Houston, Texas

142 San Antonio, Texas

143 Corpus Christi, Texas

144 Brownsville - Harlingen - San Benito, Texas

Figure 2-4 shows the economic areas in the ERCOT region. The economic
areas are outlined, and those included in the ERCOT analysis are
identified. The shaded area represents the ERCOT region. In 1978 the
estimated population of the ERCOT region was 11,283,000.

In 1970 combined earnings for the economic areas were $24.8 billion
(1967 dollars). Total earnings in the ERCOT region accounted for 4.4% of
1970 national earnings. ERCOT's share of national earnings has increased
since 1950. For the 20-year period 1950-1970, ERCOT earnings increased at
an average annual rate of 4.6% compared to 4% for the nation. Table 2-1
shows total earnings and earnings by industry for the ERCOT region.

Govermment, manufacturing, and trade sectors have contributed most to
the region's total earnings, accounting for 20%, 19%, and 18%, respec-
tively. Mining earnings are only 3% of the total earnings but represent
around 14% of national mining earnings. Agricultural earnings in 1970
represent 7% of national agricultural earnings and accounted for 5.6% of
total earnings in the region.

Earnings accounted for 80% of personal income in ERCOT in 1970. Total
personal income was $31 billion. Per capita personal income (PCPI) in
ERCOT was $3,202 in 1970, increasing from $1,881 in 1950. The average
annual growth rate of PCPI was 2.77% from 1950 to 1970. PCPI in ERCOT was
92% of the national average for 1970.

2.4 FUTURE DEVELOPMENT

Regional economic projections developed for the US Water Resources
Council and published in OBERS Projections; 1972: Regional Economic
Activity in the US are the basic projections of economic and demographic
growth used in this study. The OBERS projections show expected growth in
population, employment, personal income, and earnings. Employment and
earnings by industry are projected for the US and earnings by industry is
projected for economic areas.

The OBERS projections used in this study are developed from Bureau of
the Census Series E population projections.1 While the national
growth rate under the OBERS Series E assumption is considered valid for NHS
planning purposes, regional projections of population have been revised to
reflect regional growth experience for the 1970-78 period. Regional growth
in earnings has not been adjusted to reflect the change in population.
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ERCOT

Note: Numbers represent BEA Economic Areas

FIGURE 2-4

BEA ECONOMIC AREAS APPROXIMATING ERCOT
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Note:

SOURCE:

Tabie
TOTAL EARNINGS AND EARNINGS BY INDUSTRY - 1870

(MILLIONS OF 1967 DOLLARS)

SECTOR

Agriculture

Mining

Construction
Manufacturing
Transportation Utilities
Trade

Finance

Services

Government

TOTAL

Harza, Phase 1, page IX-4

2-9

2-1

VALUE

1,379

828
1,660
4,754
1,753
4,570
1,309
3,636
4,911

24,800

ERCOT Region 1is approximated by BEA Economic Areas:
125, 126, 127, 128, 129, 141, 142, 143, 1l44.

PERCENT

OF TOTAL

5.6
3.3
6.7
19.2
7.1
18.4
5.3
14.7
19.8

100

121, 123, 124,



Commercial and Industrial Development

Table 2-2 shows projected industrial and commercial development for
the region for the years 1980, 1985, 1990, and 2000. Industrial growth is
based on projected growth in manufacturing earnings and commercial growth
1s indicated by growth in earnings in transportation, utilities, trade,
finance, services, and government. OBERS projections of these earnings for
the US are also shown for comparison.

Manufacturing earnings for the ERCOT reglon are projected to be
$7.1 billion in 1980, and increase to $14.1 billion in 2000, representing
an average annual growth rate of 3.5%. Nationally, manufacturing earnings
are projected to increase at a lower rate, around 2.9% annually.

Projected growth rates in commercial and related earnings are lower
for the nation than for the ERCOT region. Commercial earnings in ERCOT are
projected at $25 billion in 1980, increasing to $54.4 billion in 2000.

Thi§ represents an average annual growth rate of 4.0%.

US commercial earnings are projected to increase at an average annual
rate of 3.8%, increasing from a projected $538 billion in 1980 to a projec-
ted $1,137 billion in 2000. All values are in 1967 dollars.

Population

Estimated population for 1978 for the combined BEA Economics Areas
approximating the ERCOT region is 11,283,000. This represents a 16%
increase from 1970, exceeding the national increase of 8% for the same
period. Table 2-3 shows historic and projected population for the United
States and the ERCOT region from OBERS and from a summation of regional
electric reliability council adjusted projections from Harza Phase II.
Harza Phase II projections for the United States differ from OBERS by less
than .2% in any projection year, and are considered Series E population
projections. US population is projected to increase 29% over the 30-year
period.

Harza adjusted projections for ERCOT are higher than OBERS projections
by 13% for each projection year. The higher growth reflects the 1970-78
growth experience, and a revision of the OBERS projection to 1985. OBERS
projected growth rates from 1985 to 2000 are retained in the revised pro-
jection. Population in ERCOT is forecast at 14,395,000 in 2000, represent-—
ing a 48% increase from 1970. Analysis of future electric power needs for
ERCOT is related to this population projection.

2.5 MAJOR ENERGY USERS

Annual electric energy generation in ERCOT for 1970-78 is shown in
Table 2-4. Energy generation has grown from 79,200 GWH in 1970 to
147,300 GWH in 1978, an average annual growth rate of 8.1%.
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Table 2-2

COMMERCIAL AND INDUSTRIAL EARNINGS PROJECTIONS
(MILLIONS OF 1967 DOLLARS)

INDUSTRIAL EARNINGS!/ COMMERCIAL EARNINGS2/

us ERCOT us ERCOT
1980 $219,486 $7,141 $ 538,332 $24,965
1985 252,985 8,518 649,138 30,403
1990 291,595 10,165 783,434 37,088
2000 388,479 14,096 1,137,011 54,439

FACTOR OF CHANGE FROM 1980

1980 1.00 1.00 1.00 1.00
1985 1.15 1.19 1.21 1.22
1990 1.33 1.42 1. 46 1.49
2000 1.77 1.97 2.11 2.18

1/ Manufacturing earnings projections

3/ Transportation, utilities, trade, finance, services, and
government earnings projections.

SOURCE: US Water resources Council. OBERS Projections, 1972:
Regional Economic Activity in the US, Series E Population.
Washington, April 1974. ERCOT projections summed for BEA Economic

Areas shown on page 2-7 and reported in Harza, Phase II, Exhibit
IX-I.
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Table 2-4
HISTORIC AND PROJECTED POPULATION-US and ERCOT

1970-2000
(Thousands)
UNITED STATES ERCOT REGION
OBERS SERIES E HARZA, ADJ OBERS SERIES E  HARZA, ADJ
1970 203,858 203,858 9,706 9,706
1978 - 219,170%/ - 11,283
1980 223,532 NA 10, 505 NA
1985 234,517 234,210 11,119 12,523
1990 246,039 245,826 11,781 13,292
2000 263,830 263,710 12,755 14,395
FACTORS OF CHANGE FROM 1970

1970 1.00 1.00 1.00 1.00
1980 1.10 NA 1.08 NA
1985 1.15 1.15 1.15 1.29
1990 1.21 1.21 1.21 1.37
2000 1.29 1.29 1.31 1.48

1/ As reported in Harza, Phase II, Exhibit 1-4. Current Population Reports.
Series P-25, No. 799, April 1979, quoted as the source of the 1978 popu-
lation estimate, shows US population for 1978 at 218,059,000.

SOURCE: US Water Resources Council. OBERS PROJECTIONS, 1972, Series E
Population, April 1974. ERCOT projections as shown in Harza,
Phase I p. IX-4, and Phase II, Exhibits IX-1 and IX-2.
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Tablo 2-4
ANNUAL ELECTRIC ENERGY GENERATION - ERCOT

YEAR GWH
1970 79,2001/
1971 NA
1972 NA
1973 105,400
1974 108, 600
1975 115, 900
1976 122,200
1977 136,400
1978 147,313

1/ From FPC Power Supply Areas 37 and 38.

SOURCES: 1970-77 Harza Phase I, Part II. Exhibit IX-3. NERC, "8th Annual
Review of Overall Reliability and Adequacy of the North American
Bulk Power System,” August 1978.

Energy consumption by consumer class is shown in Figure 2-5 for 1976.
Consumer class distribution is based on 1977 distribution for the State of
Texas. Industrial use is the largest consumer category in ERCOT, followed
by Residential and Commercial classes. Industrial use consumed 57,000 GWH
of electric energy in 1977, while 41,500 GWH were consumed by residences,
and 33,700 GWH were consumed commercially.

Industrial. Major industrial consumers in ERCOT are primary metals
and chemicals and allied products. Nationally, these industries account
for 26.5%Z and 20.17%, respectively, of the electricity purchased by manu-
facturers. Over 147 of the nation's petrochemicals are produced in the
Houston area. Major primary metals industries in ERCOT include steel and
aluminum.

Residential. Table 2-5 shows residential energy consumption and
residential electric energy consumption by end use for ERCOT. Data are
estimated using 1977 residential electric use, and 1970 total residential
and end use distribution. Major total energy uses are space heating, water
heating, and air conditioning. Space heating accounts for over half of
total residential energy use, but only 3.8% is supplied by electric energy.
Water heating is also supplied mainly by other fuel sources, with only 5.5%
supplied by electricity.
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In total electric energy use, air conditioning, refrigeration, and
lighting are the major residential end uses, accounting for 36Z, 21%, and
147, respectively, of the estimated 41,500 GWH hours of electric energy
consumed for residential purpose in ERCOT.

Commercial. Commercial usage in ERCOT in 1977 was 33,700 GWH,
accounting for around 25% of total electric consumption. The principal
commercial electric energy uses are lighting, space heating and cooling,
ventilation, and water heatinyg.

42%
INDUSTRIAL

COMMERCIAL
25%

RESIDENTIAL

Figure 2-5

MAJOR ENERGY USERS BY CONSUMER CLASS

(1977)
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Table 2-5
RESIDENTIAL ENERGY USE - ERCOT

(1870 DISTRIBUTION ~- 1878 ENERGY USE)

TOTAL PERCENT ELECTRIC PERCENT ELECTRIC ENERGY
RESIDENTIAL OF TOTAL RESIDENTIAL OF TOTAL AS A PERCENT OF
ENERGY USE: RESIDENTIAL ENERGY USE: RESIDENTIAL  TOTAL RESIDENTIAL
END USE GWh EQUIVALENTS ENERGY USE (GWh) ELECTRIC ENERGY  ENERGY USE:
Space Heating 98,300 51.1 3,735 9 3.8
Water Heating 30,200 16.4 1,660 4 5.5
Cooking 6,900 6.5 830 2 12.1
Clothes Drying 2,000 1.1 1,245 3 63.0
Refrigeration 8.700 A 8.715 21 100.0
Lighting 5,800 3.1 5,810 14 100.0
Air Conditioning 14,900 7.8 14,940 36 100.0
Other 19, 200 9.6 4,565 11 23.8
TOTAL 186,0001/ 100.0 41,500 100 22.3

1/ 186,000 GWh = 634 trillion BTU's

Source: Computed from Harza, Phase I, Part II, Exhibit IX - 3.
Harza, Phase 2, Table C-1, p C-4, Table C-2, pC-5. Table C-3, pC-7.

Residential energy use data are for West South Central Census Region, Arkansas, Louisiana,

Oklahoma, and Texas.



FOOTNOTES

1/ US Bureau of the Census. Current Population Reports, p 25, No. 493,
December 1972, plus unpublished tabulations.

2/ Harza cites California studies for this information.
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Chapter 3
EXISTING ENERGY SYSTEMS

3.1 EXISTING ENERGY SYSTEMS EXCLUDING HYDROPOWER

The electric utilities industry serving the ERCOT region is made up
primarily of private utilities. Ownership of generating capacity was 8l.5%
private, 14.7% municipal, 3.5% state, and less than 1.0% other, including
Federal and cooperatives. ERCOT has operated as a closed system, with lit-
tle interconnection and exchange with other regional reliability councils.
Existing and planned generating capacity by major fuels are discussed
below. As of January 1, 1978, generating capacity in ERCOT was 37,029 MW:
86.5% gas; 11.1% coal; 1l.5% combined cycle; and 0.6% hydroelectric.

NUCLEAR

There are no operating nuclear plants in ERCOT at this time. Five
units are under construction. Comanche Peak #1, a 1150 MW unit at Glen
Rose, is scheduled for completion in 1981l. The second 1150 MW unit at Glen
Rose is scheduled for completion in 1983. South Texas Project #1, a
1250 MW unit at Atascosa is scheduled for completion in 1984, and the
second 1250 MW unit, South Texas project #2, is scheduled for completion in
1986. The fifth unit, Allens Creek #1, a 1130 MW unit in Austin County, is
scheduled for completion in 1937. Collectively, these units would add
5,930 MW of base load capacity to the ERCOT system. Nuclear power
development, however, has not proceeded on schedule. Plants under
construction are privately owned.

The major favorable impact associated with nuclear power production is
the assurances of a sufficient domestic energy source to permit continued
high energy-based economic growth in the US.

Major environmental concern associated with the use of nuclear fuel is
the danger of radioactive materials at all stages: mining, milling, fuel
processing, power generation, transportation, and waste disposal. Specific
points of possible contamination include human exposure to radioactive gas
and dust in mining and milling, atmospheric releases of radiocactive gases
in fuel processing and power generation, disposal of long-life radioactive
wastes, and accidents at all stages. Impacts on land use are felt at min-
ing, generation, and disposal sites. Water pollution is a concern in the
disposal of mine drainage water, and in thermal pollution from the release
of cooling water. Additionally, water is consumptively used in cooling
processes.

In addition to radioactive gases, fluoride, sulfides, and nitrides are
released into the atmosphere during fuel fabrication. The sitings of
nuclear plants and of waste disposal operations are of physical, environ—
mental, and political concern.
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COAL

Coal generating capacity as of 1 January 1978 was 4,127 MW in the
ERCOT region. Coal accounted for 11l.1% of generating capacity and 13.27% of
total power production. As reported in April 1979, coal generating capac-—
ity had increased to 7,800 MW and, by 1988, is projected to increase to
20,300 MW. Federal policy encourages the use of coal for power generation.
Coal is used primarily for base load. Ownership 1s primarily private.

Lignite coal is used extensively in power generation in ERCOT. Around
60% of existing and scheduled coal-fired capacity uses or will use lignite.
Lignite reserves in Texas are estimated at 10.4 billion short tons at
depths of less than 200 feet, and approximately 100 billion tons at deeper
levels. Bituminous coal reserves are also located in the state, but sulfur
content is high, and this coal is not mined extensively. Currently, util-
ity companies are bringing in western coal for power generationm.

