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Currently, Texas has twenty- seven (27) Metropolitan Statistical 
Areas (MSAs) consisting of forty-nine (49) of the State ' s largest 
counties having thirty- seven (37) of the State ' s largest cities. Each 
of the MSAs is a growing urban center which during the next fifty (50) 
years will be expected to need a steadily increasing dependable annual 
supply of water having good qual ity . In 1980 , the twenty-sever. (27) 
MSAs used approximately 3.6 million acre-feet of water with 1. 1 million 
acre-feet or 31 percent fram ground-water resources and 2. 5 million 
acre- feet or 69 percent fram surface-water resources. In the years 
2000 and 2030 , respectively, water needs in these urban centers under 
drought conditions are expected to be 6. S and 11. 1 million acre-feet. 
To effectively use and protect ground-water supplies and yet meet the 
urban water needs of the MSAs , it wi 11 be necessary to develop and use 
available surface-water resources. In the years 2000 and 2030 , 
respectively , approximately 83 and 90 percent of the MSA ' s water needs 
are expected to be supplied by surface-water resources . The report 
provides current and projected data and infonnation on each of the 
twenty- seven (27) MSAs with respect to economic, [Xlpulation and 
enployment coooitions , water quality managanent planning , floodplain 
managanent, water needs and supply, and water supply outlook and 
problens . 
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WATER USE, PROJEX:TID WATER ~IREMENTS, AtD RfLATED 
OA.TJ\ J\PI) [ NE"OOHA.TION FOR THE METROPOLI TAN 

STATISTICAL AREAS IN TEXAS 

Introouction 

The purpose of this report is to present current and projected 
water resources data and related info~tion for Texas and for each of 
the twenty- seven (27) Metropolitan Statistical Areas (MSAs) in Texas . 
The twenty- seven (27) ~s are located and cross- referenced on Figure 1 
which also shows the location of the MSAs in relation to the State ' s 
twenty- three (23) river and co8stal basins ~nd the distribution of 
no~l annual precipitation within the State. The twenty-seven (27) 
MSAs consist of forty-nine (49) of the State's 254 counties , thirty­
seven (37) of the State ' s largest cities , and about 46.1 thousand 
square mi les or 17. 2 percent of the land and water area of the State 
(267.3 thousand square miles) . The following discussion presents a 
statewide perspective on water resources, their development and use , 
water quality management planning , floodplain management , water supply 
and demand infonnation for each of the MSAs , and the State , and water 
supply outlook and problems in Texas and in each of the MSAs. 

Statewide Perspective 

Texas has fifteen (15) major river basins and eight (B) coastal 
basins (Figures 1 and 2) which have approximately 3, 700 designated 
streams and tributaries and more than BO , OOO miles of streambed . 
Average annual runoff or streamflow is about 49 million acre-feet (one 
acre- foot of water is 325,B5l gallons) . Runoff ranges from about 1, 100 
acre-feet per square mile at the Texas- Louisiana border to practically 
zero (0) in parts of the Trans- Pecos Region of far west Texas . From 
1940 through 1970 , statewide runoff averaged 57 million acre- feet per 
year during the wettest perioo (1940-1950) , and 23 million acre-feet 
per year during the severe drought of the early and mid-1950 ' s . 

SUrface~ater Resource Development and Use 

Currently , Texas has lB4 major reservoirs (36-Bederal and 14B-non­
Federal) with 5, 000 acre-feet or greater total capacity (Figure 2, 
reservoirs in solid brown , solid blue and stippled in blue). In 
addition , there are 5 reservoirs presently under construction (4-
Federal and 1-non- Federal) (Figure 2, reservoirs outlined in blue) . 
Conservation storage capacity in major reservoirs and reservoirs under 
construction totals about 32 . 3 million acre- feet . Flood control 
storage capacity totals about 17 . 5 million acre- feet . The dependable 
(firm) yield from major reservoirs is about 11 million acre-feet 
annually ; i.e ., the uniform yield which can be withdrawn annually 
through extended drought periods. 
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Currently , Texas has 65 potential reservoir projects of which 19 
are authorized Federal projects (Figure 2, reser voirs i n red and 
outl ined in brown) , and 46 are potenti al Federal /State/local projects 
(Figure 2, reservoirs i n green) . Included in the 46 potential projects 
are reservoir enlargements of Lakes Wright Patman (Sulphur River Basin) 
and caddo (Cypress Creek Basin) . About 4. 3 mi l l ion acre- feet per year 
of additional dependable surface-water yield can be developed with 
construction of these 65 potential reservoir projects . 

In 1980 , Texans used about 7. 00 mi llion acre-feet or 64 percent of 
the 11 million acre-feet of dependable surface-water supply available . 
Of the 7.00 million acre-feet of surface water used , about 21 . 7 percent 
was for municipal uses , 18 . 1 percent was for manufacturing purposes , 
4. 0 percent was for steam-electric power generation (consumptive 
use for cooling), 0. 8 percent was for mining , 1. 8 percent was for 
livestock watering , and 53 . 6 percent was for irrigation. 

A large portion of the remaining 4. 0 mil l ion acre- feet of current 
dependable surface-water supply is committed or planned for 
municipalities and industries to meet growing municipal and industrial 
needs of major metropolitan areas of the State during the foreseeable 
20 to 30 year period of time. However , this quantity of supply will 
not meet all of the municipal and industrial needs in the foreseeable 
future ; i.e . , many cities in the central , south, north central , and 
west Texas areas have practically no dependable surface-water supplies 
that are unused at the present time , and projections show that many 
cities in eastern port ions of the State will need additional surface­
water supplies in the immediate future . 

In the central , south , north central , and west Texas areas , annual 
precipitation is low , in comparison to precipitation rates in easte rn 
portions of the State. Thus , surface-water flows are relatively low 
per square mile of land area , total surface- water supplies are smaller , 
and the supply is l ess reliabl e on an annual basis . In addition , the 
quality of available supplies is lowered due to natural sources of salt 
and minerals . However , additional supply can be developed locally in 
some of these areas through construction of the few remalnlng 
undeveloped reservoir sites , through construction of chloride control 
structures to keep saline flows from entering streams , and perhaps 
through desalting of brackish surface and ground waters of some of 
these areas. 

~ound~ater Resource Development and Use 

More than fifty (50) percent of Texas is under l ain by seven (7) 
major aquifers (Figure 3) and sixteen (16) minor aquifers (Figure 4) . 
The seven (7) major aquifers and the sixteen (16) minor aquifers have 
a total average annual natural recharge of about 5.3 million acre­
feet . Six (6) aquifers (4 major and 2 minor) are known to have a total 
recoverable reserve or storage of about 430 million acre-feet , of which 
about 90 percent or 385 million acre- feet are in the High Plains 
(Ogallala) Aquifer. 

· 4 · 
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In 1980 , Texans used about 17 . 85 million acre- feet of water 
annually , of which about 10. 85 million acre- feet were from ground-water 
sources. Of the 10 . 85 million acre- feet of ground water used , 11. 9 
percent or 1. 29 million acre- feet were for municipal uses , 2.3 percent 
or 249 thousand acre- feet were for manufacturing purposes , 0.5 percent 
or 53 . 0 thousand acre- feet were for steam-electric power generation 
(consumptive use for cooling) , 1.6 percent or 178 thousand acre- feet 
were for mining , 1.1 percent or 120 thousand acre- feet were for 
livestock watering , and 82.6 percent or 8. 96 mil lion acre- feet were for 
irrigation. According to 19BO water-use statistics obtained from 
annual water-use surveys of the municipalities of Texas , about 46 
percent of municipal water is obtained from ground-water sources . 
Gr ound water i s used for mun icipal purposes in all areas of Texas and 
in practically every county . However, in many ar eas , the long term use 
of well fields is lowering water levels to such an extent that major 
water supply problems a re occurring or are projected to occur in the 
foreseeable future. Thus, ther e i s a need to develop surface-water 
supplies to supplement ground-water suppl ies. 

water Quality and water Quality Management Planning 

Since many areas of Texas are water- short , the maintenance or 
recovery of the quality of the State ' s limited water suppl ies i s 
absolutely essential . Recognit ion of this fact occurred years ago and 
l ed to the passage of the Texas Water Quality Act in 1967 which 
resulted in a water quali ty management program that contained the basic 
elements included in the Federal Water Quality Program. 

Texas has had an instream water quality monitoring program since 
1956 and water quality standards (stream standards) since 1967 . These 
water quality standards define the quality of water necessary in each 
stream to provide for all the beneficial uses that are deemed desirable 
for a given stream. Of the nearly 16 , 000 stream miles subject to water 
quality standards , about 91 per cent currently meet those standards . 

Basic water quality management planning and areawide waste 
treabnent and management studies were begun in 1967 and were 
essentially complete when the Federal Water Pollution Control Act of 
1972 was passed . FOllowing passage of the Federal Act , basin planning 
and waste load evaluation studies were accelerated . When additional 
funding was made availabl e through Section 20B of the Federal Clean 
Water Act , (Appendix A) , Texas ' planning process was reoriented to meet 
the requirements of the Federal Act and to provide the information and 
framework to insure that the national goals stated in the Act were met . 

In mid-l975 , the Governor designated eight urban areas of the State 
as areas in which intensive planning was to be done and select ion of 
the designated planning entity (the local regional council) for each 
area was made . Later one area was removed from the designation which 
resulted in the seven designated urban areas (Figure 5) . The Texas 
Deparbnent of Water Resources was assigned the responsibi li ty for 

· 1 · 
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insuring statewide consistency and acceptability of the plans developed 
by the local entities. The Deparbment was also assigned the 
responsibility for developing updated water quality management plans 
for the remaining or nondesignated areas of the State. 

Water quality management plans covering all designated and 
undesignated areas of the State have received Environmental Protection 
Agency approval. The approved plans are kept current through periodic 
reviews, and are revised when necessary , under a continuing planning 
process. FUnding is presently provided through a reserve from the 
State ' s construction grants allocation as set forth in Section 20S(j) 
of the 1981 Amendments to the Federal Clean Water Act (Appendix B) . 
These water quality management plans define the actions that will be 
taken by the State , public/ private wastewater dischargers , and local 
agencies in order to attain water quality goals and protect the State ' s 
streams , rivers, lakes and estuaries from degradation. Significant 
portions of these plans are already being implemented at this time 
through the construction grants and permits programs and will , with 
updating to reflect changing conditions , be relied upon to protect the 
quality of Texas ' valuable wate r resources. 

Floodplain Management 

All of the 254 counties in Texas have been designated by the 
Federal Emergency Management Agency to have some flood prone areas. 
Flood hazard boundary maps Which identify flood-prone areas have been 
published for most of the counties and many of the cities within the 
twenty-seven (27) MSAs (Appendix C) . Also, many of the counties and 
cities within the MSAs have adopted local floodplain management 
programs (Appendix C) in compliance with the requirements regarding 
participation in the National Flood Insurance Program (NFIP). 
Participation in the NPIP makes flood insurance available to MSA 
residents presently in the floodplains , and will afford some degree of 
protection against monetary losses due t o flooding. Enforcement of the 
local floodplain management programs would perhaps help to assure 
that future developments will be located so as to eliminate damage from 
the lOa-year flood . Detailed Flood Insurance Rate Studies presently in 
various stages of completion within the MSAs will supply detailed 10-
year , 50-year , laO-year, and SaO-year flood event data (Appendix C). 

Population and Employment Data for Texas 

Effective planning of water resource development projects requires 
the estimation and projection of future population and economic 
conditions. Population and employment for MSA counties , other counties 
and State totals are provided in Tables 1 and 2. The population of the 
State grew by over 27 percent in the decade from 1970 to 1980, a 
substantial increase fram the 17 percent growth of the previous 
decade . Texas now ranks third among the 50 states in total 
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Table 1. Texas Population 

. . :-----------------Projections ~---------------. . 
Area : 1960Y : 1970Y: 1980Y : Series : 1990 2000 : 2010 : 2020 : 2030 

------ (Mil l ions) ------ ------- --- -- (Millions) - --- - ---
MSA. Counties 

Low 11. 3 13 . 1 14 . 9 16 . 8 18 . 9 
Urban 6.1 7. 6 9. 5 High 11.9 14 . 2 16. 5 19. 5 23.0 

Low 2. 2 2. 8 3. 3 3 . 7 4. 3 
Other 1.0 1. 1 1. 8 High 2. 4 3 . 1 3 . 8 4. 5 5. 5 

Low 13 . 5 15. 9 18 . 2 20.5 23 . 2 
Totals 7. 1 B. 7 11.3 High 14.3 17 . 3 20.3 24.0 28 . 5 

Other Counties 

Low 1.9 2. 2 2. 4 2.7 3. 0 
Urban 1. 4 1.4 1.6 High ~ . O 2. 3 2.6 3. 0 3.A 

Low 1.3 1.5 1.7 1.9 2. 1 
Other 1.1 1.1 1.3 High 1.5 1.6 1.9 2. 1 2. 4 

Low 3. 2 3. 7 4. 1 4. 6 5.1 
Totals 2. 5 2. 5 2. 9 High 3. 5 3. 9 4. 5 5. 1 5 . 8 

Total State 

Low 13 . 2 15 . 3 17 . 3 19. 5 21." 
Urban 7. 5 9.0 11. 1 High 13 . 9 16. 5 19.1 22 . 5 26 . 4 

Low 3. 5 4.3 5 . 0 5 . 6 6 . 4 
Other 2. 1 2. 2 3 . 1 High 3. 9 4. 7 5 . 7 6. 6 7. 9 

Low 16 . 7 19. 6 22 . 3 25 . 1 28.3 
Totals 9.6 11.2 14 . 2 High 17.8 21.2 24 . 8 29 . 1 34 . 3 

Y 1960 , 1970 and 1980 populat i ons are f rom the U.S . Bureau of the Census . 

y Low and high ser ies projections of population for each decade from 1990 
through 2030 were made by the Texas Deparbnent of \'later Resources . 
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Table 2. 'Texas El'nploYf!lent 

. . . :-----------------Projections :;----------- ----. . 
:1960~ : 1970Y: 1980.y Area : Series : 1990. : 20.0.0. : 20.10. : 20.20. 20.30 

------ (f'1i llions) ------ --------------- (Millions} 

Low 7. 2 8. 4 q. 4 10. 5 
MSA Counties 2.5 3.3 5. 7 High 7.6 9.1 10 . 6 12. 2 

Cow 1.4 1.6 1.9 1.8 
Other Counties 0. . 8 1. 5 1.2 High 1.5 1.7 2.1 2. 1 

Low 8.6 10..0 11.3 12.3 
Total State 3. 3 4.8 7.9 High 9. 1 10. . 8 12.7 14 . 3 

!I 1960 , 1970 and 1980 amounts of employment are from the U.S. Bureau of the 
Census . 

51 Low and high series projections of employment for each decade from 1990 
through 2030 were made by the Texas Department of Water Resources . 

• 11 -
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population. Since 1900, Texas has shifted from 83 percent rural 
population to about 80 percent urban population. Since 1950 , Texas has 
expanded fran a ranching, farming and energy based economy, to a 
complex, interdependent agricultural, energy , manufacturing, national 
defense, high technology and services economy. 

Estimated Water Use, Projected Water Requirements and Water Supply 
Outlook, and Water Problems 

Projections of municipal water requirements in 1990 and 2000 are 
based upon projected population and projected per capita water use, and 
incorporate estimated variances to take into account variations in 
climatic factors which affect per capita water requirements. 
Therefore, in the following discussion of water requirements , and in 
the presentation of water requirement data for each MSA, water 
requirements for urban needs in 1990 through 2030 by decade will be 
presented in terms of quantities needed annually under average 
conditions (low series) and drought conditions ( high series). 
Projections for manufacturing , steam-electric power generation , mining , 
and municipal uses are based upon the best available estimates of 
population and economic growth and upon the assumption that water 
quality goals of the Federal Water Pollution Control (Clean Water) Act, 
as amended, will be met according to schedule . The latter affects 
water use per unit product, in that , in order to meet water quality 
goals of the Act, waste\>.'ater treatment costs are increasing and water 
users are responding by reducing the quantity of water used per unit 
product produced. Agricultural water requirements projections are 
based on the assumption that water-use efficiency in irrigation will 
improve significantly by 1990. 

In 1990, statewide water requirements for municipal, manufacturing , 
and other needs in all of the State's urban areas have been projected 
at about 7.1 million acre-feet under drought conditions (Table 3) . The 
2000, 2010, 2020 and 2030 statewide water requirements in all of the 
State ' s urban areas (including the MSAs) under drought conditions are 
projected at about 8.9, 10. 6, 12.6 and 15.0 million acre-feet , 
respectively (Table 3). Total corresponding water requirements for 
urban needs in the MSAs only are provided in Table 4. Projections for 
each MSA are presented later in the discussion of each MSA . 

During the 1980s and 1990s , local ground-water use in Texas for 
food and fiber production is projected to increase from about 8. 9 
million acre-feet per year to about 11.6 million acre- feet in the year 
2000. This level of use will result in continued overdrafting of 
ground-water reserves . By the year 2000, approximately 1. 6 million 
acre-feet per year of additional water will be needed for irrigation to 
meet the needs of the growing Texas population and expanding Texas 
markets . Statewide estimated 1980 water use for livestock was about 
244 thousand acre-feet. \'later requirements for livestock watering 
purposes throughout the State are projected to be 288 and 332 thousand 
acre-feet per year in 1990 and 2000 , respectively . 
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In the two decades ahead , under drought conditions , water 
requirements for municipal , manufacturing , steam-electric power 
generation , and mining purposes in t he State are projected to increase 
fram about 4.9 million acr e- feet per year to approximately 8. 9 mil l ion 
acre- feet per year . Of the 8.9 mi l l ion acre- feet , approximately 73 
percent or 6. 5 million acr e- feet per year will be required in the 
twenty- seven (27) MSAs . Of the estimated current water use in the MSAs 
for urban needs , approximately 31 percent or 1. 1 mil l ion acre- feet are 
from ground~ater resources and about 69 percent or 2. 5 million acre­
feet are from developed surface-water resources. By the year 2000 , 
because of physical and economic probl ems related to overdraft or 
mining of ground water , this relationship is expected to change , i .e. , 
approximately 83 percent of the 6. 5 million acre- feet of the water 
requirements for urban needs will have to be supplied from developed 
surface-water resources in or adjacent to the MSAs. 

Of the estimated 17.9 million acre- feet of water used currently in 
Texas , 61 percent or 10 . 9 million acre-feet are from ground-water 
resources and 39 percent or 7. 0 million acre-feet are from developed 
surface-water resources . By the year 2000, if current water use trends 
cont inue , the State ' s ground-water sources are projected to be capable 
of supplying only about 9.1 million acre- feet annually or about 83 
percent of the present level. 

In most areas of the State, ground water is being withdrawn more 
rapidly than recharge is taking place. Currently, on a net statewide 
basis , approximately 5 to 6 million acre-feet per year of ground water 
is withdrawn from reserves or storage. This net withdrawal from 
reserves is causing water level declines, decreasing well yields, land 
subsidence, movement of geologic faults , and saline-water 
encroachment. Serious water-level declines are currently evident on a 
local and regional basis in the EI Paso , High Plains, north-central , 
and east Texas areas . Land subsidence and fault movement are serious 
problems related to overdrafts of ground water from the Gulf Coast 
Aquifer in the Houston region. Saline-water encroachment has caused 
abandonment and relocation of municipal well fields in Galveston, 
Brazoria and Calhoun counties. OVerdrafts of ground water are causing 
deterioration of ground-water quality in the Lufkin, Kingsville and EI 
Paso areas. During the drought of the 1950's , withdrawals of ground 
water in the San Antonio region increased to such an extent that Comal 
Springs stopped flowing for several months in 1956. 

CUrrently , without extracting ground-water reserves, the total 
annual dependable statewide water yield is about 16.3 million acre­
feet; approximately 5.3 million acre-feet of sustained ground-water 
yield from natural recharge and approximately 11 . 0 million acre- feet of 
dependable yield from surface water projects. The surface-water yield 
is from those reservoirs shown in blue on Figure 2 as those "existing" 
plus those "under construction . " About 4.3 million acre- feet per year 
of additional dependable surface-water yield can be developed with 
construction of reservoirs that have been authorized by Congress plus 
those that are being planned by the State and local units of 
governments (those reservoirs in red, orange and green on Figure 2). 
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This construc tion would bring the total dependable annual yield of 
ground and surface waters to about 20 . 6 million acre- feet . In 
addit ion, ther e woul d be about 1. 0 mi l l ion acre- feet of capturable 
return flows. This would make an annual total dependable water supply 
of approximately 21. 6 million acre- feet . By the year 2000 , total 
statewide annual projected water requirements , under drought conditions 
are 25.4 million acre- feet . 

In several urban areas there is str ong potential for serious water 
supply shortages in the immediate future , especial ly under moderate to 
severe drought conditions ; i.e., the San Antonio , Lower Rio Grande 
Valley , North Central Texas, west Texas , El Paso and some cities in the 
North and East Texas areas . During the next two decades , overdrafts of 
ground water in urban areas will need to be eliminated or significantly 
controlled through additional , well planned , and implemented surfaoe­
water developments, and through conjunctive use of the dependable yield 
of surface-water projects and the sustained gr ound-water yields 
available to the areas . Cooperative local , State , and Federal planning 
and development programs are in progress that can , if fully implemented 
effectively meet municipal , manufacturing , steam-electric power 
generation (consumptive use for cooling) , and mining water requirements 
related to urban needs i n the 19805 and 19905 . 
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ABILENE MSA 

Description of Abilene MSA - '!tie MSA is area No. 1 on Figure 1 , and is 
comprised of Taylor County which has about 912 square miles in parts of 
the Brazos and Colorado River Basins. Average annual precipitation of 
the MSA is about 24 inches . The average annual temperature is about 
64.0° F. The principal city is Abilene . Other cities in the MSA are 
listed in Appendix C. 

Economy of Abilene MBA - The area economy has higher-than-average 
concentrations in the agricultural , mining , and military sectors . The 
food and kindred products industry is the most important source of 
manufacturing employment. Manufacturing contributes 9. 4 percent to the 
total personal income of the MBA . The regional economic outlook is for 
continuing dependence on agriculture and trade with increasing 
employment opportunities in manufacturing and oil production. 

Water Quality Managanent Plannir;g in Abilene MSA - The Abilene MSA is 
located in both the Brazos RIver Basin and the Colorado River Basin . 
The Texas Deparbment of Water Resources contracted with the Brazos 
River Authority for water quality managanent planning in the Brazos 
River Basin, and with the Lower Colorado River Authority and the 
Colorado River Municipal Water District for the Colorado River Basin 
portion of the MSA. The initial plans for both basins identified 
wastewater facility needs within the MSA and subsequent planning 
efforts reviewed the needs and updated than, as found necessary. The 
Brazos River Basin ini tial planning also identified the Clear Fork 
Brazos River, which drains a portion of the MSA , as being a eutrophic 
stream and as havinq a high potential of being impacted by nonpoint 
sources of pollution. High nutrient levels could be due to municipal 
sewage effluent as well as springs and seeps in the headwaters. The 
stream is characterized by elevated levels of total dissolved solids, 
chlorides , and sulfates . A recent sampling study has isolated areas in 
the watershed most affected by geologic conditions, and areas in the 
watershed most affected by oil and gas production . Alternative control 
measures have been identified , and are being evaluated at this time. 
All recommendations made during the water quality managanent process in 
both basins are considered by local advisory committees as required by 
the regulations of the Federal Clean Water Act . 

- The Federal Emergency 
and 8 incorporated 

ci ties in the to potential flooding 
problens fran a event (Appendix C) . Flood hazard 
boundary maps identifying flood-prone areas have been published for 
Taylor County and for eight of the incorporated cities in the MSA 
(Appendix C). Presently, Taylor County and only two cities in the MSA 
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(Appendix C) have adopted local floodplain management programs in 
compliance with the requirements regarding participation in the 
National Flood Insurance Program (NFIP). Participation in the NFIP 
makes flood insurance ava ilable to MSA residents presently in the 
f l oodplain and will afford some degree of protection against monetary 
losses due to flooding . Enforcement of the local floodplain management 
programs would assure that future developments will be located so as to 
eliminate damage from the lOO-year flood . The City of Abilene is the 
onl y entity within the MSA which has had a Detailed Flood Insurance 
Rate Study completed to supply detailed lO-year , 50-year , lOO-year , and 
500- year f lood event data (Appendix C) • 
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Population and Employment wi thin the Abilene MSA 

:---------- -------Projections --------------_. 
Itan 1960 1970 1980 : Series : 1990 2000 : 2010 : 2020 : 2030 

: : 
------- (Thousands) ---- - -- - (Thousands) ------------ . 

Low 123 . 5 133.4 143.8 157.5 176.4 
Total Population 101.1 97.8 110.9 High 126 . 8 138.1 153.3 177.4 209.1 

Low 115 . 6 124 . 7 134 . 0 147.1 164.8 
Urban Population 92.5 91.4 101.7 High 118.6 129.1 142.9 165.7 195.4 

Low 7.9 8.7 9. 8 10.4 11.6 
Other Population 8.6 6.4 9.2 High 8. 2 9.0 10.4 11.7 13.7 

Low 64 . 2 69.3 73 . 5 79 . 2 87 . 3 
Employment 34 . 3 35.2 61.1 High 65.8 71.7 78 . 4 89.2 103.4 
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Water SUpply OUtlook and Problems in the Abilene MSA - CUrrently within 
the MSA , approximately 99 percent of the water used for urban needs 
(municipal , and manufacturing purposes) is supplied by developed 
surface-water resources . The ranaining one percent is supplied by very 
limited ground-water resources . Approximately 98 and 99 percent of the 
MSAs projected urban water requirenents are expected to be supplied by 
developed surface- water resources, and approximately two and one 
percent by ground~ter resources in the years 2000 and 2030, 
respectively. 

Many of the smaller yet growing urban water systems within the MSA have 
been and will continue to be faced with problems related to the 
physical condition of the systems , facility costs , and water rights . 
Many of the smaller, growing systans are located in areas distant from 
reliable sources of supply. Under this condition, the cost of required 
delivery and treatment facilities to develop a reliable supply may be 
relatively high in relation to costs for other cities in the MSA. 
Also , sufficient surface water or ground water to adequately fulfill 
the water needs of the smaller urban systans may not be readily 
available or surface-water supplies may not be accessible through a 
larger system having water rights. 

Surface-water facilities currently serving the Abilene MSA (Abilene 
Lake , Kirby Lake , Fort Phantan Hill Lake and diversions fran the Clear 
Fork Brazos River - Figure 6), plus additional supplies available to 
the MSA from Hubbard Creek Lake (Figure 6) in Stephens County (outside 
the MSA) are expected to be adequate to meet projected municipal and 
manufacturing water requirenents of the MSA to the year 2005. These 
surface-water facilities, the Clear Ebrk Brazos diversion, and 
associated return flows are expected to be capable of providing about 
36 thousand acre-feet per year of dependable supply under drought 
conditions. However, any further significant increases in the salinity 
of water stored in Hubbard Creek Lake over current levels, and further 
degradation of the Clear Fbrk Brazos River diversion into Fort Phantom 
Hill Lake , under specified river-flow conditions, could result in 
severe water supply problans in the MSA. 

The long-term projected municipal and manufacturing water needs of the 
MSA are expected to exceed the supplies currently available to the area 
in about the year 2005. Possible solutions to this problan include (1) 
construction of the proposed Breckenridge Reservoir on the Clear Fbrk 
Brazos River in southwestern Throckmorton County (Figure 6), (2) 
diversions from Possum Kingdan Lake which is located in Palo Pinto 
County a considerable distance east of the MSA (Figure 2) , or (3) 
construction of the proposed South Bend Reservoir in Young and Stephens 
counties (Figure 6). Water fran Possum Klngdan Lake, which has high 
salini ty , would be used for oil field secondary recovery purposes 
releasing current secondary recovery demands on Lake Hubbard Creek for 
municipal urban water needs . 

High concentrations of fluoride , nitrate, 
dissolved solids are often encountered 
the Alluvium and Trinity GOCoup Aquifers 
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sulfate, chloride , and total 
in ground-water supplies from 
(See Figure 3). Salinity 
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coupled with the low permeabi l ity of the aquifers and low recharge 
ra t es do not permit adequate amounts of ground water to be developed 
for moderate to large municipal and manufacturing supplies. 
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IlMARILLO MSA 

~nifri.J'-ll Thei MSA is area No . 2 on Figure 1, and is 
31 counties which cover about 1, 812 square 

miles in parts of the Canadian River and Red River Basins . Average 
annual precipitation is about 18 . 5 inches . Average annual temperatures 
range from about 560 p to 5SoP. The principal cities are Amarillo and 
Canyon . 

Economy of Amarillo MSA - The area economy has high concentrations or 
employment in services , trade , manufacturing , transportation , 
communication , and public utilities . The agricultural products and 
processing industries are important sources of manufacturing 
employment . Manufacturing contributes 9. 9 percent to the total 
personal income of the MSA . The regional economic outlook is for 
continuing economic growth with increasing employment opportunities 
caused by industrial expansion. 

Water Quality Management Planning in Amarillo MSA The City of 
Amarillo is located in both Potter and Randall counties and is on the 
divide between the Canadian River Basin and Red River Basin . For 
planning purposes , the City of Amarillo was assigned to the Canadian 
River Basin . The Texas Deparbment of Water Resources contracted with 
the Panhandle Regional Planning Commission for water quality management 
planning in the Canadian River Basin and with the Red River Authority 
for the same type of activity in the Red River Basin . The initial 
plans for both basins identified wastewater facility needs within the 
MSA and subsequent planning efforts reviewed these needs and updated 
them where necessary . A limited stormwater sampling program to 
determine the effects of urban runoff was conducted in the Amarillo 
area as part of the Canadian River Basin init ial plan . The study 
concluded that pollutants f rom urban runoff were not a serious problem 
warranting additional examination . The Amarillo MSA contains a portion 
of the Canadian River that is experiencing naturally occurring high 
levels of chlorides , sulfates , and total dissolved solids . The most 
significant source of the pollutants is apparently from the headwaters 
of the river in New Mexico . Although there are no significant 
violations of water quality standards in this segment of the river , the 
Canadian River Municipal Water Authority in cooperation with the Bureau 
of Reclamation has a feas ibility study under way to see if a 
concent r ated br ine source i n the upper watershed in New Mexico can be 

. eliminated . All recommendations made in t he water quality management 
pl anning process in both basins were considered by local advisor y 
committees as required by regulations under the Federal Cl ean Water 
Act. 
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Floodplain Management Program in Amarillo MSA - The Federal Emergency 
Management Agency has designated both counties and three incorporated 
cities in the MSA as being subject to potential flooding problems from 
a 100-year flood event (Appendix C) . Flood hazard boundary maps 
identifying flood- prone areas have been published for both counties and 
the incorporated cities in the MSA (Appendix C) . Presently , Randall 
County and all three cities (Appendix C) have adopted local floodplain 
management programs in compliance with the requirements regarding 
participation in the National Flood Insurance Program (NFIP) . 
Participation in the NFIP makes flood insurance available to MBA 
residents presently in the floodplain and will afford same degree of 
protection against monetary losses due to flooding. Enforcement of the 
local floodplain management programs would assure thot future 
developments will be located so as to eliminate damage from the 100-
year flood. Detailed Flood Insurance Rate Studies which supply 
detailed 10- year , 50- year , 100-year , and SOO-year flood event data have 
been canpleted for Randall County and three cities in the MSA (Appendix 
C). 
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Population and Employment within the Amar i llo MSA 

:---------- -------Projections ----------------
Item 1960 1970 1980 : Series 1990 : 2000 : 2010 : 2020 : 2030 

--- ---(Thousands) ---- - ------------(Thousands) ----------

Low 191.6 205 . 2 221 . 3 240 . 8 264.5 
Total Population 149.5 144.4 173. 7 High 205 . 6 222 . 1 243 . 9 273.6 308 . 7 

Low 169 . 7 179 . 0 192 . 3 208 . 0 228 . 4 
Urban Population 143.8 135.3 160. 0 High 181.3 192.2 211.3 236.7 266.8 

Low 21.9 26.2 29 . 0 32 . 8 36.1 
Other Population 5.7 9.1 13.7 High 24.3 29.9 32.6 36 . 9 41.9 

Low 106.4 114 . 0 121.0 129 . 5 139.9 
Employment 53.9 59.3 86.0 High 114 . 2 123. 4 133. 3 147. 1 163.3 
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Water Supply Outlook and Problems in the Amarillo MSA Through the 
year 2000, the City of Amarillo water system plus steam-electric power 
generation plants in the MSA are expected to continue to obtain their 
water supplies from Lake Meredith (Figure 7) in the Canadian River 
Basin through the Canadian River Municipal Water Authority; from 
various City of Amarillo well fields completed in the High Plains 
Aquifer in Deaf Smith , Randall and Carson Counties (Figure 7); and from 
return flows from the City of Amarillo. Currently within the MSA , 
approxUnately 48 percent of the water used for urban needs (municipal , 
manufacturing, steam-electric power generation , and mining) is supplied 
by ground-water resources. The remaining 52 percent is supplied by 
Lake Meredith. In the year 2000, approximately 40 percent of the 
area ' s projected urban water requirements are expected to be supplied 
by ground-water resources of the High Plains Aquifer , and approximately 
60 percent by the limited surface-water resources of Lake Meredith . In 
the year 2030 , about 56 percent of the water needs a re expected to be 
supplied by ground water and 44 percent by surface water. However, 
during the next 20 years , water-level declines and related declines of 
well yields are expected to continue in the High Plains Aquifer due to 
large overdrafts of ground water . If this situation should adversely 
affect the productivity and perfonnance of the currently established 
well fields , then part of the Amarillo system ' s water requirements may 
have to be met by available treated return flows from the system. TO 
increase their ground-water supply , the City of Amarillo uses Bivins 
Lake (Figure 7) to artificially recharge the High Plains Aquifer in the 
Randall County well field southwest of the city (Figure 7) . 

Many of the smaller yet growing urban water systems within the MSA have 
been and will continue to be faced with problems related to the 
physical condition of the systems, facility costs, and water rights . 
Many of the smaller , growing systems are located in areas distant from 
reliable sources of supply . Under this condition , the cost of required 
delivery and treatment facilities to develop a reliable water supply 
may be relatively high in relation to costs for other cities in the 
MSA. Also , sufficient surface water or ground water to adequately 
fulfill the water needs of the urban systems may not be readily 
available or surface- water supplies may not be accessible through a 
larger system having water rights. 

Delivery of water from Lake Meredith to Amarillo and other member 
cities of the Canadian River Municipal Water Authority in the Canadian , 
Red , Brazos, and Colorado River Basins will probably continue on a 
long-term basis . The dependable supply from Lake Meredith for urban 
needs within the Amarillo MSA is 38.2 thousand acre-feet annually under 
terms of the contract be~n Amarillo and the Canadian River Municipal 
water Authority . It is anticipated that this supply can be 
supplemented by annual return flows which will produce a total surface­
water supply of approximately 54 . 2 thousand acre-feet and 54 . 7 thousand 
acre- feet in 2000 and 2030 respectively . Projected long- term water 
needs of the Amarillo MSA will have to continue to lle met through a 
combination of ground- and surface-water supplies , even though ground 
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water in the High Plains Aquifer wil l continue to be depleted . It is 
ver y likel y that after the year 2000, the Amari llo system wi ll have to 
devel op additional High Pl ains Aquifer well fields ; par ticul a r ly in 
areas north of the Canadian River in western Hartley County where 
sufficient saturated thickness is expected to be present to support 
such well fields . However , it is emphasized that new well fields in 
the High Plains Aquifer will ul timately be dewatered as is the case of 
present well fields , due to the fact that recharge to the aquifer is 
quite low. 

Salinity of water stored in Lake Meredith is expected to continue to 
present a problem until measures for alleviating this problem are 
implemenLed . The B.Jreau of Reclamation is conducting studies and 
preparing to implement sal inity control measures in the upstream 
reaches of the Canadian River Basin Which would include the 
installation of brine- pumping wel l s , a pipeline , and brine re- injection 
wells near and downstream of Ute Lake in New Mexico . It is estimated 
that these measures would eventually remove about 70 percent of the 
present salt load that now enters Lake Meredith . By diverting the salt 
load into the injection wells , the quality of Lake Meredith water 
should improve within 10 to 15 years after the project is initiated . 
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AUSTIN MSA 

Description of Austin MSA - The MBA is area No. 3 on Figure 1 , and is 
canprised of Travis , Williamson, and Hays counties which cover about 
2, 766 squar e miles i n parts of the Colorado River , Br azos River, and 
Guladalupe River Basins. Average annual precipitation ranges from 
about 30 to 34 inches . Average annual temperatures r ange f r om 660F to 
6~ F. 'lhe principal ci ties ar e Austin , San Marcos , Georgetown , Round 
Rock and Taylor. other cities in the MSA are listed in Appendix C. 

Economy of the Austin MSA - The area ' s economy has experienced r ecent 
rapid expansion in the manufacturing , construction , and real estate 
sectors , but employment remains concentrated in the sectors of 
government , wholesal e and retail trade , and services. Electronics and 
other high-technology industries are the most important source of 
manufacturing emplo~nt . Manufactur ing contributes 11. 1 per cent to 
the total personal income of the ~ustin MBA. The regional economic 
outlook is for continuing dependence on t r ade , services and government 
earnings with increasing employment opportunities in the steadily 
growing industrial sector. 

Water Quality Manaiement Planni ng in ~ustin MS~ - The MS~ i nc l udes 
Travis , Hays and Wil iamson counties as well as portions of three river 
basins , the Colorado, GUadalupe and Brazos. The southern half of Hays 
County is in the Guadalupe River Basin and the water quality planning 
agency is the Guadalupe-Blanco River ~uthori ty (GBRA) . The Brazos 
River ~uthority (BRA) is the planning agency for Williamson County. 
The remair.der of the MSA consists of Travis and northern Hays counties 
for which the Lower Colorado River ~uthority (LCRA) was named the 
planning agency responsible for the initial (Section 20B) planning 
program and subsequent facil i ty needs updates to the plan. Similar 
planning was conduct ed by the BRA and GERA for their respective areas . 
An upgrading of wastewater treatment plants within the MSA has resulted 
from past water quality planning and facility needs programs . Input 
from the general public was utilized in public participation programs 
under Section 20B planning and the Nationwide Urban Runoff Program 
(NURP). In the initial phase of the Section 20B program, citizen 
advisory committees contributed to the var ious aspects of the program 
and reviewed all documents developed . The advisory committee of the 
NURP also mai ntai ned a similar function. ~ primary concern of the 20B 
program in this MSA has been to study the effects of urban runoff on 
area l akes . ~ sampling program init iated in 1977 established a 
starting point to quantify loadings associated with urban runoff. This 
program was expanded under the Nationwide Urban Runoff Program , Lake 
~ustin Study , through the efforts of the City of ~ustin , the Texas 
Oepar bment of water Resources and the U.S. Environmental Protection 
Agency. Contracts signed in the fall of 19B3 under the research and 
planning fund of the TDWR will continue to monitor and evaluate water 
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quality in Lake Travis. The University of Texas is undertaking a 
eutrophication analysis of Lake Travis which may be used as a model for 
other Texas reservoirs and the LCRA has started a septic tank 
evaluation of Lakes Travis and Austin. The City of Austin may join in 
the latter project and the scope may be expanded to include Town Lake 
in the future . Water quality in the area lakes is among the highest of 
any lakes in Texas , so continued planning and possible water 
quality control measures are likely. Policies determined from these 
studies may well have statewide impacts. 

