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I. INTRODUCTION 

The Lake Eastex Regional Planning Study is a two volume report which addresses the 
engineering and environmental issues associated with the development of the proposed Lake 
Eastex. Volume 1: Engineering and Financial Analysis of the Regional Planning Study provides 
a detailed description of the authorization to perfonn the study, a summary of the history of the 
project, engineering infonnation relative to the proposed project, and infonnation relative to the 
fmancing and the cost of water. This volume (Volume 2: Environmental Inventory and Issues) 
provides an inventory of the environmental resources in the vicinity of the proposed project and 
identifies the pertinent environmental issues associated with the development of the proposed 
Lake Eastex. This Environmental Inventory and Issues Report builds upon previous studies 
conducted on the proposed reservoir including ecological evaluations conducted by the Texas 
Parks and Wildlife Department (TPWD, 1990) and the Frasier Group, Inc. (1990). These studies 
are described in detail in Section II of this volume. 

Section II of this volume addresses the Baseline Environmental Setting in the vicinity of 
the proposed reservoir including Geological Elements, Hydrological Elements, Wetlands and 
Floodplains, Climate and Air Quality, Biological Elements, Historic/Archaeological Resources, 
Socioeconomics, Land Use, Recreation, Transportation and Noise. Section ill identifies the 
potential environmental impacts associated with each of these disciplines and provides 
recommendations on how to proceed within the regulatory framework. Finally, Section IV 
provides a brief overview of the components of a mitigation plan and discusses previous efforts 
which have identified potential mitigation. Note as discussed above, this volume provides an 
inventory of the environmental resources in the project area and identifies the pertinent 
environmental issues associated with the pennitting and development of the proposed Lake 
Eastex. This planning report is not intended to provide a comprehensive evaluation of the 
impacts or mitigation requirements associated with the proposed project Detailed infonnation 
on the impacts and mitigation associated with the project will be developed in support of the 
various federal permits. 

I-I 
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II. BASELINE ENVIRONMENTAL SETTING 



n BASELINE ENVIRONMENTAL SETTING 

A. GEOLOGICAL ELEMENTS 

The baseline description of topography, geology and soils in the five county study area 
is presented in Volume I, Section II.A. of this study. 

B. HYDROLOGICAL ELEMENTS 

1. Surface Water 

a. Hydrology 

The proposed Lake Eastex reservoir project lies in the Angelina-Neches River Basin. This 
basin extends generally to the southeast and is bordered on the west by the Trinity River Basin, 
on the north and east by the Sabine River Basin, and on the south by the Neches-Trinity Coastal 
Basin. The Angelina River drains the northeastern one-third (3,575 square miles) of the drainage 
basin. The Neches River Basin which constitutes the remaining two-thirds (6,555 square miles) 
of the 10,130 square mile basin is drained by the Neches River, Pine Island Bayou and Village 
Creek. The dividing line between the Angelina and Neches River Basins runs south to southeast 
from the City of Tyler to the confluence of the two rivers. The Angelina River arises near 
Freeneytown (Rusk County) at an elevation of 290 feet and flows 205 miles to its confluence 

. with the Neches River. The origin of the Neches River is near Canton (Van Zandt County) at 
an elevation of 590 feet, and flows approximately 416 miles to Sabine Lake [U.S. Army Corps 
of Engineers (COE), 1982]. Village Creek and Pine Island Bayou are major tributaries of the 
drainage basin south of the confluence of the Neches and Angelina Rivers. 

Nine reservoirs greater than 750 acres exist in the drainage basin covering a total area of 
166,770 surface acres. Sam Rayburn and Lake Palestine are the largest, covering 114,500 acres 
and 25,560 acres, respectively, with Kurth Lake being the smallest at 770 acres. Table II.1 
provides the surface acreages of the nine reservoirs in the drainage basin. The Texas Water 
Commission (1990) has divided the drainage basin into 14 segments for water quality analysis. 
Surface water features in the Angelina-Neches River Basin are illustrated in Exhibit II.1 

The proposed Lake Eastex will be located on Mud Creek which flows to the southeast 
with the upper reaches of the watershed being approximately fifteen miles southeast of Tyler, 
Texas in Smith County. Mud Creek intersects the Angelina River nearly six miles south of the 
town of Reklaw in Cherokee County. The proposed dam will be located approximately sixteen 
river miles upstream from the confluence with the Angelina River in Cherokee County. 

The proposed Lake Eastex watershed will have a contributory drainage area at the dam 
site of 391 square miles located in Smith, Cherokee, and Rusk Counties. Major impoundments 
upstream of the proposed reservoir site include Lake Tyler and Lake Tyler East which control 
107 square miles of drainage area combined. 
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TABLE ILl 

SURFACE ACRES OF EXISTING RESERVOIRS IN THE 
ANGELINA-NECHES RIVER BASIN 

Reservoirs Surface Area (acres) 

Sam Rayburn Reservoir 114,500 
Lake Palestine 25,560 
BA Steinhagen Lake 13,690 
Lake Tyler (and Lake Tyler East) 4,800 
Striker Lake 2,400 
Lake Nacogdoches 2,210 
Lake Athens 1,520 
Lake Jacksonville 1,320 
Kurth Lake 770 

Total 166,770 

The Mud Creek watershed is characterized by a dendritic drainage pattern with a broad 
floodplain. Thirteen named tributaries contribute to the flow of Mud Creek in the project area. 
Eleven of these tributaries intersect Mud Creek above the proposed dam site, with two tributaries 
intersecting the creek immediately below the dam site (Exhibit Il2 in attached map pocket). The 
names of these creeks listed from confluence points with Mud Creek (North to South) are Prairie 
Creek, Blackhawk Creek, Bell Branch, Kickapoo Creek, West Mud Creek, Bear Creek, Lavender 
Branch, Birches Creek, Caney Creek, Club Lake Branch, Bridge Creek, Coon Creek, and 
Ragsdale Creek. Because of somewhat different channel and flow characteristics, the Mud Creek 
watershed in the project site vicinity can be divided into two sections. The Northern portion 
extends from the headwaters of the watershed to the confluence of Caney and Mud Creeks. The 
southern section extends south to Ragsdale Creek. The differences between these two sections 
are discussed below. 

The origin of Mud Creek receives discharge from Lake Tyler East and consists of broad 
creeks with relatively fast flow. Associated tributaries in the northern section are typically long, 
slow moving pools with very few riffles and stagnant pools. Natural springs may also contribute 
to the base flow of the creek. Limited channel braiding occurs along this section of Mud Creek, 
just north of the West Mud Creek confluence and at the Lavender Branch confluence. 

The southern sections of the Mud Creek watershed are characterized by rather extensive 
channel braiding. Several water systems occur in this area including sloughs, stagnant pools, 
oxbows, long slow moving pools, alternating patterns of riffles and large backwater pools. Flow 
is reduced in this region due to the complexity of the water systems. 
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b. Water Quality 

The three different classifications of surface water pollution are point sources, where 
domestic or industrial wastewater is discharged from outfall sewers or drainage channels; non­
point or diffuse sources, where pollutants dispensed on land by human activities are conveyed 
overland by rainwater or snowmelt; and background pollution derived from natural origin 
(decaying organic matter, sediment, and dissolved solids) is transported to tributary streams. 
Point sources of pollution are easily defined and the flow can be predicted from populations 
served by a given treatment system. Non-point sources of pollution include agricultural land 
drainage, nutrient-laden soil erosion, and urban storm drainage from industrial and residential 
communities. Pollution from natural origins is a function of site geology and topography, 
vegetative cover, and climatic conditions. 

Point Sources of Pollution 

Point Source discharges to Mud Creek and eventually the proposed reservoir are 
considered in this section. Current major influent sources are shown schematically in Exhibit 
II.3. The prime source of pollutants are the wastewater treatment plants (WWTP) which 
discharge into these streams. A list of these WWTP's is given in Table II.2 showing their 
receiving streams and their permitted limits. 

TABLEn2 

LAKE EASTEX REGIONAL PLANNING STUDY 
POINT SOURCE POLLUTION UPSTREAM OF PROPOSED EASTEX LAKE 

Penniued Daily 
Sewage Treatment Average Discharge to: 

Flow BOD TSS 
(mgd) (m&'l) (mg/l) 

Hunter Hill .0200 10 IS Hill Creek, Lake Tyler 
Whitehouse .68 20 20 Blackhawk Creek, Mud Creek 
McKinney & Moore .0678 20 20 Blackhawk Creek, Mud Creek 
Arp .082S 20 20 Kickapoo Creek, Mud Creek 
Quail Run .0413 20 20 Brier Branch, West Mud, Mud Creek 
Cedar Valley Estates .0300 20 20 Henshawk, West Mud, Mud Creek 
Tall Timbers Estates .Q7oo 20 20 West Mud Creek, Mud Creek 
Tyler Southside 9.000 20 20 West Mud Creek, Mud Creek 
Stone Ridge 0 20 20 West Mud Creek, Mud Creek 
Troup .0700 20 20 Caney Creek, Mud Creek 

.3080 
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Mud Creek is similar to many other East Texas streams experiencing periodic low flow 
conditions in cenain segments. It will act as a conveyance route carrying incoming flows from 
adjoining tributaries to the proposed Lake Eastex. As such, its water quality is a function of 
fluctuations in the incoming quality and qu~tity of individual streams. 

Lake Tyler and Lake Tyler East provide public water supply needs of the City of Tyler. 
Prairie Creek supplies the majority of the water to Lake Tyler but Hill and Gilley Creeks also 
flow into the impoundment Lake Tyler East receives the majority of its water from Mud Creek 
and Caney Creek. The reservoirs are rated as high quality aquatic habitat suitable for contact 
recreation. The only existing point source discharge originates from Hunter Hill WWTP and 
flows into Lake Tyler at a rate of 0.020 million gallons per day (mgd). There is no appreciable 
water quality degradation from this input of 10 milligrams per liter (mg/l) BOD and 15mg/l Total 
Suspended Solids (TSS). 

The WWTP for the City of Whitehouse discharges 0.68 mgd into the Blackhawk Creek. 
The permit calls for an average daily flow not to exceed 0.68 mgd with effluent limits of 20 mg/l 
BODs and 20 mg/l TSS. The other municipal effluent discharge of 0.0675 mgd comes from 
McKinney and Moore WWTP. 

The primary flow in West Mud Creek consists of effluents from Tyler Southside, Tall 
Tunbers Estate, and Stone Ridge Wastewater Treatment Plants. The water quality of West Mud 
Creek is largely controlled and impacted by a 9.0 mgd average flow from the Tyler Southside 
WWTP. The wastewater treatment plants of Tall Tunber Estates and Stone Ridge are each 
allowed an average discharge of 0.07 mgd. All the above three plants are permitted a daily 
average of 20 mg/l BOD and 20 mg/l TSS discharge in their effluents. Two indirect discharges 
of 0.03 mgd from Cedar Valley Estate and 0.0413 mgd from Quail Run into West Mud Creek 
have daily average concentrations of 20 mg/l BOD and 20 mg/l TSS. 

Downstream from the confluence of West Mud Creek and Mud Creek, two additional 
municipal point sources of pollution exist The City of Arp WWTP discharges 0.0825 mgd into 
Kickapoo Creek and 0.3080 mgd flows into Caney Creek from the City of Troup WWTP. The 
permitted effluent concentrations for each of these WWTP are 20 mg/l BOD and 20 mg/l TSS. 

There are no industrial discharges within the contributing watershed. Poly-Cycle 
Industries, Inc. has a plant in Tecula. This plant recycled lead-acid batteries and had a permit 
to operate a hazardous waste management facility. There is no known or permitted point source 
discharges from their plant at the present time. 

Non-Point Sources of Pollution 

The land use in the watershed of the proposed Lake Eastex is predominantly agricultural 
and pasture land with small urban areas mainly in Smith County. 

11-6 

-------------------------- wc~k~;~)oo~,~A;nd~re;ws~&~N~e;wn;a;m,~[n;c.=--------------------------



Urban Runoff - Non-point source pollutants commonly found in urban runoff are gasoline, 
lawn fertilizers, cleaning solvents and detergents, dust and other debris. Although urban runoff 
contains a large number of pollutants, the quantity of these pollutants is usually relatively small. 
The largest urbanized area within the contributing watershed of Lake Eastex is the Tyler area. 

Forestry and Agricultural Runoff - Forest resources constitute about half of the total land 
area within the drainage basin. Early practices of selective timbering have changed dominant 
floral characteristics. More recent clear cutting and replanting of pine has created pine 
plantations. Previous agricultural row crop development efforts have failed because of the 
presence of sandy-soils. Present agricultural practices are dominated by improved pasture. 
Runoff from these areas contains sediment, nutrients, organics and salts. Generally, runoff from 
pasture areas contains increased levels of these pollutants over the natural conditions but should 
not be as severe as croplands. 

Industrial Runoff - The only known diffuse source of industrial runoff in the drainage 
basin is a lead-acid battery recycling plant located in Tecula and belonging to Poly-Cycle 
Industries, Inc. The plant started operating as a hazardous waste management facility in 1983. 
Inspection in 1986 by the Texas Water Commission has revealed non-compliance of this plant 
with operational requirements of applicable regulatory statutes. A series of water, fish and 
sediment analyses was conducted by the Texas Parks and Wildlife Departtnent and the Angelina 
and Neches River Authority (ANRA). The results of these investigations are available from the 
Office of Attorney General. There are currently two lawsuits against Poly-Cycle or its owners, 
one civil and one criminal. The Poly-Cycle plant is inactive at the present time and it is unlikely 
that it would go back into operation. Evidence from pre- and post-storm sampling shows no 
indication that Mud Creek has been effected by discharges from Poly-Cycle plant and no adverse 
impact on Lake Eastex is foreseen. 

The Texas Water Commission, as well as the Environmental Protection Agency (EPA), 
are actively pursuing the possibility of listing this property as a Superfund site. The steps 
involved in this process are briefly described as follows: 

a. Site Discovery and Preliminary Assessment This step is used to determine the 
extent and level of contamination at the site as well as the future steps involved 
in the listing process for inclusion on the National Priority List Preliminary 
assessment at the Poly-Cycle site has been completed and has indicated the need 
for a pre-remedial emergency response and the pursuit of future steps involved in 
the listing process for inclusion on the National Priority List The pre-remedial 
emergency response, an action independent of the listing process, is designed to 
mitigate, on an emergency basis, the potential threats from direct contact with 
contaminated material, runoff of contaminated material with surface water, and 
inhalation of airborne contaminated particles. The pre-remedial emergency 
response is currently underway at the Poly-Cycle site. At this location, the 
emergency action consists of the removal of contaminated material onsite, removal 
of contaminated material which may have migrated offsite, and fencing the site 
to discourage unnecessary access to the property. 
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b. Screening Site Inspection. In addition to the pre-remedial response, current 
activity includes a screening site inspection. Infonnation from this step in the 
process is used to detennine the next actions at the site. Possible alternatives 
include dropping the site from further investigation, referring the site to the 
appropriate state agency, or conducting a site listing inspection. The report for the 
screening site investigation is in the final stage of completion and may be finished 
prior to 1992. 

c. National Priority List Ranking. If the screening site investigation report 
recommends a listing site inspection, an inspection would be conducted in order 
to gather infonnation to be used in ranking the site on the National Priority List. 
Inclusion on the National Priority List would mean the site would eventually be 
remediated by the Superfund process. 

The Superfund remedial process, as in the listing process described above, involves 
several stages. These stages can be outlined as follows: 

a. Remedial Investigation (RI) and Risk Assessment (RA). The results from the RI 
and RA are used to more fully characterize the site and support a Feasibility Study 
which follows. 

b. Feasibility Study. The development and evaluation of remedial alternatives is 
accomplished during the Feasibility Study. One of the remedial alternatives is 
selected as the remedial method to be used at the site under consideration. 

c. Remedial Design. The next stage is the Remedial Design (RO) stage. The plans 
and specifications required to implement the selected remedial method are 
developed during this stage. 

d. Remedial Action. The construction or implementation of the remediation for the 
site is accomplished during the Remedial Action stage. 

e. Post Remediation. Upon completion of the remedial action. efforts associated 
with post-remediation operation and maintenance is begun. This effort involves 
long tenD care-taker activities which generally includes ongoing monitoring and 
maintenance of the monitoring equipment. 

Although the processes described above for the inclusion of the site on the National 
Priority List have been initiated, evidence from our sampling shows no indication that Mud 
Creek has been affected by discharges from the Poly-Cycle site. This infonnation coupled with 
the emergency response action should conflnn that the Poly-Cycle site will have little or no effect 
on the proposed reservoir development plans. 
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Previous Studies 

The five-county study area of the proposed Lake Eastex covers Angelina. Cherokee, 
Nacogdoches, Rusk and Smith counties. Several previous investigations of the area have focused 
on a variety of parameters influencing the overall quality of regional water supply reservoirs as 
well as other water courses. Conventional water quality parameters such as Dissolved Oxygen 
and Total Suspended Solids were compared with Texas Surface Water Quality Standards to 
establish baseline data, monitor water quality with time and evaluate the impact of manmade 
activities on the resources. In the following discussions, results of the literature review, and the 
water sampling and analysis conducted by LAN and the ANRA have been reviewed in order to 
predict potential impact on the proposed Lake Eastex. 

Cox (1976) used benthic organisms to assess the prevailing water quality of the Angelina 
River between the junction with Sam Rayburn Reservoir and its headwaters. Since different 
species have different tolerance levels to the perturbations in the aquatic environment, the use 
of diversity values of the entire community of benthic macroinvertebrates provided a more 
accurate assessment of present, as well as previous, stresses on the aquatic population. Data was 
analyzed by considering the dominance of Oligochaeta and Chironomidae as indications of poorer 
water quality and the dominance of Odonata and Ephemeroptera as indicators of good water 
quality. It was concluded that the stations downstream of WWTPs had the poorest water quality 
of all of the stations sampled. The station downstream from the confluence of Mud Creek with 
Angelina River and the station downstream from the confluence of LaNana Bayou with the 
Angelina River showed relatively good water quality. 

In a study on the physicochemical conditions of Lakes Tyler and Tyler East, Wilson 
(1983) attempted to relate the differences between two reservoirs with land use within the 
drainage basin of each impoundment Using a variety of trophic indices, he suggested that both 
Lake Tyler and Lake Tyler East can be classified as mesotrophic with nitrogen acting as a 
limiting factor on productivity. Surface runoff from a portion of Chapel Hill Oil Field located 
within the drainage basin of the eastern reservoir was cited as a possible source of elevated 
concentrations of sodium and chloride in Lake Tyler East 

In an intensive water quality monitoring survey done in 1984, the Texas Department of 
Water Resources (TDWR. currently Texas Water Commission, TWC) studied the upper Angelina 
River extending from the Shawnee Creek Confluence in Rusk County to the Paper Mill Creek 
confluence in Angelina County (TDWR, 1985). Although this information is now seven years 
old, and conditions may have changed, this report is the most recent information available. 
Historical data indicates relatively good water quality for the region (Segment 0611), but periodic 
violations of DO criterion observed in the lower portion of the segment have led to it being 
classified as water quality limited, ranking 30th among 311 designated segments in Texas with 
respect to need for stringent water quality controls. This study was a follow-up to a similar 
survey by TDWR in 1977 to evaluate the impact of changes since then. 

Comparison with the data from the 1977 study shows a general improvement throughout 
the segment In 1977, two DO sags occurred, one downstream from Keyes Creek, which 
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transports effluent from the City of Jacksonville. In the 1984 study, no DO sag was observed 
below Keyes Creek apparently due mainly to a decreased waste load from Keyes Creek. The 
minimum 1977 DO concentration at a station downstream from the City of Nacogdoches 
discharge was critically low (0.8 mg/L, 9.8% saturation), whereas in 1984 no value below 5.9 
mg/L (71 percent saturation) was observed and there was virtually no oxygen sag below the 
WWTP outfall. In LaNana Bayou, a dramatic improvement in water turbidity was observed in 
1984 with a decrease of 91 percent BODS load at the mouth of the bayou since 1977. Although 
the water quality remained below minimum standards, conditions in Paper Mill Creek had 
improved since 1977. A comparative listing of BOD loading to the upper Angelina River is 
provided in Table ll.3. In summary, 1984 DO levels in seven of the eleven mainstream stations 
common to both surveys were greater which indicates a degree of improvement in overall water 
quality since 1977, probably due to reduced BOD loading to the Angelina river. 

TABLE 11.3 

RESULTS OF BODS LOADINGS TO THE UPPER ANGELINA RIVER 
IN AUGUST 1977 AND SEPTEMBER 1984 

STUDIES CONDUCTED BY TEXAS DEPARTMENT OF WATER RESOURCES 

BODS Loading (kg/day) 

Source August September % Reduction 
1977 1984 

St. Regis Paper Mill 933.5 792.3 18.0 
(Champion International Corp.) 
City of Nacogdoches 827.4 82.4 90.0 

Mud Creek 28.6 26.4 7.7 
LaNana Bayou 102.2 9.2 91.0 
Paper Mill Creek 1,409.3 484.4 65.6 

Total Loading from 3 Tributaries 1,540.1 520.0 66.2 

West Mud Creek was surveyed by the Texas Water Commission (Weber, 1988) to provide 
an updated database needed for water quality management actions. The results indicated a 
depression of DO levels for at least 15.1 km (9.4 miles) downstream from the Tyler Southside 
WWTP. Reduced nitrogen was suggested as the primary cause of this condition. Concentrations 
of ammonia in the effluent were at levels shown to be toxic to fresh water aquatic life in other 
studies. Because of high fecal coliform count from unknown sources, the stream was deemed 
unsafe for contact recreation uses. 
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Existing Water Quality 

A recent water quality evaluation was conducted by Lockwood, Andrews & Newnam, Inc. 
and the Angelina & Neches River Authority to investigate the suitability of the water from the 
proposed Lake Eastex for various end uses. Two sampling programs were designed and the 
samples were analyzed for a variety of water quality parameters. Sampling event number one, 
conducted on February 26, 1990, took place after a storm to quantify the impact of non-point 
sources of pollution. The second sampling event, conducted on June 25, 1990, was performed 
during low flow, dry weather conditions to capture the impact of point discharges upstream of 
the proposed reservoir. 

The sampling locations are shown in Exhibit II.3. The rationale for the selection of 
sampling stations were as follows: 

a. Station number one will check the influence of West Mud Creek, Kickapoo Creek, 
Blackhawk Creek and the discharge from Lake Tyler and Lake Tyler East. This is also 
the location of sample collection during the 1977 study. 

b. Station number two will check the influence of Bear Creek and Birches Creek. FM 2064 
at Mud Creek is the location of a sampling station during the 1977 study. 

c. Station number three will check the influence of Caney Creek and Bridge Creek, and is 
the location of a previous sample collection station. 

d Station number four is south of the proposed reservoir and will give a reasonable 
indication of the overall quality of water to be discharged from the reservoir. There is 
also data for the station from a previous study. 

e. Station number five (not shown on Exhibit II.3) is located at the Angelina River and US 
59 intersection. This station location allows for a check on the probable water quality 
should the Angelina River be used as a conveyance mechanism to the participants in the 
lower portion of the study area. 

