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Ms. Cindy K. Bladey — N fp—
Chief, Rulemaking and Directives Branch P I (\\ I~ !\/ gf" D
Office of Administration

Mail Stop: TWB-05-BOIM

U.S. Nuclear Regulatory Commission

Washington, DC 20555-0001

RE:  Proposed Comanche Peak Nuclear Power Plants Units 3 and 4 Combined
License Application Review, Draft Environmental Impact Statement
(DEIS), Somervell and Hood Counti¢s

Dear Ms. Bladey:

Texas Parks and Wildlife Department (TPWD) received the August 6, 2010
notification for issuance of and request for comment on the above-referenced
DEIS. The notification was submitted in accordance with the National
Environmental Policy Act of 1969, as amended (NEPA), and the Fish and
Wildlife Coordination Act of 1934, as amended. Nuclear Regulatory Commission
(NRC) prepared the DEIS as part of its review of Luminant Generation Company
LLC (Luminant) application for combined licenses for construction and operation
of two new nuclear units at its existing Comanche Peak Nuclear Power Plant
(CPNPP) site near Glen Rose, Texas. U.S. Army Corps of Engineers Fort Worth
District (USACE) is a cooperating agency in the DEIS so that the EIS can be used
to decide on issuance of permits pursuant to Section 404 of the Clean Water Act
and Section 10 of the Rivers and Harbors Act.

Based on TPWD staff review of the information provided, TPWD offers specific
recommendations regarding the DEIS and concerns regarding the project that can
be found in Attachment A to this letter. Listed below are TPWD’s principal
concerns, which are more fully addressed in Attachment A:

e Hydrologic changes in the Brazos River ecosystem will result from increased
withdrawals and consumptive water losses and associated alterations in water
management from Possum Kingdom Lake to the Brazos River below Lake
Granbury. Impacts on aquatic and wetlands biota and habitat could be
substantial as a result of hydrologic alterations to the Brazos River system,
particularly Lake Granbury, Possum Kingdom Lake, and the river below Lake
Granbury. The reductions in water levels would likely change shoreline
vegetation, affect shallow water habitats, and affect access to both public and
private boat docks and ramps, especially during drought conditions. Reduced
Brazos River flows downstream of Lake Granbury may impact aquatic
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resources including the state-threatened Brazos Water Snake (Nerodia harteri)
and state-threatened and rare mussels.

e Proposed new location 345-kV transmission line routes have not been fully
assessed through a routing and alternatives evaluation, thus impacts associated
with the proposed new lines are not fully articulated. Without an assessment
of routes and their alternatives for inclusion in the DEIS, the NRC may be
segmenting project impacts under Section 1508.27 (7) of NEPA. This section
states, “Significance [of impacts] cannot be avoided by terming an action
temporary or by breaking it down into small component parts.”

e Because the new transmission- lines are in the vicinity of potential habitat,
known occurrences, and migratory corridors of endangered species, there may
be unforeseen impacts to the federal- and state-endangered Black-capped
Vireo (Vireo atricapilla) (BCV), Golden-cheeked Warbler (Dendroica
chrysoparia) (GCW), and Whooping Crane (Grus americana). Potential
impacts to these species associated with transmission line construction and
operation cannot be determined from the information presented in the DEIS,
as’ site surveys along the routes for suitable breeding and/or migratory
stopover habitat have not been conducted. '

e The approximate location of the proposed 345-kV Whitney transmission line
shown in the DEIS crosses Dinosaur Valley State Park. In addition to
providing habitat for the BCV and GCW, this state park offers public
recreation activities that would be impacted by construction of a transmission
line across or in sight of the park. This park and its viewshed should be
avoided if at all possible. If the final project design requires that transmission
lines cross any state-owned or managed lands, such as Dinosaur Valley State
Park, the NRC, Luminant, and Oncor should be aware of the requirements of
Chapter 26 of TPW Code (Chapter 26) discussed in Attachment A.

TPWD appreciates the opportunity to provide comments on this important project
and participate in the NEPA process. Please direct any questions to Kathy
Boydston at (512) 389-4638.

Sincerely,

Ross Melinchuk
Deputy Executive Director, Natural Resources
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Attachment A

This attachment contains Texas Parks and Wildlife Department (TPWD) specific recommendations
regarding the Draft Environmental Impact Statement (DEIS) and concerns regarding - Luminant
Generation Company LLC’s (Luminant’s) construction and operation of two new nuclear units at its
existing Comanche Peak Nuclear Power Plant (CPNPP) site near Glen Rose, Texas. This attachment
has been affixed to TPWD’s November 5, 2010 cover letter to the Nuclear Regulatory Commission

(NRC).

These recommendations are organized to parallel the DEIS format. TPWD provided scoping
comments for the project, as follows:

e August 3, 2007, Letter to William Wenstrom, Enercon Services, Inc. for preliminary rare,
threatened and endangered species information from Celeste Brancel

e February 16, 2009, Letter to Michael Lesar, NRC for scoping comments on Environmental
Report for preparation of Draft Environmental Impact Statement from Carter Smith via e-mail
from Kathy Boydston

e April 24, 2009, Letter to Michael Lesar, NRC follow-up to site audit visit on February 2, 2009
from Karen Hardin ‘

Project Description

The proposed project involves construction and operation of two new Mitsubishi Heavy Industries
U.S. Advanced Pressurized-Water Reactors, Units 3 and 4, to be located within the 7,950-acre
property boundary that includes Luminant’s existing reactors, Units 1 and 2. The new units would be
0.5 miles from the existing units and placed within a previously disturbed site. The project includes
construction of two wet mechanical draft cooling towers for each nuclear reactor. Cooling water
wotild be obtained from Lake Granbury-in Hood County by way of two new 42-inch pipelines. A
new 400-acre blowdown water treatment facility (BDTF), including two large ponds, would be built
- to reduce total dissolved solids (TDS) and chiorides of blowdown water. The BDTF would produce a
treated permeate stream, which would then be blended with the remaining untreated blowdown and
routed to Lake Granbury via two new 42-inch pipelines and underwater diffusers in the lake. Potable
water for personnel and support activities would be obtained from Wheeler Branch Reservoir (WBR).
The Somervell County Water District recently built WBR to supply water to the City of Glen Rose,
the CPNPP and surrounding communities. Additionally, the project would require associated
construction of five new 345-kilovolt (kV) transmission lines, three of which would be single-circuit
lines located on existing tower structures and two of which would be double-circuit expansions
requiring new or expanded 160-foot wide right-of-ways (ROW). The transmission lines requiring
new ROW include a 45-mile line to Whitney and a 17-mile line to DeCordova.

The proposed action evaluated three alternative sites within Texas, referred to as the  Coastal
(Victoria-Refugio County), Pineland (near Pineland, Sabine County) and Tradinghouse (near Waco,
McLennan County) sites. In addition to site location alternatives, the DEIS included a no action
alternative, system design alternatives and onsite mitigation alternatives to minimize impacts.
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General Comments

The NRC transmittal letter indicated that the NRC and USACE have different regulatory authorities -
and requests that if TPWD issues an incidental take statement then TPWD should specify within the
statement which terms and conditions are imposed on which-agency.

Under Chapter 68, Texas Parks and Wildlife (TPW) Code, state-listed species are prohibited from
take. TPW Code does ot establish an incidental take permit analogous to the U. S. Fish and Wildlife
Service (USFWS) Section 10 permit established under the Endangered Species Act. TPWD cannot
provide an incidental take permit in response to a DEIS.

Recommendation: Although TPWD does not provide incidental take permits, only personnel
with a TPWD scientific collection permit are allowed to handle and move state-listed species.
Should the applicant require moving state-listéd species out of harms way for construction
activities, the person handling the species must possess a scientific collection permit, which can
be obtained from TPWD Permitting Specialist, Chris Maldenado, at (512) 389-4647 or at
Chris.Maldonado@tpwd.state.tx.us.

TPWD notes various inconsistencies in the DEIS including the following:

e The number of potable groundwater wells stated on Page 2-20 differs from what is stated on -
Page 2-24. ’

e Section 5 species-specific reference for the Guadalupe bass (Mzcropterus trecuillii), TPWD
20094, is used for the reference on every state-listed species on Page 5-23.

e Section 7, Page 74 states the Squaw Creek Reservoir (SCR) is closed to recreational
activities, though Section 2 and most other references have been updated to indicate SCR is
now open for boating and fishing.

Recommendation: TPWD recommends all numerics, references and diiplicative statements
between sections of the DEIS be checked for consistency and accuracy to ensure the proposed

action is represented accurately and any contradictory statemerits have been removed from DEIS.

Specific Comments

1.0 Introduction

1.1.2 Preconstruction Activities

The NRC defines “construction” as those activities within its regulatory authority. NRC indicates
activities associated with the project that are not within the purview of the NRC action to license
Units 3 and 4 are grouped under the term “preconstruction” and "include clearing and grading,
excavating, erection of support buildings and transmission lines, and other associated activities. The
NRC does not consider the preconstruction activities as direct impacts from the proposed action and
has evaluated preconstruction activities in the cumulative impacts analysis.

Recommendation: TPWD does not agree with NRC’s decision regarding the exclusion of
preconstruction activities from the proposed action. TPWD finds the scope as defined by NRC to
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be too narrow to meet the requirements and intent of NEPA regulations. Under Council on
Environmental Quality regulations, Section 1502.4, “(a) Agencies shall make sure the proposal
which is the subject of the environmental impact statement (EIS) is properly defined...Agencies
shall use the criteria for scope (Section1508.25).”

Section 1508.25 clarifies the Scope criteria to include “connected actions,” defined in part as “(ii)
Cannot or will not proceed unless other actions are taken previously or simultaneously; (iii) Are
interdependent parts of a larger action and depend on the larger action for their justification.”

TPWD recommends the scope of the DEIS be revised to include the preconstruction activities.
Activities such as clearing, grading, excavating, and erection of support buildings and
transmission lines, and other associated activities are necessary to build, operate and maintain the

. niuclear reactor. These preconstruction activities are an integral part of the larger actlon and
should be under the scope of the DEIS.

2.0 Affected Environment
2.1 Site Location

The DEIS refers to the site plan Figure 2-3 when discussing various features of the facility, though
not all features are included or labeled on the figure. Major water features not represetited on the site
plan include the safety shitdown impoundment, non-radioactive wastewater evaporation potids, an
emergency spillway, stormwater retention ponds, and-drainage swales. The terminology referring to
several features is inconsistent or overlaps current features that support Units 1 and 2.

Recommendation: TPWD recommends the DEIS clearly labél various features as they relate to
the current units and the proposed units on the site. TPWD recommends all water features
discussed in the DEIS be shown and labeled on Figure 2-3 or a new figure to facilitate reader
clarity of the water features.

2.2.2 Transmission Lines and Other Offsite Corridors

Flgure 2-9 Federal Lands and State Parks in the Region does not include a representatlon of state
parks within the prOJect vicinity.

Recommendation: Geographic information system (GIS) shapefiles of park boundaries can be
obtained from TPWD GIS Laboratory Manager Kim Ludeke at (512) 389-8071 or
Kim.Ludeke@tpwd.state.tx.us. Figure 2-9 should include state parks or wildlife management.
areas that occur within the vicinity of the project including Cleburne State Park (SP), Dinosaur
Valley SP, Lake Whitney SP, Meridian SP, Lake Mineral Wells SP and Trailway, Possum
Kingdom SP, and Cedar Hill SP. The Eagle Mountain State Recreation Area is no longer owned
by TPWD, though identification of this park should be delineated on the map.

Section 2.3.2 Water Use
Page 2-20 includes information' regarding regional water projections of annual consumptive water

demand across the region, however the DEIS indicates that the regional water demand projections do
not include water requirements for the project nor for expanded development of natural gas from the
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Barnett Shale. Section 5.2.2 indicates that Luminant has participated in the Brazos Region G Water
Planning Group process to ensure that Units 3 and 4 water use impacts are managed in coordination
with other users. The DEIS lacks a summary of Luminant’s involvement in the process, does not
reveal an estimated projection of water demand based on the project or the Barnett Shale gas
developments, nor does it reveal when reports supporting such information would be available. These
" factors are essential to future projections and should be analyzed.

Recommendation: Because the water consumption of the project and the gas development of the
Barnett Shale are essential to future water demand and supply projections, TPWD recommends
these water use requirements be included in the discussion of Texas Water Development Board’s
regional water demand projections and the Texas State Water Plan. The DEIS should indicate
why these projections were left out of the Texas Water Development Board’s projections and
Texas State Water Plan. The DEIS should indicate when Luminant began its involvement in the
Region G water planning process for Units 3 and 4 and should provide an estimate of water
demand projections based on the project. The DEIS should indicate when reports supporting
future water demands for the project and for expanded development of natural gas from the
Barnett Shale will be avaxlable

Section 2.3.2.1 Surface Water Use

TPWD recommended in its February 16, 2009 comments that SCR be opened. for recreational use.
As such, DEIS page 2-24 indicates Luminant has reopened the reservoir for limited public use,
including boating and fishing.

Comment: TPWD recognizes and appreciates Luminant’s efforts at providing pliblic recreation
opportunity at SCR.

Section 2.4.1.1 Terrestrial Resources — Site-and Vicinity

Page 2-40 indicates the CPNPP site is a migratory stopover for birds, especially waterfowl. Within
Texas, the federal- and state-listed endangered Whooping Crane (Grus americanad) utilizes a 200-mile
wide primary migration corridor. The CPNPP site occurs within the central-most 60-mile wide
corridor within which 75 percent of migration sightings have been documented.

Recommendation: TPWD recommends the DEIS Page 2-40 reflect the Whooping Crane
migration corridor as an important migratory and stopover route that crosses the CPNPP site.

In addition to the ecologically oriented recreational areas and wildlife protection areas listed on page
2-40 and 2-41 of the DEIS, the Paluxy River and the section of the Brazos River below the Lake
Granbury dam down to its confluence with Camp Creek aré both identified by TPWD as ecologically
significant stream segments (ESSS). Through extensive review by TPWD staff, ESSSs throughout
the state were identified to assist regional water planning groups in designating ecologically unique
stream segments under Texas Administrative Code Title 31 Section 357.8. Until approved by the
legislature, they are not a legal designation. The Brazos River ESSS was identified because it was a
Texas Natural Rivers System nominee for outstandingly remarkable wildlife values and was rated the
number one scenic and recreational river in the northern half of Texas by the National Parks Service
(NPS) in 1995. The Paluxy River ESSS was identified as a riparian conservation area containing
Dinosaur Valley State Park, which is a National Natural Landmark. Additional information about
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ESSSs can Dbe found at  hitp://www.tpwd.state.tx.us/landwater/water/environconcerns/
water quality/sigsegs/.

Recommendation: TPWD recommends these two stream segments be included as ecologically
oriented recreational areas and wildlife protection areas in the DEIS.

Section 2.4.1.3 Important Terrestrial Species and Habitats

Page 2-45 indicates the federal- and state-listed endangered Black-capped Vireo (Vireo atricapilla)
(BCV) is only found in Oklahoma and Texas. BCV are known to nest in Mexico and winter
exclusively in Mexico.

Recommendation: TPWD recommends the DEIS include BCV current range.

Pages 2-46 and 2-47 and Chapter 4 pages 4-20 and 4-21 correctly indicate the BCV and the federal-
and state-listed endangered Golden-cheeked Warbler (Dendroica chrysoparia) (GCW) have been
observed .as foraging and nesting within _'Dihosaur Valley SP. TPWD records indicate the BCV and
GCW have also been observed at Fossil Rim Wildlife Center.(Fossil Rim)-and are identified as Texas
Natural Diversity Datdbase (TXNDD) Element Occurrence Record (EOID) 7664 and EOID 2780,
respectively. These occurrences were mapped and provided in ‘DEIS reference TPWD 2009i. Please
refer to.the additional attached detailrecords for these locations.

Recommendation: The DEIS should be updated to indicate that the BCV and GCW have been
recorded at Fossil Rim, which tentatively occurs within the proposed corridor of the 45-mile
Whitney transmission line. TPWD recommends the NRC contact Fossil Rim directly for more
current information on the documented rare, threatened and endangered species present at the site.
This facility conducts research ‘and breeding programs for endangered species, including native
and exotic endangered species. Subsequént chapters that.address impacts should include potential
impacts at Fossil Rim. Please note that latér sections in this letter address TPWD concerns related
to transmission lines in the vicinity of state parks and impacts-of transmission line construction on
wildlife, habitats and paleontological resources.

