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2.0 LAKE GRANBURY WATERSHED OVERVIEW

Water quality conditions within Lake Granbury anfluenced not only by river inflows but also
by water draining into the lake from the surrourgimatershed. Many watershed characteristics
are important in determining the quantity and duatif water entering the lake, including
climate, slope, vegetation and, particularly, saitsnposition. Wildlife and human activities
become particularly important when they exceed nlagural capacity of the watershed to
assimilate changes.

This chapter presents both an overview of geneas¢mshed concepts and characteristics of the
Lake Granbury watershed. Many of these watershedacteristics influence bacteria levels
within the water body.

2.1 GENERAL WATERSHED CONCEPTS
2.1.1 Watershed Definition

A watershed is an area of land across, througmdemuwhich water flows on its way to a single
common point in a stream, river, lake or ocean.téf¢heds include not only waterbodies such
as streams and lakes, but also the surrounding ldrad contribute water to the system during
and after precipitation as runoff. Water qualihdaguantity can have significant effects on the
function and health of a watershed. Converselijyities in the watershed can have dramatic
impacts on water quality and quantity. Watersheals be extremely large, covering many
thousands of acres and are often divided into smaBubwatersheds” and even smaller
“microwatersheds” for the purpose of study and nganzent.

2.1.2 Watersheds and Water Quality

To effectively address water issues, it is impdrtanexamine all natural processes and human
activities occurring in a watershed that may affeetter quality and quantity. Water from
rainfall, snowmelt and irrigation that flows ovelgreultural, residential, industrial and
undeveloped areas can carry pollutants into lakesrs, streams and oceans. Additionally,
water from other sources containing pollutants rbayreleased directly into a waterbody. To
better enable identification and management, patlepollutants are classified based on their
origin as to either point source or nonpoint source

Point source pollution is pollution that is disalped from a defined location such as a pipe, ditch
or channel. Point source pollution is typicallypdsited directly into a waterway and often
contributes flow across all conditions, includingthp drought and flood. Point source pollution
discharges must have a wastewater permit from twead Commission on Environmental
Quality’'s (TCEQ) Texas Pollutant Discharge Eliminat System (TPDES). These permits
require specific pollutant limits for the effluethiat aims to reduce the discharge’s impact on the
receiving waterbody.

Nonpoint source pollution refers to pollution thmmes from a source that does not have a
single point of origin. As the stormwater runofbrin rain events moves over the land, it can
pick up both natural and human-related pollutardepositing them into waterbodies.
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Ultimately, the types and amounts of pollutanteeng a waterbody will determine the quality
of water it contains and whether it is suitable @ise for activities such as irrigation, fishing,
swimming or drinking.

2.1.3 Watershed Approach to Improve Water Quality

This Lake Granbury Watershed Protection Plan wageldped using a watershed-based

approach. Because watersheds are determined hppbgraphy of the landscape rather than
political boundaries, watersheds often cross mpalcicounty and state boundaries. By using a
watershed perspective, all potential sources dupoh entering a waterbody can be identified

and evaluated.

Additionally, a watershed approach allows for &dkeholders in the watershed to be involved in
the process. A watershed stakeholder is anyoneliwd® works or engages in recreation in the
watershed. They have a direct interest in theityuaf the watershed and will be affected by
planned efforts to address water quality issues.nidpalities, individuals, groups and
organizations within a watershed can become inebl® stakeholders in initiatives to protect
and improve local water quality. Stakeholder imeohent is critical for selecting, designing and
implementing management measures to successfubisoie water quality.

2.2 LAKE GRANBURY WATERSHED INVENTORY

The Lake Granbury watershed lies within the laBeazos River Basin, which in total drains

44,000 square miles of Texas from the New MexicodBonear Lubbock across the State to its
point of discharge into the Gulf of Mexico near épert. Areas contributing drainage to Lake
Granbury include Possum Kingdom Lake’s watershed 4030 square miles and a drainage
area below Possum Kingdom Lake of 2,138 squaresmilehis area below Possum Kingdom
Lake is Lake Granbury's watershed considered is YPP project and includes all or portions
of Erath, Hood, Palo Pinto and Parker countiese tbiial capacity of Lake Granbury is 136,823
ac-ft. For the purpose of this study and givenrtarire of the bacteria problem to be isolated in
the immediate vicinity of the lake, stakeholderss#to evaluate a two-mile radius from the lake
in great detail (Figure 1).

2.2.1 Water Resources

The watershed overlies the Trinity Aquifer whichaisvater-bearing geologic formation. The
Trinity Aquifer is classified by the Texas Wateri@epment Board (TWDB) as a major aquifer
and furnishes small to moderate amounts of groutehvia entities in 17 counties. Hood County
is in the recharge zone of the aquifer where dgmént has resulted in significant declines in
the water table.