The analytical parameters selected for measurement were indicators of toxicity (heavy 
metals and pesticides), eutrophication (Phosphorus and nitrogen), treatability (DO, pH, turbidity, 
TSS and IDS), and assimilation capacity of the receiving streams (BOD, TOC). The results of 
normal and wet-weather flow sampling events are provided in Table II.4. Measured parameters 
show no elevated concentrations of physicochemical and biological indicators beyond 
recommended criteria for surface water quality. BOD levels are within acceptable limits and 
dissolved oxygen concentrations show no sign of adverse impact on the streams. 
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Table 0.4 

LAKE EASl'EX WATER QUALITY DATA FOR NORMAL AND WET·WEATHER FLOW STORM SAMPLING EVENTS 

Wet·Weather lo1ow SampU.,. 
February 26, 1990 

N_aJ 101 .... SampHaI 
JURe 25, 1990 

Tuas" Remmmended Mud Mud Mud Mud ~eUaa Mud Mud Mud Mud ~. DrlnJdDI Mulmum C ....... Creel< C ....... C ....... ver Creek Creel< Creek Creek 
Waler for Raw Water FM347 FM2064 U.s. 79 SH204 U.s. 59 FM347 FM2064 U.s. 79 SH204 U.s. S9 

Parameter Units Standards Supply·· Site 1 Site 2 Site 3 Site. Site S Site 1 Site 2 Site 3 Site • SiteS 

Flow CPS . . 221 382 514 S99 1750 23.0 15.2 30.4 6805 S50 

Color CU 15 - 45.0 70.0 70.0 60.0 60.0 30.0 35.0 45.0 100 90.0 

Twbidity N11J 1 - IS.O 20.0 20.0 21.0 17.0 26.0 30.0 36.0 78.0 65.0 

1-
~ 
~ 

pH ~7.0 6.5 - 8.5 6.81 6.09 7.12 6.9 6.62 7.18 7.15 7.SO 7.43 6.89 

Temperature OF - - 5905 59.7 64.9 51.9 55.0 83.8 81.5 88.2 81.4 79.9 

8. BOD. mg/l 2.5 1.4 1.3 <1.7 <1.7 1.3 1.4 1.7 2.5 1.7 
> = c. me mg/l 4.9 5.0 5.6 7.2 6.0 5.0 5.0 5.7 5.3 5.4 

!! t:l 
I .... 

~ N 

Dissolved Oxygen mg/l 7.9 8.8 8.3 7.6 8.6 8.41 8.75 9.29 8.30 6.55 I 

FeW Coliform N/IOOml 12 117 40 101 460 90 43 114 89 142 I 

~ = • .3 
Chloride mg/l 300 150 16.0 21.0 17.0 15.0 22.0 23.0 23.0 23.0 19.0 15.0 

;-

" 
IDS mg/l 1000 1000 156 156 212 121 73.3 140 139 147 169 119 

Iroft pgII 300 300 920 1100 1400 1700 1700 1700 2400 2600 4000 4900 

MmglDC,e pgII SO SO 51.0 SH.O 40.0 46.0 40.0 130 130 140 310 300 

:unc pgII SOOO SOOO 14.0 15.0 16.0 11.0 12.0 10.0 6.9 32.0 17.0 <6.0 

Sulfate mg/l 300 2SO 15.0 28.0 34.0 38.0 35.0 15.0 15.0 30.0 31.0 23.0 

Alkalinity, CaCo, mg/l 14.0 6.0 12.0 12.0 14.0 33.0 33.0 32.0 42.0 32.0 

Hardness mg/l 21.0 31.0 30.0 31.0 35.0 49.0 48.0 51.0 46.0 40.0 

Ancnic pgII SO SO <3.0 <3.0 <3.0 <3.0 <3.0 <6.0 <6.0 <6.0 <6.0 <6.0 

Barium pg/l 1000 1000 41.0 45.0 39.0 41.0 SO.O 51.0 65.0 60.0 82.0 63.0 

Cadmium pg/l 10 10 <S.O <S.O <S.O <S.O <S.O <4.0 <4.0 <4.0 <4.0 <4.0 

Qllomium, Res pg/l SO SO <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Lead pg/l SO SO <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 3.4 <3.0 



C. WETLANDS AND FLOODPLAINS 

1. Wetlands 

a. Overview 

Federal mandates have been recently issued which call for project review and mitigation 
(when necessary) when wetlands are impacted. Until fairly recently, several agencies produced 
their own guidelines and enforced them independently. The traditional lead agency for wetland­
related regulation is the U.S. Army Corps of Engineers (COE). Beginning with the Rivers and 
Harbors Act of 1899 (33 USC 403) the COE has developed policy which operated essentially 
under a directive of navigational servitude. Under this navigational focus, the main concerns 
were with obstructions of waterways and disposal of refuse within navigable waters of the U.S. 
In the late 1960's, wetlands policy began to derive justification and direction from an 
environmental basis, as well as a navigational basis. Lawsuits filed in the late 1960's led to the 
drafting and passage of the Federal Water Pollution Control Act (33 USC 403) of 1972. This 
act included provisions for the pennitting of dredge and fill activities in navigable waters (Section 
404, which now corresponds to Section 1344 of the Clean Water Act). Under this permitting 
process, the Secretary of the Army, through the Chief of Engineers, issues permits for the 
discharge of dredged or fill materials into waters of the U.S., including wetlands. The COE also 
issues permits under Section 10 of the Rivers and Harbors Act (33 USC 403), for filling, 
dredging and construction in certain wetlands. 

When the Section 404 permitting process is initiated, several other federal agencies 
automatically become involved. First of all, the Environmental Protection Agency (EPA) 
maintains program oversight (over the COE) and makes final determinations as to the extent of 
Clean Water Act jurisdiction. Secondly, the Fish and Wildlife Coordination Act (48 Stat. 401 
as amended 16 USC 661 et seq.) mandates review of 404 Permits by the U.S. Fish and Wildlife 
Service (USFWS) and the National Marine Fisheries Service (NMFS) (Wetland Training Institute, 
1989). 

Prior to 1989, each agency responsible for wetland permitting review and oversight [COE, 
EPA, USFWS and Soil Conservation Service (SCS)] established their own wetland delineation 
manuals and procedures. In early 1989, after a series of meetings, the COE, EPA, USFWS and 
SCS formally adopted an interagency manual recommended for identifying and delineating 
wetlands in the U.S. This is known as the Unified Federal Method for wetland delineation. This 
method establishes mandatory technical criteria for vegetation, soils, and hydrology which must 
be met in order to delineate an area as a jurisdictional wetland This method binges upon the 
definition which describes wetlands as areas which under normal circumstances have hydrophytic 
vegetation, hydric soils, and wetland hydrology (Wetlands Training Institute, 1989). hnmediately 
prior to publication of this report, directives were issued by the Chief of the Regulatory Branch 
of the COE Operations, Construction and Readiness Division (based on the Energy and Water 
Development Appropriations Act of 1992) to suspend use of the 1989 manual and revert to 
procedures in place in 1987. This was due to concerns relative to the application of the 
procedures outlined in the 1989 manual. 
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TABLE 0.4 (Continued) 

Wet·w .. tb ... l'1 .... Samp .... 
February U, 1990 

N_aI 1'1 .... SamPUaI 
J •• lS,l990 

T~ a ....... meaded Mud Mud Mud Mud AageII.a Mud Mud Mud Mud ADgetIna 
DrIaJdng MaxImum Cnek Creek Creek Creek R1v ... Cnek Cnek Cnek Cnek R1v ... 

Water for Ra .... Water FM347 FM2064 U.s. 79 SH204 U.s. 59 FM347 liM 2064 u.s.7!I SH204 U.s. 59 
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n ... 
l 

Ortbopbosphate, P mgJI 0.12 0.10 0.08 0.07 0.05 0.30 0.24 0.15 0.21 0.12 

Phosphoroul pg/l O.IS 0.12 0.21 0.09 0.08 0.40 0.24 0.22 0.31 0.19 

2,4· D pgJI 100 100 <3.12 <3.1 

:.-
" Co 

2,4.S . 11' JI8iI 10 100 <0.62 <0.62 
~ 
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~I 
H 
H 

~ 
I 
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Diazinoo JI8iI <0.61 <O.6S 

MIlIIhiOll pgJI <0.49 <O.S2 

Parathion pgJI <0.30 <0.33 
3 
;' Ollonlane JI8iI <9.84 <10.44 
~ 

pgJI 4.0 Lindlne S6 <1.23 
, 

<1.31 

Methoxychlor JI8iI 100 3S <S.33 <S.66 

Toxaphene JI8iI S.O S.O <19.7 <20.9 

• TCUI Dcpsrtmenl of Health Water SI.IIIdardI (1989). 
•• Recommended Maximmn Cona:nbatiOlll from Tables 3·7, 3·8, 3-9 and 3-10 of CEO Enginccring Manual EM 1110-2-503 as Il11UII)' 1984). 



The results for iron and manganese show levels above standards and recommended 
maximums. This is due to the fact that limits established in Standards and Criteria are based on 
dissolved concentration of these constituents. Addition of concentrated HN03 called for in the 
water quality sampling plan reduced the pH to less than 2.0. Under these reducing conditions 
colloidal and organic iron complexes as well as iron present in silts and clays in suspension will 
be dissolved. As such, the results shown are for total iron and manganese and are within 
acceptable limits of 1-10 ms/l total iron and 1-2 mg/l total manganese (Benefield, Larry D. et al.). 
Furthermore, total dissolved solids levels, which measure dissolved iron and manganese in 
addition to carbonates, chlorides, sulfates, phosphates, and several other substances are below the 
recommended levels for the sum of only iron and manganese. 

Pesticide results show no signs of contamination from land application of these 
constituents. The level for all pesticides measured are below applicable regulations. With 
respect to Toxaphene, a limit of 5 mg/l is shown for both Texas Drinking Water Standards and 
Recommended maximums for raw water supplies. The results from two sampling stations for 
which pesticides were analyzed indicate a detectable limit of instrumentation to be around 20 
mg/l. This could potentially imply a concentration anywhere between 0 and 20 mg/l. However, 
since different organic pesticides are usually applied in a watershed of this size and because the 
levels observed for other pesticides of similar characteristics are acceptable, there should be no 
concern over a high detection limit for toxaphene and there is no indication of contamination 
present Had there been elevated concentrations of other pesticides, further investigation would 
have been needed. 

2. Groundwater 

There are three significant water bearing geological formations in the proposed reservoir's 
watershed, the Carrizo Sand, Wilcox, and Queen City aquifers. All three aquifers directly 
underlay the proposed reservoir site. A portion of the proposed reservoir, from U.S. Highway 
79 south to the dam site, directly overlies the outcrop area of the Queen City aquifer. The water 
contained in the Queen City aquifer is considered to be fresh in the outcrop area, although a few 
shallow dug wells have been found to contain highly mineralized water. Normally, wells 
pumping water from the Queen City aquifer have a concentration of dissolved solids of less than 
200 parts per million (ppm) and a hardness ranging between 20 and 100 ppm. 

Carrizo Sand contains fresh water with dissolved solids concentrations of 300 to 700 ppm 
and a hardness of 20 to 40 ppm everywhere except in its outcrop area being typical. However, 
south of the watershed, in Angelina County the Carrizo Sand is found to contain water of not less 
than 1,000 ppm. Wells in and near the outcrop area have shown variable hardness, with some 
wells having over 200 ppm. The outcrop area of the Carrizo is east of the proposed reservoir 
watershed. 

In the watershed of the proposed reservoir, the Wilcox formation contains fresh to 
brackish and salty water. The total dissolved solids concentration increases with the depth of the 
formation. Similar to the Carrizo Sand, hardness in the Wilcox wells are highly variable with 
concentrations ranging from 20 to over 300 ppm. 
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C. WETLANDS AND FLOODPLAINS 

1. Wetlands 

a. Overview 

Federal mandates have been recently issued which call for project review and mitigation 
(when necessary) when wetlands are impacted. Until fairly recently, several agencies produced 
their own guidelines and enforced them independently. The traditional lead agency for wetland­
related regulation is the U.S. Anny Corps of Engineers (COE). Beginning with the Rivers and 
Harbors Act of 1899 (33 USC 403) the COE has developed policy which operated essentially 
under a directive of navigational servitude. Under this navigational focus, the main concerns 
were with obstructions of waterways and disposal of refuse within navigable waters of the U.S. 
In the late 1960's, wetlands policy began to derive justification and direction from an 
environmental basis, as well as a navigational basis. Lawsuits filed in the late 1960's led to the 
drafting and passage of the Federal Water Pollution Control Act (33 USC 403) of 1972. This 
act included provisions for the permitting of dredge and fill activities in navigable waters (Section 
404, which now corresponds to Section 1344 of the Clean Water Act). Under this permitting 
process, the Secretary of the Anny, through the Chief of Engineers, issues permits for the 
discharge of dredged or fill materials into waters of the U.S., including wetlands. The COE also 
issues permits under Section 10 of the Rivers and Harbors Act (33 USC 403), for filling, 
dredging and construction in certain wetlands. 

When the Section 404 permitting process is initiated, several other federal agencies 
automatically become involved. First of all, the Environmental Protection Agency (EPA) 
maintains program oversight (over the COE) and makes final determinations as to the extent of 
Clean Water Act jurisdiction. Secondly, the Fish and Wildlife Coordination Act (48 Stat 401 
as amended 16 USC 661 et seq.) mandates review of 404 Permits by the U.S. Fish and Wildlife 
Service (USFWS) and the National Marine Fisheries Service (NMFS) (Wetland Training Institute, 
1989). 

Prior to 1989, each agency responsible for wetland permitting review and oversight [COE, 
EPA, USFWS and Soil Conservation Service (SCS)] established their own wetland delineation 
manuals and procedures. In early 1989, after a series of meetings, the COE, EPA, USFWS and 
SCS formally adopted an interagency manual recommended for identifying and delineating 
wetlands in the U.S. This is known as the Unified Federal Method for wetland delineation. This 
method establishes mandatory technical criteria for vegetation, soils, and hydrology which must 
be met in order to delineate an area as a jurisdictional wetland.. This method hinges upon the 
definition which describes wetlands as areas which under normal circumstances have hydrophytic 
vegetation, hydric soils, and wetland hydrology (Wetlands Training Institute, 1989). Immediately 
prior to publication of this report, directives were issued by the Chief of the Regulatory Branch 
of the COE Operations, Construction and Readiness Division (based on the Energy and Water 
Development Appropriations Act of 1992) to suspend use of the 1989 manual and revert to 
procedures in place in 1987. This was due to concerns relative to the application of the 
procedures outlined in the 1989 manual. 
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No field delineations of wetlands have taken place in support of this study. The Unified 
Federal Method, mentioned above, provides specific data regarding individual boundaries for each 
wetland system. Although a field delineation did not take place, rough area calculati9ns based 
on the USFWS's National Wetlands Inventory (NWI) (1980) are available. An analysis of the 
NWI map units reveal that between 35 and 50 percent of the nonnal flood pool of the proposed 
Lake Eastex may be currently occupied by wetlands of varying classification. A discussion of 
the wetland classifications designated by the NWI is presented below. 

b. Classifications 

The following wetland classification discussion focuses upon the area of proposed 
inundation only. For the purposes of this general planning study, wetlands will be classified and 
discussed based on the USFWS System as proposed by Cowardin et al. (1979). Approximate 
wetland boundaries and locations are illustrated in Exhibit IT.4 (in attached map pocket). The 
sources for the mapping are the Troup West, Troup East, Tecula, Griffin, Jacksonville East and 
New Summerfield sheets of the National Wetlands Inventory (1980). 

In general, the Cowardin (1979) system differentiates between wetland resources upon the 
basis of ecological systems, subsystems and classes. Systems are broad groupings of wetland 
habitats which share similar hydrology, geomorphology, chemistry, and biological characteristics. 
The major systems include Marine, Estuarine, Riverine, Lacustrine, and Palustrine. Within the 
proposed maximum flood pool of Lake Eastex, only Palustrine and Riverine systems occur. 
Table 11.5 illustrates the potential subsystems and classes of the Palustrine and Riverine systems. 

For this report, the different mapping units found on the NWI sheets have been analyzed 
and tabulated. This method only provides general information as to the types and extent of 
wetland ecosystems in the study area. A very basic hierarchial approach will be followed The 
goal of this approach is to characterize the general ecological trend within wetland systems in 
the study area. The following description will be divided by the two ecological systems which 
occur - riverine and palustrine. Only the dominant mapping units will be described in text, 
however; all units are listed and described in tabular form (Table IT.6). 
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TABLE U.S 
POTENTIAL SUBSYSTEMS AND CLASSES OF 

PALUSTRINE AND RIVERINE WETLAND SYSTEMS 

System Subsystem Class 

Palustrine None Rock Bottom 
Unconsolidated Bottom 
Aquatic Bed· 
Unconsolidated Shore 
Moss-Lichen Wetland 
Emergent Wetland • 
Scrub-Shrub Wetland· 
Forested Wetland· 
Open Water • 

Riverine Lower Perennial Rock Bottom 
Unconsolidated Bottom 
Aquatic Bed 
Rocky Shore 
Unconsolidated Shore 
Emergent Wetland 
Open Water· 

Upper Perennial Rock Bottom 
Unconsolidated Bottom 
Aquatic Bed 
Rocky Shore 
Unconsolidated Shore 

Intermittent Streambed • 

*Occurs within Proposed Maximum Pool of Lake Eastex. 
Source: Cowardin et al. (1980). 
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MAPPING ECOLOGICAL 
UNIT SYSTEM 

R20WH Rivaine 

R4SBC Rivaine 

R20WHX Riwrine 

R4SBCX Riverine 

PRlIA Palullrine 

PRlIC Palullrine 

PRlIIF Palustrine 

~lA Palustrine 

PRl6C Palustrine 

~lC Palullrine 

~ Palustrine 

~ Palullrine 

~ Palullrine 

PF02Fh Palustrine 

~ Palustrine 

PRlSHh Palustrine 

~ Palustrine 

PPSIA Palullrine 

PSSIC Palustrine 

~ Palullrine 

TABLED.II 
WETLAND MAPPING UNITS FOUND WITHIN THE 

PROPOSED MAXIMUM FLOOD POOL OF EASI'EX RESERVOIR. 

ECOLOGICAL CLASS SUBCLASS WATER 
SUBSYSTEM REGIME 

Unknown 
Lower Perennial Open Water Bottan Pennanent 

Intermiaenl SbUmbod Seuo!Ial 

Open Unknown 
Lower Perennia1 Water Bottan Pennanent 

Streambed 
ImetmiItenl Seuo!Ial 

None Poreated Broad-leaved 
Dec:iduouJ T .... porary 

NOlIe Poreated Broad-leawd 
Decidu"". Seuo!Ial 

None Foreoted Deciduou. 1Den! 

Poreoted Broad-leawd 
NOlIe ~ DeciduOUl T .... poraI)'. 

NOlIe Foreoted DeciduOUl Seuonal 

Foreoted Broad-leawd 
None ~ Deciduou. Seuo!Ial 

Forested 
NOlIe ~ Deciduou. SemipennlDent 

Broad-leaved 
Deciduoul/ 

Forested Narrow-leaved 
None ~t Persiltent T .... porary 

Broad-leaved 
Forested Deciduoul/ 

ScmipennlDent NOlIe A UIIlc Bed Unknown Swface 

Needle-leaved 
NOlIe Foreoted Deciduou. 1Den! 

~ater Dead 
NOlIe Unknown Bottan Pennanent 

None Foreoted Dead Pennanent 

Broad Leaved 
DecidUOUl 

ti'!fen~ Narrow Leaved 
NOlIe DecidUOUl 

Broad Leaved 
None Scrub/SbnJb DeciduOUl 

Broad Leawd 
None Scrub/SbnJb DecidUOUI 

Broad Leaved 
Dec:iduouJ 

Scrubl§hrub Narrow Leaved 
None I!.iiiergent DecidUOUl 

11-18 

Lockwood, Andrews & Newnam, Inc. 

SPECIAL 
MODIFIER 

Excavated 

Excavated 

Diked 
Jmpounded 

Diked 
Jmpounded 



TABLE 0.6 (COIIIIuued). 

MAPPING ECOLOGICAL ECOLOGICAL CLASS SUBCLASS WATER SPECIAL 
UNIT SYSTEM SUBSYSTEM REGIME MODIFIED 

~ Scrub/Sluub Brood-leaved 
ow Palullrine NOlIe Open Water Deciduous Pennanenl 

Brood-leaved 
Deciduoua 

Scrub/SIuub Nonow-leaved 

~ Palullrine None Emergenl Deciduoua ~ 

Brood-leaved 

p!!!f Scrub/SIuub Deciduoal/ 
ow Palullrine None Open Walei' UDImowu Boaom Semipenuanenl 

PSSIF Palullrine None Scrub/SIuub Brood-leaved 
Deciduoua Semipenuanenl 

Nonow-leaved 
PEMSA Palullrine None Emergenl PeniJlenl Semipenuanenl 

Nonow-leaved 
PEM5C PaJuIlrine NOlIe Emergenl PeniJlenl Semipenuanenl 

Nonow-leaved 
PEMSF PaJullrine NOlIe Emergenl PeniJlenI Semipenuanenl 

Nonow-leaved 

~ Emergent PeniJlenrJ 
ow Palullrine None Open Water UDImowu Bottom Semipennanenl 

Nonow Leaved 

~ Emergent PeniJlenrJ 
ItJrT Palullrine NOlIe Aquotic Bed UDImowu Surface Semipennonenl 

PAB7F Palullrine None Aquotic Bed UDImowu Surface Semipenuanenl 

~ 
Aquotic Bed 

Palullrine None Open Walei' UDImowu Surface Pennanent Excavlled 

~ 
AqllOlic Bed 

Palullrine NOlIe Open Water UDImowu Surface Pennanent 

~ Aquotic Bed 
ow Palullrine NOlIe Open Water UDImowu Boaom Semipennonenl 

DikedI 
PAB7Hb Palullrine None Aquotic Bed UDImowu Surface Pennanenl Impounded 

POWH PaJuIlrine None Open Water UDImowu Bottom Petmlllenl 

DikedI 
POWHb Palullrine None Open Water UDImowu Boaom Pennanenl Impounded 

POWHa Palullrine None Open Water UDImowu Boaom Pennanenl EXClvlled 

POWF PaJullrine None Open Water UDImowu Boaom Semipenn-

Soun:e: NationaJ WCIIanda Inventory, 1980. 

II-19 

Lockwood, Andrews & Newnam, Inc. 