A number of environmental problems result from the use of coal,
including lignite coal. Surface mining is the prevalent mining process in
Texas, and major environmental problems assoclated with these operations
are potential damage to land and water resources. Careful planning is
required to restore damaged lands and to protect water sources. Limited
water supplies in western states complicate mining operations there. Land
areas are required for waste materials disposal. Impacts on human health
and safety from coal mining operations are well documented.

Transporting coal by rail contributes to noise and congestion in
developed areas. Transporting slurry through proposed pipelines would
raise a number of environmental, land use, social, legal, and political
issues.

Power generation through direct coal burning is expected to account
for 90% of coal power production through the year 2000. The major environ-
mental concern with direct coal combustion is air pollution. Pollutants
released into the atmosphere include sulfur dioxide, nitrogen oxides, par-
ticulates, hydrocarbons, and carbon monoxides. Sulfur dioxide and partic-
ulates can form sulfates which can be transported several hundred miles in
the atmosphere and washed out in acid rain, impacting adversely on plant
and animal life. Additionally, there is some concern for continued long-
term emissions of carbon dioxide, which could cause global climate changes.
Large quantities of fly ash and flue gas sludge result from coal combustion
and create waste disposal problems. Coal gasification, liquefaction, and
other advanced tec?nologies are not expected to be developed extensively
until after 2000.°

GAS
In 1978 gas—fired plants accounted for 86 percent of total generating
capacity, and generated 79 percent of total electrical energy in ERCOT.

Gas 1s used for base, intermediate, and peaking power.
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While gas 1s the major generating fuel in ERCOT, its importance is
expected to decline in future years. Conventional gas supplies are uncer-
tain, and federal policy restricts the use of natural gas for power genera-
tion. ERCOT projects a decline in gas generating capacity over the 1978-87
period. In 1987, however, 7&5 is still projected to account for 537 of
total generating capacity.6

Natural gas is a clean fuel and is produced in ERCOT from conventional
sources. Its use as projected would not involve additional environmental
impacts. Use of natural gas from Alaska and Canada would require the con-
struction of pipelines which have the potential to cause significant
environmental damage. Production of natural gas from unconventional
sources incurs possible contamination of groundwater sources and possible
subsidence could result fr7m withdrawals of large volumes of geopressured
brines in the Gulf Coast.’

Over 80%Z of gas—fired generating capability is investor owned. WMunic-

ipals own around 14%, cooperatives around 2%, and Lower Colorado River
Authority (a state agency) around 3%.

3.2 ROLE OF EXISTING HYDROPOWER IN EXISTING ENERGY SYSTEM

Hydropower plays a small role in total electric power generation in
ERCOT. Total hydroelectric capacity that can be considered, directly or
indirectly, to be a part of the ERCOT system is around 370 MW. Table 3-1
shows hydroelectric plants in the ERCOT region. Only 6 of the 17 plants
shown are listed by the reliability council as a part of their system. The
plants shown are those belonging to the Lower Colorado River Authority.
Capacity from Whitney, Denison, and Morris Sheppard are shown as imports to
the system. Projects along the Guadalupe River account for 16.1 MW capac—
ity. Falcon Dam and Eagle Pass plants sell power to an ERCOT member but
are not shown as part of the system.

Lower Colorado River Authority (LCRA) is the major owner of hydropower
capacity in ERCOT. 1Its 191 MW capa7ity accounts for 51% of total hydro-—
power capacity shown in Table 3-1.8 LCRA is a state agency providing
electric power to 1l cooperatives and 33 cities in Central Texas. The
agency owns a total of 1,503 MW capacity.

Federal power is generated at two Corps of Engineers plants, Whitney
and Denison, and at Falcon Dam, an International Boundary Commission pro-
ject. Power from Corps dams is marketed through the Southwestern Power
Administration (SWPA), an agency under the US Department of Energy. The
agency markets four basic classes of power to its customers: firm power,
peaking power, interruptable capacity, and excess energy. The agency is
phasing out firm power services as contracts expire since hydropower pro-
duction marketed by SWPA is not well suited to such service. Peaking power
contracts typically guarantee a minimum yearly usage of 1,200 hours per KW
of peaking power. 1Interruptable capacity service generally involves a
guaranteed capacity within a time range, but not for a specific time of
production. Energy produced from water that would otherwise spill at
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reservoirs is marketed as excess energy. It is not a dependable source of
power, and 1s marketed at an energy rate only, since the power does not
reduce theilr capacity requirements.

PARAMETERS GOVERNING THE USE OF EXISTING HYDROPOWER

Since hydropower accounts for such a small percent of total electric
power generation in ERCOT, its impact on total system operation is small.
Water availability, multiple water use interests, and institutional
arrangements are major parameters governing its production and use.

Water available in ERCOT is insufficient to permit continuous opera-
tion of hydropower plants. Additionally, there is considerable variation
in annual rainfall, and the range of hydroelectric production can be wide.
Thus, the dependable production at hydropower sites tend to be a small per-
cent of average annual production.

As shown in Table 3-1, except for plants of Guadalupe-Blanco River
Authority, hydropower plants are built as a part of a multipurpose system.
In many cases, energy generation is scheduled with downstream demands for
water supply rather than with the change in electric power demand. Addi-
tionally, rivers are operated as a system. Hydroelectric power, flood
control, and other authorized purpose operations are made for mutual
optimization. Water releases cannot always be timed when firm or peaking
power is needed, and power produced from nonpower required releases is
marketed at secondary power values, which are considerably less than the
value of firm or peaking power. For the year ended 30 September 1979, over
40% of total energy sold from Corps projects in ERCOT was sold as excess
energye.

A number of conflicts of interest are associated with hydroelectric
production. Water releases for power generation result in wide and fre-
quent variations in lake levels, and this has been objected to by sportsmen
and property owners around lakes. Fluctuations in downstream flow has
caused sloughing of stream banks, particularly in sandy areas.

Nearly all of the hydroelectric power plants in the ERCOT region have
been developed by public entities. Lower Colorado River Authority (LCRA)
operates its hydroelectric plants as a part of its larger generating system
to market wholesale electric power and energy to ll cooperatives and
33 cities in Central Texas. LCRA has no taxing authority and funds for
operating its power facilities are generated from sales. Power rates for
LCRA are subject to the approval of the Texas Public Utility Commission.
Power from Federal projects is sold at cost of production. SWPA is
required to market energy "in such a manner to encourage the most wide-
spread use, consistent with sound business principles."g/ The agency
is also required to give preference to public bodies and cooperatives in
marketing power.
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Table 3-1
HYDROELECTRIC GENERATING PLANTS IN THE ERCOT AREA

PROJECT TYPE DRAINAGE EFFECTIVE AVE. ANN PLANT

SITE, STREAM, COUNTY YEAR PURPOSES2 STURAGE? AREA HEAD CAPACITY ENERGY FACTOR
(SQ M1) (FEET) (MW) (GWH)
LOWER COLORADO RIVER AUTHORITY

Alvin Wirtz, Colorado, Burnet 1928 H,I,S,R RES 36,290 86 45.0 86 .21
Buchanan D, Colorado, Burnet 1938 H,S,R RES 31,250 131 22,5 67 <33
Inks Dam, Colorado, Burnet 1938 H,S,R RES 31,290 60 12.5 46 42
Lake Travis, Colorado, Travis 1940 I,H,S RES 25,250 170 67.5 200 «34
Max Starcke, Colorado, Burnet 1951 H,S,R RES 36,325 56 30.0 56 21
Tom Miller, Colorado, Travis 1938 H,S,R RES 38,240 61 13.5 70 «59

GUADALUPE-BLANCO RIVER ATHORITY

Abbott TP3, Guadalupe, Guadalupe 1928 H RR 1,915 30 2.8 9 .37
Dunlap TP1, Guadalupe, Guadalupe 1928 H RES 1,910 46 3.6 14 «43
Guadalupe-A, Guadalupe, Guadalupe 1927 H RR 1,965 26 2.48 7 +«33
Guadalupe-B, Guadalupe, Guadalupe 1932 H,R RR 1,920 28 2.4 8 «38
H~4, Guadalupe, Gonzales 1931 H RR 2,159 26 2.4 8 37
H-5 Dam, Guadalupe, Gonzales 1931 H RR 2,210 28 2.4 8 - 37

BRAZOS RIVER AUTHORITY

Morris Sheppard, Brazos, Palo Pinto 1941 H,I,S,R,0 RES 22,550 126 22.5 82 41



Table 3 -~ 1 (continued)
PROJECT TYPE DRAINAGE EFFECTIVE AVE. ANN PLANT
SITE, STREAM, COUNTY YEAR  PURPUSESZ/  STORAGE}/  AREA HEAD CAPACITY ENERGY FACTOR
(SQ MI) (FEET) (MW) (GWH)
US GOVERNMENT CORPS OF ENGINEERS
Denison, Red, Bryan, DK/ 1944  C,H,S,N,0  RES 39,719 92 70 244.0 .39
Whitney Dam, Brazos, Bosque 1951 C,S,R,H RES 26,600 92 30 72.4 27
INTERNATIONAL BOUNDARY COMMISS ION
Falcon Dam, Rio Grande, Zapata 1969 C,[,H,R RES 126,423 180 31.5 87.5 32
CENTRAL POWER AND LIGHT
Eagle Pass, Maverick, Maverick N/A H,L RR N/A 81 9.6 50.0 .59

1/ Dnly plants belonging to LCRA are listed as a part of the ERCOT system.
Engineers ere shown as igperts to the system.

Plants belonging to Brazos River Authority and Corps of

2/ 1 = Irrigation, H= Hydroelectric, C = Flood Control, N = Navigation, S = Water Supply, R = Recreation, O = Other.

3/ RES = Reservoir, RR = Run of River.

FPC-p43, Washington 1976.

5/ 1/2 in SWPP system.

4/ Capacity as shown in Federal Power Commission, Hydroelectric Power Resources of the United States, Developed and Undeveloped.



FOOTNOTES
2/ Harza, Phase 1, Part 1II, Table IX-5, Page IX-7, Includes Hydropower

4/ US Department of Energy. “National Energy Plan II," Appendix,
Environmental Trends and Impacts. Washington, DC, 1979.

5/ Ibid.

6/ National Electric Reliability Council.

7/ “"National Energy Plan II," 1979.

8/ ERCOT shows 230 MW capacity in "Electric Reliability Council of Texas
Report to the Department of Energy on Coordinated Bulk Power Supply

Programs,"” San Antonio, Texas, April 1, 1980. Capacity reported here
from FPC, Hydroelectric Power Resources of the United States, 1976.

9/ Federal Register, Volume 44, No. 150, August 2, 1979, p 45468.
Statutory authority 1is Section 5 of the Flood Control Act of 1944.
(58 Stat. 890, 16 USCA 825S).
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Chapter 4
DEMAND SUMMARY

To define a reasonable range of future electricity demands, three
electricity projections (Projections I, II, and III) are developed from
published and regfé}y available information and data on electric power
demand forecasts.

Projection I is derived from member utilities of ERCOT. Each NERC
region is required to annually forecast electric demand and supply for the
next 10 years and provide a "conceptual planning” projection for the fol-
lowing 10 years. The conceptual planning projection is for peak demand.
The reports filed by the utilities through NERC to the Department of Energy
on 1 April 1979 were used in this study.

Projection II is derived from forecasts made by the Institute for
Energy Analysis (IEA) at the Oak Ridge Associated Universities in September
1976, The main finding of the IEA study is that both the Gross National
Product (GNP) and energy demand are likely to grow significantly more
slowly than has been assumed in most analyses of energy policy. From this
study the annual per capita electric energy consumption growth rate in the
United States 1s projected to be 2.6% for the period 1978-2000, 11

Projection III is based on the "Consensus Forecast of US Electricity
Demand.” The electricity demand in the "Consensus Forecast"” was derived
from an average of 15 forecasts made by private and Federal economists in
the post—embargo period. The forecasts are conservation oriented
and do not reflect historical growth trends of the pre-embargo period.
Based on this study, average annual growth in per capita electric energy
consumption will increase at an average annual rate of 4.5% from 1978 to
1985 and decrease over the projection period to an average annual 3.2% for
the 1995-2000 period.

Projections II and III are based on per capita electric energy growth
rates. Adjusted OBERS population projections in Table 2-3, page 2-12, are
used with Projections II and III to project total electric energy demand in
ERCOT.

Projection I is projected as total electric energy demand to 1988. To
project total electric energy demand to 2000 for the utility projection,
peak load projections to 1998 are related to the projected 1985-88 load
factor and extrapolated to 2000.

A summary of the Alternative projections 1s shown in Table 4-1.
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1978
1985
1990
1995

2000

1978
1985
1990
1995

2000

Table 4~1

ALTERNATIVE ELECTRIC ENERGY DEMAND

1978 AND PROJECTED 1985-2000

PROJECTION I*

PROJECTION II

FACTORS OF CHANGE FROM 1978

TOTAL PEAK
DEMAND DEMAND
(GWH) (Gwy

x 1000

147.4 28.6
206.2 41.3
261.2 52.4
328.0 65.8
409.7 82.2
1.00 1.00
1.40 L. 44
1.77 1.83
2,26 2.30
2.78 2.87

TOTAL PEAK
DEMAND DEMAND
(Gwi) (aw)

x 1000
147.4 38.6
195.8 39.2
236.3 47.4
279.6 56.1
330.8 66. 4

1.00 1.00
1.33 1.37
1.60 1. 66
1.90 1.96
2.24 2.32

*Growth for ERCOT selected for analyses.

SOURCE:

Harza Engineering,

PROJECTION III

TOTAL PEAK

DEMAND DEMAND

(GwH) (cw)

x 1000

147.4 28.6

222.6 44.6

287.5 57.7

351.9 70.6

428.7 86.0
1.00 1.00
1.51 1.56
1.95 2.02
2.39 2.46
2.91 3.01

"The Magnitude and Regional Distribution of
needs for Hydropower,” Phase 1T, Exhibit IX-2, March 1980.



4.1 CAPACITY

Figure 4-1 presents alternative peak demand projections for ERCOT to
2000. Peak demand in 1978 was 28,600 MW, and the projections to 2000 range
from 66,400 MW under Projection II to 86,000 MW under Projection III.
Projection I, the utilities projection, is the median projection. Under
Projection I peak demand is projected at 82,200 MW in 2000, increasing at
an average annual rate of 4.9% over the 22-year period.

In 1978 existing capacity was 37,029 MW. Reserve margin was 29%.
Projected reserve margin for ERCOT is 25% for 1985, 18% for 1990, and 17%
for 1995 and 2000. Resources needed to serve the ERCOT system in 2000 are
96,200 MW, based on the median projection. To meet this demand, a net
59,200 MW of new capacity will have to be added to the system over the
1979-2000 period.