Lake Granbury plays a major role in the watersheal supplies water for approximately 75,000
people in Hood and Johnson counties. Generafiywdter quality is sufficient for agricultural
uses, but elevated salinities caused by brine gprin the upper portion of the Brazos River
basin require advanced treatment for municipalrandt industrial uses.
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Figure 1. Lake Granbury Watershed
and Two-mile Study Area
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Figure 1. Lake Granbury watershed and 2-mile radius
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2.2.2 Soils

Soils across the watershed are highly varied (Eigdirand Figure 3) and tend to require
significant planning or modification for the indtdlon and proper function of traditional on-site
sewage facilities (OSSFs, OWTFs or septic systeEgluation of soil characteristics assisted
stakeholders in assessment of land use and pdteatiria sources (see subsequent chapters).

E One and Two Mile Buffer - Frio - Bosque
[ Aedo- Bolar [ Krum - Sunev
- Bastrop - Yahola - Tarrant - Furves
- Chaney - Nimrod - Windthorst - Duffau

Figure 2. Major soil associations near Lake Granbuy
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Figure 3. Hood and Parker County Individual Soil Types
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2.2.3 Climate

The rainfall and temperature patterns in the whtstsare typical and characteristic of the Cross
Timbers ecoregion. These rainfall and temperatateemps have influence on bacteria levels in
the watershed and receiving water bodies.

The amount of rainfall in the watershed varies aerably from year to year, but the average
annual rainfall is approximately 34.7 inches (Tad)e In exceptionally wet years, much of the
rain comes within short periods and causes exaesaivoff; these events have high potential to
cause overflows in sewage systems leading to nmograbf bacteria into water bodies.
Additionally, runoff from these events flush accuatad organic material, including fecal
matter, from terrestrial natural areas into watedibs. Sources of bacteria near a drainage
pathway or a water body (for example feral hog irgptareas or lake-side developments with
septic systems and pets) have greater potentartibute bacteria to the water body compared
to sources that are distant from drainage pathways.

Temperature changes are rapid, especially in wiater early spring when cold, dry polar air
replaces warm, moist tropical air. Periods of ashther are short and occur mostly in January;
fair, mild weather is frequent. High daytime tengiares prevail for a long period in the summer
when the maximum temperature reaches or excee@sd2¥. July is the hottest month with an
average daily maximum temperature of 95°F. Thé begnperatures of summer are associated
with fair skies, westerly winds and low humidity.

High ambient air temperatures with associateddkies cause high water temperatures that are
conducive to bacteria viability in the canals.

2.2.4 Ecology, Wildlife and Vegetation

The Lake Granbury watershed is located within tkadge Plains section of the Central Lowlands
physiographic province. Topographic elevationggeafrom about 600 to 1,600 feet above sea
level for a total relief of 1,000 feet. In genertdde land surface is gently rolling to semi-level.
Prominent northeast sloping escarpments are fobydichestones and sandstones.

The ecology of the watershed reflects a historynefative disturbances including improper
grazing procedures, soil erosion, lowered wateletalm some areas, declining native grasslands
and altered river ecosystems. The historic tadl mmd-grass prairies have become a mesquite-
short grass savanna.

Animals native to the area include white-tailedrgdéeaver, bobcat, coyote, fox, skunk, raccoon,
skunk, squirrel, turkey and a diverse array of $mmalmmals and birds. In addition, feral hog
populations in the area are believed to be sigamti@and on the rise.

All rivers and streams in the Lake Granbury watedshre typical prairie stream ecosystems

characterized by extreme fluctuations in water llev& he native fish fauna are adapted to the
variable flow regimes and extremes.

—
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Lake Granbury supports fish species not typicabtofams, including common carp, gizzard
shad, warmouth, bluegill sunfish, longear sunfisingemouth bass, white bass, spotted bass,
striped bass, white crappie, flathead catfish aatieye.

The watershed, in addition to the remainder of@nhess Timbers, is important to migratory and
winter waterfowl. During the migratory season, kkiand coots are distributed throughout the
watershed wherever there are ponds or natural mestldviany species of migrating shorebirds,
raptors, Neotropical songbirds and other birds sty in the watershed to feed and rest.

At least 30 species of amphibians, reptiles and mails are known to inhabit the watershed.
Many of these species are aquatic or semi-aquatMdl. toads require aquatic habitats to
reproduce. A number of snakes known in the waéetsére restricted to riparian habitats,
including the copperhead, the western ribbon snihleeeastern coral snake and the Brazos water
shake.

The golden-cheeked warbler is currently on the Fadist of endangered species and its known
range includes the Lake Granbury watershed. Th& significant threat to the existence of the
warbler is the loss and fragmentation of habitag tlu clearing of oak-juniper woodlands and
brood parasitism by brown-headed cowbirds. Thdawoicheeked warbler breeds exclusively in
Texas, are present from early March to late Augusd winters from southern Mexico to
Nicaragua.

The Brazos water snake is mostly aquatic, non-veusnand found only in north central Texas
along the Brazos River system. Due to its limitadge, it is considered to be a threatened
species in the state of Texas. An adult snake aager from 16-32 inches in length. Its dorsal
color ranges from brown to olive with two longitndi rows of brown spots on each side of its
body that creates the look of stripes, while thetrad surface is pink to orange with one row of
dark spots on each side of the belly.