Riverine Ecological System 

Within the study area, the most important riverine wetland feature is the main channel and 
tributaries of Mud Creek. The majority of these mapping units are lower perennial open water 
channels which are of a permanent nature. Sections of the main channel are sometimes braided 
and often contain upland islands and palustrine wetlands within them. These mapping units are 
differentiated from the riverine system as may be observed on Exhibit IT.4. Although graphically 
differentiated, the palustrine wetlands are greatly influenced by the riverine system due to 
frequent flooding events. These lower perennial subsystems tend to be low gradient streams with 
slow water velocities and mud substrates. Given frequent oxygen deficits. floral and faunal 
communities typical of still waters predominate. 

Some riverine subsystems within the study area are intermittent These channels flow off 
and on throughout the year leaving isolated pools or no surface water at all when not flowing. 
Some excavated portions of both lower perennial and intermittent riverine systems occur in the 
study area. Table 11.6 provides a breakdown of all riverine mapping units occurring within the 
proposed maximum pool of Lake Eastex. 

Palustrine Ecological System 

Within ecological systems. subsystems may be defined; however. the palustrine system 
has no subsystems and is further subdivided only by class. Classes are delineated by substrate 
material and flooding regime or by vegetative life form. The palustrine wetlands in the proposed 
pool are composed of the following five classes: forested, scrub-shrub. emergent, aquatic bed, 
and open water. The most commonly mapped of these classes include the forested, open-water 
and emergent units. Brief descriptions of all classes occurring within the proposed Eastex 
maximum flood pool follow. 

Forested Class - Forested wetlands can consist of all water regimes (except subtidal) but, 
by definition, are dominated by woody vegetation of six meters in height or greater. These 
wetlands typically contain a tree overstory. an understory of young trees or shrubs and a 
herbaceous level. The vast majority of forested wetlands in the Lake Eastex study area are of 
the broad-leaved deciduous subclass. A few units mapped as deciduous and dead occur as well 
as a single instance of the needle leaved deciduous subclass. Water regimes within the palustrine 
forested wetlands mapped vary from temporarily to permanently flooded. Only two forested 
wetlands mapped within the study area are dikedflmpounded. 

Scrub-Shrub Class - Wetland areas dominated by woody vegetation shorter than six meters 
in height fall within the scrub-shrub class. The vegetation may be true shrubs, young trees or 
stunted trees/shrubs. The vast majority of scrub-shrub wetlands found within the study area may 
be characterized as broad-leaved deciduous with only a few occurrences of the narrow leaved 
deciduous subclass. These scrub-shrub communities may be successional, moving toward 
forested, or stable. Given the prevalent commercial timber practices in the area, such wetlands 
may often represent regenerating logged areas composed mainly of saplings. Water regimes in 
the scrub-shrub wetlands within the area vary from temporary to permanent 
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Emergent Class - Palustrine wetlands of the emergent class tend to be dominated by erect. 
rooted, herbaceous hydrophytes excluding mosses and lichens. These wetlands typically support 
such perennial vegetation throughout the growing season in most years. All palustrine wetlands 
of the emergent class mapped in the study area are of the narrow leaved persistent subclass. The 
vast majority have temporary or seasonal water regimes, but a few are semipermanenL 

Aquatic Bed Class - Relatively few wetlands of the aquatic bed class occur within the 
study area. This class is dominated by plants growing on or below the surface of the water 
throughout the growing season in most years. Subclasses occurring within the study area include 
unknown surface and unknown bottom. Water regimes are semipermanent and permanent with 
only a few modified by excavation or dikingfunpounding. 

Open Water Class - Several mapping units within the study area fall within the class and 
subclass of open water and unknown bottom, respectively. These units mainly have permanent 
water regimes and several are dikedfunpounded or excavated. 

2. Floodplains 

Floodplains in the immediate vicinity of the proposed Lake Eastex are delineated in 
Exhibit IT.4 (in attached map pocket). These floodplain delineations refer to the 100 year 
floodplain as identified by the Federal Emergency Management Agency's (FEMA 1981) Flood 
Insurance Rate Map. Note, the 100 year floodplain corresponds closely with the proposed normal 
operating pool of the proposed reservoir. 

D. CLIMATE AND AIR QUALITY 

1. Climate 

Climatological information for the five-county study area is presented in Volume 1, 
Section IT.B. of this study. 

2. Air Quality 

In compliance with the requirements of the Federal Clean Air Act of 1970 and the Clean 
Air Amendments of 1977, the U.S. Environmental Protection Agency (EPA) promulgated and 
adopted the National Ambient Air QUality Standards (NAAQS). Table IT.7 lists the NAAQS for 
several pollutants. 

The Texas Air Control Board (TACB) and other air pollution control agencies operate 
ambient air quality monitoring stations across the state. No air quality monitoring, however, is 
currently being done in the vicinity of the proposed Lake Eastex. The monitoring data closest 
to the site would not be representative of the Lake Eastex location. 
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The TACB stated that Cherokee, Rusk, and Smith Counties meet or exceed the NAAQS 
for Sulfur Dioxide, Carbon Monoxide, Nitrogen Dioxide, and Total Suspended Particulate. 
Comparisons against Ozone standards were unc1assifiable. 

Table II.7 
NATIONAL AMBIENT AIR QUALITY STANDARDS 

Primary Standards: 

Carbon Monoxide (CO) 

Oxides of Nittogen (NO:z) 

Ozone (0:3) 

Suspended Particulate Matter 

Sulfur Dioxide 

Lead 

Notes: 

(a) 9 ppm (10 milligramslm~ maximum 8 hr. 
concentration not to be exceeded more than once 
per year. 

(b) 35 ppm (40 milligrams/m~ maximum 1 hr. 
concentration not to be exceeded more than once 
per year. 

0.05 ppm (100 micrograms/m3) annual arithmetic mean. 

0.12 ppm (235 micrograms/m3) expected daily 
exceedances averaging less than one per year ovec a three 
year period. 

75 micrograms/m3 - annual geometric mean 
260 micrograms/m3 - maximum 24 hour concentration. 

0.03 ppm (SO micrograms/m3) - annual average 
0.14 ppm (365 micrograms/m3) - maximum 24 hour 
concentration. 

1.5 microgramslm3 - average over a calendar quarter. 

1. The only difference between primary and secondary standards in the above list of highway related 
pollutants are those for suspended particulate matter and sulfur dioxide. The secondary standard for 
suspended particulate matter is an annual geometric mean of 60 ug/m3. The secondary standard for 
sulfur dioxide is a 3-hour maximum of 0.5 ppm. 

2. Federal Standards. othec than those based on annual averages of annual geometric means. are not to 
be exceeded more than once'per year. 

3. National Primary Standards: The levels of air quality necessary to protect the public health with 
adequate margins of safety. 

4. National Secondary Standards: The levels of air quality necessary to protect the public welfare from 
any known or anticipated advecse effects of a pollutant. 
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E. BIOLOGICAL ELEMENTS 

This section provides a description of the baseline ecology of the study area. This 
analysis includes a discussion of the vegetative (Section II.E.1), wildlife (Section II.E.2), and 
aquatic resources (Section I1E.3) of the study area. The ecology of the project area is directly 
related to the geological and climatological infonnation presented in Volume 1 of this repon. 
Each of the disciplines (vegetative, wildlife, and aquatic resources) presented in this section are 
addressed both separately and in concert (as necessary) to provide an overview of the ecosystems 
in the study area. Each of the disciplines are addressed in the same general format which 
includes the following. 

a. Regional Overview 
b. Description of Community/Habitat Types 
c. Discussion of Imponant Species and Habitats 
d. Discussion of Unique or Sensitive Communities/Habitats. 
e. Summary of Previous Studies Conducted in the Study Area. 

1. Vegetation 

The purpose of this section is to provide a regional overview of the vegetation 
communities of potential occurrence in the five county study area. First, a regional overview of 
the major ecological communities provides a context for a more site specific discussion penaining 
to the study area. Secondly, a general description of the vegetation communities occurring in the 
study area. including common species found in these areas, will be presented. This subsection 
will include a summary and comparison of previous studies conducted by the Texas Parks and 
Wildlife Depanment (TPWD) in 1984 (Frye and Cunis, 1990) and the Frasier Group, Inc. 
(Frasier) in 1988. Lastly, imponant plant species and unique or sensitive vegetation communities 
will be discussed. and a review of timber harvesting and agricultural practices of the study area 
will be provided. 

a. Regional Overview 

The proposed Lake Eastex project site and five county study area lie mostly within the 
Pineywoods, with the extreme northern portion of the drainage basin classified as Post Oak 
Savannah by Gould (1975). The project location in relation to the vegetational areas of Texas 
as described by Gould (1975) is presented in Exhibit 115. The five county study area lies 
entirely within the Austtoriparian biotic province as described by Blair (1950). The following 
discussion of the study area vegetation will begin with a regional scope and then narrow to the 
plant community level. 

The Pineywoods is typified by pine and mixed pine/hardwood forest and extensively 
dissected with bottomland hardwood forests associated with rivers, streams, swamps, and 
reservoirs. Occasional pastureland and crop cultivation is present throughout the area. This 
mesophytic forest is the southwestern limit of the extensive pine hardwood forest of the 
southeastern United States. Many of the genera and species of this area are found nonheast and 
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VEGETATIONAL AREAS OF TEXAS 

1. Pineywoods 
2. Gulf Prairies and Marshes 
3. Post Oak Savannah 
4. Blackland Prairies 
5. Cross Timbers and Prairies 
6. South Texas Plains 
7. Edwards Plateau 
8. Rolling Plains 
9 • High Plains 
10. Trans-Pecos, Mountains and Basins 

Source: Gould, 1975 
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east of Texas (Correll and Johnston, 1979). The floral composition of the regional study area 
is influenced by climate, soils, geology, and topography. As early as 1939, Tharp noted that man 
related activities, such as timbering and agriculture have also contributed to the present floral 
communities. These activities have had a noted impact upon vegetative communities in. the area 
and will be discussed in detail in Section II.E.l.f. 

At the tum of the century, East Texas was primarily a region of small farms and 
woodlands. Today the land is used mainly for forestry and ranching (Correll and Johnston, 
1979). Early timbering practices were directed toward selective cutting of larger trees, thus 
changing the dominant forest characteristics. More recent clear cutting and replanting of pine 
stands has led to almost monotypic communities in areas commonly referred to as pine 
plantations. Past agricultural development removed many acres of forest; however, the sandy 
soils were not conducive to intensive agriculture and consequently many areas have again 
reverted to forests. Present agriculture is dominated by improved pasture. A very small 
percentage of the agricultural acreage is being used, or can be, for row crops. These pasturelands 
and old fields comprise marked ecotonal areas between forest sites. 

Common upland tree species of the Pineywoods include shortleaf pine (Pinus echinata), 
loblolly pine (Pinus taeOO), blackjack oak (Quercus marilandica), southern red oak (Q.jalcata), 
post oak (Q. stellata), sweet gum (Liquidambar styracijlua), and hickories (Carya tomentosa, C. 
ovata, and C. cordi/ormis). Trees common to the lowlands are water oak (Q. nigra), overcup oak 
(Q. lyrata), willow oak (Q. phellos), Shumard oak (Q. siuunardil), sugar hackberry (Celtis 
laevigata) and elms (Ulmus spp.) (Gould, 1975; Correll and, Johnston, 1979). 

Herbs and shrubs are an important component of the Pineywoods vegetation and provide 
forage for wildlife and domesticated animals. These plants are chiefly species of Sporobolus, 
Andropogon, Paspa/wn, Panicwn, Eragrostis, Muhlenbergia, Chasmanthiwn, Sorghastrwn, 
legumes and occasional shrubs. Other grasses as well as a large variety of forbs are represented 
to form an extremely complex assemblage of herbs and brush species. Prevalent invader species 
include smutgrass (Sporobolus indicus), broom sedge bluestem (Andropogon virginicus), red 
lovegrass (Eragrostis oxylepis), greenbriar (Smilax spp.), yankeeweed (Eupatoriwn 
compositijoliwn), and yaupon (flex vomitoria) (Correll and Johnston, 1979). 

Native plant successional patterns in the region have been altered as a result of grasses 
and legumes, mostly for improved pastures. Many of these plant species have displaced some 
native vegetation. These invader species include Bermudagrass (Cynodon OOctylon), vasey grass 
(Paspa/wn urvillel), dallisgrass (Paspalwn dilatatwn), common carpetgrass (Axonopus affinis), 
Lespedeza spp. and Medicago spp. (Correll and Johnston, 1979). 

Isolated areas of evergreen shrub bogs, open seepage slopes and cypress-blackgum 
swamps occur throughout the area. These habitats are characterized by the presence of peat moss 
(Sphagnwn spp.) in varying degrees. The shrubs associated with these habitats include Viburnwn 
spp., Rhododendron spp., hollies (/lex spp.), wax-myrtles (Myrica spp.), Hypericwn spp., 
Vacciniwn spp., leatherwood (Cyrilla racemijlora) and dogwoods (Comus spp.). The herbaceous 
vegetation associated with these areas tend to be unique and include such uncommon species as 
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nodding-nixie (Apteria aphylIa), Viola lanceolata, Bartonia texana, bogmoss (Mayaca aubletiz), 
grass-of-Parnassus (Parnassia asari/olia), pitcher plant (Sarracenia alata), bearded grass-pink 
(Calopogon barbatus), rose pogonia (Pogonia ophioglossoides), small wood orchid (Habenaria 
clavellata), and yellow fringed orchid (H. ciliaris) (Correll and Johnston, 1979). 

b. Vegetation Community Types 

Descriptions of vegetation vary depending on the analytical requirements of the data 
collector (i.e. timber industry or biologists). These descriptions and analyses are useful for their 
intended purpose, and it is often necessary to compile information from multiple sources to 
ascertain the composition of a vegetational area. Several sources have been used for qualitative 
and quantitative vegetation information. The TPWD, USFWS, and the Texas Natural Heritage 
Program (TNHP) provide valuable information pertaining to qualitative infonnation on vegetation, 
while the USFWS and the Texas Forest Service (TFS) furnish extensive quantitative information 
on forest resources of the area. Discrepancies are evident in the delineation and nomenclature 
of vegetation types between the qualitative and quantitative sources available. Therefore the 
quantitative vegetation data will be discussed in the context of broad forest type categories, while 
the qualitative vegetation information will be reviewed as more discrete categories. 

Eight general vegetation types have been identified for the five county study area by the 
TPWD, (McMahan et al, 1984). Exhibit 11.6 provides a map of these vegetation types within the 
study area as delineated by TPWD. Seven of these vegetative community types will be organized 
under the broader headings of Grassland/Savannah, Upland Forest and Bottomland Forest, for the 
purpose of comparing the previous study efforts of TPWD (1990) and Frasier (1990). The 
Grassland/Savannah category will include the following vegetative types: Other Native and/or 
Introduced Grasses, Post Oak Woods, Forest and Grassland Mosaic, and Young Forest/Grassland. 
The Pine-Hardwoods Forest will be discussed under the heading of Upland Forest The 
Bottomland Forest category includes Willow Oak - Water Oak - Blackgum Forest, Water Oak-
Elm - Hackberry Forest, and Bald Cypress - Water Tupelo Swamp. The vegetation of Urban 

Land.will not be discussed in detail. These categories are used only to provide a gross analysis 
of vegetative types within the study area. In addition to the TPWD's vegetation types, we will 
discuss hydric habitats separately. This category will include marshes, swamps, aquatic habitats, 
and some sections of the bottomland/riparian communities that occur within the study site. What 
follows is a general description of the common plant species that form these community types. 

Grassland/Savannah 

Grasslands and Savannahs can occur locally throughout the five county study area. 
Because of previous and current land use, these areas can include currently managed pasture, 
abandoned pasture that is regenerating with some woody species and remnant natural grasslands. 
What follows is a discussion of general grassland communities of potential occurrence and is 
by no means an exhaustive list of all possible grassland vegetation types within the five county 
study area. 
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Young ForestIGrassland - The young forest/grassland vegetation is found on regenerative 
and cutover areas throughout the study area. This vegetative community type occurs primarily 
as a result of unmanaged regrowth in areas of abandoned logging sites or agricultural land and 
pasture. In either case, the absence of land management practices has resulted in the regrowth 
of woody species that were present prior to clearing as well as the invasion of certain plant 
species that tend to populate disturbed areas. The species composition of these areas can vary 
depending upon factors such as topography, soils, hydrologic regime and upon the type of 
disturbance that the site has undergone. 

Typically, the young forest/grassland vegetation type consists of various combinations and 
age classes of pine and regrowth of pine and hardwoods. The degree and species composition 
of grasses in these areas depend on past land use. Common tree species of these areas include 
shortleaf pine, loblolly pine, slash pine (Pinus elliottiO, longleaf pine (P. palustris), southern red 
oak, sweet gum, post oak, white oak, hackberry, elm and water oak. Typical shrubs found in 
these areas are holly, hawthorn (Crataegus spp.), wax myrtle, blackberry (Rubus spp.), and sumac 
(Rhus spp.). The grasses of this vegetation type include species of Andropogon, Paspalum, 
Panicum, and Sporobolus. 

Other Native or Introduced Grasses 

Hayfields, pasturelands (improved and unimproved), old fields and right-of-ways are 
included in a category identified as Other Native or Introduced Grasses, by Texas Parks and 
Wildlife Department. Managed or improved pastureland, which is the most common type of 
grassland in the area, is usually dominated by bahiagrass (Paspalum notatum), bermudagrass, 
and/or dallisgrass. Unimproved pastureland, old fields, and right-of-way areas consist of a variety 
of grasses, forbs, and woody species. Common grasses found in these habitats include 
johnsongrass (Sorghum halapense), broomsedge bluestem, lovegrass (Eragrostis spp.), yellow 
bristlegrass (Setaria glauca), threeawns (Aristida spp.), and Florida paspalum (Paspalum 
floridanum var. glabratum). Typical herbaceous species include woolly croton (Croton 
capitatus), bitterweed (Helenium amarum), Florida snakecotton (Froelichia floridana), 
buttonweed (Diodia sp.), yellow falsegarlic (Nothoscordum bivalve), asters (Aster sp.), thistle 
(Cirsium sp.) and flatsedge (Cyperus sp.). Occasional woody species include sumac, common 
persimmon (Diospyros virginiana), southern dewberry (Rubus sp.) and rose (Rosa sp.) 

Post Oak Woods, Forest, and Grassland Mosaic - The Post Oak Woods, forest and 
grassland mosaic vegetation type occurs in the Post Oak Savannah as modified by McMahan, et 
al (1984). As suggested by its name, this vegetation type is an intermixture of post oak woods, 
forest and grasslands, the composition of which is largely dependent on topography and soils. 
Dominant tree species associated with these areas include post oak, eastern red cedar (Juniperus 
virginiana), blackjack oak, mesquite (Prosopis sp.), live oak (Quercus virginiana), bluejack oak 
(Q. incana), black hickory (Carya texana), cedar elm (Ulmus crassifolia) and sugar hackberry. 
Important shrub and herbaceous species of these vegetation types are yaupon, American 
beautyberry (Callicarpa americana), poison oak (Toxicodendron radicans), hawthorn, trumpet 
creeper (Campsis radicans), Alabama supplejack (Berchemia scandens), dewberry, coralberry 
(Symphoricarpos orbiculatus) and tickclover (Desmodium sp.). Common grasses in these areas 
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include little bluestem (Schizachyrium scoparium var. frequens), silver bluestem (BothriochIoa 
saccharoides var. to"eyana), beaked panicum (Panicum anceps), sand lovegrass (Eragrostis 
trichodes), sprangletop (Leptochloa spp.) and threeawns. 

Forested Areas 

Forested regions are areas where the vegetation canopy is dominated by tree species. 
These areas are commonly divided into Upland Forests that often occur on hills, slopes, and 
plateaus, and Bottomland Forests that are associated with streams, rivers and lakes. According 
to the USFWS the forest resources comprise approximately 57 percent of the total land area 
within the five-county region. Of this forested area approximately 59 percent is Upland Forest 
and 5 percent is true Bottomland Forest. The remaining 36 percent is Oak-Hickory forest which 
can occur in upland as well as riparian areas (McWilliams and Bertelson, 1986). Table II.8 
provides the areal extent of these categories. 

County 

Angelina 
Cherokee 
Nacogdoches 
Rusk 
Smith 

TOTAL 

TABLE ll.S 

ACREAGE BY COUNTY AND LAND CLASS FOR 
THE FIVE-COUNTY STUDY AREA (1,000 ACRES) 

All Land Forest Land % Total Non Forest Land 

553.6 387.1 70.0 166.5 
679.6 394.8 58.1 284.8 
627.2 412.8 65.8 214.5 
600.1 294.0 49.0 306.1 
607.9 256.2 42.2 351.5 

56.9 

3,068.4 1744.9 56.9 1,323.4 

Source: McWilliams and Bertelson (1986). 

Upland Forest 

% Total 

30.0 
41.9 
34.2 
51.0 
57.8 
43.1 

43.1 

Upland forests occur on hills and slopes of the five county study area. The topographic 
relief and moderately permeable soils provide rapid drainage, and the uplands are generally dry. 
Upland forest tree species composition varies, often due to past and current land usages such as 
selective cutting of hardwoods or softwoods, and timber cutting cycles. Managed pine 
plantations are often located in these upland areas. Timber harvesting practices are discussed in 
more detail in Section II.E.l.f. Because species composition can vary locally depending on past 
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land use, what follows is a general description of the vegetation occurring in these upland areas 
of the proposed project site and the five county study area. 

Pine/Hardwood Forest Community Type - The mixed pine/hardwood forest community 
typically occurs on moderately to well drained sandy loam soils on gentle slopes. This 
community type is generally defined as being comprised of a cover of less than 75 percent 
hardwood but greater than 25 percent pine or less than 75 percent pine, but greater than 25 
percent hardw<><Xi The structure of this community can vary in tree species composition 
depending upon soils, topography, successional status, and both historical and present 
disturbances. Depressional areas with relatively high soil moisture content often support more 
mesic tree species such as white oak (Quercus alba), water oak and black-gum (Nyssa sylvatica), 
while the more exposed drier areas tend to support southern red oak and pine. 

The most frequently encountered overstory tree species in this community type are 
loblolly pine, shortleaf pine, southern red oak and sweet gum. Water oak, white oak and black­
gum may be found in wetter areas. Common middle story and understory species include 
American beautyberry, American hornbeam (Carpinus caroliniana), yaupon, and hawthorn. 

Bottomland Forest 

BottomlandlRiparian Forests consist of vegetational areas associated with rivers and 
streams. The species compositions of these habitats vary due to edaphic and hydrologic factors, 
and to timber harvesting cutting cycles. Past timber harvesting practices have also created 
bottomland forests of differing maturity levels throughout the region. Timber harvesting practices 
are discussed in greater detail in Section II.E.l.f Bottomland forest stands, which occur where 
floodplains are wide along major water courses, are characterized by a dense overs tory canopy 
and a well-developed understory and shrub layer. This vegetation association tends to narrow 
in the floodplains of minor streams. The wettest portions of these areas support plant species 
which are considered wetland indicators, and thus may be dermed as wetlands under jurisdiction 
of the U.S. Corps of Engineers. These particular areas will be discussed separately in the Hydric 
Habitat Section. Below is a discussion of the three bottomland vegetation types identified in the 
study area by the 'IWPD vegetation types of Texas. As this is a general treatment of Bottomland 
Forest communities, other Bottomland vegetation types may occur in this area. Table ll.9 
provides approximate acreages for the bottomland resources of East Texas. 
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TABLEn9 
BOTTOMLAND RESOURCES OF EAST TEXAS, 1980. 

