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Dedication

The members of the Attoyac Bayou Watershed Partnership dedicate this plan to the memory of Mr. Ralph
Schwausch. Ralph lived in the community of Concord and was an active member of the watershed partnership,
served on its steering committee and was a great advocate for the Attoyac Bayou watershed. He was quite active in
the community and served as a board member on the Arlam-Concord Water Supply Corporation and on the Rusk-
Smith County Forest Landowners Association. He was also a trustee for the Concord Cemetery Association and a
panel member for the Texas A&M Agrilife Extension Service’s Forest and Woodland Advisory Panel.

The tree farm that Ralph and his family worked to develop was a testament to his love and respect for the land.
Through years of work, consulting experts and completing several Master Tree Farmer courses, Ralph’s efforts yielded
a well-managed and sustainable tree farm that received the Outstanding Texas Tree Farm award in 2011.

He was truly passionate about the health of natural resources, including the Attoyac Bayou watershed. This trans-
lated into advocacy and education as Ralph continually taught his children and grandchildren to be good stewards of
the land and was often seen giving impromptu tours of the family farm. These traits were obvious as he contributed
considerably to discussions surrounding the development of the Attoyac Bayou Watershed Protection Plan. Many of
his thoughts and ideas are reflected in the pages of this plan and we are glad to dedicate this plan to him.
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Executive Summary

The Attoyac Bayou is a rural East Texas water body that drains a watershed that encompasses many East Texas main-
stays: agriculture, natural resource production in the form of forest products, oil and gas, abundant wildlife and the
rural residents that call it home. Though practices have changed over time, agriculture and forestry remain dominant
in the watershed although oil and natural gas production has certainly arisen in the watershed as a significant economic
driver. The Attoyac Bayou provides critical water resources to many users, especially wildlife, livestock and humans and
ultimately drains into Sam Rayburn Reservoir, one of the state’s largest impoundments.

Problem/Need Statement

Water quality monitoring conducted by the Angelina & Neches River Authority (ANRA) in the late 1990s illustrat-
ed that fecal-derived bacteria levels were often elevated above the state’s water quality standard for contact recreation.
Upon assessment of this data by the Texas Commision on Environmental Quality (TCEQ), the bayou was consid-
ered to not support its designated contact recreation uses and was thus listed as an impaired water body for elevated
bacteria in the 2004 Texas 303(d) List. Additionally, TCEQ’s 2008 assessment of water quality data indentified
ammonia levels that were routinely elevated above the state’s screening level in several portions of the water body. As
a result, the water body was listed as having a concern for excessive ammonia levels in the 2008 Texas 303(d) List.
With the bacteria impairment and nutrient concerns listed in the Zexas 303(d) List comes the need to implement
corrective actions to restore instream water quality to meet state standards. To meet this need, an assessment and
planning project was undertaken to develop the Attoyac Bayou Watershed Protection Plan (WPP).

Action Taken

Through this effort, an extensive review of the watershed’s land and water resources was carried out, enabling
stakeholders to be provided with the most up-to-date information on watershed characteristics and uses. Potential
sources of bacteria pollution in the watershed were also identified and quantified using the best available informa-
tion. The current and past level of recreational water body use in the watershed was also documented, as were the
stream network’s physical characteristics and accessibility. Collectively, these tasks established a firm foundation of
knowledge on which a WPP could be developed. Watershed stakeholders played an integral role in this effort and

ensured that information collected and developed accurately represented the existing conditions in the watershed.

Water quality data collection and assessment also provided critical information regarding the current health of the
watershed’s resources. Building from an existing network of monitoring stations in the watershed, additional stations
were established and monitored through an intensive two-year monitoring program. Water quality and quantity mea-
surements were collected and supplemented the existing data set with additional information. Additionally, advanced
pollution source tracking techniques were employed to determine the sources of bacterial contamination actually con-
tributing to the overall bacteria load in the Attoyac Bayou and its tributaries. Collectively, data collected and produced
were integrated into several simplistic watershed models and used to aid in determining the types and sources of pol-
lutants identified in the watershed that have the highest potential impact to instream water quality.

Attoyac Bayou WPP Overview

Assessment and monitoring information was then paired with a stakeholder process in which information was pro-
vided to local watershed stakeholders and was used to guide the WPP development process. Ultimately, stakeholders’
decisions and input regarding needed management and tools to mitigate bacteria loadings and, in time, restore water
quality, resulted in the development of this WPP. By comprehensively considering the multitude of potential pollut-
ant sources in the watershed, this plan describes recommended management strategies that, when implemented, will
reduce pollutant loading in the most cost-effective manner available at the time of planning. This plan is the culmina-
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tion of more than three years of intensive assessment, evaluation and planning and presents a logical and judicious
approach to restore water quality in the Attoyac Bayou and improve the overall health and function of its watershed.
Despite the extensive amounts of information that went into the development of this WPP, a better understanding
of the watershed and effectiveness of protective or mitigating actions will undoubtedly develop as the plan is imple-
mented and water quality response is evaluated. As such, this WPP is a living document that will evolve as needed
through the adaptive management process.

Addressing Pollutant Sources

Stakeholder feedback supported by sound science was used to identify and prioritize management for potential water-
shed pollution. Sources of bacteria loading identified in the watershed in decreasing order of their relative estimated
contributions include on-site sewage facilities (OSSFs), wildlife, cattle, dogs, feral hogs, poultry litter, hunting camps,
horses and wastewater treatment facilities (WWTFs). While each of these are considered contributors to the overall
bacteria load, the potential to influence instream water quality was considered greatest from OSSFs, cattle, feral hogs
and hunting camps. Other sources were either considered extremely difficult to manage or unlikely to yield much
actual bacteria load reduction in the water body.

Recommended Actions

To mitigate loadings from identified pollutant sources, five primary recommended actions were made. Individual
recommendations are crafted to deal with specific sources or types of pollution and, in many cases, will have ancillary
effects on other pollution sources as well. Briefly, these actions by source or type of source are as follows:

Bacteria

Managing bacteria loading from livestock focuses on the voluntary development of site-specific water quality manage-
ment plans. These plans provide technical assistance to aid producers in better managing their resources while pro-
tecting water quality. In some cases, financial assistance can be provided as well to help defray implementation costs.
These plans can include a variety of practices, but will likely focus on providing alternative water for livestock through
developing water wells or installing watering facilities, water pumping plants and pipeline. Prescribed grazing and
cross fencing to promote prescribed grazing are also critical practices that can be included. Education and outreach in
the form of workshops and field days is also recommended to deliver pertinent information on water quality impacts
of good resource management practices. Not only will knowledge be imparted in these events, but practice implemen-
tation will be promoted and adoption will be enhanced.