Page 2-47 indicated thé Whooping Crane could. possibly migrate over the project area, though no
natural heritage records for occufrence exist for the species in Hood, Somervell or Bosque counities,
nor are there natural heritage records for ocecurrences within 10 miles of the site, transmission lines,
and pipelines.

It is important to understand the basis and limitations of the TXNDD dataset for appropriate
interpretation. For the Whooping Crane, methodology includes mapping only wintering grounds and
repeated-use stopover sites in Texas. Because observations of birds in migration would not be
mapped, the TXNDD is not expected to contain an occurrence record of a migratory flyover or single
confirmed stopover of the Whooping Crane. As indicated in previous correspondence, for federally-
listed species it is important to contact the USFWS for additional data and mformat10n on these
species.

Recommendation: TPWD recommends the NRC consult with the USFWS for possible

additional information on the nearest and most current recorded stopover sites for the Whooping
Crane in central and north Texas.
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The DEIS should include additional detail on this species, including the potential on-site habitat
and suitable stopover habitat in the vicinity of the proposed transmission lines and pipelines.
Wetland habitat should not be limited to jurisdictional wetlands, as non-jurisdictional wetlands
also provide habitat for the Whooping Crane. Further information on the Whooping Crane
migration corridor and Whooping Crane migratory behaviors are available in the International
Recovery Plan for the Whooping Crane (USFWS 2007) at http:/ecos.fws.gov/docs/
recovery plan/070604_v4.pdf and in Whooping Cranes and Wind Development: An Issue Paper
(USFWS 2009) at http://www.fws. gov/southwest/es/llbrary/

~ Page 2-50 mentions a record for the species of concern Glen Rose yucca (Yucca necopina) as
possibly occurring within the discharge pipeline ROW. TPWD is including more:detailed reports and
maps for all records of rare and listed species within 1.5 miles of the project site, transmission lines
and pipelines. Please note that three records for this species, EOID 8961, 7952 and 813, could occur |
in the ROW of the transmission line or water pipeline, depending on the final proposed alignments.
As indicated through previous correspondence, the TXNDD ‘does not include a representative
inventory of rare resources in the state. Absence of information in the database does not imply that a
. species is absent from the area. :

Recomnmendation: TPWD recommends updating the DEIS to indicate that Glen Rose yucca may
occur where suitable habitat is present and: su1table ‘habitat for the species may occur-within the
project site mcludmg the proposed transmission ‘line:and plpehne ROWs.

Figure 2-13 shows the appr0x1mate 345-kV transmission lme alignment to Whitney could cross
through both Dinosaur Valley 'SP and Fossil Rim. Ecologlcally .oriented recreational areas identified
in the DEIS as wildlife protection areas include, among others, Dinosaur Valley SP-and Fossil Rim,
though Page 2-50 indicates that Dinosaur- ‘Valley SP is the only wildlife protection area that could
potentially be affected by new transmission line constriiction.

Recommendation: The DEIS page 2-50 should be updated to reflect that Fossil Rim may also be
affected by a transmission line crossing. Subsequent DEIS evaluatlon of impacts associated with
the Whitney transmission line should also include Fossil Rim.

Section 2.4.2.1 Aquatic Resources — Site and Vicinity

The discussion of Lake Granbury aquatic community states that fish populations have been adversely
affected since 2001 by golden alga (Prymnesium parvum) and that Lake Granbury has experienced
relatively recent major fish kills, dated 2005, as a result of golden alga blooms. These findings were
based on a 2009 reference to TPWD’s website for golden dlga. Please note that in 2009, golden algae
did not create a large fish kill as in years prior to the fish studies conducted in 2007 and 2008 by
Luminant’s consultant, Bio-West. TPWD’s data regarding the reduced impacts due to golden algae in
recent years do not support the DEIS claim that the Lake Granbury fishery is declinirig due to the
algae. TPWD previously commented on this during the scoping process. Additional links on
TPWD’s website provide status reports showing that from 2007-2009 Lake Granbury did not
experience further fish kills of large magnitude.

Additionally, pages 2-54 and 2-66, and portions. of Chapter 7, Section 7.3.2 continue to use older

references and suggests that the fisheries in Lake Granbury have been severely impacted by golden
algae. This conclusion is not warranted or scientifically documented. Current information is
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available online to more appropriately describe the status of the Lake Granbury fisheries. Lake
Granbury is still a very good fishery, though varies depending on the species.

Recommendation: TPWD recommends the DEIS be modified to correctly characterize the
historic and current condition of the fisheries in Lake Granbury using the best currently available
information. The most recent survey :is online at http:/www.tpwd.state.tx.us/
publications/pwdpubs/media/lake _survey/pwd_rp_t3200_1300_2009.pdf.

The status for the state-listed threatened Brazos Water Snake (Nerodia harteri) on page 2—74 and in
Chapters 4 and 5 notes the species as havirig not been observed in 20 years.. Recent thesis work has
found populations of this snake above and below Lake Granbury in the Brazos River. These surveys
were conducted in 2006-2008. This species was not found in Lake Granbury; the researcher noted
that high lake levels and undesirable sampling period (July) combined to reduce the likelihood of
finding this snake. Habitat for this species was found just below the Decordova dam and at the
confluence of the Paluxy River and Brazos River (McBride 2009).

Recommendation: TPWD recommends the DEIS include more vcuvrrent information on this
species, its prey and habitat. A copy of the thesis is attached for your reference.

Page 2-54 indicates surveys of the lake bottom above the Lake Granbury dam identified a limited
community of benthic macroinvertebrates. No mussels appear to have been found; however all
sampling appears to have been conducted around the cooling water intake and discharge points. The
methodology used to identify sample locations on the lake bottom was not described.

Recommendation: The DEIS should clarify why sampling was restricted to the areas around the
intake and discharge points. Since effects in an aquatic environment can spread to both upstream
and downstream reaches of a waterbody, the methodology used to select the sampling locations
should be described. To properly characterize’ the benthic fauna, sampling shotild include areas
representative of the variations in habitat used by benthic macroinvertebrates.

On November 5, 2009, the Texas Parks and Wildlife Commission acted to place 15 native freshwater
mussel species on the state threatened species list; therefore, previous TPWD correspondence
regarding the proposed project did not fully address the newly-listed species. The DEIS correctly
identifies the threatened listing status of the Texas Fawnsfoot (Truncilla macrodon), False Spike
(Quadrula mitchelli), and Smooth Pimpleback (Q. houstonensis). However, the 2007 and 2008 Bio-
West fish surveys, which occurred at the project footprint location within Lake Granbury and at
limited survey locations downstream of Decordova Dam within the Brazos River do not appear to
have utilized appropriate survey methodology to assess mussels in the Brazos River from Possum
Kingdom Lake (PKL) to downstream reaches below Lake Granbury. These areas of the river would
experience changes in flow rate due the project as discussed later in the DEIS.

The DEIS indicates that the Brazos River from Lake Granbury downstream to Lake Whitney could
contain habitat supportive of rare and threatened mussels, though none were found during the Bio-
West studies and none are known to occur in this river segment. Please note that the Brazos River
from the dam at PKL in Palo Pinto County downstream to FM 2580 in Parker County, is designated
by Texas Administrative Code (TAC Title 31, §57.157) as a mussel sanctuary. Surveys determined
that some of the last remaining Texas Fawnsfoot mussels occur in this area. Texas Fawnsfoot only
occurs in Central Texas and only about a dozen specimens have been found alive in recent decades
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(Howells 2004). Additionally, TPWD survey records of Brazos River in the vicinity of the project,
which are not currently included in the TXNDD, indicate Texas Fawnsfoot in the area. Live Texas
Fawnsfoot were found in Palo Pinto and Parker counties, and dead Texas Fawnsfoot ranging from
recently dead to very long dead were found in Somervell, McLennan, and Stephens counties (Howells
1994 and 1996). Texas Mussel Watch Program found dead shells or valves in the following counties
and years: Hood 2005, 2006, 2007; Somervell 2007; and Palo Pinto 2000.

Recommendation: TPWD recommends the DEIS include a description of the mussels sampling
methodology and its appropriateness for obtaining baseline data. The DEIS should include a
summary of existing TPWD survey data for mussels from PKL to downstream of Lake Granbury.
Because the data may be outdated, TPWD recommends Luminant conduct additional pre-
operation mussels sampling from PKL to downstream reaches below Lake Granbury. Using
survey methodology appropriate for mussels, sampling should assess the habitats that have
suitable conditions to support mussels. For additional data regarding mussel survey records for
the Brazos River in the project vicinity, please coordinate with Michael Warriner, TPWD
Invertebrate Biologist, at (512) 389-8759.

Page 2-75 indicates that specific operational monitoring programs have not yet been established for
CPNPP Units 3 and 4, though they are expected to be similar to or modifications of existing
monitoring programs for Units 1 and 2. Monitoring of fish and other components of ecological
communities of Lake Granbury, SCR, PKL, and Brazos River may also be required by state
regulatory agencies. '

Recommendation: TPWD recommends Luminant conduct long-term operational monitoring for
mussels and Brazos Water Snake within the Brazos River system in the project vicinity.

Section 2.5.2.4 Aesthetics and Recreation

‘Page 2-91 indicates that Luminant installed low-sodium lighting at Units 1 and 2 as a result of local
resident complaints of light pollution. The DEIS indicates the same type of low-sodium lighting for
Units 3 and 4 would be installed.

Recommendation: TPWD recommends DEIS indicate the amount of light pollution that exists at
Units 1 and 2 with the useé of low-sodium lighting. Subsequent impact evaluations in the DEIS
should include the magnitude of light pollution increase that would occur with Units 3 and 4.

The DEIS discusses the abundance of outdoor recreation offered at area lakes and parks. The area
lakes and parks offering such recreation are listed on page 2-91, though Possum Kingdom SP is not
included. Table 2-10 identifies ecological oriented public recreation areas within 50 miles of CPNPP.
Although Possum Kingdom SP is not within 50 miles of CPNPP, the project will require water
withdrawls from PKL and affect its'water levels.

Recommendation: Because the project would require water withdrawls from PKL to supply
Lake Granbury, Possum Kingdom SP should be included in the list of recreation areas within the
project area. Subsequent evaluations in the DEIS should address potential impacts to Possum
Kingdom SP.
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3.0 Site Lavout and Plant Description
Section 3.2.2.2 Blowdown Treatment Facility (BDTF) and Ponds

Page 3-12 discussed the BDTF as a conceptual design with design details not yet complete, though
the parameters for the facility may change as Luminant pursues a permit from the state for discharging
" blowdown water to Lake Granbury. The 400-acre area would consist of reverse osmosis and
ultrafiltration equipment buildings, a 47-acre storage pond, and a 128-acre evaporation pond.
Approximately 83 percent of blowdown would pass through ultrafiltration followed by reverse
osmosis to create a product stream with low total dlssolved solids (TDS) and chloride concentrations,
which will be mixed with the remaining 13 percent, untreated blowdown water from the cooling
towers that is allowed to bypass the BDTF. This mixture will be discharged to Lake Granbury.
Waste streams recovered from: the reverse osmosis and ultrafiltration process would be combined in
the storage pond. Storage pond water would be routed to .the évaporation pond to evaporate
wastewater to the .point salts could ‘be. disposed of at a landfill. To acceleraté evaporation, the
evaporation pond would have 182 misters, each with a sound level of 95 decibels at a distance of 25
feet. Spray from the misters would be forced approximately 60 feet into the air, and the pond would
be surrounded by a 16-foot tall fabric fence to capture salt-drift falling out of the spray.

Recommendation: When the’ final design for the BDTF has been completed, TPWD
recommends the applicant provide the complete BDTF description and an environmental analysis
for review as a supplemental report to the DEIS.

Section 3.2.2.3 Power T ransmission System

The DEIS indicates that Oncor Electric Delivery Company (Oncor) is the transmission service
provider for CPNPP and that it.is a regulated. electric distribution and transmission business that
provides reliable électricity delivery to customers. They are responsible for operating, building,
maintaining, dispatching, and marketing the électric transmission system from the generator bus bars
through the distribution substations. Oncor is a member of Electric Reliability Council of Texas
(ERCOT) which schedules thé power on the electric grid. ERCOT is subject to oversight by Public
Utility Commission of Texas (PUCT) and the Texas Legislature.

Off-site transmission circuits will be required to distribute the power that would be produced by Units
3 and 4. Of the five new transmission lines to be constructed, two would require new ROW including
the line to Whitney and the line to DeCordova. At this time the approximate routes are provided on
Figure 2-13, though the DEIS indicates that changes may be made during a routing study that will be
conducted by Oncor and reviewed by the PUCT. The PUCT will review the application for a
Certificate of Convenience and Necessity (CCN) to construct a transmission line. THE DEIS
indicates that the study process calls for identifying areas where transmission lines are excluded or
should be avoided. '

Recommendation: As stated in previous TPWD comments, this project is a federal action, and
would therefore be subject to NEPA requirements. Although the CCN process is not always
“subject to NEPA, the transmission lines associated with the CPNPP would be associated with a
federally-regulated project and would therefore have a federal nexus. As stated previously, to not
fully address the direct impacts of the proposed transmission line corridors in the final EIS could
appear to be “segmenting” by attempting to address the impacts of these transmission corridors
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under the CCN process. An analysis of alternative routes and a preferred route for each proposed
new transmission line should be identified for the EIS.

Section 3.3.1.10 Clearing, Grubbing and Grading

Twelve million dry pounds of wood fiber would be generated from clearing the main construction
area, and would be used as hydraulic mulch for on-site erosion control. TPWD has concerns
regarding the quality of the stormwater runoff. Depending on the binding agent used in the mulch,
the stormwater runoff  could potentially carry elevated levels of nutrients, or chemicals, such as
- nitrogen and ammonium, as a result of mulch decays. Luminant has not accounted for final
disposition of 36 million pounds of biomass associated with BDTF clearing.

Recommendation: TPWD recommends Luminant consider the potential effects to water quality
from stormwater runoff associated with decaying hydromulch material and include measures to
monitor and/or treat such runoff water in the Stormwater Pollution Prevention Plan for the
CPNPP site. TPWD réecommends the applicant find a beneficial use for excess mulched
vegetation that would not be needed for hydraulic mulching. Beneficial use could be in the form
of materials.donation to the Texas Department of Transportation Fort Worth and Waco Districts
for erosion control on road construction projécts or recycling at a-composting facility.

Section 3.3.3.2 Clearing of Corridors

Page 3-28 discussed Oncor’s full-cut cléaring and selective-cut transmission line ROW clearing
standards, but notes the standard does not contain a directive documenting the circumstances under
which either method would be applied. '

Recommendationi: TRWD recommends NRC request clarification from the applicant or Oncor
on the directives specifying the conditions under which each method is to be used. Given the
160-foot wide corridors required for the lines, the selective-cut method should be employed
where safety precautions pérmit.

Page 3-28 also states the electrical lines would. meet or exceed the design requirements set forth in the
National Electrical Safety Code and American National Standards Institute. The Avian Power Line
Interaction Committee (APLIC) has developed the following guidelines for minimizing adverse
encounters with wildlife.

e APLIC. 1994. Mitigating Bird Collisions with Power Lines: The State of the Art in 1994.
Edison Electric Institute, Washington, D.C., 78 pp.

e APLIC. 2006. Suggested Practices for Avian Protection on Power Lines: The State of the
Art in 2006. Edison Electric Institute, APLIC, and the California Energy Commission,
Washington, D.C. and Sacramento, CA, 140 pp. '

Recommendation: TPWD recommends Luminant and Oncor incorporate these guidelines into
the project to limit adverse impacts to wildlife, including migratory birds. These resources are
~ available online at: www.aplic.org, www.eei.org, www.energy.ca.gov or at 1-800-334-5453.
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Section 3.4.3 Radioactive Waste Management System

Liquid, gaseous, and solid radioactive waste would be produced as a byproduct of the facility
operation. Each effluent will be processed to maintain releases within regulatory limits and as low as
reasonably achievable before being released to the environment. The waste-processing systems are
designed to meet objectives of federal guidelines discussed in the DEIS. Liquid radioactive waste is
processed with radiation detection and sampling prior to release. The treated stream is discharged to
SCR via CPNPP Units 1 and 2 circulating return line. The DEIS indicates that SCR ftritium levels
may approach allowable levels with all four units dlschargmg to SCR at the same time, so Luminant
plans to divert a portion the effluent to an evaporation pond which would create an airborne dose
pathway of tritium that is evaluated in Chapter 5 imipacts. The DEIS does not indicate which
evaporation pond and where liquid effluent from the evaporatlon pond dlscharges Based on the
discussion of the LRW- handling processes, it is unclear if effluent other than to SCR may potentially
contain tritium. Gaseous radioactive waste (GRW) containing radioactive isotopes, xenon, krypton,
and iodine is processed to control and m’inimize release to the environment. The processed GRW is
diluted with heating, ventilating and air conditioning (HVAC) flow and their release system is
equipped with a discharge valve that closes if the radiation set pomt is exceeded. The temporary on-
site storage of solid radioactive waste. (SRW) is demgned to store waste for up to 10 years.
Approximately 30,000 cubic feet of SRW would be shipped from Units 3-and 4 annually. The DEIS
does not indicate where the SRW woiild be shipped after leaving CPNPP.