Location Amount (Acres) Percent of Total 

Angelina River 88,000 1.5 
Neches River 257,000 4.3 
Cypress Bayou 89,000 1.5 
Sabine River 255,000 4.3 
Sulphur River 175,000 2.9 
Trinity River 305.000 5.1 

Subtotal 1,169,000 19.6 

Riparian Areas 
(east of the Navasota River) 3,062,000 51.3 

Other rivers, creeks, and riparian areas 1,742,000 29.1 

TOTAL 5,973,000 100% 

Source: Frye & Curtis (1990). 

Willow Oak - Water Oak - Blackgum Forest - Much of the bottomland forests that are 
found in the five county study area are considered Willow Oak - Water Oak - Black Gum Forest 
by TPWD (McMahan, et al, 1984). This vegetation type that is found in the Pineywoods of 
Texas, occurs along water courses in all but the extreme northwest corner of the five county 
study area. Frequently encountered overstory tree species include willow oak, water oak, black­
gum, overcup oak, elm, sweetgum, white oak, and black willow. Beech (Fagus sp.), swamp 
chestnut oak (Quercus michauxii), cherrybark oak (Q. lalcata var. leucophyl/a), sycamore 
(Platanus occidentalis), southern magnolia (Magnolia grandijlora), and bald cypress (Taxodium 
distichum) are other commonly associated tree species. In the understory of this community type, 
hawthorn, bush palmetto (Sabal minor), American elderberry (Sambucus canadensis), southern 
arrow-wood (Viburnum dentatum var. dentatum), poison oak, rhomboid copperleaf (Acalypha 
rhomboidea), and St Andrew's cross (Ascyrum hypericoides) occur. Viney species occurring in 
this area include Alabama supplejack, trumpet creeper, crossvine (Bignonia caprio lata) , 
greenbriar, and blackberry. 

Water Oak - Elm - Hackberry Forest - Water oak - Elm - Hackberry forests are associated 
with river and streams in the extreme northwestern portion of the five county study area. Along 
with water oak, cedar elm, American elm, and sugar hackberry, dominant tree species include 
willow oak, southern red oak, white oak, black willow, red ash (Fraxinus pennsylvanica), 
sycamore, cottonwood (Populus delwides), pecan (Carya illinioensis) and osage orange (Maclura 
pomilera). In the middlestory and understory of this community type flowering dogwood 
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(Cornus florida), coral-berry, dewberry, giant ragweed (Ambrosia trifida), yankeeweed, and 
Leavenworth eryngo (Eryngiwn leavenworthii) occur. The grasses of these areas include 
dallisgrass, switchgrass (Panicwn virgatum), rescue grass (Bromus unioloides), eastern 
gammagrass (Tripsacwn dactyloides), bennudagrass, Johnsongrass, and Virginia wildrye (Elymus 
virginiana). 

Bald Cypress - Water Tupelo Swamp - In southern Angelina County along the wide 
bottomlands of the Neches River, lies a Bald Cypress-Water Tupelo Swamp. Tree species 
associated with the Bald Cypress and Water Tupelo (Nyssa aquatica) of the swampy flatland are 
water oak, water hickory (Carya aquatica), red maple (Acer rubrwn) and blackgum. Middle and 
understory species include swamp-privet (Forestiera acwninata), possumhaw (Ilex decidua), 
water elm (Planera aquatica), black willow, common buttonbush (Cephalanthus occidentalis), 
eardrop vine (Brunnichia ovata), supple jack, climbing hempweed (Mikania scandens), and bog 
hemp (Boehmeria cylindrical. Common herbaceous species found in these areas are duckweed 
(Lemna spp.), water fem (Azolla caroliniana), water hyacinth (Eichornia crassipes), beggar-ticks 
(Bidens diseoidia), bladderwort (Utricuiaria sp.), water paspalum (Paspalwn fluitans) and St 
John's wort (Hypericwn spp.). 

Hydric Habitats 

Hydric habitats within the five county study area include reservoirs, ponds, marshes, 
swamps, any other aquatic habitats (areas in which the dominant land cover is water), and 
portions of the bottomland forests. Marshy areas occur in wet depressions and around the edges 
of aquatic habitats. Herbaceous species associated with the marshes of the study area include 
smart weed (Polygonwn sp.), bladderwort, arrowhead (Sagittaria sp.), cattails (Typha sp.), sedges 
(Carex spp.), and flatsedges (Cyperus spp.). Swamps are found in bottomland and are often 
associated with oxbow lakes and sloughs. Common plants of these areas include cattails, 
duckweed, watermeal (Wolffia sp.), and species of Carex, Cyperus. and Eleocharis. Aquatic plant 
species associated with rivers, streams and ponds include Alligatorweed (Alternanthera 
philoxeroides), pondweeds (Potamogeton sp.), duckweed, watenneal and hornward 
(Ceratophyllwn sp.). Typical woody species of these hydric habitats are black willow, red ash, 
and common buttonbush. 

c. Summary and Comparison of Previous Ecological Evaluations 

During 1988, the Frasier Group, Inc. (Frasier) compiled biological data for the five county 
study area through field work and literature research. Frasier employed the Habitat Evaluation 
Procedure (HEP) to evaluate the quality of habitat in the pool area of the proposed reservoir. 
Additional infonnation was obtained by Frasier regarding the standard conditions of other 
bottomland hardwood habitat as a comparison to the HEP (Frasier, 1991). In 1984, the 1PWD 
executed a Wildlife Habitat Appraisal Procedure (WRAP) evaluation of the proposed Lake Eastex 
site. What follows is a summary and comparison of the findings of these two efforts with 
relation to the delineation of vegetation communities. A more detailed discussion of the results 
of these two efforts is presented in the Terrestrial Wildlife Section ll.E.2.e. 
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To evaluate the quality of habitat in the pool area of the proposed reservoir, Frasier 
employed the HEP Method. The analysis was based upon habitat quality and quantity following 
the procedures developed by the USFWS. Data gathering was accomplished by a team composed 
of representatives from the COE, USFWS, TPWD, and the Frasier Group, Inc. The team 
evaluated 51 different sites within eight habitat types which included riverine, lacustrine, shrub 
wetland, herbaceous wetland, shrub land, improved pasture, deciduous mixed forest and 
deciduous forested wetland. These habitat types were sampled for the life requisites of the seven 
evaluation species. The Frasier Group, Inc. also obtained information on the vegetative 
communities of the area from 1983 color infrared aerial photographs. This information was used 
to compare known signatures of vegetation types in the proposed pool area of the proposed 
reservoir area to the HEP analysis (Frasier, pers. com., 1991). 

During 1984, the TPWD performed a WHAP evaluation of the proposed reservoir area. 
This analysis measures important elements of each cover type that influence the ecological 
condition of the cover type and attending overall suitability for wildlife. Initially, this 
information was derived from 1974 LANDSAT imagery. At least two assessment sites were 
chosen for each cover type with coverage greater than 10 percent of the total reservoir area. A 
minimum of two investigators, including at least one representative each from the USFWS and 
TPWD, visited each assessment site (l'PWD,I990). 

In comparing the results of the HEP and WHAP evaluations, the estimates of the total 
acreage inundated due to reservoir construction were approximately equal for the two methods. 
However, noted differences in the two studies are evident in the areal extent of vegetative types. 
In the TPWD's WHAP analysis, grasses and Pine-Hardwood Forest losses were 2,706 and 2,999 
acres, respectively. Frasier estimated an Improved Pasture category loss of 2,918 acres, and that 
3,682 acres of Pine/Oak Forest would be lost The TPWD estimated that 3,517 acres of Mixed 
Bottomland Hardwood Forest would be inundated by the project while Frasier calculated a loss 
of 2,832 acres of OaklPine Bottomlands and 87 acres of Oak Bottomlands. The category 
indicated as Other represents areas that occupy less than 10 percent of the proposed reservoir 
pool area. The TPWD and The Frasier Group estimated the loss of this cover type as 867 acres 
and 543 acres, respectively. 

The differences in the acreages of vegetation types in these two studies can be attributed 
to a number of variables. First, two different remote sensing products were used to delineate 
vegetation types within the proposed reservoir pool area. In the WHAP analysis by TPWD, 1974 
LANDSAT imagery was used for gross delineation of vegetation types. The Frasier Group used 
1983 color infrared aerial photographs at a scale of 1:58,000. The color infrared photography 
provides much greater resolution than LANDSAT imagery. Secondly, a time period of eleven 
years separates the two image records. Some changes in the areal extent of vegetation types have 
occurred. For example, some of the forested areas shown on photographs dated 1983 have since 
been cut-over as a part of the normal harvesting cycle of the timber industry (see section 
ll.E.1.f.). Lastly, there were differences in the ground verification-techniques in the two studies. 
The Frasier Group evaluated 51 different sites within eight habitat types, while TPWD at a 
minimum, visited two assessment sites for each of the three cover types identified (Frye and 
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Curtis, 1990). A comparison of the areal extent of vegetation types delineated in these two 
studies is presented in Table 11.10. 

TABLE RIO 

COMPARISON OF ESTIMATES OF LOST ACREAGE BY 
COVER TYPE WITHIN THE NORMAL OPERATING POOL 

OF THE PROPOSED EASTEX RESERVOIR 

Frasier Group TPWD 

Improved, Pasture Acreage Lost Cover Type Acreage Lost 

Improved Pasture 2,918 Grasses 2,706 

Pine/Oak Forest 3,682 Pine-Hardwood Forest 3,517 

Oak/Pine Bottomlands 2,832 Mixed Bottomland 3,517 
Oak Bottomlands 87 Hardwood Forest 

Other (Built-up) 543 Other 867 

Total 10,062 Total 10,089 

Source: Frasier, 1990. Source: Frye and Curtis, 1990 

d. Important Plant Species 

Important plant species can be defined as those which (a) are recreationally or 
commercially valuable, (b) are threatened or endangered, (c) affect the fitness of some important 
species within criteria (a) or (b), or (d) are crucial to the structure and function of the ecological 
system or are biological indicators. 

Commercially Important Plant Species' 

Commercially important species in the five county study area include pines (shortleaf and 
loblolly), hardwoods (oaks, red ash, elms, hickories, pecans and others), and forage species 
(chiefly bermudagrass and bahiagrass). Due to their value as harvestable timber, pines represent 
the most significant commercial plant species in the project study area. According to the TFS 
(1991), estimates of the value of saw timber in the project region averages $164.14/1,000 board 
feet for mature pines and $60.83/1,000 board feet for hardwoods. Current prices for pine and 
hardwood pulpwood average $6O.83/cord and $9.67/cord respectively. Table 11.11 provides a list 
of commercially important tree species and Table 11.12 provides volumes harvested in 1986. 
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TABLE nu 
COMMERCIALLY IMPORT ANT TREE SPECIES OF EAST TEXAS, 1986. 

Species Volume of Sawtimber 
All Grades 

% of Total by Species 

Yellow Pines 36,279.2 71.8 
Loblolly 
Long Leaf 
Short Leaf 

Cypress 376.3 0.8 
Red Cedar 65.0 0.1 

Total Softwoods 36,720.5 72.7 

Select White-Red Oaks 1,938.8 3.8 
Other White-Red Oaks 6,402.5 12.7 
Hickory 573.5 1.1 
Hard Maple 6.5 <0.1 
Sweetgum 2,354.0 4.7 
Tupelo and Blackgum 716.0 1.4 
Ash-Walnut-Black Cherry 374.8 0.7 
Other Hardwoods 1,406.3 2.8 

Total Hardwoods 13,772.7 27.3 

Total All Species 50,493.2 100% 

Volume in million of board feet 
Source: McWilliams and Bertelson (1986a, 1986b) 

TABLEll.U 
AVERAGE ANNUAL REMOVALS OF GROWING STOCK 

WITIUN THE FlVE·COUNTY STUDY AREA, 1986. 

Growing Stock (All Species) Sawtimber (All Species) Total Growing Stock 
County Sawtimber 

Millon Cubic % of Total Million % of Total Million % of Total 
Board·feet Study Area Board·feet County Board·feet County 

Angelina 19.2 23.6 91.0 82.6 110.2 27.6 
Cherokee 18.1 22.2 71.3 79.8 89.4 22.4 
Nacogdoches 15.9 19.5 57.8 78.4 73.7 18.4 
Rusk 17.5 21.5 62.4 78.1 79.9 20.0 
Smith 10.8 13.2 35.8 76.8 46.6 11.6 

Total Study 81.5 100% 318.3 100% 399.8 100% 
Area 

Source: McWilliams and Bertelson, (19868, 1986b). 
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Threatened and Endangered Plant Species 

Currently, twenty-one plant species are listed by the USFWS as Endangered or Threatened 
in Texas. Additionally, two plant species of the Trans-Pecos region of Texas have been proposed 
for listing as endangered (USFWS, 1990). None of these threatened or endangered plant species 
are known to occur in the vicinity of the proposed project area. 

Texas is home to approximately 147 plant species that are currently under consideration 
by the USFWS as candidates for future proposal (TNHP 1991). These candidate species are to 
be considered in environmental impact analysis, although currently they have no official status 
and are noi protected by law. Numerous Texas plant species were once under consideration as 
candidates, but are no longer under review for listing. A re-evaluation of these species for 
candidate listing could occur if further research or changes in land use indicate a significant 
decline of the species. 

Twelve Category "2" candidate (C2) plant species are known to occur in the five county 
study area. Historical records indicate that an additional two C2 species potentially occur in the 
area. The C2 status indicates that not enough data has been compiled to support a proposed 
listing as threatened or endangered. and that further biological research is needed to determine 
the status of the species. While potentially suitable habitat of these candidate species may occur 
within the reservoir site, only field surveys during the specific season when the species are 
identifiable would determine if populations of any of the species are actually present Table ll.13 
provides a list of State and Federally ranked plant species known to occur in the five county 
study area. None of these plant species have a designated rank by the S tate of Texas. Issues and 
information pertaining to federally protected species will be treated more thoroughly in Section 
ll.E.4. 

TABLE 11.13 
FEDERALLY LISTED PLANT SPECIES OF POTENTIAL 
OCCURRENCE IN THE FIVE COUNTY STUDY AREA 

Family Status 
Sc~1IIific NlJ111e 

Common Name Federal TNHP 

Cyperaceae 
Cyperus grayioides 

Mohlenbrock's umbrella sedge C2 G3-53 

Xyridaceae 
Xyris dnunmondii 

Drummond's yellow-eyed grass C2 G3-52 
Xyris scabrifolia 

Rough-leafed yellow-eyed grass C2 G2I03-52 
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TABLE 11.13 (continued) 

Family Status 
Scientific Name 

Common Name Federal TNHP TOES 

LiUiaceae 
Trillium pusUlum VQT. texanum 

Texas ttilliwn C2 G2IG3Q- V 
S2IS3 

Orchidac:eae 
Cypripedium kentueldense 

Southern lady's slipper C2 G3-S1 IV 

Fagaceae 
Quercus boynlonii 
Boynton's oak C2 GHQ-SH 

Nyctaginaceae 
Mirabilis colima O1!G2-S 1/S2 

Sandhill four o'clock C2 

Portulacaceae 
Talinum rugospennum 

Rough-seed flame flower C2 G3/04-S1 IV 

Brassic:aceae 
Leavenworthia texana 

Texas golden glade cress C2 O1-Sl V 

Rosaceae 
Cralaegus wQTnneri 

Warner hawthorn C2 G2Q-S2 

Gentianaceae 
Bartonia texana 

Texas screw stem 3C V 

Asteraceae 
Aster puniceus ssp. elliotii var. scabricaulis Cl O4/T2-S1 

Rough-stemmed aster 
Coreopsis intemu:dia G2IG3-S2/S3 

Goldenwave tickseed C2 G2!G3-S2/S3 
Lialris tenuis G2I03-S2 

Slender gayfeather C2 
Prenanthes barbata G2-S2 

Rattlesnake root C2 
Rudbeclcia scabrifolia 

Bog coneflower C2 

Source: Texas Nanual Heritage Program - Special Plant List, 1991. 
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TABLE n.13 (continued) 

Pedenol Status 

Cl Condidale, Csregory 1. USPWS bas IUbstantial information OIl biological vulncrabilily md tIueau to mppon propooina to list u 
ODdangemi or tIueotmed. Data ia bang gllbored OIl habitat noedi and/or criJical babilat delignati""s. 

C2 Candid ..... Csregory 2. Information ia possibly oppropriatc, but IUbstanlial data on biological vulnerability and tIueau ore _ known 
to mppon the immediate pnoparatioo d. rul.... Funber biological resean:b and ficId ltDdy will be nec:euary to ucenain the IWUI 

and/or taxonomic validity of the taxa in Csregary 2. 
3C Parmer Candidale, ... jected bec:cse more COtDIDClII, widespreod, or odequaWy protected 

T_ Natnru Herilage i'Iol!!!!!! stuus' 

Gl Critically imperi1ed globally, GlIaDely ram, 5 or fewer occ:unenc:es. (Critic:aIly endangeIed through_ range.) 
02 Imperiled globally, very ...... 6 to 20 occum::ncco. [Ilndon1C"'d tbrougbout nnge.) 
03 Very ..... mel Jocol througboul range or fODDd locally in ratriCled nnge, 21 to 100 oc:c:u.rrencea. [Threatened through_ nnge.) 
G4 Appormlly oecure globally. 
0"Tr. Denotes IUbspecifiC taxa. 
O"Q IndiCltel that the taxonomic IWUI of tbe plont is a IItIIIer of conjecture. 
O"Gy IndiCIteI that tbe plont is borderliDe between nnb. 
OH Historic:al occ:nmon<:e tbrougbODt ill range. 

S 1 Critically imperiled in II&le, _ely ram, very vuIDonble to extiJpotica, 5 or fewer occum::ncco. 
S2 Jmperiled in 1I&le, very ram, vulnerable to extirpation. 6 to 20 OCCUIJeDCCI. 

S3 !We in II&le, 20+ occ:urrences. 
S4 Appanonlly oecure in Ito!e. 

SS DomOllllmbly oecure in Ito!e. 

SA Accidenral in Ito!e. 

sa An exocic species ea·blisbed in Ito!e. 

SH Of hiatorical oc:cum:nce in II&le. May be rediscovered. 
SX Appanonlly extiJpated from II&le. 

T_ Orgllllizati"" for IlDdongemi Species (TOilS>, 

CsregOtyn 

The tenn "ODdangemi species" memo my species which is in donger of extinctioo throughout an or IigniliCIDt portion of 
ill nnge otber tbID a species of the aus Insecta detetmined by the SecreIuy 0{ Interior to constitute a peI1 whose 
~ IDlder the provision of the Bndangemi Specics Act of 1973, P.l. 93-205, u amended (Dec. 1978), would P"'IOIlt 

m overwhelming md overriding risk to man. 
The tenn "tbreatened species" melDS my species which is likely to become m endangered species within tbe foraeeahIe 
futlll'e tbrougbODt an or a significonl portioo ill nnge. 

TOBS-5tate Lilted Species 

Csregory m 

CsregOtyIV 

CsregOty V 

The tenn "1I&le endangered specics" means my species which is in donger d. eX1inctioo or d. extirpation in T_ or in 
addition to I mel n above. 
The tenn "1I&le tbreatened species" _ my species which is likely to become a II&le endmgered species within the 

f<naeeshle fulDJe. 
The tenD "TOBS wat.cb lilt" meuu any species which at Jl"'SODI bas either low popuIatioo or ratriCled nnge in Texu and 
is not dedining or beina ratriCled in ill nnge but requi!es atleDti""s to insu... that tbe species dces _ become endIDae...d 
or threatened (1I&le or fedenol). 
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Other Imponant Plant Species 

Dominant plant species qualify as imponant species under criterion (d), as they are, by 
definition, critical to the structure and function of an ecosystem. In Section II.E.1.b, important 
dominant species on the project site are identified. 

Plant species in the project area that are imponant for browse and forage materials for 
wildlife include various oak species, sugar hackberry, sassafras (Sassafras aIbidum), pecan, 
hickories, yaupon, possumhaw, red ash, flowering dogwood. black willow, various grapes (Vins 
sp.), common elderberry, greenbriar, trumpet creeper, American beautyberry, and various sedges 
and grasses. Oak mast is of special importance to deer. 

e. Unique or Sensitive Vegetation Communities 

Generally, an area may be considered ecologically sensitive or important if: 1) it supports 
a rare plant or animal community or a rare, threatened, or endangered species; 2) it is a highly 
productive habitat, or has high commercial value; 3) it is valuable due to its maturity, and the 
density and diversity of plants and animals it supports; or 4) it supports species considered to 
be wetland indicators by a regulatory agency (e.g., COE). Areas identified as sensitive and 
important habitats are discussed below. 

Plant species of concern to State and Federal agencies were mentioned briefly in Section 
1I.E.1.d and will be discussed in greater detail in Section II.E.4. Several species currently under 
consideration for listing as threatened or endangered have been recorded in the five county study 
area, although no federally listed threatened or endangered species are known to occur in the 
vicinity of the proposed reservoir site. Many of the species listed in Table II.13 typically occur 
in habitats associated with wet areas, especially bottomland and riparian forests. 

In 1985, the USFWS published a preservation plan for the remaining bottomland 
hardwood areas of East Texas (USFWS, 1985). A total of 62 bottomland areas were proposed 
and prioritized within the eastern portion of Texas. Eleven of these sites lie within the five 
county study area, while one listed site occurs downstream from the proposed project The 
eleven priority sites listed by the USFWS are presented in Table 11.14. The bottomland area of 
concern is indicated as the Mud Creek site and is given Priority 1 status. The designation of 
Priority 1 status indicates that the area constitutes excellent quality bottom lands of high value to 
the key water fowl species (Wood Ducks and Mallards). What follows is a general description 
of the Mud Creek site and dominant characteristics and plant species of the area. Exhibit 11.7 
provides a map of the eleven priority bottomland Hardwood Sites in the vicinity of the proposed 
Lake Eastex. 
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Priority 

1 

1 

1 

1 

3 

3 

2 

4 

1 

1 

2 
I 

TABLE n14 

PRIORITY EAST TEXAS BOTTOMLAND SITES WITHIN THE 
FIVE COUNTY STUDY AREA • DESIGNATED BY USFWS (1985). 