Floodplain Managenent program in Austin MSA - The ~ederal EtrIergency 
Management Agency has designated a l l three counties and 18 incorporated 
cities in the MSA as being subject to potential flooding problems from 
a lOa- year flood event (Appendix C). Flood hazard boundary maps 
identifying flood - prone areas have been published for the three 
counties and for 16 incorporated cities in the MSA (Appendix C). 
Presently, all three counties and 17 cities (Appendix C) have adopted 
local floodplain management programs in compliance with the 
requirements regarding participation in the National Flood Insurance 
Program (NFIP). Participation in the NFIP makes flood insurance 
available to MSA residents presently in the floodplain and wil l afford 
some degree of protection against monetary losses due to flooding . 
Enforcement of the local floodplain management programs would assure 
that future developments will be located so as to eliminate damage from 
the IOO-year flood . Detailed Flood Insurance Rate Stud ies which supply 
detailed IO- year , 50- year , lOO- year , and SOO- year flood event data have 
been completed for Travis County and 10 cities in the MSA (Appendix C) . 
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Popul ation and Empl oyment wi thin the Austin MSA 

:-----------------Projections ---------------
Iten 1960 1970 1980 : Series : 1990 : 2000 : 2010 : 2020 : 2030 

------- (Thousands) ---- -------- - (Thousands) ----------

Low 695.6 899.71098 . 4 1274 . 2 1433 . 0 
Total Popul ation 267 . 1 360 . 5 536 . 7 High 775. 6 1053 . 3 1337. 5 1662. 1 2073 . 8 

Low 524 . 9 662 . 9 802.3 924 . 5 1030 . 7 
Urban Popul at i on 219. 9 294. 9 414.9 High 576 .1 765.9 965 . 6 1192 . 1 146(; . 3 

Low 170 . 7 236 . 8 296 .1 349 . 7 402 . 3 
Other Population 47 . 2 65 . 6 121. 8 High 199. 5 287 . 4 371.9 470 . 0 607 . 5 

Low 373 . 6 483 . 1 580 . 2 662 . 1 732. 2 
enpl oyment 96 . 2 142. 0 281. 9 High 416 . 6 565 . 6 70~ . 5 863 . 6 1059. 5 
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Water Supply Outlook and Problems in the Austin MSA - Currently within 
the MSA, approximately 79 percent of the water used for urban needs 
(municipal, manufacturing, steam-electric power generation , and mining 
purposes) is supplied by developed surface-water resources in and 
adjacent to the MSA. The remaining 21 percent is supplied by ground­
water resources. In the year 2000 , approximately 89 percent of the 
MSA ' s projected urban water demands are expected to be supplied by 
developed surface-water resources, and approximately 11 percent by 
ground-water resources. In the year 2030 , about 95 percent of the 
demands will be met by surface-water supplies and five percent by 
ground-water supplies. 

Many of the smaller yet growing urban water systems within the MSA have 
been and will continue to be faced with problems related to the 
physical condition of the systems , facility costs , and water rights. 
Many of the smaller, growing systems are located in areas distant from 
reliable sources of supply. Under this condition , the cost of 
required delivery and treabment facilities to develop a reliable supply 
may be relatively high in relation to costs for other cities in the 
MBA. Also, sufficient surface water or ground water to adequately 
fulfill the water needs of the smaller urban systems may not be readily 
available or surface- water supplies may not be accessible through a 
larger system having water rights. 

City of Austin power plants in the MSA are expected 
obtain their water supplies from Lake Walter E. Long 
River (Figure 8). 

to continue to 
and the Colorado 

Currently, Lakes Travis and Buchanan (Figure 8) supply water for urban 
and irrigation water needs downstream in the lower Colorado River Basin 
as well as portions of the adjacent Lavaca River Basin, the Colorado­
Lavaca Coastal Basin , and the Brazos-Colorado Coastal Basin in Fayette, 
Colorado , Wharton , and Matagorda counties (Figure 2) . Projected urban 
and irrigation water requirements for the Austin MSA and the above 
mentioned downstream areas indicate that surface-water supplies from 
Lakes Travis and Buchanan will have to be supplemented with additional 
surface-water supplies shortly after the year 2000. This includes the 
City of Austin water system and other large to moderate urban water 
supply systems in Travis and Hays counties within the Colorado River 
Basin. These additional future water needs could be met through the 
construction of the Colorado Coastal Plains Reservoir (Figure 2) on the 
Colorado River near Col umbus in Fayette and Colorado counties . 
Construction of this reservoir would allow additional water to be 
available from Lakes Travis and Buchanan to meet the urban water needs 
of the Austin MBA through the year 2030 . 

Basin portion of Hays 
supplied from the Edwards 
By 2010 projected needs 

Urban water needs within the Guadalupe River 
County are expected to continue to be 
(Balcones Fault Zone) Aquifer until 2010. 
indicate an additional supply source 
ground-water supplies of the Edwards . An 
needs is construction of Cloptin Crossing 

is needed to supplement the 
alternative for meeting these 
Reservoir on the Blanco River 

in Hays County (Figure 8) . 
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In Williamson County, rapidly declining ground~ater levels, and in 
some cases the inferior quality of ground-water supplies, dictate that 
future ground~ater pumpage for municipal and manufacturing purposes 
not exceed the current level . The recently completed Lakes Georgetown 
and Granger (Figure 8) will provide additional water supplies for 
urban water systems in Williamson County. The dependable supplies of 
these reservoirs will be capable of meeting the projected urban water 
needs in Williamson County throughout the year 2005, provided adequate 
conveyance and treatment facilities are installed. After the year 
2005 , the growing urban systems in Williamson County will have to seek 
additional supplies perhaps from South Fbrk Lake (Figure 8) on the 
south San Gabriel River in Williamson County, and from stillhouse 
Hollow and Belton Lakes in Bell County (Figure 8), if other 
arrangements can be made to meet the downstream needs in the lower 
Brazos River Basin now being served by these reservoirs. 



REAUMONT- PORT ARTHUR MSA 

Description of Beaumont- Port Ar t hur MSA - The MSA is area No . 4 on 
Figure 1, and is comprised of Jefferson , Orange and Hardin counties 
which cover about 2, 207 square miles in parts of the Neches River , 
Sabine River and Trinity River Basins and the Neches- Trinity Coastal 
Basin. Average annual precipitation r anges from 50 to about 56 
inches . Ave rage annual temperatures range from about 67°F to 69 0 P. 
The principal c ities a re Beaumont, Por t Arthur and Orange . Other 
ci ties in the MSA are listed in Appendix C. 

Economy of Beaumont- Port Ar thur MSA - Manufacturing , contract 
construct ion , and port act ivity are the major economic sectors of the 
area . Petroleum refining , petrochemicals and transportation equipment 
are the major sources of manufacturing employment. Manufacturing 
contributes 28 . 8 percent of the total persona l income of the MSA . The 
regional economic outlook is for continuing specialization in the 
processing of extractive materials . 

Water Quality Management Planning in Beaumont- Port Arthur MSA - Water 
quality management planning has been conducted by two organ izations in 
the Beaumont-Port Arthur MSA . The South East Texas Reg ional Planning 
Commission (SETRPC) was named the planning agency for the designated 
area portion of the MSA which includes most of Orange County and the 
northeastern , urbanized area of Jefferson County. The Lower Neches 
Valley Author i ty , under contract to the Texas Department of Water 
Resources , carries out planning activities for the rest of the MSA 
which includes Hardin COunty and the non-designated area of Jefferson 
County . The initial plans pronuced for both planning areas contained 
inventories and projections of point and nonpoint sources of pollution , 
formulation of alternative technical plans capable of handling these 
sources of pollution , analyses of the effectiveness of these plans in 
improvement of water quality and an evaluation of the environmental , 
socio-economic and poli tical impacts of these alternative technical 
plans . Wastewat er fac il ity needs were identified within the MSA and 
subsequent planning efforts reviewed the needs and updated them as 
necessary . The initial plans for both areas also recommended further 
nonpoint source pollution studies involving specific , dry/wet weather 
sampling programs . In the designated area , SETRPC implemented the 
recommendation by compl eting ~ nonpoint source study in early 1982 for 
Adams Bayou in Orange COunty and Hillebrandt Bayou in Jefferson 
County . The study developed information about observed high levels of 
fecal coli forms, depressed dissolved oxygen , and excessive aquatic 
plant growth in the two bayous . Recommendations were made concerning 
stoDnWater management planning and the establishment of an ongoing 
water quality monitoring program to gauge water quality benefits as a 
result of current sewerage system improvements as well as to assess the 
impacts of additional pollutant sources . One of these recommendations 
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for the non-designated portion of the area led to a comprehensive 
nonpoint source water quality study of Pine Island Bayou , which was 
found to contain high fecal coliform levels. This study, shows 
improved (though still elevated) coliform levels due to the replacement 
of septic tanks with sewage treatment plants , and high chloride levels 
occurring immediately downstream from several oilfield operations . 
Alternative management practices and recommendations were formulated to 
reduce these pollutants in the watershed and efforts to implement them 
are ongoing. All recommendations made during the water quality 
management process in both areas are considered by local advisory 
committees as required by the regulations of the Federal Clean Water 
Act. 

.n~~~fc~~~~~,- The Federal 1: counties and 20 
beimg subject to potential flooding 

a 100- year event (Appendix C). Flood hazard 
boundary maps identifying flood -prone areas have been published for the 
three counties and for 18 of the incorporated cities in the MSA 
(Appendix C). Presently, the three counties and 16 of the cities in 
the MSA (Appendix C) have adopted local f l oodplain management programs 
in compliance with the requirements regarding participation in the 
National Flood Insurance Program (NFIP). Participation in the NFIP 
makes flood insurance availale to MBA residents presently in the 
f l oodplain and will afford some degree of protection against monetary 
losses due to flooding . Enforcement of the local floodplain management 
programs would assure that future developments will be located so as to 
eliminate damage from the 100-year flood. Detailed Flood Insurance 
Rate Studies which supply detailed IO- year , 50- year, 100-year , and 500-
year flood event data have been completed for all three counties and 17 
cities in the MSA (Appendix C). 
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Population and Employment within the Beaumont-Port Arthur MSA 

:-----------------Projections ----------------
Item 1960 1970 1980 :Series : 1990 : 2000 : 2010 : 2020 : 2030 

------- (Thousands) ---- ------------(Thousands)------------

Low 404 . 4 440.6 480.8 528 . 2 5B4 . 8 
Total Population 330.7 345.9 375. 5 High 416 . 9 463 . 3 520 . 0 593 . 1 689 . 1 

Low 328 . 5 358 . 1 386 . 1 418 . 4 456 . 9 
Urban Population 280 . 0 288 .4 297 . 5 High 335 . 6 372 . 5 411.0 460 . 3 530 . 5 

Low 75.9 82 . 5 94 . 7 109 . 8 127 . 9 
Other Population 50 . 7 57 . 5 78 . 0 High 81.3 90.8 109. 0 132. 8 158. 6 

Low 190.7 207 . 9 223 . 2 241.3 262 . 7 
Employment 112.9 124 . 4 164 . 4 High 196. 6 218 . 6 241.5 270 . 9 309 . 6 
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Water Supply Outlook and Problems in the Beaumont-Port Arthur MSA 
Currently within the MSA, approximately 85 percent of the water used 
for urban needs (municipal, manufacturing , steam-electric power 
generation, and mining purposes) is supplied by developed surface-water 
resources in and adjacent to the MSA . The remaining 15 percent is 
supplied by developed ground-water resources. In the years 2000 and 
2030 , approximately 93 percent of the MSA ' s projected urban water 
requirements are expected to be supplied by developed surface-water 
resources, and approximately seven percent by ground-water resources . 

Many of the smaller yet growing urban water systems within the MSA have 
been and will continue to be faced with problcm~ related to the 
physical condition of the systems , facility costs, and water rights . 
Many of the smaller , growing systems are located in areas distant f rom 
reliable sources of supply . Under this condition , the cost of required 
delivery and treatment facilities to develop a reliable supply may be 
relatively high in relation to costs for other cities in the MBA. 

Through the year 2030 , there will be more than enough dependable supply 
from Lakes Sam Rayburn , B.A. Steinhagen , (both in the lower Neches 
River Basin) , and Toledo Bend (lower Sabine River Basin) (Figure 9) to 
meet the surface-water requirements for all expected needs of the MSA , 
and all of the remaining expected needs (municipal , manufacturing, 
steam-electric power, and irrigation) of the lower Neches River Basin , 
lower Sabine River Basin (Texas) , and the Jefferson County area of the 
Neches-Trinity Coastal Basin . 

With these reservoirs , both the lower Sabine River and lower Neches 
River basins will have surface-water surpluses after meeting the 
projected in-basin needs; including the MSA and the needs of the MSA in 
Jefferson County within the Neches-Trinity Coastal Basin . Surpluses 
could be available for conveyance to water-deficient areas , such as 
part of the Houston MSA , provided institutional arrangements can be 
made , and adequate conveyance facilities are constructed. Additional 
surface-water surpluses within the lower Sabine River and lower Neches 
River Basins could be obtained by the year 2030 with construction of 
Lakes Bon Wier and Rockland (Figure 2) . 

During periods of low flow and high water withdrawals , salt water from 
Sabine Lake and the Gulf of Mexico intrudes the Sabine and Neches 
Rivers in sufficient quantities to contaminate the freshwater supplies 
for urban needs within the MSA . To prevent contamination of these 
water supplies, pe~anent salt water barriers need to be constructed at 
the locations shown on Figure 9. The small amounts of water 
requirements for navigation facilities associated with these barriers 
can be met from the projected surpluses in the two river basins. 

The J . D. Murphree Wildli fe Management Area Impoundments (a group of 
shallow reservoirs - Figure 9) are owned and operated by the Texas 
Parks and Wildlife Department for wildlife management purposes . 
Surface-water supplies are delivered to these reservoirs by major canal 
systems originating in the Neches River and Trinity River Basins . 
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BROWNSVILLE- HARLINGEN MSA 

Description of Brownsvil le - Harlingen MSA - The MSA is area No . 5 on 
Figure 1 , and is canprisro of Cameron County which has about 896 square 
miles in parts of the Rio Grande Basin and the Nueces-Rio Grande 
Coastal Basin . Average annual precipitation is about 26 inches . 
Average annual temperature is about 73 . SoF. The principal cities are 
Brownsville , Harlingen , and San Benito . Other cities in the MSA are 
listed in Appendix C. 

Econany of Brownsville-Harlingen MSA The area economy has high 
concentrations in the agriculture , services and trade sectors. Beod 
processing and apparel product ion are the most important sources of 
manufacturing employment. Manufacturing contributes 12.0 percent to 
the total personal income of the MSA . The regional outlook is for 
rapid growth with enhanced industrial potential and continuing emphasis 
on agriculture. 

Water Quality Management Planning in Brownsville-Harlingen MSA The 
Brownsville- Ha rlingen MS~ is located in the Lower Rio Grande Valley 
Designated Area . The Lo~r Rio Grande Valley Development Council 
(LRGVDC) is the designated planning agency. The initial plan for the 

designated area identified wastewater facility needs , developed a 
management plan for wastewater treatment , and assessed the impacts of 
point and nonpoint sources of pollution. Continuing planning 
activities have focused on sewage disposal needs as needed ; the 
development of management systems and identification of sewage disposal 
needs for the many unincorporated cornnunities or "colonias"; and the 
impacts of nonpoint sources (including pesticides and toxic 
substances) . The first two topics are currently unde rway . The 
nonpoint source evaluation included the monitoring of water , sediments 
and fish tissue by the LRGVDC , the Texas Department of Water Resources 
(TDWR) , and the U.S . Fish and Wildlife Service. The net result of 
these studies indicates that re latively high levels of some chlorinated 
hydrocarbon pesticides can be found in sediments and sane fish 
species . No particular existing source of these pesticides could be 
determined . The TDWR bel i eves that these elevated levels are probably 
residual effects fran the heavy agricultural use of these pesticides in 
the past . The situation will be monitored through the TDWR ' s stream 
monitoring network to see if levels decline over time , as Lhey should. 
All recommendations made during the water quality management process in 
the designated area are reviewed by a local advisory cornnittee as 
required by the regulations of the Federal Clean Water Act . 

Floodplain Management Program in the Brownsville-Harlingen MSA The 
Federal Emergency Managenent Agency has designated Gameron County and 
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15 incorporated cities in the MSA as being subject to potential 
flooding problems from a lOa- year flood event (Appendix C). Flood 
hazard boundary maps identifying flood-prone areas have been published 
for the county and for 10 of the incorporated cities in the MSA 
(Appendix C). Presently , the county and 14 cities in the MSA (Appendix 

C) have adopted local floodplain management programs in compliance with 
the requirements regarding participation in the National Flood 
Insurance Program (NFIP) . Participation in the NFIP makes flood 
insurance available to MSA residents presently in the floodplain and 
will afford some degree of protection against monetary losses due to 
floOOing. Enforcanent of the local floodplain management programs 
would as!';ure that future developnent will be located so as to eliminate 
damage fram the lOa-year flood . Detailed Flood Insurance Rate Studies 
which supply detailed 100year, 50-year , lOa-year, and 500-year flood 
event data have been completed for cameron County and eight cities in 
the MSl\ (Append i xC) . 
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Populat i on and Empl oyment wi thin the Brownsvil l e -Har l ingen MSA 

:- - ----------- ---- Projections -----------------
Iten 1960 1970 1980 : Series : 1990 : 2000 : 2010 : 2020 : 2030 

- ----- -(Thousands ) ---- - ----------- (Thousands )-------------

Low 286 . 4 360 . 1 428 . 5 495 . 1 569 . 2 
Total Population 151.1 140 . 3 209 . 7 High 305 . 5 399 . 5 482 . 3 579 . 7 681. 2 

Low 222 . 5 278 . 8 331. 8 383 . 3 440 . 7 
Urban Populat i on 116. 5 110. 8 162. 3 High 237. 3 309. 3 373. 4 44 8. 8 527 . 4 

Low 63 . 9 81. 3 96 . 7 111. 8 128. 5 
Other Population 34 . 6 29 . 5 47 . 4 High 68 . 2 90 . 2 108. 9 130. 9 153. 8 

Low 115 . 7 145 . 5 170 . 3 193 . 5 218 . 8 
anpl oyment 43.3 40.2 74 . 0 High 123 . 5 161.4 191. 7 226 . 6 261.9 
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urban manufacturing , and steam-electric power 
generation purposes) is supplied by developed surface-water resources 
in and adjacent to the ~~ . The remaining one percent is supplied by 
ground-water resources. In the year 2000 , only about 60 percent of the 
MSA ' s projected urban water requirements (115 . 5 thousand acre- feet) can 
be met by available surface-water resources , and only about four 
percent by ground-water resources. In the year 2030 , only about 39 
percent of the MSA ' s projected urban water requirements (195.8 thousand 
acre-feet) can be met by available surface-water resources , and only 
about two percent by ground-water rpsources . Water shortages for urban 
water needs within the MSA are expected to be about 41.6 thousand acre­
feet in 2000 and about 115.0 thousand acre- feet in 2030 . The shortages 
are expected to begin occurring between 1985 and 1990 as described 
below . 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems , facility costs , and water rights . Some of 
the systems are located in areas distant from reliable sources of 
supply. Under this condition , the cost of required delivery and 
treatment facilities to develop a reliable supply will be relatively 
high. Also , sufficient surface water or ground water to adequately 
fulfill the water needs of these urban systems are not readily 
available or surface-water supplies may not be accessible through an 
entity having water rights . 

The MSA is located within the Lower Rio Grande Valley which will 
continue to be provided , along with the Middle Rio Grande Valley , 
surface water from the Lake Amistad- Lake Falcon system (Figure 10) . 
Supplies from the system for in-basin needs , as well as needs for the 
southern portion of the Nueces- Rio Grande Coastal Basin in the Lower 
Rio Grande Valley , are presently allocated on the basis of 1977 rules 
of the Texas Water COmmission . These rules are based upon water rights 
recognized in the "Lower Rio Grande Valley Water Case ," and in the 
Middle Rio Grande (between Lake Amistad and Lake Falcon) up:>n a " Final 
Determination" of water rights and claims by the Conmission. The 1977 
specific water allocation for urban uses from the reservoir system is 
about 186. 0 thousand acre- feet per year . Total urban water needs 
within the MSA and other areas served by the Lake Amistad-Lake Falcon 
system are expected to reach about 312 . 9 thousand acre-feet in the year 
2000 . Serious regional urban water shortages within the Lake Amistad­
Lake Falcon service area are expected to occur between 1985 and 1990 
based on the current urban water allocation (supply) of 186 . 0 thou~and 
acre- feet . under present conditions , 100. 0 thousand acre- feet of 
storage in Lake Amistad and Lake Falcon are set aside for emergency 
urban needs under drought conditions for the Middle and Lower Rio 
Grande Valleys for authorized allocations by the adjudication 
certificates . By 1990 , new operation of Retamal channel dam for water 
supply purposes (Figure 2) and the ccmpletion of the pro[X>sed Site "An 
channel dam near Brownsville (Figure 10) could provide more than 50 
thousands acre- feet of additional surfaoe-water supply to the MSA . 
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On the basis of experience of the irrigators served by the Lake 
Amistad-Lake Falcon system, and the results of the Department's 
analysis of long-term reservoir operati on studies of the system that 
were conducted by the International Boundary and Water Commission , 
shortages of water necessary to meet the full demands of the 
currently adjudicated acreage in the Lower Valley below Lake Falcon 
(about 740 thousand acres needing about 1.87 million acre-feet of water 
annually) are expected to occur more than 70 percent of the time, 
although substantial or serious shortages would occur less than 30 
percent of the time. During critical drought periods, substantial 
shortages will occur and a significant part of the current irrigated 
acreage would hnve no irr igation water supply . 

High concentrations of total dissolved solids are often encountered in 
ground-water supplies from the Gulf Coast Aquifer (Figure 3) within the 
MSA. Salinity coupled with the low pe~eability of the aquifer and low 
recharge rates do not permit adequate amounts of ground water to be 
developed for moderate to large municipal and manufacturing supplies 
within the MSA . 
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BRYAN-COLLEXiE STATION MSA 

Description of Bryan-COl lege Station MSA - The MSA is area No . 6 on 
Figure 1 , and is comprised of Brazos County which has about 586 square 
mi les i n the Brazos River Basin. Average annual precipi tation r aoges 
f r om 38 to 40 inches . Average annual temperature is about 67 . ~F. 
Princi pal cities are Bryan and College Station . 

Ec00
rrt 

of Bryan-COll~e Station MSA - The area economy has a 
sign~cant concentratlon of employment in the State University and 
local government sectors , with recent increases of activity in the 
construction , mlnlng and manufacturing sectors. Manufacturing 
contr ibutes 7.0 percent to the total personal income of the MSA with 
fabr icated metals and printing industr ies as important employment 
sources. The economic outlook for the MSA is rapid growth of Texas A&M 
University and continued activity in the mining and manufacturing 
sectors . 

Water Quality Management Planning in Bryan-College Station MSA The 
Bryan-COllege Station MSA is located entirely within the Brazos River 
Basin . The Texas Deparbnent of Water Resources contracted with the 
Brazos River Authority for water quality management planning in the 
basin . The initial plan for the MSA portion of the basin identified 
wastewater facility needs and subsequent planning efforts reviewed the 
needs and updated them as found necessary. Additionally, the impacts 
of point and nonpoint sources of pollution were analyzed. The 
waste loads were found to be within the assimilative capacity of the 
streams and no further special studies were identified . All 
recommendations made during the water quality management process are 
reviewed by an advisory committee as required by the regulations of the 
Federal Clean Water Act . 

Floodplain Management Program in Bryan~oll7ge Station MSA - The 
Federal Emergency Management Agency has deSignated Brazos County and 
the two incorporated cities in the MSA as being subject to potential 
flooding problems from a IOO-year flood event (Appendix C). Flood 
hazard boundary maps identifying flood - prone areas have been published 
for the county and the incorporated cities in the MS~ (~ppendix C). 
Presently , the two cities in the MSA have adopted local floodplain 
management programs (Appendix C) in compliance with the requirements 
regarding participation in the National Flood Insurance Program 
(NFIP) . Participation in the NFIP makes flood insurance available to 

MSA residents presently in the floodplain and will afford some degree 
of protection against monetary losses due to flooding . Enforcement of 
the local floodplain management programs would assure that future 
development will be located so as to eliminate damage from the IOO-year 
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flood . Detailed Flood Insurance Rate Studies which supply detailed 10-
year , 50-year , lOO- year , and SOD- year flood event data have been 
completed for the two incorpor ated cities in the MSA (Appendix C). 
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Population and Employment within the Bryan-College Station MSA 

: :-----------------Projections ---------------
It an : 1960 1970 1980 : Series 1990 : 2000 . 2010 : 2020 : 2030 . . . 

('It1ousands) - -- -- - (Thousands)-------------

Low 128.1 158.3 176.9 192.0 203.1 
Total Population 44.9 58.0 93.6 High 146.4 172.4 192. 3 205.5 219.6 

Low ll2 . 7 139.5 155.9 169 . 2 179.0 
Urban Population 38.9 51.4 81. 6 High 128.9 151.9 169.4 181.1 193.5 

Low 15.4 18.8 21.0 22.8 24 .1 
Other Population 6.0 6 . 6 12.0 High 17.6 20 . 5 22 . 9 24.4 26.1 

Low 65.5 80.9 89.0 94 . 9 98 . 8 
Employment 15.6 21. 9 42.7 High 74 . 9 88.1 96 .7 101.6 106.8 
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Water SUpply Outlook and Problems in the Bryan-College Station MSA 
Currently wi thin the r1SA , approximately 88 percent of the water for 
urban needs (municipal , manufacturing , steam-electric power generation, 
and mining purposes) is supplied by developed ground-water resources, 
and 12 percent is supplied by surface-water resources . In the year 
2000, approximately 72 percent of the MSA ' s projected urban water 
requirements are expected to be supplied by developed surface-water 
resources , and approximately 28 percent by ground-water resources . In 
the year 2030 , about 77 percent of the requirements are expected to be 
supplied by surface-water resources , and about 23 percent by ground­
water resources . 

Many or the growing urban water systens within the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems , faci l ity costs , and water rights . Many of 
the systems are located in areas distant fr~ re l iable sources of 
supply. Under this condition , the cost of required delivery and 
treabment facilities to devel op a reliahle supply may be relatively 
high in relation to costs for other cities in the MSA . ."t\lso , 
sufficient surface water or ground water to adequately fulfill the 
water needs of these urban systems may not be readily available or 
surface-water supplies may not be accessible through an entity having 
water rights . 

Based on projected water requirements and esti~ted ground-water 
yields , the cities of Bryan and College Station , as well as other 
snaller urban water systems and power plants in the MSA. , will need to 
acquire surface water to suppl ement current ground-water supplies . The 
authorized Corps of Engineers ' reservoir on the Navasota River , Lake 
Millican (Figure 11) , could provide the major part of these 
supplemental requirements provided development of the Navasota River 
can be implemented in a tbnely manner . The Millican Reservoir Project 
is in the advanced engineering and design phase . However , the 
existence of potentially commercial , near- surface lignite deposits in 
the reservoir area , par t of which have been acquired by utilities , 
poses a signif icant conflict . The Corps of Engineers is currently 
reassessing the plan of devel opment for the Navasota River , Which 
includes examination of several alternatives and possible refonmul ation 
of the authorized plan of development of the Navasota River . For 
current planning purposes , it has been estimated that the authorized 
Millican Lake will be constructed before the year 2000 . This would 
provide an additional firm yield of 141. 6 thousand acre- feet annually 
to the basin supply . 

An alternative water supply source near the MSA is Lake caldwell 
(Figure ll) which is a proposed project currently in the planning 
stage . This project is proposed to be built on Cedar Creek in 
Burleson and Milam counties by the Brazos River Authority (BRA) . The 
project could be supplemented with diversions of Brazos River 
floodwater , and could be used as an alternative for suppling BAA 
customers in the lower Brazos River Basin and adjoining basins as well 
as the MSA. These conditions of use also would allow water from 
Stillhouse Hollow and Bel ton Lakes (Figure 2) to be used to supply 
increased future water needs in the Ki lleen-Temple and Aust in MSAs • 
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From the late 1980 ' s through the year 2030 , urban water systems within 
the MSA are expected to be using about 15 to 17 thousand acre- feet per 
year of ground-water from the carrizo~vilcox Aquifer (Figure 3). Bryan 
Utilities Lake (Figure III in Brazos County is owned by the City of 
Bryan and is used to store a small amount of local surfaoe-water runoff 
as a supplanental water supply . The lake is also used to store and 
cool a smal l amount of high temperature ground water pumped from the 
city's well field near the lake (Figure 11). 
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CORPUS CHRISTI MSA 

Description of Corpus Christi MSA - The MSA is area No . 7 on Figure 1, 
and is ccrnprised of Nueces and San Patricio counties which cover about 
1, 526 square miles in parts of the Nueoes River Basin and the San 
Antonio-Nueoes Coastal and Nueces- Rio Grande Coastal Basins . l\verage 
annual precipitation ranges from 2B to 36 inches . Average annual 
temperature is about 72°F. The principal cities are Corpus Chri sti , 
Robstown , Sinton and Aransas Pass . Other cities in the MSA are listed 
in Appendix C. 

Economy of Corpus Christi MSA - The area economy is weighted toward the 
agricultural , mining and construction sectors . Refining , 
petrochemicals , primary metal industries and production of offshore 
drilling equipment are important sources of manufacturing employment . 
Manufacturing contributes 12 . 0 percent to the total personal income of 
the MSA . The regional econanic outlook is for continuing dependence on 
the port and continued growth in the petrochemical industries ann 
recreation and tourism . 

Water Quality Management Planning in Cor-pus Christi MSA '!he MSA 
includes Nueces and San Patricio counties. In 1975, the Coastal Bend 
Council of Goverrments (COC(x;) was designated as the areawide planning 
agency for the Corpus Christi Designated Are~ , under Section 20B of the 
Federal Clean Water Act. One main objective of the planning program 
was to develop a cost-effective and Unplementable plan that would meet 
the goals of the Act . other objectives dealt with water pollution 
problems , nonstructural approaches to pollution control , deficiencies 
in collection , transportation and treabnent of residenti~l and 
industrial wastes , point and nonpoint sources of pollution and their 
interrelationship . Additional objectives were the development and 
selection of a management system best suited for assuring 
implementa tion of the plan and the production of a method for periodic 
review and updating of the plan . This initial 20B plan was the first 
designated area plan in Texas to be fully approved by the 
Environmental Protection Agency . Public participation is involved in 
all of the continuing planning programs. The Planning Advisory 
COmmittee for the CBCOG is a very active one and has representation 
from four groups : private citizens , public officials , pu~lic interests , 
and p.conmdc interests. This cornnittee reviews all doclJnents releaseO 
by coco:;. COCO::; also identified the wastewater faci li ty neeOs for 
communities through the year 2000 in five year increments . The needs 
are expressed in three categories: collection systems , interceptor and 
sewage treabment plant construction , and/or rehabilitation. In 19B1-
1982, the COCOG continued to develop long-range water quality 
managanent programs focusing on wastewater facility needs and nonpoint 
source , urban runoff and nutrient assimilation studies of area bays . 
Unde r Sect ion 205(j) , COCOG is assisting the Texas Department of Water 
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Resources (TOWR) in developing wastewater treatment management agencies 
in unincorporated areas of the region with faci l ity needs . CBCOG also 
is providing coordination between the approved water quality manaqement 
plan and proposed construction grant projects for wastewater treatment 
works in their area. The work involved in this effort consists of 
conflict resol ution between the water quality management plan and 
proposed construction grant projects including recommendations to TDWR 
for plan/grant project changes. 

Floodplain Management Program in Corpus Christi MBA - The Federal 
Emergency Management Agency has designated bot~ counties and 11 
incorporated cities in the Corpus Christi MSA as being subject to 
potential flooding problems from a IOO-year flood event (Appenoix C). 
Flood hazard bounqary maps identifying flood - prone areas have been 
published for both counties and the 14 incorporated cities in the KSA 
(Appendix C) • Presently , both counties and 13 cities in the MSA have 
adopted local floodplain management programs (Appendix C) in compliance 
with the requirements regarding participation in the National Flood 
Insurance Program (NFIP) . Participation in the NFIP makes flood 
i nsurance available to MSA residents presently in the floodplain and 
will afford some degree of protection against monetary losses due to 
flooding . Enforcement of the local floodplain management programs 
would assure that future development will be located so as to eliminate 
damage from the IOO- year flood . Detailed Flood Insurance Rate Studies 
which supply detailed lO- year , 50- year , I OO- year , and SOO- year flood 
event data have been completed for both counties and 12 cities in the 
MSA (Appendix C) • 
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Population and Employment within the Corpus Christi MSA 

:-----------------Projections ----------------
It"" 1960 1970 1980 :Series : 1990 : 2000 : 2010 : 2020 : 2030 

------- (Thousands) ---- ------------ (Thousands) ----------- -

Low 376 . 4 415. 6 458.7 516 . 3 595 . 9 
Total Population 266 . 6 284 . 9 326 . 2 High 388.8 433.9 497.5 600 . 7 720.7 

Low 352 . 2 391. 2 430.9 485.4 561.2 
urban Population 215. 6 262 . 5 300 .4 High 363.8 408.1 467.3 565 .1 679.5 

Low 24 . 2 24 . 4 27 .8 30 . 9 34 . 7 
Other Population 51. 0 22. 4 25 . 8 High 25 . 0 25.8 30 . 2 35 . 6 41.2 

Low 178 . 1 196 . 8 213 . 8 236 . 7 268 . 7 
Employment 82 . 4 96 . 3 148.3 High 184.1 205.5 231.9 275 . 4 325.0 
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- CUrrently 
for urban 

needs (municipal , manufactur i ng , steam-electr ic power generation , and 
mlnlng purposes) is s~pplied by developed surface-water resources in 
and adjacent to the MSA . The remaining four percent is suppl i ed by 
ground-water resources . In the years 2000 and 2030 , approximately 98 
percent of the MSA's projected urban water requirements are expected to 
be supplied by developed surface- water resources , and approximately two 
percent by ground-water resources . 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems related to the physical 
cond i tion of the systems , facility costs , and water rights . "\any of 
the systems are located in areas distant from reliable sources of 
supply . Under this condition , the cost of required delivery and 
treabnent fac i lities to develop a reliable supply may be re l atively 
high in relation to costs for other cities in the MSA . Also , 
sufficient surface water or ground water to adequately fulfil l the 
water needs of these urban systems may not be readi l y available or 
sur face-water supplies may not be accessible through an entity having 
water rights. 

The City of Corpus Christi water system and other urban water systems 
within the MSA and the adjacent area will obtain thei r water supplies 
fran the Choke Canyon Lake - Lake Corpus Chris t i system (Figure 12) in 
the Nueces River Basin . The system star ted operating with Choke Canyon 
Lake in 1983 and has a dependable yield of about 252 thousand acre-feet 
annually , when Choke Canyon is fi lled and fully o9€rat ional. In 
addition , the system is expected to capture annually about 10. 2 
and 14 . 8 thousand acre- feet of reusable return flows in 2000 ann 2030 , 
respectively. The total projected urban needs to be served by the 
Choke Canyon Lake-Lake Corpus Chr isti system (including the MBA) is 
expected to be about 197 and 315 . 7 thousand acre-feet per year in the 
years 2000 and 2030 , respectively. Based on these projections and the 
dependable supply of the reservoir system , the ~SA and adjacent area 
will need an additional surface-water supply between t he years 2010 and 
2020 to meet the regional urban water needs. 

The additional supplies could be obtained from either the proposed 
Goliad or CUero Reservoir Projects (Figure 2) . The Goliad Reservoir 
Project has been proposed by the City of San Antonio and the San 
Antonio River Authority (SARA) to meet the long- range needs of the San 
Antonio MSA and neighboring areas . The project is 9resently under 
study by the City of San A.ntonio , SARA and the Edwards Uooerground 
Water District (ElMO) . The CUero Reservoir Project is proposed by the 
Guadalupe-Blanco River Authority (GBRA) for construction on the 
Guadalupe River near CUero , Texas . The project is presently under 
study by the City of San Antonio , SARA , EUWD and the GBRA . The City of 
Corpus Christi has expressed some interest in becoming involved in 
these studies of the Gol i ad and CUero Reservoir Projects . 

Dur ing the drought of 
Carrizo Aquifer well 

1984 , 
field 

the City of Corpus Christi reactivated its 
(Figure 12) in Atascosa County . Water is 

• 62 -



I C"I 0' Co, ..... ''''''' ___ .€'\ 
Co,,",o .. . " r •• I~ 

I ATASCOSA 
I COUNTY ,------------

I MC MULLEN 
COUNTY 

CHOKE 
CANyON,.. .... 

EXPLANATION 

~ Existing reservoir 

D MSA boundary 

Appro x imate location of city of 

Corpus Christi well field 

• City currently supplied with 
water from Lakes Corpus 
Choke Canyon System 

Christi . 

• Beeville 
• 

! 