4.2 ENERGY

Total energy demand from the alternative projections are shown in
Figure 4-2. Total energy demand in 1978 was 147,400 GWH. Projected growth
in energy demand ranges from 330,800 GWH under the lower projection to
428,700 GWH under the highest projection. The median projection shows
energy demand increasing to 409,700 GWH in 2000. As noted earlier, the
wedian projection was used to analyze the need for hydropower development.

Demand for electric energy varies over the day, week, and year.
Annual seasonal variations are represented by a summer peak, winter peak,
and off- season load. Seasonal peak varies by region, but most regions,
including ERCOT, experience the highest peak load in summer.

Figure 4~3 shows a weekly load curve representing summer peak load in
ERCOT. Peak, intermediate, and base loads are designated on the figure.
As defined for this study, base load 1is tse mean minimum load of the
Monday-Friday peak load period plus 10%. 14/ Peak load is defined as
the greatest difference between the daily peak and the daily load equaled
or exceeded 12 hours a day, Monday through Friday. The intermediate load
is that portion between base load and peak load. It usually lasts from
12-14 hours beginning in the early morning and lasting until late after-
noon. As shown in Figure 4-3, base load in ERCOT for 1977, is estimated at
around 68% of the peak load demand, intermediate load at around 18% and
peak load the remaining 14%.

4.3 PROJECTED GENERATION MIX

Table 4-2 shows the projected generating mix for toral capacity needs
discussed above. Both fuel and load mixes are shown. Gas, coal, and
nuclear fuels are projected to provide the bulk of fuel requirements for
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Table 4-2
PROJECTED GENERATION MIX - ERCOT

(Percent of total capabllity)

GENERATION MIX

Base

Nuclear
Coal
Gas

Intermediate

Gas
Other

Peaking

Gas

01l

Conv. Hydro
Pumped Storage
Other

Total Capacity (MW)

SOURCE: Harza Engineering, “The Magnitude and Regional Distribution of the

1985
Z

10-12
27-29
33-35

15-17

13-15
0-1
0-1

51,600

1990
Z

12-14
30-33
30-32

15-17

13-15
0-1
0-1

61,800

Needs for Hydropower,” Phase 1I, P. IX-7.

1995

12-14
32-35
25-28

15-17

13-15
0-1
0-1

0
0

77,000

2000

12-16
35-40
20-25

14-17

12-15
0-1
0-1

0
0

96,200



electric generation in ERCOT. Conventional hydropower 1s projected to
supply no more than 1 percent of total gemerating capability. See
Figure 4-4 for changing patterns of generating fuel mix.

Conventional hydropower capacity is projected to range up to 500 MW in
1985, to 600 MW in 1990, to 800 MW in 1995, and to 1,000 MW in 2000. As
shown in Chapter 3, existing hydroelectric capacity in ERCOT is 371 MW.

The National Hydropower Study has identified 19 developed sites and

33 undeveloped sites with an estimated potential capacity of 604 MW.

Table 4-3 shows a distribution of potential hydropower identified in the
study. Methodologies used in estimating developable hydropower are discus-
sed in the following chapter.
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Table 4-3

POTENTIAL HYDROPOWER DEVELOPMENT

EXISTING PROJECTS - NO POWER

CAPACITY ENERGY!/  PLANT
SITES MW GWH FACTOR
Reservoir: 18 136.32/ 285,92/ .24
Run of River: 1 1.1 6.8 .71
Total: 19 137.4 292.7 .24

UNDEVELOPED SITES

Reservoir: 32 453.8 906. 4 .23
Run of River: 1 12.6 43.2 _39
Total: 33 466.4 949.6 .23
Grand

Total: 52 603.8 1,242.3 «23

1/ Average annual

2/ Includes estimates for Amistad from Federal Power Commission,

T Hydroelectric Power Resources of the United States, Developed and
Undeveloped, Washington, January, 1976. Values are 80 MW capacity and
156,000 GWH average annual energy.
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FOOTNOTES

This section is adapted from pages 4 and 5 of Harza Engineering,

"The Magnitude and Regional Distribution of Needs for Hydropower, The
National Hydropower Study," Phase II. The source of Projection I is
"Regional Electric Reliability Council," Reply to Appendix A-2 of
Order No. 383-5. Docket R-362, April 1, 1979. Source for Projection
II is Institute for Energy Analysis, "US Electricity Supply and Demand
for the year 2000," Oak Ridge National Laboratory, May 1977. Source
for Projection III is J. A. Lane, '"Consensus Forecast of US
Electricity Supply and Demand to the year 2000," Oak Ridge National
Laboratory, May 1977.

This is the lower of two forecasts made in the IEA study.
The 10% addition provides for the fact that baseload can be cycled,

and that maximum efficiency occurs at less than full load. Harza, II,
p 121.



Chapter §
METHODOLOGY

5.1 PROCEDURES AND CRITERIA

The evaluation of potential hydropower sites was accomplished through a
series of computation and screening stages. These stages were designed to
apply more detailed and accurate analyses to a successively smaller number
of potential sites. The first stage of analysis and screening was based
only on the physical power potential at the site and was used essentially to
determine which sites would be included in the NHS preliminary computer data
base. The second stage provided for a hydrologic, power, energy, and eco-
nonic analysis and a screening based on both power potential and benefit-to-
cost ratio. During this stage, only the specific power facilities (i.e.,
turbines, generators, powerhouse, etc.) were consldered in the economic
analysis. The third stage consisted of two distinct phases. The first
phase allowed for much improved power, cost, and benefit analyses. The
second phase of stage three lnvolved collection of avallable information on
the envirommental, social, and ianstitutional impacts and the general public
attitude toward development of the hydropower potential at sites remaining
after the first phase screening.

The final stage of preparation for presentation of information on hydro-
power potential in the reglonal report counsisted of three major elements:
first, identification of that potential which might be developed in the near
future (by 1990) as opposed to that which might be developed thereafter;
second, ranking of projects by several criterla which might lndicate the
relative merit or probability of development; and third, showing how this
potential might be utilized in meeting the projected power and energy needs
of the region.

In the first stage, extensive use was made of the existing computer data
base developed by the Corps in a National Program of Inspection of Dams.
For purposes of the National Hydropower Program, the earlier data base pro-
vided name, location, maximum storage capacity, and maximum hydraulic height
of dam for some 49,500 existing dams. Since drainage area and flow data
were not given, some assumptions had to be made which would allow a relative
assessment of the potential at each site. The assumptions used were based
on the rationale that helght of dam and storage capacity provided in the
construction of the dam would give some indication of the flow at the dam.
The assumptions used were: that continuous flow would be available suffi-
cient to refill the maximum storage capacity of the reservoilr in each
24-hour perind; that this flow could be converted to power with a net head
equal to the maximum hydraulic height of the dam; and that the combined
efficiency of this conversion would be 85%. Thus the equation:

KW = QHE = 0.072 QH



where KW

power in kilowatts

Q = flow in cubic feet per second
H = net power head in feet
E = efficiency

Since one acre-foot ylelds approximately 0.5 cubic feet per second for
a 24-hour period,

KW = 0.072 x 0.5 SH = 0.036 SH
where S = storage in acre-feet

This computation, with its assoclated assumptions, gave an extremely
optimistic estimate on power potential for most dams. Therefore, the
screening level based on these results was 1,000 KW. Data on all existing
dams which met these screening criteria were transferred by machine to the
National Hydropower data base. Data on undeveloped sites which met these
screening criteria were coded by field personnel, keypunched, and added to
the National Hydropower data base. Undeveloped sites were identified from
previous studies by local, State, and Federal water resources agencies.

Information required for the second stage screening were: power poten-
tial in KW; average annual energy in KWH; annual costs for construction,
operation, and maintenance of the power features of the projects; and annual
benefits from the power potential. Annual benefits were computed in each
case based on the power potential, the average annual energy, the average
annual plant factor, and regionalized unit benefit values provided by the
Federal Energy Regulatory Commission. Annual benefits were computed in each
case based on parametric cost estimating curves developed for this purpose
which related construction costs of the power features to power potential in
KW and design head for the project. Allowances for contingencies, engineer-
ing, design, supervision, and administration were added to the construction
cost to determine a total investment cost. The total investment was annual-
ized assuming a 50-year life and an interest rate of 6 5/84. Estimated
annual costs of operation, maintenance, and major replacement were then
added to the annual investment cost to determine the total annual project
cost.

In order for the computer program to compute the costs, benefits, power
potential, and the average annual energy, the average net power head (as-
sumed to be the design head) and the FERC benefit region must be determined.
The field personnel were given three options for providing this information.
First, information from a previous study could be entered into the data
base. Second, a field estimate performed specifically for this study could
be entered. Third, sufficient basic data to allow machine computation of
this required information could be entered into the data base along with a
coded request for machine computation. Basic data required for the third
option included drainage area above the site, the average net power head,
and a selected representative US Geological Survey streamflow gage.
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Field determination of the drainage area was mandatory. However, options
were given on the other two items. In the event the average net power head
was not estimated by the field, a machine determination was made based on
either the maximum hydraulic height of dam (mandatory) or on the height to
normal retention (optional). Assumptions made in the machine selection
resulted in an average net head equal to 85% of the height to normal reten-
tion, when given, or to 72.25% of the maximum hydraulic height of dam when
the height to normal retention was not given. In the event that field per-
sonnel opted not to select a representative USGS flow gage, the latitude and
longitude of the dam site were required as input data. Given drainage area,
latitude, and longitude, the computation routines automatically selected a
gage representative of the dam site.

Given an average net power head and a representative streamflow gage,
the machine computations proceeded as follows: historical daily flows at
the representative gage site were converted to a flow-duration curve; the
gage flow-duration curve was transferred to the dam site by a simple drain-
age area ratio; and the resulting dam-site flow-duration curve was converted
to a power duration by multiplying each flow ordinate by the average net
power head and a conversion factor of 1/11.8 or 0.08475.

For each of 10 points on the power duration curve ranging from the value
exceeded 95% of time to 5% of time, the following computations were per-
formed: average annual energy was assumed to be equal to the area of the
power—-duration curve below the selected power ordinate; average annual plant
factor was computed using the selected power value and the average annual
energy; unit capacity and energy values were selected from the FERC power
benefit curves and multiplied by the selected power value and average annual
energy to obtain annual benefits; total annual power costs were computed, as
stated above, based on the selected power and the average net head; and
benefit-to-cost ratio and annual net benefits were calculated.

A curve was fitted to the 10 values of annual net benefits obtained
above and the point of maximum net benefits within the range of investiga-
tion (5% to 95% exceedance) was determined.

The power potential and average annual energy computed at this point of
maximum net benefits were selected for subsequent screening and were printed
in our report "National Hydroelectric Power Resources Study - Preliminary
Inventory of Hydropower Resources” (July 1979) for those projects with power
potential greater than 50 KW and a benefit-to-cost ratio greater than one.

Table 5-1 shows the regionalized benefit rates for ERCOT as provided by
FERC on 23 June 1978.

Tables 5-2 and 5-3 show the parametric cost data for power features
which were used in the second stage computer analyses.

Additional data were gathered for sites passing stage two screening to
permit more refined estimates of costs, energy potential, and benefits
associated with hydropower development. Adaitional physical data gathered
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Table &5-1
FERC REGIONAL POWER VALUES

ERCOT

APFL/ capacITYZ/ ENERGY3/
0 39.8 .0
10 29.3 29.8
20 29.3 23.8
30 65.9 22.6
40 65.9 21.1
50 119.1 9.4
60 119.1 9.6
70 119.1 9.7
80 119.1 9.8
90 119.1 9.9
100 119.1 9.9

1/ Annual plant factor.

2/ Capacity benefit in dollars per kilowatt.

3/ Energy benefit in mills per kilowatt hour.

NOTE: Federal Energy Regulatory Commission power values are for
January 1978.



Table

5§ -2
PRELIMINARY COST CURVES

SINGLE UNIT POWER PLANT COST DATA (.1-10 MW)
(89,000)

DESIGN HEAD (FEET)

INSTALLED
CAPACITY
(MW) 10 20 30 40 50 60 70 80 90 100
ol $145 $90 $64 $44 $41 $38 $36 $33 $30 $26
02 185 130 80 52 49 46 42 39 36 32
o3 230 150 95 6] 57 53 49 45 41 37
o4 300 180 115 " 67 62 57 53 49 44
o3 370 210 135 84 n 70 64 59 54 50
N 470 260 160 98 91 84 7 " 65 60
o7 600 300 180 110 103 96 S0 83 74 69
-8 760 340 210 131 122 113 105 96 87 79
o9 960 390 250 160 147 134 122 13 105 97
1.0 1,200 440 28) 180 167 153 140 131 122 114
2.0 1,450 1,000 810 640 582 526 470 441 413 385
3.0 1,800 1,550 1,450 1,400 1,306 1,213 1,120 1,040 966 890
4,0 2,300 2,100 2,100 2,100 2,040 1,970 1,900 1,800 1,700 I,600
5.0 3,200 3,100 3,100 3,100 2,980 2,870 2,750 2,630 2,500 2,400
6.0 4,600 4,100 4,100 4,100 3,983 3,870 3,750 3,600 3,450 3,300
7.0 5,800 5,300 5,300 5,300 5,170 5,030 4,900 4,730 4,570 4,400
8.0 7,000 6,700 6,700 6,700 6,530 6,370 6,200 6,000 5,800 5,600
9.0 8,700 8,200 8,200 8,200 17,970 7,730 7,500 7,270 7,030 6,800
10,0 10,000 10,000 10,000 10,000 9,570 9,130 8,700 8,430 8,170 7,900

NOTE: Cost |tems vary somewhat wlth type of unlt, Cost ltems considered Inciude excavatlon,
bulkheads, turbine, generators, accessory electrical equlpment, auxl!lary mechanical systems,
and contractor mobliization and preparatlon, Intake works, and 1f appllicable, Intake and

talirace gantry crane and powerhouse bridge crane,
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Table 8-3

SINGLE UNIT POWER PLANT COST DATA

{81,000)
DESION MEAD (FEET)

(10-200 MW)

0

n

W

&0

00

10,000 10,000

BEEEEEEssasusssBs

10,000
15,000
18,50

10,000
15,000
18,50
20,000
25,000
28,500
31,50
35,000
38,000
41,00
42,000
53,000

9,57
14,400
17,50
19,10
3,10
26,20
29,000
2,10
35,000
3,80
4,000
50,000

9,10
13,800
16,50
18,3
21,30
2,01
26,500
3,11
22,000
%,670
41,000
47,000

8,700
1,200
15,600
17,500
19,500
21,800
24,000
26,500
29,000
2,500
38,000
4,000

8,42
12,400
14,500
16,320
18,10
2,30
2,600
5,000
27,30
29,660
36,30
42,000

8,1
11,600
13,400
15,170
16,80
18,9%
21,20
23,50
25,600
22,60
3,60
4,00

7,90
10,800
12,50
14,000
15,500
17,500
19,800
2,000
24,000
26,000
33,000
38,000
41,000
48,000
53,000

6,400
7,400
8,80

10 000

11,40

13,000

14,100

13,500

17,000

18,100

21,000

2,000

26,80

29,500

12,000

5,600
6,700
8,00
9,30

10,200

11,000

12,800

13,500

14,50

15,500

18,000

20,000

21,600

23,50

25,500

5,400
6,500
7,200
8,500
9,500

10,400

11,500

12,500

13,000

14,000

16,000

7,800

19,000

20,800

22,500

5,30
6,200
7,20
8,100
9,000

10,000

11,000

11,900

12,700

13,300

15,000

16,700

17,500

19,400

20,800

5,200
6,100
7,000
8,000
8,90
9,900
10,80
1,20
12,100
12,90
14,600
16,000
17,000
18,30
19,700

5,100
6,000
7,000
8,000
8,70
9,700

10,40

11,000

12,000

12,600

14,000

15,30

16,500

17,800

18,700

5,000
5,900
6,700
2,900
8,600
9,100
10,200
10,900
11,800
12,200
13,500
15,000
16,000
17,000
18,100

Note: (Cost ftess wry sosshat uith type of wit. Cost itess considered include excavatlon, bullkheads, turbine, generators, accessory electrical equipment,
auriliary sechanical systems, contractor mobilization and preparation, intake works, and, if applicable,
bridge crane. Ourve for larger (Francis) units do not include intske works.

intake and tailrace gantry cranms and powerhouse



permitted a more accurate estimate of water surface evaporation losses,
storage, and elevation relationships, and tailwater elevation and discharge
relationships. In this stage, diversions for other uses were also consid-
ered to more accurately estimate flow for hydropower production. Added
physical data on undeveloped sites also permitted more complete cost esti-
mates.

