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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 XX, describes the hydroelectric power potential in 
the Southwest Power Pool (SWPP) 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 
Southwest Power Pool (SWPP). 

SWPP was organized by 11 utilities in 1942 to serve national defense 
loads. Currently, there are 41 members of SWPP: 23 investor-owned utili-
ties; 11 municipal systems; 5 generation and transmission cooperative sys-
tems; a State Authority; and the Southwestern Power Administration (SWPA), a 
Federal marketing agency. Since 1969, SWPP has operated under a coordinat-
ing agreement which provides that each member is responsible for supplying 
reliable service to its customers and to minimize inadvertent power flows 
into and out of its system. Member utilities coordinate among themselves 
and, additionally, have interconnections and power exchange agreements with 
neighboring utilities. 

There are no unique objectives for developing hydroelectric power poten-
tial within SWPP. However, development of the potential within SWPP 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; the economic, environmental, political, social, and institutional 
constraints to developing the physical potential; and the probable use and 
impacts associated with developing the identified 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 SWPP. 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. 
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Chapter 2 
EXISTING CONDITIONS 

(RELIABILITY COUNCIL PROFILE) 

2.1 TOPOGRAPHY 

The streams in the Southwest Power Pool have their sources in the Sangre 
de Cristo, Sawatch, and Front Ranges of the Southern Rocky Mountains in 
Colorado and New Mexico where general mountain elevations are between 8,000 
and 10,000 feet above mean sea level and some peaks rise above 14,000 feet. 
East of the higher ranges, there is a piedmont and plains belt which extends 
from 50 to 100 miles and includes linear hills, and valleys parallel with 
and close to the mountains and, farther east, moderately dissected plains 
and plateaus above which rise scattered volcanic peaks. Streams which flow 
through canyons and gorges at higher elevations emerge onto the adjoining 
plains as meandering rivers. Figure 2-1 shows major river basins in SWPP. 

From eastern New Mexico and Colorado the nearly unbroken surface of the 
High Plains extends for many miles. Elevations diminish gradually from 
5,000 feet to less than 2,500 feet at the eastern edge. The Arkansas, 
Cimarron, Canadian, and North Canadian Rivers flow generally eastward across 
the High Plains, while the Red River rises in this area where most tributary 
streams have intermittent flows. 

To the east the High Plains becomes more dissected by stream valleys and 
give way to the Central Lowland in central Kansas and east of the panhandle 
areas of Oklahoma and Texas. Elevations gradually decrease from about 
2,000 feet to between 500 and 1,000 feet in eastern Kansas, Oklahoma, and 
Texas. The Arbuckle and Wichita Mountains in south central and southwestern 
Oklahoma, the Flint Hills in southeastern Kansas, and Sandstone Hills in 
eastern Oklahoma provide minor relief in the lowland plains. Within the 
Central Lowland, drainage courses become more numerous and streamflows 
increase notably. In particular, the Verdigris, Grand (Neosho), and 
Canadian Rivers contribute large flows to the main stem of the Arkansas 
River. 

The Ozark-Ouachita Highlands in Arkansas, Missouri, and extreme eastern 
Oklahoma flank the Arkansas River. The Ozark plateaus north of the Arkansas 
Valley and the Ouachita Mountains to the south are quite rugged with steep 
slopes and narrow valleys. The White River and its major tributaries, the 
Kings, James, Buffalo, North Fork, Black, and Little Red Rivers, which drain 
the Ozark area, are clear streams with rapid flows. Minor tributaties to 
the Arkansas River which rise in the Ozark-Ouachita Highlands are also swift 
flowing streams. 

As the Red River emerges from the Central Lowland, it passes through the 
low and gently rolling Coastal Plain where elevations are generally less 
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Figure 2-1 
MAJOR RIVER BASINS IN SWPP 
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than 500 feet. The main stem of the river has a slight gradient and flows 
through an alluvial plain 2 to 12 miles wide. Numerous tributaries which 
rise in the southern Ouachitas and the hilly areas to the west, including 
Boggy Creek, the Kiamichi River, and Little River, contribute to the sub-
stantially increased flows of the Red River in eastern Oklahoma and western 
Arkansas. The Ouachita River, the major downstream tributary, rises in the 
Ouachita Mountains and flows through the hilly uplands of southeastern 
Arkansas and the alluvial valley of the Mississippi River before entering 
the Red River just above its mouth. 

The lower Arkansas, White, and Red Rivers meander through a wide belt of 
alluvial flood plains in eastern Arkansas and Louisiana. The alluvial 
plains are broken by an occasional old riverbank and stream terraces. Ele-
vations range from about 500 feet on Crowley Ridge, the low north-south 
divide between the White and Mississippi River Basins, to less than 100 feet 
near the mouth of the Red River in Louisiana. 

The southeasterly portion of the SWPP area is composed of the flood 
plain of the Mississippi River plus the Gulf outlet streams such as the 
Sabine, Atchafalaya, and Pearl Rivers. The smaller tributaries on the east 
and west banks of the Mississippi River rise in the low, undulating hills 
which define the watershed. 

Thus, the principal surface features of the SWPP area are: a relatively 
small extent of high mountains in the west, a large area of low mountains 
which rise abruptly from the Coastal and Mississippi Alluvial Plains in the 
east, and between the two mountain areas a broad expanse of interior lowland 
sloping gradually from west to east broken locally by escarpments, hills, 
and the relics of old, eroded mountains. Rivers with sources in areas of 
precipitous slopes change from swiftly flowing to slow and sluggish streams 
meandering through wide alluvial valleys. During the extended droughts that 
are characteristic of the western half of the basins, only major rivers 
maintain continuous flows, while in the humid eastern lowlands, recurring 
floods frequently spread waters over wide expanses of adjacent lowlands. 

2.2 CLIMATE AND WATER RESOURCES  

The climate of the area ranges from humid in the east to semiarid in the 
west and is characterized by long, hot summers and short, cold winters. The 
western half experiences temperature extremes and moisture deficiencies 
associated with its interior continental location. In the winter there are 
frequent intrusions of cold, dry continental air from the north; and in sum-
mer, hot dry winds blow from interior Mexico. Temperature extremes range 
between 120 °F and -30 °F. The climate of the eastern part of the area is 
influenced primarily by the warm, moist air from the Gulf of Mexico. 

Annual precipitation averages about 55 inches in southeast Arkansas to 
eastern Louisiana, decreases rather uniformly westward to about 12 inches in 
the western Great Plains, then increases to 34 inches in the mountdins of 
New Mexico. In the Great Plains both monthly and annual rainfall are low. 
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Severe rainstorms lasting several days are characteristic in the south-
eastern half of the area. Localized floods in the central and western sec-
tions result from infrequent but intense rainstorms of short duration. With 
the exception of the higher elevations of the Rocky Mountains, the western 
half of the area suffers from moisture deficiencies so that the major 
concern in developing the water resources is to provide supplies for agri-
cultural, domestic, and industrial uses, although periodic floods damage 
numerous developed valley areas. In the eastern half of the basins, water 
runoff is large, the Arkansas River increasing from an average annual flow 
of 323,000 acre-feet near Great Bend, Kansas, to 27 million acre-feet at the 
Oklahoma-Arkansas boundary, and 35 million acre-feet near Little Rock; the 
Red River increasing from an average annual flow of 2 1/2 million acre-feet 
at Gainesville, Texas, to 21 million acre-feet near Shreveport, Louisiana; 
and the White River having an average annual flow of about 22 million acre-
feet near Clarendon, Arkansas. In this eastern area floods constitute a 
serious problem. Figure 2-2 depicts a flow duration curve typical of semi-
arid regions like the western portion of the study area, and Figure 2-3 
shows a flow duration curve representative of wet regions such as the 
eastern portion of the study area. 

Although precipitation is low in the western headwaters areas, the 
steep, rocky terrain produces a high runoff coefficient and lends itself to 
the use of long offstream conduits potentially favorable to high-head hydro-
electric development. Depending upon availability of adequate storage, both 
high-load factor and peaking plants may be developed. On principal tribu-
taries in the lower Arkansas Basin, the terrain and the irregular but heavy 
runoff generally are favorable to the development of medium-head, low-load 
factor peaking plants at storage reservoirs. However, several of the main-
stem plants located at navigation dams could be operated as high-load factor 
plants. In the White River Basin, large amounts of regulatory power storage 
are required, particularly in the upstream reservoirs, in order to regulate 
effectively the high variable flows. Similarly, in the Red River Basin the 
hydroelectric plants require a large amount of reservoir storage to regulate 
flows in order to provide economical peaking-power generation. 

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 Commerce) and the Economic Research Service (Department of 
Agriculture). These projections have been designated by the US Water 
Resources Council for use in water resource planning studies. The SWPP 
region is approximated by the following 19 Economic Areas: 

109 Salina, Kansas 
110 Wichita, Kansas 
111 Kansas City, Missouri - Kansas 
115 Paducah, Kentucky 
116 Springfield, Missouri 
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NOTE: Numbers Represent BEA Economic Areas 

FOgure 2-4 

BEA ECONOMIC AREA APPROXIMATING 

BINPP 
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117 Little Rock - North Little Rock, Arkansas 
118 Fort Smith, Arkansas - Oklahoma 
119 Tulsa, Oklahoma 
120 Oklahoma City, Oklahoma 
122 Amarillo, Texas 
130 Tyler, Texas 
131 Texarkana, Texas - Arkansas 
132 Shreveport, Louisiana 
133 Monroe, Louisiana 
134 Greenville, Mississippi 
135 Jackson, Mississippi 
138 New Orleans, Louisiana 
139 Lake Charles, Louisiana 
140 Beaumont - Port Arthur - Orange, Texas 

Figure 2-4 shows the economic areas and the SWPP region. The economic 
areas are outlined, and those included in the SWPP analysis are identified. 
The shaded area represents the SWPP region. In 1978, the estimated popula-
tion of the Southwest Power Pool region was 16,038,000. 

In 1970, combined earnings for the economic areas were $32.5 billion 
(1967 dollars). Total earnings in the SWPP Region accounted for 5.8% of 
1970 national earnings. SWPP's share of national earnings has decreased 
since 1950. For the 20-year period 1950-1970, SWPP earnings increased at an 
average annual rate of 3.7%, compared to 4% for the nation. Lower popula-
tion growth accounts for the slower total earnings growth. Table 2-1 shows 
total earnings by industry for the SWPP Region. 

In 1970, manufacturing produced 21.5% of total earnings. Manufacturing 
earnings increased 5% annually from 1950 to 1970. Government, trade, and 
service sectors also contributed significantly to earnings. Agricultural 
earnings represented 7.7% of total earnings in SWPP, a relatively high 
percent compared to national averages. In 1970, agricultural earnings 
accounted for 3.4% of total national earnings. SWPP accounted for 13% of 
the nation's $19.6 million in agricultural earnings. Mining earnings in 
SWPP represented 18% of national mining earnings, although accounting for 
only 3.1% of SWPP's total 1970 earnings. 

Earnings accounted for 77% of personal income in SWPP in 1970. Total 
personal income was $42.3 billion. Per capita income (PCPI) in SWPP was 
$2,879 in 1970, increasing from $1,571 in 1950. The region improved its 
relative position in PCPI in the 20-year period, increasing from 76% to 
national PCPI in 1950 to 83% in 1970. The average annual growth rate of 
PCPI was 3.3% from 1950 to 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 
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Table 2-1 

TOTAL EARNINGS AND EARNINGS BY INDUSTRY - 1970 

(MILLIONS OF 1987 DOLLARS) 

VALUE 	 % OF TOTAL 

Agriculture 	 2,510 	 7.7 

Mining 	 996 	 3.1 

Construction 	 2,086 	 6.4 

Manufacturing 	 6,978 	 21.5 

	

Transportation Utilities 2,774 	 8.5 

Trade 	 5,575 	 17.2 

Finance 	 1,438 	 4.4 

Services 	 4,452 	 13.7 

Government 	 5,697 	 17.5 

TOTAL 	 32,507 	 100 

NOTE: SWPP Region approximated by BEA Areas 109, 110, 111, 115, 116, 117, 
118, 119, 120, 122, 130, 131, 132, 133, 134, 135, 138, 139, 140. 

Source: Harza, Phase I, p. VII-4. 
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growth used in this study (US Water Resources Council, 1974). The OBERS 
projections show expected growth in population, employment, personal income, 
and earnings. Employment and earnings by industry are projected for the 
United States and earnings by industry are projected for economic areas. 

The OBERS projections used in this study ar9 developed from the Bureau 
of the Census Series E population projections)' 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. 

Commercial and Industrial Development  

Table 2-2 shows projected industrial and commercial growth for the SWPP 
region for the years 1980, 1985, 1990, and 2000. Industrial growth is based 
on projected growth in manufacturing earnings, and commercial growth is 
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 SWPP region are projected to be $10.6 bil-
lion in 1980 and $20.6 billion in 2000, representing an average annual 
growth rate of 3.4%. Nationally, manufacturing earnings are projected to 
increase at a lower rate, around 2.9% annually. 

Projected growth rates in commercial and related earnings are higher for 
the nation than for the SWPP region. Commercial earnings in SWPP are pro-
jected at $29.7 billion in 1980, increasing to $60.7 billion in 2000, repre-
senting an average annual growth rate of 3.64%. US commercial earnings are 
projected to increase at an average annual rate of 3.81%, increasing from a 
projected $538 billion in 1980 to a projected $1,137 billion in 2000. All 
values are in 1967 dollars. 

Population 

Estimated population for 1978 for the combined BEA Economic Areas 
approximating the SWPP region is 16,083,000. This represents a 9% 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 SWPP region. Two sets of projections are shown for each area. 

For the United States, projections from OBERS and a summation of 
regional electric reliability council projections from Harza, Phase II are 
shown. Harza, Phase II projections differ from OBERS by less than .2% in 
any projection year and are considered Series E population projections. 
United States population is projected to increase 29% over the 30-year 
period. 
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Harza's adjusted projections for SWPP are higher than OBERS projections 
by 7% 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 projec-
tion. Population in SWPP is forecast at 18,363,000 in 2000, representing a 
25% increase from 1970. Analysis of future electric power needs for SWPP 
are related to this population projection. 

2.5 MAJOR ENERGY USERS  

Annual electric energy generation in SWPP for the years 1970-78 is shown 
in Table 2-4. Energy generation has grown from 98,800 GWH in 1970 to 
191,200 GWH in 1978, an average annual growth rate of 8.7%. 

Electric energy consumption by consumer class is shown in Figure 2-5. 
Consumption distribution is estimated for SWPP, based on data for repre-
sentative uti1ities. 2/ The distribution shows that residential use 
accounted for 24% of total use in 1977; commercial use accounted for 20%; 
industrial use 51%. 

Growth rates in electric consumption by consumer class are shown in 
Table 2-5 for several utilities. Growth rates are compiled from annual 
growth rates for each utility by consumer class. These utilities account 
for 43% of total electric generation in SWPP. Middle South Utilities, Inc., 
is the largest electric company shown, accounting for 28% of total genera-
tion. Lowest growth rates are reported for Kansas City Power and Light and 
Kansas Gas and Electric Company. The highest total growth rate is reported 
by Central Louisiana. The higher growth rate is attributable to industrial 
growth. 

Residential  

Table 2-6 shows residential energy consumption and residential electric 
energy consumption by end use for SWPP. Data are estimated using 1977 resi-
dential electric use, and 1970 total residential and end use distribution. 
Major total energy uses are space heating, water heating, and air condition-
ing. 

Space heating accounts for over half of total residential energy use; 
however, only 3.8% is supplied by electricity. Space heating accounts for 
only 9% of total residential electric consumption. Water heating is also 
supplied mainly by other energy sources, with only 5.5% from electricity. 

In total electric energy use, air conditioning, refrigeration, and 
lighting are the major residential end uses, accounting for 36%, 21%, and 
14%, respectively, of the estimated 43,100 GWH of electric energy consumed 
for residential purposes in SWPP in 1977. 
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Commercial 

Commercial usage in SWPP in 1977 was 38,240 GWH, around 20% of total 
electric consumption. Nationally, commercial use accounted for 24% of 
electric energy consumption. The principal commercial uses of electric 
energy are for lighting, space heating and cooling, ventilation, and water 
heating. As shown in Table 2-5, commercial use growth rates from 1969 to 
1977 have ranged from 4.74% for Kansas City Power and Light to 8.47% for 
Southwestern Electric Power. 

Industrial  

As noted earlier, industrial electric use in SWPP accounts for around 
51% of total electric energy. Major electric energy using industries 
located in SWPP are organic and inorganic chemicals, petroleum refining, and 
paper and allied products. Louisiana is one of the 15 largest industrial 
electricity using states. In 1977, the state accounted for 3.4% of US 
industrial energy consumption. Total industrial energy consumption in 1977 
in SWPP was 97,500 GWH. 
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Table 2-2 

COMMERCIAL AND INDUSTRIAL EARNINGS PROJECTIONS 
(MILLIONS OF 1967 DOLLARS) 

2/ 
INDUSTRIAL EARNINGS! / 	COMMERCIAL EARNINGS— 
US 	 SWPP 	US 	 SWPP 

1980 	 $219,486 	$10,574 	$ 538,332 	$29,667 
1985 	 252,985 	 12,557 	649,138 	35,442 
1990 	 291,595 	 14,920 	783,434 	42,428 
2000 	 388,479 	 20,637 	1,137,011 	60,694 

FACTOR OF CHANGE FROM 1980 

1980 	 1.00 	 1.00 	 1.00 	 1.00 
1985 	 1.15 	 1.19 	 1.21 	 1.19 
1990 	 1.33 	 1.41 	 1.46 	 1.43 
2000 	 1.77 	 1.95 	 2.11 	 2.05 

1/ Manufacturing earnings projections. 

2/ 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. 
SWPP projections are summed for BEA Economic Areas shown in Section 2.3 of 
this report. 
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1.00 

1.05 
1.09 
1.12 
1.17 

1.00 
1.09 
NA 

1.17 
1.20 
1.25 

T a bl• 2-3 

HISTORIC AND PROJECTED POPULATION - US AND SW.PP 

1970 2000 
(THOUSANDS) 

UNITED STATES 	 SWPP REGION  
OBERS SERIES E 	RkRZA, ADJ 	OBERS SERIES E 	HARZA, ADJ 

1970 	203,858 	203,858 	14,689 	14,689 
1978 	 - 	 219,170 1 / 	 16,083 
1980 	223,532 	 NA 	 15,491 	 NA 
1985 	234,517 	234,210 	15,982 	17,124 
1990 	246,039 	245,826 	16,497 	17,644 
2000 	263,830 	263,710 	17,116 	18,363 

FACTORS OF CHANGE FROM 1970 

1970 	1.00 	 1.00 
1978 	1.07 	 1.08 
1980 	1.10 	 NA 
1985 	1.15 	 1.15 
1990 	1.21 	 1.21 
2000 	1.29 	 1.29 

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 Projetions, 1972, Series E 
Population, April 1974. ERCOT projections as shown in Harza, 
Phase I p. IX-5, and Phase II, Exhibits IX-1 and IX-2. 
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YEAR GW11 

INDUSTRIAL 

'OTHER 

5% 

51% 

T a bl• 2 - 4 

ANNUAL ELECTRIC ENERGY GENERATION SWPP 

98,8001/  
109,000 
134,800 
139,900 
141,400 
154,200 
161,800 
179,500 
191,200 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

1/ Estimated SWPP using load factors. 

Sources: 1970-77 Harza Phase 
Review of Overall Reliability 
System," August 1978. 

I, Part II, Exhibit VIII-3. NERC, "8th Annual 
and Adequacy of the North American Bulk Power 

COMMERCIAL 
20% 

RESIDENTIAL 
24% 

Figure 2-5 

MAJOR ENERGY USERS BY CONSUMER CLASS 
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Table 2 - 5 

GROWTH IN ENERGY COMSUMPTION BY CLASS 

SELECTED UTILITIES 

AVERAGE ANNUAL GROWTH RATES, 1969-77 

UTILITY 

NET ENERGY 
AVERAGE ANNUAL GROWTH BY CONSUMER CLASS 	1977 

RESIDENTIAL COMMERCIAL INDUSTRIAL TOTAL 	(GWH) 

Central Louisiana 

Kansas City Power 
& Light 

Kansas Gas & 
Electric 

Middle South 2/ 
Utilities Co. 

Southwestern 
Electric 

	

8.44 	8.29 	14.0 	10.4 	4,703 

	

5.01 	4.74 	3.89 	3.871i 8,276  

	

6.48 	5.99 	4.17 	5.30 	6,789 

	

7.86 	7.59 	3.62 	7.17 	51,085 

	

8.64 	8.47 	7.84 	8.38 	11,487 

1/ Reported 

2/ Growth Rate shown to 1976 only, 1977 extrapolated 

Source: Compiled from Harza, Phase I, Part II, Exhibits VIII-4, VIII-5 
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9 
4 
2 
3 

21 
14 
36 
11 

100 

7abOo 2°8 

RESIDENTIAL ENERGY USE - SWPP 
41 SY@ DISTRISUTION--111177 ENERGY USE) 

END USE 

TOTAL 
RESIDENTIAL 
ENERGY USE: 

GWH EQUIVALENTS 

PERCENT 	 ELECTRIC 
OF TOTAL 	RESIDENTIAL 
RESIDENTIAL 	ENERGY USE: 
ENERGY USE 	(GWH) 

PERCENT 	ELECTRIC ENERGY 
OF TOTAL 	AS A PERCENT OF 

RESIDENTIAL 	TOTAL RESIDENTIAL 
ELECTRIC ENERGY 	ENERGY USE: 

Space Heating 
Water Heating 
Cooking 
Clothes Drying n.) 

i Refrigeration 1- 
--1  Lighting 

Air Conditioning 
Other 

TOTAL  

102,000 
31,000 
7,000 
2,000 
9,000 
6,000 

15,500 
20,000 

1/ 192,500- 

	

51.1 	 3,879 

	

16.4 	 1,724 

	

6.5 	 862 

	

1.1 	 1,293 

	

4.4 	 9,051 

	

3.1 	 6,034 

	

7.8 	 15,500 

	

9.6 	 4,741 

100.0 	 43,100 

3.8 
5.5 

12.1 
63.0 

100.0 
100.0 
100.0 
23.8 

21.9 

1/ 192,500 GWH = 656 trillion Btu's. 

Source: Computed from Harza, Phase I, Part II, Exhibits VIII-3, VIII-5; Part 1, Table VIII-4, 
p. VIII-7. Harza, Phase 2, Table C-1, p. C-5, Table C-2, p. C-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/ Representative Utilities are: Gulf States Utilities 
Power and Light Co., Southwestern Public Service Co. 
Electric Co., Kansas Gas and Electric Co., and Board 
of Kansas City. This list of utilities differs from 
Table 2-5. Energy consumption by consumer class was 
utilities. 

Co., Kansas City 
, Central Louisiana 
of Public Utilities 
that shown in 
not shown for all 
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Chapter 3 

EXISTING ENERGY SYSTEMS 

As noted in the preceding chapter, in 1978 the SWPP system generated 
191,200 GWH of electric energy. Capacity for generating power was 43,900 MW, 
as of January 1, 1978. Fuel mix was 65.2% gas, 11.8% coal, 12% oil, 
5.7% hydroelectric (includes pumped storage), 3.4% combined cycle, and 
1.9% nuclear. 3/ Generating capacity by fuel type is considered below. 

3.1 EXISTING ENERGY EXCLUDING HYDROPOWER 

Nuclear  

Nuclear capability in the Southwest Power Pool region currently operat-
ing is at Arkansas Nuclear Plant Number One in Pope County, Arkansas. The 
836 MW plant had a plant factor of .72 in 1978. An additional unit has been 
completed at the same location. The second plant adds 912 MW, giving SWPP 
1,748 MW capability in nuclear power. Estimated generation for 1980 was 
11,500 GWH. Nuclear power is used as base load in SWPP, and existing plants 
are investor-owned. 

Table 3-1 shows scheduled nuclear additions in SWPP through 1987. Six 
additional plants are scheduled which would add 6,655 MW capability. Units 
are planned by investor-owned utilities. 

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 concerns associated with the use of nuclear fuel are 
the dangers 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 radioactive gases in 
fuel processing and power generation, disposal of long-life radioactive 
wastes, and accidents at all stages. Impact on land use are felt at mining, 
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, 
environmental, and political concern. 4/ 
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Oil 

In 1978, oil fired summer generating capability in SWPP was 10,630 MW, 
representing 23% of total generating capability, while in 1977 it was 
5,593 MW, or 13% of total generating capability. The large increase in oil 
generating capability resulted primarily from gas fired plants being con-
verted to oil as the primary fuel. Gas fired summer capability decreased 
from 29,771 MW in 1977 to 23,689 MW in 1978, a net reduction of 6,082 MW. 
Most fossil fueled plants in SWPP can use alternative fuels, which permits 
considerable variation in fuel source capability from year to year. Major 
interchange is between oil and gas fired steam plants. 