Site Name County(ies) Basin 
Number 

SA-2 Middle Sabine Bottom Wood/Smith Sabine 

-A-I Striker Creek Rusk Angelina 

A-2 Mud Creek Cherokee/Rusk Angelina 

A-3 Upper Angelina River ChenJkee~acogdoche~An Angelina 
Bottom gelina 

A-4 Alazan Bayou Nacogdoches Angelina 

A-5 Forty Acres Nacogdoches Angelina 

A-6 Lower Angelina River Nacogdoches/Angelina Angelina 

A-7 Attoyac Bottom Nacogdoches/San Angelina 
Augustine 

N-3 Neches River North Anderson/Cherokee Neches 

N-4 Middle Neches River Trinity/ Angelina/Polk/ Neches 
Cherokee/Houston 

N-5 Neches River South Angelina/Polk/Tyler Neches 

Source: USFWS, 1985. 
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a SERIES 

I Overcup Oak 

2 Water Oak-Willow Oak 
3 SwampChestnulOak-WillowOak 
4 Loblolly Pine-Oak 
5 American Betch - White Ook 

6 Shortleof Pine - Oak 
7 Sphaonum - Beokrush 

• PLANT 
8 Worner hawthorn 
9 Sandhill four o'clock 
10 Mohlenbrock', umbrella sedge 
II Goldenwove tickued 
12 Drummond's yellow-eyed oross 
13 Rough-leaf yello ... -eyed gross 
14 Texas trillium 
15 Southern lady's slipper 
16 Rauohseed flame flowar 
17 Boynton's oak 
I B Slender oay feather 
19 Ratllesnake root 
20 BoO coneflower 

2t Texas screwstem 
22 Texas ooldenolade cress 
23 Roughstemmad osfer 

c:::::;, BOTTOMLAND HARDWOOD SITE 

... AMPHI BIANS/REPTI LES 

24 SoutlMtfn Redback Salamander 

25 Crawfish Fro; 
26 Allioator Snappino Turtle 
27 Louisiana Pine Snake 

c--
\'" 

LOk:('.' Cherokee 

I . B 
, .-

f HENDERSON , 

-----~---~ 
L. JOM'lU 

_. ___ .' ' •• __ .'._ ... 10 .. '''.' _ """';"",l. 

BIRDS * 28 Rookery 
• 29 Red-cockaded Woodpecker 

Sources: TPWD, Natural Heritage Praoram 
USFWS, T.w:. Bottomland Hardwood 
Preservation Proorom 
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The Mud Creek Priority 1 site straddles Cherokee and Rusk Counties approximately seven 
miles downstream from the proposed Eastex dam site. This bottomland hardwood site inhabits 
a total of 6,784 acres, with 78 peICent of this area considered Broad and Narrow-leafed 
Deciduous Bottomland Forest dominated by oven::up oak - willow oak and green ash - hackberry 
communities. Sloughs are dominated by buttonbush and water elm. This area is also marked 
by excellent diversity and high quality timber according to the USFWS. The waterfowl value 
for wintering and production are both considered high. Special Recognition Species values are 
indicated as high for white-tailed deer, fur-bearers, squirrels and the category of Other Migratory 
Birds. Habitat values for raptors and colonial waterbirds are indicated as medium to high. The 
hydrologic regime of this area is indicated as very favorable due to frequent flooding. The site 
is characterized by large tributaries, conspicuous stream braiding and a flat and fertile floodplain. 
The degree and type of threat is considered near-term to far-term due to continued clearing for 
pasture and agriculture and because it is a potential reservoir site (USFWS, 1985). 

The TNHP has identified seven plant communities (Series level) ranked as sensitive, in 
the study area. One of these series (Oven::up Oak Series) occurs within the Mud Creek Priority 
1 site. Table II.15 lists the species composition, counties of occurrence and the number of 
occurrences of these communities. These unique and sensitive communities are presented 
graphically in Exhibit 11.8. 

Bottomland/riparian forest and associated hydric habitats in the vicinity of the proposed 
reservoir site should be generally considered ecologically sensitive for a number of reasons. 
Characteristics of these habitats which advance their ecological sensitivity and value include high 
species diversity and productivity, utilization by many wildlife species, predominance of species 
considered to be wetlands indicators and dependence on particular hydrologic regimes. 
Additionally, substantial areas of bottomland forest have historically been cleared due to forestry, 
floodplain modifications, and agricultural uses (USFWS, 1985). 

f. Review of Agricultural and Timber Harvesting Practices 

Since the turn of the century, the Pineywoods of Texas has been marked by deforestation 
by agricultural development and timbering practices. Large scale agricultural production was not 
feasible due to the sandy soils of the region. However, the intensity of timber production has 
increased dramatically since the 1930's. The following discussion focuses on the current and past 
timbering practices with mention of the less extensive agricultural land uses in the project area. 

The importance of agricultural production in the Pineywoods has declined during the last 
half of this century. In the early 1900's a considerable portion of the region was cleared in an 
attempt to initiate substantial crop production. These efforts commonly failed due to the sandy 
soils that were not conducive to intensive agricultural practices. Consequently, many of these 
areas have again reverted to forests. Present agriculture is dominated by improved pasture. A 
very small pen::entage of the agricultural acreage is being used for row crops. 
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TABLEIL15 
UNIQUE OR SENsrrlVE PLANT COMMUNITY SERIES WlTIIIN THE FIVE COUNTY STUDY AREA 

AS IDENTIFIED BY THE TEXAS NATURAL HElUTAGE PROGRAM 

Vegewica 'INHP CouoIica Numbcrol Speciaa 
Ccmmunily Sulua Ooamin& In OcauraICCI OImpoIiIica 

Oven:up Oak Series 04S4 <lIcrdtcc 1 Oven:up ook, led mapIa. .. _ hickory, .... willow ook 

WIIU Oak-Wtllo .. Oak ScrieI 6483 Angelina 2 W_ Oak, WiDo .. Oak, Ash, S ............. a.cn,buk Oak, Oven:up 
<lIcrdtcc 1 Oak, Americm Hombc.om, md I!utcm Hop-bombcIm 

Nacogdocba 4 
Rwk 1 
SmiJb 2 

Swunp CbcaIuuI Oak-Wtllo .. Oak Series G3S3 Angelina 1 S .. omp a.CIIIWl Oak, WiDow o.t, S ............. Oven:up Oak, 
Nacogdocba 1 Cbcrrybuk Oak, md Dworf PaImeao 

lobldly Pinc-Oak Series 04S4 Angelina 1 lobldly Pine, POll Oak, WbiIc o.t, ScuIhem Red Oak, WIIU Oak, 
SbodIcaf Pine, Hi<:korieI, FIowcria& Dcswood. Yaupca, Wu-myrdc md 
American lIcautybeny 

Ameri.,.., Bccch-Wbilc Oak Series G3S2 Angelina 1 American Beech, WbiIc Oak, LcbIoIly Pine, Amcricon Holly, md 
Sweelgum 

Short-leaf Pine-Oak Serica 04S4 SmiJb 1 SbodIcaf Pine, Pool Oak, Blac:l<jac:k Oak, Sculbcm Red Oak, Black Oak, 
WbiIc Oak, wiIh Loblolly Pine .... Hic:korica in _ II'CU. 

SphIgnum-Bcabuah ScrieI G4S2 Angelina 4 Spa,,,,,,,, Ipp., Bcabusb (RJay,dOlportJ opp.), Yollow~cd Gras .. 
PiICber PIm, GrasICl aDd 8edgca 

--- ---- _. 

Sow= 'INHP (1990) 

Texas N .... ral Heritage Prognun SlaIua 
Global Rank 
Gl 
G2 

Cri1icoIly impc:rilcd g1obaIly, cxtn:mdy JaR, S or fewer ocwrra><:CI. [Critically cndangcled tbroughOUl nngc.) 
bnpcrilcd globally, very JaR:, 6 to 20 OCQIIRDCCI. [Eodmgcled tbroughOUl nngc.) 

G3 
G4 
Slate Rank 
SI 
52 
53 
54 
SS 

Very JaR: and local tbroughOUlnnge or foomd 10caIly in I'CIIrictcd range, 21 to 100 0<:CUI1aIccs. ('l1uaIcocd Ihroughcul JllDge.) 
Awumliy ICCU1'C globally. 

Cri1icoIly imperiled in ItaIc, el1Rmely JaR:, very vuIncnbIe to cxliJpa1ion, S or fewer oc:aurcnca. 
bnpcrilcd in IIIIc, very n"" vulucnble to enitpotica, 6 10 20 occunmCCl. 

Ra", in 1laIC, lOt oc:amCllCCl. 

Appa .... liy ICCU1'C in 1la1C. 

Demonstrably lcam: in IIaIC. 

, 

... 
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The forest resources comprise approximately 57 percent of the total land area within the 
five county region. Three dominant pine species (Loblolly, Shortleaf, and Longleaf) comprise 
37.9 percent of the total forest area within the five county study area. The oak-hickory forest 
type accounts for 35.9 percent of the forests, while characteristic- bottomland forest types of oak­
gum-cypress and elm-ash-cottonwood comprise about five percent of the forested area within the 
region. Table 11.10 provides forest resources information, by county for the study area 
(McWilliams and Bertleson, 1986a, 1986b). Previous and present cutting practices have left 
forests of differing levels of maturity throughout the region. Discussions with Mr. John Boyette 
of the TFS (1991) indicate that cutting cycles vary depending on the timber concern (i.e. public 
or private), the productivity of the area, and the product sought (i.e. sawtimber or pulpwood). 
According to Mr. Boyette, average cutting cycles for sawtimber and pulpwood are approximately 
every 40 years and 25 years, respectively (IFS, 1991). 

The forest industry in the five county study area is a major source of employment and as 
many as 70 tree species (softwoods and hardwoods) are commercially importanL Within the 
study area there are four large sawmills, four wood pulpmills, fifteen small sawmills, six wood 
preserving plants, three pine veneer mills and three commercial container veneer mills. The 
harvesting of forests within the area is primarily for pulp and paper with saw log, veneer logs, 
pilings and poles comprising the balance of the market (Clemente, 1979). 

The forest industry practices discussed above have had an impact on the terrestrial habitat 
in the reservoir site vicinity for many years. A portion of the proposed reservoir normal pool 
has been cut-over since the photographs used for the mapping of vegetation types (TPWD and 
the Frasier Group, Inc.) were taken (see section II.E.1.c.). Future detailed evaluations of habitat 
quality should consider current limitations imposed by this industry. 

2. Terrestrial Wildlife 

The purpose of this section of the regional planning study is to characterize the wildlife 
communities of the five county study area and the context within which they exisL First, a 
regional overview of the major ecological communities provides background for more site 
specific discussion pertaining to the five-county study area. Next, the wildlife habitat types found 
in the five county study area and common residents of those habitat types will be described and 
listed. The next subsection focuses upon particular species of commercial, recreational or other 
importance. The last two subsections consist of a discussion of unique/sensitive habitat types 
and, finally, a summary and comparison of previous studies conducted by the TPWD (Frye and 
Curtis, 1990) and the Frasier Group Inc. in 1988. 

a. Regional Overview 

Angelina, Cherokee, Nacogdoches, Rusk and Smith are primarily forested counties of East 
Texas. The following paragraphs provide an ecological description of the region with emphasis 
on vegetation and wildlife resources. 
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Hatch et al. (1990) refer to the majority of the study area as the Pineywoods vegetational 
area and describe it as an almost level to locally billy forested plain. Anywhere from 40-56 
inches of annual precipitation falls in an even distribution over the 15.8 million acres which 
comprise the Pineywoods. The dominant land use is timber production, followed by forest 
grazing, tame pasture, feed grain production, forage production and fruit and vegetable farming. 

The northwestern portion of the study area as mapped by Gould (1975) falls within the 
Post Oak. Savannah vegetational area. A large portion of Smith and a smaller portion of 
Cherokee County lies within the Post Oak. Savannah mapping unit. Exhibit ll.5 illustrates the 
project study area in relation to the vegetation areas of Texas. 

As Gould (1975) and Hatch et al. (1990) describe vegetational areas within the state, Blair 
(1950) describes biotic provinces of the state with a focus on terrestrial vertebrates. The five 
county region lies within the Austroriparian biotic province. Exhibit 119 illustrates the biotic 
provinces of Texas in relation to the five county study area. The study area marks the western 
boundary of the main body of this pine and hardwood forest of the eastern Gulf Coastal plain. 
The province to the west (The Texan), may be described as an ecotone where the forests of the 
southeast grade into the grasslands of western Texas and Oklahoma. The main limiting factor 
for forest plant and animal communities to the west of the Austroparian province is a lack of 
moisture. Portions of these pine-hardwood forests do extend westward where environmental 
conditions allow (usually along drainages). These westward extensions into the Texan Province 
represent potential travel corridors for dispersal of Austroriparian vertebrate species westward and 
for dispersal of those species indigenous to western provinces (Kansan, Balconian, and 
Tamaulipan) eastward. 

The Austroriparian biotic province consists principally of pine, pine-oak. and bottomland 
hardwood forests. Pine and pine-oak. woodlands grow mainly on uplands and extensive networks 
of rivers, streams, swamps and reservoirs support bottomland hardwood forests. The combination 
of a mild climate and fairly restricted urbanization creates habitat for a diverse vertebrate faunal 
community. Several eastern forest species reach the western edges of their natural range and the 
prevalence of moist to wet habitats allows for the richest diversity of amphibian species of all 
Texas biotic provinces (Blair, 1950). The following sub-section takes a more site-specific look 
at habitat types found within the five county study area. Included in these discussions will be 
brief characterizations and listings of the respective wildlife communities of these habitat types. 

b. Wildlife Habitat Types and Wildlife Communities 

The following subsection consists of a series of general wildlife habitat descriptions 
followed by listing of wildlife species which typically utilize such habitat types. These 
descriptions and listings will follow the same basic format as those found in the vegetation 
section (II.E.1.b). The stratification of habitats and habitat utilization, for the purposes of this 
regional planning study, issues mainly from published documents, aerial photography and general 
knowledge of the area. 
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The description of wildlife habitat types is intrinsically linked to the soils, hydrology, 
climate, topography and vegetation of any given area. Since vegetative communities are shaped 
by the same basic physical parameters as wildlife communities, they provide a useful 
organizational reference. This section shall generally follow the structure set out in Section 
1I.E.1.b - Vegetation Community Types, with the following exceptions. 

The categories delineated by McMahan et al. (1984) as other native or introduced Grasses, 
Young Forests/Grassland, and Post Oak Woods, Forest and Grassland Mosaic will be condensed 
into one category referred to as Grasslands and Savannah. Given the high mobility of many 
species and the relatively small amount of Post Oak Savannah in the study area, this appeared 
to be a reasonable grouping. This Grassland and Savannah category will also encompass 
successional areas such as old fields and regenerating cut-over forest areas. The category 
delineated by McMahon (1984) as Pine-Hardwood will be referred to simply as Upland Forest. 
The categories delineated by McMahon (1984) as Water Oak-Elm-Hackberry Forest, Willow 
Oak-Water Oak, Oak-Blackgum and Bald Cypress-Water Tupelo Swamp will be grouped together 
and referred to as Bottomland Forest. Aquatic habitats such as riparian areas, reservoirs, ponds, 
marshes, etc. will be grouped into the category of Hydric Habitat. Finally, a very brief section 
regarding human-related wildlife habitats concludes the section; however, no real emphasis will 
be placed upon urban settings. 

Grasslands and Savannah 

As previously mentioned, nativefmtroduced pastureland, grazing land, successional old 
fields/cut-over forest land and open areas within savannah comprise this category. Brief 
descriptions of these sub-categories follow. 

Pastureland within the region varies in management level but consists typically of 
monotypic stands of bahia, bennuda or dallis grass. 

Successional old fields and highway/railroad rights-of-way often contain grasses such as 
Johnsongrass, species of bluestem, lovegrasses, yellow bristlegrass, threeawns and Florida 
paspalum. Typical forbs include woolly croton, bitterweed, Florida snake cotton, buttonweed, 
yellow false garlic, asters, thistles and flatsedges. Common invading woody species in 
successional grasslands include sumacs, common persimmons, southern dewberry and rose. 

Within regrowth areas after logging (clear-cutting), common sapling species include 
shortleaf, loblolly, slash, and long leaf pines, southern red oak, sweetgum, post oak, white oak, 
water oak, elm and hackberry. Common shrubs in these regrowth areas are hollys, hawthorns, 
wax myrtle, blackberry and sumac. Grasses in these areas often include species of Andropogon, 
Paspalum, Panicum, Sporobolus. 
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In the northwestern portion of the study area, portions of Post Oak Savannah occur. This 
vegetational area is characterized by a mosaic of forest and grassland Common grasses of this 
area include little and silver bluestems, beaked panicum, sand lovegrass, sprangletop, and 
threeawns. Typical shrubs and woody vines are yaupon, American beauty berry, poison oak, 
hawthorn, trumpet creeper, supplejack, dewberry, coral-berry and tick clover. Common trees of 
the Post Oak Savannah area include post oak, blackjack oak, sandjack oak, live oak, hickory, 
cedar elm, sugarberry, eastern red cedar and mesquite (McMahon et al. 1984). 

Many species of wildlife utilize habitats which fall into this general category of grassland 
and savannah. Very few species solely utilize grasslands, or anyone specific habitat. For this 
reason, the species lists for each habitat type overlap significantly. For example, many wildlife 
species are considered "edge" species. This means they utilize forest/forest opening, 
brush/agricultural land, or other similar borders. In order to accurately characterize these edge 
species' habitat preferences, the animals will be listed in each habitat type that they utilize. The 
other alternative would be to provide very abbreviated lists of species which tend to be habitat 
specialists. The former approach (multiple listings) is utilized in this report. 

Wildlife species which utilize grassland and savannah habitats in varying degrees are 
identified in Table 11.16. More specific habitat utilization information for each listed species 
may be found in Appendices A, B and C. 

Upland Forest 

Within the five-county area, an upland forest community composed of mainly oak and 
pine represents the most common wildlife habitat. A study conducted by the TPWD in 1984 
indicates roughly 58 percent of the land-base supports this upland pine/hardwood community. 
The distribution and ratio of hardwoods to pine varies on any given landscape. The upland forest 
community tends to occur on well-drained sandy loams. Common upland tree species include 
shortleaf pine, loblolly pine, blackjack oak, southern red oak, postoak, sweetgum, and hickories 
(Gould, 1975 and Correll and Johnson, 1979). Wetter pockets support water oak, white oak and 
black tupelo. Understory species common in upland forest are American beauty berry, American 
hornbeam, yaupon and hawthorn. 

Upland forests provide good habitat for many wildlife species; however, they are generally 
regarded as less productive than bottomlands of the southeastern U.S. The main reason for this 
lower productivity stems from lower levels of vegetative diversity which, in tum, is a result of 
less fertile soils and generally drier conditions. Another significant factor attributing to lower 
wildlife habitat values on uplands relates to land use practices in the region. Upland forests tend 
to be more readily logged than the wet lowlands and are often re-forested in monotypic pine 
stands. Upland forests serve as an important wildlife resource, in and of itself, as well as a 
buffer zone for species restricted to the bottomlands. 

Wildlife species which utilize upland forests in varying degrees are identified in Table 
11.17. More specific habitat requirement information for each listed species may be found in 
Appendices A, B and C. 
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TABLE ll.16 

WILDLIFE SPECIES OF POTENTIAL OCCURRENCE IN 
GRASSLAND AND SAVANNAH HABITATS IN THE 

VICINITY OF THE PROPOSED LAKE EASTEX 

~bians I Proa § IS Olonu Upl.md a.o.u. Proa Pick=FIOI HUrler's Spodefoct 

~Ies "iOeCI BOlt Tunle Tau Homed UzanI Dusty Hopooe Sa.oko FIIIb .... SuIte 
0nIIIe Bo .. Turtle Tau PI.IiDI Gloay SDake I!uIem Hopooe Saake I!uIem GUIer Snake 
Tau Spotted WhipWl Nonbem Scarla Snake Prairie Kingsmke Cenlrll. Line Snake 
Silt-lined Racenmner T .. Racer Speckled Kingmake Rough Bar!b Snoke 
Broodheoded Skink I!uIem Yellowbelly Racer I maim. Milk Snake Western Bar!b SDake 
S<mbem Prairie Skink Missiuippi RingnecIt Snoke Tau%~'ke 
Western Slender Glass Lizard Com SDake Western· RaWer 

Birds 
~g"" Moumlng Dove Americ:an Crow PhiJadelphia ViJeo 
Greater Wbite-ftomed Goose Inca Dove Bewick's Wren Painted Bunting 
Snow Goose Ccmmoa Groand-<low House Wren Dickcissel 
Canada Goose Black-bi1led OIckoo Sedge Wren Rufous-sided Towbee 
Black Vullure YoDow-billed Cuckoo ManbWren Bachman's Spanow 
Turkey Vulture Greater Roodrunner Blue-pay Gnau:au:her AmeriCln Tree Spanow 
Mississippi Kite Bun Owl I!uIem Bluebird Chipping Sponow 
Bald I!agIe I!uIem Saeecb Owl Americ:an Robin Oay-colored Spanow 
Nonhem Harrier GIal Homed Owl Gtay CaIbird Field Spanow 
Swlinsal's Hxwke Bunowina Owl Nonhem MockinabiJd Vesper Spanow 
Red-tailed Hawk Sbort-ared Owl Brnwn Tbtuber Lark Spanow 
Rough-legged Hxwk Ccmmoa Nighthawk Water Pipit Savannah Sparrow 
Golden Eagle Ctuc::l<-Willis Widow Sprxguo's Pipit Gtassbopper Sparrow 
AmeriCID Kesud Wbip-poor-will Cedar W ... wina HOOllow'1 Sparrow 
Peregrine Falcon Cbimney Swift Loaerbead Shrike LeCClIlte'1 Spanow 
Rina-nec::l<ed Pbeuant Ruby-llucued HllllllDinabiJd European Starling SClIlg Sparrow 
Nonhem Bobwhite Red-beaded Woodpecker BeD'I ViJeo LinCOIn'I Spanow 
Black-bellied Plover YoDow-bellied SapuckeT ~~ViJeo Wbite-throoled Spanow 
La .... Golden Plover W . ViJeo Wbite-crowned sParrow 
Kildeer Ladder-backed Woodpecker Blue-winged Wabler Harril' Sponow 
Will", Downy Woodpecker TenneueeWarbler Lopland Longspur 
Upland Sandpiper Northern Flicker Orange<n>wned Wabler Smith'l Longspur 
Wbimbrd Western Wood Pewee Nubville Wubler CtOl1Dut-<:Ollared Lmgspur 
HudlCJlliJ.n Godwit I!uIem Wood Pewee Yellow Warbler Bobolink 
Marbled Godwit YoDow-bellied Flycatcher CtOl1Dut-sided Warbler Red-winged BlackbiJd 
Last SlIIdpiper Willow Flycatcher Magnolia Wubler I!uIem M .... owlarl< 
Wbite-rumped Sandpiper Last Flycaldler Prairie W ubler Western Meadowlarl< 
Baird's Sandpiper I!uIem Phoebe Palm Wubler YoDow-beaded Blackbinl 
PecI<ni Sandpiper VennilioD Flycatcher Black &: Wbite Wabler Brewer'l B1ac::I<biJd 
DunliD GIal-aested Rycatdler Americ:an Redstart Great-tailed Grackle 
Buff-bteuted Sandpiper Western KingbiJd Moumln, Warbler Bronzed Cowbinl 
Short-billed Dowiu:ber I!uIem KingbiJd Common Yellowtbroat Brnwn-beaded Cowbinl 
CommOll Snipe Sciasor-tailed Flycatdler Nonhero Cardinal On:bard Oriole 
Americ:an Woodooc::I< Homed Lark Rooe-breuted Grosbeak Northern Oriole 
WiIJon's PbaIarope Purple Marlin Black-beaded Grosbeak Purple Finch 
Red-nec::l<ed Pbalrope Oiff Swallow Blue Grosbeak Pine Siakin 
BODaparte'l Gull Bun Swallow Lazuli Bunting Americ:an GoldfiDcb 
Rock Dove Blue Jay Indiao Bontina HouaeSpcrow 