Dependable capacity benefits were taken for capacity for which flow was
available 85% of the time. The remaining capacity was assigned a benefit of
one-half the value per KW of dependable capacity.

During this phase, the total cost of development (i.e., dams, reser-
voirs, relocations, etc.) was estimated for each undeveloped site. Field
office personnel were given considerable latitude in judgment during this
phase; hydrologic analysis could be specified as either a flow-duration
technique or as a sequential analysis using average monthly inflows; capac-
ity selection could be based on maximum net benefits, minimum cost per unit
of energy, average annual plant factor, or as the result of some previous
study of power potential at the site; and cost estimates could be refined by
field input of certain specific cost items unique to the site.

Field judgment was also used in this stage to screen projects based on
size, since interest in smaller size potential projects varies in different
regions of the country.

The second phase of stage three involved collection of available infor-
mation on the environmental, social, and institutional impacts and the
general public attitnde toward development of the hydropower potential at
sites remaining after the first phase screening. Public meetings were held
throughout the country as well as meetings with interested individuals,
groups, and representatives of state governments.

The screening of projects during the second phase of stage three was
essentially by judgment of Corps district personnel based on the information
available, the response from public meetings, the recommendations of state
agencles, and the experience of working intimately in the development of
water resources of the region.

The computation procedures for stage three are covered in detail in
Volumes XII and XIII of the final NHS report.

5.2 REGIONAL DEMAND ASSESSMENT

The primary objectives for assessment of the current and projected
demands for power and energy within the Electric Realiability Council of
Texas were to show that the production from potential hydropower development
could be used to meet specific segments of the projected need and to indi-
cate the type and amounts of altermative fuel consumption which might be
foregone.
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Presentation of needs is based on the information developed for this
report under one of the Policy and Technical Overview Studies contracts for
the National Hydropower Study. Complete documentation of this contract
effort 1s included in Volumes III and IV of this report.

Specific contract products include: hourly loads for representative
weeks (weekly load shapes) for representative utilities within each ERC;
cunulative ERC projections of annual peak loads and annual load factors;
suggested techniques for adjusting current load shapes to represent future
load shapes (primarily an adjustment of annual load factor); and suggested
techniques for "placing™ potential hydropower within the future load shape.

The first three products have been utilized in our assessment of the
ERCOT demands. However, the technique suggested for placing potential
hydropower on the future load shape, as suggested by the contractor, depends
too heavily on the availability of data on the seasonal characteristics of
the available power production.

The flow-duration technique developed for analysis of power potential
for the NHS provides average annual characteristics. Consequently, a method
for indicating annual demand characteristics has been developed which uti-
lizes the basic load shape data furnished by the contractor. For the ERCOT
region, hourly loads presented for the representative utilities have been
added to produce composite load shapes for three representative weeks of the
year. These hourly load shapes were then converted to weekly load-duration
curves. Figures 5-1 through 5-3 show hourly load shapes and weekly load-
duration curves for representative summer, winter, and off-season weeks,
respectively. The weekly load-duration curves were then combined to repre-
sent an annual load-duration curve by weighting each weekly curve by the
duration of the season for which that week represents (i.e., x-weeks of sum-—
mer, y-weeks of winter, and z-weeks off-season).

The resulting annual load-duration curve was then adjusted to match the
projected regional peak and annual load factor for 1990 and 2000. In this
form, the annual characteristics of existing, near-term, and long-term
potential power developments can be indicated in relation to their placement
on the future load shapes. Figure 5-4 shows the 1990 load shape with exist-
ing projects and near—term potential projects occupying the upper peaking
and intermediate portions of the load shape. Figure 5-5 shows the projected
load shape for 2000 with existing plus near—term and long-term potential
occupying the upper portion of the load. In this figure it is assumed that
near—-term potential will be a part of the existing system by the year 2000.

This presentation should only be considered as a rough indication of the
placement of potential hydropower on the projected future load shape since
the actual placement can only be determined by detailed operational studies
which are clearly beyond the scope of detail utilized in the National Hydro-
power Study.
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5.3 PRESENTATION OF SPECIFIC PROJECT DATA

Pertinent information on all projects which passed the second stage
screening is given in Attachment C to this report. Those sites which sur-
vived both phases of the stage three screening process are shown in
Table 5-4. A map showing the locations of these sites accompanies this
report.

Ranking numbers have been given to each of the remaining projects in
order to indicate the relative unit cost of potential energy; the relative
adversity of impacts associated with project development; and the relative
probability of development of projects within two time frames (i.e., near-
term and long-term). No projects with existing hydropower have been
included in the final rankings.

The first of these rankings (the economic ranking by mills/KWH or
$/MWH) was based on the assumptions that only retrofit of existing dams or
additional provisions at dams currently under construction could be achieved
within the next 10 years (near-term) and that potential developers would be
interested in developing this resource at projects where the unit cost of
energy is shown to be 50 mills/KWH or less. The selection of 50 mills/KWH
is based on alternative costs of developing power in ERCOT. Attachment A
shows the equivalent total power value of hydro at various capacity factors,
as of January 1978. Consequently, the near-term economic ranking applies to
those existing or under construction projects where the indicated cost of
energy is less than 50 mill/KWH. The long-term economic ranking applies to
undeveloped sites and for existing projects where the cost of retrofit is
indicated to exceed 50 mills/KWH. There are 9 projects in the near-term
economic ranking with numbers 1001 through 1009. There are 43 projects in
the long-term economic ranking with numbers 2001 through 2043. Computer
results on average fnnual cost and average annual energy were used in this
ranking process. 3

The "noneconomic” ranking is essentially the same as the economic rank-
ing. However, projects with moderate environmmental or social impacts have
been moved to the bottom of the near—-term and long-term lists. Projects
with significant impacts were screened out in the second phase of stage
three. Indications of moderate impacts were given by district representa-
tives during a project ranking workshop held in the Southwestern Division
Of fice on 9 July 1980.

The "composite” ranking was developed during the project ranking work-
shop in the following manner. First, each district with projects within the
SWPP region developed a district priority ranking of their projects based on
economics, impacts, status of project study, and public or political inter-
est in the particular project. A competitive process was then established
where each district matched its first priority project against the others.
This group of projects was discussed and a "winner" selected. The winning
district then matched its second priority project against the remaining
first priority projects of the other districts and a second "winner" was
selected. This process continued until all projects were selected in order,
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Table §5-4
SITES WITH POTENTIAL FOR HYDROPOWER DEVELOPMENT
NATIONAL HYDROELECTRIC POWER STUDY
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L] * * » 'Y * * []
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* ) . ) [} * * ]
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% TX68WF0161 o MANNA DAM % SAN S4B * 1600 * 63un * 42,12 * 2025 e0es 2016 »
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Table 5-4 (Continued)
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Table 8-4 (Continued)

FOOTNOTES

(1) Project ldentification Number

Example: IX C SWF 3402
State Code—-l l—SGQu!ntill Number
Type & Status Code————uo istrict Code
{(Table below)
Run of Reservoir with|Irrigation

Status of Waterway River | Diversion [Reservoir Diversion Canal
Existing A B Cc D 4
Existing with Power [ N 1 J K
Existing with

Retired Power Plant M B [ P Q
Breached S T u v w
Breached with

Retired Power Plant Y z [ ] 1 2
Undevelnped 4 5 6 7 8

umped
Storage

M tm

o w

(2) These estimates are based on readily available data which have generally not
been verified in the field. Inasmuch as detailed studies have not been made, the

potential incremental capacity and energy estimates overstate the actual power

which can be developed {n some cases. At existing projects, this is particularly

true because of upstream diversions, releases for fish and wildlife preservation
and enhancement, flood control, water supply, navigation, and recreation.

(3) Data Item: Purposes

Pur; .e: To identify authorized purposes at existing projects.

Probable purposes at potential projects.

Source: Existing in Inventory of Dams.

Reguirements: Yes

Categories: Irrigation

Navigation
Water Supply
Recreation

Farm Pond
Other

OVONMVNEO X

Example: CH

(4) Data Item: Status

Hydroelectric
Flood Control

Debris Control

Purpose: Indication of project status.

Source: From available sources.

Requirement: Yes. When added to data base.

Categories: 1S = Identified Site

SP = Study Proposed

SA = Authorized for Study

FP = Feasibility Study in Progress
SI = Study Inactive

PA = Project Authorized

DM = GDM in Progress

UC = Under Construction

OP = Project in Operation

NOTE: All dams in the Inventory of Dams were coded as OP by

Example: OP

5-17

From available sources.
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and the order represents the composite ranking. The principal selection
criterion in each successive "winner" was based on the individual project's
energy production potential.

The ranking procedures were developed as a means of presenting informa-
tion to potential developers of the hydropower resources in the regilon.
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FOOTNOTES .

13/ One project, Longhorn Dam, City of Austin, was placed in the near-
term ranking with a cost estimate of 55.78 mills/KWH. The site was
placed in the near-term ranking because of local interest expressed in
the development of hydropower.
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Chapter 6
PUBLIC INVOLVEMENT

Public involvement activities in ERCOT include public meetings, meet-—
ings with private and public groups, and responses to individual inquiries.

Two public meetings were held in Austin, Texas, to discuss regional
aspects of the National Hydropower Study. The first public meeting was
held at the Municipal Auditorium and Convention Center on 8 April 1980.
Brigadier General James C. Donovan presided over the meeting. Over 1,500
notices were mailed to public and private groups known to have an interest
in hydropower and/or water resources development. The purposes of the
meeting were to present study progress, .outline planned future efforts, and
solicit public views. A total of 42 persons were at the Austin meeting.

No opposition to hydropower development iwas expressed at the meeting.
Representatives of cities and cooperative groups interested in developing
specific sites raised questions concerning possible duplication of planning
efforts by the Corps and them. There was also concern that nonfederal
efforts to develop hydropower will be hindered if the Corps has a study
authorized for the sites of interest. \

The second public meeting was held at the Quality Inn in Austin,
Texas, on 20 August 1980. Brigadier General Hugh G. Robinson presided at
the meeting. Over 1,500 notices were also mailed for this meeting. The
purposes of this meeting were to present the findings of the study and pro-
vide the public with an opportunity to let their views on hydropower devel-
opment in ERCOT become a part of the public record. There were 48 persons
in attendance at the meeting including Corps personnel. Attendees repre-
sented the electric power industry, elected state officials, water and
power agencies of the state and federal governments, river authorities,
engineering firms, and the general public.

Two persons made public statements. A spokesman for Brazos River
Authority expressed concern that the use of average flow data would distort
hydropower capability estimates for sites in the region. He also expressed
the position of his agency on alternative water uses; specifically, that
needs for other purposes, including thermal generation, had priority ogver
hydropower needs in the Brazos River basin. .

A representative of the Texas Department of Water Resources supple-
mented the NHS presentation with information on data regarding water
resources avallable from his agency.
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Meetings with public and private groups include meetings with state
officials at College Station and at Austin, a meeting with ERCOT personnel
in San Antonio, and a meeting of the American Society of Civil Engineers in
Houston. The President's program, "Energy for Rural American Initiative,”
was also the subject of these meetings.

Inquiries concerning the NHS have been received throughout the study
period. Interest has been expressed by Congressmen, energy research
groups, public and private utilities, public officials, and private citi-
zens. Most interest has been expressed relative to individual sites.



Chapter 7
INVENTORY

Initial data for sites to be included in the National Hydropower
Study was collected for the Corps of Engineers district boundaries.
Regional electric reliability councilllocation was not considered in
early data collection, and as a result, the number of sites originally
considered in ERCOT can only be estimated. Earliest regional identifica-
tion for NHS sites was reported by state. Sites within Texas were iden—
tified by five district offices: Albuquerque, Fort Worth, Galveston, New
Orleans, and Tulsa. Over 4,500 sites in Texas were considered for inclu-
sion in the National Hydropower Study.' Many of the sites identified in
the National Inventory of Dams lacked sufficient storage or height to be
included in the NHS data base, however. It is estimated that data was
collected for around 1,800 sites in ERCOT for Stage 1 screening.

7.1 STAGE 1 AND 2 SCREENINGS

The purpose of the first screening was to select sites to be ana-
lyzed for physical hydropower production capability. Total sites in
Texas remaining after this screening were 1,735.

|

The Stage 2 screening was designe& to eliminate sites that were obvi-
ously uneconomic. Following this screening, a preliminary report on poten-
tial hydropower resources identified in the study was published.14/

Table 7-1 presents data for Texas from .the report. At that time, 360 sites
were being considered with an estimated capacity of 2,248 MW and 5,080 GWH
of energy. Potential power at 201 exisFing projects was shown, 197 of
which have potential power of less than 25 MW. 1In total, 159 undeveloped
sites were identified, 137 of which have potential power of less than

25 MW. Results published at this stage| were considered extremely opti-
mistic and were published to provide the public with information on the
progress of the study.