Feral hog management in the watershed will consist of both active and passive control. Managing food availability,
water and shelter resources can modify hog behavior and encourage them to move elsewhere and is likely to improve
trapping effectiveness. Watershed landowners will also continue efforts to trap and kill hogs and these efforts. Educa-
tion will also provide critical support in efforts to control feral hogs and aid in tracking the number of hogs removed.
Tracking the success of feral hog removal efforts via online tools will also be promoted.

Addressing bacteria loading from OSSFs will receive considerable focus as they were identified as having the highest
potential bacteria load contribution to the watershed of all pollutant sources. Recommended management focuses
on identifying, inspecting and documenting OSSFs within 150 yds of perennial streams and 50 yds of intermittent
stream and working to repair or replace those systems noted as failing. Education and outreach delivery regarding
proper OSSF function, management and maintenance to homeowners and professionals is also a primary manage-
ment recommendation.

Potential bacteria loading from hunting camps will also be addressed. Identification, inspection and documentation of
these camps are the initially recommended management approaches. This will be followed with an effort to establish
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functioning OSSFs at each site needing a functioning system.

Ammonia

Recorded ammonia levels indicate that instream ammonia levels are not problematic. Elevated readings occurred spo-
radically and were sometimes associated with extremely low water levels while in other cases they were associated with
higher monitored flows. As such, no management recommendation was made to specifically address ammonia load-
ing. However, practices recommended to address bacteria levels will also provide reductions in the overall ammonia
load in the watershed.

Education and Outreach

Providing continued education and outreach to watershed stakeholders is a constant need. These events provide critical
platforms for the delivery of new or improved information to watershed stakeholders that will enable them to improve
the profitability of their operations while simultaneously enhancing instream water quality. As evidenced by the inte-
gration of education into the recommended actions described above, education will be a mainstay of implementing the
Attoyac Bayou WPP. Stakeholder meetings, held as needed and supplemented with topically relevant education and
outreach events such as workshops and field days, will be critical in maintaining local interest in WPP implementation
and providing a needed local platform for conveying and illustrating implementation successes.

Tracking Implementation Progress

Effectively tracking and communicating WPP implementation progress and success is also critical. Water quality
monitoring conducted at critical monitoring stations will be incrementally compared to water quality targets outlined
in the plan and will serve as a water body report card of sorts. This will illustrate progress made in meeting water qual-
ity goals set by watershed stakeholders and will also indicate the need for adjustments to be made to the plan in the
future. Documenting the number of practices implemented, events held, people in attendance at events and other
measures described in the plan will also serve to document successful implementation of the plan.

Goals of the Plan

The goal of the WPP and drive for implementing practices it recommends is to restore water quality in the Attoyac
Bayou through long-term conservation and stewardship of the watershed’s resources. Four specific goals were estab-
lished by the Attoyac Bayou Watershed Partnership to achieve this long-term vision and sustain the watershed for
future generations. The first goal is for the Attoyac Bayou to meet water quality standards designated for it by the state.
Now, this equates to a geometric mean of 126 colony forming units of £. co/i per 100 milliliter of water. However, a
second goal established by the partnership is to determine and recommend an appropriate recreational use water qual-
ity standard. Documented use of the water body suggests that a less restrictive standard would be more appropriate
and will reasonably protect the health of those using the water body.

Improving awareness and understanding of water resources in the watershed and threats to those resources is the third
goal established by the partnership. Through an improved understanding and appreciation for local water resources,
interest in protecting those resources will grow and lead to improved watershed stewardship. This leads to the last
partnership goal, which is to encourage the voluntary adoption of practices that improve water quality. Better water-
shed stewardship produces better watershed services, which reveal themselves as cleaner water, healthier inhabitants,
enhanced resource production and improved economic viability.

Ultimately, this plan sets forth an approach to improve watershed resource stewardship that allows watershed stake-
holders to continue relying on the watershed as their livelihood while also restoring the quality of its water resources.
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Watershed Management

Definition of a Watershed

A watershed is the land area that drains to a common
waterway such as a stream, lake, estuary, wetland or, ulti-
mately, the ocean. All land surfaces on Earth are included
in a watershed; some are very small while others encom-
pass large portions of nations or continents. For example,
many smaller watersheds, or sub-watersheds, combine to
form the Attoyac Bayou watershed, which is actually a
small part of the Neches River Basin.

A Watershed’s Impacts on Water
Quality

All activities, both human and natural, that occur within
the boundaries of a watershed have the potential to in-
fluence water quality in the receiving water body. As a
result, an effective management strategy that addresses
water quality issues in a watershed’s receiving water body
must examine all human activities and natural processes
within that watershed.

The Watershed Approach

The Watershed Approach is “a flexible framework for
managing water resource quality and quantity within a
specified drainage area or watershed. This approach in-
cludes engaging stakeholders to make management de-
cisions supported by sound science and appropriate
technology” (USEPA 2008). The Watershed Approach is
based on the following principles:

e geographic focus based on hydrology rather than
political boundaries;

e water quality objectives based on scientific data;

e coordinated priorities and integrated solutions;
and,

o diverse, well-integrated partnerships.

A watershed’s boundaries often cross municipal, county
and state boundaries, because they are determined by the
landscape. Using the Watershed Approach, all potential
sources of pollution entering a waterway can be addressed
through the process by all potential watershed stakehold-

€r8s.

A stakeholder is anyone who lives, works or has an inter-
est within the watershed or may be affected by decisions;
stakeholders can include individuals, groups, organiza-
tions or agencies. Stakeholder involvement is critical for
effectively employing a holistic approach to watershed
management that adequately addresses all watershed con-
cerns.

Woatershed Protection Plan (WPP)
Development Process

WPPs are locally driven mechanisms for voluntarily ad-
dressing complex water quality problems that cross mul-
tiple jurisdictions. WPPs are coordinated frameworks for
implementing prioritized water quality protection and
restoration strategies driven by environmental objec-
tives. Through the development process, stakeholders are
encouraged to holistically address all of the sources and
causes of impairments and threats to both surface water
and groundwater resources within a watershed. To help
ensure that plans developed will effectively address water
quality issues when implemented, the U.S. Environmen-
tal Protection Agency (USEPA) has established nine key
elements that it deems critical for achieving water quality
improvements. These elements are listed and defined in

Appendix A.

WPPs serve as tools to better leverage the resources of lo-
cal governments, state and federal agencies and non-gov-
ernmental organizations. WPPs integrate activities and
prioritize implementation projects based upon technical
merit and benefits to the watershed, promote a unified
approach to seeking funding for implementation and cre-
ate a coordinated public communication and education
program. Developed and implemented through diverse,
well-integrated partnerships, a WPP assures the long-term
health of the watershed with solutions that are socially ac-
ceptable, economically viable and achieve environmental
goals for water resources. Adaptive management is used
to modify the WPP based on an on-going, science-based
process that involves monitoring and evaluating strategies
and incorporates new knowledge into decision making.
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The Watershed Coordinator

The role of the Watershed Coordinator is an important
one that is at the heart of WPP development and future
implementation. The Watershed Coordinator leads ef-
forts to establish and maintain working partnerships with
watershed stakeholders and serves as a single point of con-
tact for all things related to the development and imple-
mentation of the WPP and the WPP itself. Mr. Anthony
Castilaw of Castilaw Environmental Services, LLC (CES)
has filled this role.