~) 

/ 
/ 

I III I I '-_____________ L,::': _____ ' _ 
JIM WELLS 

COUNTY 

Sin ton • 

~ 
- F' -

~ 
0 " , , 20M.IH , 

* Allce • 

· Ben Boll 

• 
· Agua 

Dulce 

. ,--- --'..-
: Drrscoll 

I : BishOP 
, 

I , 
I , . 
I * Ricardo 

'I KLEBERG 
L ' COUNTY 

---~-l r'" ----~../'-~ 
, 

Figure 12 

Carpus Christi MSA Water Supply Projects 
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pumped from this well field into the Atascosa River which conveys the 
wate r to Lake Corpus Christi . In 1984, the City of Corpus Christi also 
reactivated additional Gulf Coast Aquifer wells near Lake Corpus 
Christi (Figure 12) for additional water for drought relief . The City 
is currently acquiring land around the lake to complete new Gulf Coast 
~uifer wells for additional supplies to help meet the water demands of 
future drought conditions . 

The Barney M. Davis Lake in Nueces County (Figure 12) is a Central 
Power and Light cooling-water reservoir which uses saline water from 
the Laguna Madre. 

Some of the small water systems currently supplied by ground water from 
the Gulf Coast Aquifer may need to seek surface- water suppl ies in the 
future due to limited and inferior quality ground-water suppl ies . OVer 
development of ground water within the MSA and parts of the adjacent 
area are expected to cause problems due to land subsidence , movement of 
geologic faults , and saline- water encroachment. 
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DALLAS MSA 

Description of Dallas MSA - The MSA is area No . 8 on Figure 1 , and is 
canprised of Collin , Dallas , Denton , Ellis , Kaufman , and Rockwall 
counties which cover alx>ut 4 , 508 square miles in parts of the Trinity 
River and Sabine River Basins. Average annual precipitation ranges 
from 32 to 40 inches. Average annual temperatures range from 64 F to 
66 0 F. 'Itle principal cities are Dallas , Irving , Denton , McKinney , 
Plano , Rockwall , Terrell, and Waxachachie. Other cities in the MSA are 
listed in Appendix C . 

Econcrny of Dallas MSA - The area ' s economy is diverse ; being fairly 
well balanced in manufacturing , trade , transportation , finance and 
services. Manufacturing industries producing electronics , apparel , 
transportation equipment, and machinery are the most important sources 
of manufacturing employment . Manufacturing contributes 17.2 percent to 
the total personal incane of the MSA . The regional econanic outlook is 
for a good continuing business climate and steady growth. 

water Quality Management Planning in Dallas MSA - The North Central 
Texas Council of Governments (NCTCOG) is designated as the areawide 
water quality management planning agency for the Dallas- Fort WOrth area 
Which includes all of Dallas County and portions of Collin , Denton , 
Ellis , Kaufman and Rcx:kwall counties of the Dallas MSA. The Trinity 
Ri ver Allthori ty of Texas , under contract to the Texas Department of 
Water Resources , carries out planning activities for the balance of 
Denton and Ellis counties and portions of Kaufman and Rockwall 
counties. The Sabine River Authority of Texas performs the same role 
for the rest of Collin , Kaufman, and Rockwall counties of the Dallas 
MSA. The initial plans of all three agencies identified wastewater 
facility needs within the MSA and subsequent planning efforts reviewed 
these needs and updated them where necessary. In the designated area, 
a ccmnittee of local goverrrnents, working through the tCI'C(X;, had 
already developed the "Upper Trinity River Basin Comprehensive Sewerage 
Plan. " '!he plan included a system of joint wastewater treatment works, 
each designed to serve several cities at one location, thereby 
eliminating many smaller single-community plants . During the 1970's 
and early 80 ' s, upgrading ann expansion has occurred at most of these 
treabment plants. The Dallas Central and TRA Central plants are the 
two largest joint system treabment works in the Dallas MSA. 
Significant improvements have occurred to tl~ treatment works since 
1975-76, resulting in substantial reductions of biological oxygen 
denand (EOD) concentrations and loadings fran 1975-76 to 1982-83 . For 
the Dallas Central plants, BOD concentrations have been reduced fran 59 
mg/l to 10 mg/ l , while 000 concentrations for the TRA Central plant 
have been reduced fran 32 lTg/I to 5 mg/ l, even though sewage flow has 
increased at both plants. Overall , the joint system treatment plants 
in the designated planning area have reduced the total annual loadings 
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by 10.4 million kilograms since 1975, tvilich re!?resents a 57 percent 
decrease, even though flow has increased by 50 percent. A network of 
continuous automated monitors has been recording the changes in 
dissolved oxygen water quality of the Trinity River for several years. 
The areawide water quality management !?lan is being updated annually by 
NCTCOG. The most recent plan Clean Water 84 , addresses water 
resources, treatment works and stormwater management as associated with 
nonpoint source pollution. Possible solutions using stonnwater and 
watershed management techniques are being evaluated by local 
goverrrnents in the region as !?art of the Lake Ray Hubbard \'1atershed 
Planning Program . All recommendations made in the water quality 
management planning process are reviewed by local advisory committees 
as required by regulation5 under the Federal Clean Water Act. 

Floodplain Management Program In Dallas MSA The Federal Emergency 
Management Agency has designated all five counties and 85 incorporated 
cities in the Dallas MS~ as being subject to potential flooding 
problems from a IOO-year flood event (Appendix C). Flood ~azard 
boundary maps identifying flood - prone areas have been published for all 
five counties and 79 incorporated cities in the MBA (Appendix C). 
Presently, four counties and 53 cities in the MSA have adopted local 
floodplain management programs (Appendix C) in compliance with the 
requirements regarding participation in the National Flood Insurance 
Program (NFIP). Partici!?at'ion in the NFIP makes flood insurance 
available to MSA residents presently in the floodplain and will afford 
some degree of protection against monetary losses due to flooding . 
Enforcement of the l ocal floodplain management programs would assure 
that future development will be located so as to eliminate damage from 
the IOO- year flood. Detailed Flood Insurance Rate Studies which supply 
detailed IO- year , 50- year , IOO-year , and 500- year flood event data have 
been completed for two count ies and 48 cities in the MBA (Appendix C) . 
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Population and Employment within the Dallas ~SA 

: 
:--- --------------Projections ----------------

Iten 1960 1970 1980 : Series : 1990 : 2000 : 2010 : 2020 : 2030 

----- -(Thousands) --- ------------- (Thousands) --------------

WN 2320.5 2667 . 6 3033 . 3 3425 . 7 3820 . 6 
Total Population 1119. 4 1556.0 1957 . 3 High 2416 . 6 2871. 7 3406 . 4 3967 . 3 4535 . 8 

WN 2173 .1 2471. 7 2792 .5 3138 . 2 3486 . 8 
Urban Population 1033.7 1469.5 1858.5 High 2258 . 6 2645 . 5 3111. 4 3600 . 5 4095 .1 

WN 147.4 195 . 9 240.8 287 .5 333 . 8 
Other Populat i on 85.7 86 .5 98 . 8 High 158. 0 226.2 295 .0 366 . 8 440.7 

WN 1314 . 6 1511. 8 1691. 7 1879.5 2061. 6 
Employment 453.9 665.5 1151.1 High 1369. 0 1627.5 1899. 7 2176.7 244 7. 5 
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Water Supply Outlook and Problems in the Dallas MSA - Currently within 
the MSA, approximately 94 percent of the water used for urban needs 
(municipal, manufacturing, steam-electric power generation, and mining 
purposes) is supplied by developed surface-water resources in and 
adjacent to the MSA. The remaining 11 percent is supplied by ground­
water resources. In the years 2000 and 2030, about 98 percent of the 
MBA's projected urban water requirements are expected to be supplied by 
developed surface-water resources, and two percent by ground-water 
resources. 

Many of the growing urban water systems within the MBA have been and 
will continue to be faced with problems related to the physical 
condition of the systems, facility costs, and water rights. Many of 
the systems are located in areas distant from reliable sources of 
supply. Under this condition, the cost of required delivery and 
treabment facilities to develop a reliable supply may be relatively 
high in relation to costs for other cities in the MSA. Also , 
sufficient surface water or ground water to adequately fulfill the 
water needs of these urban systems may not be readily available or 
surface-water supplies may not be accessible through an entity having 
water rights. 

The existing and proposed surface-water projects related to the current 
and future urban water needs of the MSA are shown on Figure 13, which 
also generally explains the interrelated reservoir (supply) - water 
system (user) relationship that exists within the MBA. Surface-water 
development is near maximum potential in the upper Trinity River basin 
in the MSA. The following surface-water projects are anticipated for 
completion in the 1980's to provide additional water supplies for the 
MSA: 

Project 

Ray Roberts Lake 

Joe Pool Lake 

Pipeline from Lake 
Fork Lake to Lake 
Tawakoni 

Cooper Lake 

River Basin Location 
of Lake (Figure 13) 

Upper Trinity 

Upper Trini ty 

Upper Sabine 

Upper Sulphur 
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Additional Supply 
Permi tted by 

Cities of Dallas and 
Denton 

Cities of Cedar Hill, 
et al. through the 
Trinity River 
Authority 

Ci ty of Dallas 

North Texas Municipal 
Water District, City 
of Irving , and 
Sulphur River Munici­
pal Water District 



EXPLANATION 

....... E~isting reservoir (footnote) 

<;::::;::J Proposed reservo,r (Iootnote) 

Appro;o;imote location 01 moior 
uisting pipeline 

Appro;o;imote location 01 mojor 
proposed pipeline 

c:J MSA boundary 

Footnotes 

v E;o;isting or proposed woter supply lor 

the Dollos, North Te~os Municipal 
Woter District, and Denton systems 

11 E~isting or proposed woter supply for 
the Dollos, et 01 systems Irom a port 
01 the reservoir s Yield 

}, E~isting or proposed woter supply lor 

the Fort Worth, Torrant County WCID 
No 1, ond Arlington systems 

~/ E~'sting water supply currently used 
o r proposed lor use by other urban 
woter systems wi thin the MSA 

},' E~isting woter supply lor power 
plants within the MSA 

* Planned for completion In 1988 
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Figure 13 

0 

Dallas MSA Water Supply Projects 
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Projected urban water demands indicate that the Dallas MSA will need 
additional water supplies in about the years 2020 to 2024. These 
additional supplies will have to be obtained from additional 
development of the surface-water resources of the upper (western) 
portions of the Neches, Sabine aoo Sulphur River basins (Figure 2) or 
imports from the Red River basin (Figure 2). 

Recoverable ground-water storage in the major and minor aquifers 
(Figures 3 and 4) within the MSA has been depleted to such an extent 
that depths to water levels occur at more than 1,000 feet below the 
land surface . These deep water levels are causing pumping cos ts to be 
burdensome. The quality of ground water has deteriorated in some areas 
within the MSA. Fluoride concentrations in ground waters produced by 
many of the urban water systens within the MSA are too high, exceeding 
the Environmental Protection Agency-Texas State Health Deparbment (EPA­
TSAD) maxim\ll\ allowable level of 1.6 milligrams per liter for the MSA. 
Also, many of the urban ground-water systems have water with high iron 
concentrations which exceed the EPA-TSHD maximum allowable level of 0.3 
milligrams per liter. 
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EL PASO MSA 

Description of E1 Paso MSA - The MSA is area No. 9 on Figure 1, and is 
ccmprised of E1 Paso County which covers aoout 1,057 square miles in 
the western most part of the Rio ,Grande Bas in in Texas. Average annual 
precipitat ion i s aoout 8 inches . Average annual temperature is aoout 
63Op. The principal city is E1 Paso. Other cities i n the MSA are 
listed in Appendix C. 

Economy of El Paso MSA The area economy has relatively high 
employment concentrations in the trades , transportation , 
communicat ions , and public utilities sectors , with significant act ivity 
in the processing and distribution of products of the extract ive 
industries . The apparel industry is the most important source of 
manufacturing employment. Manufacturing contributes 13 . 9 percent t o 
the tota l personal income of the MSA . The regional economic outlook is 
for steady growth . El Paso will continue i ts role as a transportat ion 
and trade center. 

Water Quality Management Planning in El Paso MSA - The El Paso MSA i s 
loca ted entirely within the Upper Rio Grande River Bas in . The Texas 
Oeparbnent of Water Resources contracted wi th t he west Texas Council 
of Governments for wa t er quali t y management pl anni ng in the Upper Rio 
~ande Basi n . ~e i nitia l plan identif ied wastewat e r fac ili ty needs 
within the basin and subsequent planning efforts reviewed the needs and 
updated them as found necessary . An analysi s of poi nt and nonpoint 
sources of pol l ut ion indicated that point sources are the ma j or 
contr ibutors to pol lut ion in the area . All recommendat ions macle 
during the water qua li ty management pr ocess i n the basin were 
rev iewed by a l ocal advisory committee as required by the regulations 
of the Federal Clean Water Act . 

Fl oodpla in Management Pr ogram i n EI Paso MSA - The Federal Emergency 
Management Agency has designated El Paso County and three incorpor ated 
cities as being subject to potential flooding probl ems from a IOO- year 
flood event (Appendix C) . Flood hazard boundary maps identifying 
f l ood- prone ar eas have been publ i shed for the county and for the three 
i ncorporated cities (Appendix C) . Presently , the county and the three 
c i ties in the MSA have adopted local floodpl ain management programs 
(Appendix C) in compl iance with the requi rements regarding 
part icipation in the tational Flood Insurance Program (NFIP) • 
Participation i n the NFIP makes flood insurance available to MSA 
residents presently in the floodplain and wil l afford some degree of 
protection against monetar y l osses due to flooding . Enforcement of the 
local floodplain management programs would assure that futu re 
devel opment wi l l be l ocated so as to el iminate damage from the IOO- year 
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flood. The City of El Paso is the only entity within the MSA for 
which a Detailed Flood Insurance Rate Study has been completed 
(Appendix C). SUch studies provide detailed data on IO-year, 50-year ,. 
IOO-year , and SOO- year flood events. 
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Population and Employment within the El Paso MSA 

:------ -------------Projections ---------------
ltan 1960 1970 1980 :Series : 1990 : 2000 : 2010 : 2020 : 2030 

: 
------- (Thousands) ---- ------------(Thousands)-------------

Low 601.9 725 . 1 853 . 6 922 . 1 1146.0 
Total Population 314 . 1 359.3 479 . 9 High 632 . 4 791.0 965 . 1 1173. 2 1379.8 

Low 592.8 717 . 4 842 . 1 976.4 1126.0 
Urban Population 282.3 346.8 449.9 High 622 . 8 782 . 6 952.1 1154.6 1355.7 

Low 9.1 7. 7 11 . 5 15.7 20 . 0 
Other Population 31.8 12 . 5 30 . 0 High 9. 6 8. 4 13 . 0 18.6 24.1 

Low 263 . 9 318 . 1 368 . 5 421.4 478 . 7 
Employment 86 . 9 106. 9 199.3 High 277 . 3 347 . 0 416 . 6 498.3 576.3 
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Water SUpply Outlook and Problems in the El Paso MSA - Currently within 
the MSA, approximately 83 percent of the water used for urban needs 
(municipal , manufacturing , and steam-electric power generation 
purposes) is supplied by ground water resources within the MBA . The 
remaining 17 percent is supplied by surface-water resources . In the 
year 2000 , approximately 93 percent of the MBA ' s projected urban water 
requirements are expected to be supplied by ground-water resources , and 
approximately seven percent by surface-water resources . If the City of 
El Paso is unable to obtain additional water supplies from outside of 
the MBA, the MSA is expected to experience very serious water shortages 
in the year 2020 and beyond . 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems , .fad lity costs , and water rights . Many of 
the systems are located in areas distant from reliahle sources of 
supply. Under this condition, the cost of required delivery and 
treabnent facilities to develop a reliable supply may be relatively 
high in relation to costs for other cities in the MSA . Also , 
sufficient surface water or ground water to adequately fulfill the 
water needs of these urban systems may not be readily available or 
surface-water supplies may not be accessible through an entity having 
water rights . 

Through the year 1995, the City of EI Paso water system and other 
municipal, ~nufacturing , nod steam-electric power generation water 
systems in the MSA will continue to obtain most of their water supply 
from the exhaustible ground- water resources of the Hueco and Mesilla 
Bolson Aquifers (Figure 14) within the MBA . Under these conditions , 
water levels will continue to decline, individual well yields will 
decrease , and ground~ter quality will surely deteriorate. The City 
of El Paso is very concerned that ground-water reserves within the MS~ 

may not be able to supply the ci ty ' s sumner peak demand by 1995. Since 
the MSA and Juarez , Mexico have a coornon aquifer (Hueco Bolson Figure 
14 ) , the large withdrawal of ground water for municipal and 
manufacturing uses anticipaten in the City of Juarez area wil l 
signif icantly add to the ground-water mining problems . The City of El 
Paso water system is expected to continue to receive through the year 
2030 comparatively small quantities (12 . 0 to 20 . 0 thousand acre- feet 
per year) of Rio Grande Project surface water through the El Paso 
County Water ilnprovement Distr ict . Historically on an average annual 
basis the Rio Grande Project has supplied about 128. 7 thousand acre­
feet to irrigation farmers i n the Mesi lla and El Paso Valleys and the 
City of El Paso. This aver age annual supply is expected to continue 
through the year 2030 . Rio Grande Project water is obtained fran the 
Elephant Butte-Caballo Reservoir system in New Mexico (Figure 14) . 

In 1985, the City of El Paso plans to implement a pilot-type project to 
treat sewage effluent (about 10 million gallons per oay) which will be 
artificially recharged into the Hueco Bolson Aquifer north of the 
city. If proven feasible , the program and future programs using 
additional treated effluent could provide a significant net increase in 
the city 's ground-water supply • 
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Significant reserves of ground water which have adequate water quality 
for municipal use exist in t~w Mexico in the Hueco and Mesilla Bolsons 
just across the State line from El Paso County (Figure 14) . Based on 
recent litigation and on a change in New Mexico State law to 
conditionally allow export of ground water from New Mexico, the City of 
El Paso has obtained the right to apply to the New Mexico State 
Engineer to drill municipal water supply wells in the Hueco and Mesilla 
RaIsons in New Mexico (Figure 14). If the city receives pevmits to 
drill and produce these proposed wells on a timely basis by 1995 and 
beyond , the city will be capable of solving the problem of not meeting 
summer peak water demands by 1995, and the water shortages previously 
described for the year 2020 and beyond will not be experienced . No 
significant ground-water reserves or surface-water resources exist at a 
reasonable distance east of the MSA in Texas. 
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FORT WORTH-ARLINGTON MSA 

Description of Port Worth-Arlington MSA - The MSA is area No. 10 on 
Figure 1, and is comprised of Tarrant, Johnson and Parker counties 
which cover about 2,504 square miles in parts of the Trinity River and 
Brazos River Basins. Average annual precipitation ranges from 30 to 32 
inches . Average annual temperatures range from 640p to 66° F. The 
principal cities are Fbrt Worth, Arlington, Cleburne and weatherford. 
other cities in the MSA are listed in Appendix C. 

Economy of Fort Worth-Arlington MSA - The area economy has employment 
concentrations in the manufacturing, services, and trade sectors. The 
manufacturing sector contributes 19 . 6 percent to the total personal 
income of the MSA, with transportation equipment, machinery and 
electronics industries the major sources of manufacturing employment. 
The regional economic outlook is for rapid growth and increasing 
employment opportunities in manufacturing. 

water Quality Management Planning in FOrt Wbrth-Arlington MSA The 
North Central Texas Council of Governments (NCTCOG) is designated as 
the areawide water quality management agency for the Dallas-Fort Worth 
area Which includes most of Tarrant COunty and a minor portion of 
Johnson County in the Bart WOrth- Arlington MSA. The Trinity River 
Authori ty of Texas , under contract to the Texas Deparb'nent of Water 
Resources (TOWR), conducts water quality planning for the balance of 
Tarrant County , approximately one-half of Parker County and a part of 
Johnson County . The Brazos River Author i ty , also under contract to 
'l"CI'lR , does planning for the rest of Johnson County in the Fort Wbrth­
Arlington MSA. The initial plans produced by the three agencies 
identified wastewater needs within the MSA and subsequent planning 
efforts reviewed these needs and updated them where necessary . In the 
designated area , a committee of local governments working through the 
~, had already developed the "Upper Trinity River Basin 
Canprehensive Sewerage Plan . " '!he plan included a system to join 
wastewater treabment works , each designed to serve several cities at 
one location , thereby eliminating many smaller single-cammunity 
plants. During the 1970 ' s and early 1980 ' s , upgrading and expansion 
has occurred at most of these treatment plants . The largest joint 
treatment work in the Fort Worth- Arlington MSA is the Fort Worth 
Village Creek plant . In 1979- 80 , the Village Creek plant assumed the 
total flow for the entire Fort Worth Water System with the abandonment 
of the Riverside plant . In 1980-81 , the annual average biological 
oxygen demand (BOO) concentration in the effluent had increased to 58 
mg/l. As a result of improvements to the plant operation, the average 
BOO concentration level has been reduced to 14 mg/l in 1982- 83 even 
with a s ignificant f l ow increase. Overall , the joint system treatment 
plants in the designated planning area have reduced the total annual 
loadings by 10.4 million kilograms since 1975 , which represents a 57 

- 79 -



percent decrease , even though flow has increased by 50 percent . A 
network of continuous automated monitors has been recording the changes 
in dissolved oxygen water quality of the Trinity River for several 
years . The areawide water quality management plan is being updated 
annually by~. The most recent plan , Clean Water 84 , adresses 
water resources, treabment works and stormwater management as 
associated with nonpoint source pollution . Possible solutions using 
stormwater and watershed techniques , including a special program for 
the City of Arlington , are being evaluated by local governments in the 
region . ,»..11 reccmnendations made in the water quality managE!!lent 
planning process are reviewed by local advisory committees as required 
by regulations under the Federal Cl ean Water Act . 

Floodplain Management Program in FOrt WOrth-Arlington MBA - The Federal 
Emergency Management Agency has des ignatecl all three counties and 48 
incorporated cities as being subject to potent ial flooding problems 
frem a 100-year flood event ( Appendix C) . Flood hazard boundary maps 
identifying floodprone areas have been published for the three counties 
and 46 incorporated cities (Appendix C) . Presently, Tarrant County and 
38 cities in the MSA have adopted local floodplain management programs 
(Appendix C) in canpliance with the requirements regarding 
participation in the National Flood Insurance Program (NFIP). 
Participation in the NFIP makes flood insurance available to MSA 
residents presently in the floodplain and will afford some degree of 
protection against monetary losses due to flooding. Enforcement of the 
local floodplain management programs woul d assure that future 
development will be located so as to eliminate damage from the IOO- year 
flood . Detailed Flood Insurance Rate Studies which will supply 
detailed I O-year , 50-year , 100-year , and SOD-year f l ood event data have 
been canpleted for 22 incorporated c i ties in the MSA (Appendix C) • 
SUch studies have not been cempleted for any of the three counties . 
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Popula~ion and Employment within the Fort Wbrth-Arlington MSA 

:-------------------Projections ------------_. 
Iten 1960 1970 1980 : Series : 1990 : 2000 : 2010 2020 : 2030 

-------(Thousands)---- ----- - - - ---- (Thousands) -------------

Low 1109.2 1212 . 6 1309 . 0 1409 . 4 1510 . 6 
Total Population 596 . 1 796.0 973 . 2 High 1141. 3 1266.1 1403. 1 1548.2 1712 . 4 

Low 1009 . 6 1100.0 1179 . 9 1262 . 1 1344.3 
Urban Population 545 . 5 735.1 887.7 High 1038.9 1146. 0 1257.4 1375. 5 1505.6 

Low 99 . 6 ll2.6 129. 1 147.3 166.4 
Other Population 50.6 60.9 85 . 5 High 102 . 4 120. 1 145. 7 172.7 206.8 

Low 628.4 687 . 3 730.0 773 . 2 815.1 
Eh\ployment 222 . 8 322 . 8 467.5 High 646 . 5 717.6 782 . 5 849.5 924.0 
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Water Supply Outlook and Problems in the Fort Wbrth- Arlington MSA 
Currently within the MBA , approximately 89 percent of the water used 
for urban needs (municipal , manufacturing, steam--electric power 
genera tion , and mining purposes) is supplied by developed surface­
water resources in and adjacent to the MSA. The remaining 11 percent 
is supplied by ground-water resources. In the year s 2000 and 2030 , 
approximately 98 percent of the MSA ' s projected urban water 
requirements are expected to be supplied by developed surface-water 
resources , and approximately two percent by ground- water resources . 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems r e l ated to the physical 
condition of the systens , facility costs , and water rights . Many of 
the systems are located in ar eas distant from reliable sources of 
supply. Under this condition , the cost of required delivery and 
treabment facilities to develop a reliable supply may be relatively 
high in relation to costs for other cities in the MBA. Also , 
sufficient surface-water or ground. water to adequatel y fulfill the 
water needs of these urban systems may not be readily available or 
surface-water supplies may not be accessible through an entity having 
water rights. 

The existing and proposed surface-water projects related to the current 
and future urban water needs of the MSA are shown on Figure 15, which 
also generally explains the interrelated reservoir (supply) - water 
system (user) relationship that exists within the MSA . Surface-water 
development is near maximum potential in the upper Trinity River basin 
in the MSA . With the compl etion of the proposed Richland-Chambers 
Reservoir (Figure 15) in the 1980's, Tarrant County should have an 
adequate water supply to about the year 2010. After the year 2010, 
urban water systems in Tarrant County and adjacent parts of the MSA are 
expected to need an additional surface-water supply. This adrlitional 
supply could be provided by the development of Lake Tehuacana in 
Freestone County (Figure 2). 

Recoverable ground-water storage in the major and minor aquifers 
(Figures 3 and 4) within the MSA has been depleted to such an extent 
that depths to water levels occur at more than 1,000 feet below the 
land surface. These deep water levels are causing pumping costs to be 
burdensome. The quality of ground water has deteriorated in some areas 
within the MSA. Fluoride in ground waters produced by many of the 
urban water systems within the MSA are too high ; exceeding the 
Environmental Protection Agency-Texas State Health Deparbment (EPA­
TSAD) maximum allowable level of 1. 6 milligrams per liter for the MSA . 
Also , many of the urban ground-water systems produce water with high 
i ron concentrations which exceed the EPA- TSHD maximum allowable level 
of 0.3 mi lligrams per li ter . 
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G1\LVESTON-TEXAS CITY MSA 

Description of Galveston-Texas City MSA - The ~A is area No . lI on 
Figure 1, and is comprised of Galveston County which covers about 399 
square miles in parts of the Neches-Tr inity Coastal and San Jacinto­
Brazos Coastal Basins . Average annual precipitation ranges from 44 to 
50 inches . Average annual temperature is about 69 . 5~. The principal 
cities are Galveston and Texas City . Other cities in the MSA are 
listed in Appendix C. 

Econany of Galveston-Texas City MSA - The area economy has high 
concentrations in the manufacturing, services and trade sectors . The 
petrochemical and shipbuilding industries remain the most important 
source of manufacturing employment . Manufacturing contributes 16.1 
percent to the total personal inccrne of the MSA. The regional economic 
outlook is for steady growth with continuing dependence on the 
manufacturing sector . 

Water Quality Management Planning in Galveston-Texas City MSA The 
Galveston-Texas City MSA is located in the San Jacinto- Brazos Coastal 
Basin. The mainland portion of Galveston County is approximately 
equally divided into two planning areas. The northern portion is 
included in the Houston Designated Area and the southern portion, along 
with the remainder of Galveston County , is included in the San Jacinto 
Basin Planning Area. ~ Houston-Galveston Area Oouncil (H-GAC) is the 
planning agency for the designated area and the Texas Deparbment of 
water Resources (TDWR) contracted with the San Jacinto River ~uthority 
to conduct water quality management planning in the basin planning 
area . The initial plans for both areas identified wastewater facility 
needs, developed a management plan for wastewater treabment, and 
assessed the impacts of point and nonpoint sources of pollution . 
Subsequent planning activities in both areas have focused on updating 
sewerage needs as necessary. In the designated portion of the M$A , 
planning activities also focused on analysis of point and nonpoint 
sources of pollution in the Clear Lake watershed. This watershed has 
had ~re eutrophication related water quality problems than any other 
in the State. Based on a recommendation in the initia1 pl~n, TDWR 
conducted extensive water quality monitoring surveys and mathematical 
water quality modeling of Clear Lake and Clear Creek to reanalyze the 
most stringent basin-wide point source effluent limitation requirements 
in the State. These studies resulted in a modification of the effluent 
limitations . The H- GAC assessed ordinances which were currently in 
effect in the basin and which could have beneficial effects on the 
reduction of nonpoint source pollution . Recomnendations made during 
the water quality management process in the areas are reviewed by local 
advisory committees as required by the regulations of the Federal Clean 
water Act. 
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Floodplain Management Program in Galveston- Texas City MSA - The Federal 
Emergency Management Agency has designated Galveston County and 13 
incorporated cities in the MSA as being subject to potential flooding 
problems frem a lOO- year flood event (Appemix C). Flood hazard 
boundary maps identifying flood - prone areas have been published for 
Galveston County and 12 of the incorporated cities in the MSA (Appendix 
C) . Presently, the county and all 13 of the cities in the MSA have 
adopted local floodplain management programs (Appennix C) in compliance 
with the requirements regarding participation in the National Flood 
Insurance Program (NFIP) . Participation in the NFIP makes flood 
insurance availahle to MSA residents presently in the floodplain and 
will afford some degree of protection against monetary lo~~e~ due to 
flooding . Enforcement of the l ocal floodplain management programs 
would assure that future developnent will be located so as to eliminate 
damage fran the IOO- year flood. Detailed Fl ood Insurance Rate Studies 
which supply detailed IO-year , 50- year , lOO- year, and 500- year flood 
event data have been compl eted for ~~lveston County and 11 cities in 
the MSA (Appendi x C) • 
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Population and Employment with in the Galveston-Te xas City MSA 

:----- - -------------Projections -------------
I t an 1960 1970 1980 : Series 1990 : 2000 : 2010 2020 : 2030 

: 
('Itlousands) ---- - -- (Thousands) -------------

Low 219 . 2 247 . 5 279.5 313 . 2 346.1 
Total Popul at i on 140.4 169 . 9 196. 0 High 225 . 1 262.9 307.0 351.1 404 . 4 

Low 201.4 234 . 1 264 . 4 296 . 3 327 . 4 
Urban Population 124.2 152. 4 166.9 High 206 . 8 248 . 7 290.4 332.1 382.6 

Low 17 . 8 13 . 4 15.1 16 . 9 18 . 7 
other Population 16. 2 17.5 29 . 1 High 18.3 14.2 16 . 6 19.0 21.8 

Low 93 . 2 105 . 2 116 . 9 129 . 0 140.1 
Empl oyment 50 . 8 65 . 0 78 . 4 High 95.7 111.8 128. 5 144.5 163.7 
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Water Supply Outlook and Problems in the Galveston- Texas City MS~ 
Currently within the MSA, approximately 71 percent of the water used 
for urban needs (municipal, manufacturing , steam-electric p::>wer 
generation , and mInIng purposes) is s~pplied by developed surface­
water resources in and adjacent to the MSA. The remaining 29 percent 
is supplied by ground-water resources . Approximately 90 and 92 percent 
of the MSA's projected urban water requirements are expected to be 
supplied by developed surface-water resources, and approximately 10 and 
8 percent by ground-water resources in the years 2000 and 2030, 
respectively. 

Many of the growing urban water systems within the MSA have been and 
will continue to be f~ced with problems related to the physical 
condition of the systems, facility costs, and water rights. Many of 
the systems are located in areas distant from reliable sources of 
supply. Under this condition, the cost of required delivery and 
treatment facilities to develop a reliable supply may be relatively 
high in relation to costs for other cities in the ~SA. ~lso, 

sufficient surface water or ground water to adequately fulfill the 
water needs of these urban systems may not be readily available or 
surface- water supplies may not be accessible through an entity having 
water rights . 

The major water supply projects providing water to the MS~ (Galveston 
Oounty) are shown on Figure 16. Canals ~ and B are operated by the 
Brazos River Authority and supply Brazos River water to the industrial 
complex in the Texas City area and irrigation within the MS~. Canals A 
and B also provide Brazos River water for urban and agricultural needs 
in Brazoria and Fort Bend counties. r~lveston Oounty Lake shown on 
Figure 16 is a holding reservoir for Brazos River water delivered by 
Canals A and B. Texas City which currently uses ground water from the 
Gulf Ooast Aquifer (Figure 3) for municipal purposes (most of the 
city's wells are located within the city limits), is planning to obtain 
Brazos River water from the Canal A-B system. 

Current urban water needs for the City of Galveston are met from two 
sources . The oldest source is the city's well field (Figure 16) Which 
is completed in the Gulf Ooast Aqujfer (Figure 3) and currently 
supplies via pipeline (Figure 16) only about 2,200 acre-feet annually. 
Pumpage from the well field was reduced in about 1973 , because of 
saline-'lJater encroachment. Before about 1973, the well field was the 
sole supply of water for the City of Galveston. The second and newest 
source (since about 1973) of water for the city is surface water 
nelivered via pipeline (Figure 16) from the Houston Water System. This 
surface water is treated by Houston and supplied by the Houston system 
from Lake Houston in northeastern Harris County (Figure 16). 

Most of the MSA's urban water requirements through the year 2030 will 
have to be met by surface water secured from the Houston Water System 
and the Brazos River via the Canal A- B system. Through the year 2030, 
ground-water withdrawals for urban needs within the MSA (Galveston 
County) will need to be heln at a ~aximum level of about 20 thousand 
acre-feet annually to control land sutAsidence, fault movement, and 
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saline water encroachment . 
and 231 thousand acre-feet 
to the MSA in the years 2000 

Under these conditions , approximately 148 
of surface water will have to be delivered 
and 2030 , respectively. 
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HOUSTON MSA 

Description of Houston MSA - The MSA is area NQ . 12 on· Figure 1, and is 
canprised of Brazoria , Fort Bend , Harris , Liberty , MontgOOlery , and 
\~aller counties which cover about 6,794 square miles in parts of the 
Brazos River , San Jacinto River , Trin i ty River and Neches River Basins 
and the Brazos~lorado Coastal, San Jacinto- Brazos Coastal , Trinity­
San Jacinto Coastal , and Neches-Trinity Coastal Basins. Average annual 
precipitation ranges from about 40 to 52 inches. Mean annual 
temperatures range from about 67°F to 70°F. The princi pal cit ies are 
Houston, Pasadena , Baytown, Conroe , Freeport , Angleton , Richmond, 
Rosenburg , Hempstead and Liberty . Other cities in the MSA are listed 
in Appendix C. 

Economy of Houston MSA - The area economy has a balanced distribution 
among the various sectors with some concentration in manufacturing and 
mining. The oi l and petrochemical industry remains the most important 
source of manufacturing employment . Manufacturing contr ibutes 15.6 
percent to the total personal inccme of the Houston "1SA . The regional 
economic outlook is for continuing dependence on oil and natural gas . 

- Because of the 
county MSA, 

planning riSA was conducted by several 
agencies. County and portions of Brazoria , Fort Bend , 
Montgomery, and Waller counties are in the Houston Designated Area . 
The remainder of Montgomery County and portions of Brazoria, Fort Bend , 
and Liberty counties are included in the San Jacinto Basin planning 
area. The middle/eastern portions of Liberty County are in the Trinity 
and Lower Neches Basins, respect i vely. The majority of Fort Bend 
County and the remaining portions of Brazoria and Waller counties ar e 
included in the Brazos Basin planning area . The Texas Department of 
Water Resources (TDWR) contracted with the San Jacinto River Authority 
(SJAA), the Trinity River Authority, the Lower Neches Valley Authority 
and the Brazos River Authority (BRA) , respectively , for water quality 
management planning for each of the basin planning areas. The Houston­
Galveston Area Council (H-GAC) is the planning agency for the Houston 
Designated Area . The initial plans for all of the areas identified 
facility needs, developed a management plan for wastewater treabnent , 
and assessed the impacts of point and nonpoint sources of pollution. 
subsequent planning activities in all the areas have focused on 
updating sewerage needs as necessary . Additionally , because the water 
bodies in this MSA are greatly impacted by both point and nonpoint 
sources of pollution fram the large population and high industrial 
activities present , several special studies have been conducted by the 
three planning agencies (H-<'AC , BAA, and SJRA) which cover most of the 
M.SA. 
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Starting wi t h the designated ar ea , the H-GAC conducted a local 
coordination study of the many agencies and units of l ocal government s 
which have author i ty to regul ate control, and abate point and nonpoint 
sources of pollution . H-GAC a l so conducted a nonpoint source and 
sedimentation study of take Houston and a nonpoint source assessment 
focusing on governmental regulations and policies in the Clear take 
watershed. The take Houston Study revealed that water quality 
conditions in the lake are controlled by a complex interaction of point 
source l oad ings, sediment t ransport during runoff events , and 
resuspension of sediment s in the l ake caused by wave action. The Clear 
take study concl uded that management agencies in the watershed have 
sufficient authority to implement best management practices to abate 
nonpoint source pollution . Although no need was identified for new 
regulations , more act ive implementation of existing ordinances and 
policies may well be requi red to abate expected increases in nonpoint 
sources pol lution . 

A nonpoint source pollution study was conducted on the v1est Fork San 
Jacinto River by the SJRA. Al though runoff related water quality 
problems were observed , i t was not possible to discern the extent L~at 
they were related to nonpoint sources because of the obvious impact of 
point source discharges bypassing poorly treated. sewage into the river 
and its tributaries. These problems with the point sources are 
currently l:eing addressed; therefore, further nonpoint source 
assessment should wait until the corrective measures have been taken at 
the point sources . 

A water quality rnanagerrent study has been conducted by the BRA to 
determine the impacts of rapid urbanization in the oyster Creek 
watershed which is a vital link in the BRA fresh water supply delivery 
system. This study indicates that in terms of annual loads , estimated 
non-point source loads for biochenical oxygen demand and sediment exceed 
point source loads; whereas , point source loads exceed nonpoint source 
loads for nitrogen and phosphorus . 