Recommendation: TPWD recommends the DEIS: mdlcate to which evaporation pond t the LRW
may be routed, if liquid effluent from -this pond is. dlscharged and to which surface water the
evaporation pond discharges. TPWD recommends 'the DEIS indicate where the SRW would be
shipped after temporary onssite storage. Impacts associated with SRW transportation should be °
assessed in subsequent chapters of the DEIS.

4.0 éonstruétion Impacts at the Proposed.Site

- The DEIS identifies NRC’s authority rélated to building new nuclear units as being limited to
construction activities that have a reasonable nexus to radiological health and safety and/or common
defense and security. NRC regulations require impacts of preconstriiction activities such as clearing,
grading, excavating, erection of support buildings and transmission lines, and other associated
activities be addressed in the cumulative impacts evaluation.

Because of the collaborative effort between NRC and USACE, the combined impacts of construction
and preconstruction activities are presented in Chapter 4 relating to direct construction impacts. For
each resource area, the DEIS describes the impacts of NRC-authorized construction activities as well
as assesses the impacts of both construction and preconstruction activities.

Section 4.1.2 Land-Use Impacts: Transmission Line and Pipeline Right(s)-of-Way and Off-site Areas

Figure 2-13 shows the approximate corridors of the two proposed new location 345-kV transmission
lines associated with the project, including the 17-mile route to DeCordova and the 45-mile route to
Whitney. The DEIS indicates the routes would occupy approximately 148 acres and 954 acres,
respectively, that consist of grassland, oak/juniper woodlands, and developed land. The figure shows
the Whitney corridor potentially crosses Dinosaur Valley SP and Fossil Rim Wildlife Center. As
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previously mentioned, the exact routes have not yet been decided, and the routes would be developed
as required by ERCOT and PUCT.

The DEIS evaluation of direct impacts on land use indicates the proposed Whiney transmission line
corridor, as currently shown, would pass very close to Dinosaur Valley SP, possibly encroaching on
its western boundary, and would cross Fossil Rim. The DEIS indicates that land-use impacts of
construction and preconstruction activities associated with transmission lines and pipelines would be
MODERATE and impacts of NRC-authorized construction activities would be SMALL. Page 4-6
suggests mitigation. measures for land use impacts of transmission line ROWs could include
designating Dihosaur Valley State Park and Fossil Rim, and all areas visible from the park and Fossil
Rim, as exclusion areas for the routing study.

Dinosaur Valley SP exhibits some of the world’s best preserved fossil records of dinosaur tracks,
provides endangered species habitat, and is a popular camping and hiking area. Fossil Rim is a
nonprofit center specializing in breeding 1nd1genous and exotic threatened and endangered species.
Crossing through eitheér area could adversely impact the wildlife, habitats and . paleontological
resources that-have been protected to support their recovery and- preservation for the benefit of the
public. Part of the enjoyment of natural area recreation activities includes viewsheds devoid of man-
made structures. Visibility of the transmission line would degrade the recreational experience for the
park and wildlife center visitors.

Recommendation: TPWD supports the mitigation measures, - presented in this section and
summarized in NRC’s conclusions and recommendations Table 10-1, to designate Dinosaur
Valley SP and Fossil Rim .and all areas visible from these properties as land use exclusion areas
during the transmission line routing study. TPWD recommends every effort be made to avoid
crossing these facilities.

If the final project design requires that transmission lines cross any state-owned or managed lands,
such as Dinosaur Valley State Park, thé NRC, Luminant, and Oncor should be aware of the
requirements of Chapter 26 of TPW Code (Chapter 26). Chapter 26 is modeled on a federal
statute, known as “section 4(f)” and codified at 49 U.S.C. §303. In fact, much of Chapter 26 is
taken word for word from section 4(t) Chapter 26 requires that before any department, agency,
political subdivision, county or municipality of this state can approve any project that will result
in the use or taking of publi¢ land designated as a park, public recreation area, scientific area,
wildlife refuge, or historic site, that entity must provide certain notice to the public, condiict a
hearing, and render a finding that there is no feasonable or prudent alternative and that the project
includes all reasonable planning to minimize harm to taking of such lands. If it appears the
transmission lines may cross or come near a state park, please contact David Riskind of TPWD
State Parks Division Natural Resources Program at (512) 389-4897.

Section 4.3.1.1 Ecological Impacts: Terrestrial Resources — Site and Vicinity
The DEIS indicates that the native grasses are the preferred cover for most disturbed areas and
promote diversity. However, page 4-13 refers to buffalograss (Bouteloua dactyloides) as an
improved grass that would be used in highly erosive areas.

Recommendaﬁon: Buffalograss is a native grass and TPWD recommends correcting the text.

TPWD supports the use of this species in landscaped areas mixed with Blue grama (Bouteloua
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gracilis) for a low maintenance turf grass. Buffalograss can be used elsewhere for erosion control
in diverse native seed mixes with Blue grama, Green sprangletop (Leptochloa dubia), Curly
mesquite (Hilaria berlangeri), Indiangrass (Sorghum nutans), Little bluestem (Schizachyrium
scoparium), Prairie wildrye (Elymus canadensis), Texas cupgrass (Eriochloa sericea), Sand
dropseed (Sporobolus cryptandrus), Sand Lovegrass (Eragrostis trichodes), Cane bluestem
(Bothriochloa barbinodis).and Sideoats grama (Bouteloua curtipendula).

Section 4.3.1.3 Ecological Impacts: Important Terrestrial Species and Habitats

Page 4-21 states the map provided by TPWD showed no records of rare species occurrences at Fossil
Rim. As previously discussed, occurrences for the BCV and GCW, EOID 7664 and 2870,
respectively, have been recorded for Fossil Rim. The discussion of impacts indicates that, other than
Dinosaur Valley SP, construction and preconstruction would have minimal impact on important
habitat.

TPWD notes that Dinosaur Valley SP and Fossil Rim are not the only important terrestrial habitat in
the area:. Large acreages of grassland and forest occur within the affected counties. It is erroneous to
assume that the managed preserves and areas with known :TXNDDoccurxerices of rare resources are
the only impertant sources of habitat. Not only are known locations of rare resources important, also
important are undocumented locations of rare resources. The absence of data in the TXNDD is not to
be interpreted as-absence of rare and protected species-or important habitats on the landscape.

Recommendation: TPWD recommends every effort’be made to avoid crossing Dinosaur Valley
SP and Fossil Rim and to avoid dlsturbance to wildlife habitat along the transmission line routes
with potential to support rare species. Wildlife habitat contiguous with Dinosaur Valley SP and
Fossil Rim should also be avoided. To-protect large areas of habitat impottant to wildlife, TPWD
also recommends that the transmission lines be sited in previously disturbed areas, along existing
utility ROW, and away from areas of habitat to minimize the fragmentation that results from
transmissions lines. Site surveys of the preferred and alternative routes:should -be conducted for
the EIS to assess the habitat and detérmine potential impacts, including potential impacts to listed
species and their habitat. Mitigation measures, of this section and NRC’s conclusions and
recommendations Table 10-1, should include avmdance of Fossil Rim as well as avoidance of
- areas of BCV and GCW suitable habitat.

The discussion of avoiding impacts to BCV and GCW, pages 4-21, 4-22 and 10-3, suggest that
Oncor could adjust the timing of building and the location of the transmission lines within the
corridors.

Recommendation: Adjustments to ROW clearing and construction timing to avoid impacts may
not be an acceptable practice and should be discussed with USFWS prior to implementing the
practice. TPWD supports the recommendation to adjusting the location of the transmission lines
to avoid habitat of BCV and GCW habitat. TPWD recommends Luminant and Oncor avoid
removal of BCV and GCW habitat, wherever feasible, and mitigate for the loss of habitat for both
species when avoidance is not feasible. Avoiding removal of habitat should be practiced in the
vicinity of Dinosaur Valley SP and Fossil Rim as well as other locations within the affected
counties that exhibit habitat for these species. Surveys should be conducted along the proposed
“routes to identify suitable habitat. USFWS should be consulted regarding permits required for
take of federal-listed species and plans to offset the loss of habitat for either of these species. If
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recommended by the USFWS, Oncor and Luminant should manage for BCV habitat within
transmission line ROW, where site characteristics are appropriate.

The DEIS page 4-23 discusses mitigation actions to be utilized if the Glen Rose yucca is encountered
during pipeline placement. As previously commented, the Glen Rose yucca may occur where suitable
habitat is present throughout the project-area including: the transmission line and pipeline ROWs.

Recommendation: TPWD supports our previous recommendation to survey for the Glen Rose
yucca in areas of suitable habitat that would be disturbed by the project activities. TPWD
recommends avoiding impact to the Glen Rose yucca during site planning and design. If the Glen
Rose yucca is found in an area that must be disturbed, transplanting the specimens to a new
location should be done under the guidance of a botanist familiar with this rare species and with
the réquirements specific to cultivating this species.

Page 4-22 states that monitoring for federally and state protected species would take place during pre-
construction activities, and Luminant would stop work and contact state agency officials if workers
encounter special status species, their habitat or vegetation.

Recommendation: TPWD appremates that Luminant has made this commitment to help protect
sensitive state resources. Luminant may contact the followmg staff if special status species are
encourtered at the site: TPWD regional diversity biologist Nathan Rains at (817) 641-3367 or
Nathan Rains@tpwd.state.tx.us. TPWD Headquarters Diversity Program at (512) 389-8111, or
TPWD assessment biologist Celeste Brancel at (512) 389-8021 or

Celeste.Brancel@tpwd.state.tx.us. '

4.3.1.6 Ecological Impacts: Summary of Impacts to Terrestrial Resources during Construction and
Preconstruction Activities

There is no reference to Fossil Rim regarding potential areas of important species impacts.

Recommendation: TPWD recommends including the potentlal for impacts to Fossil Rim as
contributing to the potential for' moderate impacts.

4.3.2.2 Aquatic Ecology and Wetland Impacts from Construction and Preconstruction: Aquatic
Resources and Wetlands — Transmission Lines and Cooling Water Pipelines

The DEIS indicates that the entire proposed DeCordova transmission line, 27 miles of the Whitney
transmission line, and the proposed intake and discharge pipelines would parallel existing ROW. .
Infrastructure currently present to allow vehicles to cross streams in the existing transmission line and
pipeline ROW could be used during the construction and long-term maintenance of the new
transmission lines and pipeline. To further minimize stream and riparian habitat impacts, the
pipelines would bore under all streams. However, the initial 18-mile segment of the Whitney
transmission line would be located on new-location ROW; thus installation of permanent culvert
crossings at streams for construction and long-term maintenance access roads are proposed.

Recommendation: TPWD supports the plan to bore pipelines under stream crossmgs and their

associated riparian corridors. TPWD recommends placing the bore entry/exit locations and
equipment staging areas outside riparian habitat in previously disturbed sites.
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To minimize unnecessary disturbance to stream and riparian habitat along the new location
-portions of the Whitney transmission line, all efforts should be made to locate construction and
maintenance access roads so that placement of temporary and/or permanent culverts in streams
can be avoided. Culverts can also disrupt stream morphology as well as migration of aquatic
wildlife in the stream; thus existing roads and bridge crossings should be used. '

4.3.2.3 Important Aquatic Species and Wetlands Species and Habitat

Page 4-33 discusses construction and preconstruction impacts to the state-listed threatened Brazos
. Water Snake. The potential for encounters with most rare species is low due to the rarity of the
species. The Brazos Water Snake has a very restricted range but does occur in portions of the project
area. Although there are specific habitat features along lake and river shoreline that attract the Brazos
Water Snake, it may travel along the Brazos River and Lake Granbury outside of its preferred habitat.
Potential construction impacts to this snake or its habitat may occur at the project footprint along Lake
Granbury shoreline. The cooling water intake/discharge structures could impede access for this
species to its shoreline habitat along Lake Granbury. '

Recommendation: TPWD recommends Luminant restore all shoreline areas temporarily
disturbed by project activities with habitat features appropriate for this species. If structures
would be permanently placed at- the shoreling, the structure-water interface should contain rocky
habitat appropriate for this species. TPWD private lands biologist Dean Marquardt should be
contacted at (817) 326-5373.or Dean.Marquardt@tpwd.state.tx.us. for assistance in design details
that would benefit this species. '

5.0 Operational Impacts at the Proposed Site

Section 5.2.2.1 Water-Related Impacts: Surface Water Use Impacts

The DEIS indicates that Luminant has been active in Region G and H Water Planning Groups and
that water for Units 3 and 4 would be obtained primarily from the more efficient system-wide
operations developed as part of the Brazos Water Authority (BRA) permit application on file TCEQ.
The proposed system-wide operations are intended to achieve efficiency and additional water yield for
its customers. The DEIS indicates stored or banked waters in BRA reservoirs under BRA current or
future water rights would mitigate the risk of supplies being inadequate for Units 3 and 4 during
extreme droughts. It is expected during extreme droughts that BRA would apportion the reductions in
water availability to all of its contract customiers.

The DEIS states that withdrawl and use of water from Lake Granbury for use by Units 3 and 4 would
result in consumptive uses for Units 3 and 4 estimated at 61,617 acre-feet/year. These consumptive
uses would result in lower water levels in Lake Granbury and decreased flows in the Brazos River
downstream. Addltlonally, Brazos River system operations would be altered to accommodate the
additional withdrawals including changes in timing of water releases from PKL, resulting in lowered
water levels in that lake. Water levels would fall 2 feet or more below full pool for Lake Granbury,
and 5 feet or more for PKL, 25 percent of the time. This would occur 15 percent more often than
under current conditions which is 10 percent of the time.

The DEIS does not clearly convey 1) the effects on water levels during drought and drought-of-record
conditions, and 2) definitions for drought and extreme drought. The DEIS should clearly identify
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Lake Granbury and PKL water levels durmg drought conditions and drought-of-record, under current
“and proposed conditions. :

It is TPWD’s understanding that the BRA permit application has not yet been approved by TCEQ
and, pending the outcome of the contested case hearing, could result in changes to the strategies that
were evaluated in the DEIS.

Recommendation: The DEIS should include an evaluation of impacts the anticipated
withdrawals would have on lake system water levels under various seasonal and climatic
conditions including drought-of—recdrd scenarios. TPWD is concerned the water withdrawal and
consumptive use for Units 3 and 4 and the associated alterations 'in system-wide water
management within the basin will have a significant impact on the lake system levels and overall
hydrology of the Brazos River Basin.

5.2.5 Water-Related Impacts: Potential Mitigation MeaSures for Operation-Related Water Impacts

The DEIS indicates that the intake structure may alter flow patterns in the vicinity of the proposed
diffuser during periods of low flow through the DeCordova Dam, which may diminish the
effectiveness of the diffuser in mixing effluent from Units 3 and 4 while it is discharged to Lake
Granbury. Locally elevated: concentrations of effluént chemicals arid temperature are possible under
these conditionis. Luminant has indicated that BRA controlled releases from 'PKL upstream would
supply the flow required by the intake structure, thereby mitigating the potentlal for flow pattern
alteration and any resultant local water quality perturbations. Thé DEIS states additional mitigation
procedures that could be taken by Luminant and the BRA to support the effectiveness of their
mitigation measures would include hourly or daily local flow monitoring, decision=support systems
and processes, or water management policies.

Recommendation: TPWD supports these measures and recommends additional water quality
monitoring in Lake Granbury and Brazos River downstream, particularly during low flow periods
to confirm water-quality criteria-are-being met. -

5.3.1.1 Ecological Impacts: Terrestrial Resources — Site and Vicinity

The DEIS notes the vicinity of the proposed BDTF ponds under and adjacent to existing transmission
lines and discusses the potential of the ponds to attract birds and cause collision-related deaths. The
DEIS indicates that Luminant is prepared to monitor for potential impacts to birds, conduct bird
deterrent procedures, and install bird deterrent equipment as needed including noise cannons, netting,
artificial predators, periodic patrols, and minimizing periods of time in which standing water is
present. Such bird deterrent procedures and devices would be selected during final design based on
discussions with TPWD and USFWS. ' '

Recommendation: Because the design of the BDTF is not yet finalized, TPWD recommends the
applicant consider a proactive approach by locating the BDTF ponds away from existing or
proposed transmission lines. This would eliminate the need for avoidable long-term, labor-
intensive, or costly preventative measures. TPWD prefers locating the BDTF in areas of previous
disturbance or low quality habitat, where feasible. An alternative consideration would be to re-
locate the existing transmission lines away from the proposed ponds.
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Page 5-17 indicates that fogging may occur within. 0.25 mile north and south of the cooling towers
including areas around SCR and small wetlands. The DEIS did not indicate if tall structures would be
within 0.25 mile of the cooling towers and potentially within the fog plume.