Mammals 
SbOII-iilled Shrew PIainI PockOl Gopher Hi.pd CoItal Rat Gtay Fo .. 
Last Sbtew Hi.pd Pocket Gopher I!uIem Wood Rat Striped Skunk 
l!ulemMole I!uIem Haven Mouae Woodland Vole Feral Hog 
N"",-bIIIded Armadillo FuiVOUl Harwst Mouae Coycte Wbite-tailed Deer 
I!uIem CoItaItail Nonbem PyJlllY Mouse Red Fo .. 
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TABLEn17 

WILDLIFE SPECIES OF POTENTIAL OCCURRENCE 
IN UPLAND FOREST HABITATS IN THE VICINITY OF 

THE PROPOSED LAKE EASTEX 

Amphibians 
Marbled SalomMld ... Sa..c:ker', ChonJJ Proa Up\lDd ChonJJ Proa Huner', Spoodefoct 

0-Plains NaJJOWmOI11h Ta.d 

RepUles 
Thzee-lOed BOI: Tanle Southem l'Iairie SIdDk ComSDoke Lnricianl PiDe Snake 

Green ADoIe T_ I'Iairie SkiDk T_RatSaake T_ BIOWII SaMe 

T_ Spoiled WbipWI Nortbcm Fence LizIrd I!utem H.....- SaMe Florida RedbeIly Saake 

Six-lined RacenmDer SouIbem Copperbead I'Iairie Kingmake Flalheod Saake 

Southem Cooi SkiDk T_ PIaiDJ GlollY Saake Speckled Kingmake Rough Borth Snoke 

Five-lined Skinit Nortbcm Scarld Saake Lnrisjml Milk Snake Weatem Borth SaMe 

Broodbeaded SIdDk Till Racer I!utem Rough Green SaMe 

!!!!:!I! 
Black Vullure I!utem Wood Pewee Blue-gl8Y GnoIcau:ber BIadt-heoded Grosbeak 
Turkey VullUre YeDow-bellied Flycau:ber Gray-cbeeted Thrwh Blue Grosbeak 

S1wp-obiuned Hawk Willow Fly-.:h ... H.....n-Thrwh Lozuli BuntiDa 
Cooper', Hawk Least FlycaIcber Cedar WaxwiDg Green-lliled Towhee 
Red-tbouldered Hawk I!utem Phoebe SoIiwy Vireo Rufou.-Iided Towhee 
Brood-winged Hawk Vennilioa FlyCll<:ber YeDow-lhrooted Vireo Bac:hmoa'. Spenow 

Merlin 0- Crested Flyc:alCber Red-<=yed Vireo POI: Spenow 

Peregrine Paloon WeatemKingbini Northern PanIla Wbite-tbroaled Spenow 

Wild Twkey I!utem Kinabinl BIadt-tbroaled Blue W&Jbl ... HaniI' Spurow 

I!utem Scn:ecb Owl Bam Swallow Bladtbumian Warbler Dad<-<=yed Junco 

0- Homed Owl Blue Jay YeDow~ Warbler Brewer'. BlackbinI 

Lalg-aml Owl AmericIIl en.w CauJeaa Warbler Orclwd Oriole 

Chuck-will'. Widow Carolina a,;dcwfee PIne Warbler Northern Oriole 

WbiJ>POOl'-will Tufted TIImOUIe Bay-breuted Warbler Purp1e Finch 

Red-heoded Woodpeck ... Red-breuted Nuthou:h Bl.adtpoIJ. Warbler Pine SUIcin 

YeDow-bellied Sapsucker Wbite-hreuled NuthoIcb Bladt & While W &Jbl ... Evmmg Groobeok 

Lodder-bocked Woodpeck ... BIOWII-heoded NuthoIcb Americul RedItart 

Dowuy Woodpeck ... BrowuC=per Worm-ealing Warbler 
HaiJy Woodpeck ... Carolina Wrm SWIDum', Warbler 

Red-heoded Woodpeck ... Bewick'. W"", Ovenbird 

Northern flicker HOUle W"", YeDow-breuled ChIt 

Pileated Woodpecker WiDter W"", SIIIIIIIIer TlIl&g ... 

Olive-sided Flycau:ber GoIdeD-<:n>wued Kin&let Rooe-breuted 

Weatem Wood Pewee Ruby-crowned Kin&let Grosbeak 

Mammals 
EuIel1l Mole EYeDiDg Bal Wbite-footed Rat Raccoon 

Soulbeulel1l Myctio lWiDesque" Bis-eued B&I CouoaMouoe I!utem Spoiled Skunk 

Silver-hIinod Bal Mexican Free-lliled B. CloideD Mouoe Striped Skunk 

I!utem PipUIIeIle N"me-bonded Atm.Iillo I!utem Wood Rat BobcIt 

Big Browu B&I I!utem Couoatail WoodlIIldVoIe Pen! Hog 

RedBaI I!utem Gray Squirrel Coyue Wbite-lliled Deer 

SemiDoIe hal POI: Squirrel Red Fox 

Northern Yellow B&I I!utem FlyiDg Squirrel Gray Fox 

Houy B&I Plains Pocket Gopb ... RiDgtail 
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Bottomland Forest and Hydric Zones 

The bottomland forest of the Pineywoods is a complex and diverse ecosystem often 
described as the hean of East Texas wildlife habitat types. The USFWS (1985) documents 45 
species of mammals, 273 species of birds, 54 species of reptiles and amphibians, 116 species of 
fish and many invertebrate species as occurring throughout forested bottomland. 

Interactions between hydroperiods, climate, soils, and physiography/topography create a 
mosaic of floral and faunal associations throughout bottomland forests of East Texas. Physical 
habitat features such as river channels, oxbow lakes, permanently inundated backsloughs, active 
floodplains, flats, backswamps, levees, terraces, and transitional upland areas support some 24 
habitat or community types throughout East Texas bottomlands (USFWS, 1985). 

Within our five county study area, McMahan et al. (1984) delineates three vegetative 
communities common to bottomland areas. These include Willow Oak - Water Oak - Blackgum 
Forest, Water Oak -Elm - Hackberry Forest and Bald Cypress - Water Tupelo Swamp. 
Discussion of major plant species within these areas may be found earlier in this report in Section 
ll.E.1.b Vegetation Community Types. More discussion concerning bottomland forest may be 
found in Section II.E.2.d. Unique and Sensitive Habitat Types. Wildlife species which utilize 
bottomland forest in varying degrees are identified in Table II.18. Following this listing, hydric 
habitats will be briefly described and hydric dependent species listed. 

Many hydric zones occur in the study area. As previously mentioned, these features range 
from river channels, oxbow lakes, sloughs, and swamps to large, open-water reservoirs and stock 
tanks. These features are described in more detail in Sections ll.B Hydrological Elements, and 
II.C.l Wetlands. Vegetation of these areas are discussed in Section II.E.1.b. 

Wildlife species which utilize hydric areas are defined in Table ll.19. This Table includes 
those with only slight moisture needs to those restricted to aquatic environments. More specific 
habitat requirement information for the listed species may be found in Appendices A, B and C. 
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TABLE ll.18 

WILDLIFE SPECIES OF POTENTIAL OCCURRENCE 
IN BOTTOMLAND FOREST HABITAT IN THE 
VICINITY OF THE PROPOSED LAKE EASTEX 

t::ahlblans 
Dwuf Sal_onder Eutem NanowmOUlh Tood Soulhern Crawfuh Froa SOIaIIiIDder 

Mubleci Sailmmder Gulf Coat Warenlos Great PIaiIIJ Narrowmculh Tood Bullfroa 
Mole S·I_ ..... er Cenlnl New! Cope', Gray T....tros Bnmc Froa 
SmaIJmoaIh Sailmmder Weatemu.-SiJaJ GreenTJeefn>a Pickerel Froa 
Eutem Tiaer S·I.m ..... er NorIhcm Cricket Froa SI2ecbr', Cbonu Froa SouIhem Leopud Froa 
'Ibne-IcecI Ampbinma Gulf Coat Tood UpI.I!!d Cbonu Froa Hurter', Spadefoct 
Sculhern oUakY Sal_ ..... er But Tellll Tood 

~Ies 
-toed Box Turtle Weatem CdtcamOUlh SpecldecI Kinsmake Florida RecIbeIly Snake 

GreenAnole Euu:m Yellowbelly Racer Laptim' Milk Snake FlaIhead Snake 
Sculhern Cool. SIdnk Timber Rloalesuke Texu Coral Snake WesJem Ribbon Snake 
Five-lined Slrink Milliosippi Ringneck Soake Eutem Rough <men Snake Eutem Garter Snake 
Broodhe,ded Slrink Com Soake Gnham', Crawfuh Soake Central LiDed Snake 
SouIhem Prairie SIciIJk Texu Rat Snake Weatem Pigmy Rattler Rough Barth Snake 
Sculhem Weatem Mud Snake Texu Brown Snake Weltern Barth Snake 

Birds 
Biack-c:rownecl Night Heron Weltern Wood Pewee Veery Camec:tiall WllbIer 
Yellow-c:rowned Night Heron Hatem Wood Pewee Gray-dleekecl Thrush MOUJDina Warbler 
White Ibi., Yellow-bellied FlyCllCber Hermit Thruob Common Yellowtbrool 
Wood Stork Acadi.m Flycatd!er Wood Thrush Hooded Warbler 
Wood Duck Willow Flycatcher Gray CaIbird WilJon'. Warbler 
MalJard Lout Flycatcher Cedar Waxwina Canada WllbIer 
Bald Eagle Eutem Phoebe White-eyed Vireo Yellow-breaated O>at 
Slwp-ohinned Hawk Vermilion Flycotcber Bell', Vireo Summer Tmager 
Cooper', Hawk Great Creoted FlyCllCber Solitary Vireo Nonbern Cardinal 
RciI-ahcuIdereci Hawk WesJem Kiugbinl Yellow-mro.ted Vueo Rose-breaated Grosbeak 
Brood-winged Hawk Eutem Kiugbinl WubIin& Vireo Blue Grosbeak 
Wild 'I'urltey Tree Swallow Plriladelphia Vireo Rufow-aided Towhee 
Spotted Sandpiper Nonbem Rough-winged Red-eyed Vireo Fox Spanow 
American Woodoock Swallow Nuhville Warbler Sona Spanow 
Black-tail.ed Cuckoo Bank Swallow NorIhcm Puula Lincoln', Spanow 
Yellow-billed Cuckoo Oiff Swallow Yellow WllbIer Sw_pSpanow 
Eutem Screech Owl Carolina anckadee Magnolia Warbler Dark-eyed Junco 
Great Homed Owl Tufted TItmouse Black-duoated Blue WllbIer Rully BIackbird 
Barred Owl White-lxeuted Nu.thalch Blackbumian Warbler Bn:wer', BlackbinI 
Long-eared Owl Brown Creeper Yellow-tbroated Warbler Orchard Oriole 
Belted Kingfisher Carolina W .... CeruleauWarbler Nonbern Oriole 
Red-belliecl Woodpecker Bewick', W"'" Procbcactary W llbIer Purple Finch 
Hairy Woodpecker Winter W"'" Nonbern WatertbnIJh Pine Siokin 
Pileated Woodpecker Golden-c:rownecl Kinglet Loririen, WatertbnlJh Bwning Groobeak 
Olive-sideci FlYcatcher Blue-gray Guatcatcher Kentucky Warbler 

Mammals 
Vugima opo.lIIID Seminole Bat Euu:m Gray Squirrel Woodland Vole 
Short-tailed Shrew Norlhem Yellow Bil Fox Squirrel Coyote 
Lout Shrew Hoary Bat Eutem Flying Squirrel Gray Fox 
EutemMole BwningBIl Plain, Pocket Gopher Black Bear 
Soulheutem My«iI Rafi.lque" Bia-eared Bat Nortbem Rice Rat Ringtail 
SUver-haireci Bil MexiCID Free-tail.ed Bil FulVOUl Harvell Mowe Ra.:coon 
Euu:m Pipistrelle Nme-boDdeci Armadillo CoaonMowe Bobcat 
Big Brown Bil Euu:m Coaontail GoldenMowe Fen! Hog 
Red Bat Sw_pRabbi1 Eutem Wood Rat White-tail.ed Deer 
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TABLER19 

Wll..DLIFE SPECIES OF POTENTIAL OCCURRENCE IN 
HYDRIC HABITATS IN THE 

VICINITY OF THE PROPOSED LAKE EASTEX 

Amphibians 
spoaeol Solammder Dwarf Solemonder I!uIem NUIOW1DOUIb Tood BuIlfros 
MaabIed S·1,,""der Gulf Coat WIIeIdoa o-t PIaiaJ Nanow Mouth Tom BI'ClIIZe Pros 
Mole SoIemonder CeaInl Newt Cope', Gray TteGroi PiI:kael P"'I 
SmaIImaab Salemmdet WeaemLeucSlnu GnoeD T-r,.,. SouIhem l.eopud Pros 
I!uIem naer SIJemlncter NonIJem Cricka Pros Strecker', a.o.u. Pros Huner', SpodefOOl 
'l1ueeofOed Amplriuml Gulf Coat Tom Upland 0I0nu Pros 
SouIhem Duaty S.lemlllder Hut Texas Tood Soutbem CnowfUh Pros 

RepUles 
CommOll SMpping Tunle Miaaiuippi Mud Twtlc Midlond Smooch Softabell Yellowbclly Wouz SlIIke 
Weatem Chick"" Tunle AlligaIor SMpping Twtlc Pollid SpiDy Softabell Brood-bonded Wouz Snake 
Miaaillippi Mop Tunle Texas River Coccer AmeriI:ad ADigalOr Oi.noadback WaII:r Snake 
SIbine Mop Twtlc Rozorbock MuaIt Twtlc Weatem COIICIIDIouth G!abam', Cnoyfiab SIIIke 

Yellow Mud Tunle SIiDkpoI Weatem Mud SIIIke Gulf Crayfiab Slllke 

Birds 
Red-duolted Loon CIDodiID <loose Peregrine Polcaa Cammoa Snipe 
CammoaLoon Wood Duck KiDa R.ail Wi!Joa',l'baIuope 
Red-billed Grebe GnoeD-winged Teo! ViJJjnia Roil Red..,ed<ed Pbalarope 

Homed Grebe Americ:ID Blick Duck Sora PRI1klin'I Gull 
Eared Grebe Mallard PIDple GoI1inule 1Ioaopane'l Gull 
Weatem Grebe NonIJem PinIIil Cammoa Moorb"" RiDa-billed Gull 
AmeriI:ad While Pelican Blue-winged Teo! AmeriI:ad Coat Herring Gull 
DoubIe-auted CormOl'llll CimJamooTeoI BlIck-billed PI..- Cupion Tem 
OlivlCeOUl Corm...- Nonhem SboveIer Laser Golden Plover CammoaTem 
Aubin," GodwaD PipingPI..- Pamer',Tem 
Americm BiIIem AmeriI:ad W"JdleOll AmeriCID Awc:a Blick Tem 
LeutBiuem Cmvubock o..ter Yellowlegl Short-eued Owl 
o-t Blue Heroa Redbeod Leuc Yellowleg, Belted Kingfisher 
o-tEgret RiDa-ned<ed Duck SoIiIuy Sandpiper TreeSwanow 
Snowy Egret o..ter Sc:oup WiDet Nonhem Rough-winged 
LillIe blue Heron LeucSc:oup Spoaeol SOIIclpiper Swallow 
Tricolored Heroa Oldlquaw Upland Sondpiper BIIIk SwaDow 
CouleEgM Surf Salter WhimIxd CiffSwaDow 
GnoeD-backed Heroa Commcn Goldeneye HudIclniID Grociwil Bam Swollow 
BlIdt-aoWlled 10lgbl Heroa Buftlebeod MIrbIed Godwit Sedge WI'CII 
White Ibis Hooded MaaaDla' SemiplllNted S.,cIpiper Manh WI'CII 
GlOIIY IbU CommOll Maa- Leut Sondpiper Ruby-aowned Kinglet 
White-flCed IbU Red-breuled Meraanser While-ramped SOIIdpiper SWlIDpi Sporrow 
Wood Stork Ruddy Duck BainI'I Sondpiper Red-winged BlackbinI 
TundraSw ... 0IpIey PIDple Sondpiper Yellow-belded BlIckbini 
o..ter White-fronled 000Ie Miaaiaaippi Kite Duuliea RIIIIy BlockbinI 
Snow <loose Bald I!qle Buff-breutecl SOIIdpiper o-t-tailed Gnockle 

Nonhem Harrier Short-billed Dowiu:bet 

Mammals 
Beover Musbal Mink 
Nonhem Rice Rat Nutria River Otter 
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Human-related Wildlife Habitats 

Among the many influences imposed upon wildlife by man is included the provision of 
habitaL Human structures, communities and land uses often provide nesting, roosting, feeding, 
and other essential habitat types. Wildlife species particularly well-known for such commensal 
behavior in the five county study area are identified in Table 11.20. Specific habitat utilization 
information for the listed species may be found in Appendices A, B and C. 

Reptiles 
GreenADoIe 
MediJcmmean Gecko 

Birds 
Rock Dave 
Mouming Dave 
In .. Dave 
Common Ground-d""" 
Bam Owl 
Eutem Screech Owl 
Common Nighthawk 
Orimney Swift 

Mammals 
Virginia OpOIltRII 
Sauheutem MyOliJ 
SiIver-haired Bat 

TABLE 11.20 

WILDLIFE SPECIES OF POTENTIAL OCCURRENCE 
IN HUMAN·RELATED HABITATS IN THE 

VICINITY OF THE PROPOSED LAKE EASTEX 

Ruby·tbroated HlIIIIIIIing bird QiffSwaDow Gray Calbinl 
Rcd-heoded Woodpec.l:er BamSwaDow Nonbem Mockingbird 
Yellow-beIlied Sapoucker BI"" Jay Brown Thruher 
Ladder-boclted Woodpecker AmeriCUI Crow Cedar Waxwing 
Downy Woodpec.I:er CaroIiDa OIickadee European Starling 
Purple Martin Tufted TIlmouae Houle Sparrow 
Nonbem Rough-winged Swallow HouaeWren 

Americaa Robin 

Eutem PipiJIJ'eIIe Brozilim F=-IaiIed Bat HOUle Mouae 
Big Brown Bat Black Rat 
1WiDeoq",,', Big-eued Bat Norway Rat 

c. Important Species and Habitats 

The goal of this portion of the regional planning study is to focus a bit more closely upon 
elements of wildlife resources which often present important policy issues. For the purposes of 
this report, this discussion will be limited to commercially and/or recreationally important species, 
threatened and endangered species and unique and sensitive habitats. 

Commercially and Recreationally Important Species 

In the Pineywoods of East Texas, trapping and hunting have been activities of great 
commercial and recreational significance. A brief synopsis of fur harvest activities and furbearer 
population status follows. After the fur harvestlfurbearer discussion, data and trends regarding 
hunting in East Texas will be discussed by species. 
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The TPWD evaluates fur harvest for the State of Texas on an annual basis. Brownlee 
(1991), furbearer program leader for TPWD, estimates the Pineywoods ecological region as 
second only to the Edward's Plateau in terms of average annual fur harvest. On a statewide 
basis, fur harvests have declined dramatically. The 1989-90 fur season suffered a 52% harvest 
decrease from the nine-year average posted between 1979-1987 (perkins, 1990). This drop was 
undoubtedly linked to a considerable reduction in fur prices in the 1988-89 and 1989-90 seasons. 
Numbers of trapper's licenses sold have decreased dramatically over the years as well. Between 
1979 and 198046,245 were sold as compared to 14,157 sold in 1989-1990. 

The 1PWD collects incidental data on furbearer abundance between July and October 
through spotlight surveys, which are primarily conducted to assess White-tailed Deer populations. 
Measurable populations for Raccoon (8.31 animalsl100 miles), Opossum (1.11/60 miles), Skunk 
(1.42/100 miles), Gray Fox (0.301100 miles), Coyote (0.71/100 miles) and Bobcat (0.20/100 
miles) were obtained in the Pineywoods ecological area (Sorola, 1990). In general, furbearer 
harvests have declined over the last decade for a number of reasons. It would be safe to assume 
this activity·will increase if and when fur prices rise again. Hunting activities contribute 
significantly to the East Texas economy. Brief population and harvest summaries of the more 
commonly hunted species of waterfowl, upland game birds, Rabbit and White-tailed Deer in East 
Texas follow. 

Several species of waterfowl winter in the study area. Available data from the TPWD 
consists of mid-winter waterfowl surveys and hunter harvest data from nearby reservoirs. Harvest 
data was unavailable when requested. 

The surveys are conducted in January on an annual basis by airplane. The state is 
partitioned into five zones which are flown by TPWD and USFWS personnel. The study area 
under consideration lies in the northeast zone and roughly corresponds to portions of the 
pineywoods, post oak savannah and blacldand prairie as mapped by Gould (1975). Since these 
zones are very large, the surveyors tend to focus upon large bodies of water where the birds are 
readily identifiable. Although they fly the individual zones, the overall goal is to provide 
population summaries on a state-wide basis. Five zones were surveyed but large portions of 
South and West Texas were omitted as they are generally considered to be areas harboring lower 
wintering waterfowl densities. The zones surveyed include the upper coast (Orange County to 
Aransas County), the lower coast (Nueces to Cameron Counties), the northwest (the panhandle 
and portions of the Rolling Plains), the north central (portions of the Cross Timbers, Edwards 
Plateau, Post Oak Savannah and Blacldand Prairie) and the northeast survey zones (as previously 
described). Table ll.20 summarizes these mid-winter survey results for the northeast zone. One 
species common to the five county study area is the Wood Duck. This species is not listed in 
Table ll.21 because it was not observed on the large reservoirs surveyed. This is not surprising 
since it is a forest species which uses the larger bodies of water less frequently. 
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TABLE ll.21 

MID·WINTER WATERFOWL SURVEY RESULTS FOR 
THE NORTHEAST ZONE, JANUARY, 1989 

Species Number Observed % Relative to State Total 
(By Species) 

Mallard 4,400 2.1 

Gadwall 5,700 11.5 

Widgeon 2,800 13.5 

Green-winged Teal 7,300 3.4 

Shoveler 100 0.3 

Canvasback 2,000 14.0 

Scaup 700 4.0 

Ring-neck 17,300 86.6 

Bufflehead 100 3.0 
, 

Unidentified Ducks 400 N/A 

Tallgrass Canada Goose 600 19.42 

Snow/Blue Geese 200 2.9 

Source: Lobpries, 1990. 