The original vegetation was tallgrass prairie ia tipland areas and elm, pecan and hackberry in
riparian areas, where deeper soils have develaop#daddplain deposits or where the underlying
clays have been exposed by limestone erosion.nMasive species Ashe juniper and, to a lesser
extent, honey mesquite have increased since setilenCross Timbers grasses include big
bluestem, yellow Indiangrass, little bluestem, y\ajrama, Texas wintergrass, sideoats grama
and Texas cupgrass. Present land uses includengramiridges with shallow soils and farming
of corn, grain sorghum and wheat on the deepes saithe flats.
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Table 4. Monthly Temperature, Precipitation and Evgoration of the Lake Granbury Watershed

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec nush
Temperature Data (1971-2000)
Mean Minimum »q4 339 413 496 595 674 713 701 628 514 044 317 507
Temperature (°F)
Mean Maximum o, , 595 678 758 827 901 952 952 880 781566 569 758
Temperature (°F)
Mean .. 416 467 546 627 711 788 833 8.7 754 648 305 443  63.3
Temperature (°F)
Precipitation (1940 — 2000)
Minimum Total 0.01
Precipitation : 0.11 0.38 0.29 1.19 0.11 0.00 0.00 0.26 0.04 0.24 030 19.40
(inches)
Maximum Total
Precipitation 5.05 7.93 6.89 11.72 9.85 10.73 5.97 7.30 7.27 9.798.35 9.78 52.20
(inches)
Mean Total
Precipitation 1.79 2.40 2.50 3.53 450 3.47 2.13 2.29 3.01 3.34 442 2.26 33.65
(inches)
Evaporation (1954 — 2004)
Minimum Total
Evaporation 1.03 1.36 2.66 3.03 3.49 4.39 5.78 5.46 3.47 3.05 .142 1.47 43.49
(inches)
Maximum Total
Evaporation 3.66 4.47 5.75 6.19 7.08 9.58 11.41 11.42 9.26 6.564.92 3.53 78.64
(inches)
Mean Total
Evaporation 2.06 2.46 4.04 4.84 5.05 6.84 8.38 7.84 5.96 473 143 2.29 57.63
(inches)

Source: Temperature — National Climatic Data Cemtshville, North Carolina; Precipitation and Evaation — Texas Water Development Board, Austin, TX

5]



Lake Granbury
Watershed Protection Plan

2.3 HISTORY OF THE LAKE GRANBURY WATERSHED
Table 5. Population Trends for

Before settlers from the East ventured onto th&iprdhe area was Hood County
home to the Comanches, the Lipan Apaches and Kiov@ettlers | 1900 | 9,146
began to arrive in the area 10 or 15 years befoeeCivil War. The | 1910 | 10,008
main concern facing these early settlers was tguint raids by the 1920 | 8,759
Comanches. 1930 | 6,779
1940 | 6,674

In a move to spur settlement after the Mexican Watndependence, 1950 | 5,287
numerous colonies/municipalities were charteredh@ 1820s and 1960 | 5,443
1830s. The area now known as Hood County had hétam the | 1970 | 6,368
municipality of San Felipe de Austin as early a®238nd the| 1980 | 17,714
Municipality of Viesca in 1834. Hood County wasrrfeed in | 1990 | 28,981
November 1866 by an act of the ™ Texas Legislature.  Land 2000 | 41,100
donated to the newly formed county by two influehtand owners| 2010 | 54,900*
and its vicinity to the Brazos River led to Granpbeing named thg 2014 | 64,200*
county seat. 2030 | 100,000*

Sources: 1900 — 2000
The last three decades of théh193ntury saw a steady increase in th@nited States Bureau of

population. When the Fort Worth and Rio Grande W&yl came | the Census);

through Granbury in 1887, residents were able tal gbeir produce| *Projections from 2010 —
and livestock to market leading to a boom in adtige in the county. 2030 (Hood County)

By 1910, farming had reached a zenith in the afidee expansion of the rail lines fueled further
settlement and led to construction of many buildingetween 1910 and 1920, farming activities
began to decline in the watershed and have comtinoedecline through the present. Cattle
production in the watershed has been somewhatblangith many periods of high production
followed by extreme declines in production.

In the late 1950s, discussions began regardingctmestruction of a dam in the area of
DeCordova Bend of the Brazos River near Granbusggotiations regarding the dam and its
configuration continued throughout most of the wd®60s with construction commencing in
December 1966. The dam was completed by early H9@Preceived the formal name of
DeCordova Bend Dam and Lake Granbury. The resefil@d by June 1970. The dam is a
concrete and earthen structure 2,220 feet longarfdet high.

Economically, the effects of the development of e d&kranbury on the City of Granbury and
Hood County have been astounding. The completidheodam transformed Hood County into
a popular recreation center, retirement communitg d@ourist center virtually overnight.
Between 1970 and 1980, Hood County ranked sixthngadl United States counties in the
category of highest growth rate.

Table 5 presents population data for Hood Courtgnfd 900 to 2000 and population projections

from 2010 to 2030. The county has experiencedigtgeowth from 1990 to 2000 increasing by
42 percent. A 100 percent growth is projectedcdruo from 2010 to 2030.
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