Recommendation: The DEIS should address if fogging _due to the cooling towers could increase
potential bird collisions with existing or proposed tall structures within.0.25 mile of Units 3 and 4
cooling towers. Tall structures in the area may include Units 1 and 2 and ex1st1ng or proposed
transmission lines and towers.

- The DEIS identifies many areas of uncertainty associated with the BDTF, including distance of salt
deposition, concentration in the salt spray, effectiveness of the salt intercepting fence, level of wildlife
safety hazard and exclusion.controls.-

Recommendation: TPWD recommends the uncertainty issues surrounding the BDTF operation
be resolved prior to licensing. The uncertainties should be resolved in a manner that avoids and
minimizes adverse impacts on wildlife and the surrounding habitat.

The DEIS indicates that additional nighttime. art1ﬁc1a1 lighting would be minimal, and it would be
lessened by usmg Tow sodlum hghtmg as was prev1ously done to lessen hghtmg impact from Units 1
and 2. Nighttime artificial lighting can induce fatal light attraction phenomenon on night migrating
birds. Additional mghmme light may contribute to the effects on night-migrating birds when
nighttime light combines -with coolmg tower fog.

Recommendation: As appropriate to Chapters 2, 3, and 5, TPWD recommends the DEIS include
discussions-on ‘the amount ‘of additional nighttime light created by the proposed project and the
potential effect increased lighting combined with’ ‘cooling- tower.fog may have on wildlife. In
addition to lowering lighting levels, TPWD recommends down shielding lights to prevent light
from being directed up into the night sky. .

The shoreline habitat discussion on page 5-19 identified a reduction in water levels in PKL and Lake
Granbury and a reduction in Brazos River flows between Lake Granbury and Lake Whitney. The
DEIS indicates a maximum modeled change during periods of extreme drought in Lake Granbury is
2.5 feet and at PKL is 12.6 feet. The DEIS did not indicate the amount of reduction in Brazos River
flows. Some shoreline areas contain steep, rocky terrain, while other portions, such as coves, contain -
shallower wetland habitat. The water level changes in the lakes will cause shoreline vegetation to
migrate to a lower elevation. Drastic changes in water level can cause colomzatlon of undesirable or
invasive vegetation and affect shallow wetland habitat.

Recommendation: TPWD recommends the applicant mitigate for the ecosystem impacts
resulting from drops in water levels. TPWD suggests Luminant delineate and quantify shoreline
habitat from PKL to the Brazos River at Lake Whitney and utilize these data to develop a strategic
monitoring and mitigation plan to account for impacts to the Brazos River ecosystem including
impacts to shoreline habitat and wetlands. Habitats should be delineated pre-operation and at
incremental periods once operation begins. Mitigation could include monitoring and controlling
undesirable or invasive species and restoring diverse wetland habitats along the lakes and river
shoreline. The antlclpated amount of reduction in Brazos River flows should be provided in the
DEIS.
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5.3.1.3 Important Terrestrial Species and Habitat

The DEIS and the Biological Assessment of Appendix F (BA) do not assess operational impacts to
the federal- and state-listed endangered Whooping Cranie. The BA analysis relies on observations at
the CPNPP site and known occurrences in the TXNDD and does not consider migration stopover.
The BA indicates Whooping Crane are not likely to use the inland habitats found on the site for
foraging, roosting, or nésting; thus they are not considered further in the BA.

As previously indicated, the project site is located within the Whooping' Crane migratory corridor,
which is based on all verified stopover and fatality sites recorded for the cranes. These records are
estimated to only account for approximately 4 percent of stopovers. The entire alignment for the
proposed transmission lines is within the 60-mile wide central pathway of the statistical corridor.
Please note the only naturally occurring -population of the Whooping Crane in the wild is currently
estimated at less than 250 individuals, and collisions with power lines are a known cause of fledged
Whooping Crane mortality. Whooping Cranes can choose stopover sites opportunistically and due to
‘weather conditions. Project site features that can attract Whoopmg Cranes include wetlands,
shoreline, lakes (as large distinct landmarks), rivers, rural setting, and distance from previous stopover
site. The DEIS page 4-29 noted the DeCordova transmission line would cross several inlets of the
SCR, Squaw Creek, the Brazos River, and Lake Granbury The Whitney transmission line would
cross the Paluxy River, Lake Whitney and tributaries of the Brazos River. Sixty to 80 percent of
Whooping Crane deaths ccur during migration, and electrical utility lines are a leading known cause
of death in Whooping Cranes. The issue paper prev1ously cited, Whoopzng Cranes and Wind
Development, includes a discussion on the 1mpacts from utlllty lines.

Two repedted-use Whooping Crane stopover sites, the Salt Plains National Wildlife Refuge (NWR),

Oklahoma and the Quivira NWR, Kansas, are just-over 300 and 400 miles from CPNPP, respectively.
~ Whooping Cranes average bétween 200 and 400 miles between stopovers, possibly giving the project
and surrounding area a higher probability for birds to stopover; if they have utilized these NWRs as
their previous stops.

Recommendation: The DEIS should address potential operational impacts to the federal- and
state- endangered Whooping Crane. Additional information regarding the Whooping Crane
migration corridor and potential impacts to this species from transmission lines should be
coordinated with the USFWS. The existing transmission lines and lattice towers and the project’s
proposed addition of new lines and towers could pose a threat to migrating cranes that may utilize
stopover habitat in the vicinity of the projéct. The biological assessment of Appendix F and the
DEIS should incorporate and assess potential impacts to the Whooping Crane and should identify
all reasonable factors that may adversely impact this species.

‘Luminant and Oncor should develop, maintain, and operate the transmission line system under an
Avian Protection Plan (APP). TPWD recommends the plan ensure all transmission lines on the
CPNPP site and the five new 345-kV lines proposed beyond the CPNPP site provide the best
available protection for BCV, GCW, and Whooping Crane as well as other avian species. TPWD
recommends contacting the USFWS to discuss the most appropriate safety measures to
incorporate on the powerlines and poles to protect Whooping Cranes and other large birds from
collision hazards. TPWD recommends the plan be developed in accordance with the guidance
provided by the Avian Power Line Interaction Committee, accessible online at
http://www.aplic.org/ as referenced earlier in this letter, and with guidance from the USFWS.
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Section 5.3.2 Ecological Impacts: Aquatic and Wetland Impacts

This section and its subsections of the DEIS assess potential operational impacts on aquatic and
wetland ecosystems of Lake Granbury, SCR, Brazos River, PKL, WBR, Paluxy River, and
waterbodies crossed by the proposed transmission line and pipeline ROWs. TPWD recommendations
to minimize impacts described in these subsections are provided after Section 5.3.2.11. Summary of
Operational Impacts on Aquatic and Wetland Resources.

Section 5.3.2.1 Impacts on the Lake Granbury Ecosystem and Section 5.3.2.4 Impacts on the PKL
Ecosystem

The subsection addressing the impacts from hydrological changes for Lake Granbury and PKL states
that the Water Availability Model (WAM) predicts similar magnitude fluctuations in water levels,
though an increase in the frequency of lower water levels for operating Units 3 and 4. Operation of
Units 3 and 4 would reduce average water levels in Lake Granbury by 0.6 foot and PKL by 1.5 feet.
Water levels would fall 2 feet or more below full pool for Lake -Granbury, and 5 feet or more for
PKL, 25 percent of the time. This would occur 15 percent more often than under current conditions
which is 10 percent of the time.

The DEIS indicates the increased frequency of lower water levels may reduce the spawning success of
fish, if occurring during spawning seasons and desiccating shallow habitats where fish nest or deposit
their eggs. The -potential for populations of fish to be measurably -affected by reductions in
reproductive success would be dependent on the timing and duration of low water levels, the
characteristics of the species; and the proportion of their spawning habitats affected. - Thus, given
these uncertainties, the DEIS indicates adverse effects on. aquatic biota and habitat may range from
negligible to noticedble for both Lake Granbury and PKL. No actions are proposed to mitigate for
impacts from hydrological changes in Lake Granbury or PKL.

w“

Section 5.3.2.3 Impacts on the Brazos River Ecosystem

Seasonal distribution of streamflow between PKL and Lake Granbury would be altered with lower
flows during the wetter months of the year (typically May and June) and higher flows during the drier
months, as BRA would release water from PKL to sustain water supply in Lake Granbury and Units 3
and 4 operations. This is likely to reduce the variability of flow regime in this stretch of the river.

Smaller releases from Lake Granbury and lower streamflow in Brazos River near Glen Rose would

occur except during peak flood flows and periods of low flow when a minimum release would be

maintained by BRA. However, the DEIS does not identify the expected lower flow rates. The DEIS

page 3-9 indicates that the new units under normal operation would require a total 63,550 gallons per

minute (gpm) of water withdrawal from Lake Granbury and a total discharge of 26,076 gpm back to

Lake Granbury. The DEIS indicates streamflow reduction could reduce average extent and volume of

aquatic habitat available for fish and invertebrates, increased predation, crowding and competition,

affect reproduction, affect stream substrate characteristics, increase water temperatures, reduce

turbulence, and reduce dissolved oxygen levels. The DEIS indicates such streamflow reduction could
reduce the populations of some species of fish and invertebrates.

The DEIS indicates there is uncertainty about the magnitude of impacts on riverine biota that may
result from the relatively limited alterations in river flow associated with operation of Units 3 and 4
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and such impacts may range from negligible to substantial depending on the species and the degree to
which its habitat is affected. No actions are proposed to mitigate for impacts from hydrological
changes in the Brazos River ecosystem.

S_éction 5.2.3.8 Impacts on Important Aquatic Species and Habitat

Regarding impacts on recreational fishery species within PKL, Lake Granbury, and Brazos River
below Lake Granbury as a result of changes in water levels and flow regime, the DEIS indicates that
impacts may range from negligible to noticeable. The impacts are dependent on the species and
degree to which their habitat is affected, as well as the uncertainties - of prolect impacts to
characteristics associated w1th reproductive success.

Regarding aquatic threatened and endangered species, the DEIS indicates no potential effects to the
state-threatened Brazos Water Snake based on 1) no TXNDD reported observations of the snake in
the vicinity of the project in more than 20 years, 2) the operation of submerged intake and discharge
structures in Lake Granbury would not substantially alter the shallow, shoreline habitat potentially
utilized by the snake nor reduce populations of small forage fish on which the snake would feed, and
3) there would be limited effects of water level changes on shoreline habitat along PKL and the
Brazos River between PKL and Lake. Howevér; as prev1ously discussed in this letter, recent thesis
work found populations of this snake above and below Lake Granbury in the Brazos River.

Recommendation: Transmission lines across waterbodies can serve as perch sites for raptors -
that prey on aquatic species, including on the Brazos Water Snake. Long-term changes to the
water levels proposed for the project could further modlfy the habitat of this species by moving
the water level away from the current shoreline and leaving riffle areas dry. The sensitivity of this
spemes and its prey base to changes in water- quality, levels and temperatures are- uriknown. While
juvenile snakes seem to adhere to the near shore areas, adults utilize deeper waters; therefore, the
analysis should indicate whether this species could become impinged on the intake screens. The
analysis provided in the DEIS should identify all reasonable factors that could come into play to
adversely impact this species.

‘The DEIS indicates that although habitat of all five of the rare mussels discussed in the document may
occur within the Brazos River between Lake Granbury and Lake Whitney, none aré known to occur
there and none were found during the recent Bio~West studies conducted for this project. The DEIS
indicates minimal impacts would occur to rare musséls. As previously discussed in this letter, there is
potential for occurrence of state-threatened and rare mussels within the Brazos River below Lake
Granbury to Lake Whitney, and lack of occurrences in TXNDD cannot be used as absence data from
that region. Additionally, the Bio-West studies conducted for the project did not appear to target
mussels and were limited in scope, though detailed survey methodology was not presented in the
DEIS. No actions are proposed to mitigate for potential impacts to recreational ﬁshery species, state-
threatened Brazos water snake, or state-threatened and rare mussels.

Section 5.2.3.9 Aquatic Monitoring during Operation
Luminant does not plan to perform formal monitoring of aquatic ecosystems or wetlands during
operations because Luminant indicates operational impacts are expected to be minimal and states that

no additional preoperational or operational monitoring is warranted or planned, with the possible
exception of specific locations along the new transmission line ROWs, unless the need for monitoring
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arises during the course of obtaining necessary regulatory permits or approvals required to construct
and operate the proposed additional units at CPNPP. Thus, the USACE or TCEQ may require aquatic
monitoring in conjunction with their permitting requirements.

Section 5.3.2.10 Potential Mitigation Measures for. Operation-Related Aquatic and Wetland Impacts

Luminant does not plan to perform mitigation measures for operation-related 1mpacts to aquatlc
resources beyond those discussed in the DEIS. No mitigation measures are discussed or presented by
Luminant in the DEIS for the impacts identified in this letter under Section 5.3.2.

Section 5.3.2.11 Summary of Operational Impacts on Aquatic and Wetland Resources

The NRC review team summary of operational impacts on aquatic and wetland resources (Section
5.3.2.11) states substantial uncertainty associated with the magnitude of ecologlcal effects that may
result from hydrological changes in the Brazos River as well as Lake Granbury and PKL. The DEIS
finds operational impacts on aquatic resources -may range from SMALL to MODERATE and
additional mitigation’ may be ‘warranted to ‘help reduce adverse effects of flow alterations on the
Brazos River and suggest such mitigation measures could include managing water réleases from PKL
and Lake Granbury to maintain higher base flows and to. periodically provide episodic high flows that-
would better simulate the natural instream flows regime-of the river.

TPWD is concerned that the anticipated changes in water levels 4t PKL and Lake Granbury will cause
reductions in the fish and benthic invertebrate habitat and both aquatic and terrestrial- cover along the
edges of the lakes, which can have cascading adverse effects on reproductlon and reduce recreational
fishing areas. TPWD is also concerned that reduced flows anticipated for thé Brazos River
downstream of Lake Granbury to Lake Whitney will affect native organisms that rely on variable flow
and certain water levels, including the Brazos Water Snake and rare mussels.

Recommendation: Because of the uncertainty of impacts to biota and habitat of PKL, Lake
Granbury, and Brazos River both below and above Lake Granbury as a result of water level
changes and flow regime changes, TPWD recommends the NRC and USACE conservatively
assume the effects are noticeable and substantial until Luminant is able to prove otherwise. Given
the findings addressed in Section 5.3.2 Ecological Impacts: Aquatic and Wetland Impacts,
TPWD recommends operational monitoring of aquatic resources (biota and habitat) of PKL, Lake
Granbury and Brazos River from PKL downstream to Lake Whitney. Operation. procedures
should be developed to detect levels of aquatic biota and habitat impact and to implement
mitigation strategies as impacts above negligible levels are detected. An adaptive management
strategy should be incorporated to mitigate the impacts revealed through monitoring. Additional
pressures on biota and habitat as a result of the project should be reduced through mitigation to
~ restore, enhance or create habitat to help offset anticipated impacts. As discussed in this section
and in NRC’s conclusions and recommendations Table 10-2, TPWD supports the NRC review
team suggestion of manipulating base flows and episodic releases to simulate the natural instream
- flow regime of the river to aid in mitigating impacts.