Oil fired generating capability in SWPP region is used primarily for 
intermediate and peak load operations. Oil is considered a "swing" fuel in 
that it is expected to meet needs for power generation while the system is 
converting to more abundant and/or renewable fuel sources. Projections for 
its use are more uncertain than other sources. Projections of oil fired 
capability to 1987 for SWPP that were published in the NERC 1978 report were 
revised considerably in the organization's 1979 report. The projections are 
shown in Table 3-2. The 1979 report projects a net addition of 1,020 MW of 
oil fired generating capability over the 10-year period. 

Projections shown in Table 4-2, page 4-8, taken from the Harza report, 
show less oil generating capability than the 1979 NERC projections. These 
projections were made before the revised NERC projections were available. 
Major discrepancies are between oil and gas fired capability. Overall, 
there is little difference in total planned oil and gas plant additions and 
in scheduled retirements. 

Conventional oil is considered a clean fuel and is a major fuel for 
energy needs other than electric power. Oil produced by enhanced recovery 
methods and from shale oil and sand tars incur more environmental impacts 
than conventional production. Oil is produced extensively in the SWPP 
region, and enhanced oil recovery methods could be used in increasing pro-
duction in existing fields. All enhanced oil recovery processes contribute 
to air pollution by emitting toxic substances to the atmosphere. The ther-
mal steam drive process also releases particulates. All methods are water 
intensive. Several enhanced recovery methods could impact adversely on 
water quality through improper waste water treatment and contamination of 
ground water. Potential dangers to human health exist from air and water 
pollution. Processes with the greatest potential for damaging human health 
are steam injection, micellarpolymer injection, and gas miscible flooding. 

Oil shale and sand tars are located in the SWPP, but their production is 
not considered economic at this time. A number of environmental impacts are 
associated with these sources at all stages: mining, processing, storing, 
transporting, power generating, and disposing of waste materials. Adverse 
impacts would be on air quality, water quality, human health, land use, and 
ecology. Additionally, processes are water intensive and pose particular 
occupational hazards. )/ Oil fired generating capability is 947. 
investor-owned and 6% municipal-owned. 
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PLANT NAME 
(LOCATION) 

SUMMER 
CAPABILITY (MW) 

SCHEDULED 
COMPLETION 

Table 3 - 1 

NEW NUCLEAR PLANTS SCHEDULED 
TO BE COMPLETED 1981 - 1987 

WATERFORD (3) 
St. Charles Parish, LA 

GRAND GULF (1) 
Claiborne County, MS 

WOLF CREEK (1) 
Coffee County, KS 

RIVER BEND (1) 
West Feliciana Parish, LA 

GRAND GULF (2) 
Claiborne County, MS 

BLACK FOX (1) 
Rogers County, OK 

	

1165 	 February 1982 

	

1250 	 April 1982 

	

1150 	 April 1983 

	

940 	 April 1984 

	

1250 	 April 1985 

1/ 900— 	 April 1987 

NOTE - Number following plant name is unit number. 

1/ 1150 MW capacity for this plant; balance allocated to MAIN. 

Source: Southwestern Power Pool. "Regional Reliability Council Coordina-
ted Bulk Power Supply Program," A Report to the Economic Regulatory Admin-
istration DOE, April, 1979. Updated based on data in NERC, "1980 Summary 
of Projected Peak Demand, Generating Capability, and Fossil Fuel Require-
ments for the Regional Reliability Councils of NERC," July 1980. 
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T a bl• 3-2 

HISTORICAL AND PROJECTED OIL GENERATING 
CAPABILITY - SWPP (MW) 

YEAR 

NATIONAL ELECTRIC RELIABILITY 
COUNCIL, 1978 PROJECTIONS 

STEAM 1 / OTHElt- 	TOTAL  

NATIONAL ELECTRIC RELIABILITY 
COUNCIL, 1979 PROJECTIONS 

STEAM 	OTHER!' 	 TOTAL 

3,898 	1,695 	5,593 

	

3,843 	1,884 	5,727 	8,685 	1,945 	10,630 

1979 	 4,323 	1,769 	6,092 	8,685 	2,003 	10,688 

1980 	 4,306 	2,113 	6,419 	9.165 	2,003 	11,168 

1981 	 4,262 	2,329 	6,591 	9,165 	2,111 	11,276 

1982 	 4,262 	2,209 	6.471 	9,165 	2,100 	11,265 

1983 	 4,182 	2,284 	6,466 	9,085 	2,210 	11,295 

1984 	 4,182 	2,236 	6,418 	9,035 	2,380 	11,415 

1985 	 4,164 	2,248 	6,412 	9,035 	2,378 	11,413 

1986 	 4,038 	2,419 	6,457 	9,015 	2,468 	11,483 

1987 	 4,011 	2,415 	6.426 	9,015 	2,664 	11,679 

1/ Combustion turbine and combined cycle. 
2/ Actual. 
3/ Actual as shown for 1979; projected as shown for 1978. 

NOTE - Projections reflect projects where gas (rather than oil) is expected 
to be burned 50% or more of the time. 

Source: National Electric Reliability Council "Eighth Annual Review of Over-
all Reliability and Adequacy of the North American Bulk Power Systems," 
August 1978: "Summary of Projected Peak Load, Generating Capability, and 
Fossil Fuel Requirements for the Regional Reliability Councils of NERC, 
1979," July 1979. 

1977V 

3/ 
1978- 
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Table 3 - 3 

HISTORICAL AND PROJECTED GAS GENERATING 

CAPABILITY - SWPP (PAW) 

YEAR 

NATIONAL ELECTRIC RELIABILITY 
COUNCIL, 1978 PROJECTIONS 

1/ STEAM 	OTHER'  

NATIONAL ELECTRIC RELIABILITY 
COUNCIL, 1979 PROJECTIONS 

1/ STEAM 	OTHER- 	TOTAL 

197721  

3/ 1978.- 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

	

27,963 	1,808 	29,771 	-- 	-- 	-- 

	

27,923 	1,808 	29,731 	22,028 	1,661 	23,689 

	

27,824 	1,858 	29,682 	22,028 	1,711 	23,739 

	

27,760 	1,858 	29,618 	22,018 	1,711 	23,729 

	

27,760 	1,858 	29,618 	21,965 	1,689 	23,654 

	

27,707 	1,858 	29,565 	21,871 	1,689 	23,560 

	

27,612 	1,858 	29,470 	21,766 	1,689 	23,455 

	

27,488 	1,858 	29,346 	21,580 	1,689 	23,269 

	

27,379 	1,858 	29,237 	21,438 	1,689 	23,127 

	

26,983 	1,858 	28,841 	21,227 	1,689 	22,916 

	

26,964 	1,859 	28,822 	21,036 	1,689 	22,725 

-- 	-- 	-- 	20,611 	1,689 	22,300 

1/ Combustion turbine and combined cycle. 
2/ Actual. 
3/ Actual as shown for 1979; projected as shown for 1978. 

NOTE - Projections reflect projects where gas (rather than oil) is expected 
to be burned 50% or more of the time. 

Source: National Electric Reliability Council "Eighth Annual Review of Over-
all Reliability and Adequacy of the North American Bulk Power Systems," 
August 1978: "Summary of Projected Peak Load, Generating Capability, and 
Fossil Fuel Requirements for the Regional Reliability Councils of NERC, 
1979," July 1979. 
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Gas 

Gas generating plants provide over half of the generating capability in 
SWPP. Total gas generating capability in 1978 was 23,689 MW, 93% of which 
was steam generating capability. Gas plants generated 113,143 GWH in 1978, 
representing 60% of total electric power. Gas is used for base, inter-
mediate and peaking loads. 

While gas is the major generating fuel in SWPP now, its importance is 
expected to decline in future years. Federal policy restrains the use of 
natural gas for power generation. Utilities in SWPP have recently revised 
their projections of gas generating capability over the next 10 years. 
Table 3-3 shows projections from the 1978 and 1979 reports, which show a 
reduction in planned gas capacity. Gas fired capacity was reduced from 1977 
to 1978 as some units were converted to oil. 

Projections from the Harza report, shown in Table 4-2, page 4-8, were 
made before the later NERC projections were available. As noted in the 
section on oil, oil and gas generating capability in SWPP is highly inter-
changeable, and the lower projection for gas is offset by higher projections 
for oil. 

Natural gas is a clean fuel and is produced in SWPP 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 envi-
ronmental damage. Production of natural gas from unconventional sources in 
the Gulf Coast incurs possible contamination of groundwater sources and pos-
sible subsidence resulting from withdrawals of large volumes of geopressured 
brines. 6/ 

Over 90% of gas fired generating capability is investor-owned. Munici-
pals own around 5%, and cooperatives own around 4% of generating capability. 
Less than 1% is owned by state and Federal agencies. 

Coal 

Coal generating capability increased from 5,200 MW in 1977 to 8,602 MW 
in 1978. Net  electrical energy generated from coal increased from 22,763 GWH 
to 32,042 GWH for the same period. Coal is used primarily for base and 
intermediate loads. 

Coal is expected to increase its share of total generating capability 
over the next 20 years. As shown in Table 4-2, page 4-8, total coal gener-
ating capability of from 58,000 to 65,000 MW is projected in 2000, repre-
senting from 49% to 55% of total capability. 

SWPP utilities have scheduled 39,042 MW of new coal fired generating 
capability through 1988. Of this new coal fired generating capability, 
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5,840 MW will be fired by lignite coal. Federal policy encourages the use 
of coal over other fossil fuels because there are abundant domestic reserves 
and its use would reduce dependence on foreign energy sources. 

Although coal reserves in the SWPP region are estimated at over 40 bil-
lion tons, most are of high sulfur content, and coal for electric generation 
In SWPP is expected to be shipped in from western states where water supplies 
are limited. Other impacts from extraction operations are on human health 
and safety, air quality, water quality, and land use. The latter is affected 
in mining operations and in the need to dispose of waste materials. 

Transporting of coal by rail contributes to noise and congestion in 
developed areas. Transporting slurry through proposed pipelines raises a 
number of questions on 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. Coal gasification, 
liquefaction, and other advanced technologies are not expected to be devel-
oped extensively until after that time. 

The major environmental concern with direct coal combustion is air pollu-
tion. Pollutants released into the atmosphere include sulfur dioxide, 
nitrogen oxides, particulates, hydrocarbons, and carbon monoxides. Sulfur 
dioxide and particulates 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 fl9e gas sludge result from 
coal combustion and create waste disposal problems. 7 / 

Coal generating capability in the SWPP region is 89% investor-owned and 
11% municipal-owned. 

Other 

Fuel sources discussed above and hydropower account for virtually all of 
electric generation in the SWPP region. Other sources are not projected to 
account for more than 1% or 2% of SWPP intermediate and peak capability by 
2000. 

3.2 ROLE OF HYDROPOWER WITHIN THE EXISTING ENERGY SYSTEM  

Hydropower comprises around 5.7% of total generating capability in SWPP. 
Conventional hydropower accounts for 5% of total generating capability, and 
pumped storage accounts for the remaining percentage. In 1978, the SWPP 
system reported 2,207 MW of conventional hydropower generation. Net  energy 
generated for 1978 was 5,185 GWH from conventional hydro, representing 2.7% 
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of net electric generation in SWPP. Hydropower in SWPP is primarily low 
load factor peaking power. 

Existing hydropower plants are somewhat concentrated in the Ozark Pla-
teaus and Ouachita Mountains, in southern Missouri, Northeastern Arkansas, 
and eastern Oklahoma. Plants in these regions account for 87% of conven-
tional hydropower generating capability in SWPP. 

Table 3-4 shows hydropower plants in SWPP. Plants are listed by owner-
ship class. Hydroelectric generating capability is predominantly Federally 
owned; 78% belongs to the US Army Corps of Engineers. Grand River Dam 
Authority (GRDA), and agency of the State of Oklahoma, owns 18%; the remain-
ing percentage belongs to private utilities. Arkansas Power and Light, a 
subsidiary of Middle South Utilities, Inc., owns 69 MW of hydro capability. 
This represents less than 1% of MSUI's total capability. Empire District 
has 16 MW of hydro capability located on the White River in Missouri. This 
represents 3.5% of the utility's total capability. The plant operates with 
an average annual plant factor of .67 which is unusually high for hydro 
plants in SWPP. All private plants listed have been in operation since the 
1930's or earlier. 

GRDA is a cost-of-service agency providing electric service to customers 
in 24 counties in northeastern Oklahoma. Currently, 90% of its owned gen-
erating capability is hydroelectric, and over half is pumped storage. 
Hydroelectric power provides less than 20% of GRDA's total power needs. 
Additional power is purchased from Public Service Company of Oklahoma. The 
extra power is supplied through an agreement which provides for the optimum 
utilization of the generating capability of both GRDA and Public Service 
Company. 

Federal capability in the SWPP region is located at 20 Corps of 
Engineers projects in Arkansas, Missouri, Oklahoma, and Texas. Total 
capability at these plants is 1,935 MW. An additional 160 MW of pumped 
storage is nearing completion at Harry S. Truman in Missouri. Clarence 
Cannon, also in Missouri, is scheduled to have 58 MW of generating 
capability on line in 1982. Harry S. Truman and Clarence Cannon are also 
Corps of Engineers projects. 

Power from Corps of Engineers projects is marketed through the South-
western Power Administration (SWPA), a Federal agency under the Department 
of Energy. SWPA's marketing area covers the States of Arkansas, Louisiana, 
Missouri, Oklahoma, Kansas, and Texas. The agency markets four basic clas-
ses 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 production marketed by SWPA is not well 
suited to such service. Peaking power contracts typically guarantee a mini-
mum yearly usage of 1,200 hours per KW of peaking power. Interruptable 
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 reservoirs is marketed as excess energy. 
It is not a dependable source of power for customers and is marketed at an 
energy rate only, since the power does not reduce their capacity require-
ments. 

3-8 



TebOo 3 4 

HYDROELECTRIC GENERATONG CAPACITY ON SWPP 

AVERAGE 
YEAR 	PROJECT 	TYPE 	DRAINAGE EFFECTIVE CAPACITY ANNUAL 	PLANT 

SITE, STREAM, STATE 	COMPLETED PURPOSES1/ STCRAGE2/ 	AREA 	HEAD 	MI 	ENERGY 	FACIOR 
(QITI) 	(MT) 	 (GWH) 

FEDERALLY ME]) PROJECTS: 
CCRPS OF ENGINEERS: 

m
n

g
g

g
m

g H
g

E
g  

Beaver, White R., AR 	 1963 	ai 
Broken Bow, Mountain Fork, OK 	1968 	CRHSO 
Bull Shoals, White R., AR 	 1951 	CH 
Dandanelle, Arkansas R., AR 	1969 	Na 
DeGray, Caddo R., AR., 	HCSRD 
Denison, Red R., CKrTX 	 1944 	CSHNO 
Eufaula, Canadian R., aK 	 1964 	CSHN 

La 	Fort Gibson, Grand R., OK 	 1979 	CH 
1 Greets Ferry, Little Red R., AR 	1962 	GI vo 

Lake Greeson, Little Missouri R., AR 1950 	BUR 
Keystone, Arkansas R., OK 	 1964 	CS/INED 
Norfork, North Fork R., AR 	 1944 	CH 
Lake Ouachita, Ouachita B., AR 	1953 	HCR 
Ctark Lock and Dam, Arkansas, R., AR 1969 	NH 
Robert S. Kerr, Arkansas R., aK 	1970 	NHRD 
San Rayburn, Artelina R., TX 	1965 	CSRH 
Stockton, Sac R., MO 	 -- 	CH 
Table Rock, White R., MD 	 1959 	CH 
Tenkiller, Illinois R., aK 	1952 	CH 
Webbers Falls, Arkansas R., OK 	1970 	NHRO  

	

1,186 	218 	112 	172.0 	0.17 

	

754 	166 	100 	129.0 	0.14 

	

0,036 	243 	340 	785.0 	0.26 

	

153,703 	49 	124 	613.0 	0.56 

	

453 	175 	40 	90.0 	0.15 

	

39,719 	92 	70 	244.0 	0.39 

	

47,522 	77 	90 	260.3 	0.33 

	

12,492 	58 	45 	190.5 	0.48 

	

1,446 	184 	96 	189.0 	0.22 

	

273 	132 	25.5 	31.6 	0.14 

	

74,506 	74.5 	70 	228.0 	0.37 

	

1,806 	175.5 	80 	184.0 	0.30 

	

1,105 	168 	75 	165.8 	0.25 

	

151,820 	34 	100 	429.0 	0.48 

	

147,756 	40.5 	110 	459.0 	0.47 

	

3,449 	72 	52 	127.6 	0.28 

	

1,160 	91 	45.2 	55.0 	0.13 

	

4,020 	204 	200 	495.0 	0.28 

	

1,610 	133 	36 	95.1 	0.31 

	

97,033 	26.5 	60 	213.3 	0.40 

FEDERAL PROJECTS UNDER CONSTRUCTION: 
CORPS OF ENUINEERS: 

Clarence Cannon, Salt R., ID 	1981 	CHRSO 	RES 	 2,318 	128 	58 
Harry S. Truwan, Csgge R., ID (pumped 1980 	OR 	 RES 	 160 

storage) 



RES 1913 4,500 	62 	16 	94.4 	0.67 Ozark Beach, White R., CI 

Table 3 - 4 (continued) 

AVERAGE 
YEAR 	PROJECTTYPE 	DRAINAGE EFFECTIVE CAPACITY ANNUAL 	PLANT 

SITE, STREAM, STATE 	MMPLETED PURPOSES1/ 	STOR AGE2/ 	AREA 	HEAD 	IV 	ENERGY 	FACTOR 
TaT1E0 	(krzi) 	 (6100 

STATE CWNED PROJECTS: 
OK -GRAND RIVER n41 AUTHORITY: 

Markun Ferry, Grand R., OK 	1964 	HC 	 RR 	11,533 	52 	100 	190.0 	0.21 
Pensacola, Grand R., OK 	 1940 	BC 	 RES 	10,298 	121 	93 	340.6 	0.43 
Salina, Grand R., OK (pumped storage) 	 RES 	 260 

LA-TX, SABINE RIVER AUTHORITY: 

Toledo Beni, Sabine R., 1A-TX4/ 	1969 	IHRC 	 RES 	 7,178 	72 	81 	215.0 	0.30 

Y 
1.-... 
c) L. Catherine, Ouachita H., AR 1932 HRO RES 1,548 55 11 43.2 0.44 

L. Hamilton, Ouachita R., AR 	1924 	HRCS 	RES 	1,458 	95 	58 	89.2 	0.17 

EMPIRE DISTRICT ELECTRIC: 

INVESTOR-WED PROJECTS: 
MIDDLE SOUTH mums: 

OTHER: 

Bowersock, Kansas R., KS 
Niangua Dem, Niangua R., MD 

NA 	11 	 RR 	58,420 	20 	2.4 	9.3 	.44 
NA 	 RR 	 627 	30 	3.0 	10.0 	.38 

1/ I = Irrigation, H= Hydroelectric, C = Flood Control, N = Navigation, S = Water Supply, R= Recreation, 0= Other 

2/ RES = Reservoir, RR = Run of river 

3/ 1/2 of capacity in EROUT system 

4/ Not a member of SJPP, located in area 



SWPA owns transmission facilities in SWPP which are integrated with other 
utilities in the region. All Federal projects except Lake Greeson plarrows) 
and Sam Rayburn are operated as a part of SWPA's integrated system.w 
SWPA operates through contracts and agreements with other utilities to 
effectively use electric production in the region. Power is placed on grid, 
and interchange and some wheeling arrangements are used to provide service 
to customers. Power from isolated projects is marketed locally. 

PARAMETERS GOVERNING USE OF EXISTING HYDROPOWER 

Hydroelectric power plants can be brought on line quickly and can be 
easily utilized to meet varying power demand levels, the most efficient uses 
of the limited hydropower capability in the SWPP region would be for peaking 
and for smoothing the remaining intermediate and base-load power demand. A 
number of factors, however, prevent hydroelectric plants from being operated 
to optimize their contribution to the total electric power system. 

Approximately 80% of the hydroelectric power capability in the SWPP 
region has been developed at Corps of Engineers projects as a part of a 
multiple purpose project. Corps projects are planned, justified, and autho-
rized to serve specific purposes, e.g., flood control, water supply, naviga-
tion, recreation, etc. Reservoirs are operated to serve all authorized 
purposes. It is seldom possible to operate to optimize all project purposes 
at once. Balancing of operating procedures is further complicated by addi-
tional beneficial uses such as lake shore, lake surface, and downstream rec-
reation which have developed subsequent to authorization and construction of 
many projects. 

Multiple purpose operating procedures are usually developed and imple-
mented which assure long-term balanced benefits to the authorized project 
purposes and also consider the needs of the additional beneficial uses of 
the water resources. Needs for authorized project purposes, however, have 
precedence over nonauthorized beneficial uses, and at times nonauthorized 
beneficial uses are not well served by required operating procedures. Con-
flicts of interest are frequently expressed during times of low flows when 
pool levels are drawn down to supply water demands, and also when release 
fluctuations adversely affect navigation or instream recreation uses. 

Management of reservoir storage to supply water for any demand such as 
hydropower, water supply, or irrigation requires fluctuations of both the 
reservoir, pool elevation and the downstream releases. Fluctuations are 
wider if hydroelectric power plants are operated at higher production levels 
over shorter time periods to serve peak loads. Matching hydroelectric power 
generation to the varying electric power demands would also require signifi-
cant reservoir storage. 

The Southwestern Power Administration (SWPA) markets all power produced 
at Corps of Engineers projects. It is the major hydroelectric power market-
ing entity in the region. SWPA's authority to market power from Corps proj-
ects is derived from Section 5 of the Flood Control Act of 1944. Congress 
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requires the power to be marketed "in such a manner to encourage the most 
widespread use thereof at the lRyest possible rates to consumers, consistent 
with sound business practices."' 

The availability of relatively inexpensive alternative energy sources 
(e.g., oil and gas) within the region during past years placed significant 
marketing pressure on SWPA to offer as much "firm" or dependable peaking 
power as possible from the Corps projects in order to obtain sufficient 
revenues to repay the costs of production. Since the relative price of the 
alternative energy sources has increased, SWPA should be able to alter mar-
keting procedures to sell power and energy as available rather than on a 
"firm" schedule. While these revisions in marketing arrangements would not 
optimize hydropower's contribution to the region's electric power system, 
these revisions should ease some of the strains on multiple purpose opera-
tions at many Corps projects. 

3.3 POWER EXCHANGES AND INTERTIES  

SWPP has interties with three neighboring councils: 

. MAIN - Mid-America Interpool Network 

. MARCA - Mid-Continent Area Reliability Council 

. SERC - Southeastern Electric Reliability Council 

Power exchanges exist between systems within SWPP and the neighboring 
councils. Power exchanged between councils varies from year to year. 
During 1977 these power exchanges with the neighboring councils were as 
follows: 

FROM 	 TO 

MAIN 	883 	Net GWH 	SWPP 

MARCA 	669 	Net GWH 	SWPP 

SWPP 	660 	Net GWH 	SERC 

Possibilities of new interconnections between systems in SWPP and SERC 
have been investigated. Interconnections between SWPP and ERCOT are being 
negotiated. Further interconnection and exchange of power between systems 
in SWPP and MARCA have also been studied. Figure 3-1 shows projected emer-
gency transfer capabilities between SWPP and neighboring electric relia-
bility councils. While no capability level has been established between 
SWPP and ERCOT, interconnections between these two reliability councils are 
being negotiated. 11/ No transfer capability between SWPP and WSCC is planned. 
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Figure 3-1 

EMERGENCY TRANSFER CAPABILITIES 

BETWEEN RELIABILITY COUNCILS (MW) 

SUMMER 1988 
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FOOTNOTES 

3/ Harza, Phase 1, Part II, Exhibit VIII-7. Does not include Toledo Bend, 
Sabine Parish, LA, property of Sabine River Authorities of Louisiana 
and Texas, nonmembers of SWPP. The plant has 81 MW of generating capa-
bility. 

4/ US Department of Energy. "National Energy Plan II," Appendix, Environ-
mental Trends and Impacts. Washington, DC, 1979. 

5/ Ibid. 

6/ Ibid. 

7/ Ibid. 

8/ DeGray and Lake Ouachita (Blakely Mountains) are operated under exchange 
agreements with Arkansas Power and Light. 

9/ Federal Register, Volume 44, No. 150, August 2, 1979, p. 45468. Statu-
tory authority is Section 5 of the Flood Control Act of 1944. (58 
Statute 890, 16 USCA 825s). 