In addition to these studies conducted by the local planning agencies , 
the TOWR has conducted intensive water quality monitoring surveys and 
developed water quality models to analyze point source discharges in 
many of the streans , bayous , bays , and estuaries that are located 
within the MSA . Based on these studies , efforts are underway to modify 
point source effluent limitation requirements in many of the area water 
bodies . Partly because of the rapid urbanization of the area (with 
commensurate increases in point source loadings) and the naturally low 
assimilative capacity of area streams , more stringent requirements will 
probably be necessary. To address the potential economic impacts of 
these requirements , several more studies will be undertaken to better 
define the relationship among the various factors contributing to water 
quality conditions in the MSA. Recommendations made during the water 
quality management process in the designated area and the various basin 
planning areas are reviewed by l ocal advisory committees as required by 
the regul ations of the Federa l Clean Water Act . 
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Floodplain Management Program in Houston MSA - The Federal Emergency 
Managanent Agency has designated all six counties and 90 incorporated 
cities and 11 special use districts in the MSA as being subject to 
potential flooding problems from a lOO-year f l ood event (Appendix C) . 
Flood hazard boundary maps identifying flood -prone areas have been 
published for the six counties , 75 of the incorporated cities and four 
of the special use districts in the MSA (Appendix C). Presently , five 
counties , 77 cities and the 11 special use d istricts in the MSA have 
adopted local floodpl ain management programs (Appendix C) in compliance 
with the requirements regarding participation in the National Flood 
Insurance Program (NFIP) . Participation in the NFIP makes floon 
insurance available to MSA residents presently in the floodplain and 
will afford some degree of protection against monetary l osses due to 
flooding. Enforcement of the local floodplain management progrCJ'ns 
would assure that future development will be located so as to eliminate 
damage from the lOO-year flooo . Detailed Flood Insurance Rate Studies 
which supply detailed IO-year , 50-year , IOO-year, and SOO- year flood 
event data have been completed for four counties , 67 cities ann two 
special use districts in the MSA (Appendix C). 
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Popul ation and Empl oyment wi thin the Hous ton MSA 

:- ------------------Projections --- ---------_. 
!ten 1960 1970 1980 :Ser ies : 1990 : 2000 : 2010 2020 : 2030 

: 
------- (Thousands) - - - - ------- - - -(Thousands) ------------ -

""" 3618,14317 . 54955 . 7 5592 . 0 6295.6 
Total Population 1430.4 1999. 3 2905.3 High 3876 . 1 4718 . 5 5516 . 6 6459.3 7653 . 0 

""" 2590 . 0 2994 . 1 3464.2 3911. 9 4380.4 
urban Population 1222. 7 1638. 0 2172.1 High 2758.6 3250.4 3801. 4 4454 . 4 5278 . 5 

""" 1028.1 1323.4 1491.5 1680.1 1915.2 
Other Population 207.7 361.3 733 . 2 High 1117. 5 1468. 1 1715.2 2004.9 2374.5 

Low 2082 . 12483.62804.7 3112.9 3446 . 1 
Employment 530.4 802 . 2 1599. 9 High 2230.6 2714.2 3122 . 1 3595 . 7 4189 . 1 
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Water Supply Outlook and Problems in the Houston MSA - Currently within 
the MSA , approximately 40 percent of the water used for urban needs 
(municipal, manufacturing , steam-electric power generation, and mining 
purposes) is supplied by developed surface-water resources in and 
adjacent to the MSA . The remaining 60 percent is supplied by ground-
water resources. Approximately 83 and 90 percent of the MSA 1 s 
projected urban water requirements are expected to be supplied by 
developed surfaoe-water resources , and approximately 17 and 10 percent 
by ground-water resources in the years 2000 and 2030 , respectively. 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems , facility costs , and water rights . Many of 
the systems are located in areas distant from reliable sources of 
supply . Under this condition , the cost of required delivery and 
treabnent facilities to develOp a reliable supply may be relatively 
high in relation to costs for other cities in the MSA . AlSO , 
sufficient surface water or ground water to adequately fulfill the 
water needs of these urban systems may not be readily available or 
surface-water supplies may not be accessible through an entity having 
water rights. 

The existing and proposed surface-water projects related to the current 
and future urban water needs of the MSA are shown on Figure 17 . 
Currently , most of the urban water needs within and just adjacent to 
the MSA are supplied by the following sources and systems: 

Source 

Gulf Coast Aquifer 

Trinity River from 
Lake Livingston 
(City of Houston 
has 70 percent 
share of yield) 

Trinity River from 
Lake Li v i ngs ton 
through Tr ini ty 
Ri ver Au thor i ty 

Location 
System Reference User 

Numerous Figure 3 City of Houston, 
other cities, and 
industries 

Well Fields 

Coastal Industr ia1 Figure 17 
Water Authori ty 

Mainly industries 
in the ship channel 
area of Harris 
County and indus­
tries in eastern 
Chambers County. 

Canal and Pipe-
line system 

Devers Canal 
Systen 
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Figure 17 Snall amount used 
by sulfur mining 
industry in 
southern Liberty 
County. Mainly­
for irrigators in 
Liberty and 
Chambers Counties. 
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Ho uston MSA Water Supply Proiects 
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Source 

San Jacinto River 
from Lakes Conroe , 
Lewis Creek, Houston 
and Sheldon 

Brazos River 
through the Brazos 
Ri ver Authori ty 

System 

River and 
Pipeline 

Canals A and 
B Systan 

Location 
Reference 

Figure 17 

Figure 17 

User 

City of Houston, 
San Jacinto River 
River Authority , 
and p::>wer plants . 

Various cities and 
industries in Fbrt 
Bend, Brazoria and 
Galveston Counties. 

Municipal, manufacturing , steam-e1ectric, and mining water requirements 
during the 1980's in Harris, Galveston , and Montgomery counties 
(including the Houston Water Systan and other large systems) will have 
to continue to be met by both ground-water and surface-water 
resources. However, because of land subsinence, movaoent of geologic 
faults, and p::>tential saline-water encroachment, ground water 
withdrawals will need to be reduced. The remainder of the require:nents 
throughout the 1980's need to be met by existing surface-water supplies 
in the San Jacinto and Trinity River Basins; namely Lakes Conroe, 
Houston, and Livingston (Figure 17). Supplies from Lake Livingston in 
the Trinity River Basin will be conveyed to the Houston area via the 
Coastal Industrial Water Authority (CDNA) canal and pipeline system 
(Figure 17) and the Luce Bayou Diversion Project (Figure 17). The City 
of Houston's share of Wallisville Lake in Chambers and Liberty counties 
(Figure 17) could be conveyed to the Houston area via the CIWA System. 
The projected urban needs for surface water for the Houston systan and 
other systems in Harris, Galveston and Montgomery counties is expected 
to be 2.2 million acre-feet in the 2000 . Therefore, between 1990 and 
1995, the Houston systan and other large systems in the three counties 
are expected to need additional surface-water supplies. Also, 
comparison of projected surface-water requirements (1.8 and 3.5 million 
acre-feet in 2000 and 2030 , respectively) with the supplies from Lakes 
Conroe and Houston and the delivery capabilities of the CTWA System and 
the Luce Bayou Diversion Project (a total of about 1.8 million acre­
feet) indicate that additional facilities for conveyance of water from 
the Trinity River Basin to the three counties will be needed after the 
year 2000 . Additional surface-water supplies needed in the three 
counties within the MSA after 2000 could be obtained from new and 
existing reservoirs in (1) the Trinity River Basin , such as Lake 
Tennessee Colony (Figure 17), (2) the San Jacinto River Basin, or (3) 
the Neches and Sabine River Basins (Figure 2) east of the Trinity River 
Basin where substantial surface-water surpluses are expected to exist 
in the year 1990 and beyond. 

'Itle ground-water resources of the Gllf Coast lIquifer (Figure 3) , Brazos 
River water delivered by the Canals A and B System (Figure 17), and 
Trinity River water delivered by the Devers Canal system (Figure 17) 
supply other large urban water needs within and adjacent to the MSA in 
Waller, Fort Bend, Brazoria , Galveston and Liberty counties. Lakes 
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W.M. Harris and Brazoria (Figure 17-Brazoria County) are off-channel 
regulating reservoirs which are used in a system to deliver Brazos 
River water for municipal and industri~l needs in the Freeport area . 
Lake, Smithers (Figure 17-Fort Bend County) is a relatively small 
impoundment on Dry Creek which is used as a cooling reservoir by a 
power plant operated by Houston Lighting and Power Company. Al l of 
these water supplies and their related facilities are expected to 
adequately supply the remaining large urban water needs of the MBA 
through the year 2030 . 
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KILLEEN-TEMPLE MSA 

Description of Killeen-Temple MSA - The MSA is area No. 13 on Figure 1, 
and is oonprised of Bell and Coryell co1.mties which cover about i , 090 
square miles in the Brazos River Basin. Average annual precipitation 
ral'lg'es fran about 28 to 35 inches . Average annual tanr:eratures range 
fram 65 F to 68 F. The principal cities are Temple , Killeen, Belton, 
Copperas Cove , and Gatesville. Other cities in the MSA are listed in 
Appeooix c. 

Economy of Killeen-Temple MBA - The area economy has concentrations in 
trade, government, hospitals , and military. The furniture industry 
ranains the most imp::>rtant source of manufacturing anployment. 
Manufacturing contributes 7.2 percent to the total personal income of 
the MSA. The regional econanic outlook is for continuing daninance of 
the econany by the military sector, with increasing employment 
opportunities due to industrial expansion . 

Water Quality Management Planning in Killeen- Temple MSA - The Killeen­
Tanple MSA is located in both the Killeen-Tanple Designated Area and 
the Brazos Basin planning area. The Central Texas Council of 
Governments is the planning agency for the designated area and the 
Texas Deparbnent of Water Resources (TOWR) contracted with the Brazos 
River Authority (BRA) to do the planning in the MSA. The initial plans 
for both areas identified wastewater facility needs, developed a 
management plan for wastewater treatment, and assessed the impa.ct of 
point and nonpoint sources of pollution. Subsequent planning 
activities in both areas have focused on updating sewerage needs as 
necessary . 

Continuing planning in the designated area also focused on the impacts 
of septic tank communities on the water quality of Lake Belton and 
Stillhouse Hollow Reservoir. The effects of other nonpoint sources and 
point sources on these lakes were also addressed. The study concluded 
that the current water quality is good and that no irrrnediate threat to 
the lakes fran development is apparent. However , some signs of 
accelerated euthrophication are apparent , especially in the upper Leon 
River arm of Lake Belton . The report conclooes that the situation 
should be closely monitored for changing trends in water quality. The 
TDWR has conducted an intensive survey of Nolan Creek and is revising 
the waste load evaluation of point source dischargers. The survey 
results indicate that the previously poor condition of this stream has 
im~oved considerably after the upgrading of the dischargers as 
identified in the initial plan. 

In the Brazos River Basin portion of the MSA, the BRA is conducting a 
stooy of the impacts of septic systems in the carmuni ty of Salado on 
Salado Creek in Bell County. 'nle report concluded that septic systems 
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did not adversely affect the quality of the creek. Septic systems 
should continue to be suitable , if properly regulated , and if 
population density does not increase drastically. All recommendations 
made during the water quality management process in both areas are 
considered by local advisory c<mnittees as required by the regulations 
of the Federal Clean Water Act. 

Floodplain Management Program in Killeen-Temple MSA - The Federal 
Emergency Management Agency has designated both counties and 14 
incorporated cities in the MSA as being subject to potential flooding 
problems fran a lOO-year flood event (Appeooix C). Flood hazard 
boundary maps identifying flood-prone areas have been published for 
both counties and 12 incorporated cities in the MSA (Appendix C). 
Presently, the two counties and 12 of the cities in the MSA have 
adopted local floodplain management programs (Appeooix C) in compliance 
with the requirements regarding participation in the National Flood 
Insurance Program (NFIP) . Participation in the NFIP makes flood 
insurance available to MSA residents presently in the floodplain and 
will afford some degree of protection against monetary losses due to 
flooding. Enforcement of the local floodplain management programs 
would assure that future development will be located so as to e l hninate 
damage fran the lOO-year flood . Detailed Flood Insurance Rate Studies 
which supply detailed lO-year , 50-year , IOO-year , and SOO-year flood 
event data have been canpleted for both counties and 11 of the 
incorporated cities in the MSA (Appendix C) • 
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Popul ation and Empl oyment within the Killeen-Templ e MSA 

:-------------------Projections ------------_. 
Item . 1960 1970 19BO :Series : 1990 : 2000 : 2010 2020 : 2030 . 

------- (Thousands) ---- ------- ---- (Thousands) - - --- --------

Low 250 . 0 304 . 6 372 . 3 445 . 7 515 . 6 
Total Population 11B.1 159.B 214.7 High 25B . 9 343 . 0 449.6 563 . 1 715 . 3 

Low 221.3 265.6 316 . 6 372 . 6 425 . 3 
Urban Popul ation 72.6 132. B 170.6 High 229.2 299 . 0 3B1. 9 470.3 5BB . B 

Low 2B . 7 39 . 0 55 . 7 73 .1 90 . 3 
Other Popul ation 45.5 27 . 0 44. 1 High 29.7 44.0 67 . 7 92 . B 126. 5 

Low 142. 7 173 . B 209 . 1 246 . 2 2BO . 0 
Employment 2B . B 3B . 3 10B. 6 High 147. B 195.8 252.4 311. 0 388 . 5 
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Water SUpply Outlook and Problems in the Killeen-Temple MSA - Currently 
within the MSA, approximately B3 percent of the water used for urban 
needs (municipal, manufacturing , and mining purposes) is supplied by 
developed surface-water resources in the MBA. The remaining 17 percent 
is supplied by ground~ater resources. Approximately 95 and 97 percent 
of the MSA's projected urban water requirements are expected to be 
supplied by developed surface-water resources , and approximately five 
and three percent by ground-water resources in the years 2000 and 2030 , 
respectively . 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems , facility costs, and water rights. Many of 
the systems are located in areas distant from reliable sources of 
supply. Under this condition , the cost of required delivery and 
treatment facilities to develop a reliable supply may be relatively 
high in relation to costs for other cities in the MSA. ~so , 
sufficient surface water or ground water to adequately fulfil l the 
water needs of these urban systems may not be readily available or 
surface-water supplies may not be accessible through an ent i ty having 
water rights . 

All major municipal , military and manufacturing water systems in the 
MSA will be adequately supplied by Lakes Belton or Stillhouse Hollow 
(Figure lB) or by other reservoirs in the Brazos River Authority system 
through the year 2030 . The larger systems include Temple , Ki lleen , 
Fort HoOO. , gelton , and Copperas Cove. 'Itle Gatesville system is 
currently using ground water from the Trinity Group Aquifer (Figure 3); 
however, the c ity is invest igating the possibility of obtaining a 
surface-water supply . 
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IAREDO MSA 

- The MSA is area No . 14 on Figure 1, and is 
WhjlCh covers about 3 , 306 square ~iles in parts 

of the Rio Grande aoo Nueces River Basins . Average annual 
precipitation ranges from 21 to 23 inches . Average annual temperatures 
range from about 71°F to 730 P. The principal city is Laredo. 

Econcrny of Laredo MSA- 'The area econnny is primaei 1 y concentrated in 
the services and trade sectors . The apparel , food processing and 
printing industries remain the most important sources of manufacturing 
employment . Manufacturing contributes 4. 1 percent to the total 
personal income of the MSA . The regional economic outlook is for 
continuing dependence on trade generated by Laredo ' s location on the 
Mexican border . 

Water Quality Management Planning in Laredo MSA - The Laredo MSA is 
approximately equally divided between the Middle Rio Grande River Basin 
and the Nueces River Basin; however , most of the popl.llation is located 
within the Middle Rio Grande Basin. The Texas Department of Water 
Resources contracted with the Nueces River Authority for water quality 
management planning in the Nueces Basin and directly conducted the 
planning for the Middle Rio ~ande Basin. The initial plans for both 
basins identified wastewater facility needs within the MSA and 
subsequent planning efforts reviewed the needs and updated them as 
found necessary . All recommendations made during the water quality 
management process in both basins are considered by local advisory 
committees as required by the regulations of the Federal Clean Water 
Act . 

Floodplain Mangement Program in Laredo MSA - The Federal Emergency 
Management Agency has des ignated Webb COunty and the Ci ty of Laredo as 
being subject to potential flooding problems from a IOO- year flood 
event (Appendix C) . Flood hazard ooundary maps identifying flood- prone 
areas have been published for both the county and the city (Appendix 
C) , but presently , only the city has adopted a local floodplain 
management program (Appendix C) in compliance with the requirements 
reqarding participation in the National Flood Insurance Program 
(NFIP) . Participation in the NFIP makes flood insurance ~vailable to 
MSA residents presently in the floodplain and will afford some degree 
of protection against monetary losses due to flooding. Enforcanent of 
the local floodplain management programs would assure that future 
development 'llill be located so as to eliminate damage from the IOo-year 
flood. Detailed Flood Insurance Rate Studies have been completed for 
Webb County and the City of Laredo (Appendix C). These studies 
provide detailed IO-year , 50- year , IOO- year, and SOD- year flood event 
data . 

- 107 -



Population and Employment within the Laredo MSA 

:-----------------Projections ----------------
I tan 1960 1970 1980 :Series : 1990 : 2000 : 2010 : 2020 : 2030 

---(Thousands)---- ------------ (Thousands)-------------

Low l29.6 l60 . 0 190 . 5 221.9 256.4 
Total Population 64 . 8 72 . 8 92.2 High l37 . l l76 . l 2l4 . 7 259 . 3 299.8 

Low ll9 . 2 l46.6 l74.5 203.3 234 . 9 
Urban Population 60 . 7 69 . 0 9l .4 High l26.l l61.3 196.7 237 . 5 274.6 

Low lO.4 l3.4 l6 . 0 l8.6 21.5 
Other Population 4. l 3. 8 7.8 High H.O l4 . 8 l8 . 0 21.8 25.2 

Low 51.2 63 . 2 74 . 0 84 . 8 96.4 
Employment l 6.4 19. 0 36.6 High 54.2 69 .5 83 .4 99.7 H2 . C 
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~~~~!u'-'edCurrentlY within 
, ~ for urban needs 

(municipal, manufacturing , steam-electric power generation , and mining 
purposes) is supplied by developed surface-water resources adjacent to 
the MSA. 'ltle renaining three percent is supplied by ground-water 
resources. In the year 2000 , only about 61 percent of the MSA ' s 
projected urban water requirements (51 . 1 thousand acre-feet) are 
expected to be suppUErl frem developed surface-water resources , and 
only about three percent by ground-water resources . In the year 2030, 
only about 37 percent of the MBAls projected urban water requirements 
(86 . 0 thousand acre-feet) are expected to be supplied by developed 
surface-water resources, aoo only aoout three percent by ground-water 
resources . Water shortages for urban needs within the MSA are expected 
to be about 18. 4 thousand acre- feet in 2000 and about 52 . 0 thousand 
acre- feet in 2030 . The shortages are expected to begin bet ween 1985 
and 1990 as descr i bed bel ow. 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems , facility costs , and water rights . Many of 
the systems are located in areas distant fram reliable sources of 
supply. Under this condition , the cost of required delivery aoo 
treabment faci l ities to develop a reliable supply may be relatively 
high in relation to costs for other cities within the MSA . Also , 
sufficient surface or ground water to adequately f ul f ill the water 
needs of these urban systems may not be readi l y ava i lable or surface­
water supplies may not be accessible through an entity hav i ng wate r 
rights . 

'Itle Laredo MSA is located wi thin the Middl e Rio Grande Valley which 
will continue to be provided surface water from Lake Amistad which is 
part of the Lake lmistad- Lak.e Falcon system (Figure 19). Supplies fram 
the system for in-basin needs , as wel l as needs for the southern 
fX)rtion of the ~eces-Rio Grande Coastal Basin in the Lower Rio Grande 
Valley , are presently allocated on the basis of 1977 ru l es of the Texas 
Water Ccmnission. '!hese rules are based upon water rights recognized 
in the Middle Rio Graooe (between Lake Amistad and Lake Falcon) f r orn 
water rights and claims of a "Final Determination" by the O::mnission , 
and in the "Lower Rio Grande Valley Water Case ." 'Itle 1977 specific 
water allocation for urban uses fram the reservoir system is about 
186.0 thousand acre-feet per year . TOtal urban water needs within the 
service area of the Lake Amistad- Lake Falcon system including the 
Laredo MSA is expected to reach about 312. 9 thousand acre-feet in the 
year 2000 . Serious regional urban water shortaqes within the Lake 
Amistad- Lake Falcon serv ice area are expected to occur between 1985 and 
1990 based on the current urban water al location (supply) of 186 . 0 
thousand acre- feet . Under present cond itions , 100. 0 thousand acre-feet 
of storage in Lake Jlrnistad and Lake Falcon are set asirle for emer gency 
urban needs under drought conditions for the Middle and Lower Rio 
Grande Valleys for authorized allocations by the adjudication 
certificates. 
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On the basis of experience of the irrigator s served by the Lake 
hnistad- Lake Falcon system , aoo the results of the Department 1 s 
analyses of long- term reservoi~ operation studies of the system that 
were conducted by the International Boundary and Water Commission , 
shortages of water necessary to meet the full demands of the currently 
adjudicated acreage in the Lower Valley below Lake Falcon (about 740 
thousand acres needing about 1.B7 million acre- feet of water annually) 
are expected to occur more than 70 percent of the tUne , although 
substantial or serious shortages would occur less than 30 percent of 
the time . During critical drought periods, substantial shortages will 
occur and a significant part of the current irrigated acreage would 
have no irrigation water supply. 

High concentrations of total dissolved solids occur in ground~ater 
supplies fran the Carrizo-l'1ilcox Aquifer (Figure 3) within ~Vebb County 
(MSA). This sal inity as well as the great depths at which the aquifer 
occurs , the low permeability of the aquifer and the aquifer 1 s low 
recharge rates do not permit adequate amounts of ground water to be 
developed for moderate to large municipal and manufacturing supplies 
within the MSA. 
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LONGVI EW-MARSHALL MSA 

Description of Lonwiew41a.rshall MSA - The MSA is area No . 15 on Figure 
1, and is canpnsed of Gregg and Harrison counties which cover about 
1,176 square miles in parts of the Cypress Creek and Sabine River 
Basins . Average annual precipita~ion ranges from 45 to 47 inches. 
Mean annual tem~rature is about 64 F. The principal cities are 
Longview , Marshall, ~ilgore and Gladewater. other cities in the MSA 
are listed in Appendix C. 

Econony of Longview-Marshall MSA -The area econO'nY has high 
concentrations of activity in the manufacturing , trade and mining 
sector s . Manufacturing is diversified and contributes 24 .4 percent to 
the total personal income of the MSA . The regional economic outlook is 
for steady growth and continuing development of the oil, gas , and 
lignite extraction industries. 

Water Quality Management Planning in Longview41a.rshall MSA - The 
Longview-Marshall MSA is located in both the Sabi ne River Basin and the 
Cypress Creek Basin. The Texas Department of water RBsources (TOWR) 
contracted with the Sabine River Authority of Texas for water quality 
management planning for that portion of the MSA in the Sabine River 
Basin comprising the greater part of Gregg County and the southern half 
of Harrison County. The TDWR also contracted with the Northeast Texas 
Municipal Water District to do the planning for the remainder of the 
MSA which is in the Cypress Creek Basin . The initia l plans for both 
basins identified wastewater facility needs within the MBA and 
subsequent planning efforts reviewed the needs and updated them as 
necessary. In recent years , the Sabine River above Toledo Bend 
Reservoir has experienced recurrent critical dissolved oxygen levels, 
particularly in the area downstream from the City of Longview . An 
bnportant part of the initial planning efforts in the Sabine River 
Basin was mathematical modeling of the stream system. Simplified 
modeling of the instream impact of ccmbined point arx:l nonpoint source 
loads has indicated that stormwater runoff may represent a potentially 
significant detriment to the oxygen resources in the Longview area 
strean segment. To refine and substantiate the nonlXlint source loading 
estimates , an urban runoff sampling program was canpleted in February 
1984 in the Longview urban area. In general , the data collected in the 
study do not indicate significant impacts from nonlXlint sources upon 
the Sabine River in the study area . Due to historic water quality 
problems docunented in the Longview area (segment 0505), continued 
monitoring of water quality conditions was reccmnended. All 
recommendations made during the water quality ~anagement process in 
both basins are considered by local advisory committees as required by 
the regulations of the Federal Clean Water Act . 
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Floodplain Management Program in Longview-Marshall MSA '!he Federal 
Emergency Management Agency has designated both counties and 12 
incorporated cities in the MSA as being subject to potential flooding 
problans fran a lOa- year flood event (Appeooix C). flood hazard 
boundary maps identifying flood-prone areas has been published for both 
counties aoo for 11 of the incorporated cities in the MSA (Appeooix 
C). Presently, one C01.IDty and six cities in the MSA have adopted local 
floodplain managanent prograns (Appeooix C) in canpliance with the 
requirements regarding participation in the National Flood Insurance 
Program (NFIP) . Participation in the NFIP makes flood insurance 
available to MSA residents presently in the floodplain and will afford 
sane degree of protection against monetary losses due to floodirg. 
Enforcement of the local floodplain management programs would assure 
that future development will be located so as to elbninate damage from 
the lOa-year flood. Detailed Flood Insurance Rate Studies which supply 
detailed la-year , 50-year, lOa-year, and SaO- year flood event data have 
been canpleted for four cities in the MBA (Appendix C) • 
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Population and Employment wi thin the Longview- liarshall MSA 

:-----------------Projections ----------------
Iten 1960 1970 1980 : Series 1990 2000 : 2010 : 2020 : 2030 

-------(Thousands)- -- ---(Thousands)-------------

Low 155. 3 189 . 3 213 . 1 235 . 5 266 . 9 
Total Population ll5 . 0 120.8 151. 7 High 186. 4 212.3 236 . 4 269.7 306 . 9 

Low ll3 . 6 140.1 156.5 172.0 194.6 
Urban Population 80 . 1 84 . 9 109. 3 High 137 . 4 156. 3 172. 8 196.5 223 . 1 

Low 41. 7 49.2 56 . 6 63 . 5 72 . 3 
other Populaton 34.9 35.9 42 . 4 High 49 . 0 56 . 0 63 . 6 73 . 2 83 . 8 

Low 86 . 1 105. 0 ll6.2 124 . 4 140. 9 
Employment 40.0 44.4 76 . 6 High 103.3 ll7 . 7 129.0 142.4 162.0 
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Water Supply Outlook and Problems in the Longview-Marshall MSA 
Currentl y within the MSA, approximately 87 percent of the water used 
for urban needs (municipal, manufacturing , steam-electric {X>wer 
generation , and mining purposes) is supplied by developed surface-water 
resources in and adjacent to the MSA. The remaInlng 13 percent is 
supplied by ground-water resources . Approximately 98 and 99 percent of 
the MSA ls projected urban water requirements are expected to be 
supplied by developed s urface-water resources , and approximately two 
and one percent by ground-water resources in the years 2000 and 2030 , 
respectively . 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems , facility costs , and water rights. Many of 
the systems are l ocated in areas distant from reliable sources of 
supply. Under this coooition , the cost of required delivery and 
treabment facili ties to develop a reliable supply may be relatively 
high in rel ation to costs for other cities in the MSA. Also, 
sufficient surface water or ground water to adequately fulfill the 
water needs of these urban systems may not be readily available or 
surface-water supplies may not be accessible through an entity having 
water rights . 

The urban surface-water requirements within the MSA are expected to be 
about 141. 6 t housaoo acre-feet in the year 2000, which includes the 
municipal and industrial water needs for the Longview, Marshall , 
Kilgore, Gladewater , and other urban water systems. After the year 
2000 , the urban water needs of these systems cannot be adequately met 
by the dependable supplies fran Lakes Cherokee , Gladewater, Caddo, and 
Lake Fork (Figure 20). '1l1e MSA IS additional water needs after 2000 may 
be met by the construction and development of the proposed Big Sandy 
Lake (Figure 20) and the proposed Prairie Creek Lake (Figure 20) with 
direct diversion capabilities from the Sabine River . An alternative to 
the above pro{X>sed reservoir projects would be the development of 
Little Cypress Lake (Figurre 20) a proposed reservoir project on Little 
Cypress Bayou . 
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Brazos 

UJBBOC K MSi\ 

- 'Itle MSA is area No. 16 on Figure 1, aM is 
which covers about 893 square miles in the 

River Basin. Average annual precipitation is about 18 inches. 
Average annual temperature is about 60 F. '!he principal city is 
Lubbock. other cities in the MSA are listed in Appendix C. 

Econornx of Lubbock K~A - The area economy has high employment 
concentrations in the trade and services sectors. The heavy equipment 
and electronics industries are the most Unportant sources of 
manufacturing employment. Manufacturing contributes 10.8 percent to 
the total personal income of the MSA. The regional economic outlook is 
for continuing dependence on agriculture with increasing employment 
opportunities in manufacturing . 

Water Qualit:( Management Planning in Lubbock MSA - The Wbbock MSA is 
located ent lrely within the Brazos River Basin. The Texas Deparhment 
of water Resources contracted with the Brazos River Authority for water 
quality management planning in the basin . The initial plan for the MSA 
portion of the basin identified wastewater facility needs and 
subsequent planning efforts reviewe.1 the needs and upjated than as 
found necessary. Additionally, the impacts of point and nonp:lint 
sources of pollution were analyzed. The wasteloads were found to be 
within the assimilative capacity of the streams and no further special 
studies were identified. All recommendations made during the water 
quality managanent process are reviewed by an advisory committee as 
required by the regulations of the Federal Clean Water Act. 

Floodplain Management Program in Lubbock MSA - The Federal Emergency 
Management Agency has designated Lubbock County and six incorporated 
cities in the county as being subject to potential flooding problems 
fran a IOO-year flood event (Appendix C) . Flood hazard boundary maps 
identifying flood - prone areas have been published for the county am 
for four of the incorporated cities in the MSA (Appeooix C) . 
Presently, four of the cities have adopted local floodplain management 
programs (Appendix C) in compliance with the requirements regarding 
participation in the NationQl Flood Insurance Program (NFIP) . 
Participation in the NFIP makes flood insurance available to MSA 
residents presently in the floodplain and will afford some degree of 
protection against monetary losses due to floading. Enforcement of the 
local floodplain management programs would assure that futUre 
development will be located so as to eliminate damage fram the IOO-year 
flood . As indicated in Appendix C, IA:!tailed Flood Insurance Rates 
Stooies have been completed for two of the incorporated cities . These 
studies provide detailed lO-year, 50-year , IOO- year, and 500-year flood 
event data. 
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Population and Employment within the Lubbock MBA 

:----------------Projections------------------
'tan 1960 1970 1980 : Series : 1990 : 2000 : 2010 : 2020 : 2030 

- -- -- (Thousands)- -- ------------- (Thousands) -------------

Low 242 .4 270.8 299.3 328 . 4 356 . 8 
Total Population 156.3 179. 3 211. 7 High 250. 0 285 . 4 323.5 361.9 415 . 7 

Low 220.6 246 . 7 272 . 4 298 . 7 324 . 3 
Urban Population 138.8 163.1 189.4 High 227 . 6 260 . 0 294 . 4 329 . 2 377 . 8 

Low 21.8 24 . 1 26 . 9 29.7 32 . 5 
Other Population 17. 5 16.2 22.3 High 22 . 4 25 . 4 29 . 1 32 . 7 37 . 9 

Low 129.9 145 . 2 157. 8 170 . 3 181. 9 
El'nployment 56 . 6 67 . 6 106 .7 High 134.1 153. 0 170. 6 187 . 7 212 . 0 
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Water SUpply Outlook and Problems in the Lubbock MSA - Currently within 
the MSA, approximately 80 percent of the water used for urban needs 
(municipal, manufacturing , and steam-electric power generation 
purrx:>ses) is supplied by developed surface-water resources adjacent to 
the MSA. The remalnlng 20 percent is supplied by ground-water 
resources . Approximately 81 and 73 percent of the MSA ' s projected 
urban water requirements are expected to be supplied by developed 
surface-water resources , and approxUnately 19 and 27 percent by ground­
water resources in the years 2000 and 2030, respectively . 

Many of the growing urban water systens within the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systens , facility costs , and water rights. Many of 
the systems are located in areas distant from reliable sources of 
supply. Under this condition , the cost of required delivery and 
treabment facilities to develop a reliable supply may be relatively 
high in relation to costs for other cities in the MSA. Also, 
sufficient surface water or ground water to adequately fulfill the 
water needs of these urban systens may not be readily available or 
surface-water supplies may not be accessible through an entity having 
water rights. 

'!he City of Lubbock is the largest urban water system in the MSA . 
Currently, the Lubbock System receives its water supply from (1) Lake 
Meredith (Figure 2) via the Canadian River M.micipal Water Authority 
(CRMWA) pipeline (Figure 21) , and (2) the Sand Hills well field , 
Shallowater well field , and wel l s within the city (Figure 21) , all of 
which are completed in the High Plains (Ogallala) Aquifer (Figure 3). 
CUrrently, on an average basis , these supplies could provide about 59.9 
thousand acre-feet annually to the Lubbock System with about 73 
percent from Lake Meredith and 27 percent from the High Plains 
(Ogallala) Aquifer well fields. However , the High Plains (Ogallala) 
Aquifer within and near the city ' s well fields as well as throughout 
the Southern High Plains is not a renewable source of water . A steam 
electric power plant and an irrigator wi thin the MSA are presently 
using sewage effluent from the Lubbock System as a source of water , in 
order to increase overall water-use eff ic iency , and reduce the l oad on 
existing water supplies. 

'Ihe use of ground water from wi thin and adjacent to the MSA. is expected 
to continue to cause declining water levels and roouction of well 
yields . 'Ihe Ci ty of Lubbock has developed plans and secured the 
pennits to ohtain additional surface-water supplies to supplement 
present supplies from Lake Meredith and the High Plains (Ogallala) 
Aquifer well fields . The additional supplies being considered include 
Lakes POst and Justiceburg Which are proposed to be located on the 
North and South Forks of the Double Mountain Fbrk of the Brazos River 
in Garza County (Figure 21). These reservoirs operated as one system 
are expected to be capable of delivering a dependable supply of about 
45.6 thousand acre-feet annually. One possible pl an , if implemented , 
could result in the city recelvlng water from Lake Justiceburg 
initially and from the Lakes POst-Justiceburg system prior to 2000. 
These additional surface-water supplies and additional , potential 
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ground-water supplies from the High Plains (Ogallala) Aquifer outside 
of the MSA would be needed to meet the additional urban water needs of 
Lubbock and the MSA after the year 2000 and through the year 2030. The 
City of Lubbock is expected to continue using water supplies from Lake 
Meredith and their currently established well fields through the year 
2030 . 
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M:AILEN-EDINBUR~ISSION MSA 

Description of McAllen-Edinburg-Mission MSA - The MSA is area No. 17 on 
Figure 1, and is canpr ised of Hidalgo County which covers above 1,543 
square miles in parts of the Rio Gtande Basin and the Nueces- Rio 
Gtande Coastal Basin. Aver age annual ~ecipitation ranges from about 
22 to 26 inches. Average annual temperatures range from 73 F to 74 F. 
The principal cities are McAllen, Edinburg, Mission, and Pharr. Other 
c i t ies in the MSA ar e listed in Appendix c. 

Econ~ of McAllen-Edinburg-Mission MSA - The area economy has 
concentrations of emplo~nt in the trade and services sectors. The 
foed processing and textile industries are the most i'llportant sources 
of manufacturing employment. Manufacturing contributes 7.4 percent to 
the total personal inccme of the MSA . 'Itle regional econemic outlook is 
for continuing dependence on agriculture with a rapid growth rate . 

- The 

Designated Area . 'Ihe Lower Rio Grande Valley Developnent Counc 
(LRGVDC) is the designated planning agency . The initial plan for the 

designated area identified wastewater facility needs , developed a 
management plan for wastewater treabnent , aoo assessed the impacts of 
point and nonpoint sources of pollution . Continuing planning 
activities have focused on updating sewage disposal needs as needed ; 
the develor:ment of management systans and identification of sewage 
disposal needs for the many unincorporated ccmnunities or "colonias"; 
and the impacts of nonpoint sources (including pesticides and toxic 
substances). The first two topics are currently underway. The 
nonpoint source evaluation incllXled the moni toring of water , sediments 
and fish tissue by LRGVOC , the Texas Deparbnent of Water Resources 
(Tl:WR), and the u.s. Fish and Wildlife Service. 'll1e net result of 
these studies indicates that relatively high levels of some chlorinated 
hydr ocarbon pesticides can be found in sediments and some fish 
species . No particular existing source of these pesticides could be 
determined . 'll1e TOWR believes that these elevated levels are probably 
res idual effects from the heavy agricultural use of these pesticides in 
the past. 'll1e situation. will be monitored through the TDWR ' s stream 
monitoring network to see if levels decline over time, as they should . 
All reccmnendations mooe during the water quality management process in 
the designated area are reviewed by a local advisory committee as 
required by the regulations of the Federal Cl ean water Act . 

Fl oodplain Management Program in McAllen- Edi nburg- Mission MSA - The 
Federal amergency Managanent Agency has designated Hidalgo County and 
15 incorporated cities in the MSA as being subject to potential 
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flooding problans fran a lOO- year flood event (Appemix C) . Flood 
hazard boundary maps identifying flood-prone areas have been published 
for Hidalgo County and for 12 of the incorporated cities in the MSA 
(Appendix C). Presently , Hidalgo County and allIS incorporated cities 
in the MSA have adopted local floodplain management progrcrns (Appendix 
C) in canpliance with the requiranents regarding participation in the 
National Flood Insurance Program (NFIP). Participation in the NFIP 
makes flood insurance available to MSA residents presently in the 
floodplain and will afford some degree of protection against monetary 
losses due to flooding. &lforcement of the local floodplain management 
progrcrns would assure that future developments will be located so as to 
eliminate dCll\age fran the 100-year flood . Detailed Flood Insurance 
Rate Studies which supply detailed lO- year, 50-year, lOO-year , and 500-
year flood event data have been canpleted for Hidalgo County and nine 
cities in the MSA (Appendix C). 
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Population and Employment within the McAllen-Edinburg-Mission MSA 

:-----------------Projections-----------------
Itan 1960 1970 19BO : Series : 1990 : 2000 : 2010 : 2020 : 2030 

-------(Thousands)---- ----------- (Thousands) - - ------. 