7.2 STAGE 3 SCREENING

The first Stage 3 screening was reported on electric reliability coun-
cil regions. Total sites remaining in the ERCOT data base after this
screening were 55.1 15/ This screening used more refined physical and
economic data than the previous screenings. No sites with existing hydro-
power remained in the active inventory following this screening.
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Stage 3, second screening, was performed by NHS staff members at Corps
district offices. Available environmental, social, and marketing data for
each site were collected; however, data availability varies among sites,
and much of the information collected does not lend itself to quantitative
analysis.

Based on available data, in-house expertise, and engineeriﬂg judgment,
one existing site and five undeveloped sites were removed from the inven-
tory.

The existing site is Pat Mayse (Sanders Creek, Lamar County). Agua
Verde (Rio Grande River) and four small undeveloped sites on the Pecos
River were also deleted.

Three sites were added to the inventory. Two sites, Gonzales
(Guadalupe River) and Longhorn (Colorado River) were identified by state
and local interests. Power addition studies are underway on Gonzales.
Aubrey on the Elm Fork of the Trinity was added to the inventory. -More
site specific analysis indicated that further consideration was warranted.

Fifty-two sites in ERCOT were retained for further study of hydropower
potential. Nineteen are existing projects without power, and 33 are
undeveloped sites. Sites remaining in the active inventory are shown in
Table 5-4, page 5-15. More extensive data on individual sites considered
in the Stage 3 screening are shown in Attachment C.
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FOOTNOTES

14/ TUS Corps of Engineers National Hydropower Study, Preliminary

15/

Inventory of Hydropower Resources, 6 volumes, Fort Belvoir, VA, July

1979.

Sites identified by the Fort Worth District and reported at the

8 April 1980 Public meeting were subsequently revised. Sites reported
at the meeting that have been removed from the inventory because of
the revision are H-4 and H-5 Dams, Guadalupe River; Bistone Dam,
Navasota River; and Applewhite Site, Medina River. Capacity and
energy estimates were revised for other sites. Three sites from SWPP
(Carl L. Estes and Iron Bridge, Sabine River, and Sterling Creek,
Navasota River) were moved to the ERCOT inventory. International
Amistad was also erroneously omitted from the April listing.



Chapter 8
EVALUATION

The potential for developing additional conventional hydroelectric
power resources within the ERCOT region is limited. As shown in the
previous chapter, potential for hydropower was identified at 52 sites with
an energy potential of 1242 GWH. However, the projected load shapes as
illustrated in Figures 5-1 through 5-5.indicate a substantial future need
for peaking power sources. The development of pumped storage hydropower
projects is indicated as a reasonable option for the region. Careful
analysis of the specific power demands and economic resources of individual
suppliers along with siting and enviroqmental trade offs will be required
in this type of development. An evaluation of hydropower potential is
presented below, considering estimated: ‘costs for development and near—term
and long-term rankings. Ranking procedures are described in Chapter 5,
section 5.3, There are no existing hydropower sites with additional hydro—
pover potential in the ERCOT region.

8.1 NEAR-TERM DEVEﬂOPMENT POTENTIAL

"Economic" Ranking
|
There are nine projects selected as having near—term development
potential within ERCOT. This selection is based primarily on the indicated
cost of the potential energy which could be developed by retrofit of exist-
ing dams. The assumption was made that retrofit of existing dams could be
accomplished within 10 years and that potential developers would be inter-
ested in any project where the cost of lenergy production is less than
50 mills per kilowatt hour. The estimated unit cost of energy from these
nine projects ranges from 22.8 mills pgr KWH at Lake Houston on the San
Jacinto River to slightly over 50 mills per KWH at Longhorn Dam on the
Colorado River.

Annual costs in terms of dollars éer KW of installed capacity range
from approximately $70 per KW per year ,to $170 per KW per year.
|

Total development of these nine péojects would cost approximately
$26 million (1978 cost data) and would create 30.6 MW of additional capac-
ity with an average annual energy potential of 92 GWH.

"Noneconomic"” Ranking

The near-term "noneconomic” ranking is essentially the same as,the
economic ranking except that one project (DeCordova Bend on the Brazos
River) was moved to the bottom of the list. This was done because of
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moderate impacts associated with the development of this project. Concerns
for development of hydropower potential on the Brazos River were also
expressed by a spokesman from the Brazos River Authority during the public
meeting of 20 August 1980.

“Composite” Ranking

During the "composite” ranking process, seven additional projects were
moved to the near-term category based on district knowledge of interest for
development of these sites.

The final decisions regarding development of any of the near-term
potential projects, especially those projects where moderate impacts have
been identified, should not be made until more detailed studies have been
accomplished and trade offs inherent to their development have been
carefully weighed in the public forum.

8.2 LONG-TERM DEVELOPMENT POTENTIAL

Economic Ranking

There are 43 sites indicated in the ERCOT region as having long-term
development potential; 10 of these are existing projects where the esti-
mated average cost of new energy exceeds 50 mills per KWH. The remaining
33 are undeveloped sites.

Cost of energy for the existing projects ranges from 58.13-168.61
mills per KWH. Total development of the long-term potential at nine of the
existing projects is estimated to cost $23.9 million (1978 cost data) and
would create 27 MW of additional capacity with an average annual energy
potential of 44 GWH. Annual costs in terms of dollars per kilowatt of
installed capacity range from approximately $92 per KW to $636 per KW per
year.

Cost data for International Amistad, which is an existing site identi-
fied for long—-term economic development potential, is excluded from the
above total. Estimates from the NHS computer analysis for optimum size
development differ from those for construction plans now in progress. The
construction plans are based on more detailed, site specific studies which
include international water rights agreements. Potential of Amistad raises
the total long-term potential at existing projects to 107 MW of additional
capacity and 200 GWH of average annual energy potential.

Cost of energy data for undeveloped sites within ERCOT region are mis-
leading in that total project development costs (including dams, reser-
voirs, relocations, etc.) are included. Since none of the undeveloped
sites in this region could be economically justified as single purpose,
power only developments, the cost which might be allocated to other project
purposes must be subtracted from total development costs in order to deter-
mine the actual rate of cost for energy from these sites.
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Results of previous studies and judgment of field personnel have been
used to decide which of the undeveloped sites should be investigated for
power potential in more detailed multipurpose studies of these sites.
Development of potential at designated undeveloped sites would create

466 MW of additional capacity with an éverage annual energy potential of
950 GWH. '

"Noneconomic"” and "Composite” Rankings

The noneconomic ranking of long-term development potential is essen—
tially the same as the economic ranking except that all existing projects
were moved to the top of the list.

The composite ranking of long-tern potential was performed in the same
manner as that for the near-term potential, giving primary consideration to
the relative energy potential within district priority rankings.

8.3 SUMMARY OF HYDROPOWER POTENTIAL

Table 8-1 shows a summary of hydropower potential by the various rank-
ing procedures. Also shown is the fuel displacement associated with annual
production. Development of the sites considered in the composite ranking as
likely to be developed in the near-term could displace around 0.5 million
barrels of oil annually. Development of the sites in the long-term composite
ranking could displace approximately 1.6 million barrels annually. Thus,
development of the 52 sites identified with hydropower potential in ERCOT
could displace a total of 2.1 million barrels of oil annually.



Table 8-1

HYDROPOWER POTENTIAL BY RANKINGS

Average Annual Annual Fuel
Number of Capacity Energy Displacement2/
Sites (MW) (GWH) (million barrels)

ECONOMIC and NONECONOMIC RANKINGS1l/

Near-Term
Existing - 9 30.6 | 92.0 0.15
Long-Term
Existing - 10 106.7 200.0 0.33
Undeveloped - 33 466.0 _950.0 3;22
Subtotal 52 603.3 1242.0 2.06

COMPOSITE RANKING

Near-Term
Existing - 16 134.5 289.0 0.48
Long-Term
Existing - 3 2.8 3.0 0.01
Undeveloped - 33 466.0 _950.0 _£;§§
Subtotal 52 603.3 1242.0 2.07

*Around 40,000 barrels annually.
Note: Total may not add because of rounding.

1/ Economic and noneconomic rankings are identical with respect to projects
in near-term and long-term classifications; differences are in site
rankings within classifications.

2/ Displacements estimated at 1 barrel oil = 600 KWH
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GLOSSARY

AVERAGE LOAD - the hypothetical constant load over a specified time period
that would produce the same energy as the actual load weuld produce for the
same period.

BENEFIT-COST RATIO (B/C) - the ratio of the present value of the benefit
stream to the present value of the project cost stream computed for compara-
ble price level assumptions.

BENEFITS (ECONOMIC) - the increase in economic value produced by the hydro-
power addition project, typically represented as a time stream of value pro-
duced by the generation of hydroelectric power. 1In small hydro projects
this 1s often limited for analysis purposes to the stream of costs that
would be representative of the least costly alternative source of equivalent
power.

CAPABILITY - maximum kilowatt capability of the system with all power
sources available, with no allowance for outages, and with sufficient kilo-
watt hours to supply the requirements of the system.

CAPACITY - the maximum power output or load for which a turbine-generator
station or system 1s rated.

CAPACITY VALUE - that part of the market value of electric power which is
assigned to dependable capacity.

COSTS (ECONOMIC) - the value required to produce the hydroelectric power.

DEMAND -~ SEE LOAD.

DEPENDABLE CAPACITY ~ the load carrying ability of a hydropower plant under
adverse hydrologic conditions for the time interval and period specified of
a particular system load.

ENERGY - the capacity for performing work. The electrical energy term
generally used is kilowatt hours and represents power (kilowatts) operating
for some time (hours).

ENERGY VALUE - that part of the market value of electric power which is
assigned to energy generated.

FEASIBILITY STUDY - an investigation peforﬁed to formulate a hydropower
project and definitively assess its desirability for implementation.

FEDERAL ENERGY REGULATORY COMMISSION (FERC) - an agency in the Department of
Energy which licenses non-Federal hydropower projects and regulates inter-

state transfer of electric energy. Formerly the Federal Power Commission
(FPC).

FIRM ENERGY - the energy generation ability of a hydropower plant under
adverse hydrologic conditions for the time interval and period specified of
a particular system load.




FOSSIL FUELS - refers to coal, oil, and natural gas.

GIGAWATT (GW) - one million kilowatts.

HEAD, GROSS (H) - the difference in elevation between the headwater surface
above and the tailwater surface below a hydroelectric power plant, under
specified conditions. '

HYDROELECTRIC PLANT OR HYDROPOWER PLANT - an electric power plant in which
the turbine-generators are driven by falling water.

INSTALLED CAPACITY - the total of the capacities shown on the nameplates of
the generating units in a hydropower plant.

KILOVOLT (KV) - one thousand volts.

KILOWATT (KW) - one thousand watts.

KILOWATT HOUR (KWH) - the amount of electrical energy involved with a one
kilowatt demand over a period of one hour. It is equivalent to 3,413 Btu of
heat enerzy.

LOAD - the amount of power needed to be delivered at a given point on an
electric system.

LOAD CURVE - a curve showinyg power (kilowatts) supplied plotted against time
of occurrence and i1llustrating the varying magnitude of the load during the
period covered. '

LOAD FACTOR - the ratio of the average load during a designated period to
the peak or maximum load occurring in that period.

MARGIN - difference between net system capacity and system maximum load
requirements.

MEGAWATT (MW) - one thousand kilowatts.

MEGAWATT HOURS (MWH) - one thousand kilowatt hours.

NUCLEAR ENERGY - energy produced largely in the form of heat during nuclear
reactions which, with conventional generating equipment, can be transferred

into electric energy.

NUCLEAR POWER - power released from the heat of nuclear reactions which is
converted to electric power by a turbine-generator unit.

PEAKING CAPACITY - that part of a system's capacity which 1is operated during
the hours of highest power demand.

PEAK LOAD - the maximum load in a stated period of time.



PLANT FACTOR - ratio of the average load to the installed capacity of the
plant, expressed as an annual percentage.

POWER (ELECTRIC) - the rate of generation or use of electric energy, usually
measured in kilowatts. ;

POWER FACTOR - the percentage ratio of 'the amount of power, measured in
kilowatts, used by a consuming electric facility to the apparent power
measured in kilovolt—amperes.

POWER POOL - two or more electric systems which are interconnected and
coordinated to a greater or lesser degree to supply, in the most economical
manner, electric power for their combined loads.

PREFERENCE CUSTOMERS - publicly-owned systems and nonprofit cooperatives
which by law have preference over inveﬁtor-owned systems for the purchase of
power from Federal projects.

PROJECT SPONSOR - the entity controlling the small hydro site and promoting
construction of the facility.

PUMPED STORAGE - an arrangement whereby electric power is generated during
peak load periods by using water pteviously pumped into a storage reservoir
during off-peak periods.

RECONNAISSANCE STUDY - a preliminary feasibility study designed to ascertain
whether a feasibility study is warranted.

SECONDARY ENERGY - all hydroelectric energy other than FIRM ENERGY.

SPINNING RESERVE - generating units operating at no load or at partial load
with excess capacity readily available to support additional load.

STEAM-ELECTRIC PLANT - a plant in which: the prime movers (turbines) connec-
ted to the generators are driven by steam.

SURPLUS POWER — generating capacity which is not needed on the system at the
time it is available.

SYSTEM, ELECTRIC - the physically connected generation, transmission, dis-
tribution, and other facilities operated as an integral unit under one con-
trol, management, or operating superivsion.

THERMAL PLANT - a generating plant which uses heat to produce electricity.
Such plants may burn coal, gas, oil, or'use nuclear energy to produce
thermal energy.

THERMAL POLLUTION - rise in temperature of water such as that resulting from

heat released by a thermal plant to the cooling water when the effects on
other uses of the water are detrimental.




TRANSMISSION — the act or process of transporting electric energy in bulk.

TURBINE - the part of a generating unit which is spun by the force of water
or steam to drive an electric generator. The turbine usually consists of a
series of curved vanes or blades on a central spindle.

WATT - the rate of energy transfer equivalent to one ampere under a pressure
of one volt at unity power factor.

WHEELING - transportation of electricity by a utility over its lines for
another utility; also includes the receipt from and delivery to another
system of like amounts, but not necessarily the same energy.
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ATTACHMENT A

FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, D. C. 20426

JUN 231978

Mr. Augustine J. Fredrich

Director, Institute for Water Resources
Corps of Engineers

Kingman Building

Fort Belvoir, Virginia 22060

Dear Mr. Fredrich:

In reference to your letter of February 21, 1978, and in accordance
with instructions received from Mr. Donald Gund of your office, our
regional offices have developed preliminary generalized power values
(shown in the enclosed Appendix tables) to be used in the analysis
of the relative economic merits of projects for the National
Hydropower Study.