10/ Federal Register, Volume 44, No. 242, December 14, 1979, Water Resources 
Council, "Procedures for Evaluation of National Economics Development 
(NED) Benefits and Costs in Water Resources Planning (Level C); Final 
Rule." 

11/ Letter from SWPP, dated 22 October, 1980. 
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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 readily available information and data on electricity demand 
forecasts. 

Projection I is derived from member utilities of SWPP. Each NERC 
region is required to forecast annual 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 April 1, 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 is projected to be 2.6% for the period 1978-2000. 13/ 

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. 14/ 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 con-
sumption will increase at a decreasing rate over the projection period. The 
rate of increase from 1978 to 1985 is 4.5%; it declines to 4.0% from 1985 to 
1990; to 3.3% from 1990 to 1995; and to 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 2-13, are 
used with Projections It and III to project total electric energy demand in 
SWPP. 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 is shown in Table 4-1. From 
these projections, the median forecast for each year is selected as rep-
resentative of future demand throughout the projection period. This conven-
tion of using the median of the three alternative projections presented 
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1978 
1985 
1990 
1995 
2000 

11.9 
17.1 
22.1 
28.4 
35.5 

11.9 
14.3 
16.2 
18.4 
21.0 

11.9 
16.2 
19.7 
23.2 
27.2 

191.6 
293.2 
390.1 
511.0 
652.3 

191.6 
244.2 
286.0 
331.7 
384.8 

191.6 
277.6 
348.0 
417.6 
498.7 

1978 
1985 
1990 
1995 
2000 

1.00 
1.53 
2.04 
2.67 
3.40 

1.00 
1.44 
1.86 
2.39 
2.98 

1.00 
1.27 
1.49 
1.73 
2.01 

1.00 
1.20 
1.36 
1.55 
1.76 

1.00 
1.45 
1.82 
2.18 
2.60 

1.00 
1.36 
1.66 
1.95 
2.29 

T a ble  4-1 

ALTERNATIVE ELECTRIC ENERGY DEMAND 
1978 AND PROJECTED 1985-2000 

PROJECTION I  
TOTAL 	PER CAPITA 
DEMAND 	DEMAND 
(1000 GWH) 	(MWH) 

PROJECTION II  
TOTAL 	PER CAPITA 
DEMAND 	DEMAND 
(1000 GWH) 	(MWH) 

PROJECTION III*  
TOTAL 	PER CAPITA 
DEMAND 	DEMAND 
(1000 GWH) 	(MWH) 

FACTORS OF CHANGE FROM 1978 

*Representative growth rate for SWPP. 

Source: Harza, "The Magnitude and Regional Distribution of Needs for Hydropower," Phase II, 
Exhibit VIII-2, March 1980. 



for each ERC region as the projections for analysis, is adopted for the National 
Hydropower Study to present a reasonably coordinated scenario of the demand 
for hydroelectric power among the regional electric reliability councils. 
It is not intended as a planning projection, but rather as a representative 
projection to show the relations of developable hydropower to future capac-
ity needs. In SWPP, Projection III is the median projection for the total 
period. 

4.1 CAPACITY  

Figure 4-1 presents alternative peak demand projections for SWPP to 
2000. Projection I is derived from the utilities forecasts. Peak demand 
for 2000 is extrapolated at the 1995-1998 peak demand projection rate. Peak 
demand projections for Projections II and III are estimated from total 
demand projections and from projected load factors. Load factors projected 
by the utilities are used to project peak demand from total demand for Pro-
jections I and II. The load factor for 1985 is forecast at 56.6%, and for 
subsequent years, 56.8%. 

Projection I'is the highest forecast. Under this projection, peak 
demand will increase to 131,100 MW in 2000, from 39,200 MW in 1978, an aver-
age annual 5.6% increase. This is considerably lower than peak demand 
growth in the 1970's. From 1970 to 1978, peak demand increased from 20,100 
MW to 39,200 MW, an average annual growth of 9.4%. 

Under Projection II assumptions, peak demand would increase only to 
77,300 MW in 2000, at an averge annual rate of 3.1% from 1978. This projec-
tion assumes that considerable effort will be made to reduce electric energy 
demand through technologic improvements and economic incentives. 

Projection III forecasts peak demand at 100,200 MW in 2000, increasing 
at an average annual rate of 4.4% from 1978. As a consensus forecast, this 
represents an average of the projections of a number of forecasters. This 
is the median projection for 11 years shown, and is the projection used in 
the analysis of the role that hydropower can play in future electric energy 
demand. 

Reserve margins for SWPP are 19% for 1985, and at 18% for the remaining 
projection years. Under the median projection, resources needed to serve 
demand will increase to 118,300 MW in 2000. 

4.2 ENERGY  

Total energy demand from the alternative projections are shown in 
Figure 4-2. Total energy demand in 1978 was 191,600 H. Projected growth 
in energy demand ranges from 384,800 GWH under the lower projection to 
632,300 GWH under the highest projection. The median projection shows 
energy demand increasing to 498,700 GWH in 2000. As noted earlier, this is 
the projection used to analyze the need for hydropower development. 

4-3 



YEAR 

Figure 4-1 
PEAK DEMAND 

P
E

A
K

 D
E

M
A

N
D

 (
O

W
) 

140 

120 

100 

20 

40 

80 

80 

70 80 90 2000 

4-4 



T
O

T
A

L
 D

E
CA

AP
IO

  (
1
0
0

0
 O

V
71

4)
 

GOO 

400 

GOO 

300 

200 

1100 

TO BO 90 2000 

YEAR 

Figure 4-2 

TOTAL DEMAND 

4-5 



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. Seasonal peak varies by region, but most regions, 
including SWPP, experience the highest peak load in summer. 

Figure 4-3 shows weekly load curve representing summer peak load in 
SWPP. Peak, intermediate, and base loads are designated on the figure. As 
defined for this study, base load is the mean of the Monday-Friday minimum 
load's, plus 10%. 151  Peak load is defined as the greatest difference 
between the Monday-Friday daily peak and the daily load equaled or exceeded 
12 hours a day. The intermediate load is that portion between base load and 
peak load. It usually lasts from 12 to 14 hours, beginning in the early 
morning and lasting until late afternoon. As shown in Figure 4-3, base load 
in SWPP for 1977 is estimated at around 65% of the load demand, intermediate 
load at around 23%, and peak load the remaining 12%. 

4.3 PROJECTED GENERATION MIX  

Projected generating capability, fuel, and load mix to 2000 are shown in 
Table 4-2. Based on the median projection, total capability needs for SWPP 
will increase from 46,500 MW in 1978 to 66,600 MW in 1985, to 82,500 MW in 
1990, to 97,900 MW in 1995, and to 118,300 in 2000. Over the 22-year 
period, an additional 71,800 MW of net capability will be needed. While 
only ranges are projected for fuel and load mixes, the table shows that base 
load is projected to account for a higher percentage of total load than it 
currently does, and that coal is expected to be the major base load fuel in 
2000. Peak load is also projected to increase its share of total load, 
while intermediate load shows a small decline. Coal is also projected to be 
used more extensively in intermediate load generation. The changing pattern 
of generating fuel mix is depicted more graphically in Figure 4-4. 

Conventional hydropower is projected to account for from 3% to 5% of 
total generating capability in 1985, and from 2% to 4% of generating capa-
bility for subsequent years. As noted earlier, conventional hydropower 
capability in SWPP is currently 2,207 MW. Additional hydropower capabiity 
could contribute to future needs in SWPP. Assessment of developable hydro-
power is accomplished using an evaluation procedure developed for the 
nation. Chapter 5 describes the methodologies used in the national study. 
Variations pertinent to the SWPP region are covered in Chapter 7. 
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Coal1/ 

T • b I • 4 - 2 

SWPP 
PROJECTED GENERATION MIX 

(PERCENT OF TOTAL CAPAIIILITT) 

Generation Mix  1985 	1990 	1995 	2000 
X 

BASE 

Nuclear 	 10-12 	10-12 	11-13 	12-15 
Coal 	 24-26 	30-32 	32-35 	36-40 
Gas 	 22-24 	18-20 	13-16 	10-12 

INTERMEDIATE  

Coal 	 8-10 	10-12 	11-13 	13-15 
Oil 	 4-6 	3-5 	2-4 	2-4 
Gas 	 8-10 	8-10 	7-9 	6-9 
Cony. Hydro 	1-2 	1-2 	1-2 	1-2 
Other 	 0 	 0-1 	0-1 	1-2 

PEAK 

Oil 	 6-8 	5-7 	3-5 	2-3 
Gas 	 7-8 	7-8 	6-8 	4-8 
Cony. Hydro 	2-3 	1-2 	1-2 	1-2 
Pumped Storage 	0.7 	0.5 	0-1 	0-3 
Other 	 0 	 0-1 	0-1 	1-2 

TOTAL CAPABILITY  (MW) 66,600 	82,500 	97,900 	118,300 

1/ All coal-fired plants are classified as either base or intermediate, al-
though some intermediate cycling coal-fired plants will be capable of 
operating near the top of the load curve. 

Source: Harza Engineering, "The Magnitude and Regional Distribution of the 
Needs for Hydropower," Phase II, page VIII-12. 
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Figure 4 - 4 

GENERATING CAPACITY BY FUEL SOURCE - SWPP 
1977, 1978 AND PROJECTED 2000 
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FOOTNOTES 

12/ 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 to the 
Year 2000," Oak Ridge National Laboratory, May 1977. Source for Pro-
jection III is J.A. Lane, "Consensus Forecast of US Electricity Supply 
and Demand to the Year 2000," Oak Ridge National Laboratory, May 1977. 

13/ This is the lower of two forecasts made in the IEA study. 

14/ Forecasters are: NASA/ASEE TERRASTAR (1973); EPA (1973), US Atomic 
Energy Commission (D.L. Ray) (1973); Ford Foundation technical fix 
(1974); Ford Foundation (zero energy growth) (1974); US Atomic Energy 
Commission (Office of Planning and Analysis) (February 1974); L.T. 
Blank and R.I. Riley (1974); Council on Environmental Quality (1974); 
MIT (Hudson Jorgenson) (1974); MIT (judgmental) (1974); National Acad-
emy of Engineering (1974); NASA/ASEE MEGASTAR (1974); Federal Energy 
Administration Project Independence (1974); ERDA (Office of Planning 
and Analysis) (1975); E. Teller (1975). Source: Harza, Phase II, 
p 1-13. 

15/ 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 1-121. 
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Chapter 5 

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-
nomic 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 considered 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 involved collection of available information on 
the environmental, social, and institutional 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 regional report consisted 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 criteria which might indicate 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 height 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 reservoir in each 
24-hour period; 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: 
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KW = QHE = 0.85 	=0.072 QH 
11.8 

where KW = power of kilowatts 

Q = flow in cubic feet per second 

H = net power head in feet 

E = efficiency 

Since one acre-foot yields 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 associated 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 6-5/8%. 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 
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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. 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 cmandatory) 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 retention, 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 personnel 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 SWPP as provied by 
FERC on 23 June 1978. 
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Table 5-1 

FERC REGIONAL POWER VALUES 
SWPP 

APF11 	 CAPACITY2 	 ENERGY2/ 

	

0 	 30.8 	 - 
10 	 30.4 	 35.2 
20 	 30.4 	 34.9 
30 	 68.9 	 23.3 
40 	 68.9 	 22.1 
50 	 125.1 	 12.0 
60 	 125.1 	 11.9 
70 	 125.1 	 11.9 
80 	 125.1 	 11.9 
90 	 125.1 	 11.8 

	

100 	 125.1 	 11.8 

1/ Annual plant factor. 

2/ Capacity benefit in dollars per KW. 

3/ Energy benefit in mills per KWH. 

Source: Data furnished by FERC. See Attachment A. Data are for January, 
1978. 
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Table 5-2 

PRELIMIMIARY COST CURVES 
SINGLE UNIT POWER PLANT COST DATA (.1-10 MW) 

($1.000) 
DESIGN MEAD (FEETJ 

INSTALLED 

CAPACITY 

(NW) 	10 	20 	30 	40 	so 	60 	70 	so 	90 	100 

	

.1 	$145 	$90 	164 	$44 	141 	138 	$36 	$33 	$30 	$26 

	

.2 	185 	130 	80 	52 	49 	46 	42 	39 	36 	32 

	

.3 	230 	150 	95 	61 	57 	53 	49 	45 	41 	37 

	

.4 	300 	180 	115 	71 	67 	62 	57 	53 	49 	44 

	

.5 	370 	210 	135 	04 	77 	70 	64 	59 	54 	50 

	

.6 	470 	260 	160 	98 	91 	84 	77 	71 	65 	60 

	

.7 	600 	300 	180 	110 	103 	96 	90 	83 	74 	69 

	

.0 	760 	340 	210 	131 	122 	113 	105 	96 	87 	79 

	

.9 	960 	390 	250 	160 	147 	134 	122 	113 	105 	97 

	

1.0 	1,200 	440 	280 	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 	1,600 

	

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 	7,970 	7,730 	7,500 	7,270 	7.030 	6,800 

	

1000 	10,000 	10,000 	10,000 	10,000 	9,570 	9,130 	8,700 	8,430 	8,170 	7,900 

NOTE: Cost items vary somewhat with type of unit. Cost items considered Include excavation, 

bulkheads, turbine, generators, accessory electrical equipment, auxiliary mechanical systems, 

and contractor mobilization and preparation, intake works, and if applicable, Intake and 

tailrace gantry crane and powerhouse bridge crane. 
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Table 5-3 

SINGLE UNIT POWER PLANT COST DATA (10-200 MW) 
($1,000) 

DESIGN HEAD (FEET) 

INSTALLED 

CAPACITY 
(MN) 	10 	20 	30 	40 	50 	60 	70 	80 	90 	100 	200 	300 	400 	500 	600 	700 	800 

10 	10,000 10,000 	10,000 	10,000 	9,570 	9,130 	8,700 	8,430 	8,170 	7,900 	6,400 	5,600 	5,400 	5,300 	5,200 	5,100 	5,000 

20 	- 	15,000 	15,000 	15,000 	14,400 	13,800 	13,200 	12,400 	11,600 	10,800 	7,400 	6,700 	6,500 	6,200 	6,100 	6,000 	5,900 

30 	 - 	18,500 	18,500 	17,530 	16,570 	15,600 	14,500 	13,400 	12,300 	8,800 	8,000 	7,200 	7,200 	7,000 	7,000 	6,700 

40 	 - 	20,000 	19,170 	18,330 	17,500 	16,330 	15,170 	14,000 	10 000 	9,300 	8,500 	8,100 	8,000 	8,000 	7,900 

50 	- 	- 	- 	25,000 23,170 21,330 	19,500 	18,170 	16,830 	15,500 	11,400 	10,200 	9,500 	9,000 	8,900 	8,700 	8,600 

Ln 
I 	60 	- 	- 	- 	28,500 26,270 24,033 21,800 20,370 	18,930 	17,500 	13,000 	11,000 	10,400 	10,000 	9,900 	9,700 	9,100 cm 

70 	- 	- 	- 	31,500 	29,000 	26,500 24,000 22,600 21,200 	19,800 	14,100 	12,800 	11,500 	11,000 	10,800 	10,400 	10,200 

80 	- 	- 	- 	35,000 32,170 29,333 26,500 25,000 23,500 	22,000 	13,500 	13,500 	12,500 	11,900 	11,200 	11,000 	10,900 

90 	- 	- 	- 	38,000 35,000 32,000 29,000 27,330 25,670 24,000 	17,000 	14,500 	13,000 	12,700 	12,100 	12,000 	11,800 

100 	- 	- 	- 	41,000 37,830 34,670 31,500 29,660 27,830 26,000 	18,100 	15,500 	14,000 	13,300 	12,900 	12,600 	12,200 

120 	- 	- 	- 	47,000 44,000 41,000 38,000 36,330 34,670 33,000 21,000 	18,000 	16,000 	15,000 	14,600 	14,000 	13,500 

140 	- 	- 	- 	53,000 50,000 47,000 44,000 42,000 40,000 38,000 24,000 20,000 	17,800 	16,700 	16,000 	15,300 	15,000 

160 	- 	- 	 - 	- 	- 	- 	- 	- 	43,000 26,800 21,600 	19,000 	17,500 	17,000 	16,500 	16,000 

180 	- 	- 	 - 	- 	- 	- 	- 	- 	48,000 29,500 23,500 20,800 	19,400 	18,300 	17,800 	17,000 

200 	- 	- 	 - 	- 	- 	- 	- 	- 	53,000 32,000 25,500 22,500 20,800 	19,700 	18,700 	18,100 

Note: Cost items vary somewhat with type of unit. Cost Items considered Include excavation, bulkheads, turbine, generators, accessory electrical equipment, 

auxiliary mechanical systems, contractor mobilization and preparation, intake works, and, If applicable, Intake and tailrace gantry cranes and powerhouse 

bridge crane. Curve for larger (Francis) units do not Include intake works. 



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. Additional physical data gathered 
permitted a more accurate estimate of water surface evaporation losses, 
storage, and elevation relationships, and tail water 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 attitude 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 
agencies, 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 Southwest Power Pool were to show 
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that the production from potential hydropower development could be used to 
meet specific segments of the projected need and to indicate the type and 
amounts of alternative fuel consumption which might be foregone. 

Presentation of needs is based on the information developed for this 
report under contract for the National Hydropower Study. Complete 
documentation of this contract effort will be included as Volumes III and IV 
of the NHS report. 

Specific contract products include: hourly loads for representative 
weeks (weekly load shapes) for representative utilities within each ERC; 
cumulative 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 potential within the future 
load shape. 

The first three products have been utilized in our assessment of the 
SWPP 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 
utilizes the basic load shape data furnished by the contractor. For the 
SWPP 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 represent 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 summer, 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 
existing 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 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 
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actual placement can only be determined by detailed operational studies which 
are clearly beyond the scope of detail utilized in the National Hydropower 
Study. 

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 is found in Appen-
dix D, back pocket. 

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). Projects with existing hydropower have not been 
included in numerical rankings. These projects are treated separately. 

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 SWPP. 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 47 projects in the near-term 
economic ranking with numbers 1001 through 1047. There are 47 projects in 
the long-term economic ranking with numbers 2001 through 2047. Computer 
results on average annual cost and average annual energy were used in this 
ranking process. 

The "noneconomic" ranking is essentially the same as the economic rank-
ing. However, projects with moderate environmental 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 
Office 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 
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where each district matched its first priority project against the others. 
This group of projects was discussed and a "winner" selected. The winning 
district them 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, 
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 information 
to potential developers of the hydropower resources in the region. 
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FOOTNOTES  

(1) Project Identification Number 

Example: TX C SWF 3402 

State Code--1 	I 	L-quential Number 
Type 6 Status Code------ 	District Code 
(Table below) 

Run of 	 Reservoir with Irrigation Pumped 
Status of Waterway 	River 	Diversion 	Reservoir 	Diversion 	Canal 	Storage  

Existing 	 A 	s 	c 	 D 	 X 	F 
Existing with Power 	G 	N 	 I 	 J 	 it 	L 
Existing with 
Retired Powet Plant 	M 	n 	0 	 P 	 Q 	R 

Breached 	 S 	T 	U 	 v 	I; 	I 
Breached with 
Retired Power Plant 	Y 	Z 	0 	 1 	 2 	3 

Undeveloped 	 4 	5 	6 	 7 	 8 	9 

(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 in 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 

Purp le: To identify authorized purposes at existing projects. 
Probable purposes at potential projects. 

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

Requirements: Yes 

Categories: I • Irrigation 
H Hydroelectric 
C Flood Control 
N Navigation 
S • Water Supply 
R Recreation 
D Debris Control 
P Farm Pond 
O Other 

Example: CH 

(4) Data Item: Status 

Purpose: Indication of project status. 

Source: From available sources. 

Requirement: Yes. 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 in Operation 

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

Example: OP 
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Chapter 6 

PUBLIC INVOLVEMENT 

Public involvement activities in SWPP included public meetings, meetings 
with state and local groups, speeches to public and civic organizations, and 
responses to individual inquiries. 

Two public meetings were held in Little Rock, Arkansas, to discuss 
regional aspects of the National Hydropower Study. The first public meeting 
was held at the Camelot Inn on 15 April 1980. Brigadier General James C. 
Donovan presided over the meeting. Over 5,000 notices were mailed to public 
and private groups and individuals believed to have an interest in hydro-
power development. The purposes of the meeting were to present study prog-
ress, outline planned future efforts, and solicit public views. 

Ninety persons attended the meeting including Corps of Engineers staff 
members. Attendees represented public and private utilities, Federal and 
non-Federal agencies, commissions, and private citizens. US Congressman 
Beryl Anthony of Arkansas' Fourth Congressional District was also present. 

Views expressed at the meeting included support for the current practice 
of giving preferential treatment to public power groups (municipals and 
cooperatives) in distributing power from Federal projects and continued 
pricing of Federal power to customers at cost of production. Representa-
tives of city utilities expressed an interest in developing power at Corps 
dams for their own use rather than having it marketed through Federal 
marketing agencies. A representative of the Committee on Power for the 
Southwest spoke for more Federal committment to hydropower development. A 
representative of the Arkansas Department of Energy stated that his agency 
would be considering small (10 KW) sites and expressed an interest in coop-
erating with municipalities and other groups. Some concern for new reser-
voir construction was expressed. 

The favorable public response to hydroelectric power development expres-
sed at the meeting was noted. In response to the interest of municipal 
representatives in directly receiving power produced at Corps projects, the 
Corps acknowledges that marketing arrangements are the responsibility of the 
Department of Energy and that, currently, provisions under the Flood Control 
Act of 1944 (PL 534, 78th Congress) govern disposition of power produced at 
Corps projects. 

The second public meeting was also held at the Camelot Inn in Little 
Rock, on 27 August 1980. Brigadier General Hugh G. Robinson presided at the 
meeting. Over 6,000 notices were mailed for this meeting. The purpose of 
this meeting was to present the findings of the study and to provide the 
public with an opportunity to specifically comment on sites recommended for 
further study and, more generally, on hydropower development in SWPP. 
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One hundred and thirty persons recorded their attendance at the public 
meeting. Attendees represented the electric power industry, cooperative 
utility associations, elected representatives, local governments, Federal 
and state agencies, environmental groups, engineering firms, and the general 
public. Twelve persons made public statements at the meeting. Concern was 
expressed because sites along the Buffalo and Current Rivers were identified 
as potential hydropower sites. These sites were erroneously included since 
the Buffalo was established as a National Wild and Scenic River by PL 92-237 
(1972) and PL 88-492 (1964), establishing the Ozark National Scenic Riverways in 
the State of Missouri, protects portions of the Current and Jacks Fork Rivers. 

A representative of the National Park Service objected to dams being 
built at two sites along the White, because the dams could back up water 
along Buffalo River in high water periods. Objection to the development of 
any new dams was expressed since it would alter free-flowing streams and 
consume too much productive land. Several dock owners and fishermen expres-
sed opposition to further development of hydropower along the White River. 

A representative of the Committee on Power for the Southwest supported 
maximum hydropower development. He also supported continued preference 
customer status for cooperatives and public bodies. These entities receive 
preference in the sale of power from Corps of Engineers projects. 

Meetings with public and private groups included meetings with state 
officials and other interested parties in Austin, Texas; Oklahoma City, 
Oklahoma; and Little Rock, Arkansas. The President's Energy for Rural 
America Initiative Program was also discussed at these meetings. A meeting 
with SWPP personnel in Little Rock was also held. A meeting was held with 
officials from the State Clearinghouse Agency and the Fuel and Energy Board 
of Mississippi. 

A number of inquiries have been received from various public and private 
groups and individuals. Interest has been expressed by Congressmen, public 
and private utility groups, research organizations, public officials, and 
private citizens. 

Data from the study have been furnished to several Federal and state 
agencies and private utilities. Since mailing of the notices for the second 
public meeting, over 200 copies of the list of potential hydropower sites in 
SWPP have been requested by interested parties. The list has been furnished 
as requested. 

A draft of this regional report was distributed to various public and 
private groups and individuals with an interest in hydropower and/or water 
resources management in the SWPP region. Letters and comments from these 
interested parties, and the responses are shown in Appendix C. 
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Chapter 7 

INVENTORY 

Initial data for sites to be included in the National Hydropower Study 
were grouped by Corps of Engineers' district boundary areas. Regional elec-
tric reliability council location was not considered in early data collec-
tion, and as a result, the number of iites originally considered in SWPP can 
only be estimated. An attempt was made to identify all possible potential 
sites at the first stage of the study and to document the improbable sites 
along with the good. It is estimated that 8,000 sites were considered by 
the districts with jurisdiction within SWPP and that approximately 4,000 of 
these sites were identified within the NHS data base (i.e., passed first 
stage screening). The second stage screening reduced the estimated number 
of sites from 4,000 to approximately 2,400 sites. Approximately 1,500 of 
these sites are located within the SWPP region. 