5.4.4.2 Recreation
The DEIS states the operation of Units 3 and 4 could affect the recreational use of Lake Granbury and

PKL by decreasing water level elevations, especially during summer months. With Units 3 and 4, the
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average water level of Lake Granbury could decrease by a minimum of 0.6 foot and a maximum of
2.9 feet. The water level in PKL could decrease by a-minimum of 1.5 feet and a maximum of 14.8
feet. The maximum reductions in water level provided in this section are different than those given in
the discussion of shoreline habitat in Section 5.3.1.1, page 5-19. During the 2009 drought, Lake
Granbury water level dropped 3.5 feet, the lowest level since 1984. During that time in 2009, half of
the public boat ramps (3) and many of the private boat ramps and fixed boat docks were out of the
water. The DEIS concludes that a 0.6-foot decrease would have a SMALL impact on recreational
use, and a 2.9-foot decrease in water level during drought conditions would have a MODERATE
impact on recreational use, particularly on the use of boat ramps and fixed boat-docks. This would be
especially noticeable given that most of the residential boat docks are fixed docks and cannot adjust to
changes in water level. '

In the 2009 drought PKL level dropped 5.2 feet below fuill pool elevation. The DEIS concluded that a
1.5-foot decrease at PKL would have a SMALL impact on recreational use; a 14.8-foot decrease
during drought conditions would have a MODERATE impact on recreational use. The DEIS
concludes that impact to recreation on PKL might be less noticeable than on Lake Granbury, due to
the fact that most residential boat docks on PKL are floating -docks that can adjust somewhat to
changes in water level.

TPWD is concerned with the amount of boat docks and boat ramps that would be left dry during
drought periods combined with water level reductions due:to Units 3 and 4. It appedrs that water
levels would be at their lowest during spring and summer when recreational use of boat docks and
ramps is at its highest. Nighttime lighting is not addressed in this section on recreation, although
Dinosaur Valley SP is located approximately 2.5 miles from the CPNPP site.

Recommendation: TPWD recommends the applicant propose mitigation for loss of access to
public and private boat ramps and docks. TPWD recommends Luminant provide financial
assistance to both public and private entities for retrofitting existing ramps and docks to allow
reasonable access to these surface waters. WAM models shou’ld__.aih_cludé an assessment of the
amount of time water levels would be reduced such that any of the existing public boat ramps
would be dry and access from the boat ramps would be impacted. The values given for maximum
water level reductions should be consistent throughout the document. Potential impacts
associated with increased nighttime light pollution to park users at Dinosaur Valley SP should be
addressed. Measures to minimize impacts to state parks should be developed in coordination with
David Riskind of TPWD State Parks Division Natural Resources Program at (512) 389- 4897.

6.0 Fuel Cycle, Transportation, and Decommissioning -
Section 6.1.6 Radiological Wastes

The DEIS indicates that Class A low-level radioactive water (LLW) would be acceptable for disposal
at the Energy Solutions site in Clive, Utah, though Class B and C LLW would not be acceptable at the
Energy Solutions site in Barnwell, South Carolina.

The DEIS indicates that Class A, B, and C LLW created from CPNPP Units 3 and 4 may likely be
disposable at the Waste Control Specialists, LLC (WCS) newly licensed radioactive material low-
level waste facility in Andrews County, Texas. WCS received its license from TCEQ in September
2009, though at the time of the DEIS, construction and operation of the facility had not yet been
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approved. Approval of the WCS facility is expected in late 2010. The DEIS indicated it is likely
alternate disposal pathways for Class B and C LLW would include compaction and storage at offsite
vendor locations until disposal is secured and blending of waste types with subsequent disposal at
available disposal sites. It is anticipated that Luminant could also temporarily store Class B and C
LLW onsite in accordance with existing NRC regulations until offsite storage is available.

The DEIS indicates that high-level and transuranic wastes are to be buried at a repository such as the
candidate repository at Yucca Mountain, Nevada. The NRC Waste Confidence Decision, 10 CFR
51.23, has made the generic determination that if necessary, spent fuel generated in any reactor can be
. stored safely and without significant environmental impacts for at least 30 years beyond the licensed
life for operation of that reactor at its spent fuel storage basin or at either onsite or offsite independent
spent fuel storage installations. Additionally, the NRC believes there is reasonable assurance that at
least one mined geologic repository will be available within .the first quarter of the 21% century and
sufficient repository capacity will be available within 30 years beyond the licensed life for operation
of any reactor to dispose of the commercial high-level waste and spent fuel originating in such reactor
and generated up to that time. Thus the NRC concludes SMALL impact associated with LLW and
high level waste generated by Units 3 and 4. '

Recommendation: If the DEIS and EIS are not finalized until 2011, TPWD. recommends the
documents-be updated to indicate the construction and operation status of the LLW WCS facility
in Andrews County, Texas. Updates regarding the status of pending availability of high-level
waste repositories should also be included as the EIS becomes finalized.

7.0 Cumulative Impacts

Section 7.2 Water Use and Quality

Page 7-7 indicates the U.S. Global Climate Research Program projects this region (Great Plains) may
warm as much as 12 degrees Fahrenheit between 2000 and 2090 and tend to have less rainfall. Page
7-9 notes water management, under proposed changed strategies in this watér planning region, would
minimize adverse impacts on water availability for users with valid water rights.- The decreased
precipitation and increased temperatures associated with global climate change would reduce surface
water runoff and increase evapotranspiration, contributing to cumulative impacts on water quantity of
streamflows. The NRC review team identifies the cumulative impacts on surface water quantity as
MODERATE with noticeable alterations in the Brazos River system. The surface-water quality
impacts discussion in Section 7.2.2.1 (page 7-11) states these changes could reduce the ability of
Lake Granbury and the Brazos River to dilute natural salt concentrations and waste heat and other
constituents in the effluent from Units 3 and 4. The cumulative impacts to surface water quality- is
evaluated as SMALL to MODERATE with the MODERATE level based on the potential impacts to
ambient water conditions and downstream users from increased dissolved solids, particularly during
low flow conditions. The DEIS, however, does state that current and future potable water users
would still be required to treat water to address salinity regardless of the increase in salt
concentrations attributable to Units 3 and 4. Aquatic life in the Brazos River Basin does not
presently qualify for a water right and under the curfent system, has been adversely impacted. It is
unclear if the ecosystem could stabilize, under these future cumulative conditions.

Recommendation: The facility should plan to address adverse impacts imposed by global
climate changes. To offset cumulative impacts, TPWD recommends that Luminant’s discharge to
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Lake Granbury during seasonal and drought low flow conditions be maintained at or below
ambient lake concentrations. It would result in larger volumes of salt solids needing to be
disposed off site, but would only occur during drought and summer periods. This mitigation
measure would avoid the added stress of the lake and river -needing to dilute Units 3 and 4
effluents. :

Section 7.3 Ecology

The DEIS indicates that new transmission lines are not anticipated to cause any increase in bird
collisions if proper mitigation were employed and would not be expect to iricrease and contribute to
cumulative effects.

TPWD is concerned that the proposed project and future development in the area would increase the
number of transmission lines in the area, and without guaranteed mltlgatlon measures, may cause
cumulative increases in bird collisions. At this time, mitigation measures to reduce bird collisions for
this project have not been decided for the five propesed transmission lines associates with the project.
Additionally, the BDTF site. layout has not been finalized; thus strategic placement of the evaporation
ponds away -from existing transmission lines to minimize bird collisions has not been finalized or
employed.

The DEIS indicates the proposed projeet and future development in the area would likely reduce
habitat of the Limestone Cut Plain of the Western Cross Timbers ecoregion, and such impacts may be
sufficient to noticeably alter the important attributes of wildlife habitat. Cumulative impacts to
terrestrial ecological resources are assessed as MODERATE.

Recommendation: Strategic transmission :line placement and guaranteed use of bird collision
deterrent devices would be actions-to.reduce the cumulative impacts. To mitigate for cumulative
losses to wildlife habitat, developers for this and future projects should employ site planning,
design, and construction to limit disturbance footprints and to permarently set aside large
contiguous areas and corridors to support wildlife habitat. Because the CPNPP site encompasses.
a large area of habitat that will remain undeveloped, management strategies to promote wildlife

~ conservation and diversity will aid in mitigating the cumulatlve 1mpact associated with habitat loss
due to the project.

Withdrawals of water from the Brazos River system for Units 3 and 4 would be a major component of
the increased withdrawals planned for under BRA water management policy. However, these
increases are likely to occur even without Units 3 and 4 because the 2060 Brazos G Water Plan calls
for full utilization of the yield from the Brazos River system between now and 2060. The DEIS
indicates that future development of industries that compete for water along the Brazos River, as well
as management of water budgets across the state, would likely affect aquatic resources in the Brazos
River. The DEIS indicates noticeable SMALL to MODERATE cumulative effects on aquatic biota
from the hydrological changes in the Brazos River, PKL, and Lake Granbury associated with
increased water consumption by the proposed Units 3 and 4 in combination with other future users of
BRA water allocations.

Recommendation: TPWD recommends a mitigation measure to minimize cumulative effects on
aquatic resources through aquatic life water allocations within the Brazos River. Any future
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innovations in cooling operating processes that reduce water consumption should be considered
and employed, where feasible, at the CPNPP site.

9.0 Environmental Impacts of Alternatives

Section 9.1 No-Action Alternative

Under the no-action alternative, Luminant would not be given an NRC license or USACE permit to
construct and operate Units 3 and 4. Unless other proposed power plants get built in lieu of the
proposed project or other strategies are implemented in its place, the benefits of the additional -
electrical capacity and electricity generation to be provided by the project would not occur. If
Luminant does nothing in resporise to license and permit denial, Luminant would not be able to meet
its ability to maintain an adequate reserve margin and would fail to meet its public service obligations
to provide sufficient power within its service territory. In such a case, ERCOT would need to pursue
alternative options in power generation or demand reduction by:implementing one or a combination
of actions including more aggressive demand-side management programs, purchase insignificant
amounts of power from other suppliers for short-term needs, and/or construct other baseload power
options, such as nuclear power station construction at one of Luminant’s alternative sites. These
power alternatives could have environmental impacts themse¢lves.

Section 9.3 Alternative Sites

The intention of alternative site analysis by the NRC is to determine if any obviously superior
alternative exists to the site proposed. Within Luminant’s region of interest for creating power,
screening criteria were applied to evaluate sites and, after following different evaluation and selection
refinement processes, led to the selection of the preferred and- alternative sites. Eventually, four
candidate sites were chosen, Coastal, Pineland, Tradinghouse, and Comanche Peak, and further
evaluated to determine the preferred site, Comanche Peak. The NRC found Luminant’s methodology
of selecting the sites was reasonable and did not arbitrarily exclude locations that might be suitable
choices. NRC’s evaluation of the sites did not find differences that were sufficient to determine that
any of the sites would be environmentally preferable, and no alternatives sites were identified as
obviously superior. The USACE will conclude its analysis of‘both offsite and onsite alternatives in its
Record of Decision.

Section 9.4 System Design Alternatives

The NRC considered three alternative closed-loop cooling tower systems (wet/dry, natural draft wet,
and dry) and alternative intake, discharge, and water supply systems, concluding that none of the
alternatives was environmentally preferable to the proposed CPNPP Units 3 and 4 systems. The
proposed closed-loop cooling system utilizes less quantity of water by comparison to once-through
(open) cooling systems; thus once-through systems were identified as inappropriate in the DEIS for
the proposed project.

Dry cooling towers and combination mechanical wet/dry cooling towers utilize less water than wet
cooling systems; however, dry cooling functions create inefficient power generation. Dry portions of
these systems come with energy and efficiency penalties and are not as cost-effective as wet or
evaporative systems. The project would need to be supplemented with power generated from an
alternate source to meet the project’s purpose. The inefficiencies and thermal energy losses translate
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into increased fuel needs, increased fuel cycle impacts, displaced environmental impacts, air quality
- impacts, socioeconomic impacts, or a combination of these impacts.

Wet natural draft cooling towers induce circulation through 500-foot tall and 400-foot diameter
towers by cascading warmed water downward through the tower. Rising heated air in the tower
induces more air-to enter the tower through its open base to replace exiting air at the top of the tower.
This system requires a 20 degree Fahrenheit temperature difference between the warmed air and the
ambient air temperature, which cannot be reliably achieved during warmer times of the year. The
current thermal conditions and the size of Lake Granbury, which provides cool water for the process,
cannot meet the required parameters, unless Lake Granbury would be expanded.

Regarding the circulating water system intake, the DEIS indicates that Lake Granbury is preferable
location over SCR because using SCR has the dlsadvantage of further degrading .the water supply
situation in SCR. The various alternatives for intake structures at Lake Granbury all have similar
minimal environmental 1mpacts as the proposed structure.

Lake Granbury as the dlscharge location was identified as having the least environmental impacts
over discharge to Brazos River, SCR, Squaw Creek, Paluxy River, and PKL. SCR carinot support the
thermal load of Units 3 and 4 without affecting Units 1 and 2. Brazos River flow is not great enough
to accept the thermal plume or dissipate/dilute receiving effluent. Discharging into Squaw Creek,
which dlscharges to the Brazos River, would create the same impacts as directly discharging to the
Brazos River. Discharges to-Paluxy River could impact the natural heritage of Dinosaur Valley SP.
Discharge to PKL would require many miles.of pipeline. Zero liquid discharge means no outfall for
CPNPP units and would create significant volume of salt solids during evaporation of cooling water
to the point of dryness. Lake Grarbury was identified as the only viable source of water for Units 3
- and 4 because there are no reused-water sources and no suitable groundwater sources.

Appendix'D ;Réspons'e. to TPWD Commeits on.vER/ScQDinz

Page D40, response to comment 0029-5, regarding TPWD’s and the applicant’s aquatic biota
studies indicates that TPWD fisheries data would be consideréd, buit did not indicate it would send the
requested Bio-West studies to TPWD. Additionally, the NRC website shows an environmental
Request for Additional Information (RAI) dated August 3, 2009, for which no response was received
from Luminant (http://www.nrc.gov/reactors/new-reactors/col/comanche-peak/rai.html). The RAI
requested copies of referencé materials be placed on the NRC docket and reading room for citation
and reference in the EIS. The Bio-West 2008a and 2008b studies were included in this request.
TPWD was not able to locate these documents in the NRC reading room.

Recommendation: TPWD has not received the studies, but is still interested in reviewing the
documents. Please send Bio-West 2008a and 2008b reference materials to the attention of Gloria
Garza, TPWD Wildlife Habitat Assessment Program, at TPWD headquarters or
Gloria.Garza@tpwd.state.tx.us for proper receipt/internal trackmg and dlstrlbutlon to appropriate
review personnel.

Materials submitted with this document are provided in Appendix A and include:

1) TXNDD Occurrences within 1.5-miles of the CPNPP site, transmission lines, and pipeli'nes
2) McBride thesis for the Brazos Water Snake
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EO_ID
4067
660
1348
4695
6213
7664
8084
2098

896

813
2871
5364
7952
8961

130
1190
2696
2870
6205
6437
7708
6560

Notes:

Appendix A

Texas Natural Divérsity_ Database Records with in 1.5 miles of
Proposed Comanche Peak Nuclear Power Plant Units 3 and 4,
Including Transmission Line and Cooling Water Pipeline Planning Corridors

EO
Number
21
146
135
134
245
237

229

64
213
228

65

67

10

Scientific Name

Juniperus ashei-quercus spp. series

Vireo atricapilla
Vireo atricapilla
Vireo atricapilla
Vireo atricapilla
Vireo atricapilla
Vireo-atricapilla
Nerodia harteri

Ulmus crassifolia-celtis laevigata

series

Yucca necopina

Yucca necopina

Yucca necopina

Yucca necopina

Yucca necopina
Dendroica chrysoparia
Dendroica chrysoparia
Dendroica chrysoparia
Dendroica chrysoparia
Dendroica chrysoparia
Dendroica chrysoparia
Dendroica chrysoparia
Notropis buccula

Common Name

Ashe Juniper-oak Series
Black-capped Vireo
Black-capped Vireo
Black-capped Vireo
Black-capped Vireo
Black-capped Vireo
Black-capped Vireo
Brazos Water Snake
Cedar Elm-sugarberry
Series. ‘

Glen Rose yucca
Glen Rose yucca
Glen Rose yucca

Glen Rose yucca

" Glen Rose yucca

Golden-cheeked Warbler
Golden-cheeked Warbler

Golden-cheeked Warbler

Golden-cheeked Warbler
Golden-cheeked Warbler
Golden-cheeked Warbler
Golden-cheeked Watbler
Smalleye Shiner

Federal Status: LE = Listed Endangered, C = Candidate for Federal Listing

State Status:
Community

Source:

Federal
Status

LE
LE
LE
LE
LE

- LE

LE
LE

- LE

LE
LE
LE
LE

— W

State
Status

eslieolesiesRes s Mvs!

E = Endangered, Blank = Species of Concern or Model Example of Natural Plant

Texas Natural Diversity Database, Revision Date June 7, 2010. TPWD Diversity Program, Wildlife

Division.
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TPWD Recommendations for Electrical Transmission/Distribution Line
' Design and Construction

Construction of the line should be performed to avoid adverse impacts not only to the
environment but the local bird populations and to restore or enhance environmental quality to
~ the greatest extent practical. In order to minimize the possible project effects upon wildlife,
the following measures are recommended.