The enclosed preliminary power values are developed based on a

range of hydroelectric plant factors from zero to one-hundred percent,
in increments of ten-percent. For each hydro capacity factor level,
the individual component power values ($/kW-yr and mills/kWh) are
shown in addition to an equivalent total annual value expressed both
in $/kW-yr and in mills/kWh. These values are based on January 1978
cost levels and are to be applied "at-market" unless otherwise stated.
Additional assumptions and rationale for the generalized power values
are shown in the individual tebles. These assumptions include: type
of financing assumed; characteristics and costs (including fuel costs)
of thermal alternatives; suggested "mix" of base-load alternatives —-
for exarple, in areas where coal-fired steam and nuclear plants are
both considered viable base~load alternatives —— and estimated
pumping energy cost. The power values which are derived from base-
load steam-electric alternatives reflect the added cost of environ-
mental control facilities. The tables are erranged by regional
office according to one of the following sub-groups: (1) regional
electric reliability council, (2) state, and (3) power system group.
A Regional Electric Reliability Council map and electric power

system facilities map are also enclosed in order to identify the
geographical boundaries involved.

As reflected in the enclosed tables, natural gas is considered to
be an alternative fuel for peaking and intermediate duty operation in



ATTACHMENT A (Continued)

-2 -
Mr. Augustine J. Fredrich

the Anchorage area of Alaska. Alaska, however, is considered to be
a different situation from the lower 48-states. Several years ago,
the FPC's Bureau of Power issued instructions to its regional
offices to discontinue consideration of natural gas in power value
calculations for projects within the contiguous United States.

The Office of Electric Power Regulation continues this policy of
excluding natural gas from power value studies in the 4B-states,
including those states which are located in the southwestern portion
of the country.

We will modify the enclosed preliminary power value data through
detailed computer methodologies to reflect the final generalized
power values. We anticipate that a new production costing program
will be implemented for this effort prior to September 1978, the
date which Mr. Gund indicated for completion of the final values.
In the meantime, the enclosed values are appropriate for the
preliminary screening of all hydroelectric developments (including
Jdow-head developments) within the respective study areas.

We will be happy to answer any questions regarding these values.

Sincerely,

William W. Lindsay -j)

Director, Office of
Electric Power Regulation

Enclosures

A-2
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FORT WORTH REGIONAL OFFICE

Southwest Power Pool (SWPP)

Hydro
Capacity

Factor Capacity Value Energy Value Equivalent Total Power Value 1/

4 ($/kW-yr) (mills/kVh) ($/kW-yr) (mills/kWh)
Combustion Turbine Alternative
10 30.40 35.2 61.20 9.9
20 30.40 34.9 91.60 52.3
Combined Cycle Alternative
30 68.90 23.3 130.10 49.5
40 68.90 22.1 146.40 41.8
Nuclear Alternative
50 197.70 3.0 210.70 48.1
60 197.70 Ly 220.80 42.0
70 197.70 5.4 230.90 37.7
80 1$7.70 6.2 241.00 34.4
90 197.70 6.8 251.10 31.8
100 197.70 7.2 261.20 29.8
Coal Fired Alternative

50 125.10 12.0 177.40 40.5
60 125.10 11.9 187.70 35.7
70 125.10 11.9 197.90 32.3
80 125.10 11.9 208.10 29.7
90 125.10 11.8 218.40 27.7
100 125.10 11.8 228.60 26.1

1/ Example: Component pover values of $30.40/kW~-yr and 35.2 mills/kWh
ot 10 percent hydro capacity factor are equivalent to a total annual
value of either $61.20/kW-yr or 69.9 mills/kWh (but mot both).

Pumping Enezgy Cost 11.4 =ills/kWh
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FORT WORTH REGIONAL OFFICE

Southwest Power Pool (SWPP)

TYPE OF ALTERNATIVE: Coal-fired

NUMBER AND SI1ZE OF UNITS: 2-700 MW units
ALTERNATIVE INVESTMENT COST: $550/kW

ALTERNATIVE HEAT RATE: 9,600 Btu/kWh
ALTERNATIVE FUEL COST: 120¢/106 Btu

TYPE OF ALTERNATIVE: Nuclear

NUMBER AND SIZE OF UNITS: 2-1200 MW units
ALTERNATIVE INVESTMENT COST: $850/kW

ALTERNATIVE HEAT RATE: -

ALTERNATIVE FUEL COST: $75/kW and 4.75 mills/kWh
TYPE OF ALTERNATIVE: Combined cycle, o1l-fired
NUMBER AND SIZE OF UNITS: 1-300 MW unit
ALTERNATIVE INVESTMENT COST: $240/kW

ALTERNATIVE HEAT RATE: 9,500 Btu/kWh
ALTERNATIVE FUEL COST: 225¢/106 Btu

TYPE OF ALTERNATIVE: Combustion turbine, oil-fired
NUMBER AND SIZE OF UNITS: 2-50 MW units
ALTERNATIVE INVESTMENT COST: $160/kW

ALTERNATIVE HEAT RATE: 15,000 Btu/kWh
ALTERSATIVE FUEL COST: 225¢/106 Btu

TYPE OF FINANCING ASSUMED: Private (10 percent cost of money)

SUGGESTED MIX OF BASE LOAD ALTERNATIVES: 712 Coal-fired steam
29% Nuclear

A-4
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PERTINENT CORRESPONDENCE
AND
PUBLIC VIEWS AND RESPONSES

TABLE OF CONTENTS
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DEPARTMENT OF AGRICULTURE
OFHICE OF THE SLCRUTARY
WASHINGTON D C 20250

Mr. Joel F. Wilson Decembur 2 1980
Acting Chaef, Planning Division

Southwestern Division, Corps of Engineers

U.S. Department of the Army

1200 Main Street

Dallas, Texas 75202

Dear Mr. Wilson:

Thank you for providing the opportunity to review the draft report of the
National Hydroelectric Power Resources Study, Volume XXI, that discusses
potential hydropower resources within the area of the Electric Reliability
Council of Texas.

Noted.

We have no comments.

Sincerely,

Bob Bergzland
Searetary
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Post Office Box 2323

United States Soil
Department of Conservation Little Rock, Arkansas
Agriculture Service 72203

October 17, 1980

Mr. Joel F. Wilson

Acting Chief, Planning Division
Corps of Engineers

Main Tower Building

1200 Main Street

Dallas Texas 75202

Dear Mr. Wilson:

1 have forwarded the draft report on the potential hydropower resources
within the area of the Electric Reliability Council of Texas to Mr. George
Marks, State Conservationist with the Soil Conservation Service in Temple,
Texas, for review.

Thank you for the opportunity to review this draft report.

Sincerely,

The Sod Conservation Service
15 an agency of ihe
Depanment of Agrculture

SCS-AS-1
10-79

Noted.
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Nov 3 1980

Mr. Joel F. Wilson

Acting Chief, Planning Division
Department of the Army

Southwestern Division, Corps of Engineers
Main Tower Building

1200 Main Street

Dallas, Texas 75202

Dear Mr. Wilson:

Thank you for your draft report on the potential hydropower
resources within the area of the Electric Reliability Council
of Texas.

We have reviewed this report, and find that the subject matter of
your study has been adequately covered. We have no substantive
comments to offer.

Sincerely,

2 (o

ORGE T. KARRAS
eputy Assistant Secretary
for Operations



an % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
i REGION VI
a" 1201 ELM STREET
DALLAS, TEXAS 75270

October 29, 1980

Mr. Joel F. Wilson

Acting Chief

Planning Division
Southwestern Division, CDE
Main Tower Building

1200 Main Street

Dallas, Texas 75202

ATTN: SWDPL-M
Dear Mr. Wilson:

We have completed our review of the draft report on the potential hydropower
resources within the area of the Electric Reliability Council of Texas (ERCOT).
The report was prepared in response to Section 167 of the Water Resources
Development Act of 1976. The final report onthe ERCOT area will be included
in the national report that is scheduled to be published in September 1981.

The draft report on the ERCOT area primarily investigated hydroelectric power
projects that showed an additional energy production potentfal with a corre-
sponding reduction in fuel consumption. The report did not investigate pumped
storage facilities.

The following comments are offered for your consideration:

1. The report refers to developing additional conventional hydroelectric
power resources by retrofitting existing dams but how this would be done or

what the environmental effects would be was not mentioned. The final report
should explain if the water levels of the lakes would be raised or if the
gointiof discharge from the dams would be moved which could change the channel
ownriver.

2. It would have been helpful if the report had addressed the CEQ August 11,
198D Memorandum for Heads of Agencies concerning the need to analyze agricul-
tural land impacts more effectively in the project planning process and

under NEPA. The final report should clearly state whether or not the projects
will inundate prime farmland. If farmland will be inundated, the direct and
indirect effects of the proposed action should be evaluated and adverse effects
amy:;deddor minimized to the extent possible, in agreement with the CEQ

randum.

We appreciate the opportunity to review the draft document.
Sincerely,

Dt St

Clinton B. Spotts
Regional EIS Coordinator (6ASAF)
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le! DEPARTMENT OF HOUSING AND URBAN GCEVELOPMENT
s § WASHINGTON, O C 20410
'n./
LI ' -
OFFICE OF TME ASS.3TANY SECRETARY
FOR COMMUNITY PLANNING ANO DEVE LOPMENTY IN RLPLY REFER® TO:

Mr. Joel F. Wilson

Acting Chief, Planning Division
Southwestern Division, Corps of Engineers
Main Tower Building

1200 Main St.

Dallas, Texas 75202

Dear Mr. Wilson:

Thank you for your draft report on the potential hydropower resources within
the area of the Electric Reliability Council of Texas sent to the Secretary of
HUD on October 9, 1980. I am forwarding the report to Mr. Thomas Armstrong,
Regional Administrator of the Ft. Worth Office, for his information and appro-
priate comment. [If there are specific concerns relating to potential develop-
ment of these resources and project/site findings of the reports, he will
respond directly to you.

Sincerely,
// ‘) '
- .
. s~ TClas
Richard H. Broun f et ;“‘j//
Director

Office of Environmental Quality

Noted.
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
FORT WORTH REGIONAL GFFICE
221 WEST LANCASTER AVENUE
PO BOX 2905
FORT WORTH, TEXAS 76113

October 29, 1980
IN REPLY REFER TO

Mr. Joel F. Wilson, Acting Chief
Plannaing Division

Southwestern Division

U.S. Army Corps of Engineers
ATTN: SWDPL-M

Main Tower Building

1200 Main Street

Dallas, Texas 75202

Dear Mr. Wilson:

This office has reviewed the Draft Regional Report for the Electric
Reliability Council of Texas, Volume XXI of the National Hydroelectric
Power Resources Study, transm:itted by your letter of October 9.

Our comments on this Volume of the study are the same as those on
Volume XX set forth in my letter of this date to Planning Division
Chief Barry G. Rought. A copy of that letter is attached.

Sincerely,

”
yrid [ e S
A Py, ~H
THomAE“ 3~ ‘n(s’trén'a e

Regional Administrator

Enclosure

AREA OFFICES

DALLAS, TEXAS:LITTLE MOCK, ARKANSAS  NEW ORLELANS, LOUISIANA- OKLANOMA CLTY, OKLAMNOMA “BAN ANTONIO, TEXAS
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S DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

2w b FORT WORTH RE GIONAL OFFICE
".. Illnll & 221 WEST LANCASTER AVENUE
e # 0 4OX 2905
FONT WOHTI1 TEXAS Jo113
RIGION VI

Octobur 29, 1980
IN REPLY REFER TO

Mr. Barry G. Rought, Chief
Planning Division
Southwestern Division

U.S. Army Corps of Engineers
ATTH: SWDPL-M

Main Tower Building

1200 Main Street

Dallas, Texas 75202

pear Mr. Rought:

This office has reviewed the Draft Regional Report for the Southwest Power Pool,
Volume XX of the National Hydroelectric Power Resources Study, transmitted by
your letter of October 2.

We are most enthusiastic about and highly supportive of this overall undertaking,
and we agree that highest priority should be assigned to increasing the generat-
1ng capacity of existing hydroelectric projects and to installing hydroelectric
generators 1n existing reservoir projects which were constructed without power-
production facilities. We are also of the opinion that high priority should be
given to the installation of in-stream generatiny facilities at sites where im-
poundment 1s not required for power pioduction.

For sites requiring new impoundments, we think that 1t 1s most 1mportaat that a
maximum effort be made to assign true and accurate values to all the factors
1nvolved 1n the necessary trade-off process. 1t 1s recoynized that the same
impoundment required tor hydroelectric power production may possibly also provide
benefits in the areas of flood control, municipal and industrial water supplies,
water-oriented rcecreation, fish production, and wuterfowl habitat. However,
those positive or “plus" factors may in some situations be more than outwerghed by
such negative factors as destruction of frec-flowing streams with unique and/or
rare types of fauna and speclal recreational and scunic qualities, inundation

of historic and/or scunic arcas, loss of wildlifc habitat and recrcational lands,
loss of agricultural and timber production, and disruption of established settle-
ments. I wish to stress that we do not take a potrtion 1n opposition to new
impoundments, but are of the opinion that they should be sub)ected to a ragorous
cost-benefit or trade-off assessment which takes into account botn factors which
can be assigned monetary values and those which cannot.

Sites considered for development would be subject to the
analysis recommended.

Sincerely,

N——’.l --—.'. -
Thomas J. Armstrong
Regional Adminmistrator

AREA OFFICFS
DALLAS, TLRAS:LITYLE MOCK, ARKANSAS NEW OALLANS LOUISIANA OFLAMOMA CITY, ORLAHOMA “3AN ANTONIO, TCXAS
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United States Department of the Interior
WATER AN POWER RESOURCES SERVICE

SOUTHIwLST REGION
COMMERCE BUILDING, 714 S TYLER, SUITE 201
IN REPLY AMARILLO, TEXAS 79101

REFERTO 720

Mr. Joel F. Wilson

Acting Chief, Planning Division

U.S. Army Corps of Engineers

Southwest Division

Main Tower Building, 1200 Main Street

Dallas, TX 75202

Dear Mr. Wilson:

We have reviewed the draft report on the potential hydropower resources
within the area of the Electric Reliability Council of Texas (ERCOT), as
requested by your letter of October 9, 1980. The report appears to
adequately present information relative to the developable hydropower
resources within the geographical boundaries of ERCOT. We would appreciate

receiving a copy of the document when finalized.