Low 402.1 529 . 5 674 . 2 B44 . 6 104B.5 
Total Population lBO.9 lB1.6 2B3.2 High 431. 9 599 . 7 BOB.3 10B6. B 1411. B 

Low 293.6 3B5.4 490.B 614.B 763.2 
Urban Population 131. 2 135. 9 205.5 High 315 . 4 436.5 5BB .4 791.1 1027.7 

Low 10B.5 144.1 lB3 .4 229.B 2B5.3 
Other Population 49.7 45 . 7 77 . 7 High 116.5 163.2 219.9 295.7 3B4 . 1 

Low 149 . 3 196 . 6 246.2 303 .4 370.3 
Ehlployment 57 . 1 52 .1 92 . 6 High 160.4 222 . 6 295.2 390 . 4 49B.7 
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Water Supply Outlook and Problems in the McAl len- Edinburg-Mission MSA -
OJrrently wi thin the MSA, approxirnately 93 percent of the water used 
for urban needs (municipal, manufacturing, steam-electric power 
generation , a~J mining purposes) i s supplied by developed surfacewwater 
resources adjacent to the MSA. The remaining seven percent is supplied 
by ground-water resources . In the year 2000, only about 48 percent of 
the MSA ' s projected urban water requirements (145.0 thousand acre-feet) 
are expected to be supplied from devel oped surface~ater resources , and 
only about eight percent by ground-water resources . In the year 2030 , 
only about 22 percent of the MSA ' s projected urban water requirements 
(337. 5 thousand acre- feet) are expected to be supplied by developed 
surface-water resources, and only about three percent by ground-water 
resources. Water shortages for urban water needs within the MSA are 
expected to be about 64 . 0 thousand acre- feet in 2000 and about 253 . 2 
thousand acre-feet in 2030. The shortages are expected to begin 
between 1985 and 1990 as described below. 

Many of the growing urban water systems within the MSA have been and 
will continue to be :aced with problems related to the physical 
condition of the systems , facility costs , and water rights. Some of 
the systems are located in areas distant from reliable sources of 
supply_ Under this condition , the cost of required delivery and 
treatment facilities to develop a reliable supply may be relatively 
high in relation to costs for other cities in the MSA. Also, 
sufficient surface water or ground water to adequately fulfill the 
water needs of these urban systems are not readily available or 
surface-water supplies may not be accessible through an entity having 
water rights. 

'!be MSA is located within the Lower Rio Grande Valley which will 
continue to be provided , along with the Middle Rio Gtande Valley, 
surface wate r froo the Lake ltnistad-Lake Falcon system (Figure 22) . 
Supplies from the systan for in-basin needs, as well as nee:js for the 
southern portion of the Nueces- Rio Grande Coastal Basin in the Lower 
Rio ~ande Valley, are presently al l ocated on the basis of 1977 rules 
of the Texas Water Cbmmission. These rules are based upon water right5 
recognized in the "Lower Rio Grande Valley Water Case ," and in the 
Middle Rio Grande (between Lake ltnistad and Lake Falcon) upon a "Final 
Determination" of water rights am claims by the Ccmnission . "nie 1977 
specific water al location for urban uses fram the r eservoirs system is 
about 186.0 thousand acre-feet per year . Total urban water needs 
within the MBA and other areas s8rved by the Lake Amistad- Lake Falcon 
system is expected to reach about 312 . 9 thousand acre- feet in the year 
2000. Serious regional urban water shortages wi thin the Lake hnistad­
Lake Falcon service area are expected to occur between 1985 and 1990 
based on the current urban water allocation (supply) of 186.0 thousand 
acre-feet . Under present conditions , 100 . 0 thousand acre- feet of 
storage i n Lake A1listad and Lake Falcon are set aside for emergency 
urban needs umer drought conHtions for the Middle aoo [£)wer Rio 
~ande Valleys for authorized allocations by the adjudication 
certificates. 

On the basis 
lmistad-Lake 

of experience 
Falcon system , 

of the 
aoo 

irrigators 
the results 
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analyses of long-te~ reservoir operation studies of the system that 
were conducted by the International Boundary and water Cbmmission, 
shortages of water necessary to meet the full demands of the currently 
adjooicated acreage in the Icwer Valley below Lake Falcon (about 740 
thousand acres needing about 1.87 million acre-feet of water annually) 
are expected to occur more than 70 percent of the time, al though 
substantial or serious shortages would occur less than 30 percent of 
the tline. During critical drought periods, substantial shortages will 
occur and a significant part of the current irrigated acreage would 
have no irrigation water supply. 

High concentrations of total dissolved solids are often encountered in 
ground~ater supplies from the Gulf Coast Aquifer (Figure 3) within the 
MSA. Salini ty coupled wi th the low permeabil i ty of the aqui fer and low 
recharge rates do not pe~i t adequate aoounts of groum water to be 
developed. for mOOerate to l arge municipal and manufacturing supplies 
within the MSA. 
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MIDr..AND MSA 

Description of Midland MSA - The MSA is area No. 18 on Figure 1, and is 
comprised of Midland County which covers about 839 square miles, all of 
which is within the Colorado River Basin. Average annual precipitation 
is about 14 inches . Average annual temperature is about 64 F. The 
principal city is Midland . 

Economy of Midland MSA - The area economy hns high employment 
concentrations in the petroleum sector , with secondary emphasis in 
construction , services and trade . ~le petrochemical and oil and gas 
drilling equipment industries are the most important sources of 
manufacturing employment . Manufacturing contrihutes 6.7 percent to the 
total personal income of the MSA. The regional economic outlook is for 
steady growth and diversification with continuing dependence on energy 
resources . 

Water Quality Management Planning in Midland MSA - The MSA , which 
consists of Midland County , lies within the upper part of the Colorado 
River Basin , but is essentially non- contributing to the Colorado 
River. Through contract with the Texas Department of Water Resources , 
the Colorado River Municipal Water District is the water quality 
planning agency for the MSA and adjacent areas. The initial phase of 
the water quality management planning program included information on 
existing wastewater treannent facilities , existing water quality, 
existing l and use patterns , ex isting populntion , and projections of 
economic growth , population , and probable land use patterns . During 
this phase , problems with the wastewater treatment plants of Midland 
were identified . During the l ater phases of the plan , feasible 
alternative solutions were developed and an environmental assessment 
was done . The area ' s continuing water qua l ity management planni ng 
program has included public participation . A citizens advisory 
committee consisting of representatives from four groups (private 
citizens , public officials , public interest , and economic interest) 
reviewed all documents devel oped during the program, and provided input 
to the planning process . 

Floodplain Management Program in Midland MSh - The Federal Emergency 
Management Agency has designated Midland County and the City of Midland 
(Appendix C) as being subject to potential flooding problems from a 
lOO-year flood event (Appendix C) . Flood hazard boundary maps 
identifying flood-prone areas have been published for Midland County 
and the City of Midland (Appendix C) , and both entities have adopted 
l ocal floodplain manageroent programs (Appendix C) in canpliance with 
t he requirements regarding par ticipation in the National Flood 
Insurance Program (NFIP). Participation in the NFIP makes flood 
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insurance available to MSA residents presently in the floodplain and 
will afford some degree of protection against monetary losses due to 
flooding. Enforcement of the local floodplain management programs 
would assure that future development will be located so as to eliminate 
damage fram the IOO- year flood. Detailed Flood Insurance Rate Studies 
which suppl y detailed IO-year, 50-year, IOO-year, and SOD-year flood 
event data have not been completed in Midland County and the City of 
Midland (Appendix C) • 
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Population and Employment within the Midland MSA 

:-----------------Projections-----------------
I ten 1960 1970 1980 : Series : 1990 : 2000 : 2010 : 2020 : 2030 

-------(Thousands)---- -------------(Thousands)--------------

Low 102.0 110.6 115.2 119 . 8 125.5 
Total Population 67.7 65.5 82.6 High 114 . 4 126.2 134.7 143. 7 154 . 3 

Low 84.1 89.2 92 . 9 96.6 101.2 
Urban Population 62.6 59.5 70.5 High 94.3 101.8 108.6 115.9 124. 4 

Low 17.9 21. 4 22.3 23 . 2 24.3 
Other Population 5.1 6 . 0 12.1 High 20 . 1 24.4 26.1 27.8 29.9 

Low 62.6 67.9 69.6 71.2 73 . 3 
Employment 26.1 26.5 50 . 5 High 70.2 77 . 4 81.3 85.4 90.1 
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Water Supply Outlook and Problems in the Midland MSA - Currently within 
the MSA , approximately 62 percent of the water used for urban needs 
(municipal, manufacturing, and mining purposes) is supplied by 
developed surface-water resources adjacent to the MSA. The remaining 
38 percent is supplied by ground-water resources . Approximately 78 and 
84 percent of the MSA ' s projected urban water requirements are expected 
to be supplied by developed surface-water resources , and approximately 
22 and 16 percent by ground-water resources in the years 2000 and 2030 , 
respectively . 

The growing urban water systems within the MSA have been and will 
continue to be faced with problems related to the physical condition of 
the systems , facility costs , and water rights . These systems are 
located in areas distant from reliable sources of supply . Under this 
condition , the cost of required delivery and treabment faci l ities to 
develop a reliable supply may be re l atively high in relation to costs 
for other cities in the MSA . Also , sufficient sur face water and ground 
water to adequately fulfill the water needs of the urban systems may 
not be readily available or surfaoe-water supplies may not be 
accessible through a system having water rights . 

The City of Midland which is the only large urban water system in the 
MSA (Midland County) obtains part of its water supply fram the Colorado 
River Municipal Water District (CRMWD) . CUrrently, most of Midland ' s 
supply is from surface water provided by Lakes J .B. Thanas (Scurry and 
Borden County) and E. V. Spence (Coke County) (Figure 23) . The other 
current CRMWD supply for Midland is ground water from the Martin County 
well field (Figure 23). The city has a contract with the CRMWD to 
receive water supplies from the above CRMWD sources. Current city 
contracts with the CRMWD have ar rangements for the city to receive 
about a 50 million gallon per year increase. The City of Midland ' s 
renaining water supply is ground water fran the ci ty owned and operated 
Davis and McMillan well fields (Figure 23). However , both well fields 
when operated extensively have demonstrated water-level declines and 
decreasing well yields. Currently , the City of Midland produces most 
of its supplemental supply fram the Davis wel l field. During the 
winter , the city takes 4 to 5 million gallons per day of Davis well 
field water and recharges the McMillan well field where a significant 
amount of dewatered, unsaturated formation is available for underground 
storage. In the surrmer, the recharged water is pumped fran the 
McMillan well field to meet the city ' s peak demand. 

The major current and proposed water supply projects and distribution 
facilities of the CRMWD are shown on Figure 23. The CRMWD not only 
supplies part of the water for the City of Midland but 0180 provides 
all or part of the water supply for the cities of Odessa , Big Spring, 
Snyder , Stanton, San Angelo and Robert Lee (Figure 23), and thirteen 
(13) industrial customers throughout the region involved in petroleum 
refining, production of petrochemicals , natural gas processing , metal 
refining , and oil field enhanced recovery operations. Currently, the 
CRMWD delivers about 56 thousand acre-feet per year to its customer 
cities and industries. Of the 56 thousand acre-feet annual delivery, 
about 99 percent was for municipal use and 11 percent was for 
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manufactucing and mInIng. Approximately 79 percent of the annual water 
supply of the CRMHD is fran Lakes J.B. Thanas aoo E.V. Spence aoo other 
diversions fram the Colorado River. The remaining 21 percent of the 
annual supply is from the region's very limited ground-water resources 
provided by well fielrls which are indicated on Figure 23 in Scurry , 
Howard, Glasscock, Martin, Ector , aoo Ward counties . 

The projected urban surface-water requirements of the CR-1Ii1O service 
area , including the Midland MSA , are expected to be about 106 thousann 
acre-feet in the year 2000 . These requirements will continue to be met 
frem Lakes J . B. Thanas and E.V. Spence . However, shortly after 1990, 
an additional surface-water supply will be needed by the CRMWD and its 
customer cities and industries . This additional firm supply can be 
provided by Lake Stacy , a proposed reservoir to be located on the 
Colorado am Concho Rivers in Runnels, Calenan am Concho counties 
(Figure 23). This annual supply plus the annual dependable supplies 
fran Lakes J . B. Thcmas am. E.V. Spence v.uuld be capable of meeting the 
projected surface-water requirenents of the CIMi'ID incltt3ing the Midland 
MSA through the year 2030 . 
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OOESSA MSA 

Descripti on of Odessa MSA - The MSA i s area No . 19 on Figure 1, and is 
compr i sed of Ector Count y which covers about 907 square miles in parts 
of the Rio Graooe ard Col orado River Bas i ns . Average annual 
precipitation ra~es from 12 to 14 inches . Average annual temperatur es 
a re fram about 63 F to 6SoP. The principal c i ty is Odessa. 

Econany of Odessa MSA - The ar ea econany has high anployment 
concentrat i ons in the petroleun sector , wi th secondar y anphasis in 
construction , services , and trade . 'n1e petrochanical and oil and gas 
dr illing equi pment industr ies are the most Unportant source of 
manufacturing employment . Manufacturing contributes 13. 8 percent to 
the total per sonal income of the MSA. The regional economic outl ook is 
for continuing dependence on energy resources . 

Water Qual i ty Management Planni ng in Odessa MSA - Since most of the MSA 
(Ector County) lies withi n the Color ado River Basin , the Col orado River 
Municipal Water District through a contract with the Texas Oeparbnent 
of Water Resources is the principal water quality management planning 
agency for the MSA and adjacent area . The MSA essentially is 
noncontributing to the Colorado River . The initial phase of the water 
quality planning program included infonnation on existing wastewater 
treabnent faci1it:i!~s , existing water quality, existing l and use 
patterns , existing population , and projections of economic growth , 
population , and probable land use patterns. During this phase, 
problems with the wastewater treabment plants of Odessa were 
identified. During the later phases of the plan , feasible alternative 
solutions were developed and an environmental assessment was done . The 
conti nuing water quality management planning programs included a public 
participation program . A citizens advisory committee consisting of 
representat i ves of four groups (private citizens , public off iciflls , 
public interest and economic interest) reviewed all documents developel 
dur i ng the program and provided input to the planning process . 

Fl oodplain Management Program in Odessa MSA - The Federal Emergency 
Ma.nagement Agency has designated Ector County and two incorporated 
cities in the MSA (Appendix C) as being subject to potential flooding 
problems from a IOO-year flood event . Flood hazard boundflry maps 
identifying flood- prone areas have been published for Ector County and 
the Ci ty of Qjessa (Appendix C) . Presently , the county and the City of 
Odessa have local floodplain management prograns (Appendix C) in 
compliance with the requirements regarding participrltion in the 
National Flood Insurance Program (NFIP). Participation in the NFIP 
makes flood insurance available to MSA residents presentl y in the 
floodplain and will afford some degree of protecti on against monetary 
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losses due to flooding. Ehforceroent of the local floodplain managenent 
programs would assure that future development will be located so as to 
eliminate damage fran the lOa-year flood . Detailed Flood Insurance 
Rate Studies Which supply deta iled l a- year , 50-year , lOa-year , and 500-
year flood event data have not been canpl eted i n F.ctor County and the 
t wo incorporated c i t i es (Appeooix C) . 
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Population and Employment within the Odessa MSA 

:-----------------Projections-----------------
Iten 1960 1970 1980 : Series : 1990 2000 : 2010 : 2020 : 2030 

- - -----(Thousands)--- (Thousaoos) - - -- ----

Low 142.0 157 . 2 168 . 0 179 . 5 194.7 
Total Population 91.0 91.8 115. 3 High 154. 7 173. 7 189. 5 211.1 235 . 1 

Low 104 . 6 111.7 119 . 4 127 . 6 138 . 4 
Urban Population 80 . 3 78.4 90 . 0 High 113. 9 125. 5 134.7 150. 0 167. 1 

Low 37.4 45 . 5 48.6 51.9 56 . 3 
Other Population 10.7 13. 4 25 . 3 High 40 . 8 50.2 54 . 8 61.1 68 . 0 

Low 83 . 8 92 . 4 96 . 0 99 . 6 104 . 8 
Employment 33 . 3 35 . 9 58 . 9 High 91.2 102.1 108.3 117 . 1 126. 6 
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Water Supply Outlook and Problems in the Odessa MSA - Currently within 
the MSA, approximately 44 percent of the water used for urban needs 
(municipal, manufacturing and mining purposes) is supplied by ground­
water resources in and adjacent to the MSA. The remaining 56 percent 
is supplied by developed surface- water resources adjacent to the MSA. 
Approxllnately 73 and 94 percent of the MBAls projected urban water 
requirements are expected to be supplied by developed surface-water 
resources , and approxilnately 27 and 6 percent by ground-water resources 
in the years 2000 and 2030, respectively. 

The growing urban water systems within the MSA have been and will 
continue to be faced with problems related to the physical condition of 
the systems, facility costs, and water rights . These systems are 
located in areas distant from reliable sources of supply. Under this 
condition, the cost of required delivery and treatment facilities to 
develop a reliable supply may be relatively high in relation to costs 
for other cities in the MSA. Also, sufficient surface water or ground 
water to adequately fulfill the water needs of the urban systems may 
not be readily available or surface-water supplies may not be 
accessible through a system having water rights. 

The City of Odessa, which is the only large urban water system in the 
MSA (Ector County) obtains its water supply through the Colorado River 
Municipal Water District (CRMWD). Currently , most of Odessa's supply 
is from surface water provided by Lakes J.B. Thomas (Scurry and Borden 
Counties) and E.V. Spence (Coke County) (Figure 24). Deliveries of 
this water at times may contain same ground water from the CRMWD's 
Martin County well field (Figure 24). The other source of supply is 
ground water from the CRMWD's Ector County and Ward County well fields 
(Figure 24). 
The major current and proposed water supply projects and distribution 
facilities of the CRMWD are shown on Figure 24. The Davis well field, 
McMillan well field, and related pipeline shown on Figure 24 are owned 
and operated by the City of Midland. The CRMWD not only supplies water 
to the City of Odessa but also provides all or part of the water supply 
for the cities of Midland , Big Spring, Snyder, Stanton, San Angelo, and 
Robert Lee (Figure 24), and thirteen (13) industrial customers 
throughout the region involved in petroleum refining, production of 
petrochemicals, natural gas processing, metal refining, and oil field 
enhanced recovery operations . Currently, the CRMWD delivers about 56 
thousand acre-feet per year to its customer cities and industries. Of 
the 56 thousand acre-feet annual delivery, about 89 percent was for 
municipal use and 11 percent was for manufacturing and mining. 
Approxlinately 79 percent of the annual water supply for the CRMWD is 
fran Lakes J.B. Thanas and E.V. Spence and other diversions fran the 
Colorado River . The remaining 21 percent of the annual supply is from 
the regions very lUnited ground~ater resources provided by well fields 
which are indicated on Figure 24 in Scurry , Howard, Glasscock, Martin, 
Ector and Ward counties. 

The projected urban surfaoe-water requiranents of the CRMWD service 
area including the Odessa MSA are expected to be about 106 thousand 
acre-feet in the year 2000. These requirements can continue to be met 
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from Lakes J.B. Thomas and E.V. Spence. However, shortly after 1990 an 
additional surface-water supply will be needed by the CRMWD and its 
customer cities and industries. This additional finn supply can be 
provided by Lake Stacy, a proposed reservoir to be located on the 
Colorado and Concho Rivers in Runnels , Coleman and Concho counties 
(Figure 24) . This annual supply plus the annual dependable supplies 
from Lakes J.B. Thomas and E. V. Spence ~uld be capable of meeting the 
expected surface-water requirements of the CRMWD inclooing the ctlessa 
MSA through the year 2030 . 
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SAN ANGELO MSA 

Description of San Angelo MBA - 'Ihe MSA is area No. 20 on Figure 1, aoo 
is cam~ised of Tom Green County Which covers about 1, 500 square miles 
in ~he Colorado River Basin. Average annual precipitation ranges f60m 
about 17 to 21 inches . Average annual temperature is about 65 . 5 F. 
The principal city is San Angelo . 

Economy of San Angelo MSA - The area economy has high concentrations of 
employment in the fields of manufacturing, trade and services . 
Manufacturing employment , which is diversified and expanding , 
contributes 11.2 percent to the total personal income of the MSA. The 
regional economic outlook is for continuing development of industrial 
potential and reduction of i ts dependence on an agricultural base. 

Water Qualit~ Management Planning in San AngelO MSA The Concho 
Valley Council of Governments (CVCOG), through contracts with the Texas 
Department of Water Resources, is the water quality planning agency for 
the Middle Colorado Basin which includes the San Angelo MSA (Tool Green 
County) . The City of San Angelo operates sewage treatment plants 
using irrigation of fannland as their method of wastewater disposal, 
rather than discharging to a watercourse. Simplified modeling during 
the initial water quality management planning study indicated that 
discharge to the Concho River by the city , even under the most 
stringent effluent limits, would depress the dissolved oxygen 
concentration below the stream standard of 5. 0 mg/ l. Initial planning 
also revea led that significant impacts on North Concho River water 
quality are attributable to pollutants associated with urban runoff in 
and arourrl San Angelo. Nonpoint source and urban runoff studies in 
this area , recently completed as follow-up investigations , have 
identified the types of pol l utants , their severity and distribution , 
and suggested control measures wi th estimated costs. 'Il1e Ci ty of San 
Angelo has been designated as the management agency for the 
implementation of recarmended control measures and is interested in 
pursuing these measures (both structural and nonstructural) , subject to 
available funding . other water quality management planning work in the 
area involved wastewater facility needs analyses by CVOOG during the 
initial and subsequent plans arrl wastewater treabnent management agency 
identification . Public participation has been an element of the 
planning process from initial through subsequent planning studies with 
citizens advisory committees available for input and review of all 
relevant material . 

Floodplain Management Program in San AngelO MSA - The Federal Bmergency 
Management Agency has designated Tool Green County aoo the Ci ty of San 
Angelo (only incorporated city in the MSA) as being subject to 
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potential flood problems from a lOO-year flood event (Appendix C). 
nood hazard boundary maps identi fying flood-prone areas have been 
published for both the county and f or the city (Appendix C). Both 
enti ties have adopted local floodplain managanent progrzrns (Appendix C) 
in compliance with the requiranents regarding participation in the 
National flood Insurance Progran (NFIP). Participation in the NFIP 
makes flood insurance available to MSA r e sidents presently in the 
floodplain and will afford sane degree of protection against monetary 
losses due to flooding. Fllforcanent of the local floodplain managanent 
progrcrns would assure that future deve lopnent will be located so as to 
eillninate damage fram the IOO-year flood. A Detailed nood Insurance 
Rate Study has been completed for the City of San Angelo (Appendix C). 
This study supplies detailed IO-year, 50-year, IOO-year and SOO-year 
flood event data. 
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Population and Employment within the San Ange lo ~SA 

:-----------------Projections-----------------
Item 1960 1970 1980 : Series : 1990 : 2000 : 2010 : 2020 : 2030 

------- (Thousands) ---- ---------- (Thousaoos) - ------------

Low 83 . 9 96 . 4 102. 9 111.4 125 . 0 
Total Population 64 . 6 71.1 84. 8 High 96 . 0 103. 3 111. 9 125. 6 141.0 

Low 70 . 9 80 . 3 85 . 7 92 . 8 104 . 2 
Urban Population 58.8 63 . 9 73 . 2 High 81.8 86 . 1 93 . 2 104 . 7 117.5 

Low 13 . 0 16.1 17.2 18 . 6 20 . 8 
Other Population 5. 8 7.2 11 . 5 High 15.0 17 . 2 18.7 20 . 9 23 . 5 

Low 45.7 52 .5 55 . 2 58 . 7 64 . 9 
Employment 22 . 8 25 . 5 43.4 High 52 . 7 56 . 3 60.0 66.3 73.1 
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Water SUpply Outlook and Problems in the San Angelo MSA - Currently 
within the MSA, approxi~ately 96 percent of the water used for urban 
needs (municipal , manufacturing and steam- electric power generation 
purposes) is supplied by developed surface-water resources in and 
adjacent to the MSA . 'Ihe ranaining four percent is supplied by ground­
water resources . Approximately 96 and 93 percent of the MEA ' s 
projected urban water requirements are expected to be supplied by 
developed surface-water resources, and approximately four and seven 
percent by ground-water resources in the years 2000 and 2030 , 
respectively . 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems, facility costs , and water rights . Many of 
the systems are located in areas distant from reliable sources of 
supply. Under this col1cHtion, the cost of required delivery and 
treabment facilities to develop a reliable supply may be relatively 
high in relation to costs for other ci ties in the MSA. Also , 
sufficient surface water or ground water to adequately fulfill the 
water nee:1s of these urban systems may not be readily available or 
surface-water supplies may not be accessible through an enti ty having 
water rights . 

'Ihe City of San Angelo and tVA:) power plants are the only large urban 
water users within the MSA (Tom ~een County). The San Angelo Water 
System presently obtains most of its water supply from Lakes Nasworthy, 
Twin Butes, and D.C. Fisher (Figure 25) . Currently, about 23 thousand 
acre- feet are used from these sources. In addition , the city has a 
contract with the Colorado River Municipal Water District (CRMWO) to 
receive up to about 3. 0 thousand acre-feet annually by pipeline from 
Lake E.V. Spence (Figure 25) . The most current historical annual use 
from this source was only about 160 acre-feet. The capacity of the 
pipeline fran E.V. Spence is about 13. 2 thousand acre-feet per year . 
OJrrently , tVA:) power plants which use water frern Lake Nasworthy for 
cooling have a consumptive water use of about 1, 000 acre-feet per year . 

Lake TWin Buttes also provides an annual irrigation water supply for up 
to about 10,000 acres of i rr igated land in the San Angelo Project in 
the Veribest area of Tan Green County east of San Angelo . In 1980, 
Deparbment records indicate that 10, 000 acres were irrigated in the San 
Angelo Project using about 15.2 thousand acre- feet of water fram Lake 
Twin Buttes. In 1983, the amount of acreage irrigated was 8,000 acres 
and the anount of water used was 4.8 thousand acre-feet. '!he 
irrigation delivery from the reservoir varies fram year to year 
depending on available or expected storage in the reservoir. 
Irrigation deliveries are deteonined through periodic negotiations 
between the irrigators and the City of San Angelo. t.1nt1er current 
arrangements, the irrigators do not receive water if storage in the 
reservoir is expected to be less than 50.0 thousand acre-feet. Th.e 
city is then the sole user of water from Lake Twin Buttes when storage 
drops below the 50 . 0 thousand acre-feet level. 

Several times in the last 30 years , San Angelo has experienced water 
availability problems because of extreme drought conditions . ~ an 
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example, in the Spring of 1980 the only reservoirs having sufficient 
storage available were Lakes Twin Buttes and Nasworthy (Figure 25 ) . 
Lake O.C. Fisher (Figure 25) was dry . Recently, because of simil ar 
conditions, the city ma.de arrangements with the CRf'-I.'ID and constructed a 
13 . 2 thousand acre- feet per year capacity pipeline [ro n Lake E. V. 
Spence (Figure 25). 

Also the city has obtained ground-water rights in McCulloch, Menard and 
Concho counties and has completed an eight-well well field (Figure 25) 
in the Hickory Aquifer (Figure 4) . Currently the city plans to drill 
and compl e te additional wells, and eventually construct a pipeline 
(Figure 25) from the Menard-McCulloch-Concho County well f ield to the 
city. Current infonmation indicates that the completed well field will 
have about 30 wells which will be capabl e of delivering , on a short­
teDm basis , about 21 mil l ion gallons per day (23.5 thousand acre-feet 
annually) . If feasibl e , the city will probably construct the pipeline 
in the mid- to late 1980 ' s, and use ground-water from the well field 
during periods of extended drought , and perhaps in the summer during 
pedcx:1s of peak demand. 

The dependable supply fran Lakes Twin Buttes , Nasworthy, O.C. Fisher 
and E.V. Spence for the urban and irrigation water needs of the MSA is 
expected to be about 58 and 52 thousand acre- feet annually in the 
years 2000 and 2030 , respectively. If the Menard-McCulloch~oncho 
County well field is completed to include 30 wells , a supplanental 
annual ground-water supply of about 23 . 5 thousand acre-feet will be 
available on a stand-by basis . The exact annual sustained yield of the 
well field is unknown , but is probably quite low. 

The total projected surface-water requirements for the urban and 
irrigation water needs of the MSA are expected to be about 58 and 68 
thousand acre-feet in the years 2000 and 2030 , respectively . ~ 
comparison of supply and demand indicates that an add i tional fiDm 
surface-wate r supply will be needed by the MSA soon after the year 
2000 . One alternative for this additional supply is Lake Stacy a 
proposed reservoir located on the Colorado and Concho Rivers east of 
San Angelo (Figure 25) . When completed , Lake Stacy wil l be part of the 
CRfI1WD water supply system which could be connected to the San Angelo 
Water System (Figure 25) . 
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SAN AN!'ONIO MSA 

Description of San Antonio MSA - The MSA is area No. 21 on Figure 1, 
and is comprised of Bexar, Canal, and GJadalupe counties which cover 
about 2,527 square miles in parts of the San Antonio River, Guadalupe 
River, and ~eces River Basins. Average annual precipitation ranges 
fram about 28 to 34 inches. Average annual temperatures range fram 
about 660p to 690 P. '!he principal cities are San Antonio, New 
Braunfels and Seguin . Other cities in the MSA are listed in Appendix 
c. 

Econ~ of San Antonio MSA - The area economy has concentrations in the 
manufacturing, trade, and services sectors. Diversified light industry 
and machinery are the sources of most manufacturing employment. 
Manufacturing contributes 8.3 percent to the total personal income of 
the San Antonio MSA. '!he regional economic outlook is for a continuing 
impact of military sperrling am steady growth in all econanic sectors. 

Water Quality Management Planning in San Antonio MSA - Several 
organizations have been inVOlved with the water quality management 
planning in the San Antonio MSA. Initial planning for the designated 
area (Bexar County and minor parts of CQnal arrl GJadalupe counties in 
the San Antonio River B3.sin) was canpleted by the Alamo Area Council of 
Governments. The basic objectives of its Areawide Waste Treabment Plan 
were to provide a system for classification, storage , processing and 
retrieval of water quality data, a methodology for predicting nonpoint 
source pollution, a cost-effective and environmentally sound sewage 
treabment system, and a management framework to allow local officials 
to work in concert wi th local agencies to implement the initial plan 
and to insure continuing water quality planning. The designation of 
the area was cancelled after the initial planning effort and subsequent 
planning for the fonner designated area was corrlucted by the City of 
San Antonio, Cibolo Creek r-tlnicipal Authority and the San Antonio River 
Authority under contract to the Texas Deparbment of Water Resources 
(TIMR). 'll1e review am. update of wastewater facility needs was the 
primary focus of the continuing water quality management planning. The 
balance of the MSA (most of canal and Gladalupe counties) lies wi thin 
the Guadalupe River Basin where planning was undertaken by the 
Clladalupe-Blanco River Authority under contract to the 'IWR. In 
addition to identifying wastewater facility needs in the MSA , the 
initial plan of the Guadalupe River Basin contained a review and 
discussion of existing water quality data and conditions in Lake Dunlap 
in GJadalupe County. '!he emPlasis of the study was placed on nutrients 
(namely nitrogen and phosphorus) to detenmine their historical behavior 
in the lake, to make initial estimates of their sources and to 
detennine their effect on phytoplankton concentrations and macrophyte 
bianass. '!he st).ldy inclwed the developnent of a water quality, 
phytoplankton, and macrophyte model to be used to fonnulate and assess 
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alternative pollution control strategies for point and nonpoint 
sources . Subsequent to the i ni tial planning , a three phase study was 
conducted . Feasible control strategies were identified ; water quality , 
phytoplankton and macrophyte responses were analyzed; am the socio­
economic Unpacts of the most feas ible alternative control strategies 
were dete rmined . Phosphorus rencwal at the New Braunfels sewage 
treatment plant was pred.icted to have the most posit ive effect on the 
reduction of phytoplankton concentrations in Lake Dunlap ; however , the 
additional cost of phosphorus removal appears excessive for the 
marginal predicted gains (ten percent reduction in phytoplankton) . 
Therefore, no action has been taken in this regard at the current 
time . All recomne ndations made during the water quality numagenent 
process in both the San Antonio and Guadalupe River Basins are 
considered by l ocal advisory committees as required by the regulations 
of the Clean water Act . 

Floodplain Management Program in San Antonio MSA The Federal 
Emergency Management Agercy has designated all three counties and 25 
incorporated cities in the MSA as being subject to potential flooding 
problans fran a lOO-year flood event (Appeooix C) • flood hazard 
boundary maps identifying flood-prone areas have been publ i shed for the 
three counties and for the 25 incorporated. cities in the MSA (Appendix 
C). Presently, al l three counties and 22 of the cities in the MSA have 
adopted l ocal floodplain management progr ams (Appendix C) in compliance 
with the requirements r egarding participation in the National Flood 
Insurance Program (NFIP). Participation in the NFIP makes flood 
insurance available t o MSA residents present ly in the floodplain and 
will afford some degree of protection against monetary l osses due to 
flooding . Ellforcement of the local floodpla in management programs 
would assure that future development will be located so as to el Uninate 
damage from the lOO-year flood . Deta iled flood Insurance Rate Studies 
which supply deta iled lO-year , 50-year , lOO- year , and SOO- year f l ood 
event data have been completed for the thr ee counties and 22 c i ties in 
the MSA (Appendix C) • 
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Popul at i on and Empl oyment wi thin the San Antoni o MSA 

:--------------- --Projections---- --- - - - - ----- · 
ltan 1960 1970 1980 : Ser ies : 1990 : 2000 : 2010 : 2020 : 2030 

: 
(Thousands) ---- ------ - - ----- (Thousands) ------------ · 

Low 1270.9 1498.8 1725. 4 1974 . 8 2301. 3 
Total Population 736.0 888. 2 1072.0 High 1335.4 1622.2 1905. 8 2318.2 2959.0 

Low 1148 . 61349 . 51547 . 7 1765 . 6 2052 . 5 
Urban Population 639 . 2 771.2 938.8 High 1202 . 1 1457 . 0 1705. 1 2069.2 2638.8 

Low 122 . 3 149.3 177 . 7 209.2 248 . 8 
Other Population 96.8 117. 0 133. 2 High 133. 3 165.2 200 . 7 249 . 0 320 . 2 

Low 586 . 9 692.5 784 . 4 883 . 3 1012.3 
Employment 221.8 285.5 488 . 6 High 616 . 7 749.4 866 . 4 1036.8 1301.6 
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· ~~~~~~ - Currently e for urban 
needs (municipal, manufacturing , steam-electric power generation, and 
mining purposes) is supplied by grourrl water frOTl the Fdwards (Balcones 
Fault Zone), Trinity ~oup and Carrizo~ilcox Aquifers (Figure 3). 
The remaining 13 percent is supplied by surface-water resources; mainly 
frexn the GJadalupe River at New Braunfels and Seguin. Approximately 58 
and 35 percent of the MSA ' s projected urban water requirements are 
expected to be supplied by ground water and approximately 42 and 65 
percent by developed surface-water resources in the years 2000 and 
2030, respectively . 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems, facility costs , and water rights . Many of 
the systens are located in areas distant fran reliable sources of 
supply . Under this condition, the cost of requ irel delivery and 
treabment facilities to develop a reliable supply may be relatively 
high in relation to costs for other cities in the MSA. Also , 
sufficient surface water or ground water to adequately fulfill the 
water needs oE thl'~se urban systems may not be rearEly available or 
surface-water supplies may not be accessible through an enti ty having 
water rights. 

The City of San Antonio and other water systems in Bexar County are the 
largest users of water in the MSA. Currently, most of the municipal 
and manufacturing water ~ls in the county are met by ground water 
from the Edwards (Balcones Fault Zone) Aquifer (Figure 3). Several 
sma1l urban water systems in southern Bexar County use gr.ound water 
fram the carriZO-Wilcox Aquifer (Figure 3). The City of San Antonio 
Municipal Water Systan is prolMhly the largest such water system in the 
Uni ted States which relies entirely on groum water. hinter for cooling 
purposes at steam-electr ic power plants o{?erated by the Ci ty of San 
Antonio in Bexar County is obtained fran Lakes Victor Brauning am 
Calaveras (Figure 26), and from the Fdwards lquifer . Lake Olmos 
(Figure 26) which is owned and operated by the city is used only for 
flocxj control. Also , the city owns and oparate.s Mitche1l Lake (Figure 
26) which is a holdirnJ reservoir for treated sewage effluent. Part of 
this effluent is used for irrigation in the immediate area of the la~~ . 

The City of New Braunfels in Comal County relies entirely on ground 
water from the Edwards lquifer . A textile mill in New Braunfels uses 
water fran the Guadalupe River. Most of the City of Sequin's water 
supply is from the Gladalupe River. The city also uses water frem an 
Edwards Aquifer well in Comal County (Figure 26) . Most of the other 
smaller urban water systems in Comal and Gladalupe counties use water 
fran the E'rlwards, Trinity Group , and carriZO-Wilcox Aquifers . All of 
these systems in Comal and Guaoalupe counties are expected to continue 
to receive their supply frem these sources through the year 2030 . 

The Nueces , San Antonio and Gladalupe River Basins (generally fran 
Kinney County to Hays County within the extent of the E'rlwards (Balcones 
Fault Zone) Aquifer, see Figures 2 and 3) are hydrologically connected 
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in the subsurface by the Edwards (Balcones Fault 7.one) Aquifer. During 
the drought of the 1950 ' s when natural recharge was at its lowest, 
withdrawals from the Bdwards Aquifer mainly for irrigation in Uvalde 
and Medina counties and for urban needs in Bexar County caused Comal 
Springs at New Braunfels (Figure 26) to cease flowi ng, and San Marcos 
Springs (Figure 26) to nOt .... at its lowest recorded rate . Consequently , 
the Texas Department of \'later Resources made a canprehensive study of 
this problem. The results of the study indicate the advisability of 
instituting an Edwards Aquifer management program ~lhich would result in 
total pumpage from the aquifer not exceeding 425 thousand acre-feet 
annually in the Nueces , San Antonio and Guadalupe River basins. Such a 
management program necessita tes coordinated use of ground- ann surface­
water supplies which would provide an annual minimum slistflineJ flow of 
about 34 thousand acre-feet from San t1arcos Springs , and which may 
prevent the possibility of saline water encroachment along the 
aquifer ' s "bad water line" (southe rn extent on Figure 3) . Such a 
management ~rogra~ would constrain annual ground~ater withdrawals fr~ 
the Edwards Aquifer to about 272 thousand acre-feet in Bexar County . 
Total projected urban water requirements in Bexar County are expectel 
to be about 444 thousand acre-feet in the year 2000 . Using the 272 
thousand acre- feet as the level of wi thdrawal fran the F.dwards Aquifer , 
approximately 172 thousand acre-feet of surface water will be required 
to meet the total requirements in Bexar County in the year 2000 . 
Approximately 30 thousand acre-feet of this requirement is for power 
plant cooling water which is expected to be supplied by Lakes Victor 
Brauning and Calveras (Figure 26) , which under existing permits linpound 
local runoff and return flows of the City of San Antonio that are 
pumped from the San Antonio River. TI1e remaining 142 thousand acre­
feet are the year 2000 surface-water requirements for expected 
municipal and manufacturing needs in Bexar County . 