Infonnation regarding populations and harvest of upland game birds such as American 
Woodcock, Wild Turkey (stocking infonnation only), Bobwhite Quail and Mourning Dove in or 
near the study area follows. 

The American Woodcock constitutes an important game resource in the Eastern U.S. The 
TPWD, in cooperation with staff and students of the School of Forestry at Stephen F. Austin 
University, conducted a study of Woodcock density, distribution and harvest in the Pineywoods 
and Post Oak Savannah ecological regions (George, 1990). Twenty-five randomly selected 
singing ground survey routes were run in the Pineywoods. These yielded an average of 2.20 
birds per route which is comparable to figures gathered in prime habitat in the north-central U.S. 
(2.60/route). On a statewide basis, 2,526 Woodcock hunters harvested 2,382 birds over a 3,542 
hunter-day effort during the 1989-90 season. Table 1122 summarizes the survey data available 
from four of the five counties within the study area. 
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TABLE a22 

WOODCOCKSURVEYS~SFOR 
SELECTED COUNTIES IN THE STUDY AREA 

Number Woodcocks Heard 

County 1988 1989 1990 

Cherokee 2 1 0 

Nacogdoches 0 0 3 

Rusk 2 0 1 

Angelina 10 5 5 

Source: George, 1990. 

The Eastern Wild Turkey depends upon bottomland hardwood habitat in East Texas. 
Densities may reach one bird per ten acres in bottomland; as opposed to one bird per 25 acres 
in upland habitat (USFWS 1989). The Eastern Wild Turkey was almost extenninated from East 
Texas due to over-hunting and habitat loss. Re-stocking and other management efforts have 
brought populations back to near huntable levels again. TPWD has re-stocked turkey purchased 
from Midwest and Eastern States in Angelina and Rusk Counties. Between September, 1990 and 
March of 1991, two females were stocked in Angelina; and a total 24 males and 98 females were 
stocked at eight sites in Rusk County (TPWD, 1991). 

A state-wide quail census was initiated by TPWD in 1976. Data, albeit sparse, was 
collected for the Pineywoods up until 1988 when it was discontinued due to low counts. 
Huntable pockets of Bobwhite Quail exist in the five county region; however, this species does 
not provide a major hunting resource. In only three years, out of the eleven surveyed, were 
median quail counts even established in the only county surveyed of our five-county study area. 
The surveys took place in Rusk County and established median counts of two birds per route in 
1977,1981 and 1982. All other years surveyed between 1976 and 988 posted median counts of 
zero (Wilson, 199Oa). 

The Mourning Dove is considered the most important game bird in the U.S. and Texas 
as far as hunter recreation. The TPWD collects data regarding density and distribution in order 
to made harvest recommendations. A total of 133 randomly selected IS-mile call-count surveys 
are conducted in late May throughout all ecological regions of the state. Call counts yield data 
which is expressed as birds heard per route. Between 1967 and 1990, these figures ranged from 
5.2 to 21.1 and 13.4 to 31.2 birds heard per route in the Pineywood and Post Oak Savannah 
ecological regions, respectively. A route-regression analysis run on the long tenn data revealed 
a significant, long tenn decline in Mourning Dove population for the Pineywoods. Mourning 
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Dove hunter days per 1,000 acres ranged from three to six in Rusk, Angelina and Nacogdoches 
Counties to seven to twelve in Smith and Cherokee Counties (George, 1990). 

. Of all the mammals hunted in East Texas, squirrels rank first with over 2.5 million hunter 
days devoted annually. Gray Squirrels tend to inhabit bottomland hardwoods and mixed 
pine/hardwood areas (i.e., loblolly pine - beech - magnolia associations). Abundant hardwood 
fruit crops (mast) in these areas support the largest Gray Squirrel population densities. The Gray 
Squirrel, or "cat" squirrel, is a much more retreating species than the Fox Squirrel which prefers 
mature oaklhickory forest in uplands. As bottomland habitat decreases, so does the range of the 
Gray Squirrel. Conversely, the Fox Squirrel's range tends to increase with clearing and human­
related land uses. The Fox Squirrel thrives in agricultural and urban settings where the Gray 
cannot (USFWS 1985). No population or harvest data were obtained for either squirrel species. 

Rabbits constitute the fifth most often hunted species in Texas and the Pineywoods 
accounts for the largest harvest percentage among the ecological areas of the state (21 %). No 
rabbit population data exists for the Pineywoods ecological area since it is generally collected by 
the TPWD during quail census efforts which have been discontinued there. The state-wide 
figures yield an average of 2.03 Cottontails observed per 20 mile route. No Swamp Rabbits were 
observed during this effort. The reason for this is the western edge of the Swamp Rabbits range 
in Texas corresponds with the western edge of the Pineywoods ecological region which was not 
sampled (Wilson, 1990b). 

The White-tailed Deer is the most important game animal in terms of economic impact, 
in the State of Texas. Although nearly decimated in the early 1900's due to commercial and 
illegal hunting, the species has made a dramatic recovery (USFWS, 1985). In the past four years; 
however, drought conditions and increased hunting pressure has caused a 37% population decline 
in the Pineywoods. Long term (1980-1989) density in the Pineywoods is 27.7 acres per deer and 
19.8 acres per deer in the Post Oak Savannah. Fawn production and survival for the Pineywoods 
and Post oak Savannah is 0.24 fawns per doe and 0.34 fawns per doe, respectively. Sex ratios 
of 3.84 does per buck occur in the Pineywoods and 4.15 does per buck in the Post Oak Savannah 
(the worst in the State). Poor physical condition and antler development in the Post Oak 
Savannah indicate the White-tail population currently exceeds the carrying capacity of the habitat. 
Table 11.23 lists selected 1989 deer herd data for the five county study area (Gore and Reagan, 
1990). 
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TABLEn23 

SELECTED DEER HERD DATA FOR THE FIVE COUNTY STUDY AREA, 1989 

County Acres of Deer Est. Herd Composition 
Range Population 

% Bucks % Does % Fawns 

Rusk 448,133 9,763 5.3 94.7 0 

Nacogdoches 511,620 24,857 7.5 67.5 25.0 

Angelina 368,440 27,912 10.0 85.0 5.0 

Cherokee 598,280 21,367 12.3 78.9 8.8 

Smith- 94,134 369 50 50 0 

*Based on a very limited sample (1,020 acres) which took place in 1988. Data has not 
previously been collected in Smith County. 

Source: Gore and Reagan, 1990. 

Threatened and Endangered Species 

Section IlE.4 deals specifically with this important issue; however, a brief summary of 
this information follows. Wildlife species listed by the USFWS are presented in Table 11.24. 

Seven wildlife species of potential occurrence within the five county study area are 
designated as C2 by the USFWS. This ranking means that the species may need to be designated 
threatened or endangered but more research regarding the species biological vulnerability, status 
and taxonomy must take place before the status is designated. Candidate species (C2) in the five 
county study area include the Alligator Snapping turtle, Texas Horned Lizard, Louisiana Pine 
Snake, White faced Ibis, Bachman's Sparrow, Southeastern Myotis and Rafmesque's Big-eared 
Bat. 

Two wildlife species of potential occurrence within the five county study area are 
designated as threatened by the USFWS. These include the Arctic Peregrine Falcon and Piping 
Plover. Also the Black Bear is currently under consideration for threatened status. 
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Two wildlife species listed as endangered may potentially occur in the study area. These 
include the Bald Eagle and Red-cockaded Woodpecker. Additionally, although not placed in 
Table II.23, the Red Wolf (E) historically inhabited the area. This species is thought to be 
restricted only to upper coastal counties in Texas. The Red Wolf is not sure to exist even in 
these counties (Schmidly 1983). 

Please see Section IlE.4 for more details on sensitive plant, fish and wildlife species in 
the five county study area. 

d Unique or Sensitive Habitats 

Overall, the most critical wildlife habitats in the five county study area are bottomland 
hardwood forest and wetlands. For the most part, these occur as forested wetlands. 
Concentrations of mast producing trees and other wildlife food sources such as emergent aquatic 
vegetation are highest in these forested wetlands. These areas provide the essentials of good 
wildlife habitat (food. water and cover) for many wildlife species, including game. Gray 
Squirrels, White-tailed Deer, Mallards, Wood Ducks and Eastern Wild Turkey all depend heavily 
upon bottomland hardwoods and associated wetlands, (USFWS, 1985). 

Wetland resources are described in Section II.C.1 and their distributions illustrated in 
Exhibit II.4. These figures represent preliminary documentation only since no wetland 
delineations have taken place in the field Recently, the U.S. Fish and Wildlife Service released 
a document which outlines their basic preservation policy for bottomland hardwoods in Texas. 
A summarized description of areas considered by the USFWS (1985) to be important bottomland 
hardwood sites follows. 

Within the five county region, eleven sites have been preliminarily delineated by the 
USFWS as bottomland hardwood sites potentially worthy of preservation. A total of 62 such 
sites occur throughout East Texas and have been stratified according to their inherent value. 
Criteria such as stability of hydrological regime; habitat diversity and quality; waterfowl 
utilization and production; degree and imminence of threats; and presence of federal endangered 
or threatened species and state species of special concern factored into the priority designations 
for the individual sites. These eleven sites are discussed in more detail in Section II.E.1.e. 

e. Summary and Comparison of Previous Ecological Evaluations 

Two separate habitat-based ecological evaluations have been conducted within the 
proposed pool of Lake Eastex. These evaluations include a 1984 Wildlife Habitat Appraisal 
Procedure (WRAP) done by TPWD and the USFWS and a Habitat Evaluation Procedure (HEP) 
done by personnel from the U.S. Corps of Engineers, USFWS, TPWD and the Frasier Group, Inc. 
in November of 1988. Descriptions of each effort are followed by a summary which compares 
the data from each. 
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The Wildlife Habitat Appraisal Procedure 

The Wildlife Habitat Appraisal Procedure (WHAP) provides qualitative, holistic 
evaluations of wildlife habitat with minimal investments of labor (field work), and data analysis 
(Frye, 1991). The technique involves a three-stage approach which 1) measures key ecological 
condition components which conttibute to wildlife utility; 2) addresses potential for protected 
plant and animal occurrence, and; 3) analyzes acquisition priorities and management suitability 
for the given tract. Each section produces scores derived from the evaluation parameters which 
are combined to yield a final summary for the tract at issue. 

The WHAP focuses upon ecological productivity and diversity as an indication of habitat 
suitability for wildlife. Each vegetative cover type occurring within a WHAP study area is 
assigned a habitat quality (HQ) score based upon an evaluation of key components. These 
include: "site potential for woody and herbaceous plant production; age of existing vegetation; 
relative abundance of the habitat types and its value to wildlife; diversity of occurring woody 
species; vertical stratification of vegetation canopy cover; relative abundance or scarcity of dens 
and refuge sites; and availability of browse and herbaceous materials," (Frye and Curtis 1990). 
The habitat quality (HQ) score is directly comparable to a unit called the habitat suitability index 
(HSI) in the USFWS Habitat Evaluation Procedure (HEP). This HQ score ranges numerically 
from 0.0 to 1.0 with the higher number equating to the highest quality wildlife habitat. This HQ 
score, when multiplied by the number of acres of the given cover type, in a project area yields 
habitat units (HU). These HU values provide the means for evaluating project impacts in a 
standardized fashion (Frye 1991). 

Without foregoing or drastically altering a project, such as a reservoir, the only form of 
mitigation left is compensation for wildlife habitat losses which result from project impacts. In 
order to fully realize the value of the habitat within proposed project boundaries, every cover 
type, corresponding acreage of each type and percent of the reservoir areas containing these types 
are evaluated in accordance with the WHAP. Once each of these cover types is evaluated, they 
are assigned resource category designations per USFWS (1981) guidelines. These categories 
represent inherent importance of the habitat to evaluation species. These are defmed as "species, 
populations or communities representing ecological, social or economic aspects of the habitat," 
(Frye & Curtis 1990). Table 11.25 illustrates the resource categories, designation criteria and 
mitigation and planning goals used by lPWD and USFWS in comparing impacts of various 
projects. 
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TABLE II.2S 

USFWS RESOURCE CATEGORIES AND MITIGATION PLANNING GOALS 

Resource Category Designation Criteria Mitigation and 
Planning Goal 

1 High value for evaluation No loss of existing habitat l 

species - unique and value. 
irreplaceable. 

2 High value for evaluation No net loss of in-kind 
species and scarce or habitar value. 
becoming scarce. 

3 High to medium value for No net loss of habitat value 
evaluation species and while minimizing loss of in-
abundant kind habitat value. 

4 Medium to low value for Minimize loss of habitat 
evaluation species. value. 

Source: Frye and Curtis 1990 . 
1 Existing habitat values are those at the specific site.in question. 
2 In-kind habitat values are those of habitat of the same type. 

Another very important criteria involved with compensation of wildlife habitat losses is 
management According to this method, the concept of mitigation hinges not only upon 
acquisition of suitable land but also upon the proper management of suitable land Compensation 
requirements for habitat losses may be met by a level of management which sufficiently increases 
carrying capacity (based upon existing HQ values) to support existing wildlife plus additional 
populations roughly equivalent to those lost as a result of the project The following formula is 
utilized to determine compensation acreages for project losses, (Frye and Curtis 1990). 

HU's lost due to project = (acres impacted by project) (existing HQ values on impacted 
lands) 

HQ increase = HQ of compensation land after management - existing HQ of 
compensation lands 

HU's gained on compensation lands = (compensation acres)(HQ increase) 

Since compensation is the equal replacement of HU's, then: HU's lost due to project 
must equal HU's gained on compensation land; and 
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HU's lost due to project = (compensation acres needed)(HQ increase) or 
compensation needed = HU's lost due to project t- HQ increase. 

As a part of a joint publication, the USFWS and TPWD evaluated the 44 reservoirs 
proposed in the Texas Water Development Board's 1984 Water Plan. The goal of the evaluation 
was to determine preliminary acreage compensation requirements for projected losses suffered 
as a result of inundation. They assumed three levels of management which correspond to 
potential HQ gains predicted. These are briefly explained below. 

25% HO Gain = Minimal management i.e., marking wildlife management area 
boundaries; providing periodic protective surveillance; limited grazing control; and 
allowing habitat quality increases through natural succession. 

50% HO Gain = Moderate management: i.e., the above practices implemented; plus 
planting of selected seedlings and vegetation manipulation through mechanical means or 
burning. 

100% HO Gain = Intensive management: i.e., above mentioned practices, plus; extensive 
plantings of specific species; vegetative maintenance; wildlife trapping; transplanting and 
restocking; and public recreation use. 

Table n.26 summarizes the results of the TPWD/USFWS WRAP performed in 1984. 

TABLE 0.26 

Wll..DLIFE HABITAT APPRAISAL PROCEDURE (WHAP) RESULTS 
FOR THE PROPOSED LAKE EASTEX 

CoverTypel Loot HQI Habiw Management POleD1iaJ Compensali(lll 
Resouroe Category Ac:res HSI Uniu Opti(lll HQGaiD Requiremenu 

Loot (Ac:res) 

Gtul/Resoun:e 2,706 0.32 866 Minimum 25" 0.170 S,094 
Category - 3 ModenreSo-. 0.340 2,546 

Muimum 100-. 0.680 1,274 

PiDe-Hordwood ForatJ 2,999 0.62 I,SS9 Minimum 25" O.09S 19,568 
Resouroe ModenreSo-. 0.190 9,784 
Category - 3 Muimum 100-. 0.380 4,892 

Mixed Bcacynlmd 3,517 0.70 2,462 Minimum 25" O.07S 32,8Z7 
Hardwood FoIestI Modenre so-. 0.IS0 16,413 
Resouroe Category 2 Muimum 100-. 0.300 8,207 

Other 867 

Total 10,089 Minimum 25" 51,489 
Modenre So-. 28,744 
Muimum 100-. 14,373 

Sauoe: Frye ODd Curtis 1990. 
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The Habitat Evaluation Procedure 

The Habitat Evaluation Procedure (REP) differs from WRAP mainly in that it is a species 
specific habitat assessment approach, as opposed to a broad, ecological habitat assessment 
approach. The method assumes habitat quality and quantity may be assigned numerical values 
which may then be used when comparing alternative project or mitigation sites. Habitat 
Suitability Index (HSI) values are detennined on individual tracts by field inventory of key 
habitat components known to be vital to the species chosen. Existing habitat conditions are 
compared to optimum habitat conditions when calculating the HSI for the species. Since 
optimum habitat conditions are those which yield highest concentrations of the target species, the 
HSI represents an index of carrying capacity for the species on the given tract. As with WRAP, 
the HSI, multiplied by the acreage, provides a quantity of Habitat Units (HU's) for the subject 
tract and the specific species chosen (USFWS, 1980). Since many of the same concepts 
previously described for the WHAP apply to HEP, a discussion of the actual study perfonned for 
the proposed Lake Eastex follows. All descriptions and data concerning this effort were supplied 
by the Frasier Group, Inc. 

Coordination meetings to organize the study design for the habitat evaluation were 
attended by personnel from the Fort Worth District of the U.S. Army Corps of Engineers, the 
Environmental Protection Agency, the U.S. Fish and Wildlife Service and Texas Parks and 
Wildlife Department. During the course of these meetings, seven wildlife species and eight 
habitat components were chosen for evaluating the reservoir's impact. Wildlife species chosen 
include the Barred Owl, Gray Squirrel, Red-tailed Hawk, Green (or Green-backed) Heron, Belted 
Kingfisher, Swamp Rabbit. and Wood Duck. Habitat components include riverine, lacustrine, 
herbaceous wetland, shrub wetland, forested wetland, improved pasture, shrub-land, and 
deciduous mixed forest. Life requisites for the seven wildlife species were evaluated at 51 sites 
within the eight different habitat components using REP. Documentable field visits undertaken 
by members of the above mentioned inter-agency team took place November 2-4, 1988. 
Subsequent communication between the various agency personnel, Dr. Frasier and Mariah 
indicate the REP was not completed by the inter-agency team, but by the Frasier Group, Inc. 
Table 11.27 summarizes the data provided by the Frasier Group, Inc. 

Different results were reached in the WRAP and REP studies executed. The principle 
differences are found in the cover types chosen, the lost acreage figures, and the HQlHSI values 
assigned to the cover types. These categorical differences cause major changes to ripple through 
each entire study resulting in significant differences in suggested compensation acreages. 

Cover types delineated by Frye and Curtis (1990) are grasses, pine-hardwood forest. 
mixed bottomland forest and other. Cover types delineated by Frasier (1990) include improved 
pasture, pine-oak forest. oak-pine bottomland, oak bottomland and other. The most notable 
difference here is the separation, by Frasier (1990), of bottomland forest into the oak-pine and 
oak categories. 
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TABLEU.27 

HABITAT EVALUATION PROCEDURE RESULTS FOR THE 
PROPOSED LAKE EASTEX 

Cover Type Lost 
Acreage 

Improved 2,91S 
PastuIe 

Pinc/Oak 3,682 
Forest 

Oak/Pine 2,S32 
Bottomlands 

Oak 87 
Bottomlands 

Other 543 
Built-up 

Total 

HQ = Habitat Quality 
HSI = Habitat Suitability Index 
SOIll'te: Frasier, 1990. 

HQJHSI 

0.11 

0.17 

0.39 

0.69 

Habitat Management Potential 
Unit Loss Option (%) HQ Gain 

320.9 Minimum 25 0.28 
Modczate SO 0.4S 

Maximum 100 0.89 

625.9 Minimum 2S 0.21 
Moderate SO 0.42 

Maximum 100 0.83 

1104.S Minimum 25 0.16 
Modczate SO 0.31 

Maximum 100 0.61 

60.1 Minimum 25 0.08 
Moderate SO 0.16 

Maximum 100 0.31 

Minimum 25 
Moderate SO 

Maximum 100 

Compensation 
Acreage 

1,146 
713 
361 

2,981 
1,490 

7SS 

6,903 
3,563 
1,811 

7S1 
370 
194 

11,7S1 
6,136 
3,121 

In tenns of lost acreages, grasslands are fairly similar with Frye and Curtis (1990) 
showing 2,706 acres of grasses lost and Frasier (1990) showing 2,918 acres of improved pasture 
lost However, significantly different HQlHSI values were posted by Frye and Curtis (1990) for 
grasses (0.32) than that posted by Frasier (1990) for improved pasture (0.11). This seems to 
indicate Frasier finds all grasslands to be improved pasture and therefore, of significantly lower 
value as wildlife habitat . 

Lost acreages for the forest types become more difficult to compare due to the different 
cover types chosen for each study. Frye and Curtis (1990) show 2,999 acres of pine-Hardwood 
forest with a HQlHSI value of 0.62 to be lost Frasier (1990) delineates 3,682 acres of Pine/Oak 
forest with a HQlHSI value of 0.17 to be lost There is a notable difference between the 
bottomland cover types chosen by Frasier (1990) and Frye and Curtis (1990). That is, Frasier 
distinguishes between Oak/Pine bottomland and oak bottomland, whereas Frye and Curtis refer 
to only one mixed bottomland hardwood forest Frasier's Oak/pine bottomland to be lost consists 
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of 2,832 acres with a HQlHSI of 0.39 and the oak bottomland to be lost is 87 acres with an 
HQlHSI of 0.69. Frye and Curtis (1990) document 3,517 acres of mixed bottomland hardwood 
forest with an HQlHSI of 0.70 to be lost. This seems to indicate Frasier distinguishes between 
a mixed oak/pine (successional) bottomland forest and a mature, purely oak bottomland of 
relatively small acreage but extremely high habitat value. The resulting compensation acreages 
vary dramatically and are presented in Table 11.28. 