The future role of the Watershed Coordinator is perhaps
the most important, as he will be tasked with maintaining
stakeholder support in the years to come, identifying and
securing needed funding, coordinating and organizing
implementation efforts, tracking and reporting the suc-
cess of WPP implementation and working to effectively
implement adaptive management into the long-term
WPP implementation process. Simply put, the Water-
shed Coordinator is the catalyst that keeps WPP imple-

mentation on track.

Private Property Rights

Maintaining complete control of privately held land and
water rights are primary concerns of landowners across
the watershed. This WPP establishes a coordinated plan
to voluntarily implement management strategies to re-
store and protect water quality through partnerships and
cooperative efforts. Although this plan is completely vol-
untary, stakeholders realize that the goals of this plan will
not be achieved unless action is taken. As a result, this
plan includes implementation activities that can improve
water quality without infringing upon the rights of water-
shed landowners.

Attoyac Bayou Watershed Protection Plan

Adaptive Management

Adaptive management is a defined natural resource
management approach that promotes decision making
supported by an ongoing, science-based process. This
approach incorporates results of continual testing, moni-
toring, evaluation of applied strategies and incorporation
of new information into revised management approaches
that are modified based on science and societal needs
(USEPA 2000). Essentially, adaptive management allows
stakeholders to maintain a flexible approach in their deci-
sion-making process to account for inherent uncertainty
and make adjustments that improve the performance of
designated management measures over time (Williams et
al. 2009). Utilizing this process, members of the Attoyac
Bayou Watershed Partnership will implement strategies
known to address manageable pollutant loadings within
the watershed.
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Regional History

Early History

A variety of cultural remains indicate that early humans
occupied portions of Texas at least 11,200 years ago.
These remains consist of any evidence that humans have
visited an area and took advantage of its plant and ani-
mal resources. Research has divided the Texas prehistori-
cal record into four general periods: Paleo-Indian (9200
B.C.-6000 B.C.), Archaic (6000 B.C.—200 B.C.), Ce-
ramic Period (200 B.C.—A.D. 700) and Late Prehistoric
(A.D. 700-1600) (Hester and Turner 2012).

Paleo-Indian (9200 B.C.-6000 B.C.)

The earliest evidence of human activity in East Texas is
represented by the Paleo-Indian period. There is little
evidence of mammoth hunting in East Texas as has been
documented elsewhere; rather, a broad-based subsistence
pattern appears to have been practiced until the Late Pre-
historic period. Paleo-Indian peoples are often thought to
have been organized into small groups of a few dozen in-
dividuals that practiced a nomadic subsistence and settle-
ment pattern. The distribution of Paleo-Indian artifacts
suggests these groups were highly mobile and frequently
settled within valleys of major stream basins as well as
other resource-rich areas (Hester and Turner 2012).

Archaic (6000 B.C.-200 B.C.)

The beginning of the Archaic period is thought to have
been onset by climatic warming and drying trends. These
climate changes reduced the amounts of large game ani-
mals in much of North America, forcing Archaic peoples
to diversify their food sources to include smaller game
animals and wild plants. The primary hunting weapon
during this period was the atlatl, as the bow and arrow
had not been introduced. Life in East Texas does not ap-
pear to have been affected by changing climatic trends
as much as other parts of North America. Large game
animals, such as mammoth, were not used extensively as
a food source. As a result, the generalized hunting and
gathering pattern continued throughout the Archaic pe-
riod (Hester and Turner 2012).

The Archaic period is generally subdivided into early, mid-

dle and late phases. The Early Archaic (6000 B.C.-2500
B.C.) is characterized by low populations of scattered and
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highly mobile peoples; although the least is known about
this phase. The Middle Archaic (2500 B.C.-1000 B.C.)
is characterized by significant population increases, with
a large number of sites and numerous artifacts being pres-
ent. It is thought that this period is when Archaic cul-
tures became more specialized on a regional basis, with
different regions having distinctive types of tools and ar-
row points. Also in the Middle Archaic phase, cemeteries
containing large numbers of burial sites began to appear,
possibly indicating establishment of territories by some
hunting and gathering societies. The Later Archaic (1000
B.C.-200 B.C.) is characterized by the continuing of
hunting and gathering societies with additional types of
projectile points and stone tools. In East Texas, around
500 B.C., the first pre-Caddo settled villages began to ap-
pear (Hester and Turner 2012; Perttula 2005).

The Ceramic Period (200 B.C.—A.D. 700), also known as
the Woodland Period, was still characterized by popula-
tions of hunter-gatherers, although these peoples lived in
increasingly larger groups and in the same place for lon-
ger amounts of time. Artifacts from this period generally
consist of ceramic bowls, axe heads, smaller and thinner
dart points, and later in this period, corner-notched ar-
row points. The use of ceramics during this period varies
depending on location, indicating regional differences in
dietary habits and food processing techniques. Some evi-
dence suggests that Early Ceramic groups were practic-
ing some level of horticulture activity, possibly cultivating
squash and other native plants. Burial mounds from this
period have been documented in the Neches and Sabine
river bottoms (Perttula 2005).

Late Prehistoric (A.D.700-1600)

The Late Prehistoric Period (A.D. 700—1600) is notable
for the introduction of the bow and arrow. Although
hunting and gathering continues in the Late Prehistoric
as in earlier periods, the material culture, hunting pat-
terns, settlement types and other facets of the era mark
a distinctive break with the past. In East Texas, the Late
Prehistoric period is subdivided into four prehistoric Cad-
doan periods (Formative, Early, Middle and Late) (Hester
and Turner 2012).



Regional History

Prehistoric Caddoan Culture

Caddoan period groups show increased reliance on culti-
vated crops such as maize and squash, along with several
other native plant species. By roughly 1450 A.D., maize
comprised more than half of the Caddo’s diet, with food
obtained by hunting and gathering constituting the re-
mainder. Artifacts found from this era include distinc-
tive ceramics made for a variety of uses, as well as tools,
clothing, baskets and ornaments such as beads, ear-pen-
dants, pipes and figurines. Most of these artifacts were
made from locally occurring materials; however, some
non-local materials and goods were obtained through the
development of long-distance trade networks. The Caddo
lived in modest structures most commonly consisting of a
framework of log poles with a covering of either thatched
grass or earthen material (Perttula 2012).