To meet these expected municipal and manufacturing water needs in Bexar 
County in the year 2000, Lake Applewhite on the Medina River in Bexar 
County (Figure 26) and Lake Lindenau on Sandies Creek in De\~itt and 
Gonzales Counties (Figure 26) are proposed to be constructed . Lake 
Applewhite would be constructed f irst, followed by construction of Lake 
Lindenau , additional facilities for diversions from the Guadalupe 
River , and a pipeline with pump stations as shown on Figure 26 . 

To meet additional municipal and manufacturing water needs in Bexar 
County througll t:.e year 2030, it may be necessary to construct Goliad 
Reservoir on the San Antonio River in Goliad and Karnes Counties 
(Figure 2) and also use return flows from the Bexar County water 
systems . An alternative for this additional supply to meet 2030 water 
needs in Bexar county would be the proposed Cuero Reservoir on the 
Guadalupe River in DeWitt and Gonzales Counties (Figure 26) • 
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SHERMAN- DENISON MSA 

Description of Sherman- Denison MSA - The MSA is area No . 22 on Figure 
1 , and is canprised of Grayson County which covers aoout 940 square 
miles in parts of the Red River and Trinity River Basins . Average 
annual precipitation r anges from about 34 to 39 inches . Average annual 
temperature is about 63 . 5 F. The principal cit ies are Sherman and 
Denison . Other cities in the MSA are listed in Appendix c . 

Economy of Shennan-Denison MSA - The area econcmy is characterized 
pr bnari l y by manufacturing , services and trade with a secondary 
emphasis on transportation. The electronics industry is the most 
important source of manufacturing anployment . Manufacturing 
contributes 27 . 0 percent to the total personal income of the Sheonan­
Denison MSA . The regional economic outlook is for the continuing of 
recent trends in expansion and l ocation of manufacturing plants . 

Water Quality Management Planning in Sherman-Denison MSA - The Sherrnan­
Denison MSA is located in both the Red River Basin and the Trinity 
River Basin . The Texas Deparbnent of Water Resources contracted with 
the Red River Authority Df Texas for water quality management planning 
for the nDrthern portiDn of the MSA in the Red River Basin and with the 
Trinity River AuthDrity Df Texas for the southern portion in the 
Trinity River Basin . The initial plans for both basins identified 
wastewater facility needs within the MSA and subsequent planning 
efforts reviewed the needs and updated them as found necessary. The 
Red River Basin initial planning also included the collection and 
analysis of water quality and hydrologic data in the Sherman-Denison 
area for stream mathematical modeling purposes. In addition to these 
efforts , the Red River Basin plan examined the need for an additional, 
specialized study of potential water quality problems in the Lake 
Texcma area due to developmental pressures . 'The overall scope of the 
project included an inventory of existing conditions, development of 
criteria for acceptable septic tank operations, projection of future 
conditions , identification of existing and potential septic tank 
problem areas, and the development and recannenoation of control 
strategies. The study was completed in 1983 and determined that there 
was no immediate need fo~ a centralized wast~vater treatment system on 
the Texas side of Lake Texoma . All recommendations made during the 
water quality management process in Oath basins are reviewed by local 
advisory committees as required by the regulations of the Federal Clean 
Water Act. 

Floodplain Management Program in Sherman-Denison MSA - The Federal 
Emergency Management Agency has designated Grayson County and 10 
i ncorporat~i cities in the ~1erman-Denison MSA as being subject to 
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potential flooding problems from a lOO-year flood event (Appendix C) . 
Fl ood hazard boundary maps identifying flood- prone areas have been 
published for the county and for nine of the incorporated cities in the 
MSA (Appendix C) . Presently, only the county and three cities in the 
MSA have adopted local floodplain managanent programs (Appendix C) in 
canpliance with the requiranents regarding participation in the 
Nat i onal Flood Insurance Program (NFIP). Participation in the NFIP 
makes flood i nsurance available to MSA residents presently in the 
floodplain and will afford some degree of protection against monetary 
losses due to flooding . Enforcement of the local floodplain management 
pr ograms would assure that future development will be located so as to 
eliminate damage fran the lOO-year flood. Oetailed Flood Insurance 
Rate Studies which supply detailed lO-year , SO- year , IOO-year , and 500-
year flood event data have been completed for two cities in the MSA 
(Appendix C). 
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Population and Employment within the Sherman- Denison MSA 

:------------- ----Projections-- - ------ -------· 
I ten 1960 1970 1980 :Series : 1990 . 2000 : 2010 : 2020 : 2030 . 

------- (Thousands)---- -------------(Thousands)- -------. 

UoW 99 . 5 106 . 3 112 . 7 119 . 8 127 . 8 
Total Population 73 . 0 83 . 2 89 . 8 High 101.9 109 . 5 119. 1 130.6 147.4 

UoW 69.2 73.0 77 . 4 82.3 87 . 8 
Urban Population 53 . 8 62.0 63.2 High 70 . 8 75 . 2 81. 8 89.7 101.2 

UoW 30 . 3 33 . 3 35.3 37.5 40 . 0 
Other Population 19.2 21.2 26.6 High 31.1 34.3 37 . 3 40.9 46.2 

UoW 49.2 52.6 54 . 8 57 .4 60 . 2 
Employment 24.8 31.5 42.7 High 50 .4 54 . 2 58.0 62 . 6 69 . 4 
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Water Suppl¥ Outlook and Problems in the Sherman-Denison MSA 
Currently within the MSA , approx imately 71 percent of the water used 
for urban needs (municipal and manufacturing purposes) is supplied by 
ground-water resources in the MSA. The remaining 29 percent is 
supplied by surface-water resources. Approximately 89 and 93 percent 
of the MSA ' s projected urban water requirements are expected to be 
supplied by developed surface-water resources , and approximately 11 and 
7 percent by ground-water resources in the years 2000 and 2030 , 
respectively . 

Many of the growing urban water systans wi thin the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems , facility costs , and water rights . Many of 
the systems ar e located in areas distant from reliable sources of 
supply . Under this condition, the cost of required delivery and 
treabment faci li ties to develop a reliable supply may be r elatively 
high in relation to costs for other cities in the MSA . Also , 
sufficient surface water or ground water to adequately fulfill the 
water needs of these urban systems may not be readily available or 
surface-water supplies may not be accessible through an entity having 
water rights . 

CUrrently , the City of Sherman receives its water supply from about 30 
wells completed in the Trinity Group (Figure 3) and WOodbine (Figure 4) 
h:Juifers. The City of Denison ' s supply is from Lakes Texc.ma and 
Randell (Figure 27) and a well field (Figure 27) completed in the 
Woodbine f1quifer. Most of Denison ' s supply is surface water frero Lakes 
Texana and Randell . 'n1e Cities of }-b\ooe, Whitesboro , Whitewright , Van 
Astyne and other smaller urban water systens in the MSA obtain their 
supplies frem the Trinity Group aoo WoOObine Aquifers. 

Because of serious water-level declines and expected decreasing well 
yields , most of these urban water systems will eventually have to shift 
to surface-water supplies . By the year 2000, the Cities of Denison and 
Sherman are expected to meet about 97 percent of their total water 
requirements with surface water . By 2000 , the Cities of Howe , 
Whiteboro , Whitewr ight and others are expected to convert their entire 
supplies from ground water to surface water. The City of Van Alstyne 
is expecte::1 to remain on groum water through the year 2000 and beyorrl . 

The major source for these additional , future urban , sur face-wa ter 
supplies is expectro to be Lake Texoma (Figure 27). The Red River 
Cc:mpact among the States of Texas, Oklahoma , Arkansas , and Louisiana 
provides that 400 thousand acre-feet of water in Lake Texoma be 
allocated to conservation storage for urban water needs in Texas and 
Oklahoma . This conservation storage is equally divided between Texas 
and {)(lahcxna; thus allowing Texas to have 200 thousanc:J acre- feet of 
storage annually fram the reservoir . This quantity of storage would 
provide a dependable supply adequate to meet the urban surface-water 
needs of the MSA to the year 2030 aoo beyonCI am also YoUuld provide 
supplies for adjacent areas of Texas. However , at this time water 
supply is not a project purp:lse in Lake Texana , although under specific 
authorization by Congress several entities have contracten with the 
u.s . Acny Corps of Engineer s for water suppl y storage in the reservoir. 
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The U.S. Army Corps of Engineers has canpleted a study to determine the 
advisability of a re-allocation of project purposes in Lake Texoma. 
The Corps ' prelbninary recommendation provides for allocation of 
storage sufficient to provide 90 million gallons per day for water 
suppl y . HoYoever , the Texas Department of Water Resources (TrMR) 
analyses show that much higher demands , both in-basin and out-of-basin 
will materialize in the near future . Therefore, the rr::wR has 
recannended that , in accordance with the Red River Ccmpact , an 
al l ocation of water supply storage sufficient to provide at least 200 
thousand acre-feet annually to Texas be recommended to Congress . 
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TEXARKANA M.% 

Description of Texarkana MSA - The MSA is area No. 23 on Figure 1, and 
is canprised of Bowie County which covers about 891 square miles in 
parts of the Red River arrl Sulphur River Basins. Average annual 
precipitation is about 47 inches. Average annual temperature is about 
63OP. The principal city is TexarkanA . other cities in the MSA ar~ 
listed in Appendix C. 

Econ~ of Texarkana MSA - The area economy has high concentrations in 
the services , manufacturing ann trade sectors. Increasingly 
diversified manufacturing industries produce tires , ammunition , 
railroad cars , ann pulp and paper products . Manufacturing employment 
contributes 12 . 8 percent to the total personal income of the MBA . The 
regional economic outlook is for continuing diversification and 
coordination with the State of Arkansas to further economic 
developnent. 

Water Quality Management Planning in Texarkana MSA - The Ark-Tex 
Council of Governments (ATOOG) is designated as the areawirte water 
quality management planning agency for the Texarkana area Which 
includes a portion of Bowie County of the Texarkana MSA. The Red River 
Authori ty of Texas and the A'ICCG , both under contract to the Texas 
Deparbment of Water Resources , carryout planning activities for the 
remainder of Bowie County that lies outside of the designated area . 
The initial plans for the areas involved identifying wastewater 
facility needs within the MSA and subsequent planning efforts reviewed 
these needs am updated them where necessary . The initial plans also 
contained assessments of potential nonpoint pollution sources with 
reccxrrnendations for future planning studies . The ATC(x; has developed a 
model septic tank ordinance , and assisted local governments in 
Lmplementing septic tank regulatory programs . As an ongoing project , 
A'ICOG will continue to offer technical assistance to local governments 
interested in regulating septic systems . All recommendations made in 
the water quality management process are reviewed by local aClvisory 
ccxrrnittees as required by regulations under the Federal Clean Water 
I\ct . 

Floodplain Management Program in Texarkana KSA - The Bederal emergency 
Management Aogency has designated Bowie County aoo seven incoq;:orated 
cities in the MSA as being subject to potential flooding problems from 
a IOO- year flood event (Apperrlix C) . Flood hazard boundary maps 
identifying flood -prone areas have been published for t he county and 
for the seven incorporated cities in the MSA (Appendix C) . Presentl y , 
the county and six ci ties in the MSA have adopted local floodpl ain 
management programs (Appendix C) in compliance with the requirements 
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re;Jarding participation in the National Flood Insurance Program 
(NFIP). Participation in the NFIP makes flood insurance available to 

MBA residents presently in the floodplain and will afford some degree 
of protection against monetary losses due to flooding. Enforcement of 
the local floodplain management programs would assure that future 
development will be located so as to elbninate damage fram the lOa-year 
flood. Presently, four cities have ccrnpleted Detailed. Flood Insurance 
Rate Stooies (Appendix C). These type studies provide detailed 10-
year , SO-year, IOO-year, and SOO-year flood event data. 
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Population and Employment within the Texarkana MSA 

:-----------------Project i ons----------------· 
Itan 1960 1970 1980 :Ser ies : 1990 : 2000 : 2010 : 2020 : 2030 

(Thousaoos) ---- ------ ------- (Thousands) ------------· 

Low 79 . 3 85 . 2 92 . 7 101. <; ll3 . 6 
Total Popul ation 60 . 0 67.8 75.3 High 81.9 91.3 101.6 ll6 . 3 136.6 

LO\, 52 . 1 57 . 0 62 . 0 68 .0 76 . 0 
Urban Population 40 . 3 44 .4 47.6 High 53.8 61.1 68.0 77.8 91.4 

Low 27 .2 28 . 2 30 . 7 33 . 6 37.6 
Other Population 19.7 23.4 27 . 7 High 28 . 1 30 . 2 33 . 6 38 . 5 45.2 

Low 37 . 7 40 . 9 43 . 7 47 . 2 51.8 
Employment 20 . 0 25 . 2 35 . 3 High 39 . 0 43 . 8 48.0 54 . 0 62 . 3 
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Water Supply Outlook and Problems in the Texarkana MSA -- Currently 
~ithin the MSA , approximatel y 85 percent of the water used for urban 
needs (municipal and manufacturing purposes) is supplied by developed 
surface-water resources in and adjacent to the MSA. The remaining 15 
percent is supplied by ground -water resources . In the years 2000 and 
2030, approximately 99 percent of the MBA ' s projected urban water 
requi r ements are expected to be supplied by developed surface-water 
resources, and approxnnately one percent by ground-water resources. 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced wi th problans related to the .physical 
condition of the systems, facility costs , and water rights. Many of 
the systems are located in areas distant from reliable sources of 
supply . Under this condition , the cost of required del ivery and 
treatment facil ities to d~Jelop a reliabl e supply may be relatively 
high in relation to costs for other cities in the MSA. Also , 
sufficient surface water or ground water to adequately fulfi l l the 
water needs of these urban systems may not be readily avai l able or 
surface-water supplies may not be accessible through an entity having 
water rights. 

The City of Texarkana Water system obtains its supply fram Lake wright 
Pabnan (Figure 28). other urban systems which use Lake Wright Pabnan 
within the MSA (Bowie County) incltrle DeKalb , New Boston , Hooks, Wake 
Village , Atlanta , and Maud (Figure 28). The Texarkana System and other 
urban water systems in and adjacent to the MBA currently use about 52 
thousaoo acre- feet annually fran Lake Wright Patman. By the year 2000, 
other cities in and adjacent to the MSA are expected to be using 
surface water fran Lake Wright Pabnan. Sane of these cities include 
Nash, OJeen City , Naples , Bogata and Clarksville (Figure 28). 
Texarkana and other cities in and adjacent to the MSA are expected to 
use about 79 and 147 thousand acre- feet fram Lake wright Patman in the 
years 2000 and 2030, respectively. 

'll1e Carrizo--Nilcox h:Juifer (Figure 3) and the Nacatoch , BlossOO\ and 
OJeen City Aquifers (Figure 4) in and adjacent to the MSA are capable 
of only supplying small quantities of ground water for urban needs . 
All of these aquifers , when subjected to moderate to large pumpage, 
experience serious water- level declines and decreasing well yields. 
The car riZO-Wilcox and Queen City Aquifers , which are the most 
productive , have inherent ground-water quality problems; i .e ., high 
concentrations of iron which may exceed 0.3 milligrams per liter and 
low pH values which may be less than 7.0. 

Based on studies by the Texas Department of Water Resources , which 
assumed that 120. 0 thousand acre--feet of flood - control storage will be 
reallocated from Lake Wright Patman to COoper Lake (When completed in 
the late 1980 ' 5 - Figure 2) , Lake Wright Patman is expected to have 
dependable yields of about 245 and 238 thousand acre-feet annually in 
the years 2000 and 2030 , respectivel y ; assuming full use of the 
conservation storage. Without the reallocation of flood-control 
storage , Lake wright Patman ' s dependable yields will be about 209 
thousand acre-feet in 2000 and about 183 thousand acre- feet in about 
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2030 . Comparison of these firm supplies with the 63 and 162 thousand 
acre- feet per year urban water requircements in 2000 and 2030 , 
respectively, indicates that the supply from Lake wright Patman will be 
sufficient to meet the urban water needs of the MSA and adjacent area 
through the year 2030 and beyond . 
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TYLER MSA 

- The MSA is area tb. 24 on Figure 1 , aoo is 
which covers about 934 square miles in parts 

of the Sabine River aOO Neches River Basins . Average annual 
precipitation ranges fran 42 to 45 inches . Average annual teroperature 
is about 64.5'\-. The principal city is Tyler. other cities in the MSA 
are listed in Appendix C. 

Economy of !tIer MSA - The area econcroy has coocentrations of activity 
in the manu acturing , trade and service sectors. Diversified 
manufacturing employment contributes 17 . 4 percent to the total personal 
inccrne of the MSA. 'nle regional econanic outlook is for a continuing 
stable econcmic base to support developnent of the MSA's available 
basic resources. 

Water QuaIl ty Management Planni;9 in TYler liSA - The Tyler MSA is 
canposed of anith County which 15 spht by the divide of the Sabine aoo 
tEches River Basins . Consequently, the MSA occurs in the Sabine Basin 
and the Upper Neches Basin State Planning Areas , although the City of 
'lYler is in the ~r Neches Basin. '!he Texas reparbnent of water 
Resources ('l'CMR) is responsible for water quality planning in these 
noooesignated portions of the State . 'n1e 'ltMR delegated certain 
planning responsibilities to the Sabine River Authority for the Sabine 
Basin State Planning Area and to the Angelina-Neches River Authority 
for the Upper Neches Basin State Planning Area. In these areas, 
wastewater facility needs were evaluated and appropriate management 
agencies with adequate authority to linplement provisions of the plans 
were identified , and an initial assessment was made of nonpoint source 
contributions to water quality problems. In subsequent planning , 
facil i ty needs of communities not evaluated in the initial plan were 
considere1, incloo ing nunerous smaller ccmnuni ties. Local planning 
advisory committees have been developed for both planning areas to 
review all results of studies and planning recommeooations. 

water quality monitoring and intensive surveys have been perfonned 
in the Tyler area aoo downstream to evaluate local water quality 
conditions . ~ wasteload evaluation and use attainability study have 
recently been canpleted for strean segnent 0606 of the Neches River 
Which is near 'lYler . As a result , water quality standards for 
dissolved oxygen in this segment are being modified to a level which 
has been jOOgoo to be attainable . Stricter llinits on treabnent of 
sewage effluent to confonn with water quality standards has also been 
iooicated . Stream segment 0606 is characterized by low dissolved 
oxygen levels aoo effluent dminated flows , especiallY during low flow 
coooitions. Q)e of the City of Tyler ' s sewage treatment plants is the 
prLnary discharger to this segment. FUture planning for instream water 
quality management in the MSA is likely to continue on a short te,rm , as 
wel l as a long- tenn basis. 
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Floodplain Management Program in Tyler MSA - The Federal Bnergency 
Management Ageocy has designated S:nith County and five incorp:lrated 
cities in the MSA as being subject to potential flooding problems from 
a 100- year flood event (Apperrlix C) . E1.oo:1 hazard oouooary maps 
identifying f l ood-prone areas have been published for the county and 
for the five incorporated cities in the MSA (Appeooix C). Presently, 
four c i ties in the MSA have a:lopted local floodplain management 
prCXJrans (Appeooix C) in compliance with the requirements regarding 
participation in the National flood Insurance Program (NFIP) . 
Participation in the NFIP makes flood insurance available to MSA 
r.esidents presently in the floodpla in and will afford some degree of 
protection against monetary losses due to flooding . Enforcement of the 
local floodplain management programs would assure that future 
developnents will be l ocated so as to eliminate danage fran the 100-
year flood. Detailed flood Insurance Rate Studies which supply 
detailed lO-year , 50-year , 100-year , and SOO- year flood event data have 
been canple ted for Snith County and four cities in the MSA. (Appendix 
C). 
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Population and Employment within the Tyler MBA 

:---------- -------Projections---------------- · 
Iten 1960 1970 1980 : Series : 1990 : 2000 : 2010 : 2020 : 2030 

------- (Thousands) ---- ----------- (Thousands)------------· 

Low 130 . 8 165 . 8 186.8 204 . 7 232.1 
Total Population 86.4 97.1 128 .4 High 164.8 187.6 206 . 8 235. 8 269 . 1 

Low 76.8 95 . 8 107.9 118.2 134.0 
Urban Population 55.0 62 . 4 76.8 High 96.8 108.4 119.5 136.2 155.4 

Low 54 . 0 70 . 0 78 . 9 86 . 5 98.1 
Other Population 31. 4 34.7 51.6 High 68 . 0 79.2 87.3 99.6 113.7 

Low 71.5 90.6 100.4 108.2 120.7 
Employment 32 . 1 38 .4 64.4 High 90 . 1 102.5 111.1 124.7 139. 9 
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Water SUpply Outlook and Problems in the Tyler MSA - Currently within 
the MSA, approximatel y 56 percent of the water used for urban nee::1s 
(municipal , manufacturing , and mining pur[X>5es) is supplied by 
developed surface-water resources in the MSA . The ranaining 44 percent 
is supplied by ground~Nater resources . ApproxUnatel y 84 and 86 percent 
of the MSA ' s projected. urban water requiranents are expected to be 
supplied by developed surface-water resources , and approxUnately 16 and 
14 percent by ground-water resources in the years 2000 and 2030, 
respectively. 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems , facility costs , and water rights . Many of 
the systans ar e located in areas distant from reliable sources of 
supply. Under this condition, the cost of requirel delivery and 
treabment facilities to develop a reliable supply may be relatively 
high in relat ion to costs for other cities in the MSA . ruse , 
sufficient surface water or ground water to adequately fulfill the 
water needs of these urban systems may not be readily available or 
surface-wate r supplies may not be accessible through an entity having 
water rights . 

'lhe City of 'I}'ler Water System, which is the largest in the MSA (Smith 
County) , presently obtains most of its water supply fram Lakes 'I}'le r 
and Bellwood (Figure 29) . 'lhe remaining supply is provided by about 15 
wells completed in the Carrizo-Wilcox Aquifer (Figure 3) within the 
city. The 'I}'ler System began using surface water in the early 1950's, 
because the demand for water (pumpage) from the carriZO-Wilcox Aquifer 
was causing serious water-level declines . From 1937 to 1950 , the 
carriZO-Wilcox Aquifer in the Tyler area experienced about e ight feet 
of water-level decline per year because of heavy, concentrated ground­
water withdrawals. The City of Tyler continues to use their Carrizo­
Wilcox wells as a source of water. 'lhese wells currently supply about 
3. 0 thousand acre- feet annually. This pumpage and other carriZO-Wilcox 
Aquifer pumpage in the MSA (Smith County) is continuing to cause 
serious water- level declines . From 1976 to 1984 , the Carrizo-Wilcox 
Aquifer had an average water - level decline rate of about eight feet per 
year. .~se , the ground water from the CarriZO-Wilcox Aquifer in the 
MBA, as well as most of east Texas, has inherent high concentrations of 
iron which often exceed 0. 3 milligrams per liter . Within the MSA, 39 
analyses for iron in Carrizo~~ilcox Aquifer ground water indicat~l i ~on 
concentrations rangill3 from 0. 01 to 18.0 milligrams per liter. 
Approxbnately 33 percent of the analyses had iron concentrations 
greater than 0. 3 milligrams per liter . Ground water having iron 
concentrations greater than 0. 3 milligram per liter should be treated 
to reduce iron concentrations , if the water is to be used for municipal 
and manufacturing purposes. This condition will add to the cost of 
using ground water for municipal and manufacturing purposes within the 
MSA . 

The cities of Lindale , Overton , Troup, Whitehouse and other small urban 
water systans in the MBA currently use grourrl water fran the Carrizo­
Wilcox Aquifer and the Q,leen Ci ty Aqui fer (Figure 4). Ho.....ever , neither 
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the ()Jeen Ci ty Aquifer nor tt-e Card zo- Wilcox 
source of supply due to inherent problems wi th 
i ron and low pH (h igh acidity) • 

Aquifer are reliable 
high concentrations of 

By the year 2000 , all of the urban water systems previously mentionoo , 
except the Troup system , are expectoo to obtain all or part of their 
water s upplies fran devel oped surface-water resources . 'Itle City of 
Lindale ' s supply wi l l be obtainoo fram Lake Fbrk Reservoir (Figure 
29) . The City of Overton ' s supply could be provided by the proposed 
Eastex Reservoir (Figure 29) . Whitehouse is expected to obtain its 
surface-water supply fran lake Tyler through the City of Tyler . 

By the year 2000 , the Tyler Water System and other smaller systems via 
the Tyler System are expected to obtain practically all of their water 
supplies fram Lakes Tyler am Bellwood (Figure 29). The City of Tyler 
wil l probably keep their wel ls operative only for emergency needs , and 
perhaps for peak demands during extreme droughts . The expectoo 
surface-water requirements for the Tyler water System will be about 3B 
and B7 thousand acre-feet annually in the years 2000 and 2030, 
respectively. 'Itle dependable supply fram Lakes Tyler and Bellwood in 
the year 2000 will be about 39 thousand acre-feet per year . Therefore, 
in about the year 2000, the Tyler water Systan will need an additional 
surface-water supply . The City of Tyler presently has a contractual 
permit wi th the Upper Neches River M.lOicipal water Authority , which 
owns 46.27 percent of the storage in Lake Palestine (Figure 29) . 
However , pumping and conveyance facil i ties will have to be constructen 
before water fram Lake Palestine is deliveroo to the Tyler Systen . The 
dependable supplies of Lakes 1Yler , Bellwood , and Palestine (currently 
available to the Tyler System) should be sufficient surface-water 
suppl ies to meet the expected urban water needs of the Tyler system 
through the year 2030 and beyorrl • 
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VICTORIA MSA 

Bescription of Victoria MSA - The MSA is area 25 on Figure 1, and is 
comprised of victoria County which has about 892 square mi l es in parts 
of the GJadalupe River , San Antonio River am Lavaca River Basins am 
the Lavaca-Guadalupe Coastal Basin. Average annual ~ecipitation 
ranges from 35 to 41 inches . Average annual temperature is about 
70.50 F. The principal city is Victoria . 

Economy of the Victoria MSA - The area economy is fairly well balanced , 
with trade and services the major sectors . Manufacturing contributes 
12. 2 percent to the total per sonal income of the Victor ia MSA. The 
regional economic outlook is fo r steady growth and continued di versity 
in the local economy. 

Water Quality Management Planning in Victoria MSA - The Victoria MSA is 
about equally divided between the lower Guadalupe River Basin and the 
Iavaca-Guadalupe Coastal Basin , except for a small [X>rtion which is in 
the San Antonio River Basin . The Texas Department of Water Resources 
contracted with the GJ.adalupe-Blanco River Authority , the Golden 
Crescent Council of Coverm,ents , am the San Antonio River Authority 
for water quality management planning in each basin , respectively. The 
initial plans for all three basin portions of the MSA inentified 
wastewater facilities needs and updated than as found necessary . All 
recommendations made during the water quality management process were 
revievaj by the basin oovisory ccmnittees as required by the 
regulations of the Federal Clean Water Act . 

Floodplain Management Program in Victoria MSA - The ~eral Emergency 
Management Agency has designated Victoria County and the City of 
Victoria as being subject to potential flooding problems from a 100-
year flood event (Appeooix C). flood hazard bouooary maps identifying 
floodprone areas have been published for the county and the city 
(Appendix C) , aoo both entities have adopted local floodplain 
management prograns (Appendix C) in canpliance with the requirements 
regardi~ participation in the National Flood Insurance Progran 
(NFIP). Participation in the NFIP makes f lood insurance available to 

MSA residents presently in the floodplain and will afford some degree 
of protection against monetary losses due to flooding . Enforcement of 
the local floodplain management programs would assure that future 
developments will be located 50 as to e liminate damage from the 100-
year flood. A Detailed Flood Insurance Rate Study which supplies 
detailed lO-year , 50-year, IOO-year and SOD-year flood event data has 
been canpleted in the City of Victoria (Appendix C) • 
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Population and Employment within the Victoria MSA 

:-----------------Projections-----------------
It"" 1960 1970 1980 : Series 1990 : 2000 : 2010 : 2020 . 2030 . 

--- ---- (Thousands)---- -- ---(Thousands)------------· 

Low 84 . 6 95.4 104.0 113.3 126. 3 
Total Population 53.7 46. 5 68.8 High 88.5 100.7 111.0 127.3 145. 8 

Low 66.5 75.6 82 . 4 89 . 8 100 . 1 
Urban Population 43.0 34 . 8 52 . 6 High 69.6 79.8 88 . 0 100. 9 115. 6 

Low 18.1 19.8 21.6 23 . 5 26.2 
Other Population 10.7 11.7 16.2 High 18. 9 20.9 23.0 26.4 30.2 

Low 40.0 45.2 48.5 51.9 56.9 
Employment 15.7 19.4 32.0 High 41.9 47.7 51.8 58.3 65.7 
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Water SU~y Outlook and Problems in the Victoria MSA - CUrrently 
within t MSA , approximately 80 percent of the water userl for urban 
needs (municipal, manufacturing, steam- electric J;X)\oEr generation , and 
mlnlng purposes) is supplied by developed surface-water resources in 
and adjacent to the MSA . 'ltte ranaining 20 percent is supplied by 
ground-water resources. Approxbnately 91 and 94 percent of the MSA's 
projected urban water requiranents are expected to be supplied by 
developed surface-water resources, and approxUnately 9 and 6 percent by 
ground~ter resources in the years 2000 and 2030, r espectively. 

Many of the growing urban water systans within the MSA. have been and 
will continue to be faced with problems re lated to the phYSical 
condition of the systems , facility costs , and water rights. Many of 
the systems are located in areas distant from reliable sources of 
supply . Under this condition , the cost of required delivery and 
treabment facilities to develop a reliable supply may be relatively 
high in relation to costs for other c i ties in the MSA. Also, 
sufficient surface water or ground water to adequate ly fulfill the 
water needs of these urban systans may not be readily available or 
surface-water supplies may not be accessible through an enti t y having 
water rights. 

'!he City of Victoria is the largest urban water sys t em in the MSA. 
CUrrently , the City of Victoria receives its water supply from the Gulf 
Coast Aquife r . Almost all of the manufacturing wate r needs are being 
supplied with surface water diverted from the Guadalupe River . As 
shown in the above supply-demand analyses , additional sur face-wa ter 
supplies will be required for meeting future municipal demands within 
the MSA. A.vailable surface-water supplies from the Guadalupe River 
should be adequate for meeting future needs of the MSA past the year 
2010 . Prior to the year 2020 , municipal and manufacturing needs are 
projected to be in excess of the available surface-water supplies and 
could necessitate the development of additional surfaoe-water resources 
for the area . One alternative would be the developuent of the OJero 
Reservoi r on the Qladalupe River in Q;Witt and Gonzales Counties 
(Figure 30) . 
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WACO MSA 

Description of Waco MSA - The MSA is area No. 26 on Figure 1, and is 
canprised of M::Lennan County which covers about 1,000 square miles in 
the Brazos River Basin. Average annual precipitation ranges from about 
32 to 36 inches. Average annual temperatures range from about 66°F to 
67.So F. The principal city is Waco . other cities in the MSA are 
listed in Appendix c. 

Economy of Waco MSA - The area economy has diversification with a 
concentration in manufacturing employment . Diversified industry in the 
nondurable goods sectors [anaios the most imp::>rtant source of 
manufacturing employment. Manufacturing contributes 16. 0 percent to 
the total personal incane of the Waco MSA. '!he reg ional economic 
outlook is for continuing economic development, prUnarily in 
manufacturing . 

Water Quality Management Planning in Waco ~SA - The Waco MSA is located 
entirely within the Brazos River Basin. The Texas Department of Water 
Resources contracted with the Brazos River Authority for water quality 
management planning in the basin. The initial plan for the MSA portion 
of the basin identified wastewater facility needs and subsequent 
planning efforts reviewe:3 the nee1s arrl up1ated them as found 
necessary. Additionally , the hnpacts of point and nonpoint sources of 
pollution were analyzed. The wasteloads were found to be within the 
assimilative capacity of the streams and no further special studies 
were identified. All recommendations made during the water quality 
management process are reviewed by an advisory camllttee as requira1 by 
the regulations of the Federal Clean Water Act. 

Floodplain Management Program in Waco MSA - The Federal energency 
Management Agercy has designate::! r-t::Lennan County and 20 incorporate::! 
cities in the MSA as being subject to potential flooding problems from 
a lDD-year flood event (Apperrlix C) . Flood hazard boundary maps 
identifying flood-prone areas have been published for the county and 
for 19 of the incorporated cities in the MSA (Appendix C). Presently, 
the county and 12 cities in the MBA. have adopted lOC'al floodplain 
management programs (Appendix C) in compliance with the requirements 
regarding participation in the National Flood Insurance Program 
(NFIP) . Participation in the NFIP makes flood insurance available to 

MSA residents presently in the floodplain and will afford some degree 
of protection against monetary losses due to flooding. Erlforcement of 
the local floodplain management programs VK)uld assure that future 
deve10pnent will be located so as to eliminate danage from the 100- year 
flood. Detaile::! Flood Insurance Rate Studies which supply detailed 10-
year , 50-year, lOO-year , and SOD- year flood event data have been 
completed for r-t::Lennan County and 12 ci ties in the MBA (Append ix C). 
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Population and Employment within the Waco MSA 

:-----------------Projections----------------· 
!ten 1960 1970 1980 : Series : 1990 : 2000 : 2010 : 2020 : 2030 

------- (Thousanas)---- ------------- (Thousands) ------------· 

Low 184.6 188 . 5 191.8 200 . 1 215.3 
Total Population 147 . 5 150 . 0 170. 7 Hiqh 200 . 3 208 . 0 219 . 5 240 . 1 262 . 8 

Low 162 .1 166.2 169 . 1 176 .4 189 . 8 
Urban Population 128 . 4 121.2 145.8 High 175.9 183 . 4 193.5 211.7 231.7 

Low 22 . 5 22 . 3 22.7 23 . 7 25 . 5 
Other Population 19.1 28 . 9 24.9 High 24 . 4 24 . 6 26 . 0 28 . 4 31.1 

Low 93 . 7 95 . 7 95.8 98 . 3 104 . 1 
Employment 52 . 5 56 . 6 81.3 High 101.7 105.6 109.7 ll8 . 1 127.0 
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Water Supply OUtlook and Problems in the Waco MSA - Currently within 
the MSA, approximately 81 percent of the water used for urban needs 
(municipal, manufacturing , steam-electric {XIwer generation , and mining 
purposes) is supplied by developed surface-water resources in and 
adjacent to the MSA. The remaining 19 percent is supplied by ground­
water resources . In the years 2000 and 2030, approxhnately 98 percent 
of the MSA's projected urban water requirements are expected to be 
supplied by developed surface-water resources, and approximately two 
percent by ground-water resources. 

Ma.ny of the growing urban \<etcr systans wi thin the MSA have been and 
will continue to be faced with problems related to the physical 
condition of the systems, facility costs, and water rights. Many of 
the systens are located in areas distant from reliable sources of 
supply. Under this condition , the cost of required delivery and 
treatment facilities to develop a reliable supply may be relatively 
high in relation to costs for other cities in the MSA. Also, 
sufficient surface water or ground water to adequately fulfill the 
water needs of these urban systems may not be readily available or 
surface-water supplies may not be accessible through an entity having 
water rights. 

'!he City of Waco Water System and the City of Beverly Hills (through 
the Waco Systen) currently receive their water supplies fran Lake h'aco 
(Figure 31). '!he City of Bellmead's current supply is from the Waco 
System and the Trinity Group Aquifer (Figure 3) . other smaller , yet 
growing , water systems within the MSA (r-\::Lennan County) receive their 
current supply from the Trinity Group Aquifer (Figure 3) . Some of 
these :smaller urban systems inclooe Lacy-Lakeview, r-tGregor, Mart , 
Mocdy , Robinson , West , Woooway , Brucevi lle , &ldy, Riesel , Axtell, Elm 
Mott , Lorena, and Crawford (Figure 31) . Because of extreme water- level 
declines, the Trinity Group Aquifer will not be capable of sustaining 
present or future levels of pumpage . Also , the aquifer contains water 
having high concentrations of fluoride which exceed the Environnental 
Protection Agency and Texas State Health ceparbnent fluoride standard 
of 1. 6 milligrams per liter for the MSA. A recent Texas Deparbment of 
water Resources (TIWR) study indicated about 20 CQTmunity ground-water 
systens in the MSA had fluoride concentrations exceed ing 1. 6 
milligrams per liter . 

Lake Tradinghouse Creek and Lake Creek Lake currently supply cool ing 
water for power plants within the MSA. These Lakes are expected to 
provide sufficient water supplies for steam- electric power generation 
within the MSA through the year 2030. 

'Ihe Texas Cle:!parbnent of Water Resources expects that by the year 2000 , 
the following cities will be obtaining all of their water supply fram 
Lake Waco through the Waco Water Systan : Bellmead , Beverly Hills, 
Lacy- Lakeview , Robinson , Woooway, Lorena , Brucevi lle, Eddy , Moody , 
Riesel , Mart , Axtell , and ELm Mott. 'Ihe City of west will be supplied 
by Lake Aquilla (Figure 31) . The City of ltGregor is expect to be 
supplied fran Lake Bel ton (Figure 2) and the Ci ty of Crawford is 
expected to renain on grourrl water fran the Trinity Group Aquifer 
(Figure 3) through the year 2030 . 
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In the next 10 to 20 years , expansion of distribution fac ilities will 
be needed in the MSA to convey treated water f rom Lake Waco to the 
expected Waco Water System customer cities described above. The Waco 
System and its customer cities are expected to have sur face-water 
requirements of 63 and 89 thousand acre- feet per year in the years 2000 
and 2030 , respectively . The dependable supplies from Lake Waco are 
expected to be about 75 and 68 thousand acre- feet annually in 2000 and 
2030, respectively . Therefore , supply-demand comparison indicates that 
the Naco System and its custaner cities will need an additional firm 
surface-water supply between the years 2015 and 2020 . Tne proposed 
Bosque Reservoir (Figure 31) is currently under study for providing an 
additional water supply . 
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WICHITA FALLS MSA 

Descr iption of Wichita Falls MSA - The MSA is area No. 27 on Figure 1, 
arp is canprised of wichi ta County which has about 611 square miles in 
the Red River Basin. Average annual precipitation ranges from about 26 
to 38 inches . Average annual temperature is about 63 F. The principal 
city is wichita Falls. Other cities in the MSA are listed in Appendix 
c. 