TABLE D.28 

COMPARISON OF WHAP AND HEP ACREAGE 
COMPENSATION REQUIREMENTS FOR THE 

PROPOSED LAKE EASTEX 
(BY MANAGEMENT LEVEL) 

Management Level (%) WHAP l - Acres 1ffip2 - Acres 

25 
50 

100 

1 Frye and Curtis, 1990. 
2 Frasier, 1990. 

57,489 
28,744 
14,373 

11,781 
6,136 
3,121 

The reasons for these significant differences may possibly be attributed to the different 
methodologies employed and the different times when they were conducted. Frasier (1990) used 
HEP, color infrared aerial photography (dated 1983) commercial timber stand data and conducted 
his study between 1988 and 1990. Frye and Curtis (1990) used LANDSAT imagery (dated 1974) 
and conducted their study in 1987. Between the different photography sets, field methodologies 
and dates of the two studies different results might be expected 

3. Aquatic Fauna and Flora 

The purpose of this section is to characterize the aquatic fauna and flora within the study 
area. A regional overview of the surface water hydrology and regional aquatic resources is 
presented initially. This is followed by a description of the various aquatic habitats within the 
Angelina-Neches Basin and a discussion of the species of potential occurrence with each of the 
various habitat types. Next, the important aquatic species in the study area will be discussed 
Finally, a description of the unique and/or sensitive aquatic resources in the study area is 
presented. 
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a. Regional Overview 

An overview of the aquatic resources in the study area is presented in this section. This 
overview includes a review of the surface water hydrology (and water qUality) of the Angelina­
Neches River Basin with specific emphasis on the aquatic resources directly related to Mud 
Creek. 

Angelina-Neches River Basin 

The proposed Lake Eastex reservoir project lies in the Angelina-Neches River Basin. This 
basin extends generally to the southeast and is bordered on the west by the Trinity River Basin, 
on the north and east by the Sabine River Basin, and on the south by the Neches-Trinity Coastal 
Basin. The Angelina River drains the northeastern one-third (3,575 square miles) of the drainage 
basin. The Neches River Basin which constitutes the remaining two-thirds (6,555 square miles) 
of the (10,130 square miles) basin is drained by the Neches River, Pine Island Bayou and Village 
Creek. The dividing line between the Angelina and Neches River Basins runs south to southeast 
from the City of Tyler to the confluence of the two rivers. The Angelina River arises near 
Freeneytown (Rusk County) at an elevation of 290 feet and flows 205 miles to its confluence 
with the Neches River. The origin of the Neches River is near Canton (Van Zandt County) at 
an elevation of 590 feet, and flows approximately 416 miles to Sabine Lake (COE 1982). 
Village Creek and Pine Island Bayou are major tributaries of the drainage basin south of the 
confluence of the Neches and Angelina Rivers. 

N~e reservoirs greater than 750 acres, have been implemented in the drainage basin 
covering a total area of 166,770 surface acres. Sam Rayburn Reservoir and Lake Palestine are 
the largest, covering 114,500 acres and 25,560 acres, respectively, with Kurth Lake being the 
smallest at 770 acres. Table II.29 provides the surface acreages of the nine reservoirs in the 
drainage basin. 

TABLE ll.29 

SURFACE ACRES OF EXISTING RESERVOIRS 
IN THE ANGELINA-NECHES RIVER BASIN 

Reservoirs Surface Area (acres) 

Sam Rayburn Reservoir 114,500 
Lake Palestine 25,560 
B.A. Steinhagen Lake 13,690 
Lake Tyler (East & West) 4,800 
Striker Lake 2,400 
Lake Nacogdoches 2,210 
Lake Athens 1,520 
Lake Jacksonville 1,320 
Kurth Lake 770 

Total 166,770 
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The Texas Water Commission (1990) has divided the drainage basin into 14 segments 
consisting of 749 stream miles and five major reservoirs covering 159,981 acres (TWc, 1990). 
The locations of these segments are presented graphically in Exhibit IT.IO. A summary of 
designated areas and water quality status of each of the ~gments is presented in Table IT.30. In 
general, the water quality parameters are well within the criteria for the segments and the aquatic 
habitat is described as high quality by the TWC. 

The proposed Lake Eastex will be located on Mud Creek which flows to the southeast 
with the upper reaches of the watershed being approximately fifteen miles southeast of Tyler, 
Texas in Smith County. Mud Creek intersects the Angelina River nearly six miles south of the 
town of Reklaw in Cherokee County. The proposed dam will be located approximately sixteen 
river miles upstream from the confluence with the Angelina River in Cherokee County. 

The proposed Lake Eastex watershed will have a contributory drainage area at the dam 
site of 391 square miles located in Smith, Cherokee, and Rusk Counties. Major impoundments 
upstream of the proposed reservoir site include Lakes Tyler and Tyler East which control 107 
square miles of drainage area combined. 

In 1984 the Texas Department of Water Resources (fDWR) conducted an intensive 
survey of segment 0611 of the Angelina River. Approximately 36 stations were set up on the 
Angelina River and its tributaries starting in Tyler, Texas and ending at the Sam Rayburn 
Reservoir. Water quality throughout this system ranged from moderate to poor. The poorest 
water quality was found in two places: just south of Tyler and slightly north of Sam Rayburn 
Reservoir. Moderate water quality was found throughout Mud Creek and its tributaries between 
Tyler and Sam Rayburn Reservoir. The TDWR concluded that the poor water quality in the 
northern area of the basin came from the City of Tyler Southside Wastewater Treatment Plant 
discharge. Dissolved Oxygen (00) conditions were extremely low at Stations C2 and C3 but 
recovered after several miles as seen at Stations C4 and C6. Extremely low 00 conditions in 
this area may have been caused by sluggish water velocity, low atmospheric re-aeration, heavy 
shading and organic loading from wastewater treatment plants. Paper Mill Creek was also a poor 
water quality tributary lying just north of Sam Rayburn Reservoir. This creek had critically low 
oxygen concentrations due to wastewater from a paper product company (fDWR, 1984). The 
locations of the sample stations and data collected from Mud Creek are presented in Exhibit IT.ll 
and Table IT.3I, respectively. Note, significantly more detail on the surface water hydrology and 
water quality of the study area is presented in Section ll.B.I of this Volume. 
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Exhibit II.ll 

C4* Aquatic Sampling 
Station 

Source: T DWR, Davis, 1985 

-..--------

WATER QUALITY SAMPLING STATIONS 

IN THE VICIN ITY OF THE PROPOSED LAKE EASTEX 



Station 

Cl 

C2 

C3 

C4 

C5 

C6 

TABLE ILJt 

WATER QUALITY DATA FROM SAMPLING STATIONS 
ON MUD CREEK 

Time Dissolved Oxygen Temp oC 

mg/l % Sat. 

0940 3.7 44.9 25.0 
1350 3.9 48.2 26.0 
1830 3.9 47.3 25.0 
0540 3.2 38.1 24.0 

3.6 44.2 24.9 

1025 0.0 0.0 27.0 
1420 0.2 2.5 27.0 
1900 0.1 1.3 27.0 
0630 0.1 1.2 25.0 

0.1 1.3 26.4 

1050 3.0 36.4 25.0 
1440 3.7 46.6 27.0 
1920 1.8 22.2 26.0 
0700 1.8 21.0 23.0 

2.3 28.4 25.0 

1125 5.6 67.9 25.0 
1525 6.1 75.4 26.0 
2000 6.4 I 79.1 26.0 
0735 5.6 66.7 24.0 

6.0 72.6 25.2 

1600 4.5 55.6 26.0 

1045 5.0 62.0 26.2 
1420 7.0 90.6 28.6 
1910 7.3 94.0 28.3 
0610 5.4 64.7 24.3 

6.2 78.4 26.7 

Source: IDWR, 1985 
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pH 

6.5 
6.5 
6.5 
6.2 
6.4 

6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

5.9 
6.2 
6.2 
6.2 
6.2 

6.8 

7.3 
7.6 
7.6 
7.4 
7.5 
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Mud Creek Drainage 

A physical description of Mud Creek downstream to the Angelina River is provided 
below. This description is based upon infonnation gathered from the IDWR (1985) and analysis 
of topographical maps and aerial photographs of the specified areas. 

Mud Creek of the Angelina-Neches Watershed System begins in central Smith County, 
just south of Tyler, Texas. The creek runs south by southeast for 41 miles until it reaches the 
Angelina River, which flows another 22 miles to the Sam Rayburn Reservoir in Angelina County. 
Important tributaries discharging into Mud Creek (listed from north to south) include West Mud 
Creek, Caney Creek, Birches Creek, Bridge Creek, Bendabout Creek, Horse Creek and Cooke 
Creek. Intensive survey studies on West Mud Creek contributed much of the data for the 
following descriptions. 

Mud Creek is divided into two sections. The first section occupies an area from Tyler 
to U.S. Highway 79; and the second site is from Highway 79 to the Angelina River. This section 
consists of a broad creek area and fast flow. The banks along this section are deeply cut. 
Detritus and organic matter are less prominent than in other areas. Many of the tributaries along 
this northern section are dominated by long, slow moving pools with few riffies or stagnant 
pools. The faster flowing streams along this section are primarily caused by the discharge from 
Lake Tyler. Natural springs may also contribute to the flow in this area of the creek. Several 
studies performed in this area concluded that the tributaries and water systems impair the aquatic 
communities in this section. For instance, a study perfonned on West Mud Creek by the TWC 
(1988) concluded that throughout the Northern Mud Creek area under low flow conditions, 
dissolved oxygen levels were extremely depressed. Fecal coliform levels were also listed as 
exceeding the criterion of 200 colonies per 100 ml throughout much of the extreme northern 
section of Mud Creek (TWC 1988). 

As Mud Creek flows south past Highway 79, the main creek separates into several types 
of water systems. These systems include sloughs, stagnant pools, oxbows, long slow moving 
pools, alternating patterns of riffles and large backwater pools. In general, this area typifles a 
swampy or boggy region. From Highway 79 to the Angelina River, Mud Creek becomes braided 
into several channels. These channels fonn all the water systems mentioned above and still 
manage to flow in a south by southeast direction. The water quality of Mud Creek is considered 
to be moderate by IDWR (1985), due primarily to the reduced waste loading from the tributaries. 
These tributaries may contribute to low pH values and 00 concentrations because of acidic leaf 
litter and organic material coming from the slow moving pools (IDWR, 1985). 

Mud Creek generally has two types of water systems which are characterized either by 
swift moving riverines or stagnant slow moving tributaries. Overall the water quality ranges from 
moderate to good. 
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b. Aquatic Habitats and Species 

The Angelina-Neches Basin contains five types of aquatic habitats. The following habitats 
are listed and generally described below: Reservoirs, Rivers, Intennittent Streams, Perennial 
Streams, and Estuaries. 

Reservoirs 

As previously mentioned., nine reservoirs with a total surface acreage of 166,700 acres are 
located in the Angelina-Neches River Basin. Reservoirs can be defined as large bodies of water 
that are somewhat homogenous in water quality and can be assumed to provide common habitat 
for a variety of fish species. Because of the vast acreage that reservoirs occupy the number of 
individuals would likely be greater than that of riverine type habitats. Fish species of potential 
occurrence in reservoirs in the Angelina-Neches basin are identified in Table 1132. 

Rivers and Streams 

For the purpose of this report. rivers are classified as free flowing bodies of water which 
usually sustain flowing water all year long and provide habitat for a variety of species. Streams 
are defmed as small free flowing water systems with seasonal changes in water levels. Streams 
include riffles, runs and long slow moving pools. These streams most likely provide habitat for 
the majority of different species found in this river basin. Intennittent streams are water systems 
that are either temporary or have the potential to dry up. This type of system provides habitat 
for species that can survive in stagnant or slow moving bodies of water. In Texas, these 
intennittent streams have a tendency to be at maximum capacity during the spring and completely 
dry during late summer. 

Mud Creek contains many different habitats within its riverine and stream systems. These 
habitats include runs, riffles and pools. Runs primarily include areas where flow is more 
noticeable compared to stagnant bodies of water. Riffles are shallow, swift, gravelly sections of 
streams. Pools include long, slow moving bodies of water or stagnated sections of water. 
Oxbow lakes are also present within this system. These types of lakes are fonned by rivers or 
riverines, which actually change direction, cutting off bodies of water that were formerly part of 
the river system, and leave a lake type system. Along Mud Creek's water system, leaf litter and 
debris has had an impact on this system by providing a range of habitats within these subhabitats. 
Dominant fish species of potential occurrence in riverine habitats are presented in Tables ll.33, 
ll.34, and ll.35. 

A summary of fish species of potential occurrence (and corresponding habitat types) 
throughout the Angelina-Neches River Basin is presented in Table ll.36. 
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TABLEll.32 

FISH SPECIES OF POTENTIAL OCCURRENCE IN RESERVOIRS 
IN TIlE ANGELINA·NECHES RIVER BASIN. 

Scientific Name Common Name 

Petromyzontidae 
Icl!y;"yzon castaneus Chesblut Lam~y 

Polydontidae 
Polydon spataula Paddle FISh 

Lepisosteidae 
Atractosteus spatula AlligatOr Gar 
Lepisosteus oculatus Spotted Gar 

Amiidae 
Amia calva Bowfin 

Clupeidae 
Dorosoma pretense Threadfin Shad 
D.cepedianum Gizzard Shad 

Cyprinidae 
Cyprinus carpio Common Carp 
Notemigonus crysolucas Golden Shiner 
Notropis atherinoides Emerald Shiner 

Poecillida 
Poecilia catipinna Sailfin Molly 

Percichthyidae 
Morone chrysops White Bass 
M. Mississippiensis Yellow Bass 
M. saxalitis Striped Bass 

Centrarchidae 
Micropterus punctulatus Spotted Bass 
M. salmows Large Mouth Bass 
Lepomis gulosus Warmouth 
L. cyanellus Green SunfISh 
L. punctatus Spotted Sunfish 
L. microlophus Redear Sunfish 
L. macrochirus Blue Gill 
L. megalotus Longear SunfISh 
P omo::cis annularis White Crappie 
P. nigromaculatus Black Crappie 

Catostomidae 
Ictibus bubalus Smallmouth Buffalo 
Carpiodes carpio River Carpsucker 
Erimyzon oblongus Lake Chubsucker 

Ictaluridae 
Ictalurus punctatus Channel Catfish 
I·furcatus Blue Catfish 
Pylodictis olivaris Flathead Catfish 

Source: (Lee. D.S .• et al •• 1990) 
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TABLE 11.33 

FISH SPECIES OF POTENTIAL OCCURRENCE WITIllN RIVERINE 
TYPE HABITATS IN THE ANGELINA·NECHES RIVER BASIN 

Scientific Name Common Name 

POlY=~ Po n spataula Paddle Fish 

Lepisosteidae 
Atractosteus spatula Alligator Gar 
Lepisosteus oculatus Spotted Gar 
L.osseus Longnose Gar 

Clupeidae 
Dorsoma pretense 'Ibreadfm Shad 

Characidae 
Aslyanax mexicanus Mexican Tetra 

Cyprinidae 
Hybopsis storeriana Silver Shub 
Notropis atherinoides Emerald Shiner 
N. amibilis Texas Shiner 
N. texanus Weed Shiner 
N.amnis Pallid Shiner 
N. venustus Blacktail Shiner 
N. volucellus Mimic Shiner 
Pimephales vigilax Bullhead Minnow 
Campostoma anomalum Central StoneroUer 

Cyprinodontidae 
Zygonectes olivaceus Blackspotted Topminnow 

Poecilillidae 
Poecilia latipinna Sailfin Molly 

Percichthyidae 
Morone chrysops White Bass 
M. "ussissippiensis YeUow Bass 

Source: (Lee. D.S .• et al .• 1990) 

TABLE 11.34 

FISH SPECIES OF POTENTIAL OCCURRENCE IN 
RIFFLES AND CHUTES IN THE ANGELINA·NECHES RIVER BASIN 

Scientific Name Common Name 

Percidae 
Percina shumardi River Darter 
P. macrolepida Bigscale Logperch 
Etheostoma parvvipinne Goldstripe Darter 
E. radiosum Orangebelly Darter 
Phenacobius mirabilis SuckermouthMinnow 

Source: (Lee. D.S. et al .• 1990) 
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TABLEn.35 

FISH SPECIES OF POTENTIAL OCCURRENCE WITIHN 
SLUGGISH BACKWATER POOLS, AND SWAMPY AREAS 

IN THE ANGELINA·NECHES RIVER BASIN 

Scientific Name Common Name 

Centtarchidae 
MicropteTUS punctulatus Spotted Bass 
Lepomis cyanellus Green Sunfish 
L. auritus Redbreast Sunfish 
Pomoxis annularis White Crappie 
P. nigromJlcuiatus Black Cmppie 

Cyprinidae 
Ciprinus carpio Common Carp 

Catostomidae 
MinytremJl mJ!/anops Spotted Sucker 
Erymyzon oblongus Creek Chubsucker 

Ictaluridae 
Ictalurus punctatus Channel CatfISh 
I./urcatus Blue Catfish 
I. mJ!/as Black Bullhead 
Noturus noctUTnus Freckled Madtom 

Percidae 
Percina sciera Dusky Darter 
Ammocrypta vivax Scaly Sand Darter 
A. clara W. Sand Darter 

Lepisosteidae 
Lepisosteus oculatus Spotted Gar 

Amiidae 
Amia calva Bowfin 

Clupeidae 
DorosOmJl cepedianum Gizzard Shad 

Esocidae Redfin Pickerel 
Essox OfTU!ricannus Chain Pickerel 
E. niger 
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TABLE II.J5 (contiDued) 

Scientific Name Common Name 

Cyprinidae 
Notllmigonus crysolucas Golden Shiner 
Notropis amabilis Texas Shiner 
N·IUlMus Ribbon Shiner 
N. umbratilis Redfln Shiner 
N. comutus Common Shiner 
N. tuanus WcedShiner 
N. sabi1UJ4 Sabine Shiner 
N. lutrensis Red Shiner 
N. atrocaudHs Blackspot Shiner 
N. buchanani Ghost Shiner 
Hybognatlws nuchalis Mississippi Silver Minnow 
P~phales promelas Flathead Minnow 

Cyprinodontiidae 
Fwrdulus chrysotus Golden Topminnow 
F. blairae Batatit 

Poecilidae 
Gambusia ajJinis Mosquito FISh 
PoeciliIia laJipinna Sailfin Molly 

Centrarchidae 
upomis symmetricus Bantam Sunf"1Sh 
L. punctatus Spotted Sunfish 
L. microloplws Redaer Sunfish 
L. macrochirus Blue Gill 
L.humilis Orange Spotted Sunfish 
L. marginatus Dollar Sunfish 
Centrarclws macroptllrus Flier 
Elassoma zonatun Banded Pygmy Sunfish 

Catostomidae 
Moxostima congestum GrayRedhorse 
Minystrema melanops Spotted Sucker 
Erymyzon sucena Lake Chubsucker 

Ictaluridae 
/ctaill1'US natalis Yellow Bullhead 
Noturus gyrinus Tadpole Madtom 

Aphredoderidae 
Aphredoderis sayanus Pirate Perch 

Percidae 
Eth4ostoma chIororosumum Bluntnose Darter 
E. gracile Slough Darter 
E·lusilorme Swamp Darter 
E. spectabile Orange-throated Darter 
E. proeliare Cypress Darter 

;:)ource: \Lee, lJ.;:). et lU., l~). 
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Sciemific N ...... 

Petrcmyzaalidle 
lcillJJylfryzmc ctIItIIMw 

Polydcnlidae 
Polyod<Jt!3pataMltJ 

Lepisostcidae 
Alrtu:tml .... qJQhIJa 
UpiMMk ... ocul4l ... 
L. ou.tu 

Amiidae 
Mia t>JIwJ 

Anguillidae 
AlrauiJla TIlJIr,,14 

Oupeidae 00,_ p,lIlMlU. 
D. c.podiaItum 

I!socicloe 
&c "",.,ictJmu 
B.IIig., 

CIwacidM 
A.r/,)ooIra% rrwdcIut ... 

Cyprinidae 
Cyprilltu carpio 
Noumigo_ Cr:poillCloU 

OpsoptJlodUl ."wille 
Hybopsi3 lIor.rimuJ 
P MIIIlCObi118 mirabiJi3 
NOIropi3 tJlMriMidu 
N. amabiJi3 
N.J-... 
N • ....muiJi3 
N. corJCllllU 
N.1UIUuu 
N. Mbiluu 
N. GIrIIfU 
N._ 
N. 11IIn1Ui3 
N. tJl,OCIJudali3 
N. voluc.Utu 

-', N. buchmla.u 
HyborllDlJuu 1IucittJJi3 

PilMpItalu vigiUu 
P. prcttwltu 
CamptulomtJ IJlIDmtJlIIIfI 

TABLE n36 

FISH OF POTENTIAL OCCURRENCE IN THE 
ANGELINA-NECHES RIVER BASIN 

(BY HABITAT TYPE) 

CcmmaI N ...... Habiw 

ClIaImn Lampny Lorp rlYer bui1IIIIarp bodies of waier. 

Poddle FiJb Lorp bodies of _/1uae Cree flowing riven/improv .... eull. 

AlIig ..... G .. Free flowing ri~cin, cIcar Wiler wiIh mIlCh l'luatic ""gewion. 
Spoiled Gar Brockish wiler of 1arger 1U'eImI. 

Len.,.,... Gar 

Bowfin SIugilb/cIear, vegelalive low laad walml 

AmericmEel CcmmaI in mOlt lquatic I)'IIemI dw have ICCeIS 10 die .... 

'Ilueodfin SIwI Lake., ponds, eaIIWiea II1II reoawin, swift flowing riven. 
Gizzard SIwI NIIWal in-Imd lakes, ponds, pool. md backwater. 

Redfin Pickerd Small quite heavily vegetated Walml like in _ •• 
OWnPicl<= ana ablDow vel~ sboaI water, deep labs. 

Mwcm Tetra SIIaIDI md rlYer bobiJata. 

CcmmaICap SIIaIDI,lak ... 
Golden Shinu Ponds, lake., J1ugish _', riven. 
Pugncoe Minnow Oeor, J1ugish, weedy waren. 
Silver Chub Larae, sihy riven. 
Suckenncutb Minnow Riftlea in sand bcuom. 
Emerald Shiner Lorp, opeD riven, 10k ... 
Teus SiUDer Spring beadwlIer trilxdaries, Iaraer riven. 
Ribboa Shinu Creeb, ditA:bes, agricuhural orea - very toiumL 
Redfin Shiner Small, medium me JIreImJ, 1""8 dow maving pools. 
Common Shiner AltemaIiDg pools, medilDD me JIIaIDJ, not riffleJ. 
Weed Shiner Open sand baa.om JIIaIDJ in slime JIIaIDJ. 

Satine Sbiner Smaller JIIaIDJ willi slight 10 moderate cunenL 

Pallid Shiner Medi1llll 10 luBe riven. 
Blacktail SiUDer Moderate 10 luBe riven. 
Red Shiner Low gradienl, bad<wlIer habitat - _ in high padienl JIIaIDJ. 

BlacI<spot Shiner Sballow, low flowing -.. 
Mimic Shiner Very luBe turbid riven. 
GhOlt Shiner Low gradient sectiau of luBu ct=Its md riven. 
MiuiJipy Silvery Pools, bacl<WaImI. Low grodieDt _ •. 
Minnow 
BuUbead Riven, _ pools. 

Flatbead Minnow Pools to flowing JIIaIDJ. 

Centnl StOIIerollu Riftlea, pool" ropid CW'\'eDL 

ll-84 

lockwood, Andrews & Newnam, Inc. 


















































































































































































































































































































