TPWD recommends that each electrical company develop an Avian Protection Plan to
minimize the risks to avian species that are protected by the Migratory Bird Treaty Act.

Avian Electrocution Risks

Birds can be electrocuted. by simultaneously contacting energized and/or grounded structures,
conductors, hardware, or equipment. Electrocutions may occur because of a combination of
biological and electrical design. Biological factors are those that influence avian use of poles,
such as habitat, prey and avian species. The electrical design factor is most crucial to avian
electrocutions is the physical separation between energized and/or grounded structures,
conductors, hardware, or equipment that can be bridges by birds to complete a circuit. As a
general rule, electrocution can occur on structures with the following:

= Phase conductors separated by less than the wrist-to-wrist or head-to-foot (flesh-to-flesh)
distance of a bird;

* Distance between grounded hardware (e.g. grounded wires, metal braces) and any
energized phase conductor that is less than the wrist-to-wrist or head-to-foot (flesh-to-
flesh) distance of a bird (Avian Power Line Interaction Committee 2006).

To protect raptors and eagles, procedures should be followed as outlined in:

Suggested Practices for Raptor Protection on Power Lines: The State of the Art in
2006. by Avian Power Line Interaction Committee (APLIC). 2006. Distributed by the
Avian Power Line Interaction Committee (APLIC).

Mitigating Bird Collisions with Power Lines: the State of the Art in 1994,
Avian Power Line Interaction Committee (APLIC). 1994. Edison Electric Institute.
Washington D.C.

Line alterations to prevent bird electrocutions should not necessarily be implemented after such
events occur, as all electrocutions may not be known or documented. Incorporation of
preventative measures along portions of the routes that are most attractive to birds (as indicated
by frequent sightings) prior to any electrocutions is much preferred.

Preventative measures include: phase covers, bushing cover, arrester covers, cutout covers,
jumper wire hoses, and covered conductors. In addition, perch discouragers may be used to



deter .birds from landing on-hazardous (to birds) pole locations.where isolate, covers;-or other
insulating techniques cannot be used (Avian Power Line Interaction Committee 2006).:

Use wood -or non-conducting cross arms,:for.distribution: lines, to minimize :the possibility. of
electrical contact with perching birds..; ; i o :

When possible, for distribution lmes 1nstall electrlcal equxpment on the bottom cross arm to
allow top cross arm for perching.- - _ _ :

TPWD recommends using nest management strategies which include installing nesting
platforms-on or near power structures-to provide nesting sites for several protected species
while minimizing the risks of electrocution, equipment damage, or outages (Avian Power Line
Interaction Committee 2006).

Avian Collision Risks

Birds typically establish flight corridors along and within river and creek drainages.
Transmission lines that cross or are located very near these drainages should have line markers
installed at the crossings or closest points-to the drainages to reduce the potential of collisions
by blI‘dS flying along or near the drainage corridors.

If transmission lines are located in an area with tall trees, the height of the transmission line
should not be taller than the trees to reduce collision risks.

~Transmission lines should be located to avoid separating feeding and nesting areas. If this
_cannot be avoided lines should be clearly marked to minimize avian collisions with the lines
(Avian Power Line Interaction Committee 1994).

Transmission lines should be buried, when practical, to reduce the risks of avian collisions.

Habitat Impacts

Construction should avoid identified wetland areas. Coordination with appropriate agencies
should be accomplished to ensure regulatory compliance. Construction should occur during
dry periods. ' _

Construction should attempt to minimize the amount of flora and fauna disturbed. Reclamation
~ of construction sites should emphasize replanting with native grasses and leguminous forbs.

Existing rights-of-way should be used to. upgrade facilities, where possible, in order to avoid
additional clearing and prevent adverse impacts associated with habitat loss and fragmentation

of existing blocks of wooded habitat.

Forest and woody areas provide fobd and cover for wildlife, these cover 'tYpes should be



preserved. Mature trees, particularly those Wthh produce nuts or acorns should be.retained.
Shrubs and trees should be trimmed rather than cleared.. ‘ - o

Transmission lines should be designed to' cross streams-at right angles, at points of narrowest
width, and/or at the lowest banks whenever feasible to provide the least disturbance to stream

corridor habitat.

Implementation of w11d11fe management plans along rights- of-way should ‘be considered

“whenever fea51b1e

All pole design should be single phase (Wrthout arms) where poss1ble to preserve the
aesthetics of the area. ' T T A ST : :
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Dr. William Wenstrom, Enercon
. Comanche Peak Steam Electric Station Expansion, Somtrvdl Co.
Page 3

Recommendatlons The US Fish and Wlldhfe Service (USFWS) should be contacted for
permitting, survey protocols and mitigation for federally listed species. Please provide
this office with copies of survey results and any additional written consultation you may
conduct with the USFWS regarding rare resources.

Most native bird specu:s may not be disturbed and must be dealt with in a manner consistent with
the Migratory Bird Treaty Act (MBTA) The MBTA implicitly prohibits isiteritional and
unintentional take of néarly al] native birds, except when authorized under a USFWS permit. -
Additional information regardmg the MBTA may be obtamed through the USFWS Region 2
Migratory Bird Permit Office 4t (505) 248-7882.

Reco‘mmenda'tions TPWD recommends. excluding all clearing activities during the
general bird nestmg season, March through August, to avoid adverse impacts to this
group, including ground neésting spécies. :

Long term and cumulative irﬁpacts should also be addr‘essed: :

Recommendatlons In addmon to analyzmg the d:rect constructlon re]ated impacts, the
environmental documentatlon should discuss long term impacts.. For example, the
discussion. should include changes resu]tmg from opexatnon of the new units, if any, such
as chariges in the water temperature near the discharge outlet in the coolmg TESErvoir,
changes in watér intake and discharge quantity and quality. Such changes could have
direct impacts on aquatic fauna, which could potentially have adverse impacts further up
the foodchain, for instance potential for loss of an adequate supply of crustaceans -and
fish for the birds known to utilize the site, such as sandpipers, terns, and gulls. If there -
are no changes planned for these operational items, this should be clarified. If Changes
are plarined, further analysis should be attempted to assess the potential for impacts.

Thank y0u for the opportiinity to comment on this project. Please contact me if you have any
questions or need additional assistance (512) 912-7021. o

Sincerely; o

s 7 )
A 77 -
(o o A T \\.

Celeste Brancel, Environmental Review Coordinator
Wildlife Habitat Assessment Program
Threatened and Endangered Species
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April 24, 2009

Michael Lesar, Chief

Rules and Directives Branch

Division of Administrative Serv1ces
Mail Stop T-6D59 '

U.S. Nuclear Regulatory Commission
Washlngton D.C. 20555-0001

RE:  Dockets 52-034 and 52- 035
Luminant Generation Company LLC .
Comanche Peak Nuclear Power Plant Units 3 & 4
Combmed License Applxcatton (Hood and Somervell Counties, Texas)

Dear Chief Lesar:
In response to the Nuclear Regulatory Commlssxon s {NRC) request for

participation in the scoping process in preparatlon of an Environmenta) Impact
Statement (EIS) for the project referenced above the Texas Parks and

- Wildlife Department (TPWD) provrded a response letter February 16, 2009.

Since that time, TPWD participated in a portion of the Environmental Review
Site Audit and the apphcant; Lummant Generation Company ~LLC
(Lummant) stibmitted addmona] mformatron to the NRC regarding specific
locations of the alternative sites. This letfer is intended to prov1de the NRC
with 1) a summary of the ﬁndmgs regardmg 1dent1ﬁcatlon of specific yucca
species during the Site Audit and 2) refmed data régarding known occurrences

~of rare resources in the vicinity of the specific alternative sites.

Environmental Review Sité Audit - Yucca Species

During the ‘February 2, 2009, site visit of the proposed Comanche Peak
Nuclear Power Plant (CPNPP) site, Yucca species were observed by TPWD
personnel in the peninsula area proposed for the construction of the cooling
towers for units 3 and 4. Because occurrences of Glen Rose Yucca (Yucca
necopina), a state rare species, occurs within the vicinity of the project area,
TPWD requested to see the plants again during the Environmental Review
Site Audit to record their location and obtain photographs for proper
identification of the specres

Evaluation of the photographs indicate that the Yucca plants observed on the
slopes of the peninsula for the proposed cooling towers of units 3 and 4 are

To manage and conserve the natural and cultural resources of Texas and to provide hunting, fishing
and outdoor recreation opportunities for the use and enjoyment of present and future generations.



Michael Lesar, Chief
Page Two
April 24, 2009

Yucca pallida and not Glen’ Rose Yucca. The Yucca pallida were observed at
approx1mately NAD83 Zone 14N UTM 0613235 Easting; 3574724 Northing.

Comment. Yucca pallzda are endemic to the area and TPWD

T recommends transplantmg them somewhere else on the CPNPP
property to' maintain the population, such as native landscaping areas
or grassland areas that would not be mowed. - They are very easy to
transplant since they have small root systems and are not hard to dig
up and move They can be planted in shallow ground.

Comment. Because Glen Rose Yucca occur thhln the vicinity of the

project area, TPWD recommends that Yucca species found in other

areas pxoposed for clearing be 1dent1ﬁed to the gpecies level. Glen

Rose Yucca: identified should be relocated to maintain the population.

TPWD can ‘assist with’ specxes 1dent1f cation and development of
~ relocation plans :

The 'T'exas Natural Diversity Database (TXNDD)

At the timmie of TPWD’s February 16, 2009 response letter, Luminant had not

'revealed the alternative site locatlons because they held the locations as

proprietary information. Therefore ‘TPWD presented data regarding known
occurrénces of rare resources based on countywide sets of data for two
counties per site including a 10 mile radius buffer. Submitting occurrence
data across such a large area resulted in data sets that may not have been
representative of the project area, though were based on the best data
available. S

Since that time, Luminant provided the NRC with specific alternative site
locations; therefore, TPWD has conducted a new search of the TXNDD for
known occurrences of rare resources within 10 miles of the coordinate point
of the’'CPNPP and alternative sites. This data should replace the data provided
for the county-wide alternatives analysis and allow the NRC to evaluate the
alternative sites more effectively.

Please refer to the attachment regarding the new TXNDD search results for

‘the CPNPP and Altemative Sites.



Michael Lesar, Chief
Page Three
April 24, 2009

TPWD appreciates the opportunity to comment on this project. Please do not
hesitate to contact me at (512) 917-4155 if you have any questions.

Sinc_ere)y, .

-+ /' - I."' Iy Y1 -
A P |
Karen Hardin |
Wildlife Habitat Assessment Prograni
Wildlife Division
KH:gg.13698B

Attachment
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February 16, 2009 -

Mr. Michael Lesar, Chief

Rules and Directives Brarnch
Division of Administrative Services
Mail Stop T-6D59

- U.S. Nuclear Regulatory Commission

Washmgton D.C. 20555- 0001

RE:  Dockeis 52-034 and 52-035
Comanche Peak Nuclear Power Plant Units 3 and 4
Combined License Application (Hood. and Somervell Counties, Texas)

Dear Mr. Lesar

Texas Parks and Wlldhfe Departrnent (TPWD) recexved the Nuc]ear Regulatory
Commission (NRC) request for participation in the’ scopmg process. in preparation
of an Envxronmental Impact Statement (EIS) for the project referenced above.

Luminant Genération Company LLC (Lummant) has applied for two combined.

licenses for construction and operation of two new nuclear power -plants at its
Comanche Peak Nuclear Power Plant (CPNPP) The NRC seeks information

relevant to state-listed, proposed and candidate species and’ protected habxtat in

the vicinity of the proposed CPNPP site, the alternative sites, and the transmission
line right-of-ways (ROW). The NRC also invited any information, ¢ommerits, or
concerns that TPWD feels appropriate on the scope of the proposed action by the -
énd of the comment period, February 17,.2009.

Under section 12.0011 of the Texas Parks and ledhfe Code, TPWD is charged.
with "providing recommendations that will protect fish and wildlife resources to
local, state, and federal agencxes that approve, permit, hcense or construct
developmental projects” and "providing information on fish and wildlife
resources to any local, state, and federal agencies or private organizations that
make decisions affecting those resources.”

TPWD provides the following comments and concerns regarding the proposed
project: the comments have been organized to coincide with Luminant’s
Environmental Report (ER):

To rnanage and conserve the natural and cultural resources of Texas and to provide hunting, fishing
and outdoor racreation oppartunities for the use and enjoyment of present and future generations.
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Mr. Michael Lesar
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February 16, 2009

Chapter 2 -‘Existi'ng Environment

Section 2.4 of the ER references a List of Somervell County Threatened and
Endangered Species to address state-listed threatened or endangered species that
may occur at the proposed CPNPP site. The ER failed to include the TPWD
Anriotated List of Rare Species for Hood County, though it appears that
components of the project would occur within Hood County. Addmonally, the
ER only addressed state-listed: threatened or endangered 'species, but did not
address all spécies included on the Annotated County List of Rare Species. Those
species on the list with a blank under federal or state status are tracked by TPWD
and considered rare. Rare’ species are of conservation concern by TPWD within
Texas, and efforts to minimize impact to such species are ericouraged to help
prevent future listing of the spccies _

The most up-to-date TPWD Annotated County Lists of Rare Spemes are available
at http://gis.tpwd.state.tx.us/TpwEndangeredSpecies/DesktopDefault.aspx. The
lists provide information regardmg rare species that have potential to occur within
each county. Rare species could potentially be 1mpacted if su1table habitat is

present at or near the prolect s;te

Comment: The EIS should address all species on the Hood and
Somervell County Lists including rare, threatened, and endangered
species. The project site should be assessed to determine if suitable -
habitat for any of these species occurs within or near the proposed -area
and to determine if construction and operation of the project would impact

the species or habitats. -

Sectioni 2.4.2.2 of the ER provides basic details about the fish studies conducted
for Squaw Creek Reservoir and Lake Granbury. Fish avoidance of gill nets is a
known problem in reservoirs with high water clarity, such as Squaw Creek
Reservoir and near the dam on Lake Granbury: '

Comment: - Further information. is needed about the monofilament nets
used to sample the fish. population the depth at which gill nets were
placed, and the gill net mesh size used. Mesh sizes too large to capture
smaller fish would produce inaccurate results. Electrofishing, even with
high total dissolved solids, would likely provide important additional
information on fish populations in both reservoirs. -Seining in littoral areas
could provide information about smaller species that are unlikely to be
captured by gill nets. ~

Section — 2.3.3.1.9 Golden Algae — see comments under Chapter 5
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Chapter 3 - Plant Description

The ER does not provide details of the site plan for the blowdown treatment
facility. (BDTF) other than large blocks showing the proposed location. The
February 2, 2009 site visit indicated that several ponds of uriknown size, shape or
location would be constructed within this area. Power transmrss:on lines were
observed in the area.

Comment: The size, shape, and location of the BDTF ponds relative to
the transmission lines need to be revealed in a site plan drawing,

Chapter 4 - Construction Impiacts -

Aquatic I}npacts

During the February 2, 2009 site vrsxt and in Section 4.3.2.4 of the ER, it was
mentioned that fish: populanons ‘are strugglmg in Lake  Granbury. The -
consultant’s samphng at four sites near the dam claims to support this opinion.

The TPWD Inland F 1sherrus staff conducts full ﬁshery studies on the lake every
four years as ‘well as ongoing fish sampling. These studies show that only a few
fish species have declined post-golden algae kills, many have remained at the'
same populanon levels, and ‘some have mcreased in numbers (Baird and Tibbs
2006). The ~opinion that the fishery is “dead™ by the dam due to golden algae is
not supported by the information provided.

‘ Request TPWD requests a copy of thé fish studies conducted by
Luminant’s consultant, specifically the studies referenced in Chapter 24
of the ER, Bio-West 2008z and 2008b: TPWD staff may have additional
comments following review of the consultam s report.

Vegetation Impacts

Wooded riparian corridors along streams generally provide nesting habitat for
birds, soil stabilization for enhanced water quality, and food, cover, and travel
corridors for wildlife. Riparian habitat is a high priority habitat type for
conservation by TPWD across the state.

Comment: The project should be designed and constructed to avoid
disturbance to stream and riparian areas.

The proposed project is situated in the Cross Timbers and Prairies Ecoregion of
Texas which has generally supported native grassland valley communities with
higher wooded divides. Native grassland communities have become increasingly
rare in Texas due to historical conversion to row crop agriculture, overgrazing,
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invasion by woody species from a lack of fire on the landscape, conversion to
non-native pastures and hayland, .and other development associated with humans.
Native grasslands are an important resource for wildlife adapted to grassland
environments. Populatlon declines of many grassland birds are attributed to this

loss of habitat.