European Exploration and Historic
Caddoan Culture

The first European visitors to travel through East Texas
were likely with the Moscoso Expedition in the early
1540s. The Moscoso Expedition was a continuance of
Herando DeSoto’s expedition that landed in present day
Florida in 1539 to explore the southeastern coast of pres-
ent day United States and to obtain riches from the Na-
tive Americans. During their journey west, DeSoto died
of a fever at the Mississippi River, and Moscoso took
command of the expedition. The goal following DeSoto’s
death was to find an overland route back to New Spain
(now Mexico). Accounts of the route Moscoso and his
men took through East Texas vary, although most theo-
ries have them traveling through some portion of East
Texas, on their way west and stopping at a major river,
before turning around and heading back east to the Mis-
sissippi River. An account published in 1939 has the ex-
pedition entering Texas through Sabine County, traveling
south to present day San Augustine and traveling west to
the Navasota River before turning around. This account
has Moscoso’s expedition traveling through the Attoyac
Bayou watershed and possibly crossing the Attoyac Bayou
in roughly 1542. Other accounts conclude that the expe-
dition entered Texas further north of Shelby County in
differing parts of northeast Texas, traveling south to ei-
ther Nacogdoches or Shelby County before heading west.

None of these routes are conclusive; however, it is appar-

ent that Moscoso’s expedition came through portions East
Texas and was very close, if not within portions of the
Attoyac Bayou watershed. Moscoso’s expedition through
East Texas did encounter Caddo Indians and documented
important aspects of their daily life and culture. However,
European contact with the Native Americans remained
extremely limited until the late 1600s (Bruseth 2012).

The next venture into Texas was made by the French ex-
pedition led by La Salle. The goal of La Salle’s expedi-
tion was “to establish a colony sixty leagues up the river
(Mississippi River) as a base for striking Mexico, afflicting
Spanish shipping and blocking English expansion, while
providing a warm-water port for the Mississippi valley fur
trade” (Weddle 2012). La Salle’s expedition was riddled
with misfortune, including sailing past the Mississippi
River and eventually landing on the Texas coastline. In
trying to establish a settlement on the Texas coast, many
of LaSalle’s men succumbed to malnutrition, exhaustion,
Indian attacks or were lost in the wilderness. La Salle was
killed by one of his own men while on a march east to
find the Mississippi River. The settlement was eventually
overcome by Indians and was found in ruins by Span-
iard Alonso De Leon in 1689. La Salle’s expedition was
a failure for the French, but it did entice the Spanish to
undergo efforts to colonize and establish missions in the
area that is now East Texas (Long 2011; Weddle 2012).

In the late 1600s and early 1700s the route that would
become the Camino Real or Old San Antonio Road, was
carved out of the Texas and Louisiana forestland. Por-
tions of the route were old Indian trails used for trade
routes while other portions were new trails blazed by ear-
ly Spanish explorers. The route was an important artery
through East Texas and is now State Highway 21 that
passes through the southern portion of the Attoyac Bayou
watershed (Long 2011; McCroskey 2011).

Spaniard Domingo Ramon ventured into East Texas in
1716 to find several villages of Caddo Indians in what
is now Nacogdoches County. In an effort to convert the
Native Americans to Christianity, three missions were es-
tablished in present day Nacogdoches County, one at the
site of present day Nacogdoches (named after the Nacog-
doche Indians who resided there). The mission was tem-
porarily abandoned in 1719 due to a French invasion of
Texas, but was in operation until 1773 when the French
ceded Louisiana to the Spanish. After the cession of Loui-
siana, all the settlers were ordered to move to San Anto-
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nio or the Rio Grande communities. Led by Antonio Gil
Ibarvo, the settlers petitioned the government to return
to their former homes, and in 1779, began to rebuild the
town of Nacogdoches (Long 2011).

The Caddoans up to this time experienced continual
pressure from both French and Spanish efforts to control
the Native American tribes. The desire of the French and
Spanish to control the Native Americans was threefold:
gain control of their territory, establish trade and convert
them to Christianity. With the cession of Louisiana to the

Spanish in 1773, the Caddos became subject to Spanish
Indian policy. Initial relations with the Spanish govern-
ment were unstable at best, but eventually the Caddo be-
came loyal to the Spanish and pledged to maintain peace
by not engaging in trading of arms and munitions with
hostile Native American tribes (Glover 1935).
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Early Texas

The 1800s were a volatile time in East Texas history. Early
in the 19% century, much of East Texas was abandoned
due to fighting associated with the Mexican Revolu-
tion. Many residents of East Texas fled across the Sa-
bine River, and much of the area was deserted by 1818.
Mexico gained independence from Spain in 1821, and
East Texas began to re-populate once again. Immigrants
came pouring in from the United States causing further
problems for the Mexican government. It was during this
time that Mexican restrictions forbade settlements within
20 leagues (roughly 60 mi) of the Texas boundary. The
primary purpose was to avoid military contact with the
United States, but this “neutral ground” became a haven
for squatters and fugitives further causing unrest in por-
tions of East Texas (Long 2011; Harper 2011).

In 1826, Nacogdoches was home to what is now known
as the Fredonian Rebellion. The rebellion occurred be-
cause two brothers — the Edwards brothers — received
a grant entitling them to settle as many as 800 families
in Nacogdoches and the surrounding area. The brothers
informed the existing settlers in the area that they would
have to show documentation of their land claim or move
off the land. The amount of land in question was very
small, and there is only one documented case of some-
one’s land being sold to someone else; however, these as-
sertive actions stirred up conflict between the previous
settlers and the new. Due to the ongoing conflict between
landowners, as well as conflicts that arose in local govern-

INDEPENDENCE

FREEDOM AND JUSTICE

Flag of the Republic of Fredonia

mental elections held in that year, the brothers’ grant was
revoked. This outraged the brothers and with the help of
more than thirty of their supporters, they overthrew the
local government. When the Mexican authorities heard
of the incident, they quickly dispatched more than 100
troops to Nacogdoches to end the rebellion. Edwards de-
cided to meet the Mexican force in the new republic they
termed Fredonia and declared independence on Decem-
ber 21, 1826. The Mexican forces reached Nacogdoches
on January 31, 1827, and the Fredonian Rebellion end-
ed with most of Edwards’ men fleeing across the Sabine
River. The Republic of Fredonia lasted a mere 41 days
(McDonald 2012a).