The first phase in stage three screening reduced the number of projects 
under active consideration in SWPP from 1,500 to 208. The primary screening 
criterion used in SWPP during this phase was indication of physical poten-
tial of 1 MW. Economic screening for existing projects was based on an 
indicated benefit-to-cost ratio of 1.0. Economic screening for undeveloped 
sites was based on field judgment of that portion of the nonspecific power 
costs which might be allocated to other project purposes. 

The second phase screening during stage three reduced the number of 
projects within the SWPP from 208 to 102. This screening was based on field 
judgment of environmental and social impacts related to project development. 
Of these 102 projects, eight are existing projects with power, 54 are exist-
ing projects without power, and 40 are undeveloped sites. 

7.1 EXISTING PROJECTS, WITH POWER  

As shown in Table 3-4, there are 29 existing hydropower plants in oper-
ation in SWPP. Machine computations and criteria for sizing of projects 
utilized during the first phase of stage three indicated that the installed 
capacity at 14 of these existing hydroelectric power projects could be 
increased. This determination was based primarily on the economic benefits 
associated with peaking power production. The machine results indicated 
potential for incremental capacity of 1,350 MW and additional average annual 
energy of 670 GWH. 

The economic optimization techniques used in stage three could not take 
into consideration operational constraints and other special problems 
associated with powerhouse expansion at existing projects. Consequently, an 
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independent assessment of these projects has been made. Results of this 
assessment are given in Table 7-1. The revised assessment indicates a 
potential fo'r 205 MW and 280 GWH at eight of the existing projects. 

7.2 EXISTING PROJECTS, WITHOUT POWER 

During stage three, 42 developed (without power) sites were identified 
for inclusion in the inventory of potential hydropower in SWPP by the NHS. 

Further analysis of existing developed sites was made after the stage 
three, first phase screening was made public in April 1980. 16/ As a 
result of in-house review and public comment, eight additional existing 
sites were added to the active inventory. Two existing sites were removed 
from the active inventory by the last screening: Caddo Dam, Caddo Parish, 
Louisiana; and Perry Lake, Jefferson County, Kansas. These projects were 
considered economically infeasible on more detailed analyses. Also, Lake 
Francis, a breached site in Oklahoma, and five sites under construction in 
Louisiana were added. The number of existing sites remaining in the active 
inventory after adjustments is 54. Table 7-2 shows the number of existing 
sites in SWPP inventory by capacity class. Four sites were identified in 
the last screening with power potential of over 25 MW capacity; Livingston, 
Dam 2 on the Arkansas River, Old River Control Structure on the Mississippi 
River, and Red River Waterway Lock and Dam No. 3. In total, an estimated 
822 MW capacity and 3,322 GWH energy could be added at existing nonpower 
projects. 

7.3 UNDEVELOPED SITES  

The stage three, first phase screening identified 149 presently unde-
veloped sites for inclusion in the active inventory of potential sites for 
hydropower development in SWPP. 

The capacity breakdown of these sites is: 

Number of sites 
Under 15 MW 	15-25 MW 	Over 25 MW 

85 	 31 	 33 

The stage three, second phase screening reduced the number of undevel-
oped sites to 40. A large number of sites were eliminated because it was 
considered unlikely that these particular sites would be developed as multi-
purpose projects, and it is not economically feasible to develop the sites 
for hydropower only. 

Finally, seven sites were removed from active consideration during the 
second phase of stage three because of their location on a Wild and Scenic 
River or in the National Park system. These projects are listed in 
Table 7-3. 

The capacity breakdown of the remaining sites is: 
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EXISTING 
CAPACITY(KW) ID NAME OWNER STREAM 

6 

5 

1,2 

1 
4,5 

1,3 

5 
6 

1,2 
2,4 

93,700 
14,600 
19,850 

20,782 

45,000 
35,000 
11,250 

22,

- 

105 

7,2

- 

47 

45,000 
25,842 

13,824 

20,111 

63,700 
32,673 

14,536 

Table 7-1 

REASSESSMENT OF EXISTING HYDROPOWER PROJECTS 

MACHINE ESTIMATE  
INCREMENTAL 	INCREMENTAL 
CAPACITY (KW) 	ENERGY (MWH) 

REASSESSMENT  
INCREMENTAL 	INCREMENTAL 
CAPACITY (KW) 	ENERGY (MWH) 

REMARKS 
(1) 

KSG MRK 0019 
df ARG SWL 0102 
J( OKI SWT 0281 
of0K1 SWT 0513 

ARI SWL 0013 
Jr  ARI LM( 0015 
AR1 INK 0008 
OKG SWT 0404 

ARI SWL 0004 
1/401 SWL 0125 

SWT 0405 
VOKG SWT 4280 
4cm0l SWL 0121 

OKI SWT 0302 
LAI SWF 0001 

Bowersock 
Dardanelle 
Denison 
Fort Gibson 
Greers Ferry 
Lake Catherine 

Lake Ouachita 
Markham Ferry 

Norfork 
Ozark Beach 

Pensacola 
Robert S. Kerr 
Table Rock 
Tenkilier Ferry 
Toledo Bend 

Bowersock 
DAEN SWL 
DAEN SWT 
DAEN SWT 
DAEN SVIL 
Arkansas P&L 

DAEN LMK 
GRDA* 

DAEN SWL 
Empire Dist 

GRDA* 
DAEN SWT 
DAEN SWL 
DAEN SWT 
SRA** 

Kansas River 
Arkansas River 
Red River 
Grand River 
Little Red 
Ouachita River 

Ouachita River 
Grand River 

North Fork 
White River 

Grand River 
Arkansas River 
White River 
Illinois River 
Sabine River 

2,423 
124,000 
70,000 
45,000 
96,000 
11,000 

75,000 
100,000 

70,000 
16,000 

90,000 
110,000 
200,000 
34,000 
81,000 

1,850 
201,400 
21,809 
96,318 

252,895 
10,438 

99,130 
31,341 

93,000 

170,102 
100,926 
220,338 
24,477 
27,162 

573 
220,161 
-30,898 
78,239 
47,876 
19,020 

-2,969 
64,592 

18,600 

125,821 
-3,621 
50,096 
19,338 
62,409 

* Grand River Dam Authority 
** Sabine River Authorities of Louisiana and Texas 

REMARKS: I - Removed from active consideration for lack of additional (or very minor (10WH/(W) energy potential. No reassessment performed. 
2 - Development of additional capacity is considered unlikely due to operational constraints at the project. 
3 - Ongoing District study indicates that additional capacity development should be with reversible units. Potential reversible capacity of 

85,000 KW is not included in totals. 
4 - Reanalysis on single project basis Indicates that capacity addition would not be economically sound. 
5 - This project should be restudied as part of system analysis of projects In Grand-Neosho basin. 
6 - This project should be restudied as part of system analysis of projects on the Arkansas River. 



Table 7-2 

EXISTING SITES IN INVENTORY BY CAPACITY CLASS 

Under 15 MW 	15-25 MW 	OVER 25 MW 	TOTAL 

No. Sites 	 34 	 16 	 4 	 54 

MW Capacity 	 188 	 287 	 347 	 822 

Annual Energy 	622 	 1,239 	 1,461 	3,322 
(GWH) 

Table 7-3 

UNDEVELOPED SITES SCREENED DURING PHASE 2 
OF STAGE 3 BECAUSE OF LOCATION 

PROJECT 	STREAM 	CAPACITY 	ENERGY 	PROJECT ID 
NAME 	 NAME 	 (KW) 	 (MWH) 	 NUMBER 

Gilbert 	Buffalo 	181,207 	117,974 	AR 6 SWL 0082 

Lone Rock 	Buffalo 	131,560 	161,224 	AR 6 SWL 0062 

Blair Creek 	Current 	120,727 	153,030 	MO 6 SUI 0133 

Carter Creek Current 	24,567 	92,974 	MO 6 SWL 0108 

Doniphan 	Current 	50,057 	156,912 	MO 6 SWL 0129 

Hollow 	North Fork 	62,914 	88,630 	MO 6 SWL 0118 

Tahlequah 	Illinois 	46,887 	81,814 	OK 6 SWT 4974 
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Table 7-4 

SUMMARY OF POTENTIAL HYDROPOWER DEVELOPMENT 

Under 15 MW 	15-25 MW 	OVER 25 MW 	TOTAL 

EXISTING, WITH POWER 

Number 	 1 	 7 	 8 
Capacip ( s7)1/ 	- 	 7 	 198 	 205 
Energy—' 	 20 	 260 	 280 

EXISTING, WITHOUT POWER 

Number 	 34 	 16 	 4 	 54 
Capacioj (MW) 	188 	 287 	 347 	 822 
Energy—' 	621 	 1,240 	 1,461 	3,322 

UNDEVELOPED SITES 

Number 	 16 	 10 	 14 	 40 
Capacity (MW) 	93 	 182 	 942 	 1,217 
Energy ?. 	320 	 685 	 2,742 	 3,747 

TOTAL - ALL SITES 

Number 	 50 	 27 	 25 	 102 
Capacip 	281 	 476 	 1,487 	 2,244 
Energy—I 	941 	 1,945 	 4,463 	 7,349 

1/ Existing projects are classified by total capacity class, not incremen-
tal, but capacity and energy given is incremental. 

2/ Average Annual, in Gigawatt Hours (GWH) 
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Number of sites 
Under 15 MW 	15-25 MW 	Over 25 MW 

16 	 10 	 14 

Development of the 40 sites identified would add 1,217 MW capacity and 
3,747 GWH energy to the SWPP system. 

7.4 SUMMARY OF ACTIVE SITES  

Table 7-4 presents a summary of potential hydropower identified in SWPP 
for the NHS. Potential is shown by site characteristics (e.g., existing, 
with power, etc.) and by capacity class. Total potential incremental capac-
ity from existing hydropower projects is 205 GWH, and incremental energy is 
208 GWH. For existing projects the potential capacity is 821 MW, and poten-
tial energy is 3,332 GWH. Potential power identified at undeveloped sites 
is 1,217 MW with potential energy of 3,747 GWH. The accompanying map shows 
sites identified by the study. Existing and undeveloped sites are identi-
fied by status and by capacity class. 

FOOTNOTES 

161 In addition to the added sites, a number of sites were shifted 
between ERC's. Additionally, one site was removed as a result of rean-
alysis of the power potential and economic feasibility. 
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Chapter 8 

EVALUATION 

As shown in the previous chapter, potential for hydropower development 
in SWPP was identified at 102 sites with an energy potential of 7,349 GWH. 
An evaluation of hydropower potential is presented below, considering esti-
mated costs for development and near-term and long-term rankings. Ranking 
procedures are described in Chapter 5, section 5.3. Existing hydropower 
sites with incremental potential are not included in the rankings; however, 
estimated costs for additions at these sites are discussed. Sites included 
in the rankings are listed in Table 5.4. Existing sites with incremental 
power potential are shown in Table 7.1. 

8.1 NEAR-TERM DEVELOPMENT POTENTIAL  

Economic Ranking  

There are 47 existing nonpower producing projects indicated in the SWPP 
region as having near term development potential. These are existing reser-
voir and run-of-river type projects, where the average cost of new energy 
potential at the project has been estimated at or less than 50 mills/KWH. 
The estimated unit costs range from 12.7 mills/KWH at Jonesville Lock and 
Dam on the Black River in Louisiana to 49.9 mills/KWH at Conroe Dam on the 
West Fork of the San Jacinto River in Texas. Annual costs in terms of dol-
lars per kilowatt of installed capacity range from approximately $20 per KW 
per year to $200 per KW per year. This range is indicative of the wide 
range of design head and installed capacity among potential developments 
within SWPP. 

Total development of the projects designated as having near-term poten-
tial is estimated to cost $631 million (1978 cost data) and would create 811 
MW of additional capacity with an average annual energy potential of 3,298 

H. This is the equivalent of approximately six million barrels of oil per 
year. 

"Noneconomic" Ranking  

Of the 47 nonpower projects designated for near-term potential, three 
projects have been specifically identified as having moderate environmental, 
social, and/or institutional impacts. Lake D'Arbonne is located on one of 
Louisiana's Natural and Scenic Rivers. Operations for power would be lim-
ited to protect downstream natural flows. Development of power on Lake 
Bistineau and Allen-Chivery could have significant impacts on fish and 
wildlife resources. Additionally, opposition to distribution of power from 
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Lake Bistineau away from the local area has been expressed. These projects 
are listed in Table 8-1. Combined power and energy potential for these 
three projects are estimated at 19 MW and 47 GWH. 

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

"Composite" Ranking 

The composite ranking of near-term potential development includes 
44 projects. Projects are ranked on average annual energy potential and on 
field estimation of probable development scheduling. These projects are all 
worthy of more detailed analysis and serious consideration as candidates for 
development as a portion of our Nation's renewable energy resources. 

The near-term composite ranking includes all projects in the near-term 
economic ranking except the three projects shown in Table 8-1. These proj-
ects were moved to the long-term potential development category during the 
composite ranking process based on field judgment. While these three sites 
are economically feasible for near-term development and noneconomic factors 
are not now seen as significantly limiting, field personnel knowledgeable of 
the projects consider it unlikely that these projects would be developed in 
the near-term. 

Existing Hydropower Projects  

Although existing hydropower projects in SWPP were removed from the 
ranking process because of the special reassessment performed on these proj-
ects, eight of these show that serious consideration should be given to 
expediting assessment of additional development at the sites within the near 
future. As discussed in Section 7.1 above, these sites could add 205 MW of 
incremental capacity and 280 GWH of incremental energy. This potential 
could displace the electric energy potential of approximately 500,000 bar-
rels of oil annually. 

8.2 LONG-TERM DEVELOPMENT POTENTIAL  

Economic Ranking  

There are 47 sites indicated in the SWPP region as having long-term 
development potential; seven of these are existing reservoir type projects 
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Table 8-1 

PROJECTS WITH MODERATE ENVIRONMENTAL OR SOCIAL IMPACTS 

PROJECT 	 STREAM 	CAPACITY 	ENERGY 
NAME/NUMBER 	NAME 	 MW 	 GWH CONSTRAINT 

L. D'Arbonne 	Bayou D'Arbonne 	3.8 	 11.1 	 Social 
LAC LMK 0044 

Allen-Chivery Bayou Bourbeux 	6.2 	 15.2 	Environmental 
LAC LMN 0019 

L. Bistineau 	Loggy Bayou 	9.4 	 20.8 	Environmental/ 
LAC LMN 0005 	 Institutional 

TOTAL 	 19.4 	 47.1 
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where the estimated average cost of new energy exceeds 50 mills/KWH. The 
remaining are undeveloped sites. Cost of energy for the existing projects 
ranges from 52.90 to 164.31 mills/KWH. Annual costs in terms of dollars per 
KW of installed capacity range from approximately $100 per KW to $730 per KW 
per year. 

Cost of energy data for undeveloped sites within the SWPP region are 
misleading 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 costs which might be allocated to other project purposes 
must be subtracted from total development costs in order to determine the 
actual rate of cost for energy from these sites. 

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. 

Total development of the long-term potential at the seven existing 
projects is estimated to cost $21 million (1978 cost data) and would create 
10 MW of additional capacity with an average annual energy potential of 
22 GWH. Development of the potential at designated undeveloped sites would 
create 1,217 MW of additional capacity with an average annual energy poten-
tial of 3,747 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-term 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 8-2 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 economically likely to be 
developed in the near-term could displace around 5.5 million barrels of oil 
annually. Development of the sites in the long-term economic ranking could 
displace approximately 6.2 million barrels annually. Development of poten-
tial at existing power sites could displace another 1/2 million barrels of 
oil. Thus, development of the 102 sites identified with hydropower poten-
tial in W4PP could displace a total of 12.2 million barrels of oil annually. 
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Table 8-2 
HYDROPOWER POTENTIAL BY RANKINGS 

Average Annual 	Annual Fuel 
Number of 	Capacity 	 Energy 	 Displacement2/ 

Sites 	 (MW) 	 (GWH) 	 (million barrels) 

ECONOMIC and NONECONOMIC RANKINGS 1/ 

Near-Term 

Existing - 47 	881 	 3,298 	 5.5 

Long-Term 

Existing - 7 	 10 	 22 

Undeveloped - 40 	1,217 	 3,747 	 6.2 

Subtotal 	1,227 	 3,769 	 6.2 

COMPOSITE RANKING 

Near-Term  

Existing - 44 	792 	 3,251 	 5.4 

Long-Term 

Existing - 10 	29 	 69 	 .1 

Undeveloped - 40 	1,217 	 3,747 	 6.2 

Subtotal 	1,246 	 3,816 	 • 	6.3 

*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 



GLOSSARY 

AVERAGE LOAD  - the hypothetical constant load over a specified time period 
that would produce the same energy as the actual load would 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. In small hydro projects 
this is 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 is 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 peformed 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 energy. 

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

LOAD CURVE  - a curve showing power (kilowatts) supplied plotted against time 
of occurrence and illustrating 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 kilbwatt 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 is operated during 
the hours of highest power demand. 

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

3 



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. 

4 
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ATTACHMENT A 

FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON, D. C. 20426 

JUN 2 3 1978 

W. 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 Mx. 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 S/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 assumftions and rationale for the generalized power values 
are shown in the individual tables. These assumptions include: type 
of financing assumed; characteristics and costs (including fuel costs) 
of thermal alternatives; suggested "mix" of base-load alternatives -- 
for example, 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 arranged 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 nap 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 
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Sincerely, 

.91  
William W. Lindsay 
Director, Office of 
Electric Power Regulation 

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 48-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 
low-head developments) within the respective study areas. 

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

Enclosures 
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0 	 30.80 

	

10 	 30.40 

	

20 	 30.40 

•••• 

34.9 
35.2 

30.80 
61.20 
91.60 

69.9 
52.3 

49.5 
41.8 

ATTACHMENT A (Continued) 

- 16 - 

FORT WORTH REGIONAL OFFICE  

Southwest Power Pool (SWPP)  

Hydro 
Capacity 
Factor Capacity Value 	Energy Value 	Equivalent Total Power Value 1/ 

2 	($/kW-yr) 	(mills/kWh) 	($/kW-yr) 	(mills/kWh)  

Combust ion Turbine Alternative  

Combined Cycle Alternative  

.30 	 68.90 	 23.3 	130.10 
40 	 68.90 	 22.1 	146.40 

Nuclear Alternative 

	

50 	 197.70 	 3.0 	210.70 	48.1 

	

60 	 197.70 	 4.4 	220.80 	42.0 

	

70 	 197.70 	 5.4 	230.90 	37.7 

	

80 	 197.70 	 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 power values of $30.40/kW-yr and 35.2 mills/kWh 
at 10 percent hydro capacity factor are equivalent to a total annual 
value of either $61.20/kW-yr or 69.9 mills/kWh (but not both). 

Pumping Energy Cost 	11.4 mills/kWh 
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ATTACHMENT A (Continued) 

- 17 - 

FORT WORTH REGIONAL OFFICE 

Southwest Power Pool (SW??) 

TYPE OF ALTERNATIVE: 
NUMBER AND SIZE OF UNITS: 
ALTERNATIVE INVESTMENT COST: 
ALTERNATIVE HEAT RATE: 
ALTERNATIVE FUEL COST: 

TYPE OF ALTERNATIVE: 
NUMBER AND SIZE OF UNITS: 
ALTERNATIVE INVESTMENT COST: 
ALTERNATIVE HEAT RATE: 
ALTERNATIVE FUEL COST: 

TYPE OF ALTERNATIVE: 
NUMBER AND SIZE OF UNITS: 
ALTERNATIVE INVESTMENT COST: 
ALTERNATIVE HEAT RATE: 
ALTERNATIVE FUEL COST: 

TYPE OF ALTERNATIVE: 
NUMBER AND SIZE OF UNITS: 
ALTERNATIVE INVESTMENT COST: 
ALTERNATIVE HEAT RATE: 
ALTERNATIVE FUEL COST: 

Coal-fired 
2-700 MW units 
$550/kW 
9,600 Btu/kWh 
120c/106  Btu 

Nuclear 
2-1200 MW units 
MO/kW 

IMID M• 

$75/kW and 4.75 mills/kWh 

Combined cycle, oil-fired 
1-300 MW unit 
$240/kW 
9,500 Btu/kWh 
225c/106  Btu 

Combustion turbine, oil-fired 
2-50 MW units 
$160 /kW 
15,000 Btu/kWh 
225c/106  Btu 

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

SUGGESTED MIX OF BASE LOAD ALTERNATIVES: 712 Coal-fired steam 
292 Nuclear 
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October 29, 1980 

Brigadier General Hugh G. Robinson 
Southwestern Division 
U.S. Army Corps of Engineers 
1200 Main Street 
Dallas, Texas 75202 

SUBJECT: Draft Report, Volume XX, Southwest Sewer Pool, National 
Hydroelectric Power Resources Study 

Dear General Robinson. 

I as writing to make known ny concerns relative to the position being taken 
by the Corps of Erqineers as expressed in the Above referenced report pre-
pared by the Southwestern Division of the Corps as part of the National 
Hydroelectric Power Resources Study. 

Specifically, I am oonoerned About the Corps' involving itself into the area 
of Marketing of hydroelectric power from federal water resource projects. 	 The corps has no desire to take over marketing 
Marketing of this power resource is the responsibility of the Department of 	 responsibilities. The text has been revised for 
Energy's Power Marketing Agencies, pursuant to the directives of the Congress 	 clarification. 
of the United States. 

mr. Charles Roes, Decutive Vice President, Kansas Electric Pcwer Cooperative, 
Inc. (ICEPOo), has provides no with a wry of the comnents on your Report 
sent on October 27, 1980, by the Executive Director of the CamIttee on Pcwer 
for the Southwest to mr. Barry G. Rought of the Corps' Southwestern Division. 

I generally concur with these omnments and believe that the Corps should 
confine its activities to those natters within its assigned responsibility. 
I believe this will expedite the completion of the Report and the implementation 
of the resource developnents recomended therein. 

Sincerely yours, 

NOB mu 
United States Senate 



DEPARTMENT OF AGRICULTURE 
orrIcT or INC SCCelf ,an• 

WASHINGTON 0 C 20250 

Mr. Berry C. Nought 
Chief, Planning Division 
Southwestern Division, Corps of Engineers 
U.S. Department of the Army 
1200 Nein Street 
Dallas, Texas 75202 

Dear P. Bought: 

Soy:mbar 28 1980 

Thank you for providing the opportunity to review the draft report of the 
National Hydroelectric Power Resources Study, Volume XX, that discusses 
potential hydropower resources within the area of the Southwest Power Pool. 

We have no cement. 

Sincerely, 



1950 
October 9, 1980 

inefely. 

49 
JeNRI R. 1...IUCH 
retest !Worries? 

Upum "wt% toonurroirov or AolocuLruon 
room ammo 

Ossrk-St. Fronds National Forests 
P.O. lea 1008 - Russellville. AR 72801 

r Berry G. Rought P.S. 
Chief, Planning Division 
Deportment of the Army 
Southesstern Division, Corps of Engineers 
Main Tower Building, 1200 Nein Street 

—Dallas. Tozas 75202 

Deer De. nought: 

MIA Pm for the draft report on the potential hydroelectric 

resources within the arm of the Southwest Power Pool. Me 

have no comments at this time but would like • copy of the 

noel mart. 



',your* 3560 - Interagency Programs October 22, 1980 

Immo STATES DEPARTMENT OF AGRICULTURE 
FOREST SERVICE 

910 Milner Building 
Jackson, Mississippi 	39201 

SUOJECL Draft report-"Potential Hydropower Resources Within 
the Area of the Electric Reliability Council of Texas". 

n2 	Joel F. Wilson. Acting Chief 
Planning Division 
Dept. of the Amy 
Southwestern Div. COE 
Main Tower Bldg., 1200 Hain St. 
Dallas, Texas 76202 

I have reviewed the Draft Report "National Hydroelectric Power 
Resources Study, Volume XXI with interest. It was very well 
done and with the exception of a misplaced decimal in Table 4-1, 
I can find no criticism. Thank you for the opportunity to comment. 

eagaLat:•-.)  

Bruce L. Baldwin, Field Representative 
Area Planning Staff 

Corrected. 



Department of Energy 
Southwestern Power Adminbtrellon 
Post 0Mce Bon 1619 
Tulsa. Oldahorne 74101 October 27, 1980 

Noted 

Corrected 

Accomplished 

Noted 

Corps projects are funded from general revenues and the 
cost is borne by a large segment of the population, yet 
the benefits accrue to preference customers if the price 
is lower than that of alternative power •upplies. The 
terms "subsidy" has been removed from the text. 