Sincerely yours,

Ui (7 £t

William A. Seth
Regional Planning Officer

cc; Representative, Austin, Texas



6-9

United States Department of the Interior
WAEER AND PORLR RESOURCES SERVICL,
ENGINELRING AND RI SEARUI CEATER

P O BON 25007
BUILDING 67. DENVI R 1 EDERAD CENTER
DENVER, CO1 ORADO BU225

g 1980
Department of the Army NOY 12
Southwestern Division

Corps of Engineers

Attention: SWDPL-M

Main Tower Building

1200 Main Street

Dallas TX 75202

Subject: National Hydroelectric Power Resources Study - Regional Report -
Electric Reliability Council of Texas (ERCOT)

Gentlemen:

We have reviewed the subject report as requested by your letter dated October 9,
1980. Other priorities have permitted only a cursory review of the report in
the time allowed.

The report appears generally to have presented a reasonable perspective of
present and future hydropower developments and potentials for the ERCOT area.
On this basis we have only some general comments to make.

The regional power values presented on pages 5-8 appear to be rather conservative,
but still within the range so as to yield reasonable results for this type of
study.

Perhaps the weakest part of the report is the area of support for the noneconomic Noted.
evaluations and ranking criteria. It appears the evaluations are too general

and lack sufficient supporting data to fairly judge the merits of potential

projects on this basis.

Although the complete methodology used for power and energy calculations is

not presented in the report, previous exposure to the methodology and results The methodology has been expande
leads us to believe that a great deal of confidence cannot be placed in the

estimates of potential capacity and energy production. We expect that our

Southwest Regional Office will comment on these aspects of sites within the

jurisdiction of this agency.

Very truly yours, ,
AL L
Robert K. Lanky, Chief

Division of Planning
Technical Services
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FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON 20426
In Reply Refer To:

OEPR-DHRA

Hydropower Resources Assessment
Special Studies - National
Hydroelectric Power Resources
Study - Electric Reliabilaty
Counc1l of Texas

Mr. Joel F. Wilson

Acting Chief, Planning Division

Department of the Army DEC 1 1980
Southwestern Oivision, Corps of Engineers

Main Tower Building, 12D0 Main Street

Dallas, Texas 75202

Attn: SWDPL-M
Dear Mr. Wilson:

This is in response to your letter of October 9, 19B0, addressed to
Chairman Curtis, requesting comments on the draft report, National
Hydroelectric Power Resources Study, Regional Report, Electric Re-
laability Council of Texas.

Our review indicates that the economic analyses require considerable
updating to reflect more current price levels and comparable financ-
ing. For example, power benefits in the report were computed util-
1z1ng generalized power values at January 1978 cost levels supplied

to the Corps of Engineers by the FERC. Capacity benefits, at that
time, were based on a 10 percent cost of money available in the pri-
vate sector. Annual costs were determined on the basis of a 6-5/8-
percent Federal interest rate. Since January 1978, energy values

have escalated significantly, and capacity benefits are now computed
on the basis of Federal financing (currently 7-3/8 percent). Our
letter, dated April 14, 1980, to Mr. Hanchey of the Corps' Institute
for Water Resources included July 1979 cost level power values based
on a 7-1/8-percent Federal interest rate. We would suggest that these
data be used 1n updating the final report. In addition, the criteria
used for and the application of power benefits should be described
more clearly in the report. For example, 1t is not clear that capacity
benefits were computed on the basis of dependable capacity.

Sincerely,
Hasei N
William W, Lindsay, Ofrector
Office of Electric Power Regulation

If time and funds permit, the economic analysis will
be updated prior to submission of the final report to
Congress.
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FEDERAL ENERGY REGULATOR'Y COMMISSION
REGIONAL O;F ICE
B19 Taylor Street, Room 9A05
Fort Worth, Texas 76102
November 7, 1980

In reply refer to: OEPR-FW

Mr. Barry G. Rought
Chief, Planning Division
Southwestern Division
Corps of Engineers

1200 Main Street

Dallas, Texas 75202

ATTN: SWDPL-M
Dear Mr. Rought:

In response to your letters of October 3 and 9, 1980, submitting, respectively,
the Draft Report on the National Hydroelectric Power Resources Study on the South-
west Power Pool Area and on the Electric Reliability Council of Texas Area we offer
the following comments.

In Table 5-1, page 5-8 the annual plant factor at zero percent should list a
capacity value and a zero for the energy value.

We also note that on Table 3-1 of the ERCOT area report the Abbott TP-3 plant
is listed as being owned by the Texas Power Corporation. Our records indicate that
the Guadalupe-8lanco River Authority is the owner of the Dunlap, McQueeny, Nolte,
TP-4, H-4, and H-5 plants. The McQueeny plant is also known as the TP-3 plant.

We appreciate the opportunity of reviewing the draft reports.

Sincerely,

Lenard B. Young
Regional Engineer

By M f?~

cting

Corrected.

Corrected.
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OFFICE OF THE GOVERNOR

WILLIAM P CLEMENTS, JR.

GOVERNOR
December 8, 1980

Mr. Barry G. Rought, P. E.

Chief, Planning Division, Southwestern Division
U. S. Corps of Engineers

Main Tower Building

1200 Main Street

Dallas, Texas 75202

Dear Mr. Rought:

The draft report pertaining to the Electric Reliability Council of Texas,
prepared by your office, has been reviewed by the Budget snd Planning
Office and interested state agencies. Copies of the review comments are
enclosed for your information and use. The State Environmentsl Impact
Statement Identifier Number assigned to the project is 0-10-50-051.

The Budget and Planning Office appreciates the opportunity to review this
project. If we can be of any further assistance during the environmental
review process, please do not hesitate to call.

Sincerely,

F. R. Spies, Manager
General Government Section
Budget and Planning Office

mp

Enclosures: Comments by Texas Department of Water Resources
Texas Parks and Wildlife Department
Railroad Commlssion of Texas
State Department of Highway and Public Transportation
Texas State Soil snd Water Conservation Board
General Land Office

SAM HOUSTON BUILDING « P O BOX 12428, CAPITOL STATION - AUSTIN, TEXAS 78711



OFFICE OF THE GOVERNOR

WILLIAM P CLEMENTS, JAR
GOVERNOR

Octaber 131, 1980

LRANSMITTAL MIMORANDUM

10: Review Participants

DAL COMMINIS DL 1O
BUDGEL AND PLANNING OFFICE: _lif&! )

Acrontutics (ommission
X Air Contrnl Roard
_Animal llealth Cammiss b,
Rureaw of 1yonumic Geolopy
A (oastal and Mg lae tonater ]
Department ol Agrivalture
Department of lpalth
Depar tmeat i+ Highways and l'ublic
Transportatinn

>

1>

_ Industrial tommissian
X larks and Waldiife Department
X ublic Urilinies Commission
VX Kaidroad tommission
X “ell amed dater Conservalidn loard
X lexas Fnerpy and Natural Resaurces
Advisory C(ounctl
_ tovernor’s Office of Regional
Development

£1-94

>

Pepartment of Water Resources
_ Texas lorest Service

X teneral Land Office
Historical Commisslan

D Other

Dralt Study:

E1S Number D-10-50-1%1

] vrafe EIS

Project Title liydroclecLric Puwer Ruesouroes

Llectric Refiabifity Lonaual

Uriginating Agency U.S. liepr. of Army, (orps of lugineas —

IMusuant to the Natlonal kavironmental I'olicy Act of 1969, Office of Management and
Budpet Circular A-95, and Lhe lexas Polrcy for the FuvironmenL (1975), the Governor's
Budget and Plamming Ol fice is responsible for sccuring the comments aad views of local
and Stale agencies during the environmentnl Impact statement revlew process.

Tie Insed Inr yoar review md comment 18 o4 copy of the abbve yated document.  Ths

Ol frce solloits your comments aad asks tlat They b rrturned on or brrfore the above

dure dare Your may Tlond the quest lons, listed on the reverse side, useful 1n formulating
yow) comuents

at (912) 475- 4y .

tor questlons on this project, contact _ Ward Goessling

I'lease address your «gency's formal comments to. Mr. Pl |, Wrotenbery, Direcior
Covernor's Budget and Plannlng Office
Atrentlon: General Lovernment Section
"0, Box 12428
Austin, Texas NBM7L1

SAM HOUSTON BUILDINL « P U HOX (2428 CAPITOL STATION « AUSIIN TEXAS 7811
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Suggested Questions to he Considered by Reviewing Apeacies:

1.

poes the proposed pruaject Lmpact upon_and is it consistent with the plans, programs
and statutory responsibilities of your agency?

What additional specific effects should be assessed?
What addltional alternatives should be considered?

What better or more appropriate measures and standards should be used to evaluate
environmental effects?

what addlitional control measures should he applied to reduce adverse environmental
effects or to avoid or minimlze the lrreversible or irretrievable commitment of

resources?

How serious would the environmental damage from this project be, using the best
alternative and control measures?

What specific issues require further discussion or resolution?

Does your agency concur with the implementatlon of this project?

As a part of the environmental fmpact statement review process, the Budget and
Planning Of fice forwards to the originating agency all substantive comments which

are formally submitted. |If, after analyzing this document, you conclude that
substantive cumments are¢ unnecessary, you may wlsh to so i1ndicate by checking the

box below anl forwardlng the form to this office. This type of response will indicate
receipt of this document by your agency and that no formal response will be prepared.

7

m No Comment.

Name and Title of Revlewlng Official

Railroad Commission of Texas
Agency
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) ReL:. .

SRR
ADLIES L

OFFICE OF THE GOVERNOR

WILLIAM P CLEMENTS. JR. October 31, 1980
TRANSMITTAL MEMORANDUM
T0: Revlew Particlpants DATE COMMENTS DUL TU
BUDGL'T AND PLANNING OFFICE: I/ééz_&_

_ Aeronautles Commisslon _ Industrial Commisslon

X Air Control Roard X Parks and WlLdlIfe Department

_ Animal llealth Cammisslan X bl Ice Urflities Commisslon

_ DBureaw of Econamic Geolopy X Rullroad Commission

X Coastal and Marlne Counril X “ofl and Water Conservatidn lloard
_ Department of Agriculture X Texas knetgy and Natural Resources

Department ol Health Advisory Council
|_/Dep:|rtm-nt of Highways and Public _ Lovernor's tfiice of Reglonal
Transportatlon Development

A Department of Water Resources
_ Texas Forest Service _

X Ceneral Land Dfflce .
. Wlstorlcal Commisslon B —

K] bprafe EIS D Other EIS Number __ {-10-50-u51
Projert Tltle bDraft Study: IHydroeleciric Power Resources

Electriv Reliability Council

OriglnatIng Agency _U.5. Depe. of Army, Corps of Lnpineurs

arswant ta the Natfonal Enviropwental Poticy Art of 1969, Office of Management and
mdpct Cranlay A-95, aud the Texas Palley for the Invironment (1975), the Governor's
Badget and Ilaming Office 1s responsible for securlnp the comments and vlews of local
and State agencles during the environmental impact statement review process.

e losed lor voaur review and comment s a copy of the abave cited document.  This
(lfice solirits your commnents amil asks that they be returmed on or before the above
d date. Yon mey flnd the questlons, llsted on the reverse side, usceful 1n formulating

yunr comments.

For questlons on this project, contact __Ward Guessllng at (512) 475-p4 —

Please address your agency's formal comments to: Mr. Il I|. Wrotenbery, Directon
fiovernor's Budget and Planning Office

Attention: tenegal Government Seetion
IP.O. Box 12428
AusLin, Texas 78711

SAM HDUSTON BUILDING - P U 80X 12420 CAPITOL STATIDN + AUSIIN TEXAS 78711
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Suggested Questions to be Consldered by Reviewing Agencics:

1. Does the proposed project Impact upon and Is it conslistent with the pians, programs
and statutory responsibilities of your agency?

2. What additional specific effects should be assessed?
3. What additional alternatives should be considered?

4. What better or more appropriate measurcs and standards should be used to evaluate
environmental effects?

5. What additional control measures should be applied to reduce adverse environmental
effects or to avoid or minimize the irreversible or irretrievable commitment of
resources?

6. How serious would the environmental damage from this project be, using the best
alternative and control measures?

7. What specific issues require further discussion or resolution?

8. Does your agency concur with the implementation of this project?

As a part of the environmental impact statement review process, the Budger and
Planning Office forwards to the originating agency ali substantive comments which
are formally submitted. 1f, after analyzing this document, you comclude that
substantive ts are sary, you may wish to so Indicate by checking the
box below anJ forwarding the form to this office. This type of response will Indicate
receipt of this document by your agency and that no formai response will be prepared.

m No Comment.

Marc&s';mf. a gngelf.leJr‘?.

Deputy Engineer-Director, 11-12-80
State Department of Highways and Public
Transportation Agency
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Suggested Questions to be Considercd by Reviewing Agend fen:

1. Does the proposed project impact upon and {s it consistent with the plans, programs
and statutory responsibiiities of your agency?

What additional specific effects should be assessed?

~N

3. What additional alternatives should be considered?

4. What better or more appropriate measures and standards should be used to evaluate
environmental effects?

S. What additional control measures should he applied to reduce adverse environmental
effects or to avoid or minimlze the irreversible or irretricvable commitment of

resources?

6. How serious would the environmental damage from this project be, using the best
alternative and control measures?

7. What specific issues require further discussfon or resolution?

8. Does your agency concur with the implementation of this project?

As a part of the environmental impact statement review process, the Budget and
Planning Office forwards to the originating agency all substantive comments which

are formally submitted. {f, after analyzing this document, you conclude that
substantive comments are unnecessary, you may wish to so indicate by checking the

box below anJ forwarding the form to this office. This type of response will Indicate
receipt of this document by your agency and that no formal response will be prepared.

[ wo comnent. Lol Popuik

Name afii Title of Reviewing Official

GENERAL LAND OFFICE

Agency .
BEQE“E“ Approved: m_
Coastal
oec ) Y80 Land Resources Program

Budgel s Vi~
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REDEIVEL

TENAS DIPARIMENT OF WATLR RESOURLU TS

170N € apiess Avoan .
Anvin Lovn NOV 21 1920
Budget /P
TUNASWATER IINVTEOPMINT BOARD 11 NAN \\g?lt(!llﬁi\‘mngV
s A Bodhal Jrothe n Tolin Skrbon old ¢ b

Peas v b Hhinkonom

Joo ROl

M Garrett Yo € hanman
Googr W Mt ledkas

Glon b Ranes Huos Do
W O Banbon Ta o Breaat

Lomme A Ba™ Palgn November 20, 1980

Mr. Paul T. Wrotenbery, Director
Governor's Budget and Planning Office
Attention: General Govermment Section
P. O. Box 12428

Aust1n, Texas 78711

Dear Mr. Wrotenbery:

The National Hydroelectric Power Resource Study, Volume XXI Uraft Report
(Electric Reliability Council of Texas Region}, published by the U.S. Army
Corps of Engineers has been reviewed by the staff of the Texas Department of
Water Resources. Specific comments and concerns pertaining to the content of
the report are presented below:

Chapter I1. The economic analysis of the region is hased on a 1972 CBERS
Series E projection set. The problems inherent in usinqg these outdated data
should be clearly stated 1n the report. Also, the residential electrical
energy use distribution patterns indicated 1n the last colum of Table 2-5 on
Page 2-15 should be footnoted to indicate that these were taken from a
multi-regional study and are applicable to more than the Clectric Reliability
Council of Texas Region of the United States.