The Fredonian Rebellion was just the beginning of un-
rest in Texas, which culminated in the Texas Revolution.
The Texas Revolution reportedly began with the Battle of
Gonzales in October 1835, but there were many military
incidents occurring before 1835, including the battle of
Nacogdoches in 1832. The Battle of Nacogdoches oc-
curred when a group of East Texas settlers refused to sur-
render their arms to the Mexican government. With the
help of surrounding communities of Ayish Bayou, Nech-
es, Sabine, Shelby and others, the Texans defeated a small
force of Mexican soldiers. Although minor, the Battle of
Nacogdoches “cleared East Texas of military rule and al-
lowed the citizens to meet in convention without military
intervention” (McDonald 2012b). The Texas Revolution
ended with the battle of San Jacinto on April 21, 1836,
and the Republic of Texas was established (Barker and
Pohl 2012).

The Caddo Indians during this time were experiencing a
barrage of changes to their lifestyle, including trading of
goods with the Europeans, encroachment of their land by
settlers, rampant disease and raids by hostile Indian tribes.
In 1836, the Caddo Indians in the United States reached
an agreement to sell their land, in present day Louisiana,
for $80 thousand. As part of this treaty, the Caddo In-
dians were to leave the United States, within one year of
signing the treaty. Most of the Caddoan tribes living in
Louisiana planned to move into Texas to join remaining
populations of Caddos. This move was interrupted by the
onset of the Texas Revolution and the request that the
United States not allow the Caddos to move into Texas.
After the Republic of Texas was established, relations with
the Caddo Indians continued to degrade. The Caddos en-
gaged in some hostile actions against white settlers result-
ing in an attempt to drive out or exterminate the Caddos
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that had migrated to Texas. By the early 1840s most of
the Caddo Indians had moved to the Brazos River area
in order to avoid repressive measures and colonization
efforts. In 1855, the Caddos were placed on the Brazos
Indian Reservation where they lived for only four years
before being moved to the Washita River in present day
western Oklahoma where they reside today (Glover 1935;
Perttula 2012).

The Republic of Texas lasted nearly 10 years, but ended
on December 29, 1845 when Texas was annexed as the
28" state in the United States. The annexation of Texas
and continual westward expansion of United States set-
tlers, were the primary causes of the Mexican war with the
United States that lasted from 1846—-1848. The United
States defeated the Mexican army, and in February of
1848, the Treaty of Guadalupe Hidalgo was signed by the
two governments. The treaty recognized Texas annexa-
tion to the United States and established the Rio Grande
as the boundary of Texas; the United States also gained
California, Arizona, New Mexico, as well as portions of

Utah, Nevada and Colorado (Bauer 2012).

In early Texas history, conflict was never far off the ho-
rizon. This became increasingly clear as states within the
Union began aligning themselves between North and

South. Although Texas had strong alignment with the
Union that they worked hard to join in 1845, continual
attacks on Southern institutions from Northern poli-
ticians, as well as opposition to any interference in the
practice of slavery, aligned them strongly with the South.
The Civil War began in 1861 and lasted until 1865. There
were approximately 90,000 Texans that fought in the war
(Wooster 2012).

Following the Civil War, the Reconstruction Era in Texas,
as in much of the South, represented a time of hardship
and turmoil. An economic system that did not use slavery
had to be developed, social issues associated with freed
slaves had to be dealt with, and broken political systems
had to be fixed. Railroads continued to expand during
reconstruction, further legitimizing the Texas agriculture
economy. Cultivation of corn and wheat increased during
this period; however, the main cash crop was cotton. The
population in Texas greatly increased during reconstruc-
tion, with more than 200,000 people immigrating to the
state between 1860 and 1870. These immigrants drove
the population of Texas to more than 1 million by the end
of reconstruction (Moneyhon 2012).

Engine #28, which came through Nacogdoches County in

1914

Source: East Texas Research Center
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Workers on an early East Texas cotton farm
Source: East Texas Research Center

Railroads

The introduction of the railroad into East Texas greatly
increased the economic viability of the area, turning sub-
sistence farming into for-profit ventures and allowing
widespread timber harvesting by providing an efficient
and reliable transportation mechanism. The first railroad
to come through East Texas was the Houston East and
West Railway (HE&WT). The HE&WT Railway even-
tually connected Houston Texas with Shreveport, Louisi-
ana and was constructed through Nacogdoches in 1882.
The town of Nacogdoches was on the decline before the
arrival of the HE&WT Railway, largely due to lack of
adequate and reliable transportation, but the arrival of
the railway rekindled economic prosperity in the region.
The railways changed the face of East Texas by shifting
transportation from either river traffic or utilization of
poorly constructed and maintained roads to the much
more efficient and reliable railways. This caused the de-
cline of river port towns such as Pattiona, which was situ-
ated near the Angelina River in southeast Nacogdoches

County. Many towns, such as Garrison, sprang up due to
the construction of railroads and the associated industry
needed for supplies. Other railroads constructed near the
Attoyac Bayou watershed during this period included the
Caro Northern Railway constructed in 1894 from Na-
cogdoches County to Mount Enterprise in Rusk County,
the Gulf, Beaumont and Great Northern Railroad con-
structed in 1904 through the central portion of Shelby
County, and the Timpson and Northwestern Railway was
constructed from Timpson in Shelby County to Hender-
son in Rusk County in 1909 (Harper 2011; Knapp and
Beisele 2011; Long 2011).

Agriculture

Agriculture has always been a critical aspect to life in
East Texas. Farming in East Texas began with the Caddo
Indians who became increasingly reliant on cultivated
crops such as maize and squash. As settlers moved into
East Texas, land was cleared and mainly small subsistence
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Workers standing beside loads of sawed and stacked logs in East Texas forest
Source: Texasbeyondhistory.net

farms were established. During the mid-1800s, cotton
and corn were the most important and widely grown
crops, and hogs were the most abundant livestock. Other
crops grown during this period were mainly for individual
family consumption and consisted of wheat, sugar cane,
tobacco and various other vegetables. Although hogs were
the most abundant livestock, there were sizeable numbers
of cattle and the monetary value of cattle when compared
to hogs was generally greater; additional animals consist-
ed of sheep, goats and horses. As with other industries,

the arrival of the railroads significantly changed the agri-
culture economy of East Texas. The trend of subsistence
farming declined and cultivation of cash crops, mainly
cotton, increased substantially (Harper 2011: Knapp and
Beisele 2011; Long 2011).

The end of the Civil War marked a significant change in
agricultural practices in the South. With the end of slav-
ery, plantation owners needed a way to ensure they had
adequate labor supplies but had very little money due to

Photograph from early 1900s of cutover forest land in East Texas
Source: Texasbeyondhistory.net
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the war. As a result, forms of tenant farming developed.
Tenants were charged a portion of their harvest in ex-
change for farming land they did not own. As the practice
of tenant farming increased, it became a highly systematic
and hierarchical institution. At the top were farmers who
supplied all the necessary farming equipment except the
land; these share or cash tenants typically paid the land-
lord a third to a fourth of their harvest. At the bottom,
were the sharecroppers who only supplied their labor;
they typically paid roughly half of the harvest. Directly
after the Civil War, most of the tenant farmers were freed
slaves; however, as time went on the number of white
tenants steadily increased. The number of tenant farmers
continued to rise into the 1930s. The census of 1930 re-
corded that 61% of all Texas farmers were tenant farmers
(Harper and Odom 2012).