Mr. Barry G. Rought, P.E. 
Chief, Planning Division 
Corps of Engineers 
1200 Main Street 
Dallas. Texas 75202 

Dear Mr. Rought: 

This is in response to your letter of October 3. 1980, enclosing the Draft 
Report, Southwest Power Pool (SWPP), of the National Hydroelectric Power 
Resources Study (NHS). We realize the enormity of the task required to meet 
objectives of the NHS and limitations in scope are mandatory. However, we 
feel that certain phases of this report should be more specific and need 
more emphasis. These aspects will be discussed in the following convents on 
the report. 

Page v of Preface - This paragraph states that pumped storage potential is 
not assessed for the SWPP yet it properly identifies one of the 
major values of pumped storage projects, that of displacing oil-
fired generation with coal-fired generation. Considering this 
important aspect, it appears that a listing of potential pumped 
storage projects in the SWPP area would be appropriate. 

Page 3-12 - Third Paragraph - Total capabiltjy listed in the second sentence 
should be changed from 1923 MW to T35 MW. This change included 
an increase of 10 MW at Norfork to 80 MW and an increase of 2 MW 
at the Tenkiller Project to 36 MW made possible by generator re-
windings. 

Page 3-14 - First Paragraph - It is suggested that the sentence commencing 
on the fourth line - "Flood control  " be changed to "Flood 
control and hydroelectric power operations are made for mutual 
optimization: emergency operations, including those required for 
flood control or power will have priority." 
Second Paragraph - It would be pointed out that the hydroelectric 
power purpose has made possible docks and trout fishing and that 
hydroelectric power should not be penalized for the benefits it 
has created. 
Fourth Paragraph - first sentence - The concept that any commodity 
purchased without profit to the supplier results in a subsidy does 
not fit the accepted definition of a subsidy. This reasoning 
could deduce that power users supplied by coal-fired generators 
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enjoy a subsidy because they usually pay less than users 
supplied by oil-fired generators. As long as all costs of 
producing hydroelectric power are repaid, there is no subsidy. 
Second sentence - Selling electric power and energy at cost does 
not necessarily discourage conservation. Since Southwestern mar-
kets most hydroelectric power available as peaking, our customers 
must purchase the bulk of its electric requirements from other 
sources, any non-prudent use of hydroelectric power must ultimately 
be purchased from the non-federal source at the maximum incremental 
cost. Hence, there is incentive for conservation. 

Page 3-15 - The capacity at Norfork should be changed from 70 MW to 80 MW 
and the capacity at Tenkiller should be changed from 34 MW to 36 MW. 

Page 4-1 - Last Paragraph - What is the source and identification of econo-
mists involved in the "Consensus Forecast of U.S. Electricity 
Demands." Were forecasts made specifically for the SWPP area? 

Page 4-5 - Fourth Paragraph - Again, the forecasters referred to in " a number 
of forecasters" in line three, should be identified. Why was not 
more weight given to forecasts by member utilities of the SWPP7 
Member utilities have the responsibility to meet these loads and the 
expertise to properly develop forecasts. 

Page 8-1 - First Paragraph and 
Page 8-3 - Second Paragraph - The referenced 47 non-power producing projects 

and the 44 projects with near term potential should be listed 
separately for easy reference. 

We appreciate the opportunity to review this report. 

Corrected 

See footnotes 12 and 14 in text 

Noted 

Noted 

iter M. 
Chief, Dipsion of 

Power Mkrketing 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

esousiv VI 

1101 ELM STRESS 

DALLAS, VISAS 75170 

October 29, 1980 

Mr. Barry G. Rought 
Chief, Planning Division 
Southwestern Division, COE 
Main Tower Building 
1200 Main Building 
Dallas, Texas 75202 

ATTN: SMOPL-M 

Ion 	Dear Mr. Rought: 

We have completed our review of the draft report on the potential hydropower 
resources within the area of the Southwest Power Pool. The report was prepared 
in response to Section 167 of the Water Resources Development Act of 1976. The 
final report on this region will be included in the national report that is 
scheduled to be published in September 1981. 

The draft report on this area primarily investigated hydroelectric power projects 
that showed an additional energy production potential with a corresponding reduc-
tion 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 point of 
discharge from the dams would be moved which could change the channel down river. 

2. It would have been helpful if the report had addressed the CEO August 11, 1980 
Memorandum for Heads of Agencies concerning the need to analyze agricultural 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 avoided or minimized to the extent 
possible, in agreement with the CEO Memorandum. 

3. 00 page 3-2 the draft report listed the nuclear power plant "Grand Gulf" as 
located in St. Charles Parish, Louisiana. Our records do not show this power 
plant in Louisiana. 

We appreciated the opportunity to review the draft document. 

Clinton B. Spotts 
Regional EIS Coordinator (6ASAF) 

Response:  Data requested in these paragraphs will be provided 
during site specific feavibility studies. 

Corrected. 



FEDERAL ENERGY REGULATORY C:cwwbusslcm 

REGIONAL OFFICE 

819 Taylor Street, Room 9A05 
Fort Worth, Texas 76102 

November 7, 1980 

in reply refer to: OEPR-FU 

Mr. Barry G. Nought 
Chief, Planning Division 
Southwestern Division 
Corps of Engineers 
1200 Plain Street 
Dallas, Texas 15202 

ATTN: SHDPL -A 

Dear Mr. Nought: 

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. 

Ca 	 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 

do 	the Guadalupe-Blanco River Authority is the owner of the Dunlap, NIcilueeny, Nolte, 
TP-4, H-4, and 11-5 plants. The NeQueeny plant is also known as the TP-3 plant. 

We appreciate the opportunity of reviewing the draft reports. 

Sincerely, 

Lenard B. Young 
Regional Engineer 

BFfils-FITAlc‘tiMng  

Corrected 
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October 16, 1980  IN 	  

6.ISS:IJR:sp 

Mr. Joel F. Wilson 
Acting Chief, Planning Division 
Southwestern Division. Corps of Engineers 
Department of the Amoy 

to 	 Main Tower Building - 1200 Hain Street 
Dallas, Texas 75202 

up 
Dear Nr. Wilson: 

The draft report on National Hydroelectric Power Resources Study has been 

reviewed by this office and we offer no comments. 

Sincerely, 

Envi 	ntal Clearance Officer 
1. J. 
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October 29, 1980 
IN RRPLT 	TO 

Nr. Barry G. Rough!, Chief 
Planning Division 
Southwestern Division 
U.S. Army Corps of Engineers 
ATM SWDPL-N 
Rain Tower Building 
1200 Main Street 
Dallas, Texas 75202 

Cd 

Fa 	This office has reviewed the Draft Regional Report for the Southwest Power Pool, 
C) 	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-
ing capacity of existing hydroelectric projects and to installing hydroelectric 
generators in 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 g ing facilities at sites where im-
poundment is not required for power production. 

For sites requiring new impoundments, we think that it is most important that a 
maximum effort be made to assign true and accurate values to all the factors 
involved in the neceseary trade-off process. It is recognised that the same 
impoundment required for hydroelectric power production may possibly also provide 
benefits in the areas of flood control, municipal and industrial water supplies, 
water-oriented recreation, fish production, and waterfowl habitat. However, 
those positive or 'plus' factors may in some situations be more than outweighed by 
such negative factors as destruction of free-flowing streams with unique and/or 
rare types of fauna and special recreational and scenic qualities, inundation 
of historic and/or scenic a 	, loss of wildlife habitat and recreational lands, 
loss of agricultural and timber production, and disruption of established settle- 
ments. I wish to 	 that we do not take a position in opposition to new 
impoundments, but are of the opinion that they should be subjected to a rigorous 
cost-benefit or trade-off 	sment which takes into account both factors which 
can be assigned monetary values and those which cannot. 

Sincerely, 

er • 	: 4 . 	. 
Thomas J. Armstrong 
Regional Administrator 

Dear Mr. Roughtt 

Sites considered for development will be subject to 
the detailed analysis. 

r•••• LIf ft! moco POIRPOPPWP2 
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Divieion of Resource Dev. 
and Protection - 300 

United Stales Department of the Interior 
BURP:AU OF INDIAN AFFAIRS 

A I.RUCH'ER9lIK ARPA OFFICE 
P ROX 8327 

ALIN VIRRMUR. NP3% MEXICO 87108 

Nov ‘; 1980 

Barry C. Bought, P•E. 
Chief, Planning Division 
Department of the Army 
.91 Division, Corps of Engineers 
Nain rower Building 
1200 Main Street 
Dallas, Tema. 75202 

Dear Mr. !fought: 

My Area Offive staffhas reviewed your report on the potential 
hydropower resource. within the area of the Southwest Power 
Pool. We do not have any comments to make concerning the report. 

Thank you for providing a copy of the study to us. 

Sincerely, 

Ty, 

 

A rea Xi-
Th:1;10r  c?". 
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NOV 	1980 

United States Department of the Interior 
WATER AND POWER RESOURCES SERVICE 

WASHINGTON, 13 C. 20240 

Mr. Barry C. Rought 
Chief, Planning Division, Attn: SWDPL-M 
Department of the Army 
Main Tower Building 
1200 Main S 	 
Dallas, TX 75202 

Dear Mk. Rought: 

We have reviewed the draft report submitted with your letter of 
October 3, 1980, titled "National Hydroelectric Power Resources 
Study - Regional Report Southwest Power Pool" dated September 1980. 
The report is well prepared and provides substantial information 
and data on existing power supplies, existing and potential hydro-
power developments, and estimated future electric energy demands 
for the Southwest Power Pool area. It is a timely document that 
contains valuable reference material. 

Technical comments on the report will be provided by our field 
offices in D 	 Colorado, and Amarillo, Texas. These offices 
have previously 	ibuted data for the report and will continue 
to provide data as it becomes available. 

We fully support the National Hydroelectric Power Resources Study 
and will coop  in any way we can to assist in this effort. We 
appreciate the opportunity to review the draft report. 

Sincerely yours. 

.-‘1 5 111 111111°, 641 4s one r 
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United States Department of the Interior 
WATTS AND ISMER RESOURCES SERVICE 

NH TIM CI 111.1.10■1 
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AM 91111 1 O. T9 %AS /9101 

NOV 0 I 1300 

Kr. !Parry G. nought 
Chief. Planning Division 
U. S. Army Corns of Xneineers 
nouthwest Division 
main Tower Building. 1200 wain %treat 

Fa 	 Dallas, TX 75202 

Dear 'Sr. nought' 

Ne have reviewed the draft report on the potential hydropower resources 

within the area of the Southwest Power Pool. as requested by your letter 

of October 3. 1900. The report appears to adenuately present information 

relative to the developable hydropower resources within the geographical 

boundaries of Southwest Power Pool. Ne would appreciate receiving a cops 

of the document when finalised. 

nincerely yours. 

OJtUi4. & )&t 
William A. neth 
nesional Planning Officer 

cci Penrenentative. Austin. Texan 
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October 16. 1980 

DAVID C Int tri 

•••■ ••••■■• 

Southwestern Division 
Corps of Engi 	 
Main Tower Bldg. 
1200 Main St. 
Dallas, TX 	75202 

1 RE: Draft Report Volume XX 
National Hydroelectric Power 

Resources Study 

Dear Sir: 

	1 of the Louisiana Department of Wildlife and Fisheries have re- 
viewed the above referenced report and offer the following comments. 

Three of the potential sites in Louisiana are in environmentaly sensative 
	. Site No. LACLMKO044, Lake D'Arbonne, is located on one of Lou1slana's 
Natural and Scenic St 	. Site Nos.LACLMN0005, Lake Blatineau, and 
LACLMN0019, Allen-Chivery, require cloxe review for possible significant impacts 
on fish and wildlife resources. 

We appreciate the opportunity to review this report. 

Sincerely, 

Joseph V. Colson 
Secretary 

• 
JVC:FOD:clg 
Enclosure 

The text has been revised accordingly. 



Sincerel 

e;  

P. R. Spies. Hamilwr 
General Government Section 
Budget and Planning Office 

td 

OFFICE OF THE GOVERNOR 
WILLISJOI.CLEMENTLJR. 

GOVERNOR 

December B. 1980 

Mr. Barry C. nought, P. E. 
Chief, Planning Division, Southwesters Division 
U. S. Corps of Engineers 
Hain Tower Building 
1200 Hain Street 
Dallas, Texas 73202 

Dear Hr. Rought: 

The draft report pertaining to the Southwest Power Pool, prepared by 
your office, hes been reviewed by the Budget and Planning Office and in- 
	ed state agencies. Copies of the review comments are enclosed for 
your information and use. The State Environmental Impact Statement Ident-
ifier Number assigned to the project is 1340-30-050. 

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. 

EP 

End 	 Comments by Railroad Commission of Tess. 
Texas Department of Water Resources  
Texas Parke and Wildlife 

	

Texas State Soil and Water C 	ion Board 
State Department of Highways and Public Transportation 
General Land Office 
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November 24, 1980 

Mr. Paul T. lirotenbery, Director 
Gov 	' Budget and Planning Office 
Attention: General Government Section 
P. O. Box 12428 
Austin, Texas 78711 

NOV 25 KWO 

hiatirAPPini 

Re: National Hydroelectric Power Resources Study, 
Draft Report (SIMPL-P1), Volume XX 

Dear Kr. Wrotenbery: 

The referenced document was reviewed by this agency and the following 
comments are offered for your consideration. 

This agency can appreciate the need for energy generation from hydropower 
projects such as those di 	d in this document. This agency is also 
vitally interested in the preservation of the fisheri 	 f the 
State's eeeee ms and rivers. It is believed that, with proper coordination, 
both objectives can be achieved in a satisfactory 	, and a discussion 
of such coordination would make a worthwhile addition to this document. 
Of particular importance for the protection of fisheries resources is 
the quality of water released (e.g. Hypolimmetic water can create a hazard 
to fish) and the quantity and timing of water rd l 	hat will maintain 
downstream fisheries. The pa ttern of brush and tree clearing in the 
reservoir site(s) should also be an important ingredient of early coordination. 

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

cerely, 

CHARLES '0. TRAVIS 
	ive Director 

rm.lim Lt. 

RAVIS 

Noted. 
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November 12, 1980 

Mr. Paul T. Wrotenbery, Director 
Governor's Budget and Planning Office 
Attention: General Government Section 
411 West 13th Street 

CO 	 Austin, Texas 78701 

Dear Mr. Wrotenbery: 

We have re/sifted the draft enviromnental impact statement 
for the Hydroelectric Power Resources Southwest Power 
Pool prepared by the U.S. Department of Army, Corps of 
Engineers. 

We of fee—nercellIRInt.no—ebe statement. 

I1R 



Mr. Paul?. Wrotenbery, Director 
Governor's Budget and Planning Office 
Attention: General Government Section 
P. CL Box 12428 
Austin, Texas 78711 

Dear Mr. Wtotenbery: 

Response:  The 1972 0111CRS Series I projection set was the most 
recent set of national and regional projections node available 
by the Water Re  Council (latC). 

Response:  Footnote added to Table 2-6. 

EIEETEEE: 
1. Water rights are di 	ad in Volume V. 
Institutional," and Social Considerations," 

"Legislative, 
of the NIIS Report. 

2. Flow patterns are adjusted for effects 
adjusting evaporation rates. 

3. The methodology does take into account 
From stream flow. 

of iepoundnents by 

direct diversions 
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Budget /Planning 

The National Hydroelectric Power Resource Study, Volume XX nraft Ftwort 
(Southwest Power Pool Region), published by the U.S. Army Corps of Engineers 
has been reviewed by the staff of the Texas Department of Water Resources. 
Specific consents and concerns pertaining to the content of the report are 
presented below: 

Chapter IT. The economic analysis of the region is based on a 1972 nsrits 
Series E projection set. The problems inherent in usin; these outdated data 
should be clearly stated in the report. Also, the residential electrical 
energy use distribution patterns indicated in the last albino of Table 2-6 on 
Page 2-17 should be footnoted to indicate that these were taken frnm a multi- 
regional study and are applicable to more than the Southwest Power Pool Region 
of the United States. 

Chapter V. In developing the methodoloyy for evaluating potential projects, 
water rights were not considered. Likewise, at new reservoir sites, it was 
assumed that existing enimpounded flow patterns would still exist after 
inpounanent. Also, possible direct diversions from the reservoirs were not 
taken Into account. These three consideratinns have significant levant 	the 
viability of a hydroelectric power project, yet these Issues uere nnt ad- 
dressed. We realize that it is umossittle to consider all of these factors in 
detail in such an analysis and lb not propose that the metlxviology he changed. 
Nonetheless, the Texas Department of Water Resources considers it to le of 
great inFortance that these issues and their uellicatinas he more clearly 
addressed in the final reports. Failure to do so would be a serious omis-
sion. 

On Page 5-3, second paragraph, ue criestion the validity cd the nribo.4+,:y 
used to estimate flow; in streams where drainage areas and flow data were rvt 
given. Although we realize this as:um:tun uss used only in the preliminary 



Noted. 

Response:  Tables revised to include list of Items included in 
coat curves. 

Mr. Paul 7.. Wrotenbery, Director 
tOvemter 20, 1980 
Page 'Do 

screening, it 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 cost for pen stooks, tail races, switching yards, or other facilities 
that must also be built. Ihe costs which are included in these data should be 
clearly stated. 

Chapter VII. We believe that it is necessary to stress thst slimy of the 
undeveloped sites presented in this report may never be built. and that many 	 Response:  In evaluating undeveloped sites, those considered to 

bu 	of the sites included are alternate sites for other projects on the list. We 	 be alternative. were compared, and only the most f 	ble site 
wish to again stress that water rights were not addressed in the methodology 	 was retained in the 1 	ry 
for arriving at these estimates. 

VD 

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

Sincerely yours, 

0 /• '
7 

Ye 	.1 

y liarvey Davis 
Esecutive Director 
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OFFICE OR THE GOVERNOR 

October 31. 1980 

TRANSMITTAL  MFMORANDUM 

FAS Number  0- 111- 50 - 050  Li Draft EIS 	El Other 

Aeronnuticm Commission 
X Air Control Board 

Animal IlenIth commission 
Bureau of Frennmir Geology 
Fnastal and Marine onuitil 

_ Department of Agriculture 
Department of Health 

kir Department of Highways and 
Transportation 

X nrpartment of Water R 	 
_ Texas Forest Service 
XGeneral lAnd Office 

Historical Commiettion 

_ Industrial Commission 
X Parks and Wildlife Department 
X Public Prilities Commission 
X Railroad tommission 
X '..l II and Water lonservatidn Roard 
X lemma Forret, and Natural Resources 

Advisory Lou/oil 
Public 	 Governors Office of Regional 

Development 

Project Title 	Draft Study:  Hydroelectric Power RC:N.1111EN. 	  

Southwest Power Pool 

Originating Agency  U.S. Dept. of Army. Corps of Enni 	  

Pursuant to the National Environmental Policy Art of 1969, office of Management and 

Budget Circular A-95. and the Texas Polity for the Fnvironment (1975). the Cavernor's 

Rudget and Planning Office in responsible for securing the comments and views of local 
and State agencies during the environmental imenct statement review process. 

Fnclosed for vodr review and comment is a .opy ur the above cited document. This 

Oillre solicits your romm•nts and asks filo they hr returned on or belore the ,hove 

Jur date. You may find the questions. listed an the lever,e 	u,eittl in immolating 

you, rommentn. 

For questions on this preject. enotact Ward Wessling 	at (111) 475-6 11 21 • 

Planes address your agency's formal comments to: Mr. Pout T. Wrntenhery. hirettor 
Coyernor's Rudret and Planning office 

Attention: la nural 1.ovvtumvul %v412.41 

P.O. Box 12618 
Mo.( in. le m.o. 7t ill 

SAM unusrens I DING • • (I 505 12425 CAPITOL STATION • MP. I iN vI • AS 15111 



No Comment. 

Suggested questions to be Considered by Reviewing Argil:Ica: 

1. Does the proposed project impact upon and is it consistent with the plans, programs 
and 	ory responsibilities of your agency? 

2. What additional specific effects should be 	d? 

3. What additional alternatives should be considered' 

6. What better or more appropriate measures 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 minimise the i 	ible or irretrievable commitment of 
resources? 

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

7. What specific issues require further disquasion or resolution' 

IL Does your agency concur with the implementation of this project' 

Od 

ra 	 As a part of the environmental tmpact statement review p 	• the Budget and 
Fa 

	

	 Planning Office forwards to the originating agency all suhetantive comments which 
are formally submitted. IF, after analysing this document. you conclude that 
substantive comments are 	y, you may wish to so indicate by checking the 
box below sniforwarding the form to this office. This type of response will Indicate 
receipt of this document by your agency and that no formal revponve will be prepared. 

"NA4Ah4  .21",„44ant, OUPWWWwid  erLeie6.64.41.1it. 
Name and Title I Revie IR Metal 

Marcus L. Yancey, 
Deputy Engineer-DireCtor, 11-12-80 
State Department of Highways and Public  

Transportation Agency 



Name and Title of Ne.iiewinR Official 
No Comment. 

Suggested Questions to be Considered by Reviewing Agencies: 

I. Wee the proposed project impact upon and is it consistent with the piano, preen:tap 
and ot ttttt ry reoponalbilitlea of your agency? 

2. What additional apecific effecto should be 00000 sed/ 

3. What additional alternatives should be considered? 

a. What better or core appropriate measureo and atandardn should be used to evaluate 
environmental effects? 

S. What additional control measuree ohould be applied to reduce adverse environmental 
effects or to avoid or minimize the irrevereible or irretrievable commitment of 
resources? 

G. Row serious would the onvironeental damage from this project be, Wm% the best 
alternative and control measures? 

7. What •pacific issues require further discussion or resolution? 

S. Doss your agency concur with the implementation of this project? 

As a part of the environmental impact statement review process, the Budget and 
Planning Office forvardv to the originating agency all suhgtantive comments which 
are formally submitted. If, after analyzing this document. vrol conclude that 
substantive comments are 	Y. You may wish to so indicate by checking the 
box below siLlforwardina the form to this office. Thig type of response will indicate 
receipt of this document by your agency and that no formal reoponge will he prepared. 

Aillroad Commission of Texas  
Agency 



7. What specific issue; require further di ion or resolution? 

Name tinj Title of Reviewing Official 
No Comment. 

1110105A.r. Dilvt.tor 
Coastal nakision 
Land Resources Program 

Suggested Questions to be Considered by Reviewing Agencies: 

1. Does the proposed project impact upon and ts it consistent with the plans. programs 
and statutory responsibilities of your agency? 

2. What additional specific effects should be 	d? 

3. What additional alternatives should be considered? 

4. What better or more appropriate measures 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 minimise the i 	ible or irretrievable commitment of 

resources? 

G. Row serious would the environmental dosage from this project be, usine the hest 

tO 	 alternative and control measures? 

1%) 
LO 

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

As s part of the environmental impact statement review process, the Budget and 
Planning Office forwards to the originating agency ell substantive comments which 
are formally submitted. If, after analysing this document, von conclude that 
substantive comments are unnecessary, you may wish to so indicate by checking the 
boxbelow miforwarding 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. 

GENERAL LAND OFFICE 
Agency 

Approved: 

t " 
ott "t°  

aud 	1'11111001 



LEGAL ADVISER 

CHARLES M TARRY. Farmington 

October 8, 1980 
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Roswell 

Mr. Barry G. Rought 
Chief Planning Division 
Department of the Army 

4s 	 Southwest Division Corps of Engineers 
Main Tower Building 
1200 Main Street 
Dallas, Texas 75201 

Dear Barry: 

We have reviewed Volume XX of the National Hydroelectric 
Power Resource Study Draft Report, dated September 1980 and 
transmitted by your October 3, 1980 letter. We are not aware 
of any potential hydroelectric sites in the Southwest Power 
Pool Area that were not considered in your study. 

New Mexico appreciates the opportunity to review your 
draft report. 

Sincerely, 

P h lipar. MU t 
Inter ate StreaW Engineer 

PBMICLS:pt 
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400 S. Broadway, Suite 3 V: 	Edmond, Okla. 73034 
P.O. Box 1360 	 j 	 Phone 405-340-1900 

October 27, 1980 

U. S. Army Engineers 
Southwestern Division 

1 	 1200 Plain Street 
Dallas, Texas 75202 

Attentions Mr. Barry G. Rought 

Subjects 	Draft Report, Volume XX, Southwest Power Pool, 
National Hydroelectric Power Resources Study 

The Committee on Power for the Southwest submits the follow-
ing comments on the Draft Report. In general, the Corps of 
Engineers has done a good job in evaluating potential 
for further hydroelectric development at exsisting projects 
in the Southwest Power Pool. However, this report also 
contains unnecessary and totally unjustified comments 
on current federal pricing and marketing policies, which 
are the sole responsibilities of the Department of Energy 
and tne Congress. 