Eco~ of Wichita Falls MSA The area economy has significant 
concentrations in the mining and trade sectors. Industrial plants for 
large national corporations are the lTPst important source of 
manufacturing employment . Manufacturing contributes 13. 3 percent to 
the total personal ioco.TIe of the MSA . The regional economic outlook is 
for rapid growth in the manufacturing sector and continuing imp:>rtance 
of the oil industry . 

Water Qual ity Management Pl anning in Wichita Falls MSA - The Wichita 
Falls MSA is located in the Red River Basin . The Texas Department of 
Water Resources has contracted with the Red River Authority of Texas 
for water quality management planning in the MSA. The initial plan for 
the basin identified wastewater facility needs within the MSA and 
subsequent planning efforts reviewed the needs and updated them as 
found necessary. The initial planning also included the collection and 
analysis of water quality and hydrologic data in the City of Wichita 
Falls' area for stream mathenatical mcxJeling purp:>ses . In addition, 
the initial plan contained a preliminary assessment of the 
contributions of urban tunoff in Wichita Falls based on theoretical 
loadings. High fecal coliform concentrations have been recorded for 
the area and violations of dissolved oxygen, sulfate and chloride 
criteria have occurred. To verify the pollutant contributions of urban 
runoff , a rainfall runoff sampling program has been started. l~en this 
program is completed in 1985, there should be enough data to dete~ine 
the significance of the nonpoint source pollutants in the study a rea 
and to develop cost effective control strategies, if deemed necessary. 
All recommendations made during the water quality management process 
are reviewed by local advisory cornni ttees as required by the 
regulations of the Federal Clean Water Act. 

Floodplain Management Program in Wichita Falls MSA The Federal 
Emergency Management: ;'VJency has designated Hichi ta County and five 
incorporated cities in the MSA as being subject to potential flooding 
problems from a IOO- year flood event (Appendix C). Flood hazard 
boundary maps identifying flood- prone areas have been published for 
Wichita County and for four of the incorporated cities in the MSA 
(Appendix C). Presently, the county and all five cities in the MSA 
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have ooopted 1000ai floc:d.plain managanent programs (Appendix C) in 
compliance with the requirements regarding participation in the 
National Flood Insurance Program (NFIP). Participation in the NFIP 
makes flood insurance available to MSA residents presently in the 
floodplain and will afford some degree of protection against monetary 
losses due to flooding . Enforcement of the 1000ai floodplain management 
programs would assure that future developments will be 10C'ated so as to 
eliminate dcrnage fran the lOa-year flood . Detailed Flood Insurance 
Rate Studies which supply detailed la- year , 50-year , laO- year , and 500-
year flood event data have been canpleted for Wichita County and four 
cit ies in the MSA (Appendix C) . 
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Popul ation and Employment within the Wichita Falls MBA 

:-----------------Projections----------------
Itan 1960 1970 1980 : Series : 1990 : 2000 : 2010 : 2020 : 2030 

-------(Thousands)---- -------------(Thousands)------------· 

Low 124.3 145 . 0 170 . 5 196.0 224 . 6 
Total Population 123. 5 121.9 121.1 High 125. 1 158.2 188. 9 224.6 265 . 2 

Low 121.3 143 . 3 16B . 5 193. 7 222 . 0 
Urban Population 117.4 116. 5 114.8 High 122.1 156.4 186.7 222 . 0 262.1 

Low 3. 0 1.7 2.0 2.3 2.6 
Other Population 6. 1 5 . 4 6.3 High 3. 0 1.8 2. 2 2.6 3.1 

Low 70 .1 81. 7 94.6 106 . 9 120. 5 
Employment 40.0 39 . 2 68 . 5 High 70.5 89.2 104.7 122.5 142.3 
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Water SUpply Outlook and Problems in the Wichita Falls MSA - Currently 
within the MSA, approximately 94 percent of the water used for urban 
needs (municipal, manufacturing and mining purp:Jses) is supplied by 
developed surface-water resources in and adjacent to the MSA . The 
remaInlng six percent is supplied by ground-water resources . 
Approxbnately 97 and 99 percent of the MSA's projected urban wat~r 
requirements are expected to be supplied by developed surface-water 
resources , and approxUnately three and one percent by ground-water 
resources in the years 2000 and 2030 , respectively. 

Many of the growing urban water systems within the MSA have been and 
will continue to be faced with problems relat~l to the physical 
condition of the systems , facility costs, and water rights . Many of 
the systems are locate'! in areas distant frOOl reliable sources of 
supply. Under this condition , the cost of required delivery and 
treaanent facilities to develop a reliable supply may be relatively 
high in relation to costs for other cities in the MS~ . Also, 
sufficient surface water or ground water to adequately fulf ill the 
water needs of these urban systems may not be readily available or 
surface-water supplies .rey not be accessible t;'rough an entity having 
water rights. 

The Wichita Falls Water System will continued to provide water to the 
City of Wichita Falls and a number of surrounding municipalities , 
including Burkburnett, Iowa Park , and Holiday (Figure 32). The City of 
Electra currently obtains its water supply fram Lake Electra (Figure 
32) and the Seymour Aquifer. H~ver, by the year 2000, Electra, 
Henrietta , and Archer City (Figure 32) are expected to be obtaining all 
or part of their \vater supplies fram the Wichita Falls Water System. 

Lakes Buffalo Creek, Kickapoo, Arrowhead, Kemp, Diversion and Electra 
(Figure 32) will be capable of providing a dependable water supply 
through the year 2030 , except for all of the needs of the Wichita Falls 
System and other urban water needs in and adjacent to the MSA. The 
potential urban and irrigation water needs for these reservoirs are 
expected to be about 84 and 117 thousand acre-feet annually in the 
years 2000 and 2030 , respectively . The reservoirs will be capable of 
providing a total annual dependable sUP9ly of about 182 thousand acre­
feet in 2030; however , over 100 thousand acre-feet of this available 
supply is not of acceptable quality for supplying municipal and 
manufacturing water demands. Shortly after the year 2020 , additional 
supplies are projected to be needed for municipal and manufacturing 
purposes for the Wichita Falls Water System and other urban needs in 
and adjacent to the MSA (Wichita County) . A potential reservoir ~1ich 
could supplement existing water ~upp1ies and meet currently eKPeCted , 
long- range water requirements within and actjacent to the MSA is Lake 
Ringgold (Figure 32) . This reservoir could be operated as an integral 
part of the Wichit~ Fdlls Water System. 

Another alternative for meeting the municipal and manufacturing water 
needs after the year 2020 would be to use surface waters from the 
existing ~eservoirs and L~p1ement measures for alleviating natural 
salinity by construction of all elements of the Arkansas- Red Basins 
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Chloride Control Project. Also, stooies are currently urderway to 
detennine the feasibility of desalting water fran the Lakes Kanp­
Diversion Systan for use in the Wichita Falls MSA ard adjacent areas • 
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APPENDIX A 
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CURRENT lI1JRDIr-K; OF SECTION 208 
OF THE FElERAL \'lATER POLLtrrION CON'ffiOL 

ACT (P.L. 92-500) AS AMENDEl BY THE 
CLEAN \'lATER ACT OF 1977 (P .L . 95-219) 

(The italic ""rds are those amended in 1977. 
Bracketed words are those deleted in 1977 .) 

Anr..\Wmf. W.\STT. TRC.\T)If.~T M .\~ .\GE)( F,NT 

S t:c. ~oS;. (n) F !U" the pllq~ o r (,1I('nl\l1~A'i ll~ and fn ('j lilntin~ the 
dl'\'rlopll1('nt und IIn(l11'III(,IIlnllOl1 of :tl"('Il\\"Id(' wastc tr('ntmenL limn· 
1\;:C'mC' lIt plnm.- .. ... 

(1) Th(' Al1ll1l1\lslr'ntnr. w,!IUIi 11111('1.'" d !\~'s n~l('r thp dah-: of 
('1111\'11111"111 of this Ar t :111(1 IIfll'l' rOllslI IhllOll wtth Rppro prmll' 
F,·(I('l": a1. SI:!tr, :tlld 10(':1.1 nuthoritiMl. shnll lIy l't'j.!'ulntioll puul ish 
.:!'u i(h·lin{'!< (01 ' the i(ll'lltil irnlioll o f Ih o~w Jl ll'US ",lI i('h. li S n !'('!mlt. 
of ILl'h:lII-i lldusll'i:ll ('OIl('I'lltl'alioIlS 01' 0 1111'1" fn r tot's, hn\"c suu­
s! IlIlt ia I wnfl' l' '111 11 1 it \" ('on 1 1'01 probl<' l1Is. 

(~) 'I'll(> finnl'tlol' of r:l{'h :-:1:liI'. w;lhin sixl ," dn~'s nfll'r 
IlIlhl i(,O lioli of ti ll' 1!llirl('lin('!' i !'.C; II('(II'llr~, "al\t 10 pnrfl;!'l'nllll (1) 
of Ih is !"uh~'(' li oll, !'ihn ll i<l (, lIti (,' ('neh n rrfl wilhin 111(' ~I n l (' w1li ("h, 
liS n I'('sult of \1I 'lHlII·illdust rin 1 (.011('(, 11 1 rnt iOlls or olllrl' fn dors, hns 
s lIhsl:lIIlial waIn Cllla li'" ('(mimI pmhl(,lH':, );"01 IflIrt' than onl' 
1I1II1(i11'1I allt! l wrlll\' lIa,:s follow ing I\II('h ill"lllifh'n lion nnn nft(,l' 
"OIlsnlt :lIioll with ,iPlll'opri:lh' ('1",'1('( \ nm! othr l' omci :lls of !O<'al 
/!O\'C' l'lIl11l'lIls 1111\'i ll!! j urisl!id iOIl ill !'III'II art'lIS, I h(' Gow rnol' shn II 
titosignall' (, \ ) till' hOl11ltlal'i('s of r:u'h SllI'h arra, fi nd (B ) fI sill1! lC' 
1'1 ' IH,(,!'I' ntnlin' ol'l!:Iniz:l l ioll, ill l'hilUng 1'1('('If'(1 omcia ls from 10<'111 
~I)\' I' 1'II1t1l'1It s 01' IllI' i I' d rl'ij!'IIt'I'!'i. ('1'1 pnhlr o f dl'I'('lopi ll/! ('if('C'1 i"" 
:In'l\\\' i,1I' Wll !-!!' In' almrlll 11Il1tl:lgl' lI l1'lll p l:ms (01' sH('h n l'(,!l, Th(' 
( .(1\'1'1'1101' ilia\, inl hl' S:IIlI(, II H111111'1' a l !l ll\' 1:l1('I' lillll' iill'ntih' n IH' 
ntlilitilllia l :\1\':'1 (ol' lIioclif." !lnl'.'o:i!'lillg tin'n ) for whit'h hr (\('1(' ,:. 
IIli,It'S !I n '!l\\' I.II' wa sil' 11 '1'11 11111' 111 1IIn ll:I;1'I'III1'111 In II(' n I1pl'Opt'i:II(', 
dl'si gnn k lli(' \.oHlltlal'il's o f s lll'h an':I. :'I nll ,It-!'iJ,!'n:lh-:l 1I o l'j!!l lliz:I' 
tion capable of dcn -Ioping ctfecti\'c an'awidc waste treatment 
managt'lHrllt plans ( 0 1' such urell , 

(3) With 11'SI)('('t 10 ~lIIy 31\'0. wliich, pUl'suant to the guide· 
lines publishrd lInd" I' Jllll'U~rnph (1) of th is subsection, is locnled 
in two or more StaIrs, the (Ion'mol's o( thr I1'SP"'Cl i,'c Sta irs shall 
consult nnd coopt'rntc ill l'nnyiul! Ollt the pl'O\'lsions of pllm­
graph (2), wilh a ,' il' ll' tOWIlI'(\ (h'sij!llIllilig thr OoUndlll'i('s o ( the 
mtel'Stntr UI1'a hu\'ill'" ('ommon wah' I' qUlllil) l'Olilto l 111'01>1('1115 
and f Ol ' which Ill'('uwidc wnsh- 11'('u11I1I'1I1 1lI111l11I!'('m(, lIt pinus wouM 
be most ('!freti\'(' , and toward tit'Sil!lInlilip-, with in 01\(\ hundred 
and eighty days aft (, l' lmhl ico.lioll (I f I!'u itl t' lil ll's iSSllr ti pU l'sua nt 
to pamgruph (1) o f t lis subSt.,t: tioll, of 1\ si ngh' rt' llI't'$('lIllItil'C 
orl!'Blliz.u.t iOIl capaul(' o f o(' ,'(' lopill;': ('!fet'l i \'e a I'r:l. wide w:l sl(' II'C:lI· 
ment mn nll1!('m('nl 1)la ns, fol' slll'h 1111'11, 

(4) If n (Jon·t'1l0I' d Ot's 1101 ncl, ('j11l(' 1' hy d('si Pllltinl! or d('lrr· 
millinl! not to makr II. drsij:!ltn lio n Illldrt' lIaroj:!l'Illlh ( :..! ) of this 
subsection. within tht' l ill1c 11''1t1in'd by SUi'll )JlIl'lIJ!nlph, or if I in 
the case o f nn inlr1'51111(' 1111'11, I he Gonnlol'S of t hr :-:;t II I ('s ill\'ol \'cd 
do not, dC'Si:., .... Hltr II plnn ll i nl!' Ol'/!,nni zlll iOIl wit hi n t hr I illlc I'NJU i I'£'d 
by pal'agraph (3) or .hi:; SlIb;o;('clion . tli(' dlid "li'{'lcd officials of 
local ~\'''l'Ilmrn~~ within 1111 IIrr:1 may h}' n~I'£'I' lI l1'nt. d('s ig:llal (' 
(A) t liI' bo undul'lrs (OI'su,('h nu al'{·a.nurl (H) II si n~l(' 11(1)J'(,~; llta · 
tive ol'l!n niza lion indmlillg (' I1'<'1 r d olliei:!l!; rrom such locnl g()\'. 
E'rnmrllfs , 01' Ihr it' drsi~lIt'('s. c:l \lU hh, of lif'\'r lol'ing :1II :1I't'nwidc 
WlsII' Irrnfmrnt IIllltlugl'mrnt I' all fOI'SIl('\i 111'('11., 
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(5) J.:xilil\~ l'rp:ionni :l~f'n('i('~ IlIny 1M" (\t'si l!'natt'd und(' r pnra­
gt'Brh!'l (~). (;\). nml ( .t) of Ihis !';uhS('clion . 

(6) Tht· :;rntC" shnl! :l.('t as n planniu$r n~l'n('y for nil portions 
of such Rutt' whkh nrc not d('Si~nnt l'd IIl1drr p:lrugraphs (2). 
(3 ) , 01' (4) of this 5111 15('('1ioll. 

(i) IH-sij%'lIntiolis lIndt'I- this slIW('lion shl1 11 be subjcrl to the 
appl'O\'al of til" Arlminisll'ntol'. . . 

(b) (1) (A) Kot latN' than out'! ,'C'ar nftpf the dnt'" of dNnl!1Hl.tlon 
of any orl!llniU'ltion uud{'r s uhs(,f' t1on (11) o f Ihis SI.,<' rinn slIdl or~lI­
i:tation shnll have ill opemtion a ,ontinuin;! ul'f':lwirlc wnslE' treat­
ment managE'nlC'tlt J llnnnin~ Pl"O('(>SS rou:;istent wi lh ~tion 201 ~f 
this Act. Pinus prepared in II('t'ONlnu('(' with this prll('l"SS shlll1 C'Ontll.1II 

.ltemativf'S for wastt' tn'llflllPnt IllIlUR;.tt'Illl'Ilt. :l.lHl he appii('nhle to 
all wa!ltes J!e""rnlt(t within the Ilt't'(l im'ol\,pd, The illitinl plnn prl' ­
pared in ArrordaU('fI with such r1"OC'e.'ti shall he c(,11ifit'fl by th(' Gm'­
emor and submitted to til(' Attlllinisll'1\tOI' not Inlcr IlInn two yr nn; 
after the plnnn i n~ proress is in operAl ion, 

(R) For oily fI ,aelle,V ",·.iflllul,,/ afl~r 1975 ,,,,der 'lIh,er/ion (0) 
01 thi, ,rrti()fI and (or 011 porfi01l~ of a S/,/Ie for 1rhich fhr Sif/ic ;~ 
requiTed 10 act a, tht: 1Hanning agf'nry 111 "r('ordnTl('e 1f'ith Bllb~f'('liOl~ 
(a) C 6), t Ile initial pIa,. P''t!pol't!d in nc('ortlnllrt, 1ril II ~1I('h l1T()('t,~B 11/1011 
he certifitd by I he 00/'('1'/101' (lml 'lIbmil/~d 10 tll r _1tim;'lilltl'ofol' 1101 
later thon tIlJ't!e '!Iml" afta th e "f'ceipl of tIle. initial grail/' olrord 
authoriudunot'rlub,('('liotl (I) of Ihil8t'ctio ll. 

(2) Any plnn pl'epnl'('{l uurle}' stlrh process shall include, lmt not l>e 
limited to---

(A) the itif'ntifiC'ation of trrnl.mrllt Winks n('('tsSa.ry to meE't 
the anticiDated mnnit.'illal :Iud imluslt-ial w:.I:.te t 1'(':llm(,lIt nt'eds of 
the nr('n. O\'C f n. twenly-)'enr period, lumunlly updnlerl (induding 
nn annlysis or altel'nnti"e Wllste treatment systems), ineIuding 
any requirements for the acquisition of land for treatment pur­
poses; the necessa.ry waste water collection Ilnd urban storm water 
runoff systems ; and tl progrom to pro"ide the nea:ssary financial 
arrangements for th(' development of such treatment works, and 
an identification. of ope.,. 'pace and recrtaticn opportunitie, that 
can be upi:ded to rc.mlt from impr01Jed water quality, includ­
ing comideration of potential we of land, aBlodated with treat­
ment tcOTk, and incTf!aud aCCC8B to tcoteT,b(1~ed rt'creation; 

(B) the e91ablishment of construction priorit.ies for snch treat· 
ment works and time schedules for the initiation and completion 
of all treatment, ''forks j 

(e) thecstabl ishment of tl regulatory program to---
Ci) implement the waste treatment management requir&­

mentsof section 201 (c), 
(ii) regulate the location, modification, and ('onstruction 

of any faci1iti~ within such area which may result in any 
discharge in such area, and 

(iii) assure thnt nny industrinl or ('ommercial wnste dis­
cllRrgro into any fre.o:tlllcnt works in such area mcetnpplicnble 
pretreatment requirements; 

(D) the identifi('ntion of those agencies necessnry to construct, 
operafA', and m~intflin nll facilities required by the plnn and 
otherwise to cnrl7.0ut the plan ; 

(E) the ide-nhfiC!ltion of the mensurt'S necess:uv to CArry out 
the pbn (inc1ndin~ fmancing), the period of tinle nE'CC'S.<:n'ry to 
c!lrry out the plan, the costs of ca~'ing out the plan within such 
ti me, and thp. economic, social, nnd em'ironmentnl impact of 
carn'ing ont the pl:lIl within such time; 
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(F~ 8; process 10 (i) identi fy. if appropriAte. fI~rictllturnlly 
~nd slh' ,culturnll)' rcl~te~ Ilonpoin~ sources of poll ution, includ. 
mg 1'eturn fi01JJ' /TO'TII. 1TT"lgated agMcultllTt , and their cltmltlatim 
elfec~" runoff from mMUte di !'=posa.i {It('os, and f rom l!lnd used 
for lm~stock ft!ld crop production, and (ii) set fOlth procedu res 
nnd mcthorls (mcl uchn/! land use requ irements) to control to thO' 
extent feas ible s tlch soul'Ces; 

(G) a P l'Of'CSS of ( i ) identify, if nppmpri:1t r'. minc-t t:')ntl'd 
sollrc('s o f poll III ion incl ud inl: new, cUTrl'nt, nnd aba ndoned sur­
face nnd underg round mine r unofJ, llnd (i i ) 5('t 100t h pl'O<'cdures 
nnct m(' t.h~ls ( incl udin::: Jand use rt!quiremE'nts) to control to the 
('xt(' ll t. fC'!'lslblc such sources; 

(11 ) n pfO('~ to 0) identify construction act ivi ty relnted 
S4?urces ,of pollu tion, 0. 11 <;1 (ii) set forth p rocedures nnd mcthods 
(lnclud ln~ I:md use requirements) to cont rol to Olc e;( tent lensible 
such sollrct'sj 

. ( I~ n p r.ocess to (i ) idE'ntify. i f o.ppropriatt·. 5:'ll t W:'lt er intru. 
sion mto rl n'N=, l ~ kt'it, :1Ild estu:lries I·csu lt ing f rnm red llrtioll o f 
~I",sh wnlr r now f rom nn~ cauS('. induct in,!! ir r i,(!:l t ion, obstruc. 
t lon, ;:!round ' ,"nler f' xtrncl1on. a nd di n'N:ion, nncl (ii) S<'t. forth 
prOC:t'd ll rt'!' nnd lIlf' thoos to cont rol such int rusion to the E':'dent 
fr:l!'lblr wht're such p !"O('t'dll tCS nnd meth ods nre otherwise n. part 
of the wllste t rent mf'nt. mnnatTCmrnt pI:ln : 

(J) a process to control the disposit.ion of all residual waste 
.generated in such arta. whieh could affect. wo.ter qU31ity j and 

(K) a process to con trol the d isposnl o f poll utants 011 la nd or 
in subsurface eJ:cnxut ions with in sllch a rea to protect. g rollnd and 
surface water quality . 

(3) Areawide "'nste treatment. management pla ns sha1\ be ce rtified 
annually by the GO \'ernor or his d('signce (or Go\·em ors or their des­
ignetS, where more t hnn aile Slate is im·olved) as Ix>ing- consistent. 
with applicable bnsin p lnns and such 8I'cllwi<ie waste tn>nlment mnn­

;&gement p lans shall loe suhmitt('d to the AtJ ministl1ltor for h is 
l pprol'al. 

(4) (A) W hene\'cr the GO\re m or o f nny S t lL te determ ines (and 
notifies the Admi nistrator ) thot consistency with a slnlewide reg ul :l.­
tory program unde r section 303 so requires, the reqllirements o f claUSl'S 
(F) through ( 1\: ) o f puragnph (2) of thi ~ slIhS('ct ioll shall 00 de\·rl · 

.oped and submitted hy Iht' Gov('rnor [ 10 the Ad min ist rato r [or :l.ppli. 
alion to all regions within such State] to the Admilliltrat07' f0 7' 
4 pprovalfor application to a rlalt' or co ft·yory of aetidly throughout 
nu:AState. 

(8) A ny program 41lbmitt~d tlllder ~bparafJraph (A) of ehi, para­
-graph-which. ill10hole or in part, i, to ('ontrol t l.c di,cha)'fJc or otller 
placement of drcdfJcd 01' fill material ill 1o Ihe 'UJvifJable tJJQler •• hall 
include the /ollou·;ng: 

(i) A con.ultotion p1'()(ell which include, the State ofJellCY with 
prim6ry juri,dicticm over {ish and wildlife ruource,. 

(ii) A prou" fa idcntify and manage the discharge O'r other 
pkzcement of drrdged or fill maferia1v:hich advcNely affect, lltlviw 
gable 1('alers, 1cM(''' IIhall ('omplem,:nJ. ond be coordinated ,aith. 4 
Siaie program Wider IIl'e/ion. 40.$ condll('ted pur!Uallt to this A ct. 

(iii) A p"or('s, to a81J1.l7'e I hat any activit!! ('07Iduc/ed ptu"!Ua11t to 
a be.t maJ10gclllcnt "Ttlcti('e 10ill ('am ply 1('ith th e guideline, ellab­
luhed tlndCT acction 404(b)(1) , and scctions 307 and 409 of tMB 
Act. 

(iv) A proceu to f78SUrc '.hat ony act ivity cMlducied ptlrruant to 
a belJt management prort;('ecan be lermino ft d or modified l or cause 
including, bllt 110t limited to, the f ollowing: 
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{I} violation of any condition 0/ tlld bed managemtn' 
pt'Octicc / 

(II) change in any oeti'l: ity that rt!Q1dru either a temporary 
or permOM1It rrdllction or eliminoliolt 01 t lte discllarge llUr­
I'tlont to the lItMt manogement practice. 

(11) A prouss to o8llure rontinued coordination 1(nth Federal and 
Federal-State 1ca.tcr' 1'!laled planning and reviewing proceu·c,. 
including the Nal.ionallVetlondl /n.venlory. 

(0) 1,/ th e Govt1"110r of G State obtain, approval/rom the Adminltt­
'tralo7'O a 8tale10idc 7'eglllarory progrom toMf'h meel , th e 1-eqllirt!Trk!fltl 
~/lUbpa,.agraph (B) of lhi, pomgraph and ;/8Urh Stale is odm1'nisler­
ing II permit prO.qrnm under 8ltrfion 4040/ tl,il Act, '1'10 puson ,hall bit 
required to obtain an indittMual pcrmU pursuant to ' ItrA 8tC'fion, or Ip 
comply with a gennnZ permit i8$tled 111lrmant. 10 ,urh ,ection, 10U la 
Y'Upect to any appropriate activity within 8Ilrit State for which a brd 
"1714naaement 1Jroetiet- ho, becn approved b,II the Admini,lrotor tinder 
1M l'/'ograln npprot'rd by Ihe Administrator pw',uant to thil para­
graph, 

(D) (i) 11" "rTlc/'rr' ht' Adm ini"lrntor determ ine, (/ ftrr public hearing 
Ihal a StaIr iJt 1Iot otimhli,terillg a pro,qrom, oppr()/..'rd under thi, ,ec­
lion in o('('orflrw('e IritA the ,'tquirrmrnt, of th ;~ ,eetion, the Admini~, 
I ralar ,1/(l1l ,a flOt j /9 the S/all', afld if ap prop/'jole rorrer-ti ve action ;, 
11al la~'n~ 1r:itM/I. a ,.{'(Mollable timr, not to ,zCt'rd "b,ely day" 1M 
A dllu'n.i,t ral.or dallwill'Ql'Oto npprol'ol of ,ud, program. T Ite Admin-
1·,t/m./or ithl111 flat 10itltd''OIO 0l'll1'OI'ol a/lin." "Ich prog"om tltlle" he 
~hoJl ji"t lIm'e notijintlhe State, and mode ptlblic, ill writin9, the 
rCtMOl1JI fOI'~lIch 1/';'''d''ol1'ol, 

(ii) i n the cale of a Slrztr lailh (I 1'1'09""111 ~ubmilttd alld apP,'ol'cd 
vII/fa llIi, 1!(f1'09I'flJl". tIlt Admini8tl'l1fo/' IlhaTl 111ithdraw approval of 
Illll'''' l,ro.q1't1"L IIltdrr f Iiil 8I/bparog1't1 ph o/lly /01' Illlllb,ton tiolfailurt of 
Ihf' Sta f,. to IIllmil/isla jill program in oecol'do/lce 1citA the require­
mcn/~ o/Ihi, 1'0mgl'(lph. 

(c) (I) The Go\'rrnot· of rneh Stnlr. in consultation "'ith the plan­
ning ngrncy desij!lIntrn IIndt"r sll~ction (0.) of this Sf'ction, at the 
timE' n plnn is submitted to thr Adrnillistro. lol', !-.hllll cirsignale one or 
morc waste I.I'f'allllC'nt mnna~f'tnrnt ngencir!; (which moy be an e:list­
in,(Z' or 1U·,,·ly CI'('nttd J()('nl. r rl!ionnl or Stole n~Pllcy or potrnlial sllb­
di\· ision) (or pnch Hrn drsi,!!llolrc1 under suusrction (Il) o( this section 
I1ml suhmit "lIch <irsiplntions 10 the Allminislrnlor. 

(2) The __ \tlministmtfll· sholl nC'c('pt :m ,v slIch clpsiWlRtion, lInlpss, 
wil hill 120 dnys o( slIch r\rsij!nnt iOIl. hp. finds t hnt the clrsigllatE'd mnn· 
ngeOlf'nt :tj:!pnC'y (or nj!rn<'1('s) dOt's not h:l.\'(' nclN]llnt(' :l.lIthol'ity­

(A) 10 cnnv out npprnprinlr portioll~ o( nn nJ'E'n\dde ""nst.E'l 
tr(':tlmrnt mnnRg(,lll('nt plnn dC\'rloprd ullder subS<'dion (b) of 
thi s SC'Ciioll; 

(n) to mnn:l.A't' ('[rclil'ply wllSlr trt'nllll(,lI t works Rnd rE'lalrd 
f:tc-il it ips !'o('n'ill,!! sl\ch nl'('n in conformnnce ",·ith nny plan re­
quirf'<1 hy fiub~('lio ll {b} of this 5('C'lion: 

(C') dil'C'('tly or by contrnd , to d('siJ!11 nnd ('onl'tnl('t new 
'tfol'kJ::. nnel tn opt'I'nto nnd Illnintnin lit'\\' nnd uisting- work!' DS 
1'('41l1i l'l'(l hy nny pliln den' lopt'{l pntSunnt to subst-<'tion (b) of 
Ihi!': !'«'Ction ; 

(D) 10 nccrpt nnd utilize J!l'nllt J:: . or othrr f'u lld~ from nny 
SCU I'C'P, for Will'll I' trC':llm('lIt 11l:l.l1nJ!'(,III{,lIt IHLr~: 

(E) to mise l'('1"{,l1l1(,S, including- the ns,"l'SSlllf'nt of waste trt'at­
ment. rlln r~C'!I ; 

(F) to inrllr ShMI- Rnll loll/!·f('nn indf'htt'dnC's,<;j 
(0) 10 ns.C;ure in impl{,lIlf'ntntion o( nn nrrflwi.lt' 'U'Mt{', trpnt· 

nlrnt.lllnnn.£f'lIlcnt plnn tllnl ('n('h pnrtieipnting community pays 
its Hroportionn tr J::hlll'C' of I I'{'ntmf'nt ('()!:ts: 
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ell) 10 tr ( lIS(! to ,'('rrin' nny w:u:tC's from nn:,' mllni('ipn lity or 
sui.xlil"i f'ion 111('1'('0 (, whirll d ()f"s nol comply wilh filly pl'O\' isions 
of nn nppl'o\"('rlIJI:lIl llIull' t this scrtion npplicnbl(' to such nrenj 
find 

(1) 10 n('('rpt. (or 'I'rnl mrnl illllu l'Otl'irli wn!'tC'!'. 
((1) .\fl r)' n WllfOlr Il'rnlmrnt 11Ul1lflj!'f' ITH'nt fll!'C'nry hn\"inJ! the 

nlllhOl"il,\' rf't"[u irrd hy suh!'('C'I;on (d IIn s bN>n dC'!';i !!11ntrcl tlnd("t such 
!"uh!'('('lioll ( (w nil nl'f'n nl1fl n phn for !"urh flrra 11ns I,.,,,n approved 
lIll t lr r sull!'N'l ion (1\) of t. his R'Cf ion. t h(' Arlmi nisi rntor shn II not mn.ke 
any grant for ('onsl rucl ion of n pul,li(' ly o\\' urd II1'nt '11l'~lt \\'o rks under 
I:iCclion 201{g) ( 1) within 1m!'h nrr u. rx \'rpt to sudl,h'slgnatf'd flJ.{(·IlCY 
and for works ill t'on forlllity wilh sud, plan. 

(e) No permit undel' section ·III:.! of this .\ cl shnll 00 i S~lIcd for lilly 

point source which is ill conflil, t wilh ; ~ plan a ppH'n'li 1I1I1',,;ulIl1l to 
tiub5ect ion ( b) of I hi s S('('I ion . 

( f) (1) Tho .\d millisI!·UIOI· shull mnke g' l'I1ul S to lill y Uf..,1'('I\t·y cll·s ig· 
nated under suhSl.'d JOIl (:I) o f 'his S('l'I ion f 0 1' pa )' 1I.t' . I' of 1 Ill' n'n ~o tl· 
uble costs or dC\'(' lopill~ I\lItl IIpl·l·ntin;.:: a l'Ulll illlliul! :l1'f':lwitlc \\,:1 :=;10 
tl"entmcnt IlHlllngf'lItcn t phllluing PI·IX·t'SS IIllth'l ' sllbS\~·t ioll {h) o f Ihis 
fie'<'lioll. 

[ (2) The nmount. j:!' I':II1 INl to lIll)' 1If..,'l'IIl·Y IIml1'1' p t\l 'lI I!T:'ph ( I ) o f 
(his subsection s hnlt he JUO PCI' ('Cll ium of I Ill' I'OS'S of dt,\·.' lopiug' aud 
opernting n cOllliuuiu/.!' ul'('Hwidl.' \\'1ISI\' ,,'I'alml'ul mn'ul;.., ... '1I1l'1I1 1,1 :111 ' 
IIIng Pl'Occs." IInci{' I' slIbsrct ion (iI) of I h is Sl'l'1 ion fo l' ('Ill'll of I Ill'. li:'I':l1 
yeal's I!nd i ll~ un .JUIlt' 31l, Ul7:' , .JulU\ :10, 1!1j'1. aml .I UlII' ;JO. Wi:i. nll t! 
shall not .... :< r('c tl ij Pl'l' 1:('11111111 of StH' '' l'o~ls in t'u l'h slttTl!(', lillg' fi ~t':l1 
year.] 

(.e) For the tlco'Yl!al' pr'I'io(l bl!ginnillg on the d/llr ' t ile jr'I'IJf grant 
iI made t l1ld('1' IJUmljl'fll'1I (I) 0/ thi.1 8ub.~ I 'di(/n to (III <19, '/1('.11. if 
,ucA jir8t gl'lIl1t i8 m(lilc be/ol'l' O('{oba 1, 19i1, t il,; alllount 0/ ea('h 
, ucA grant 10 aadl agelu'Y lIliall b,' }(/() PI'!' ", ' lduIII of '{, e t',uls v/ de-
1'elopillg alld operatillg (l. ('oll/illNillg I' I'(,(J/vide 1NUlc tNalll/nlt malt­
ogemell" 1,1,IIII,iIlY /1 /'0",'611 IIlUle,' allb!l~"tia/t (b) of 11,;1( JI('t'liOIl, (wd 
tll ena/il'/, thl' fIllW/f-1I1 gNnt"il lo /llIf ·h l' gf'I/('Y 1111/11/1101 , ' J 'I / ' I' d j ,j pel' 
('~ntum 0/ 'Ul}, ('08/11 i n /1/I ·III1II1'f·. edill!J Oll f'-y, ' fl/' /," I'ioll. / 11 (lit: fMC 

0/ any OtlMI' !ll'all t 'IIIade. to fm ago/(!I lillI / I'I' ,~If( ' " plIl'ugl'lll'h (/) 0/ 
thi8 BllbaC/'l ioll, tIl(' UIIIOllllt oj 31/(·11 'lmld /lIIUII110t I 'J'("f'U/ ';':; {Jf'I ' 1'''1.­

t um. 0/ t lu' co.~ I/J 0/ t/1'1'I'l opill!l ami opI'rali,,!! II 1'1)//1;,111;11[1 1I1f'lIl1'illc 
f(}(ute t l'('llfllf,'1I1 1If(lllllgl'IIII III "l(llil/illY /1I'Of'NII ill .IIIY yCII/ '. 

(3 ) F.llt'h applicanl fol' a, JJrant nllli('l' Ih is slIhSl't'liflll shn ll ~II I I1Hit 
10 the .\li minisll'ulor 101' I. is aJlpl'o\'l ,1 c:l\' I. IJI'o)losal (ot' \\' lIi( '1I n ;.."mnt 
is app I irt\ fOl ' IIlId<',· I his slIhSt.',·1 iou. 'i'h{' . \. Hli II isl 1'1I1 01' sha ll nd II pOll 
slIch propos;i1 :1" soon os I' l'aclil'n hl<, n(lrl' il has 1)1.'('11 ~III)1 t1 ilt('tl, IIlll l 
Ili s npPl'Onil o ( Ihnl (l l'Oposa l shall 1)('; dt'('IllI'tl a \'onlnlrlu:d obli~a lion 
of t he {'nil etl Stairs (01' Ihe pU)'IHC' n l elf il s "0111 I'illlli iOIl 10 SlIl'h 111'0' 
posa l, BI/bjer/to II/Wit ItlllO /lll 18 fill (lI'C l"'o/'idl ,rt in /I /JPI'O('l'i(lliQl~~' 1'/8. 
There is nli lhol'iy,rci 10 \)(' :l(l (l I'opl'intcrl 10 r :ln'Y Ollt. I li s slI b"('I"101\ 
not to exrr(', \ *;IU.OOO.()(}!l fO! ' tho fiS('al,\'(,lH' (,Iltlilt~ ,I ultc ;W, Wi;', 11 01. 
10 exr('rtl $ 100.000.()U() (01' 11m fi st'1I1 ,\'<'111' ('ml ing' ,IIIII{' :\11, H)7-\. nIH! 
not to ('xc<'cd $ 1.')0,000,000 1)1'1' p8('al yMI' fnl' !l it' Ii"-l': ti [ )'f':lr] yr"!,, 
I'nding .Tun(\ :W, l Uj,i, ..... ·rpft'llIbl'f :In, mi1, .... ·"jllf!IJIi;('/· vo, Jf)'.'?, S,·p· 
ftmbt' /' 30, J.fJ7.tJ, (1/11{ '-:('l Jfl'm bt'l' ./0, HJ80. 

(g) 'fha Admiui ~tl'n tor is nu thol·jZ<'d , IIpon I'cqll esl of the (iO\'cl'llor 
or the d ('signntrd p loHl f,ug o:,!('n('y, Ami wilhout l'('imhllrs(,ltl('n l , lo 1'011 -
suIt wil h, n",l prodde t('('huienl nssistalll'e 10, :1Il\' 1I'.('III·Y d t'si" 1I111 ('d 
under subsect ion (n) of Ihis St'clion ill the t1r\'l'I~JI"~ t' lit. o f nl'~:lwitic 
was~e trcntmcnt IlIllnati"t'lI1rll t plans 1II1l1!'!' slIuS('ction (b) of Ihis 
sect.on. 

(h) (1) The Sccrt'tnry of the Army, nclin!! Ihrolll!h Ihr ('hif' f of 
F.ngiu{'cl's, in coopel'a t ion wilh the ~\t1m ill isll':lItli' is nu ll .ol'iz('t\ :11111 
direct('d, upon reqllest of the GO\'C!'n OI' Ot' Ihe d l'sij!llah,i\ plallll illg' 
organi zation, to consult wilh, nnd prO\' ide tct'hnil'll llt&. istnltce 10, tilly 
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a,a'('nry d('~ign('(t undrr snbSC'ction (n) of Ihis 5{'cfioll in llr\"{'lopin,!!' 
ftml olX'mtill,a' a continuing nrt:l'l'fitlc wnste 11'{':\tmcnL I1l lmngcuH'nL 
plnnuillg' 111·()('1· .... ~ IIIHll'l'l'O"ll i'C'r! ion (b) of ! hi!'! l'O('rtioli. 