Chapter V. In developing the methodology for evaluating potential projects,
water rights were not considered. Likewlse, at new reservoir sites, it was
assumed that existing unimpounded flow patterns would still exist after
impoundment. Also, possible direct diversions from the reservoirs were not
taken into account. These three considerations have sigaificant impact on the
viability of a hydroelectric power project, yet these issues were not
addressed. We realize that 1t is impossihle to consider all of these factors
in deta1l in such an analysis and do not propose that the methodology bLe
changed. Nonetheless, the Texas Department of Water Resources considers it to
he of great umportance that these issues and their wmplications he more
clearly addressed in the final reports. Faillure to do so would be a serinus
omission.

On Page 5-3, second paragraph, we question the validity of the metixvxioloyy

used to estimate flows in streams where drainage arras and flw data were not
given. Although we realize this assumption was used only 1n the preliminary

ey LI (L T I U Y . r NI @ © 1 Potey vt e
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Mr. Paul T. Wrotenbery, Director
November 20, 1980
Page Two

screening, 1t is not accurate for areas of the United States such as Texas.

On pages 5-7 and 5-9 and 5-10, which present preliminary cost data for single
power units, we note that the draft study does not indicate if these data
include ocost for pen stocks, tall races, switching yards, or other facilities
that must also be built. The costs which are included in these data should be
clearly stated.

Chapter VII. We believe that it is necessary to stress that many of the
undeveloped sites presented in this report may never be built, and that many
of the sites 1ncluded are alternate sites for other projects on the list. We
wish to again stress that water rights were not addressed in the methodology
for arriving at these estimates.

We appreciate the opportunity to review this document. We again emphasize
that the assumptions of the study pertaining to water rights, hydrology, and
the cost analysis should be clearly stated. We hope that these comments will
be helpful.

Sincerely yours,
3
e C'L/ e

/_Harvey Davis
Executive Director
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PARKS AND WILDLIFE DEPARTMENT

COMMISSIONEAHS

PERRY R BASS
Clwwman, Fort Worth

JAMES R PAXTON
Vice Charman, Palesune

PEARCE JOHNSON
Austin

TE (AS

CHARLLS O TRAVIS
tXECUNIVE DI Cinit

COMPIRY LIONTHS

Jut kK (IION
Luhittork

EDWIN L COX, JR
Oallss

W B8 OSBORN JR
Sonta Elera

4200 Smrth School Ryat
Ausin, Texas 18744

November 24, 1980

Mr. Paul T. Wrotenbery, Director
Governor's Budget and Planning Office
Attention: General Government Section
P. 0, Box 12428

Austin, Texas 78711

Re: Draft Study: Hydroelectric Power Resources, Volume XXI

Dear Mr. Wrotenbery:

The referenced study was recently provided to this Agency from the U, S.
Army Corps of Engineers, and the attached comments were provided to that
agency for their consideration.

The opportunity to coordinate with you on this matter is appreciated.
Singerely,

M4

CHARLES D. TRAVIS
Executive Director

CDT:JDR:bdj

Attachment
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NOV 14 1980

Mr. Joel P, Wilson

Acting Chief, Planning Division
Departmont of the Army

Southwestexu Division, Corps of Eungineers
Main Tower Building, 1200 Main Street
Dullas, Texss 75202

Re: National Hydroelectric Power Resources Study,
Drafc Report (SWDFPL-M)

Doar Mr. Wilgom:

The referenced document was reviewod by this agoucy and the followiag
commonts are offerod for your consideration.

This agency can appreciate the need for energy generation from Lydropower
projocts such as those discussed in this d t. This agency is slgo
vitally {nterested in the preservation of the fisheries resources of

the State's streams and rivers. It 1s belioved that, with proper coor- Noted.
dioation, both objectives can be achieved ia a satisfactory mamner, and
& digcussion of such coordination would mske a worthwhile sdditiom to
this document. Of particular importance for the protection of fisheries
resourcea is the quality of vater relessed (e.g., hypolimnetic vster can
create a hazard to fish) and the quantity sud timing of water releasas
that vill maintain downstream fisheries. The pattern of brush and tree
clcaring in the reservoir site should aleo ba an important ingredient of
esrly coordinatiom.

This agency will be happy to provide assistance in early planning and
coordination on say of these specific projects.

Sincerely,

CHARLES D, TRAVIS
Exacutive Director

CDT:JDR:dsb
SIGNED AND DISPATCHED-

|| [

PWO 482 (Rev 2/78) 6000
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BLULivEyL
::,:j‘.j.‘ NOV 2 15
Budgot/1ia..i 1y

TEXAS STATE SOIL AND WATER CONSERVATION BOARD

1002 F ¢31 Naunnal Buikding
P O Bos 858
Temple Tevas 78500
Ares Cade B17 771 2250

November 19, 1980

Ar. Paul T. Wrotenbery, Director
Governor's Budqet and Planning Office
Attention- General Government Section
411 West 13th Street

Austin, Texas 78701

Dear Mr. Wrotenbery:

We have reviewed the draft environmental impact statement
for the Draft Study: Hydroelectric Power Resources, Electric
Reliabil1ty Counc1l prepared by the U.S. Department of the
Army, Corps of Engineers.

We offer no conﬁié/ on the statement.

Sincerely yours.

C Sper:a Y/
\ Execunve /rector

ACS/Jamv/ vd
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BRAZOS RIVER AUTHORITY

4400 COBBS DRIVE P O BOX 1555 TIELEPHONE AREA CODE 817 7718-7447

WACO. 7EXAS-18710
November 6, 1980

Department of the Army

Southwestern Division, Corps of Engineers
Main Tower Building, 1200 Main Street
Dallas, Texas 75202

Attention: SWDPL-M
Gentlemen:

Reference is made to letter from Mr. Joel F. Wilson, Acting Chief,
Planning Branch, dated 9 October 1980, with which he forwarded for
our comment a draft dated September 1980 of Volume XXI, Regional
Report, Electric Reliability Council of Texas, National Hydro-
electric Power Resources Study. Following are our comments.

Table 5-4 on pages 5-19 and 5-20 of the draft report lists seven
existing reservoirs and seven undeveloped sites in the Brazos River
Basin as "Sites With Potential for Hydropower Development". Use

of the criteria and procedures described in the draft report in
evaluating the seven existing reservoirs and seven undeveloped sites
listed in the Brazos Basin is completely unrealistic and results in
greatly exaggerating their potential for hydropower development.

The Brazos River Authority was created by the Texas Legislature in
1929 and is the agency of the State of Texas with responsibility
for developing, conserving and making available for beneficial use
the surface water resources of the entire Brazos River Basin. In
meeting this responsibility, the Authority has planned, financed,
constructed, owns and operates three major water supply reservoirs
in the Brazos Basin. The Authority has also cooperated with the
U.S. Army Corps of Engineers in development of multi-purpose reser-
voirs throughout the basin in order to have the right to use the
conservation storage space in such reservoirs for water supply
purposes.

Two of the seven existing Brazos Basin reservoirs listed in Table
5-4 as having hydropower potential, Lakes Granbury and Limestone,
are entirely owned by the Brazos River Authority. The other five
are owned by the United States and operated by the Corps of Engi-
neers, but by agreeing to pay all costs associated with the in-
clusion of conservation storage space in each of these projects
the Authority has acquired the right to use such space for water
supply purposes. Under permits granted by the State of Texas,
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Dept. of the Army, Sw. Div., November 6, 1980
Corps of Engineers - cont'd. Page 2

the Authority has the right to store State water in each of these
reservoirs and to use them in a basin-wide surface water supply
system.

The entire long-term dependable yield of the Authority's entire sys-
tem, including all of the seven reservoirs listed in Table 5-4,

is committed to meeting present and future water needs under exist-
ing water supply contracts. Part, and in some cases all, of the
dependable yield of each reservoir is committed to uses in the im-
mediate vicinity of the reservoir upstream of the dam. Water thus
committed will not be passed through the dam and would not be avail-
able for hydroelectric power generation. Commitments to downstream
needs will be met by operating the Authority's reservoirs to sup-
plement unregulated streamflow. When unregulated flow is in excess
of all permitted downstream uses, including those to which water
from storage is committed, no release from storage will be made.
When release from storage is required to meet downstream commitments,
the release will be made from the reservoir or reservoirs which,
from a hydrologic standpoint, are in the best condition to supply
the water at that time.

Accordingly, there will be extended periods when no water will be
released from conservation storage in the Authority's reservoir
system, and the only water passing the dam would be flood flows,
which are infrequent and of short duration, and low inflows that

are passed through the reservoir for the benefit of downstream water
rights holders but that are too small to be of use for the genera-
tion of hydroelectric power. Even streamflow records immediately
downstream of reservoirs that have been in place for several years
do not accurately reflect future release patterns. The reservoir
system is still in development, and much of the water committed
under contracts is for future use, with only a relatively small
portion of the water committed having been put to actual use so far.
With completion of the system and full use of committed water, it

is to be expected that release patterns will differ radically from
historical streamflows. It is therefore apparent that use of
historical streamflows, as outlined in the description of method-
ology in Chapter 5 of the report, as a basis for evaluating hydro-
electric potential at one of the Authority's water supply reser-
voirs will give a highly distorted picture and greatly exaggerate
the potential for hydropower development.

The methodology is also faulty in regard to the assumption that is
apparently made that a power head adequate for power generation will
always be available. These are water supply reservoirs, and during
the design critical drouth period, they will be drawn down essential-
ly to the bottom of the conservation pool in normal operation to

meet water supply commitments. Therefore, during any extended

drouth period, the level of water in the lake will be for much of the
time below the stage necessary for practical power generation. It is

It is agreed that significant changes in streamflow patterns
not considered in the analysis would invalidate estimates of
hydropower potential.

The methodology does not contain the assumption that a power
head adequate for power generation will always be available.
When the sequential routing option was used, no releases for
hydropower beyond dependable capacity was made if the reservoir
storage was at or above the top of the conservation (power)
pool.
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Dept. of the Army, Sw. Div., November 6, 1980
Corps of Engineers - cont'd. Page 3

therefore apparent that the assumption of continuous existence of
an "average net power head" in the methodology for the studies has
resulted in indicating a much greater potential for hydropower
development than actually exists.

It 1s recommended that, before putting the draft report in final
form, consideration be given to the facts summarized above and that
the draft report be modified as necessary to reflect the above
summarized facts.

We appreciate your giving us the opportunity to comment on this
draft report.

CARSON H. HOGE
Assistant General Manager

Sincenely,
cH L5207 X éé%(

CHH:gls



9¢-4

Seiving the cities of Bryan Denton, Gariand & Greenvile

October 16, 1980

B-6200

ERCOT

National Hydroelectric
Power Resources Study

Mr. Joel F. Wilson

Acting Chief, Planning Division
Department of the Army

Southwestern Division, Corps of Engineers
Main Tower Building, 1200 Main Street
Dallas, Texas 75202

Dear Mr. Wilson:
Please be advised that we have no substantive comments to the above
captioned draft report other than to support the observations on Noted.
Page 6-2 that the Brazos River basin water use would be more productive
for thermal generation rather than hydropower.
Sincerely,
74‘;{ ﬂ/w—
Larry C. Hearn, P. E.

Director
Engineering & Operations

Jk

Texas Bvaxipal Power Rgency 600 Arkngton Oowns Tower Ariington, Texas 76011 {B171461-4400
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ATTACHMENT C

FOOTNOTES

(1) Project ldentification Number

Exsmple: IX C SWPF 3402
State Codo_._.l I l

Type & Status Code
(Table below)

L—-s.qucnttll Number
District Code

Run of

Ststus of Waterway River Dtvnr-ggljlelervoir
Existing A | ] c
Existing with Power 14 ] 1
Existing with

Retired Pover Plant ] ] (]
Breached S T v
Breached vith

Retired Pover Plant Y z ®
Uadevelnped 4 5 6

Reservoir with
Di{version

“we 499w WO

Irrigation [Pumped

Canal

O nNe

Storage

Ww MM v

(2) Theee estimstes are based on readily availsble data vhich have generally sot
been verified in the field. Inassuch as detailed studies have not been made, the

potential incremental capacity and energy estimates overstate the actual power

which con be developed in some cases. Ar existing projects, this is particularly
true because of upstream diversions, releases for fish and vildlife preservation
and enhancenment, flood control, water supply, navigation, and recreation.

(3) Data Item: Purposes

Purpose: To identify authorized purposes at existing projects.

Probable purposes at potential projects.

Source: Existing in Inventory of Dams. From available sources.

Requirements: Yes

Irrigation
Hydroelectric
Flood Control
Navigstion
Water Supply
Recreation
Dedbris Control
Farm Pond
Other

Categories:

- A-N N B NaB J§_J

Exasple: CH

(4) Data Item: Status
Purpose: Indicstion of project status.

Source: PFrom available sources.

Requirepent: Yas. When added to data base.

Categories: IS Identified Site

-
SP = Study Proposed
SA = Authorized for Study
FP = Feasibility Study in Progress
SI = Study Inactive
PA = Project Authorized
DM = GDM in Progress
UC = Under Construction
OP = Project {n Operation

NOTE: All dams in the Inventory of Dams vere coded as OP by SWD-ADP.

Example: OP
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ATTACHMENT C (continued)
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NHS MAPS

Two maps are inserted into the adjacent pocket. One is an index map
and one is a site location map. The primary purpose of the index map is
to show the National Electric Reliability Council (NERC) regions, the
Corps of Engineers division and district boundaries, and Corps office
locations. A separate regional report and accompanying site location map
has been prepared for each of the NERC regions depicted on the index map.

The second map shows existing and potential hydroelectric site locations
for the subject region and is intended to provide general information to
the reader about the sites. The size of a project is depicted by the
diameter of the circle and the type of project by color. Each site symbol
on the map is labeled with a four digit number which corresponds to a ten
character National Hydroelectric Power Resources Study site identification
code. Each part of the 10 character ID code helps to narrow down the
source of information for that site. For example, a typical site identi-
fication code is shown below:

OR A NPP 99909

Site ID Number
Corps Division and District

State —-
Type of Project

Consequently, for more information about a site, one needs to determine
from the map a site's state and county, the Corps division and district,
and the four digit number. With the site ID number, the site can then
be located in the list of sites in the regional report or in Volume XII
of the NHS final report. If more detailed information is desired, the
appropriate Corps division and/or district office may be contacted.
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