I. At the bottom of page 3-14 of the Draft Report and 
extending over to page 3-17 the following statement is 
mades 

The requirement that power from Federal projects 
be marketed at cost, and to preference customers 
results in a subsidy to the preference customers 
when the cost of Federal power is below the market 
price. It is argued also that selling energy below 
its value encourages the use of electric power and 
may conflict with national policy to encourage con-
servation energy sources. 10/ 
Any changes in pricing and marketing power from 
Federal projects would require Congressional action." 



This otatement is unjustified, improper and, worse, untrue. 
There is no subsidy to preference customers when the govern-
ment recovers its costs froci the sale of power. °Market 
price ° or other subjective considerations are not a part 
of federal power parketing. As long as the government 
recovers Its costs within the repayment period provided 
by law - including interest at rates approved by Congress-
there to no subsidy to preference customers. 

The statement that ° it is argued also that selling of 
energy below its value ---- pay conflict with national 
policy to encourage conservation ----. 10/, is without 
basis. If the reader checks footnote 10, he finds that 
the Corps is quoting itself as the source of the "argument." 
There is no reason to include such arguementative, unsub-
stantiated statements in this report. It represents only 
the continuation of an effort by certain Corps officials 
to repeal the preference status of rural electric cooper-
atives and punicipalities. 

II. Near the bottoa of page 3-12 of the Draft Report, 
the following sentences are included in the last paragraph. 

°Customer° also purchase secondary energy at reduced 
rates. In 1979, 410 of the energy sold from Federal 
project° was marketed at reduced rates.° 

This statement io simply not accurate. Rates for secondary 
energy sold by the Southwestern Power Administration are 
included in filed tariffs subject to approval by the Federal 
Regulatory Commission. The rates are established on the 
basis of detailed studies by SNPA. Secondary energy is, 
by its very nature, less valuable than primary energy. 
It has properly been evaluated as such for rate making 
purposes. The Draft Report should be corrected to reflect 
these facts. Use of the term °reduced rates ° without 
clearly explaining the rate making process leaves the 
reader with a distorted view of rates charged to power 
users. References to °reduced rates ° in the Draft Repolt 
should be removed if the Corps doen not intend to provide 
complete factual information on how rates are established. 

Our members, which consist of 175 rural electric cooper-
atives and 65 municipal electric utilities in the region 
serving over sin million persons, are ready to support 
the maximum Ov-lopment of the region's hydroelectric 
resources. The power requirements of these systems die 

See response to Southwestern Power Admini 	ion. 

Noted 

The statement was intended to point out that secondary 
power is of less value to customers than dependable 
energy. The text has been reworded to make this 
clarification. 



large enough to make effective use of all additional hydro 
development indentified in the Draft Report. This report 
can be made useful and acceptable by making the necessary 
modifications suggested in these comments. 

Very Turly Tours. 

/1144flerfra„,e1V 
Michael L. McDowell 
Executive Director 

Nal/lo 
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October 30, 1980 

Mr. Barry O. Rought, P.E. 
Chief, Planning Division 
Department of the Army 
Southwestern Division, Corps of Engineer° 
Main Tower Building 
Dallas, Texas 	75202 

Subject: National Hydroelectric Power 
Resources Study Draft Report-- 
Volume XX -- Regional Report 
Southwest Power Pool 

Dear Mr. nought: 

We have reviewed a copy of a letter which Mr. Mike McDowell, 
Executive Director, Committee on Power for the Southwest (COPSW) 
mailed to you with comments on the above referenced Report. By this 
letter, I advise you that the Kansas Electric Power Cooperative, Inc. 
(KEPCo) is in concurrence with Mr. McDowell's comments. 

As to specifics, we believe the reports' references to subsidies, 
market values, reduced rates, etc., are improper and inconsistent with 
adopted federal policies governing the marketing of hydro power pro-
duced at federal projects. Certainly, these references are not con-
tributing resources to additional developments of hydroelectric 
power in the southwest and we urge that such references be deleted, 
particularily because the Corps is not responsible for marketing 
federally developed hydroelectric power. 

We also have other comments which we believe are relevant and 
need to be addressed. Au an example, at the top of page 3-3 of the 
Report, the following statement is made: 

"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 U.S. through this century, allowing time to develop 
alternative renewable sources for use beyond 2000." 

We do not accept this statement because we do not believe 
that nuclear power is just a "stopgap" measure to get this country 
through this century when alternative energy resources will supp-
lant it. 	The statement contained in the Draft Report via the 

This statement has been revised to describe more 
precisely marketing practices of the Southwest 
Power Pool. 

The last phase has been deleted, to acknowledge uncertainty 
concerning the role of nuclear power in the future, as well 
an uncertainty concerning role of  hie cources. 



Mr. Barry 0. Rought, P.E. 
Page Two 
October 30, 1980 

Corps of Engineers, we believe, is misleading to the general public and 
is indeed out of place in a report as prepared by such a respected 
federal agency as the Corps of Engineers. 

REPCo strongly supports the continued research and development of 
fusion, solar, biomass, and other alternative renewable energy resources, 
however, to indicate in the Draft Report, as now written, that such 
alternative energy sources will be developed to a commercially viable 
level whereby they can economically replace nuclear power by the year 
2000 is indeed misleading and should be corrected in the Southwest 
Division's final Report prior to its submission to Washington. 

We have previously expressed to the Corps of Engineers that we 
believe that, to the maximum extent possible, the development of add-
itional or new hydroelectric power from existing federal projects 
should be implemented by existing federal governmental institutions 
which are presently assigned such responsibilities. In this regard, 

DJ 	we recently received some materials which came directly from sources 
ts.) 	at the White House and which contained the following statement: 

"To promote the development of hydroelectric power. the 
President, in a message from the Delta Queen on August 23, 1979, 
issued a statement calling for the expansion of hydroelectric 
power.  To implement the hydro power initiative, President  
Carter recommended legislation in 1979 to authorize the Corps 
of Engineers and the Water and Power Resources Service to add 
turbines and generators at all existing, dams where they found  
them economically, financially, and environmentally feasible.  
He also supported the enactment of S.1240, a bill to authorize 
the addition of generating facilities at several existing 
Water and Power Resources Service dams.* 
(underlining supplied for emphasis) 

The above statement seems to be quite clear in expressing a 
policy direct from the White House regarding federal development of 
hydroelectric power at existing dams. REPCo supports the policy as 
noted in the White House statement and we believe the Corps should 
reference that particular statement in its final Report prior to 
presenting it to Washington. Application of that stated policy toward 
potentially additional hydro development in the southwest, as pro-
posed in the Corps' Report, would assure that preference customers 
within the six-state area of the COPSW would have available to them 
the full benefits of such future hydroelectric power development. 

On behalf of KEPCo, I express appreciation for this opportunity 
to provide our comments in regard to the Draft Report as prepared 
by your office. We have made, in this letter, several recommendations 
for changes in the lar-:Age of the Report which we strongly believe 
are merited. But, we ."sure you that we further believe the Corps 
has done a reasonably good job in evaluating the potential for hydro-
electric power development at existing projects in the s3uthwest. By 
modifying your Draft Report in context with our recommendations as 
outlined in this letter, we believe the Report will enhance a positive 

Noted 



Mr. Barry O. Rought, P. E. 
Page Three 
October 30, 1980 

contribution toward the development of additional renewable hydro power 
resources in the Southwest Power Pool region. 

Cordially, 

Charles Ross 
Executive Vice President 

jh 
cc: 
Senator Robert Dole 
Senator Nancy Landon Raesebaum 
Mike McDowell, Executive Director,COPSW 
James Hammett, Administrator, SWPA 
Charles Ellis, President, REPCo 
Joseph Mulholland, REPCo 

0 
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October 23, 1980 

Department of the Army 
Southwestern Division, Corps of Engineers 
Attention: MM. -M 
Main Tower Building, 1200 Main Street 
Dallas, Texas 75202 

Dear Sirs: 

I would like to issue the following comments on the draft report of 
DJ 	the Corps' National Hydroelectric Power Resources Study for the 
LO 	Southwest Power Pool. 

First, In general, the Corps of Engineers has done a sufficient job 
of covering the potential hydro sites in the SWPP. 1 feel that the 
Oklahoma sites were accurately judged as to feasibility. 

Secondly, I feel that the study provides valuable details for any 
individual entity seeking to develop a hydroelectric project in the 
Southwest Power Pool region. 

1 personally believe that the proper method of development would be 
for Corps development with power marketing done by the Southwest 
Power Administration. 

One criticism of the report is the Obvious °editorializing"  by the 
Corps on pages 3-12, 3-14 and 3-17 on the federal marketing agencies 
and the preference clause. I do not feel that the Corps has any 
business addressing those items and the referenced comments should 
be stricken from the text. 

With this one piece of action, I believe the study is a commendable 
document which will prove useful and functional in the National Plan. 

Chuck Smith 
Executive Director 

Noted. 

CS:mb 



SOUTHWEST POWER POOL 

R 0 Newman 
Mown 

President 
Public Smoke Company of Ottlaboras 
PO Bon 201 
Ttdss, Okbhoisso 74102 
Phone (910)503-3611 

Donald C. Luthen 
Pim Cbeismen 

Fiesdent 
Ibuisuppi Posses a Ugh( Company 
P0 Bon 1640 
Jackson. Missialppl 39205 
Phone (601) 969-2322 

C Hulsey 
Executor, Director 

540 Men Hem Building 
McKinley a Lee Sums 
(P0 Bon (637) 
Little Rock. Arkansas 72215 
Phone (501) 664 0145 

October 22, 1980 

Pr. Barry G. nought 
Chief, Planning Division 
Departcent of the Army 
S. N. Division, Corps of Engineers 
Main Tower Building, 1200 Main 
Dallas, Texas 75202 

Re: SIMPL -M 

Dear Mr. Rought: 

This is in response to your letter of October 3rd transmitting 
Volume XX of the National Hydroelectric Power Resources Study. 

Following an initial briefing on January 8, 1980 in our offices 
by Messrs. Jerrell Sorter, J. G. Dalton and Ron Grimes, we supplied 
each of our 41 members with the "Public Meeting Notice" and a 
memo on our meeting and urged their attendance. 

At this time, Southwest Power Pool has not elected to comment 
on the study as a council. Instead, those members who feel they 
have an interest will undoubtedly do so. Our comments will he 
limited to a review of the supporting data for accuracy. 

On pages 3-18, there is s reference to interregional interconnections. 
The wording may be misleading with respect to SPP - ERCOT. It is 
in error with respect to SPP-MSCC. 

First, there RI now 	1 lower voltage ties in existence he- 
eeeee Nest Texas Utilities and Public Service Company of Oklahoma. 
Also, there is one 13R Kv tie at Dayton, Texas hetween Cul( 'gates 
Utilities Company-Houston Lighting and Power Company These are 

Corrected. 

-more- 
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normmlly open. (In fact, they 	 be closed since the Texas 
Utility Commission has issued an order forbidding it). 

Plans are progressing for two DC interconnections between SIIPP-
ERGOT with service expected in 1984 or 1985. However, there are 
no plans that we know of for ties to NSCC. 

Yours very truly, 

CO 	 Re 
tr.) 	 8. C. Hulsey 
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grkansas.White-Red Moms 
intet-ggenru Committee 
714 S. Tyler, suite 211 
Amarillo, Texas 79111 

October 14, Ilan 

OF 	 . ooLoo.00. KANSAS. LOUIStANA. TA ,SSOURI. NEW ME EICO. OKLANOMA AND TEXAS 

!DENTS OP AGRICULTURE. ARMY. COMMERCE. ENERGY. MOUSING awn (OMAN DEVELOPMENT. 

INTERIOR. AND TRANSPORTATION. AND TIM ENVIRONS,  AAAAA PROTECTION AGENCy 

Brigadier Seneral Hugh n. Robinson 
Division Ennineer, Cores of Ennineers 
main Tower Buildina, 1200 Main Street 
Dallas, TX 75212 

1 

4, 	near qeneral nobinson, 

A draft report of the National Hydroelectric Rower Resources Study, Volume XX, 

dated September, 1980, has been furnished by the Corps of Engineers to the 

ANSBIAC for comments. Only one copy was received. If you would like to re-

view this report, please contact Barry G. Sought, Chief. Planning Division, 

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

to request a copy. Comments on this report should be forwarded to the Corps 

before October 31, 1980. 

sincerely yours, 

1 ; I 	 , 

William A. Seth 
Executive Secretary, AWRBIAC 

cco Corps of Engineers (SWIM'S-I') 
Robert Sanchez, Chairman, AWRRIAC 
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Harvey n. Davis, executive Director 
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Austin, TX 78711 

M. J. Spears 
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Soil Conservation Service 
P. O. Pox 2323 
Little Rock, AR 72203 
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Division Engineer, Corps of Engineers 
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Ed Coker 
Department of Commerce 
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Clarence Vicroy, Regional Nydrologist 
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U. S. Department of Commerce 
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Environmental Protection Agency 
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C. Don Pambo, nenienal Rap 	native 
Dept of Energy, Region IV, Box 35228 
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Federal Energy Regulatnry Commissioner 
Federal office 
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Thema° Armstrong. regional Administrator 
Rouging 6 Urban Davelopmant 
221 W. Lancaster St. 
P. 0. Box 2905 
Fort Worth, TX 76113 

Barry 0. nought 
Corps of Engineers, SMD 
1200 Main Tower Building 
Dallas, TX 75202 

Charles Michael 
Department of Natural Resources 
P. O. Box 1368 
Jefferson City, MO 65102 

Bill Pearsen 
Corps of Engineers, SWD 
1200 Hain Tower Building, room 500 
Dallas, TX 75202 

Carl Slingerland 
State Engineers Office 
Bataan Memorial Building 
State Capitol 
Santa Fe, NM 87501 

Paul Wilson 
Oklahoma Water nesourceo Board 
P. O. Box 53585 
Oklahoma City, OK 73152 

Ouentin Martin 
Texas Water Development Board 
P. O. Box 13087 
301 west Second Street 
Austin, TX 78711 

Thomas E. Dennis 
Soil Conservation Service 
P. O. Box 2323 
Little Pock, AR 72203 

Jack Dugwyler 
Usrs 
P. O. Box 25046 (Stop 602) 
Denver Federal Center, Bldg. as 
Denver, CO 80225 

Arthur Martin 
PEPC 
Federal Office Building 
819 Taylor Street 
Port Worth, TX 76102 

Hugh Hudson 
Oeolosical Survey (stop 406) 
Bon 25046, Federal Center 
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Pr. Clarence Richardson 
IMM-CCA-AP 
P. 0. Box 74R 
Temple, TX 76501 

Terry Coomes 
Corps of Fara 	• swn 
1200 Main Tower nwildinw 
Della., TX 75202 

Jack Bowman 
National Weeper Service 
333 4. 4th Street, noon 3331 
Tulsa, OK 74103 

Jim Schuelein 
Oklahoma Water Resource° Board 
1000 NE 10th Street 
P. O. BOX 53585 
Oklahoma City. OX 73152 

Randy Young 
nivision of Soil and Water resource. 
1818 west Capitol Street 
Little Amdk. AR 72202 

Jahn newsy 
State Water resources Board 
503 Kansas Avenue, suite 303 
Topeka, KS 66603 

Pick smith 
nklahoma Water resources Board 
P. 0. Box 53585 
Oklahoma City, OK 73152 

Allen White 
Texas Water neveleament Board 
P. 0. Box 13087 
Capital Station 
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Fred naubert 
Colorado Mater Conservation Board 
1313 Sherman Street, !loom 823 
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William R. Hanker 
Environmental Protection Agencv 
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Sidney Wilk1rson 
U. S. Fish and wildlife Service 
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ATTACHMENT C 
(DETAILED DATA ON SWPP SITES IN NHS) 



Sequential Number 
District Code 

SAM 

f 
0019 

--E 

B C 	 D 	 E F 

H I 	 J 	 K L 

N 
T 

Z 
5 

O P 	 Q 
U v 	 w 

0 	 1 	 2 	 3 
6 	 7 	 8 	 9 

R 
X 

FOOTNOTES 

(1) 	Project Identification Number: 

	

Example: 	AL C 

	

State Code 	1---  -1--  

	

Type & Status Code 	 
(Table Below) 

Type of Operation 

Status of Run of 	 Reservoir With Irrigation Pumped 
Waterway River Diversion Reservoir 	Diversion 	Cana] 	Storage 

Existing 	A 
Existing 
with 
Power 	G 

Existing 
with 
Retired 
Power 
Plant 	M 

Breached 	S 
Breached 
with 
Retired 
Power 
Plant 	Y 

Undeveloped 4 

(2) 	These estimates are based on readily available data which have generally 
not been verified in the field. Inasmuch as deLailed studies have not been 
made, the potential incremental capacity and energy estimates overstate the 
actual power which can be developed in most cases, particularly at existing 
projects, because of the need to maintain satisfactory water levels and re-
leases for other vital project purposes such as flood control, water supply, 
navigation, base flow stabilization, recreation, fish and wildlife, and envi-
ronmental values. 

Fl 



(3) 	Data Item: 	Active in Inventory 

	

Categories: 	2 - Potential hydropower developments which warrant further 
study. A BCR of 1.0 or better was required to retain 
existing projects. A BCR of 0.7 was required to retain 
undeveloped sites on the basis that there would most 
likely be other project purposes to share in the pro-
ject cost. A BCR of less than 0.7 for undeveloped 
sites was permitted where there was sufficient study 
data available to show that the benefits to other pro-
ject purposes might justify a project. 

5 - Potential hydropower developments screened out for 
economic reasons, or existing hydropower projects with 
less than 1,000 KW additional potential. 

6 - Potential hydropower developments screened out for 
non-economic reasons. 

(4) 	Data Item: 	Purposes 

	

Categories: 	I - Irrigation 
H - Hydroelectric 
C - Flood Control 
N - Navigation 
S - Water Supply 
R - Recreation 
D - Debris Control 
P - Farm Pond 
O - Other 

(5) 	Data Item: 	Status 

	

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 in Operation 

(6) 	Data Item: 	Study Program 

	

Categories: 	0 - Not recommended for further study at this time 
1990 - Potential near term development (power on line by year 

1990) 
2000 - Potential long term development (power on line by year 

2000) 

F2 



(7) Data Item: 	Potential non-economic constraints 

Categories: E - 1 Designated National Wild & Scenic River 
- 2 Qualified for National Wild & Scenic River 
- 3 Under study for National Wild & Scenic River 
- 4 National Rivers Inventory 
- 5 Designated State Scenic River 
- 6 Designated Outstanding State Waters 
- 7 Considered for Outstanding State Waters 
- 8 Designated National Endangered Species Habitat 
- 9 Designated State Endangered Species Habitat 
- 10 Potential Endangered Species Habitat 
- 11 Federal Wildlife Management Lands 
- 12 State Wildlife Management Lands 
- 13 National Forest 
- 14 Anadromous fish movement 
- 15 Backwater fishery 
- 16 Wetland inundation 
- 17 Large area natural protective habitat 
- 18 Important riparian habitat 
- 19 Source of water for marsh aquatic preserve 
- 20 Fishery habitat 
- 21 Waterfowl area 
- 22 State Forest 
- 23 Divert flow from river channel 
- 24 Fish hatchery 

I - 1 Organized opposition 
- 2 Disrupt restoration plans 
- 3 Inundate existing power plants 
- 4 Excessive relocations of homes, businesses, roads 
- 5 Town relocation 
- 6 Impact existing impoundments 
- 7 Impact proposed SCS impoundments 
- 8 Prime farmland 
- 9 Germanna Community College 
- 10 Horseshoe Bend National Military Park 
- 11 Holston Ordinance, Phipps Bend Nuclear Plant 
- 12 Flow lost to other purposes 

C - 1 National Register of Historic Places Property 
- 2 Potential National Register of Historic Places 

Property 

F3 



(7) 	Data Item: 	Potential non-economic constraints (continued) 

Categories: R - 1 National Recreation Area 
- 2 Canoe Trail 
- 3 Proposed Water Trail 
- 4 High Recreation Use 
- 5 High Fishing Interest 
- 6 Golf Course 
- 7 State Park 
- 8 National Park 

(8) 	July 1978 price level. 6-5/8% interest rate. 50 year life. 

F4 
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ATTACHMENT C (continued) 
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• a 	 • 	843 • 	•1114.0. 	212.7 e 	totaol . 	117894 • 	 a 	 0, 	* 
• • 	 0 	 a 	a 	a 	 a 	• 	 • 	 a a 	a 	 * 	• 	• 	* 	 0 	 • 	• 	 • 
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CA ARCSOT0030 • DEMMER 010111Votot 	 • 34 3.5 • CORO 	• 	160.0 * 	 0 a 	0  a 	1 ,4012 • 1046 	 * 
dO 	a  . 9EVTER 	ROLLING FORA * 94 24.9 • OP 	a 370600 • 	1225 • 	3930 a 	49.568 a 	1083 	a 
• . (MN ANT 	 * 	169 • 	•201,1* 	62.2 a 	1229 II 	1930 • 	 a 	 teas a • • 	 • 	• 	• 	• 	• 	• 	• 	 • 
• * 	 • 	• 	* 	• 	• 	• 	• 	 • • eecoeToola • DIES RESERVOIR 	 • 34 8.0 • CIRO 	• 	133.0 • 	0 • 	• 11 	165.68 • 1841 	 a 
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• • 	 • 	• 	a 	• 	 a 	a 	• 	 • 
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• • 	 • 	1169  • 	1130 .0. 	194.0 0 	19701 • 	$9735 • 	 a 	 a 
• a 	 • 	a 	a 	• 	 a 	a 	 • 	 a 
* 	 • 	 • 	• 	 a 	• 	A 	• 	• 	 a 
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ATTACHMENT C (continued) 
00000 o 000000000000000 aoae 0 Q 00•0•00000000000000000 0 000pao0a0a00000000000060000000000000000000000001100000000000000000000000200000000 
O OIVO IO 0 	 PROJECT HAW( 	 o LATITOOO oP 00.10PUMA0 0  0Am MT 0  tulovoc0P0 oEUIGT.1000 0 6KUL. COST eERC ECONOMIC 	e 
O NUN420 	0 POP0 00V CO0 oN0 14E OP OTPUP aL0NGITUDE o &Milli) om1.07000 a IhC 0  CAP °  014C.EKERR7*EhERg, COSTe gme hck1cokcm1c0 
O any° g 040 0 a 	 °wen 	 a 00 0 014E0 o 	AVE ()  0 olauR„ 000 0 TOT 0  Carl o  0Y0T0EKER640 	 o 	lac c0me0g1vg0 
O 0 	 0 (0 0 0 11 ) 0 	 0 (P4) 	0 	(Kb) 	0 (410) 	0 (1000 1) 0 (0E000.40 imag) 0  
2 	 0 	 0 en poi, 0 	 0  (AC PT) 0 	MO 	0 (N4N7: 37 	Os::: c 0  (n:gtg! E  R::: : : 11  
O o 	 0 ((00,141) 0 	(CPS) a evil 	0 	(nu) 	0 em0m) 	0 	

c)  3 

oem e e•GeloeflaGea 211110 . 6, 0000000aaapamiaaaaapaaapaaaerneleo60009tbaseitaosika•410 ,00•0020•Ofiati0110e000011***01100etaas0009000aaosaatiaatieselbee 
o AN6SKL0464 e CEDAR 	 0 14 13.2 0 	 a 	140.0 2 	 0 2 	 0 2 	0 1100 a 	 a 
• S a 111444 	 SOUTH POUNCM1e •3 3.0 • 	 • 	0 e 	1108 e 	 e 
a 	 e 	 e 	220 a 	0321 0 8m 	$10,410 	2394 a 	7217 a 	 a 	 e 
a 	 a 	 a 	 o 	 o 	 a 	 a 	 a 	 e 	 o 
• o 	 o 	 o 	 o 	 o 	 a 	 a 	 o 	 • 
Oancommia 0 oovra 	 . 35 21 0 3 0 CMR 	A 	1200 4  a 	0 o 	0  ° 3609,6 0 	 o e 	1 o PCP( 	 ILL8NOIS SAVOe 01 10.0 o gli 	a 	0 a 	7/88 • 	19714 a 	229,04 a 	 • 
• • 	 e 7284 • 	19718 0 	 a 	 a 
• e 	 • 	

no 2 	0198.20 	40,9 a 

	

a 	 o 	 a 	 o 	 a 	 o 	 a 
a 	 o 	 e 	 • 	 e 	 a 	 a 	 0 	 e 	 a 
a 0068060066 e NAUR1N PLAT 	 • 31 27,4 e CPR 	a 	16000 a 	0 a 	0 a 	4113,8 a 	 a 
e 1 • POPE 	 014111 CREE0 o 43 1600 0 Se 	0 	0 o 	0131 o 	18070 a 	200,74 a 	 m 
O e 	 • 	179 a 	0307 0 8e 	130 0 8 a 	•513 a 	18076 a 	 e 	 e 
• • 	 a 	o 	o 	a 	 a 	0 	 o 	 • 
o e 	 m 	o 	a 	a 	 e 	e 	 e 	 a 