During the 1920s, cotton prices dropped; as a result, most
Southern farmers increased their production to offset the
drop in prices. This decline in price, along with the arrival
of the boll weevil, devastated numerous farms, causing
many to move to larger cities to find work. During the
Great Depression, government programs associated with
the New Deal reduced the number of tenant farmers by
enacting programs that encouraged tenants to become
owners, as well as programs that paid farmers to reduce
crop acreage, which reduced the amount of labor that was
needed. By the 1950s the number of farms in most East
Texas counties dropped by roughly 50% from the 1930s.
As cotton production fell, livestock production increased
and replaced many other forms of agriculture. By the
1970s, most of the agriculture receipts from Nacogdo-
ches, Shelby and San Augustine and Rusk counties were
from livestock production, mostly cattle and poultry. This
trend is still evident today, with Shelby and Nacogdoches
counties ranking first and second in the state for broiler
(meat chicken) production in the 2007 Census of Agri-
culture produced by the National Agricultural Statistics
Service (NASS) (Harper 2011; Knapp and Beisele 2011;
Long 2011; McCroskey 2011).

Logging

As with agriculture, logging began in East Texas with the
Caddo Indians who felled trees to construct their houses
and villages and to clear land for small subsistence farms.
The impact the Native Americans had on the land was

minimal when compared to what was to come with the
onset of European settlement. One of the first sawmills
to be constructed in East Texas was built in 1829 in Na-
cogdoches County on Carrizo Creek. Due to the lack of
reliable transportation, these early mills remained small
and were only able to sell wood to local markets. Some
tried to float logs down major rivers, but rivers were com-
monly clogged with logs and other debris and flows were
sporadic. As a result, the vast forests of East Texas could
not be profitably exploited, and lumber was in short sup-
ply in Texas (University of Texas at Austin 2004).

The arrival of the railroad spurred what is known as the
“bonanza period” in East Texas logging history. At the
same time, innovations such as the band saw made milling
safer and more efficient. Corporations began to construct
larger and larger mills, and mill towns began to pop up all
across East Texas and the south. As forest resources were
used up in one area, logging operations moved further
into remote forests and more towns were built. Trams or
logging railroads were constructed deeper and deeper into
the virgin forests of East Texas as logging fronts advanced.
These trams and cleared routes became the rural transpor-
tation system of farm to market and county roads we have
now. By the early 1900s, the Attoyac Bayou watershed
was home to many towns with sawmills such as Garri-
son and Mayotown in northeast Nacogdoches County,
Smyrna in southeast Nacogdoches County, Waterman in
southwest Shelby County and Denning in northwest San
Augustine County. Many more mills were likely present
within the Attoyac Bayou watershed, and by 1910 there
were over 600 mills in Texas (University of Texas at Aus-
tin 2004).

By 1920, most of the forest land acquired by the larger
mills had been cutover, leaving tangled thickets of hard-
wood re-growth with little to no pine regeneration. Some
companies moved on to other areas of the United States
such as out west where large tracts were still available for
cut-and-run logging while other companies simply went
bankrupt. In 1933, the Texas legislature passed a bill al-
lowing the U.S. Forest Service (USES) to purchase cutover
forest lands in Texas. The USFS began to appraise and
buy forest lands that would comprise the National Forests
now in Texas. More than 90% of this land was purchased
from 11 timber companies. Forestry and timber produc-
tion continue to play a key role in the economy of East
Texas and the Attoyac Bayou watershed (University of
Texas at Austin 2004).

Attoyac Bayou Watershed Protection Plan
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Oil and Natural Gas Production

Oil and natural gas production have played an important
role in East Texas and the Attoyac Bayou watershed (Fig-
ure 2.2). The first oil well to be drilled in Texas was done
so in Oil Springs located in southern Nacogdoches Coun-
ty. In 1865 Taliaferro Barret and some friends established
the Melrose Petroleum Oil Company, and in 1866, at a
depth of 106 ft, they struck oil. Due to lack of financial
support, Barret abandoned his venture, and the oil field
lay dormant until 1887 when new drilling companies
came into the area. By 1889, there were 40 producing
wells in the oil field around Oil Springs (Folsom 2012).

In the early 1930s, the largest and most prolific oil field
in the continental United States was discovered in Rusk
County. The East Texas oilfield is roughly 45 mi north/
south and five mi east/west and is situated in portions
of Gregg, Rusk, Upshur, Smith and Cherokee counties.
Since its discovery, the East Texas Oilfield has produced
roughly 5.2 billion barrels of oil from over 30,000 wells.

Although situated outside of the Attoyac Bayou water-
shed, the East Texas Oilfield had a significant impact on
the economy, landscape and culture of East Texas (Smith
2012).

As seen in Figure 2.2, most of the drilling in the At-
toyac Bayou watershed is for the exploration of natural
gas. Natural gas producing formations in and around the
Attoyac Bayou watershed include the Haynesville Shale,
Bossier Shale, Travis Peak and Cotton Valley formations.
Most of the wells in the Attoyac Bayou watershed are as-
sociated with the Travis Peak and Cotton Valley forma-
tions in the northern portion of the watershed. However,
beginning in 2009 drilling activities associated with the
Haynesville Shale formation emerged. Most of the drill-
ing associated with the Haynesville Shale was concentrat-
ed in the southern portion of the watershed in eastern
Nacogdoches County, northern San Augustine County
and southern Shelby County (Bartberger et al. 2003; Dy-
man and Condon 2006).
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Figure 2.2. Oil and natural gas wells within and around the
Attoyac Bayou watershed
Source: The Railroad Commission of Texas

Attoyac Bayou Watershed Protection Plan

13



Chapter 3
Attoyac Bayou W tershed Characteristics




Attoyac Bayou Watershed Characteristics

Attoyac Bayou Watershed Location

The Attoyac Bayou watershed is a predominantly rural
watershed situated in deep East Texas. The watershed is
located in portions of Nacogdoches, Rusk, San Augustine
and Shelby counties. Local cities and communities with-
in the watershed include Chireno, Garrison, Martinsville
and Stockmann. The Attoyac Bayou watershed is situated
approximately 180 mi southeast of Dallas and approxi-
mately 150 mi northeast of Houston (Figure 3.1). Major
roads accessing the watershed include US Highways 59
and 84 in the northern portion of the watershed and State
Highways 7 and 21 in the south.