Comment: The location of facilities should be sited to avoid native
grassland communities and placed in areas of previous disturbarice or in
areas previously converted. o non- natxve pasture

~ Because native vegetation 1s’ adapted to the soil and chmate of the area, it usually .

requires less maintenance and -watering than introduced ~spécies.  Water
conservation is warranted for the relatively dry climate of the project area. The
disease tolerance of native vegetatlon provides longev1ty to the landscape without
high cost. Mature trees and shrubs provxde nestmg loaﬁng, and forage habitat for

birds and other wxldltfe

Comment The prOJect site should be carefully planned and constructed
to avoid and preserve existing nattve vegetation.. To eliminate or reduce
the need for permanent irrigation, native trees, shrubs, grasses, and forbs
should be mcorporated into the: landscape plan. The following websites
describe  appropriate native vegetation for the project area,
http://www.tpwd.state.tx. us/huntw1]d/w11d/w11dscapes/ and hitp:/tpid. -
tpwd state.tx. ue/ ’ ~ : : '

Comment: The revegetation and maintenance plan for. temporary
disturbed areas should focus on .re-establishing native cover through
natural = regeneration ‘and/or planting and  should be developed in
coordination. with TPWD. Plans for natural regenetation and/or
revegetation. of disturbed areas should includé measures to treat and
control undesirable and/or invasive species and should include
management practices to benefit wildlife. '

The ER did not address the potential for the project site to contain rare plant
species or sensitive plant communities that are tracked by TPWD and/or included
on our annotated county lists of rare species; therefore impacts to those species or
communities were not addressed.

Comment: Sites should be surveyed to identify potential impacts to rare
plant species and natural communities identified by TPWD.

Protecting vegetated buffers is discussed in Section 4.3.1.1, though no vegetated
buffer areas are specifically identified in the ER.
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Comment The vegetated buffer areas that would receive protectlon need
to be 1dent1ﬁed and mapped. :

Figure 4.2-1 indicates that the area 1mmed1ately adjacert to the wetland identified
along SCR on the cooling tower peninsula is slated as a construction area. During
the February 2, 2009 site visit, Luminant noted that a buffer area would be placed
around the wetland. It'is uriclear the amount of wooded area on the slopes of the .
draw that would be excluded from constructlon activities to serve as the buffer
area to the wetland. -

Comment: A buffer area déveloped in coordmatlon with TPWD should
be established along the slopes to protect water quality, provide wildlife
habitat, and shelter the wetland located down slope at this location.

Section 4.3. l of the ER md1cates that the dlsturbed area is equivalent to 275 acres
and 384 acres, for the CPNPP and the BDTF, respectively. The ER does not
distinguish between. permanent and temporary disturbance areas pet the CPNPP
site and the BDTF.. The 275- -acre CPNPP: site is the only area showmg impacts by‘

. cover type, but the amount of each cover type lost to permanent construction is

not provided: No impact assessment per cover type is prov1ded for the 384-acre
BDTF, the plpelmes the power ‘transmission lines, or the .intake and return

structure areas.

Comment ~ The permanent "and temporary disturbances should be
revéaled per cover -type (grassland, scrub brush, disturbed, juniper
woodland, wetland, hardwood forest, -etc.) per facility (CPNPP, BDTF,
power transmission lines, p_ipelines, and ‘intake and return structure areas).
Total temporary and permanent impacts per cover type should be provided
for the proposed project, inclusive of the' CPNPP, the BDTF, the pipelines,
the transmission lines, and the intake and discharge structure areas. This
type data can easily be presénted in table form.

Wildlife Impacts

Comment: Construction crews should be informed of. the rare species in
the project counties and should avoid disturbance to sensitive species if
encountered during construction. Only personnél with a TPWD scientific
collectiont permit are allowed to handle and move state listed species. For
further information on'the required permit please contact Chris Maldonado
at (512) 389-4647.

The ER did not address the potential for the project site to contain rare species
that are tracked by TPWD and included on our annotated county lists of rare
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species; therefore 1mpacts to those species were not. addressed. The ER does not

" include a detalled evaluation of impacts associated with the. BDTF construction.

Commént Site surveys of the CPNPP and BDTF sites for rare species
with potennal 1o occur within the area should be conducted prior to
construction.  Occurrences. should beé avoided or a ‘mitigation plan
developed in coordmatnon with TPWD.

Chapter 5 - Operatiqn Imbécts

_ Section 5.2 discuisses water-related. impacts associated with water withdrawal

from Lake Granbury, water loss, and return discharge to Lake Granbury The ER
claims that there is- currently mmlmal use of water -in the Brazos River. from
Possum ngdom Lake to Lake Whltney, and due to the minimal water use and
other users retummg water to the ‘Brazos River Basin, the prolect impacts are not
expected. to .affect the available water ‘for other water ‘users nor for the aquatic
ecological commumtles of the Brazos River. . The ER considers the impacts from
the CPNPP water withdrawal and d1scharge rates as small. The ER presents the
reported mean monthly discharges at Depordova Bend Dam at 1,031 cubic feet
per second (cfs) and indicates that ant1c1pated ‘normal dxscharge would be 55.43
cfs during’ operatlon of CPNPP Umts 3 and. 4 )

~ The operational 1mpacts assocxated with water use do not specifically address

potential .impacts. to aquat1c résources such as potential 1mpacts to the -state-
threatened Brazos Water Shake (Neroa'za harteri), various rare specxes of
mollusks listed on the county lists, and other aquatic resources occurring or

- potentially occurring downstream of Lake Granbuiry.

Comment: Potential impacts associateéd with CPNPP. watér losses need to
be specifically addressed for aguatic rssources wnhm the Brazos River
Basin.

Chapter 2 Section — 2.3.3.1.9 and Chapter 5 Sections ~ 5.2.1.7 and 3.2.3.4

Golden algae, specifically Prymnesium parvum, are microscopic plants present in
Possum Kingdom Reservoir, Lake Granbury, and Lake Whitney, as well as other
areas in the state. The alga prefers saltier water for growth as it is a marine
species. Lower water levels in Possurh Kingdom Reservoir would likely make
the lake more susceptible to golden alga. Like most other reservoirs, when the
water level in Possum Kingdom Reservoir is low, conditions become more saline
and nutrients become more concentrated. Historically, both conditions have been
associated with increased occurrence and severity of golden algal blooms in
Possum Kingdom Reservoir and other Texas reservoirs. An increase in salinity
(conductivity) within Lake Granbury would likely also cause enhanced golden
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algal blooms. With the return water entering by the dam, the potential for
increased conductrvrty by the dam and lmmedlately downstream i$ a concern as
well.

Comment: If golden alga occurrences increase in ‘'severity after periods of

" water loss, then Luminant may be required through TPWD’s civil
restitution process to mitigate for fish mortalities from these golden alga
kills and may be asked to contribute to annual restockmg efforts or golden
alga treatmem and research.

Section 5.2.1.2

The typrcal golden algal bloom within a Brazos River Basin reservoir starts in the
shallow areas where the river enters the reservoir. These shallow areas cool faster
than the deeper parts of the lake found at the dams, allowing for temperatures to
drop to_levels .where golden algal blooms are ‘found. -The sediments in these
shallow areas are easrly resuspended into the water column ‘supporting the golden
alga cysts w1th1n these sediments to’ ‘hatch. - The mcreased releases from Possum
ngdom Reserv01r to provxde makeup water in Lake Granbury may increase’
resuspension rates and lead to increased golden algal blooms. In ‘the typical
progression, the aréa of the reservoir closest t6 the dam is affected by golden alga -
once flow or cutrent has moved the algal bloom downstream.- The new intake for
the proposed umits will .increase circulation within Lake Granbury and has the
potential to spread the golden algal blooms throughout ‘the lake at a faster rate.
Although the relatlonshlp between golden algal blooms ‘and toxicity, which kills
the fish, is not yet wéll understood, it is likely that increased golden algal blooms
could lead to larger, lake-wnde fish kills once the golden algae become toxic. '

TPWD has concerns about mcreased selemum levels in Lake Granbury and
downstrearti portions. of the Brazos Rrver resultmg from ithe drscharge As stated
in Section 5.2.3.4, “When half the detection limit was used to estimate
conceéntrations that would result from CPNPP Units 3 and 4 2.4-cycie cooling
tower operation, selenium was estimated to exceed the Texas Commission on
Environmental Quality (TCEQ) Criteria for Specific Metals in Water for
Protection of Aquatic Life and also for both the mean and maximum
concentrations when mixed with Lake Granbury at low flow. However, selenium
is expected to be reduced to concentrations less than the TCEQ standards for
Specific Metals in Water for-Protection of Aquatic Life at the edge of the mixing
zone in Lake Granbury during the annual mean flow for both mean and maximum
concentrations.” The acute freshwater criteria for selenium is 0.020 mg/L and
freshwater chronic criteria is 0.005 mg/L (TCEQ 2008). Exceeding the set
criteria can be harmful to aquatic life within and downstream of the reservoir. .
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Section 5.2.2.3.1

The consumptive demands from the project are a concern for the Brazos River
Basin. Chapter 3 Section 4 indicates that Luminant will use up to 103,000 acre-
feet per year (ac-ft/yr) of water from Lake Granbury. for the cooling process with
an estimated evaporative loss of 61, 000 ac-ft/yr. The loss of 61,000 ac-ft/yr from
Possum ngdom Reservoir, Lake Granbury and the Brazos River will lead to
declines in lake levels, a reduction of streamflow downstream of Lake Granbury,
and a resultant wide range of impacts on fish and wildlife resources and -
recreation.

Potential recreational effects span from Possum Kingdom Reservoir, to below the
Lake Granbury dam, to the Brazos River below the city of Waco. Possum
Kingdom Reservoir receives heavy recreational use, Lake Granbury supports
recreational use, water skiers frequently use the Brazos River between Lake
Graribury and Lake Whltney, and Lake Whitney has been rated the top destination
by the citizens in the Dallas/Fort. Worth area. Downstream of Lake Whitney, the
Brazos River has been recognized as a canoeing and kayalrmg destination and
‘Lake Brazos within the city of Waco is currently belng developed mto a major
greenbelt.

Fisheries may be impacted; reduced flowsin the Brazos RIVCI' below Waco may
impact several imperiled fish species, as well as a vulnerable alligator gar fishery.
* Water levels are also anticipated to drop it Possum Kingdom Reservoir since the
water for ‘Units 3 and 4 will be taken from Lake Granbury but supplied by
releases from Possum Kingdom Reservoir.  Cutrently, Possum ngdom
Reservoir - struggles with having enough water to inundate littoral vegeétation
during spawning times for a variety of sport fish. The proposed water loss would
exacerbate an already less than desirable condition. In addition, lowering the
water leveél in Possurn Kingdom Reservoir will expose fish habitat used for
sheltering and feeding, as well as for breeding. This loss of habitat, especially
during spawning season, is likely to impact fish populations.

It is not apparent that Chapter 5 of the ER addresses impacts to wildlife associated
with operation of the BDTF. The proposed site for the BDTF would include a
large area of ponds that may be placed near and/or under existing power
transmission lines. The BDTF area is also in close proximity to a large reservoir.
Therefore, there is increased potential for use of the area near the transmission
lines by migratory and resident waterfowl and shorebirds once the BDTF ponds

are installed. The attractiveness of the BDTF ponds to birds would i increase the '

potential for bird collision with the transmission lmes

Comment: Potential collision impacts to migratory and resident birds as
a result of constructing large ponds near and/or under transmission lines
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should be addressed. Measures to av01d or mitigate potential impacts
should be deveIOped in coordmatxon with TPWD, such as transmission
line marking, relocation of the proposed BDTF ponds, and pre- and post-
construction monitoring.

Comment: Any potential dangers to wildlife as a result of exposure to the
BDTF ponds should also be made apparent. Significant impacts should be
. mitigated.

Comment: TPWD 1s concemed that. hxgh salinity reject water (brine)
from any desalination process be disposed .of in a manrner that does not
impact fish and wildlife resources. TPWD may offer additional comment
when Luminant provxdes greater detail of proposed operations of the
BDTF.

Because the CPNPP boundary encompasses approximately 7, 950 acres inclusive
of Squaw Creek Reservoir and large areas of undeveloped property, there is
opportunity for Luminant to deveiop a worklng plan for conservation, protection,
and management of fish and wildlife resources within the CPNPP boundary.

Commient: An adaptxve wx!dhfe raandgement. p}an should be developed
in coordmatxon with TPWD. Suggestions for activities to address in the
management plan include, but are not hmlted to:

- Openmg Squaw Creek Reservoir or portlons of 'the reservoir for
public fishing

- Creatmg and mamtammg native grassland communmes within
‘transmission line ROWs and areas of noun-native: grasslands

— Creating and protecting riparian corridot habitat

— Developing a grazing management plan for areas: leased to
livestock

- Developing livestock exclusion areas or retation plans near ponds
to help improve water quality and increase wildlife diversit ty

—  Conducting deer management in areas that are overpopulated

— Monitoring and treatment of invasive or undesirable species

Rare Resource Occurrénces

To support preparation of the EIS, the NRC has requested information regarding
state-listed, proposed, and candidate species and protected habitat that may be in
the vicinity of the proposed 51te the alternative sites, and the transmission line
ROWs.
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The ER indicates that three alternative sites and a preferred site were considered,
for the proposed nuclear power plants. The applicant has not revealed the
alternative site locations because they hold the locdtions  as propnetary
information. The three alternative sites have been described as occurring A) near
the border of Victoria and Calhoun courities, B) near the border of San Augustine
and Sabine counties, and C) near the border of McLennan and Limestone
counties. Therefore TPWD must- present the data regarding known occurrences
of rare resources based on ‘countywide sets’ of data for two countiés per site.
TPWD has included a 10-mile radius buffer beyond the two counties because
including a buffer to a project site is typical practice for Texas Natural Diversity
Database (TXNDD) searches. This buffer also encompasses area that may be in a
different county, but still within 10 miles of the border of the two given counties.
To eliminate bias in the evaluatlon of site altematxves by the NRC TPWD is
submiitting data for the proposed site in the same manner encompassmg Hood and
Somervell courmes and a 10-mile radius buffer area.

If the actual locations of the. alternative sites are provided to TPWD, then we will
* provide a less intensive list of TXNDD occurrences to the NRC by site location
rather than countywxde

TPWD is also submrmng a set of data’ specific to the proposed site location
including -occurrences within a 10-mile buffer area. This data should be
considered when ~assessing the potential impacts t6 rare resources 1f the
alternatives analyms,of the EIS indicates that the proposed site is adequate as the
preferred site. Thus, an appropriate.-evaluation .of impacts to rare resources
specific to the preferred site can be conducted.

The ER identifies two new proposed 345-kV transmission line routes requiring
new ROW, one extending 45 miles to a substation near Lake Whitney in Bosque
County and one extending 17 miles to a switching station near Lake Granbury.
There ate also two new proposed circuits that will be added to vacant positions on
two separate existing 345-kV double lattice steel tower structures, one extending
44.8 miles to a switching station in Tarrant County and one extending 41.6 miles |
to a switching stdtion in Parker County. TPWD understands that the proposed
transmission line ROW routes are preliminary and not final. Therefore, the
information provided regarding resources within the- vicinity of the two new
proposed 345-kV transmission line ROWs will need to be updated and an
assessment of potential impacts to rare resources will need to be reevaluated once
specific routes are identified.

Determining the actual presence of a species in a given area depends on many
variables including daily and seasonal activity cycles, -environmental activity
cues, preferred habitat, transiency and population density (both wildlife and
human). The absence of a species can be demonstrated only with great difficulty
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and then only with repeated negative observations, taking into account all the
variable factors contributing to the lack of detectable presence.

The TXNDD is mtended to assrst users in avordmg harm to rare species or
significant écological features. Given the small propomon of public versus
private land in Texas, the TXNDD does not include a representatrve inventory of
rare resources in the state. Absence of information i in the database does not irhply
that a species is absent from that area. Although it is based on the best data
available to TPWD regarding - rare spemes .the data from the TXNDD do not .
provide a definitive statement as to the presences absence or condmon of special

species, natural cornmumtxes or -other 51gmﬁcant features wnhm your project
area. These data are not inclusive and cannot be uséd as presence/absence data.

They represent species that could potentially be in your ‘project area. This
information cannot ‘be substituted for on-the-ground surveys. The TXNDD 1is

'updated continuously based on new, updated and undlgltlzed records. For

questlons regardmg a record please contact txndd@tpwd state.tx.us.