n a 4068 140467 0  win aso 	 • SS 19.5 a CNA 	e 	190 0 0 a 	 0 0 	0 a 	0161,0 a 	 a 
1 0 	 g e POPE 	 ILLINOT8•811100 93 1.0 • 18 	a 	0 a 	18767 a 	30476 a 	13100 a 	 a -4 • 	 • 	 e 	1 01 • 	•446.1a 	14/4,8 0 	18767 • 	10079 * 	 0 	 a 

t! 	 o 	 • 	 a 	 e 	 e 	 e 	 a 	 0 	 e 
• • 	 • 	 • 	 e 	 e 	 e 	 e 	 • 	 0 
• ANAS40071 a 04410 o 'gm Locw AND oo • 36 40,0 • N 	• 	41.0 • 	 0 a 	 I  ° 	1710.1 • 1480 	 a 
• a • PULASKI 	 ARKANSAS RM. •1 0.3 • OP 	• 	99600 • 	16183 • 	18484 • 	10,61I • 	1089 	• 
e e OMEN 80L 	 • 114E88 e *41834.1e 	13.1 • 	16183 a 	Wm m 	 a 	 1811 • 
• • 	 • 	 • 	 • 	 • 	 • 	 e 	 e 	 e 
• • 	 • 	 a 	 a 	 a 	 e 	 • 	 • 	 • 
• 40C$NL01171 • LAKE NAUNELLE OAK 	 • 34 11.3 a 8 	• 	67.0 • 	 • • 	0 • 	31.74/ • 	 is 
• S • PULASKI 	4I0 KAUPILLE e 0211.1 • OP 	• 220000 • 	 4 * 	 1  • 	18689 a 	 • 
• • C174 OP LITTLE ROCK 	 a 	137 • 	•201.0e 	61. 0  al 	 a • 	t • 	 • 	 • 
• it 	 • 	 ii 	 e 	 • 	 • 	 • 	 4 	 $ 
• • 	 I. 	 • 	 • 	 a 	 4 	 • 	 • 	 • 
11 004 1 16 1. 0 074 • Nu466/0 LOCK AND 04N 	 • 30 47.3 • N 	• 	70.0 a 	 4 2 	0 2 	1817.8 e 1844 	 0 
e a • OULAINI 	111444048 RTVEe 02 21.4 • OP 	0 108500 • 	14444 0 	106941 a 	17.371 • 	1044 	0 
e 	 • OW 8 16 1. 	 • 158030 • •41766.0. 	10.3 * 	18444 a 	106141 • 	 • 	 MO • a 	 • 	 • 	e 	• 	• 	 e 	• 	 • 	 e 
e 0 	 • 	 • 	 e 	 • 	 • 	 e 	 • 	 • 
• 40680L0877 e JAN'S COM 	 • 36 19.7 • C 	• 	120.0 e 	 0 e 	0 • 	2823 8 0 • 	 • 
• 1 • RANopipm 	JANIS MIK 2 91 14.1 e 18 	• 167000 a 	 2 • 	la a 	126046 • 	 • 
• • 	 • 	ea . 	089.4e 	00,9 • 	 2 • 	32a 	 e 	 • 
• • 	 e 	 e 	 • 	 • 	 e 	 • 	 • 	 • 
• a 	 • 	 e 	 • 	 a 	 e 	 • 	 e 	 e 
• AK68 0L0076 • 0 "!R VALLEY 	 • 36 16.1 • CNN 	• 	120.0 • 	 6 • 	0 a 	•907.0 • 	 • 
• 3 • R*NOOLPN 	rum+ PotNT . qt ••is • I8 	• 	0 • 	14165 a 	56030 • 	176.•1 • 	 • 
• • 	 • 	1152 e 	1110.0* 	40. 0  • 	14165 a 	56032 0 	 • 	 • 
O***00 0•41 •04 410mberne04,40004045m44.1.4emveliiiiteoseseseetlemosolleeeeeetieseemeitsee04ese ***** emeemeemeemeeesetlemelmoseempeeeeemmmemm 
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ATTACHMENT C (continued) 
1111•• •• •1110441014•••••11011• 011,41 • 1104***ellelleemmo.e.oloomotimoe4esoisioeeelloostovieselooimiolimMO•Ofifetoefleeseeloe.000moilm000le...........o sie s es  

	

. 	SITE ID • 	 PROJECT KAPE 	 6 LATITUDE 060.1, 10UR80 06,1 HY • allist.or. •t.ist.eNoo*shbL. COOT IDERC EC0o0N/C 	e 

	

il 	MOO14 	• 110116 649 CO. •MA9E OP WRAP 1DLONGITUD2 • LAWNS aNK.8T04. * INC. CAP, *INC.ENEAGYafACNIV CO8Te INC NOICONONIC* • AMC. 14 T0 • 	 004/4 	 • 04,6PIA • 	AVE. 0 OMR. HO. a TOT. CAP. IITOT.ENEN6Y , 	 • 	INC COPPO4/11* • • 	 • (n No) a 	 • (PT) 	• 	( Kb) 	• (PPM) 	• (1001$) a(SIOUE9CE NAP) a 
• • 	 il (D N.N) • 	• (AC PT) a 	(Kb) 	• (PH) 	Al (8114M) • (SIouchu o...) . • • 	 • (sods!) • 	( CPI) e (FT) 	• 	(Km) 	• (Kim) 	a 	 • (01GUE6CE SAWA)* 
*** 0 *.**Geemeeoeseeeeteeoello*******eseeeeeeeeeee ***** eee*****.e******8*******leeeeseeeserneeeese*********e•weeeeesee.*****mosee 
• 4116$4409) • NAL,  NOON 	 • 55 44.2 • 	 • 	240,0 • 	 0 • 	0 • 	3600.6 a 	 a 
• 1 • STONE 	 MIDDLE POOR Le 9/ 23.7 • CM 	e 	0 * 	14230 • 	ma. . 	197, I 11 	 e 

	

e 	 • 	 e 	165 • 	.371.1. 	144. 6 11 	14130 • 	aaoto * 	• 	 . • • 	 • 	• 	. 	• 	• 	• 	• 	 • • • 	 • 	• 	• 	• 	• 	• 	• 	 • • 41168mL0044 • AODIET 	 a 31 37.3 • CHI 	e 	200.0 • 	o • 	o * ma.. • 	 • • 1 • INN •1111/4 	MICKEY PORN Le 92 28,6 • II 	e 	0 • 	1437 • 	9026 Al 	331,31 • 	 Al • • 	 • 	113 • 	•93,81. 	160,8 • 	3l57 • 	1026 • 	 • 	 e 
• • 	 • 	 o 	 • 	 • 	 e 	 a 	 • 	 • • • 	 • 	 • 	 • 	 • 	 • 	 • 	 • 	 e • •40084.0043 • PACCOOm 	 • 35 34.1 * CAMS 	* 	708,0 * 	 0 • 	0 • 	23122 • 	 • 
• 1 • VAN BURIN 	DEVILS PORN L• 91 0.7 • 18 	• 	0 • 	18600 • 	NW. • Isom • 	 e 
• • 	 • 	ROO • 	•337,1* 	199,11 a 	14600 e 	aslao • 	• 	 • • • 	 • 	 . 	 . 	• 	 * 	 • 	 • 	 o 

	

c-) • 	 • 	 • 	 • 	 e 	 • 	 • 	 • 	 • 	 • 
1  • 4068mL0002 • 811 1 1MAT 	 • 311 40.8 • CPA 	• 	343.0 • 	 4 e 	0 • 	7463.4 • 	 • 

	

co a 	1 • VAN MIN 	MIDDLE PORK La 6/ 10.0 • SO 	• 	0 • 	11493 • 	30033 • ma: • 	 • • • 	 • 	loo • 	•117.1. 	018,7 * 	11913 * 	30033 * 	 • 	 • 
• • 	 • 	 e 	 • 	 e 	 • 	 • 	 • 	 • • • 	 e 	 • 	 • 	 e 	 * 	 • 	 • 	 • 
• A4654004 11 • JUOSOMIA 	 e 33 10.9 e CMN 	e 	112.0 II 	 0 e 	0 11 	4413,3 • 	 • 

	

e 	 3 • PPM 	 LITTLE ago • 01 42.4 • IS 	• 130000 • 	22601 • 	66302 • Moe e 	 • 
• • 	 e 	146I • 	moo. 	73.0 * 	22601 • 	66542 • 	 • 	 • 
• • 	 • 	• 	• 	• 	 • 	• 	 • 	 • • e 	 • 	• 	• 	• 	 • 	• 	 • 	 • 
a 01118 111.0100 • SLUE MOUNTAIN 	 • IS 6.1 • C 	• 	113.0 • 	 8 • 	0 Ai 	396. 0 • 10I0 	 e • 8 • YELL 	 PETIT JEAN 	e II 34.6 • OP 	e 238000 • 	6466 • 	12473 • 	31,739 • 	1831 	e 

	

e 	 • 06E5 OWL 	 e 	400 • 	0346,3* 	47.5 • 	6466 * 	12473 • 	 ol 	 1831 a • • 	 • 	 • 	 * 	 e 	 • 	 • 	 a 	 • 

	

e 	 • 	 • 	 * 	 • 	 • 	 • 	 • 	 e 	 • 
• ON48mL010i e O* 11 00111ELOCN ANA pam 	e 33 15.0 • NM 	e 	60.0 a 	121000 • 	611000 2 	15I1,1 • Os 	 • • a • YELL 	 ARNANIA0 Ofvfe 93 OOP • OP 	• 466200 Ai 	201400 • 	220161 • 	34,615 * 	0, 	 • 
• • OAEN SL 	 • 113703 • •7199,4e 	16.6 • 	115100 • 	413161 • 	 • 	 0, 	• • e 	 a 	 • 	 • 	 • 	 • 	 e 	 • 	 • 
• • 	 • 	 • 	 e 	 • 	 • 	 • 	 • 	 AD • oRCINL0101 • NIM400 	 • 34 57.0 e C 	e 	47.0 * 	 0 • 	0 • 	388,10 lo 1030 	 • • a • YELL 	 POUKCNIT WAY* 93 0.4 • OP 	• 356000 • 	5 0 13 • 	12405 • 	31, 04 • 	1030 	• 
• • CAEN •L • 	600 • 	061.0. 	300 • 	" 13  • 	12063 • 	 • 	 1032 • 
semeeeeeewlesseeeesese•••••••••••••••••••••••elleseeseeeeeeei****Imeeeeeeee*****eeeesegoeeeeeeeeeeeemilernee•ewemleseseeesemeeee 



ATTACHMENT C (continued) 
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0 	 0 	 0 	 6 	 0 	 a 	 e 	 e 	 o 	 a o 	 0 	 0 	 0 	 o 	 0 	 a 	 e 	 e 	 0 o P068 1:170003 0 *ETNA 	 0 37 209 0 mos 	0 	137.0 0 	0 a 	 0 6 	4367.6 o 	 • a 	 5 o 6•114ER 	 1141.? PO44 664o 08 16.0 o /8 	a 775533 0 	 • o 	0 0  7030588 0 	 o o 	 0  (MEC 	 o 	032 o 	000,00 	64,9 o 	 0 o 	0 • 	 2 	 0 O 	 a 	 e 	 o 	 a 	 a 	 a 	 a 	 a 	 a 
o o 	 o 	 o 	 o 	 a 	 a 	 o 	 a 	 a 
0 4000b70843 0 FLP C 4EE4 LOU 	 0 39 12 0 0 0 CO 	o 	13009 2 	 0 0 	 0 0 	3167 0 2 0 	 0 
O 9 0 0446EP 	171.M COOP 	o 49 11.9 0 OP 	o 	65000 0 	 0 0 	0 0  9850950 o 	 o 0 	 o 00IN 8oV 	 a 	164 o 	008.00 	65.3 0 	 0 0 	 0 0 	 0 	 0 
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up 	a 0868014048 a 411 07CINE LOOSE 	 a 37 16.7 0 El 	0 	138.0 o 	 0 6 	0 6 	92930 0 	 0 a 	 1 0 gARACR 	4EOIE1411 8,0080 48 39.0 0 Of 	11 1032558 4 	 0 • 	2 it 19932O4 6 	 a 
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6 	 0 	 0 	 o 	 0 	 0 	 a 	 a 	 • 	 a 
a 4 0480,0093 o 0[0001 83 REItavoli 	0 37 31.0 • CIR 0 o 	0 ° 	MOO 0 	 0 

O O 5 0 SL 	 W 	PAL 

	

ER 	 ile 	NUTo 97 1.0 a 81 	 0 • 	3 0 	968703 4 	 0 
a 	 • 0684 841 	 o 	

: 1088:0: : 

	

238 0 	0140,24 	53.9 0 	 8 0 	5 a 	 a 	 0 
a 	 o 	 • 	 • 	 0 	 a 	 a 	 0 	 o 	 a 
O o 	 a 	 o 	 e 	 o 	 e 	 e 	 a 	 a 
O 0 8E80 1 0033 0 EL 000600 H8E840111 	0 39 50.9 0 CIRO 	0 	44,0 0 	 0 0 	8 • 	36.636 a 	 0 of 	 1 • al91.4 4 	641.01117 11/VPR to 96 40.S o OP 	0 456400 a 	 1 a 	S a 	*Imo 0 	 • 
0 	 0 04E4 Ilmt 	 o 	236 0 	0141 0 70 	63,4 o 	 1 • 	5 0 	 e 	 0 
• e 	 • 	 • 	 • 	• 	 0 	 • 	 • 	 • 
• • 	 0 	 a 	 0 	 6 	 • 	 6 	 6 	 9 
4 4868070096 • T044404 AIIIERVOTR 4 4 1 7 E 61 6TE4e 37 50.9 6  CIRO 	o 	82.0 4 	 0 0 	0 0 	62•0.9 • 	 4 
• s • WIER 	wmcfP66TERRIV• 97 3.6 0 OP 	• 314000 6 	 • 0 	370 • 	16608 a 	 o 
• o 04E6 Om, 	 • 	422 • 	0210 0 6• 	84,20 	82 0 	378 0 	 0 	 0 
• a 	 o 	 a 	 o 	 0 	 a 	 a 	 6 	 a a 	 • 	 • 	 • 	 a 	 a 	 a 	 o 	 0 	 o 
0 4060oT0060 0 0 0 2000  (quango 	 0 38 6.9 0 C0 	0 	115.1 0 	6 a 	 0 0 	310000 6 	 0 
0 	 1 • CP 0 82 	 8011TR R0RNE070 46 32.4 0 81 	0 	48000 0 	 0 6 	 0 a 3128118 • 	 a 
9 	 • 04E4 Off 	 0 	40 o 	084.0o 	72 0 9 0 	 0 • 	0 0 	 • 	 a o 	 0 	 6 	 • 	 a 	 o 	 o 	 a 	 • 	 • a 	 6 	 o 	 • 	 e 	 • 	 a 	 • 	 a 	 • a 4 6680 70065 • CE044 POINT AF801160111 	• 38 15.0 lo CIRO 	a 	125.0 • 	 0 • 	0 6 	6791.0 0 	 • 
• s • rk,40E 	 ce10a cam 0 .6 54.0 • Op 	• 306200 • 	 Ca 	3 0  1770168 e 	 • • • 018m sof 	 0 	119 • 	•74,14 	11 9.9 6 	 0 • 	 3 6 	 • 	 6 
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ATTACHMENT C (continued) 
e imbeliwite•eeetioseeseselleemembe•mielmemituriver•lime••••••••••••••••••••••ilibuimielmeesemkelimikeil•mbeetliesemilmilibeelkem...•••••••••• ■ • 
di 	IIITE TO • 	poluecT NAME 	 a LATITUDE 010 110J.PUNP.. 0Apt NI • EVIIIT.CAP •  •EXIST.ENRG*ANUL. COST •ERE ECONOPIC 	a 
• MOSER 	• PRINS', CO. •NAPE OP STREAM •LONGITUDE • STATUS .11 11.3TOR. 0 INC. CAP. *INC.(NERGT*EhERST COST. (11C NoNECONOPIC• 
• ACTV. 1 °0 0 • 	 ONNOR 	 • DR.AREA • 	AVE. 0 01 00, HO. * TOT, CAP. *TOTANERGT0 	 a 	(NC COMPOSITE* 
• • 	 • (1) P,m) • 	* ( FT) 	1, 	(lm) 	• (MM) 	• moo s) IIIS(GUENCE RA) • 
• • 	 • ID P.M) • 	 • (AC FT) • 	(Kb) 	• (MIN) 	• (00, 141) 1,  (SEOU(AC( NAPA) fi 
• o 	 . (10,NI) • 	/MI • WI 	• 	( mP) 	• ( MIN) 	a 	 a ISEGUENCE RANKIs 
emiteellese.....11.....•...................*.e.... ***** etwallikoil*eolooeoe***********************oelleseesooseeite********esesoomiseeeem. 
• IfoINT0011 • COTTONWOORIESERVIOR UPPER NE. 36 23.0 • ISC 	• 	24.0 • 	 0 • 	• • 	66SS.0 * 	 • 
• 1 • MIR( 	 COITONMOODRIV* 96 33 • 3 • :8 	• 737230 * 	 17 e 	76 • 	• 01201 01 	 a 
• • ME/ 	 • 	vie • 	0163.7e 	60.9 it 	 17 • 	76 • 	 • 	 e 
• a 	 • 	 • 	 a 	 • 	 • 	 o 	 a 	 • 
• e 	 • 	 • 	 • 	 * 	 • 	 e 	 • 	 • 
• R$66110666 • DIAMOND RESERVOIR 	 • 34 too • C6110 	• 	117.5 • 	 0 • 	0 • 	4109.7 • 	 • 
• 3 • CHASE 	 DIAMOND COFER* 06 01.9 • • 	a 001300 • 	 0 • 	3 • 1157001 • 	 a 
• • 0IEN 0117 	 it 	135 • 	014.0* 	70.9 • 	 o • 	3 a 	 e 	 e 
• • 	 • 	 • 	 • 	 e 	 • 	 a 	 • 	 • 
a 	 e 	 • 	 • 	 • 	 it 	 e 	 a 	 • 	 • 
• 11661117,672 • ELNDALE RESERVOIR UPPFP NFOS* 36 23.0 • IBC 	• 	104.0 • 	 6 * 	0 a 	3607.1 • 	 • 
• 1 • CPAs/ 	 MIDDLE CREEN 0 96 36.5 • Ill 	• woos a 	 7 * 	33 • 	114131 • 	 • 
• • DLNEC 	 0 	106 a 	.16.0* 	65.9 • 	 I * 	33 • 	 a 	 • 
• la 	 • 	 • 	 e 	 • 	 • 	 e 	 • 	 • 

n 	• 	 • 	 • 	• 	• 	• 	 • 	• 	 • 	 o 
• • NWInall, • /MIEN IIIIIR90/11 	 • oll 27.4 • C60 	• 	117.5 • 	 • • 	0 • 	4141.6 • 	 • o--. 
CD 	• 	 S s CPS( 	 MOONS corm 96 40.3 • ST 	• 310000 • 	 0 a 	3 • 1117371 • 	 s 

• • OAIN SHY 	 • 	135 • 	•111.6. 	70.9 • 	 6 • 	3 • 	 • 	 • 
• • 	 • 	 • 	 e 	 • 	 • 	 • 	 * 	 • 
• • 	 it 	 • 	 • 	• 	 • 	 is 	 * 	 • 
• 11$60070016 • LONER Imillt •gommOln 	• 36 16.5 • C60 	• 	116.3 • 	 0 • 	0 0 	6•10.6 • 	 • 
• S • CHASE 	 SOUTH PORRC07. 96 33.5 • 6/ 	e 014740 11 	 0 • 	 S • 1252963 • 	 e 
• • DAEN 647 	 • 	193 • 	.120,22 	oe.R • 	o • 	5 • 	 • 	 * 
• • 	 • 	 • 	 a 	 le 	 • 	 • 	 • 	 • 
e 	 • 	 • 	 e 	 a 	 * 	 • 	 • 	 • 	 • 
• "064 1170073 • GTPONO esvv SPIERVO/P UPPER • 36 25.0 • SC 	• 	112.0 • 	 0 * 	0  • 	51940 a 	 o 
• o • CHASE 	 FOV CREEK 	• 46 33.0 • IS 	• 116132 • 	 0 • 	0 a 5617796 • 	 * 
• • OLRE( 	 a 	33 * 	.200. 	v..9 • 	 o • 	o * 	• 	 • 
• • 	 • 	• 	• 	• 	. 	• 	• 	 • 
• • 	 • 	 • 	 . 	• 	 e 	 o 	 • 	 • 
• 11$011140606 • CLOVENDALE 	 is 37 12.6 • • 	a 	103.0 • 	 0 • 	0 • 	•365., • 	 0 
• S • CPAUTIWOU• 	raid', store • 96 26.6 • IO 0 • 	 0  • 9613344 • 	 • 
• • 	 * 	119 • 	40760: 11 :::: : 	 0 • 	0 • 	 • 	 • 
• • 	 • 	 • 	 • 	 • 	 • 	 a 	 • 	 a 
• • 	 e 	 • 	 a 	 • 	 • 	 • 	 • 	 e 
• 11666040612 • /LOIN 01(sERVOIR 71WIT0RIO 01* 37 0.0 * SC 	• 	130.0 • 	 0 11 	0 N 	6609.6 • 	 • 
• 5 • CPWTAO0o6 	DUPE? RIVER o 96 20.0 • IS 	01  310374 • 	 la? • 	460 • 	14776 a 	 o 
• • ININEC 	 * 	42S • 	•273.1. 	110.8 • 	127 • 	460 • 	 a 	 • 
• • 	 • 	 • 	 • 	 • 	 • 	 s 	 e 	 • 
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ATTACHMENT C (continued) 
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ATTACHMENT C (continued) 
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ATTACHMENT C (continued) 
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• • 001 U$04 	 a 	(6990 • 	0380,0e 	ISO * 	 • • 	VI • 	 • 	 • 

	

a 	 a 	 • 	• 	a 	• 	a 	• 	• 	 a • • 	 • 	• 	• 	a 	 • 	 a 	 • 	 • 
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O 0 	 0  ( 0  1 0 0 ) 0 	(us) 0 (FT) 	0 	(Me) 	0 ( 004 ) 	0  close es 01sraut.c. mimes 0 
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O 0 	 a 	 • 	 e 	 0 	 6 	 8 	 0 	 a 
O 0 	 0 	 0 	 0 	 a 	 0 	 8 	 0 	 • 
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0 	 9 e AtOust 	 moon emosv C. OA 14.9 • 10 	0 1900000 0 	0 • 	0 a  11)3ee33 • 	 • 0 	 o DAEN EMT 	 • 	171 • 	•100 3e 	50.!. 	0. 	e • 	• 	 • 0 	0 	 • 	 0 	 8 	 0 	 0 	 0 	 • 	 • 
O 0 	 • 	 0 	 a 	 9 	 0 	 a 	 • 	 • 
0  0106w10877 o laSlEb000 MESE64014 	• 34 90.0 a ICS 	• 	100.0 6 	0 • 	0 9 	12030 a 	 a 
0 	 9 • 6104E0 	C1 614440N OM* 100 2.4 0 IS 	0 140000 • 	103 * 	1090 9 	4210.0 • 	 • 
O 0 ALPEC 	 o 	10044 e 	0139.8* 	SOO a 	713 • 	me 0 	• 	 a 0 	 0 	 a 	 0 	 • 	 0 	 * 	 8 	 • 	 a 
O a 	 • 	 • 	 0 	 0 	 0 	 • 	 • 	 • 
0  0g66010210 • 00I06141011711ESEp0o7R 	• 33 32.9 • SIC 	a 	200,0 a 	 0 0 	0 0 	49137 • 	 • o 	9 e 4LAIftE 	 co,*(11AN NIVE0 90 12 0 • IS 	• 2175000 0 	3313 • 	709 9 	014209 a 	 0 0 	 a DAIR 8110 	 0 	Om e 	419.0e 	147,4 e 	 3119 • 	7449 0 	 • 	 • 0 	 • 	 0 	 * 	 0 	 • 	 • 	 lb 	 • 	 • 0 	 * 	 • 	 0 	 0 	 0 	 0 	 0 	 • 	 a 
0 ORCOOVOM 0 CaNTO4  LAIN 	 • 34 5.1 * CAI 	0 	000 a 	 • • 	0 11 	15.543 0 	 • 0 	 9 • @LAW 	 mocila CANADIA* 00 35.9 • OP 	• 445100 0 	0 0 	0 a 	mei • 	 • • 	• coam sor 	 • 	7400 o 	°sae... 	21.1 • 	0 • 	0 • 	 • 	 • 
40000•000000•0010006004000008060•00****••••••••• ■••••••*••••.*****•••••• ■ •••••••••••*********0****••••••••••••••••••••• ■ ••••••••••• 