Woatershed Boundaries

The Attoyac Bayou watershed has a drainage area of ap-
proximately 554 mi?, or 354,629 ac, and constitutes the
northern extent of the Lower Angelina Sub-basin (8-Dig-

it hydrologic unit code (HUC): 12020005). The Lower
Angelina Sub-basin is one of seven sub-basins that make
up the Neches River Basin (6-Digit HUC: 120200). The
headwaters of the Attoyac Bayou begin near the town of
Mt. Enterprise in Rusk County. The watershed then ex-
tends south and east to the segment boundary near Sam
Rayburn Reservoir. The Attoyac Bayou watershed is fur-
ther subdivided into 55 smaller sub-watersheds. Figure
3.2 depicts the location of the Attoyac Bayou watershed
within the Neches River Basin.

Topography

The majority of the watershed consists of gently to mod-
erately sloping terrain, characterized by hills and ridg-
es, which slope down to level floodplains of numerous
streams extending throughout the watershed. Slope rang-
es from 0 to approximately 30%, depending on landform
throughout the watershed. Elevation ranges from approx-
imately 705 ft above mean sea level (MSL) in the upper
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Figure 3.1. Location of the Attoyac Bayou watershed
Source: ESRI
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Figure 3.3. Elevation of Attoyac Bayou watershed
Source: Mosaic of U.S. Geologic Survey (USGS) 10-m NED
images.

reaches of the watershed to 165 ft above MSL near the
watershed outlet point at the segment boundary. Figure
3.3 depicts the elevation of the watershed derived from
10-m national elevation dataset (NED) images.

Soils

Soils throughout the watershed are diverse but generally
consist of deep, moderately well-drained to well-drained,
loamy to sandy, acidic soils. For a complete look at the
soils of the Attoyac Bayou watershed, see the U.S. De-
partment of Agriculture (USDA) Natural Resource Con-
servation Service (NRCS) Soil Surveys developed for
Nacogdoches, Rusk, San Augustine and Shelby counties
(USDA 1980; USDA 1992; USDA 2006; USDA 2002,
respectively).

The Attoyac Bayou watershed is divided into eight soil as-
sociations as seen in Figure 3.4. Most of these soil associa-
tions generally consist of a variety of well-drained loamy
soils situated in various upland landscapes and along
minor drainage ways and streams within the watershed.
Notable exceptions include the Tonkawa-Osier-Darco
(s7691) and Tuscosso-Marietta-Mantachie-Iuka-Hanna-
hatchee (s7453) soil associations. The Tonkawa-Osier-
Darco (s7691) soil association is comprised of deep,
sandy soils situated on side slopes and narrow drainage
ways. The Tankawa and Darco soils consist of excessively
drained sandy soils situated on side slopes while the Osier
soils consist of poorly drained, wet sandy soils situated on
foot slopes and along drainage ways. The Tuscosso-Mari-
etta-Mantachie-Iuka-Hannahatchee (s7453) soils associa-
tion consists of a variety of frequently flooded bottomland
soils situated in floodplains. These soils range from mod-
erately well-drained to somewhat poorly drained have
textures ranging from clay loam to sandy loam (USDA
1980; USDA 1992; USDA 2006; USDA 2002).
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Figure 3.4. Soil associations within the Attoyac Bayou watershed
Source: USGS State Soil Survey Geographic (STATSGO) Soils
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Figure 3.5. LU/LC classes within the Attoyac Bayou watershed
Source: CES

Land Use/Land Cover

CES personnel classified the land use and land cover (LU/
LC) types within the Attoyac Bayou watershed in 2009—
2010. The watershed was divided into 13 LU/LC classes
including barren land, cultivated cropland, developed
areas (low, medium and high intensity as well as open
spaces), forested land, managed pasture, mixed forest,
near riparian forested land, pine plantation and range-
land. A detailed description of these classes, as well as the

methods used to classify these features, can be found in
Appendix B and in Boitnott et al. (2014).

As seen in Table 3.1, the Attoyac Bayou watershed is a pre-
dominantly rural watershed with roughly 70% consisting
of forested LU/LC classes, 26% consisting of managed
pasture or rangeland and only approximately 3% consist-
ing of classes of developed land. The remaining classes
consisted of open water, barren land and cultivated crops.

Attoyac Bayou Watershed Protection Plan

Ecoregions

The watershed is located in the South Central Plains (35)
ecoregion, commonly referred to as the “Piney Woods.”
Once dominated by a mix of pine and hardwood forest,
much of this ecoregion has now been converted to pine
plantations. Soils in the South Central Plains ecoregion
are generally acidic and sand to sandy loam textures. The
Attoyac Bayou watershed is further subdivided into two
level IV ecoregions identified as the Tertiary Uplands
(35a), which comprises the northern three-fourths of
the watershed, and the Southern Tertiary Uplands (35¢),
comprising the southern one-fourth of the watershed.

The Tertiary Uplands (35a) consists of a large area en-
compassing portions of East Texas, Southern Arkansas
and North Louisiana. The landscape in this area consists
of gently to moderately sloping rolling terrain with nu-
merous stream channels that support a wide variety of
habitats and species. The soils in this area are mostly well
drained with sandy to sandy loam surface horizons. The
natural vegetative communities within the Tertiary Up-
lands exhibit a lower pine component when compared
to the Southern Tertiary Uplands (35¢). Much of the for-
ested land has been converted to pine plantations for tim-
ber production. Additional land uses consist of livestock
grazing, poultry production, as well as oil and natural gas
production (Grifhith et al. 2007).

The Southern Tertiary Uplands (35¢) consist of the north-
ern extent of the longleaf pine range in Texas and Loui-
siana. The landscape in this area is gently sloping, rolling
terrain dissected with low to moderate gradient stream
channels. In general, this area has less topographic relief
than the Tertiary Uplands, but has more relief than the
Flatwoods (35f) ecoregion situated to the south. Soils are
diverse in this area and range from well-drained sands to
poorly drained clays. Historically, the vegetative commu-
nity within this ecoregion consisted of longleaf pine forest
with other forest types containing hardwoods present at a
lower frequency. Large portions of the Southern Tertiary
Uplands are public national forest land consisting of the
Angelina, Davy Crockett, Sabine and Sam Houston Na-
tional Forests. Other land uses consist of pine plantations
for timber production, pastureland for livestock grazing,
recreation, wildlife and oil and natural gas production

(Grifhth et al. 2007).
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Table 3.1. Acreage and percent of each LU/LC class within the Attoyac Bayou watershed

Climate

The climate within the watershed can be characterized
as humid subtropical with warm humid summers and
humid, mild winters. Average high temperatures during
the summer months range from the low to mid 90s with
average low temperatures ranging from the low to mid
70s. Average high temperatures during the winter months
range from the mid to high 50s with low temperatures in
the upper 30s (Southern Regional Climate Center 2012).
Average rainfall within the watershed varies from 45 to 49
inches per year, with an average of 45 inches occurring in
the western portion of the watershed and increasing to 49
inches per year in the eastern portion of the watershed.
Rainfall is distributed fairly evenly throughout the cooler
months of the year. The months of July and August gener-
ally receive the least amount of rain in a year. East Texas is
characterized as a portion of Texas that experiences a sum-
mer drought climatic pattern, with peak precipitation oc-
curring in the spring and fall months. When rainfall is
below normal during the cooler months, especially dur-
ing the peak rainfall periods before and after the typical
summer drought conditions, significant drought periods
can result (Carr 1967).