(2) Th('I'C is ttllthorizrd to be ftppropl'i:11Nllo thl' ~('('r{,!:II'~' of thl' 
Armr. to rRrry out. this sub!'<'ction, not (0 ('.'H'rNI ~:iO.OOO,OOO )wr fl scnl 
yNII' for thr. fi scnl yeArs ending ,Tune :\0, 1l)7:\, nnd .lulll' :10, )!'I'i'4. 

(i) (I) The Secretary 01 the Ittll'l'/or, acting through. the nire('/or 
of tnt' Uni/rfl. Sto/r, Fish olld Wildli/r S r.I'I'icr , Iha", vpon 1'{'(} /lU l 0; 
t}'If' GOl'rrnor 01 a Stale, and ?rithollt rrimbIl1'8C11U'nt, pro ,·idr t f'r/micnl 
a~lfj8/aJl cc /0 811rh S tate in d Ct'r/oping a 8fqtclriar. 1"'0(1"01/1. /01' Jtub · 
mi"ion /0 1/,(, .1dminill ll'ntQI' WIder , ,,J)$f'cli'on (b) (4) (8) of thill llCC­
t iOlt "lid in im ]Jlrm~1I1 illg 811eh progl'fl1n "flu ifll ",,!'ro!'ol, 

(S) Therr i" ,,"IIIo1'iull to lie "l'pl'n/willlr ll In t/l,. ."I'N'('/nr!l of ehf'. 
It"n'ior .'f./JIJO/JOO to rom'l,ll,te '/'r. """'iOTl(11lretlaTld~ tlll ,,,"tOry of 
t hr l/nitrd Riolo. b.II f)('rr mbc1' 3 /. /[181, oTld (0 p re)l'hle ;11 fOl 'motion 
from. ,,/ch Im·('11 1",..!! to S lnh'lI (18 it brromra Ol'oilnble to (1.f3ill t n,rh 
Stolrlf £n III" dn'rlopmrTlt oTld o~ralhm of program/l tllld('r Ihi8 Arl. 

(1) (J) l 'IIe l\rCl'rlaJ'.tI of Agriculture. 1(,ilh. ehr. l'07ICIO'I'rll('e of I he 
AdmiT'illlralnr, Gild (1('lillg I hroU.flh Ihn Soil {!OiI1Jl('rl'fl / ion Sen.'ire 
ond ,urh olht'I' a.'l('TlCi, .t of thl' [)r pnrtTII('n/ 0/ Agriculture a.a the 
Secrctor!! tnl'/y dl'Jlirl"nolr . ;, olllhol'izrn rmd dil'rrled 10 ('1I1"",i,h (111,1 
admhti81el' I'/· l,rogram 10 rl!frr inlo rontrrrr/ ,t. ~flbitrl lo 'lirh "1IIbll1Il, 
(U oro proddrd ;It adl'(/1I(" b!l OP1'l'opriotion or/6, of not !(' Jl8 than /i1'6 
yefll" nOl' 11101'(, th"n I(' I~ yro", '('i l h OIrlll'l'.' and ol'('""loI"Jl IlfH'iTlg r.on­
f ro! 01 r.(rollaTld for Ihr. 11111'I'OU of in3ff/lliTl[l altd mninfaillill!l m(,1'/6-
ure" 1'11rorporatill9 l,rtlt tnnllog('m~n/. J'rl1rI IC(," to ronlrol 110nl,oint 
~()I/rrr },O"", iml f(W illl "rol·('(t. f('olrr qllnlit.!, ill- t hoJle Slall''' nr 01'('(1' for 
wll ;rlt tlu" A dmllll# mlor II".t 0 pprol'rd 1ll'10lt !lnder ~lIb~('rl ion (b) I) f 
I hi.~ "rrfion trl,cl'(' Ihe lJ1'or firta to ,rhieh thr. rontl'{fl'/.t 01'1".'1 ore rrrli· 
~('d by ' he 1IIomrgr"'(,IIt. og('T1(,.'I dc&iqnolrd tmd('r 1111681'rfio1& (r) (1) I),f 
lhi,t 6('rl ion 10 b(' ron,i&l"nt ll'Uh ,"ch l}lml~ an" mill T'f '/mlt iTl impm"~" 
waler quality. $11('11. cOlllrar.t Jl "'0!l he ,,,I ('rl'd illio dll1'ing till' period 
ending not la(r1' (h(m Scplrmhe1' :11, / 988. under /l1I('k cOlltrac~ t he 
land oumer nrop('rator81101I ogru-

(i) 10 rjfrcf.lla le f1 1,1011. " J'prolwl b!l a !loil cOllserl'ation d.',· 
fl'ir/, ,cllr/"(' mIt t:ri"tJl. l/Ttdrr Ih i8 6l'rliOll (or hi8 ( 01'111 , l'fIIlrh, nr 
fllha lOll" ",,".tallliolh, in. orcoI'nollcr 11'"ilk fht ullrd"'e outUned 
Iherrin tmlo.t (1I1!ll'cqi/il'rlnrllt t h('l'ro! i, It"<1ived or modified by 
(he Secret"",,,: 

(ii) 10 ,for,fl'i l ,,11 1'i9"'6 10 1III'I IIr1' 1)(f llW r nlJl nr 91'(lII IJI ""nr l' 
f he conirort and 1'('f und 10 t hr. Ullilrd StaIn all '['(r.'/TlUmt6 and 
granl8 rc:criL't'd I h('r('flllfll'l'. 1rilll. illlrrellt . "pot! h ;8 viol"tion 01 
thl' rOlllrnrf III "11" "'aqr du,infJ ti,,, liml' hr. 1,(1$1 r(IIIIr01 (I ( tl,l' 
lrmd i ( fh r &('1'('I;' I'!I, nll t'r ro,,;jfl(')'in9 f ht. rcrom7lltlldationl/ of 
I he . oil c(YII.frr'l'(lfion. di,ldr.!. 1rhrrr. Oll~ e~illt6 , anti t he Adm.ini l t ra­
lor. drll'l'I"i..II"~ , II"t "flr"- t';(l111IiOll 7'$1 o f '1Irn. a. ' ''' ( In'r (u to f rar· 
' 'anJ. Irrm;T1alion. ollhe rOTl I /'(lrt. 01' (0 mal..·e 7'('f m1d, or accept 
~/{c~ P(lY'II l'11t (1(',i".,fmrlll .• n~ 1],(1 81'1'I'('ln1'.'l rna!! d('('m, app1'opri­
nl(, '111,. dtl(,I'mll'rJl IIIn l !hr. 1'iolalion by t he 01l'11l'1' ai' operator 
d()(,Jl 110t 1I''''' 'rtHi f. I t'rmillalinn. o( I hl' ('Oll t ro('/ : 

(iii) 11.pcm tl'(1n~ /('r of hi~ ;';g"" "IId ;nl"rr"!. ;'1. t he l arm, 
ratl r h , 01' alhn land d/l ring th c rOn./met pe1'iod to f orf l' it 61/ r ight, 
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to further poymc/lf! 01' grlllll' 1II1der rit e t'ollfl'lu:t ami rrfund to 
tM U.'lited ~t(ltc, all II(/1/mcul3 01' tjl'olds 1~ 'Cl"n'('I l fhe l'tr/m/,cr, 
with inte,-est, wrle88 the 11'f1114crce of allY ,uc" ltlllll U!Jree3 11Uth. 
the Secretary to 0311WIll all obligation, of the contract,. 

(iv) 110t to adopt ally practice 'pecified by ti,e Sccr'clar'Y .Ol~ 
the advice 01 tI,e .4.t/lllinistmtoJ' ·i,L tIle COlltract U3 a p"lIctu:e 
which wOlild fetId to dr/cat the purp03t'S 0/ the cOlltract j 

(v) to such additio1lol. Pl'OVi3iolls as th e Secretary determine. 
arc duirable and 11lclmlc8 in the ('011/1'(1,-( if) cnectl/ufe the pur· 
poses 01 the pl'ogram or to facilitate tIlt! practi("l.ll administration. 
of the program. 

(t) in relw'/L for 'Ileh Qgrce-ment 0.'1 ti,e lam/oumer or o}Mrator thd 
Secretary s/lOll agl'u to 1)1'ol ·illr iech"ical (ls;Jisl(t we a llclsl((fI'C till: CO!lt 
0/ C(l'f7'!li?lg out tllOsC (·ull8e l·t((t i01~ 1)1'(fcti('t!s ((lid 1IIf'OSlIl'eS set /Ol't'" 
in the contmet luI' wldeh li e c/ctc1"mim'8 flult ('ost $/'ul'iI/9 is aJll)l'04 
pria/e and in. the public in terest a lid 11'hich al'e a pprol'ctlfor cost sIlO"" 
i"9 by tlte a,Q('.JIl:Y d f'Ji(Jllllled 10 illll,lelllf'llt the p/im t/c1'l'lupcd 11f1der 
tu1JSectiOll {b) 0; tlli$ M·dioll. Tit,. lior/iull uf slI('h ("oill (ilidudiTlfJ 
labor) 10 be shal'c(lslwll [,r Illat 1wI't which tile SU'I'ct(ll'Y detcrmine! 1', 
mcusa1"y aTllI appropriate to edt'etuate tlte 1'IIStallaiioIL a/the tl'ota 
vuality l1U1n(lgemcnt practices and fIIcaSIII'CS 101dcr (he contract, but 
not to (;lcud 50 per cent1lnL of ti,e, total cost of the measures set forth 
in tM contl'Oci,. t'.I'('cpt tllC Seaclory may illC'rcase tile 1lUltC1iiJlg cost 
, hare 'where he delef"llli-nes that (1) the mail~ benefits to be derived 
from Ihe fntaSUI'elJ arc related to impT'OI'ing offsite wale I' qllality. and 
(f) the mal('hill9 share 1'tquirelllcnt tvoldd place a burden on the land~ 
oumer which uould probably pn.'l'cllt hjll~ Iron, 1)(ll'l icipathlg in the 
program. 

(3) The SCCTctaT"!! may tcrminate any contract foith a landowner 
or operator by fn14tual agreement t.vith the ou'ner or operator ilth~ 
Secretary determine, that sitch termination tOQldd be i'n th c public in­
terell, Q11d may agree to Iflch modification 01 contract, pl'c1'iously 
entered 1'nto os lte may determ ille to be d r.,imble to earM) Old thp. pur­
poses 01 the progro?n or facilitate tile practicol admini,tration. thereo f 
or to accomplish equitable treatment teith re'prc/ to otlter cOlIscrva­
tion. land 1t'C, or 1f'atcr gllality 'Program s. 

U) I n providing Q..!,isi(lIL('e 1IIIder lhi, sub!lulio" the, Secrl'tary 
will gi1,'e rriority to tnOle arro" alld Mur('Cll '},lIt ltat·(! "ie 71tOlIt ';94 
nificant effect "POll tooter Quality. Additiollal illl't,'i.Qntions or 1'1011.1 
may be madr, 'whae 'lttrs,ory. In 81lJlplcmellt apprortd teater quality 
managf'1n~11 1 plans, in ordf'r to dctermine priori/if'I. 

(5) The Se('rc /o T"!! '/Iall. 1c!Jrl'C p1'U('tic'lIble, ("lila illlo agreements 
with soil ('01I8cn:ation di~1 "iels, Sta/~ soil am/1IJatrl' COIIUI'I'nt ion a,Qf'n­
cie', or Slate , ,,aler IJllality agencics to admi1li"rr all or 1H1rt o f tile 
program e,fobli,hl'd in lhis subst'rfioll wuler rrgu7atinm dl':.t·1'70ped 
by tile SCN'etary, SlIcll ogl'l'e1l1ent, ,IIall prOt·ide for tIll': s!lbmi"ion 
01 II/r.h reports (II the, Sur('lar.II clum8 nerf'8lary. and for paymJ'nt by 
the Unill'd Rtatr, 01 sllch port ioll 01 the rosts illnfl'red in the ar/mini.t­
tration of tI,l' program alC till' SecN't".,.." m(lY drNl~ appropriate . 
. (6) The ronJrncl, tlnd('r thi, ,lIh,ution '~(I" bf' f'lItrrrd i'llto otdy 
in alVa, , ,,hrr{' th l': malUJgtml'nt ogl'nr,V dell_Qnal. d Ilnd,.r IIlblll'rfi<m 
(c) (1) 01 ,"i, .ect ion alSUI'C, ar& adequate let,cl of lJorlicipatian by 
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OtCftI'I',r and ollC/'afor" /101'1119 conf1'ol 0/ rural land in lurh arM", 
WilMn III(,1i. (lrr", tl,(J 10rnl .oil. ('QnlJcN'fllion didrirt, whr.re one ('xi,/,. 
togct',rT' f(,jlh tlu' Serr('/ory 0/ Agrirullllf"t, 10ill d f>/ rnni'lI' tAr, prior. 
ify 01 (wfiRlanrr "1II01lg ;'"liridllol In TIll 011'111'1'6 nnd 0/~mtorJf 10 lU­
, ure 0117/ ti,l' mOlf! rrifiml 11:(11('1' qlll/lity rroblNn,f orc a4dN'JI&f'd. 

(i) TIll' Srr/·i'I(1}'Y. in. rnrIJ/IIltufion wllh the Adminialrotor and 
II/bjr d to /l,f't'lion. :m.HI.') oj tlliff Ad, ,,/'011. 110t. /01('/' ti, an l ... ·epff'mber 
30,1.'118, "rom"l'lnfc rcUltloti01lJl for rnrryinrr out tMlIllubHl'rt ion and 
lor lIuppOl'1 find roop('roJion 1nitl, olhrT' Federal and rum-Federal 
agt'ncirlflor;/ll p/(,IIINI/(I/ ion of IA;" ""h"r.r/ ;OTt, 

(.9) T d" ll1'Of/"om ./urll '1101 f,,, 1MI'd 10 flItfllorizr or finnnrr proju/, 
t hol1COUht oll'Cl"u:;,e be rligibic /01' O&liafoncc ttndt'1"lhc tCI'11!1J of Pub­
lic F.alf: 8.]-!j(j(i. 

(.'7) 1'/'t'I't' lilY' l, erl"'l!! mtflwriu dln ll(' npprop""l1ft'd /0 II/I" S /"('rl'_ 
to" .'1 of lIyrif1llllll'l' .~,»)ftn(}J}()() for fiArnl !Ietrr 1,'1;9 (HId .\'4(J(}[JOO/){I(J 
,for PlJtv" Y""'I' mso, 10 I'orl'y Ollt IhiA 8l1bArrfion. 1'1/('. llrngl'Om olllllOr· 
;utl ""'/1"1' IliiA Allb"edinn .1/(1/1 be 1'/~ nrfdilinn 10. find 't'nf. in A1Iblllilu ­
tion of. ollter 1"'09''01''11 ;11. .urk ore(J ouflloriud by Ihi, or any otlier 
public l alC' . 
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SECTION 205(j) OF THE 
FEDERAL WATER POLLUT ION CONTROL ACT (P . L. 92- 500) 

AS ADDED BY TflE 1981 AMENDMENTS TO THE 
FEDERAL CLEAN WATER ACT (P.L . 97- 117) 

WATER CUALITY MANAGEMENT PLANNING 

SEC . 205.(j) (1) The Administrator shal l reserve each fiscal 
exceed 1 per centum of the sums allotted and available for 
each State under this section for each fiscal year beginning 
October 1 , 1981 , or S100,000 whichever amount is the greater . 

year not to 
obligation to 
on or after 

(2) Such sums shall be used by the Administrator to make grants 
to the states to carry out water quality management planning , including , but 
not limi ted to-

(A) identifying most cost effective and locally acceptable 
facility and non-point measures to meet and maintain water 
quality standards; 

(B) developing an impl ementation plan to obtain State and 
local financial and regulatory commitments to lluplement measures 
developed under subparagraph (A); 

(C) 
quality 
region, 

determining the nature , extent , and 
problems in various areas of the State 
and reporting on these annually; and 

causes of water 
and interstate 

(0) detenmining those publicly owned treabment works which 
should he constructed with assistance under this title , in which 
areas and in what sequence, taking into account the relative 
degree of effluent reduction attained, the relative 
contributions to water quality of other point or nonpoint 
sources, and the consideration of alternatives to such 
construction , and implementing section 303(e) of this Act . 

(3) In carrying out planning with grants made under paragraph 
(2) of this subsection , a State shall develop jointly with local, regional , 
and interstate entities , a plan for carrying out the program and give 
funding priority to such entities and deSignated or undersignated public 
comprehensive planning organizations to carry out the purposes of this 
subsection . 

(4) All activities undertaken under this subsection shall be in 
coordination with other related provisions of this Act. 
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FLOCOPLAIN MANAGEMENT P~RAM 

:Detailed Flood 
Adopted : Insurance Rate 

Published Flood Flood.plain Studies 
County/City Hazard Boundary Management Canpleted as 

Designated by FFl'iA Map Available Program of 12/1/84 

ABILENE MBA 

Taylor Yes Yes No 
Abilene Yes Yes Yes 
Buffalo Gap Yes No No 
Impact Yes No No 
Lawn Yes ~IO No 
Merkel Yes No No 
Trent Yes No No 
'I\lscola Yes Yes No 
Tye Yes No No 

AMARILLO MSA 

Potter Yes No >10 
JWarillo Yes Yes Yes 

Randall Yes Yes Yes 
Canyon Yes Yes Yes 
Lake Tanglewood Yes Yes Yes 

AUSTIN MBA 

Hays Yes Yes No 
Kyle Yes Yes Yes 
San Marcos Yes Yes Yes 

Travis Yes Yes Yes 
A.ustin Yes Yes Yes 
Lakeway Yes No Yes 
Manor No Yes No 
Pflugerville Yes Yes Yes 
Rollingwood Yes Yes Yes 
San Leanna Yes Yes Yes 
Sunset Valle y Yes Yes Yes 
West Lake Hill Yes Yes Yes 

~'lilliamson Yes Yes No 
Bartlett No Yes No 
Cedar Park Yes Yes No 

-----------------------------------------------------------------------------
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County/City 
Designated by FEMA 

AUSTIN MSA (continued) 

Williamson (continued 
Florence 
Ceorgetown 
Granger 
Leander 
Round Rock 
Taylor 

Hardin 
Kountze 
Lumberton 
Rose Hi ll Acres 
Silsbee 
Sour Lake 

Jefferson 
Beaumont 
Bevil Oakes 
Olina 
Groves 
Nederl and 
None 
Port Arthur 
Port Neches 

Orange 
Bridge City 
Orange 
Pine Forest 
Pinehurst 
Rose City 
Vidor 
West Orange 

FLOODPrAIN MANAGf}1ENT PROGRAM 

Publ i shed Flood 
Hazard Boundary 

Map Available 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Adopted 
Floodplain 
Management 

Program 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

BEAUMOOr- PORT ARTHUR MSA 

Yes Yes 
Yes No 
Yes Yes 
Yes Yes 
Yes Yes 
No Yes 

Yes Yes 
Yes Yes 
Yes Yes 
No No 
Yes Yes 
Yes Yes 
Yes No 
Yes Yes 
Yes Yes 

Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes No 
Yes Yes 
Yes Yes 
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:Detailed Flood 
:Insurance Rate 

Studies 
Canpleted as 
of 12/1/84 

No 
No 
No 
No 
No 
Yes 

Yes 
No 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 



County/City 
Designated by FEMA 

Cameron 
Bayview 
Brownsvi l le 
Coo1bes 
Harlingen 
LaFeria 
Laguna Vista 
Los Fresnos 
Palm Valley 
Port Isabel 
Primera 
Rangerville 
Rio Hondo 
San Benito 
Santa Rosa 
South Padre Island 

Brazos 
Bryan 
College Station 

Nueces 
lIgua Dulce 
Bishop 
Corp..Is Christ i 
Driscoll 
Port Aransas 
Robstown 

San Patricio 
Aransas Pass 
Gregory 
Ing l eside 
Mathis 
Q'iem 

FLOODPLAIN MANAGEMENT PROGRAM 

Publ ished Flood 
Hazard Boundary 

Map Available 

!\dopted 
Floodplain 
Management 

Program 

BROWNSVILLE- HARLINGEN MSA 

Yes 
No 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 

BYRAN-COLLEGE STATION MSA 

Yes 
Yes 
Yes 

CORPUS CHRI STI MSA 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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No 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

:Detalled Flood 
: Insurance Rate 

Studies 
COO'Ipleted as 
of 12/1/84 

Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
No 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 

No 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
No 
Yes 



County/Ci ty 
Designated by FEMA 

FL()C()PLAIN MANAGEMENT PRCGRAM 

Published Flood 
Hazard Boundary 

Map Available 

Adopted 
Floodplain 
Managanent 

Program 

CORPUS CHRISTI MSA (continued) 

San Patricio (continued) 
Portland 
San Patrici o 
Sinton 

Collin 
Allen 
Altoga 
Celina 
Fairv i ew 
Frisco 
Josephine 
Lavon 
Lucas 
McKinney 
Murphy 
Parker 
Plano 
Prosper 
Saint Paul 
westminster 
Weston 
wylie 

Dallas 
Addison 
Balch Springs 
Buckingham 
Carrollton 
Cedar Hil1 
Cockrell Hill 
Coppell 
Dallas 
DeSota 
().lOcanv ille 
Farmers Branch 

Yes 
Yes 
Yes 

DALtAS MSA 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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Yes 
No 
Yes 

Yes 
Yes 
No 
Yes 
Yes 
Yes 
No 

.'" Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
Yes 

Yes 
No 
Yes 
110 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 

:DetaHed Flood 
:Insurance Rate 

Studies 
Ccmpleted as 

of 12/ 1/84 

Yes 
No 
Yes 

Yes 
Yes 

.'" Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
Yes 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 



County/City 
Des ignated by FEMA 

DALrAS MSA (continued) 

Dallas (Continued) 
Garland 
Glenn Heights 
Grand Prairie 
Highland Park 
Hutchins 
Irving 
Lancaster 
Mesquite 
Richardson 
Rowlett 
Sachse 
Seagoville 
Sunnyvale 
University Park 
~1ilmer 

Denton 
Argyle 
Aubrey 
Bartonville 
Cooper Canyon 
Corinth 
Cross Roads 
Denton 
Double Oak 
Eastvale 
Flower r-t)und 
Hebron 
Hickory Creek 
Highland Village 
Justin 
Lake Dallas 
Lewisville 
Lincoln Park 
Little Elm 
Northlake 
Roanoke 
Sanger 
Shady Shores 
The Colony 

FLOODPLAIN MANAGf}1ENT PROGRA~ 

Published Flood 
Hazard Boundary 

Map Available 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
Yes 
Yes 
Yes 
No 
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!\clopted 
Floodplain 
Managanent 

Program 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
No 
No 
No 
Yes 
No 
Yes 
Yes 
No 
Yes 
No 
No 
Yes 
No 
Yes 
Yes 
No 
No 
No 
No 
Yes 
Yes 
Yes 

:DetaHed Flood 
:Insurance Rate 

Studies 
Canpleted as 
of 12/1/84 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

No 
No 
No 
No 
No 
Yes 
No 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
flo 
No 
No 
~lo 

No 
Yes 
Yes 
No 



FLOODPLAIN MANAGEMENT PROGRAM 

:Detailed Flood 
1\dopted :Insurance Rate 

Published Flood Floodplain Studies 
County /ei ty Hazard Boundary Managanent Coolpleted as 

Designated by FEMA Map Available Program of 12/1/84 

DALLAS MSA (continued) 

Ellis Yes Yes No 
Alma Yes No No 
Bardwell Yes No No 
Ennis Yes Yes Yes 
Ferris Yes Yes Yes 
Garrett No No No 
Maypearl Yes No No 
Midlothian Yes No No 
Ovilla Yes Yes Yes 
Palmer Yes No No 
Waxahachie Yes Yes Yes 

Kaufman Yes No No 
canbine Yes No No 
Candell Yes No No 
Forney Yes Yes Yes 
Kaufman Yes Yes Yes 
Kenp Yes No Yes 
Mabank Yes Yes Yes 
Oak Grove Yes No No 
Oak Ridge Yes No No 
Terrell Yes Yes Yes 

EL PASO MSA 

E1 Paso Yes Yes No 
Anthony Yes Yes No 
Clint Yes Yes No 
El Paso Yes Yes Yes 

EDRT WORTH ARLINGTON MSA 

Johnson Yes No No 
Alvarado Yes Yes Yes 
Briar Oakes Yes No No 
Burleson Yes Yes Yes 
Cleburne Yes Yes Yes 
Godley Yes No No 
Joshua Yes No tlo 
Keene Yes No No 
Rio Vista No No No 

-----------------------------------------------------------------------------
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FLOODPLAIN MANAGEMENT PROGRA"1 

:Detailed Flocxj 
Adopted : Insurance Rate 

: Publ i shed Flocxj : Floodplain : Studies 
County/City Hazard Boundary Managanent Canl?l.eted as 

Designated by FEMA Map Availabl e Program of 12/1/84 

FORT WORTH- ARLINGTON MSA (cont inued) 

Parker Yes No No 
Reno Yes No No 
Sanctuary Yes No No 
Springtown Yes Yes No 
Weatherford Yes Yes '10 
Willow Park Yes Yes No 

Tarrant Yes Yes No 
Arlington Yes Yes Yes 
Azle Yes Yes No 
Bedford Yes Yes Yes 
Benbrook Yes Yes Yes 
Blue Mound Yes Yes Yes 
Briar Yes Yes No 
Colleyvi lle Yes Yes Yes 
Crowley Yes Yes Yes 
Dalworthington Gardens Yes Yes Yes 
Fdgecliff Yes Yes No 
Euless Yes Yes No 
Everman Yes Yes Yes 
Forest Hill Yes Yes Yes 
Fort Worth Yes Yes No 
Grapevine Yes Yes Yes 
Haltom City Yes Yes Yes 
Haslet Yes Yes No 
Hurst Yes Yes No 
Keller Yes Yes Yes 
Kennedale Yes Yes Yes 
Lake Worth Yes No No 
Lakeside No Yes No 
Mansfield Yes Yes No 
North Richland Hills Yes Yes Yes 
Pantego Yes Yes Yes 
Richland Hi 115 Yes Yes Yes 
River Oaks Yes Yes No 
Saginaw Yes Yes Yes 
SansOO"\ Park Village Yes No No 
Southlake Yes Yes Yes 
\vatauga Yes Yes Yes 
Westlake Yes No No 
Westover Hills Yes Yes No 
vlestworth Village Yes Yes No 
White Settlement Yes Yes No 
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FLOODPLAIN MANAGEMENT PR()C;RAM 

:DetaHed Flood 
l\dopted :Insurance Rate 

Published Flood Floodplain Studies 
County/City Hazard Boundary Managenent Completed as 

Des ignated by FE}1A Map Available Program of 12/1/84 

GIILVESTON- TEXAS CITY MS!\ 

Galveston Yes Yes Yes 
Clear Lake Shores Yes Yes Yes 
Crystal Beach Yes Yes Yes 
Dickinson Yes Yes No 
Friendswood Yes Yes Yes 
Galveston Yes Yes Yes 
Hitchcock Yes Yes Yes 
Jamaica Beach Yes Yes Yes 
Kanah Yes Yes Yes 
LaMarque Yes Yes Yes 
League City Yes Yes Yes 
Santa Fe Yes Yes Yes 
Texas City Yes Yes Yes 
Tiki Island '10 Yes No 

HOOSTON MSA 

Brazoria Yes Yes Yes 
Alvin Yes Yes Yes 
Angleton Yes Yes Yes 
Bailey's Prairie Yes Yes Yes 
Bonney Yes Yes Yes 
Brazoria Yes Yes Yes 
Brookside Village Yes Yes Yes 
Clute Yes Yes Yes 
Danbury Yes Yes Yes 
Free(X)rt Yes Yes Yes 
Hillcrest Village Yes Yes Yes 
Holiday Lakes No Yes No 
Iowa Colony Yes Yes Yes 
Jones Creek Yes Yes No 
Lake Jackson Yes Yes Yes 
Liverpool Yes Yes No 
Mawel Yes Yes Yes 
Ojster Creek Yes Yes Yes 
Pearland Yes Yes Yes 
(Uintana Yes Yes Yes 
Richwood Yes Yes Yes 
Surfside Beach Yes Yes Yes 
Sweeny Yes Yes Yes 
West Columbia Yes Yes Yes 
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County/City 
Designated by FEMA 

HOUSTON MSA (continued) 

Port Berx:l 
Chelford City MUD 
City of Cities MUD 
First Colony LID 
Ft . Bend Co . LID #2 
Ft. Bend Co . MUD 12 
Ft. Bend Co. MUD #25 
Ft. Bend Co. MUD 134 
Ft . Bend Co . MUD #35 
Fulsher 
Katy 
Kendleton 
Kingsbr idge 
Meadows MUD 
Mission Bend MUD n 
Missouri City 
Needville 
Pecan Grove MUD ~l 
Rictmond 
Rosenberg 
Simonton 
Stafford 
Sugar Land 

Harris 
Baytown 
Bellaire 
Bunker Hill Village 
Deer Park 
El Lago 
Galena Park 
Hedwig Village 
Hilshire Village 
Houston 
Humble 
Hunters Creek Vil l age 
Jacinto City 
Jersey Village 
La Parte 
Morgans Point 
Nassau Bay 
Pasadena 
Piney Point Village 

FLOODPLAIN MANAGEMENT PROGRAM 

Publ ished Floex:! 
Hazard Boundary 

Map Available 

Yes 
No 
Yes 
No 
Yes 
Yes 
No 
tlo 
No 
No 
Yes 
Yes 
No 
No 
No 
Yes 
No 
Yes 
Yes 
Yes 
No 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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Adopted 
Floodplain 
Management 

Program 

No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

:Detailed FIC>ClO 
: Insurance Rate 

Studies 
Ccmpleted as 
of 12/1/B4 

Yes 
No 
Yes 
No 
No 
Yes 
No 
No 
No 
No 
Yes 
No 
No 
No 
tlo 
Yes 
No 
No 
Yes 
Yes 
No 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 



County/City 
Designated by FEMA 

HOUSTON MSA (continued) 

Harris (continued) 
Seabrook 
Shoreacres 
South Houston 
Southside Place 
Spring Valley 
Taylor Lake 
Tanball 
Webster 
West University Place 

Liberty 
Cleveland 
Daisetta 
Dayton 
Devers 
Hardin 
Kenefick 
Liberty 
North Cleveland 
Plum Grove 

Montganery 
Conroe 
CUt & Shoot 
Lake Chateau Woods 
Magnolia 
Montgomery 
Oak Ridge North 
Panorama Village 
Patton Vi llage 
Ranan forest 
Shenandoah 
Splendora 
Stagecoach 
Willis 
Woodbranch Village 
Wood loch 

Waller 
Brookshire 
Hanpstead 
Pattison 
Prairie View 
Waller 

FLOODPLAIN MANAGEMENT PR(X;RAM 

Published Flood 
Hazard Boundary 

Map Available 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
No 
Yes 
Yes 
No 
No 
Yes 
No 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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Jldopted 
Floodplain 
Managenent 

Program 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 

Yes 
Yes 
No 
No 
Yes 
No 
Yes 
Yes 
No 
Yes 
Yes 
No 
No 
No 
Yes 
Yes 

Yes 
Yes 
Yes 
No 
No 
Yes 

:Detai led Flood 
: Insurance Rate 

Studies 
Canpleted as 
of 12/1/B4 

Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 
No 

No 
No 
Yes 
No 
No 
No 
No 
No 
No 
No 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 

No 
Yes 
Yes 
Yes 
Yes 
Yes 



FLOODPLAIN MANAGEMENT PR(x;RAM 

:Oetailed Flood 
Adopted : Insurance Rate 

Published Flood Floodplain Studies 
County/City Hazard Boundary Managanent Canpleted as 

Designated by FEMA Map Available Program of 12/1/84 

KILLEEN-TEMPLE MSA 

Bell Yes Yes Yes 
Bartlett No Yes No 
Belton Yes Yes Yes 
Harker Heights Yes Yes Yes 
Holland Yes Yes Yes 
Killeen Yes Yes Yes 
Little River Academy No Yes Yes 
Morgans Point Resort Yes No No 
Nolanville Yes Yes Yes 
Rogers Yes Yes Yes 
Tanple Yes Yes Yes 
Troy Yes Yes Yes 

Coryell Yes Yes Yes 
Copperas Cove Yes Yes Yes 
Gatesville Yes Yes Yes 
Oglesby Yes No No 

LAREDO MSA 

Webb Yes No Yes 
Laredo Yes Yes Yes 

LONGVIEli-MARSHALL MSA 

Gregg Yes Yes No 
Clarksvi lIe Yes No No 
Easton Yes No No 
Gladewater Yes Yes Yes 
Kilgore Yes Yes Yes 
Longview Yes Yes Yes 
Warren City Yes Yes No 
White Oak Yes No No 

Harrison Yes No No 
Hallsville Yes No No 
Marshall Yes Yes Yes 
Scottsville Yes No No 
Uncertain No Yes No 
Waskom Yes No No 
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FLOODPLAIN MANAGEMENT PROGRA'1 

:DetaUed Flood 
I\clopted : Insurance Rate 

Published Flood ! Floodplain Studies 
County/City Hazard Boundary Managanent Canpleted as 

Desi gnated by FEMA Map Available Program of 12/ 1/84 

WBBOCK MSA 

Lubbock Yes No No 
Idalou Yes Yes No 
Lake Ransom Village No Yes No 
Lubbock Yes Yes Yes 
New Deal Yes No No 
Slaton Yes Yes Yes 
Wolfforth No No No 

McALLEN-EDINBURG-MISSION MSA 

Hidalgo Yes Yes Yes 
Al amo Yes Yes No 
Al ton Yes Yes Yes 
Donna Yes Yes No 
Fdcouch No Yes No 
Fdinburg Yes Yes Yes 
El sa No Yes No 
Hidalgo Yes Yes No 
[a Joya Yes Yes Yes 
La Villa Yes Yes Yes 
McAllen Yes Yes Yes 
Mercedes Yes Yes Yes 
Miss i on Yes Yes Yes 
Pharr Yes Yes Yes 
San Juan No Yes No 
Wesl aco Yes Yes Yes 

MIDLAND MSA 

Midland Yes Yes No 
Midland Yes Yes No 

OOESSA MSA 

Fetor Yes Yes No 
Goldsmith No No No 
Qjessa Yes Yes No 
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County/ City 
Designated by FEMA 

Tom Green 
San Angelo 

Bexar 
Alamo Heights 
Balcones Heights 
Castle Hills 
China Grove 
Converse 
Elmendorf 
Grey Forest 
Hill Country Village 
Hollywood Park 
Kirby 
Leon Valley 
Live Oak 
San Antonio 
Selma 
Shavano Park 
Somerset 
Terrell Hi lls 
Universal City 
Windcrest 

canal 
Garden Ridge 
New Braunfels 

Gladalupe 
Cibolo 
Marion 
Schertz 
Seguin 

Grayson 
Bells 
Collinsville 

FLOODPLAIN MANAGEMENT PROGAA.~ 

Published FlooCl 
Hazard Boundary 

Map Available 

SAIl ANGELO MSA 

Yes 
Yes 

SAN ANTONIO MSA 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Adopted 
Floodplain 
Management 

Program 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

SHERMAN-DENISON MSA 

Yes 
Yes 
No 
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Yes 
No 
No 

: Detailed Flood 
:Insurance Rate 

Studies 
Collpleted as 
of 12/1/84 

No 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
No 
Yes 
Yes 

No 
No 
No 



FLOODPLAIN MANAGEMENT PROGRl\M 

: Deta Ued Flood 
Adopted : Insurance Rate 

Published Flood Floodpl ain Studies 
County/City Haza rd Boundary ManagaTIent Ccxnpleted as 

Designated by FEMA Map Available Program of 12/1/84 

SHERMAN- DENISON MSA (continued) 

Grayson (continued) 
Denison Yes Yes Yes 
Dorchester Yes No No 
Gunter Yes No No 
Howe Yes No No 
Sadler Yes No No 
Sherman Yes Yes Yes 
SoutlTnayd Yes No No 
Whitewright Yes Yes No 

TEXARKANA MSA 

Bowie Yes Yes No 
Hooks Yes Yes No 
Leary Yes No No 
Maud Yes Yes Yes 
Nash Yes Yes Yes 
New Boston Yes Yes Yes 
Texarkana Yes Yes Yes 
Wake Village Yes Yes No 

TYLER MSA 

Smith Yes No Yes 
Bullard Yes Yes Yes 
Troup Yes Yes Yes 
Tyler Yes Yes Yes 
Whitehouse Yes Yes Yes 
Winoa Yes No No 

VICTORIA MBA 

Victoria Yes Yes No 
Victoria Yes Yes Yes 

WACO MSA 

McLennan Yes Yes Yes 
Bellrnead Yes Yes Yes 
Beverly Hills Yes Yes Yes 

------------------------------------------------------------------------------
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FLOODPLAIN MANAGEMENT PROGRAM 

:Detailed Flood 
Adopted : Insurance Rate 

Publ ished Flood Floodplain Studies 
County/City Hazard Boundary Managanent Completed as 

Designated by FEMA Map Available Program of 12/1/84 

WACO MSA (continued) 

McLennan (continued) 
Brucevi He- Eddy Yes No Yes 
Crawford No No No 
Gholson Yes No No 
Golinda Yes No No 
HaHsburg Yes No No 
Hewitt Yes Yes Yes 
Lacy- Lakeview Yes Yes Yes 
Leroy Yes Yes Yes 
Lorena Yes Yes Yes 
Mart Yes Yes Yes 
McGregor Yes Yes Yes 
Moody Yes No No 
Northcrest Yes Yes No 
Riesel Yes No No 
Robinson Yes Yes Yes 
Ross Yes No No 
Waco Yes Yes Yes 
Woodway Yes Yes Yes 

~'HCHITA FALLS MSA 

Wichi ta Yes Yes Yes 
&lrkburnett Yes Yes Yes 
Electra No Yes No 
Iowa Park Yes Yes Yes 
Pleasant Valley Yes Yes Yes 
Wichi ta Falls Yes Yes Yes 
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