ATTACHMENT C (continued) 
**009,*••••• 11611 • 61m101016••••••••••••••••••••11•11emprntelleeettesaaseeestlossemleibeeeee.e.eireeewseetesesoelieeee4meoloteeseseseeee lbes e es  • SITE 10 • 	PROJECT NA( 	lb LATINO! ePROJ.PUNP.* DAN KT • ERIOT.CAP. 224182.ENROASNUL, COOT *CRC ECOsONIC 	• a 	10824 	• PRINART CO, •imic 0, 87411110 •L0NCITUD2 • STATUS •NX.OTOR. • IhC. CAP. sINC.ENEROTAINIRST COST* (IC NONECON01020 
• ACTy, Pm, • 	 OWNER 	 • DR.AREs • 	AVE, 8 *PO. RD. a TOT. CAP. •TOTIENERGV , 	 • 	(RC t010 1008211e • • 	 • (0 P.m) • 	• (FT) 	• 	(Ni) 	• (141) 	4  (1060 81 •(11EQUENCE RA) a • • 	 • (0 4 . 00 ) • 	• ( AC FT) is 	(NM) 	• (NNW) 	4  (1/11NN) • ( 81.0LENCE IlaAN) • • • 	 • (400I) • 	(CF6) • MI 	• 	(MO) 	lb (NON) 	a 	 • (8EGUEACE OANR)s seee••••••••••• ■ •••••••0•40seAmbfammwm AA . •  eeeee sembedleeeeseeoloasiteokeembesoessmieeteeeesoemiel*eeseeemsostmeeeestialsomeellembe 
a 0068114413 • NTOND 	 • 3431.1 a 8 	a 	107.0 • 	 0 • 	0 • 	7602.3 • 	 • 
• 9 • 81,ATNE 	CANADIAN P 	it 98 30.0 • 80 	• 711142 0) • 	 1 • 	6 • 1169461 • 	 • 
• • BuREC 	 lo 	24167 • 	*433.6. 	19.9 • 	 1 • 	6 • 	 • 	 • • • 	 • 	• 	• 	• 	• 	• 	• 	 1 • • 	 • 	• 	• 	4 	• 	6 	• 	 • • 04614144,4 • ARAN, 	 • 33 91 9 1 • 8 	il 	74.0 a 	 • • 	0 • 	6953.0 lk 	 6 • S • 841AN 	 ISLAND 141111 • •• 4.6 • 64 	• 812000 fl 	 4 • 	14 I 	432347 • 	 • • • •voliC 	 • 	132 • 	•10,1e 	510 di 	 4 • 	14 • 	 • 	 • • • 	 • 	 • 	 • 	s 	 a 	 • 	 e 	 e • • 	 0 	• 	• 	• 	• 	• 	s 	 s • alitswtoast • DENT801 DIN 	 A 31 44,4 e CONN° 	s 	161.0 • 	70808 s 	244000 • 	637.04 •fl• 	 • • 8 • •4444 	 US RIVER 	• 96 33.4 • op 	• 434040 0  a 	31.04 • •34416 e acme, • 	I. 	• • • olliN 641 	 • 	34714 • 	63664.6. 	io6.4 • 	41644 • 	213101 a 	 o 	 •• 	• • o 	 o 	 • 	 • 	• 	 a 	 • 	 o 	 e • • 	 e 	 a 	 • 	s 	 • 	 a 	 e 	 • r) 	• 011 43w14464 • ou444T 	 • 33 via • 8 	• 	105.0 4 	0 e 	$ • 	12451 a 	 • I 

N.) 	• 	 5 o 84VAN 	 NLUE Rpm 	• 96 3.4 • 64 	• 904000 • 	101 e 	484 • 	29718 4 	 o 03 	• 	 • OUNEC 	 • 	649 • 	•443.9* 	120 a 	10$ • 	464 • 	 • 	 • • • 	 o 	• 	• 	• 	 e 	a 	 • 	 • 	_ • • 	 o 	• 	• 	• 	 e 	o 	 • 	 • • 0N684I0180 • SANDY COHN LAN1 	 • 34 4.6 • CIN 	e 	79.0 • 	 0 • 	0 • 36690 • 	 • • S • 011VAN 	 SLOE RIVER 	o 96 24.0 • 81 	• 	43400 • 	901 e 	1104 • 	1437,3 • 	 • a 	• claw 	 o 	318 • 	•817.9s 	12,9 • 	907 • 	1104 • 	 lo 	 • • • 	 e 	 • 	 • 	• 	 • 	 • 	 • 	 • • • 	 • 	• 	01 	• 	• 	• 	o 	 • • 016816T4486 • UNION 	 o 35 aro • 8 	• 	$64.0 • 	 $ • 	0 4 	13422 • 	 • 
• S • CANADIAN 	CANADIAN nava. 41 S9.6 • 84 	• 1232000 • 	 1 * 	4 • 3664113 • 	 • 	, 
• * WIC 	 • 	34037 • 	•447.3* 	10. ,  • 	 1 * 	4 • 	 • 	 • 	1 • • 	 • 	 • 	 • 	• 	 • 	 is 	 o 	 o 	1 
• • 	 a 	 • 	 e 	• 	 • 	 s 	 e 	 • • 0068NT0284 o u4104444,1411ATI 	 • 35 23.4 • CI: 	• 	123.0 • 	 8 e 	0 • 	23281 • 	 el • 1 • CANADIAN 	S. CANADIAN • 90 1.9 • 111 	a 8374000 a 	I 0 	 i • 9848034 a 	 • • • BUR REC 	 a 	17409 • 	411,0e 	97.6 • 	 1 • 	a 4 	• 	 • • • 	 • 	• 	• 	• 	• 	• 	s 	 s • • 	 s 	 • 	 a 	e 	 • 	 • 	 e 	 to • 0R08m108012 • NUMMI/ LANE 	 • all al.. • NC 	0 	$aso • 	0 s 	0 • 	•901.0 • 	 e • 9 • CARTER 	4414ITA RIM* 47 7,5 • 82 	• 	0 • 	80445 • 	46430 • 	115,54 • 	 • • • 04g4 	 o 	6615 • 	0180,11. 	9900  • 	10145 • 	46430 11 	 • 	 o • • 	 o 	• 	• 	• 	 e 	e 	 • 	 a e 	 • 	 • 	• 	• 	a 	 • 	 • 	 • 	 • • 04682620401 • CRELSEA 	 a 36 mil • CORO 	• 	60.0 • 	 0 • 	0 • 	2932.1 • 	, 	 • • 9 • CPFROmEE 	PRYOR CREEK • 94 24.0 a 18 	• 	62900 • 	 0 0 	 0 • 84363144 • 	 • • • OAEN SPIT 	 • 	010 • 	.04.6. 	21.9 • 	 0 • 	 0 • 	 • 	 • 
•••••••••••••••••11000(afeeeeelle.11.416111•04Thee•e0114WO4041411112.1101111.410.00111111110.11rneedle0“410011111141$00.0000111111111.80011•1141101Therneell11000 



ATTACHMENT C (continued) 
0000000000000000000000000000000oo00000000°00000000000000000000000poa0001200000000060.0*00000000000000000000090000000000000000000000 

O SITE IC 0 	PROJECT awl 	o LATITUDE oPPOJ.PUPP00  OAP NT o EN1IT.CAP 0  0ENT8T.ENN6 0 A1, 01. 0  COOT 0ENC 5C0 14 OPTC 	o 
O mUm8E4 	0 Posmaav go o  •NAPE OP 070E0D °LONGITUDE o STATUS 040.0000 0 INC. CAP °  0INC 0 ENEN6v 0EME00V CO/To INC MOMECUACPTC0 
o OCT4 0  100 0  o 	 00NIO 	 o 09 0 04Eo o 	OVE. 8 0010, NO0 0 TOT, COP. 0TOT.ENE86 ,0 	 o 	ENC COmPC8I1E0 
o o 	 0 (0 P.m) o 	o (PT) 	a 	(Mb) 	o (moo) 	0 (1080 8) o(ICOUENCE PAhn) o 
o o 	 o (D P.m) o 	0 (AC 01) a 	(I) 	a (Pam) 	0  (80POPI) 0 (SEGLE*CE Awl) a 
o o 	 0 (9004) o 	(CPO) 0 (FT) 	0 	tab) 	a (PO) 	0 	 a (IEGUEACE NAM* 
0 000 0000 00000000000aae000000000000000000000000seaaes000eeeosa000000000**.eoes000pesa000aaeomeaeameeaseaseseeseamleaseaeseeeesseeee 
O 00650T0445 a 11. 094 	 0 364 35.0 o 8 	o 	170.0 0 	 0 0 	0 0 	9168.8 • 	 o 
o 9 0 CI4909ER 	RAO P090 CO a 00 56.1 0 80 	0 889000 o 	8114 a 	4973  ° 	109808 o 	 0 

o a 01.0eC 	 0 	507 o 	0320 0 S0 	020 9 o 	8180 0 	0975 0 	 0 	 0 

o 0 	 o 	 o 	 0 	 0 	 a 	 a 	 0 	 e 
o o 	 0 	 0 	 o 	 o 	 a 	 a 	 a 	 o 
O oamolvoeve 0 Tamteoutio torm 	 0 39 940 0  c 	a 	200 8 9 61 	0 0 	0 a 	4797,1 a 1 0 	 o 
O 8 0 CI4000 11 	OLLINOTO 01880 94 930 9 81 	* 81100000 0 	8087 a 	81014 A 	98.443 e 	00 	a 
a 	 a 8UNEC 	 0 	918 o 	09/9 0 80 	187.0 0 	86807 0 	01419 0 	 0 	 9 0 	0 
O 0 	 0 	 e 	o 	a 	 e 	a 	 a 	 e 
o a 	 e 	0 	o 	e 	 a 	• 	 o 	 0 

O ONIINT0108 0 T1NKILL90 lig949 1.001 	o 99 nog 0 C0 	0 	107,0 0 	 94000 e 	99100 0 	434.93 * 0 0 	 e 
o a 0 coE4ONEE 	ILLINOIS 117580 91 109 a OP 	o 1142060 e 	74477 e 	19338 e 	3R 0 01I a 	eel 	 o 
o 0 0 9 EN leiT 	 o 	tole 0 	o57is0g0 	1080V a 	90477 0 	014830 0 	 o 	 80 	o 
o o 	 a 	a 	o 	o 	 o 	o 	 o 	 o 
o 0 	 0 	 o 	 o 	 a 	 o 	 o 	 a 	 a 

r) 0 OPOS010301 a 008wELL 8,01811014 	 a 34 1.0 o col0 	0 	MO a 	 4 e 	 0 a 	17591 e 	 0 
I 4 	 I e CosOCIA. 	mUDOV IMMION C0 95 45.0 e SI 	A 1209440 a 	10041 o 	16619 0 	90300 6 	 e r..) 
U)0 	 a DUN INT 	 0 	12/3 a 	81987.1. 	30.9 e 	10040 e 	18819 a 	 e 	 e 

• a 	 a 	 0 	 a 	 e 	 e 	 e 	 • 	 a 
• • 	 • 	 e 	 o 	 • 	 • 	 a 	 e 	 * 
a 0kc0a7038S a KO LAN( 	 e 34 0.9 e MO 	• 	1 9 18 0  a 	 0 • 	0 ok 	498,16 • 8981 	 0 
• 1 a ClocTAN 	aseptco: 830(a 93 23.6 e OP 	a p844440 a 	 3331 a 	15095 11 	26,900 a 	$IM 	a 
O 0 DAIN Sol 	 * 	1709 a 	.8890 0 70 	3000 0 	8131 a 	13895 0 	 e 	 8087 • 
• e 	 0 	o 	 e 	 o 	 e 	 0 	 0 	 e 
o 	 • 	 e 	 o 	 o 	 o 	 a 	 0 	 0 	 a 
O 0949 010311 0 9090 1.441 	 a 34 30,0 a Cl 	o 	93.0 e 	 0 a 	8 a 	7266.6 • 	 0 
• S a CCAL 	 CLPAN 904117 Ca 06 21.4 • II 	• 903000 • 	 13 8 	71 a 	lama • 	 • 
• 0 06E4 8117 	 • 	390 e 	01,9,961 	40.9 0 	13 0 	71 IA 	 • 	 • 
• • 	 • 	e 	• 	• 	 • 	• 	 e 	 e 
• • 	 • 	a 	a 	• 	 e 	a 	 • 	 • 
• M8070319 • ELL8099,14 	 • 34 47.7 a 0 	e 	06,0 a 	0 e 	0 0 	30.333 e 	 e 
• 9 a ceNamCmc 	CACHE CREEK a 48 82.0 • OP 	0  511400 a 	• a 	9 • 	0000 87 e 	 a 
• 0  CITY OF LAN700 	 0 	149 e 	-011 0 8* 	•889 • 	 a e 	9 0 	 e 	 • 
• 1. 	 * 	• 	a 	* 	 0 	o 	 e 	 e 
a 	 o 	 a 	 a 	 a 	 0 	 • 	 e 	 0 	 a 
O 0161014460 • COU4ilf060 	 o 34 160 0 TO 	a 	9).0 a 	8 o 	0 0 	7309.5 lb 	 e 
a 	 5 0 COTTON 	BEEP RED RUM a 94 32.3 • IA 	• •0 9 000 a 	0 0 	0 0  16523223 a 	 • 
• 0 GUM 	 a 	544 • 	4.111.4. 	80. 4  ik 	0 a 	 00 	 o 	 a 
• o 	 a 	 • 	 * 	 a 	 a 	 a 	 a 	 a 
• a 	 o 	a 	• 	a 	 • 	• 	 • 	 • 
a 0800mT4e47 • TENN.( 	 • 34 12.2 • 8 	o 	49.0 a 	0 * 	Oa 	14184 * 	 a 
a 	5 • COTToN 	CACHE MEN • • 18.2 • SA 	* 1008700 a 	0 a 	 0 0  81047183 0 	 fi 
• • 4L 0EC 	 a 	1876 * 	.367,0* 	65,9* 	 0 • 	0 • 	 • 	 • 
00 111 0 01041*** eeeee theadwiaateeesee*******•••••*0.0•10esea***•*********ae***********easeseee*****Ileeseite00•08.0••000000**•••••••••01.00 



ATTACHMENT C (continued) ele00,..m....eeee e espe eeee lp oesee eele.mheeedlefooleeeeeediemisernatimeetediesilleecommo*.oeseeeeeeemetoeseireeeseleoseeeesee e mi emleomeleseese  • SITE TO • 	MULCT 'Awl 	 • LATITUDE 40110J.POPO PAN m7 0 EVIOT.00P. *E4111T.ENRO*ANUL. COSI *ERC EC0e001I 	• • wuwaE4 	• UMW! CO. ■MANC OP STRIAM *LONGITUDE • STATUS •PX.81011. • D.C. CAP. •INE.ENEA‘ViENEAST COST* [PC AOMICO3601[fi • ACTVo IhV e  • 	 OWNER 	 • 04,Apte • 	AVE. 0 *PO. PO, * TOT. CAP. oTOT.ENEROT2 	• 	INC COPPFSITE* 

	

e 	 • 	 e (fl M.M) e 	 • (IT) 	• 	(90) 	• (MUN) 	• ( 1000 0) ii(SEOUENCE 4A4m) 0 • • 	 * (0 mom) • 	 a (AC FT) • 	(Ph) 	A (MO) 	• (1011 11) • (0101,ReCE 111114M) • • • 	 * ($00T) • 	(CFO) * (FT) 	1 	(NW) 	• (Mom) 	• 	 • (SECLEACE RANM)0 .01...... eeeee .......e........1.0...s..............•••••••••••*eseeembee•••••mhilelimpseeeassemlicsadmielliedlee**•rnoses••••••eiseeesesee 
• ONI5NT0321 • OOISTOW HO. 	 • 35 41.0 • •4C 	• 	77.0 • 	 0 • 	0 • 	2700.7 • 	 0 

	

e 	S • CREEK 	LITTLE OUP P. 96 13.4 • IS 	• 243600 • 	 0 e 	0 * 1643090 • 	 e • • OAEN SMT 	 a 	290 e 	0101.4e 	20.7 • 	 0 • 	0 • 	 • 	 • 

	

O 	 • 	 • 	• 	• 	• 	 • 	• 	• 	 • • • 	 • 	 e 	 e 	 • 	 e 	 0 	 • 	 • 
4  04 C84 T0312 • ElCme LAKE 	 • 36 22.5 • OR 	• 	97.0 • 	 0 • 	0 0 	259.75 • 1033 	 • • 8 • DELANARI 	APAVIWAN CRIF. 44 56.0 • OP 	• 119000 • 	1905 • 	1043 • 	30,293 • 	tom 	6 

	

0 	 • CITY OF TULSA 	 • 	379 • 	•164.11. 	70.9 • 	1903 • 	0043 • 	 • 	 1033 * 

	

e 	 • 	 0 	 • 	 • 	 4 	 01 	 a - 	 • 	 lb 

	

e 	 • 	 6 	• 	e 	• 	 • 	• 	• 	 • • 01164mT4331 • % CIL RESERVOIN 	 • 36 34.0 e C0 	o 	95.0 * 	 0 • 	0 • 	ISS0.0 • 	 • 

	

e 	 S • MONA', 	1101 011,10 	• 44 37.9 • el 	• 255000 * 	6796 • 	131" 9 	•t3.44 e • • • OAEM INT 	 • 	960 • 	•NPS e le 	a9,9 6 	6136 e 	1311! e 	 e 	 • • • 	 o 	• 	• 	• 	 • 	* 	• 	 • 
• • 	 • 	• 	• 	• 	 • 	• 	• 	 • 
• 04605444I3 • AID 	 • 36 14.5 • 0 	41 	110,0 a 	0 • 	0 * 	30370 • 	 0 
• S • DELAWARE 	SPIVINAn Mg. 44 49.4 • sji 	• mono • 	0 • 	a a 1314112 • 	 e c-) 

	

1 • 	 • MEC 	 • 	193 • 	61199.9* 	340 e 	 0 • 	 l a 	 • 	 • 

	

la e 	 • 	 • 	 di 	 • 	 • 	 • 	 0 	 • 	 a 

	

0 a 	 e 	 • 	• 	• 	• 	 • 	* 	 • 	 0 
O 01441.,0453 • MOP 	 • 3552,1 • 8 	• 	120.0 • 	 0. 	0 • 	10616 0 	 • 
O 1 • DE*EV 	 CAMAOIAM RIVE. 44 owl • SA 	e 776000 • 	 1 a 	S • 1041624 • 	 • 

	

e 	 • ELNEC 	 • 	1 11 199 • 	•113.a• 	04.9 • 	 1 • 	5 • 	 • 	 o 
• • 	 • 	• 	• 	• 	 • 	* 	 • 	 • 
• • 	 a 	 • 	 • 	 • 	 • 	 a 	 • 	 • 
• ONIINNVIOVA • MOhmEPIN 	 • 30 32.1 • • 	• 	46.0 • 	0 * 	0 • 	6176,4 • 	 6 
• 1  a Ge4v19 	mItOmOPOI Cl • 97 17.3 • li 	e 37.000 • 	 0 • 	a • ial6168 • 	 • 
• o ALM 	 • 	334 • 	01117.4. 	70. 9  • 	 0 • 	a • 	• 	 • 

	

8 	 • 	 • 	 • 	 01 	4 	 O 	 • 	 e 	 • 
• • 	 • 	 • 	 • 	 * 	 • 	 • 	 e 	 • 
• 046$0141464 • COM 	 • 34 37.0 • I 	• 	00.0 • 	 0 • 	0 • 	4701.2 • 	 • 
• 1 0 MI* 	'LP PORN OF Ns 94 33.2 • IA 	• 233700 • 	 1 • 	3 0 lames e 	 • 
• • URIC 	 • 	1067 • 	•1411.4e 	33. 9  • 	 1 • 	 3* 	 e 	 e 
• • 	 • 	• 	• 	• 	 • 	• 	• 	 • 
• • 	 • 	• 	• 	6 	 • 	. 	• 	 e 
• 094400446 • TRICO 	 • 3S SO to 0 	• 	120.0 a 	 0 • 	0. 	10929 e 	 • 
e S • PEER 	wOnTm PORKOF • 44 23.1 • SA

S 	
0 e 	0 a 344310.2 	 • 

• • PUNIC 	 A 	1092 • 	010 8 2: 	IM: : 	
Al 

 0 6 	0 • 	 11- 	 * 
• • 	 o 	 e 	 • 	 • 	 • 	 • 	 • 	 * 
• • 	 • 	• 	• 	• 	 • 	• 	 • 	 • 
• 0 14$10,1 116 41 • mEA9111[11 	 e 34 'LS • 1 	0 	40.0 • 	 0 e 	 0 • 	0 • 	 • 
• S • JACKSON 	N ,04m OF •E0* 94 4 1.4 • OA 	• 907000 • 	 0 • 	0 • 	0 • 	 • 
• • KW 	 • 	3803 . 	•/041.4. 	.39.4 e 	 0 ***eases** e 	 e 	 • 
oeef00000esesolioee•oloesee****4*****•*ese eeeeeeeeee 002•0•01001•001100.• eeeee weeseetwieeeme•••••••••••••••••••••••••••oetteeeeseoes 



ATTACHMENT C (continued) 
0000000000000000000 0 0o 0 0o 000000000o000000o0000000000000000000000000000000oop0000000ms00000000000000mpootsemeeelseeemseetsaiseeee000000 
o 0/TS ge 0 	0110JgC9 Wave 	 o LATITUD2 040.1 0 80Po DO 117 a EU101 0 CaP 0  0EV1010EsiNG 0 mALL 0  CUS7 oERC itoromIC 	o 
a 	hu00C0 	o POPOV COe 014402 OP Maui 0160NotTuna o GIATUS 04 8.9Y04.5 0  16C 0  CaPo 014C 0 1 14146VaehaM0V MT° ant nckitoculeo 
0  AcTue Inv, o 	 Onnao 	 0 D0.A4Ea o 	ove, e Oda. MO 0  0 70, 0  CAP °  0110I.E4146Va 	 o 	LPC CO0PCOI1g0 0 	 0 	 o (D 4 0 0 1 o 	 o (PT) 	a 	(NM) 	o (001 ) 	0  (9000 8) o(SEGULACE 114611) o 
o o 	 0 (0 ", 4 ) 0 	 0 SAC PT/ 0 	(me) 	0 (Peg) 	0 18,m68) 0 (010LE•CE !WA) 8 
o o 	 0  (00.4!) o 	(CFO) 0 (FT) 	o 	(ab) 	o (Nelf) 	0 	 0 (SEGUAACE 044•)0 
000006200060000000 oodl o 0 0 000000000e0o000o0o00(50120 0 00oo0000041.00ope000tbeeootoaopoo0000000000000000000lgoopoefloos0000000oo0e0ooaoollows 
o 046304476 0 "AN00 	 a 34 49 6 3 0 1CO 	0 	130,0 e 	 0 o 	0 a 	7731,0 9 	 0 
o 1 0 JIMION 	(MT roan or 0 99 36.7 0 IS 	e GT7000 • 	 0 0 	 0 0  85050)10 0 	 a 
O 0 RLOCC 	 o 	1299 o 	039 0 40 	7601 0 	 0 0 	 0 o 	 o 	 o 
o o 	 0 	 a 	 0 	 o 	 a 	a 	 0 	 o 
0 	 0 	 0 	 o 	 0 	 o 	 a 	o 	 o 	 o O mobingne o HAURIN4 4121410/11 	 o 34 01 0 8 0 C1000 	o 	106,0 0 	 0 o 	0 0 	31.390 • 	 0 
O g 0 JEFFSR5S4 	oillife CRUM e OR 3,0 o ON 	0 90E400 o 	 8 o 	0 9 	81393 0 	 o 
e o Oaf% 8e7 	 0 	361 0 	010 0 80 	50 0 5 0 	 0 0 	 0 0 	 o 	 o e 	 0 	 0 	 o 	 o 	 o 	 0 	 a 	 o 	 o o 	 o 	 o 	 o 	 o 	 0 	 e 	e 	 o 	 ci 
0 Onasomer a Oldie000 LAN, 	 0 34 1004 0 MC 	o 	7500 0 	0 o 	0 0  OgO0a a 	 a 
O i o JOH48T08 	onOtnin olVan0 90 14.4 o el 	0 060000 0 	 1098 o 	95961 0 	93401 a 	 e 
a 	 • 00111 	 0 	1219 0 	01456 0 30 	8909 0 	7010 o 	1996) o 	 o 	 e e 	 0 	 o 	 o 	 0 	 o 	 a 	 0 	 o 	 o 
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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 9999  

Site ID Number 
Corps Division and District 

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. 

State--7-J-
Type of Project 
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