LULC Class Acreage Percent
Total Watershed 354,629

Forested Land 133,193 37.56%
Managed Pasture 69,662 19.64%
Pine Plantation 67,891 19.14%
Near Riparian Forested Land 43,193 12.18%
Rangeland 23,049 6.50%
Developed (Low Intensity) 6,618 1.87%
Developed (Open Space) 3,394 0.26%
Open Water 2,681 0.76%
Mixed Forest 2,561 0.72%
Barren Land 1,546 0.44%
Developed (Medium Intensity) 771 0.22%
Cultivated Crops 57 0.02%
Developed (High Intensity) 13 0.004%

Groundwater

The Carrizo-Wilcox, Sparta and Queen City aquifers are
present within the Attoyac Bayou watershed. The Car-
rizo-Wilcox is identified by the Texas Water Development
Board (TWDB) as a major aquifer, and the Sparta and
Queen City are identified as minor aquifers (Figure 3.6).

Carrizo-Wilcox Aquifer

The Carrizo-Wilcox aquifer is situated in a narrow band
that parallels the Gulf Coast and extends from the Rio
Grande in South Texas northeast into Arkansas and Lou-
isiana. This aquifer provides water to all or portions of
60 counties in Texas. Municipal pumpage accounts for
roughly 35% of total withdraws with the largest metro-
politan areas including Bryan-College Station, Lufkin-
Nacogdoches and Tyler. Pumpage for irrigation accounts
for roughly 51% of total and is the predominant use in
the Winter Garden region of South Texas. Well yields
are generally around 500 gal/min, although some wells
may reach 3,000 gal/min in the downdip (subcrop) areas
where the water bearing geologic formation is overlain

Attoyac Bayou Watershed Protection Plan
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by another formation creating artesian conditions for
the aquifer. The Carrizo-Wilcox Aquifer produces water
that is fresh to slightly saline. In the outcrop, the water is
usually hard and low in dissolved solids. In the subcrop,
water is softer but contains more dissolved solids. Wa-
ter level declines have occurred in the aquifer, with the
Lufkin-Nacogdoches area experiencing declines in excess
of 400 ft since the 1940s (Ashworth and Hopkins 1995).
Depth to water within the Attoyac Bayou watershed is
typically in the range of 150 to 450 ft (TWDB 1970)
and aquifer thickness ranges between 1,000 and 1,800 ft
deep (TWDB 1991). Water level declines in the aquifer
are slowing, largely due to increasing use of surface water
instead of groundwater (Ashworth and Hopkins 1995).

Sparta

The Sparta Aquifer is situated in a narrow band that runs
from Frio County in South Texas, northeasterly to Sabine
County along the Louisiana border. The Sparta Aquifer
passes through portions of 26 Texas counties and the
southern portion of the Attoyac Bayou watershed. The
depth to the aquifer in the watershed is general less than
200 ft, (TWDB 1970), and its thickness ranges from 30
to 100 ft (TWDB 1991). Individual water well yields are
generally around 100 gal/min, with some high capacity
wells averaging 400 to 500 gal/min. Water quality is gen-
erally good within the outcrop and in shallower portions
of the subcrop. Water quality deteriorates with depth in
the subcrop (Ashworth and Hopkins 1995).

Queen City

The Queen City Aquifer is situated in a narrow band that
runs from Frio County in South Texas, northeasterly into
Northeast Texas and Louisiana. Yields of individual water
wells are generally low, with only a few exceeding 400 gal/
min. Water quality deteriorates with depth in the subcrop
(Ashworth and Hopkins 1995) and in the Nacogdoches
County area is caused by elevated levels of iron (TWDB
1991).

Groundwater Usage

Major groundwater usage does not occur in the water-
shed; however, municipal usage is the greatest use in the
area. The nearby cities of Lufkin and Nacogdoches both

use enough water to cause aquifer drawdown in the area,

Attoyac Bayou Watershed Protection Plan

and 12 different rural water suppliers own and operate
wells within the watershed. Other groundwater uses in
descending order of pumped volume are manufacturing,
mining, livestock, irrigation and steam-electric genera-
tion (TWDB 1991). This is not necessarily the trend in
the Attoyac Bayou watershed, but it illustrates uses area-
wide.

TWDB has record of 148 water wells drilled in the wa-
tershed, which range in depth from 10 to 995 ft deep.
Of these, 25 are noted as public water supply wells, 53
are domestic use wells, two are irrigation wells; the re-
mainder are used for stock water or have no noted use.
The Carrizo-Wilcox Aquifer has 137 of these wells com-
pleted within its boundaries while only two are complet-
ed within the Sparta Aquifer. No aquifer is noted for the
remaining wells. Individual households in the watershed
are also reliant upon the watershed’s groundwater re-
sources for water. Numerous other non-permitted water
wells are likely to exist in the watershed as well. Irrigated
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Figure 3.6. Aquifers and permitted water wells within the
Attoyac Bayou watershed
Source: TWDB
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agriculture is not a significant water user in the region. In
total, 2,097 ac of irrigated cropland were documented in
Nacogdoches, Rusk, San Augustine and Shelby counties
combined (USDA 2007).

Surface Water

Surface water in the Attoyac Bayou watershed is abun-
dant. As delineated by the USGS National Hydrography
Dataset (NHD), there are over 1,930 stream mi with-
in the Attoyac Bayou watershed. The majority of these
streams consist of unnamed ephemeral and intermittent
tributaries of the Attoyac Bayou; however, there are ap-
proximately 584 stream mi of named streams, generally
intermittent or perennial, within the Attoyac Bayou wa-
tershed. The Attoyac Bayou begins in Rusk County in the
northern portion of the watershed and flows in a south-
erly direction, meandering approximately 97 mi to the
segment boundary near Sam Rayburn Reservoir. Major
tributaries of the Attoyac Bayou include Big Iron Ore,
Naconiche, Terrapin, Waffelow and West creeks.

Man-made reservoirs and stock ponds of various sizes are
numerous throughout the watershed. Open-water habi-
tats account for 2,680 ac or 0.76% of the land surface
within the watershed. Smaller ponds and lakes within
the watershed appear to have been built for agriculture
or recreational uses by private individuals. There are 13
impoundments within the watershed that wer