Please refer to the attachment regardmg TXNDD search results for the
countywide alternatives analysis, for the proposed site, and for the préliminary
transmission line ROWs

Comment: If rare plant or animal specres or natural communities are
identified within the project vicinity, then site surveys for those species or
communities should be.conducted within ‘the project area to assess
potential impacts. An example in¢ludes verifying the species of yucca
found on the project sité because occurrences of Glen Rose Yucca (Yucca
necopind), a state rare species, occurs within the vicinity of the project
area. :

Comment: Additionally, potential impacts to specific occurrences of
species or natural communities within or near the project area shculd be
asséssed. An example includes the project’s potential to impact the state-
. threatened Brazos Water Snake, which occurs within the Brazos River
below Lake Granbury Dam. ' :

Comment: If rare resources would be impacted by the proposed project,
TPWD should be contacted to determine avoidance, minimization, and
mitigation strategies.  Further consultation with TPWD would be
warranted upon detection of a Texas-listed rare, threatened, or endangered
species or tracked vegetative community within or near the ROW at any
time prior to or during construction and operation of the facilities.
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TPWD apprecxates the opportumty to comment on this ‘important project and
participate in the scoping process. Please direct any questions to Kathy Boydston
of the Wildlife Division Wildlife Habitat Assessment Program at (51’7) 389-4638.

Sincerely,

Carter Smith
Executive Diréctor

CS:KB:KH:gg
Attachiments
References:

Baird, M. S., and J. Tibbs. 2006. 2005 Survey Repoit Granbury Reservoir.
Texas Parks and Wildlife Department, Austin, TX.

Texas Commission on Environmental Quality. 2008. 2008 Guidance for
Assessing and Reporting Surface Water Quality in Texas, March 2008.
Texas Commission on Environmental Quality, Austin, TX



Element:(Qccurrence Record

Scientific Name: Juniperus ashei-quercus spp. series Occurrence #: 21 Eo¢ Id:
Common Name: Ashe Juniper-oak Series ) TX Protection Status:

Global Rank: G4 StateRank:  S4 ‘ Federal Status:

. 4067

ID Confirmed: Y

"Location Information:

Watershed Code: Watershed Description:

1206020270 e s Tt s "“(-Middlé"rBr“azds?’Lékef»Whiﬁié)"f"“‘

County Code: County Name: Mapsheet_Code: Mapsheet Name:

TXSOME Somervell . 32097-C7 - Hill City
32097-B7 Glen Rose West

Directions:

STEEP SLOPES AND ROLLING UPLANDS BETWEEN DENIO BRANCH AND BUCKEYE CREEK, DINOSAUR VALLEY SP

Survey Information:
First Observation: ' Survey.Date:  1990-07-02 . Last.Observation: 1990

Eo Type: . EQO Rank: BC - Good or fair estimated viability EO Rank Date:

Observed Area (acres); ' Estimatéd,Répresentation Accuracy: :

" 1990-07-02

Comments:

Generail ‘EVERGREEN/DECIDUOUS SHRUBLAND ON GLEN ROSE LIMESTONE
Description: .

Comments:

Pratection
Comments:

Manage'ment
Comments;

Data:
EO Data: DESCRIPTION AND PLANT LIST IN DLI REPORT, SITE 2

Managed Area:

Managed Area Name: Managed Area Tvype:

DINOSAUR VALLEY STATE PARK _ SPWPK

Reference:

Full Citation:

TEXAS PARKS & WILDLIFE DEPARTMENT. 1990. DINOSAUR VALLEY STATE PARK. SUMMARY OF REPRESENTATIVE
PLANT COMMUNITIES.
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-Element Occurrence Record

Specimen: : (

.- Associated Species: = - -

Species Namie , Comments
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+Element Occurre’nce‘\Record

Scientific Name: Vireo atricapilla Occurrence #: 146 Eo 1d: 660

Common Name: Black-capped Vireo

BTN

TX Protection Status: «  E° ~  ID Confirmed: - Y

“ leob—a;lﬁ Rank - G2G3 ’ StateRankS;B e 'i;‘e-d;ral Statu‘s:- LE
Watershed Code: o Watershed Description: R
. 12066262 o : ’ MlddleBrazos-Lakethtney" T RSN
County Code: Coung Namé: Mapsheet Code: Mapsheet Namie: l State:

,,TXSONIE PR = E Ny

Directions:

2

voedSomervells n o o

FROM HEAD OF WILDCAT HOLLOW TO PALUXY RIVER INCLUDING UNNAMED EAST DRAINAGE ENTERING WILDCAT
HOLLOW; SLOPES ON BOTH SIDES OF WILDCAT HOLLOW AND INCLUDING HILLTOP BETWEEN FORKS OF DRAINAGES
TO EAST-FACING SLOPES OF DRAINAGE INTO DENIO BRANCH AND PARK BOUNDARY ON NORTHEAST: DINOSAUR

VALLEY SP

Survey Information:

First Observation:

Eo Tvpe:

Observed Area (acres);

Survey Date; 1991
EO Rank:

Last Observation: 1991

EO Rank Date:

Estiinated Reprgsent'a'tion Accuracy:

Comments:

General

Description:
Commeénts:

Protecﬁon
Comments:

Management
Comments:

Data:
EOData: 3 MALES OBSERVED

Managed Area:

Managed Area Name: .
DINOSAUR VALLEY STATE PARK

Managed Area Type:
SPWPK

Reference:

10/27/2010

Page 3 of 40
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Element-Occurrence Record:

- R N e ot M e el

Full Cltatlon

SCOTT, P 1991 SURVEYS FOR BLACK-CAPPED VIREOS AND GOLDEN-CHEEKED WARBLERS IN CENTRAL TEXAS
STATE PARKS: AND NATURAL AREAS,MAY-JUNE 1991, -

.Specimen: . .. oo i e

Associated Species: e g e

Species Name Commen s

Page 4.0f 40
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E‘lemént-Occurrenéé Record

Scientific Name: Yucca necopina Occurrence #: 3 Eold: '8i3
-.Common Name:- . --GlenRose yucca -+ -+ ~wws . - o0 - e e s ' TX Protection Status::+ **- . :-ID.Confirmed:: Y. -

Global Rank: G1G2 State Rank: ~ SI82 Federal Status:
_ Location Information:

Watershed Code: Watershed Description:
AR L ke RS B R ey Ly Pt DA RRGETR h STE  Uee Teine E A T e L% o E 1adi g

12060201 Middle Brazos-Palo Pinto

County Code: " County Name: Mapsheet Code: Mapsheet Name: State:

TXHOOD . Hood - o S I T R T 7 3 SR LRI R R IR IX

Directions:

ON FM 3210/2425 IN VIC]NITY OF CORDOVA DAM, GRANBURY LAKE

Survey Info’nhatiog

First Obsérvation: 1992-08-02 Survey Date: Last-Observation:  1992-08-02
" Eo Type; EO Rasik: ' v EO Rank Date:
. Observed Area.(acres); . » ‘ Estimated Representation Accuracy:

Comments:

’Génera‘l ON THIN SOILS ABOVE LIMESTONE QUTCROP [NOTE: QUATERNARY TERRACE DEPOSITS ARE MAPPED

Description: SOUTHEAST OF DAM]

!

Comments: COUNTY GIVEN BY K. CLARY AS SOMERVELL COUNTY, LOCATION IS IN HOOD CdUNTY

Protection.
" Comments:

Management

Comments:

Data:
EOData: - 1992-08-02, INFREQUENT, PLANTS WITH PANICULATE SCAPE, COLLECTED CAPSULES WITH SEEDS

Managed Area:

Managed Area Name: o Managed Area Type:

Reference:

Full Citation:

Page 5 of 40
10/27/2010
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Element Occurrence Recoird

Specime; e e
UNIVERSITY OF TEXAS AT AUSTIN HERBARIUM. 1992. K.H. CLARY #320, SPECIMEN # ? TEX. 2 AUGUST 1992.

Associated Species:

Comments n

Species Name
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“:ElementOccurrence Record

B LS LR N

Scientific Name: Ulmus crassifolia-celtis laevigata series Occurrencé #: 30 Eo Id: 896 -
Common Name: . ‘Ce,dax‘Elm:suga-rberry Series v . IX-Protection Status: - - .o . ID.Confirmed: Y

i et et et e e P BT I TR e T P B L. w1 e B oo ot he TagogEesr Lt e
Global Rank: G4 State Rank:  S4 Federal Statas: oo o

" Location Information:

Watershed Code: Watershed Description:

12060202 * LR B Middie Brazos:Lake Whithey'

County Code: County Name: ‘ Mapsheet_Code: Mapsheet Name:
TXSOME Somervell : . 32097-B7 Glen Rose West
32097-C7 Hill City

Directions:

SOUTH:BANK OF PALUXY RIVER, DINOSAUR VALLEY SP

State:

X
X

Survey Information:

First Observation: Survey Date:  1990-04-24 Last Observation; 1990

Eo Tvpe: EO Rank: C - Fair estimated viability EO .Rank Dste:

Obser'ved.-Ayeﬂacres)' H 4 Estimate‘d" Representation Accuracy:

1990-04-24

Y

Comments:

General SOME TALL TREES, SOME YOUNGER SECOND GROWTH, ABSENT FROM SOME STEEP SLOPES
Description: .

Comments:

Protection
Comments:

Management
Comments:

Data:

EQ Data: DESCRIPTION AND PLANT LIST IN DLI REPORT, SITE 1

Managed Area:

Managed Area Name: Managed Area Type:

DINOSAUR VALLEY STATE PARK ‘ SPWPK

Reéference:
Full Citation:

TEXAS PARKS & WILDLIFE DEPARTMENT. 1990. DINOSAUR VALLEY STATE PARK. SUMMARY OF REPRESENTATIVE
PLANT COMMUNITIES.

P
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- .Associated Species:

Comments

Species Name
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Element Occurrence Record

Scientific Name: Dendroica chrysoparia - Occurrence #: 229  Eeo Id: ) 1190 s
-Common Name: -~ -Golden-cheeked Watbler . -+ . ... oo e o0 -TX-Protection Status:.  --E - - ~ID-Confirmed: - Y -
Global Rank: G2 © StateRank: S2B ' Federsl Status: LE ’

; Location Information:

Watershed Code: Watershed Description:

12060202 o M

County Code;: County Name: Mapsheet Code: Maipsheet Name: State:
TXBOSQ Bosque : 31097-H4 Allen Bend , X

Directions:

WEST OF LAKE WHITNEY/BRAZOS RIVER, SOUTH SIDE OF CEDRON CREEK AND WEST OF FM 56

Survey Information;
- First Observation: 1996:04-13 Survey.Date: Last Observation:  1996-05-03

Eo Type: ' EO Rank; ] EO Raiik Date:
Observed Area.(acres); o Estimated R@Eresentation Accurapy_‘:

Comments:

G'ene.ral‘ MATURE JUNIPER/OAK WOODLAND CA. 30 FEET IN HEIGHT WITH OVER 70% CANOPY COVER

Description:
Cominents:

Protection
Comments:

Management
Comments:

Data:
EO Data: 3 TERRITORIES

Managed Area:

Managed Area Name: : Managed Area Tme:
Reference:

Full Citation:

DLS ASSOCIATES. 1996. ENDANGERED SPECIES INVESTIGATION MID-BRAZOS PROJECT - LAKE WHITNEY, HILL AND
BOSQUE COUNTIES, TEXAS. JULY 1996.

Page 9 of 40
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. Element Occurrence Record

Specimen: -

" Associated Species:.

Comments
Species Name —_—
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*Element Occurrence Record

Scientific Name: Vireo atricapilla Occurrence #: 135 Eo Id: - 1348 o
Common Name . Black-capped.Vireo . Coapt D TX Protectlon Status -E' . ID Confirmed: 'Y .
Global Rank ) - G2G3 State 'Rank:v S2B Federal Status LE
Location Information:
Watershed Code: ' Watershed Description:
12060202 ” " Middle Brazos-Lake Whltney '
: . County que: » County Name: ' Mapsheet Code: Map'sheet Name: ) State:

1 FXSOME:: ve:Somervell . w +4 Ty ey ‘ H111C1ty

Directions:

WEST OF WILDCAT HOLLOW, NORTH OF PALUXY RIVER; CA. 2:6 ATR MILES SOUTH OF STATE ROUTE 201
INTERSECTION WITH HOOD-SOMERVELL COUNTYLINE; HILLTOP AND EAST-FACING SLOPES DOWN TO WILDCAT
HOLLOW; DINOSAUR VALLEY SP

&rvevgformation:

First Observation: Survey Duie; 1993 Last Observation: 1993

Eo Type: EO Rank: EOQ.Rank Date:
Observed Area (acres); _ Estimiated Representation Accuracy:

Comments:

General VERY SMALL PATCH OF OAK S_HI_NNERY SURROUNDING THE 850 TO 800 CONTOURS OF KNOB TO THE

Description: ~ WEST OF WILDCAT HOLLOW; BIRDS USING JUNIPER ALSO
Comments;

Protection
~ Comments:

Management
Comments:

Data:
EO Data: 2 MALES - VISUAL CONTACT

Managed Area:

Managed Area Name: . Managed_Area Type:

DINOSAUR VALLEY STATE PARK ' v SPWPK
Reference:

Page
10/27/2010 age'11 of 40



Element Occurrence Record s

CaE T e A R s i o R

"rull_Citation:

CONNALLY, W.AS. 1993. SURVEY OF PUBLIC LANDS - TEXAS PARKS AND WILDLIFE DEPARTMENT - FOR
BLACK-CAPPED VIREO AND GOLDEN:CHEEKED WARBLER. INVESTIGATIONS FROM 17 APRIL T0:1 JULY 1993. -

. Specimen:. . ...

Associated Species:

Species Name

[
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Eleéement Occurrence Record

Scientific Name: Nerodia harteri Occurrence #: 1 Eold: 2098
Common Name:  Brazos Water Snake - o .. IXProtectionStatus: © T ID Confirmed: Y
Global Rank: G2 ' ' State Rank: S2 o Fédéfﬁl Statils:
Location Information:
Watershed Code; ' Wéterﬁhéd Description;
12060202 Middle Brazos-Lake Whitney .
12060201 Middle Brazos-Palo Pinto '
County_Code: County Name: S e !Miip'z;lifeét"f ode: | ]\’iap.!sli‘é;e; Name:
. TXSOME . = . Somervell . o - . . - - 32097-C6 ¢ - - -Nemo - ‘
TXJOHN Johnson soeces 32097B6 Glen Rose East ' LTX
TXHOOD Hood A 32097-D6 Acton T 1X
e et et s v i s oo 32097:C5 ... Bono.

Directions:

BRAZOS RIVER DOWNSTREAM FROM LAKE GRANBURY TO A FEW KM BELOW GLEN ROSE, PATCHY DISTRIBUTION
ALONG RIVER.

Survey Information;

First Observation: 1984 Survey.Date: 1985:05,06 B Last Observation: 1984

.Eo Type: EORank: B - Good estimated viability "EO Rark Date:
Observed Area (acres); i Estimated Representation Accuracy:

Comments:

General MEDIUM SIiZE RIVER; LIMESTONE BEDROCK; RIFFLES WITH SMALL TO LARGE ROCKS AND BOULDERS.

Description: SWIFT CLEAR WATER.
Comments: RECENTLY CONFIRMED ON RIVER AND FOUND TO BE IN FAIR NUMBERS.

Protection SUPPORT FEDERAL LISTING AS THREATENED.
Comments:

Management PRESERVE RIFFLE HABITAT STRETCH OF RIVER.
Comments:

Data:

EO Data: A LOCALLY COMMON WATERSNAKE FOUND IN MAIN RIVER BED, USUALLY ASSOCIATED WITH RIFFLES
AND BOULDER STREWN BANKS.

Managed Area:

Managed Area Name: 4 Managed Area Type:

Page 13 of 40
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-Element Occurrence Record

”"Réféiénéef" .

Full Cltatlon

. ALBQ, NM 40PP , e R (St
SCOTT, DR. NORMAN J. 1984, USF& W SERVICE, REGION 2, ALBUQUERQUE NEW MEXICO. PH:505/766- 3903,

U84SCO01TXUS - Created by EO conversion .

SCOTT, NORM. 1985. USF& W SERVICE REGION 2 ALBUQUERQUE, N.M. PH-505/766-3903. JANUARY 1985.

Specimen:.

Associated Species: .

.. Comments- -

Species Name

B R R I S TS R C PSR SN LI S R I R

: : Page 14 of 40
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1iElement Occurrence Record

Scientific Name: Dendroica chrysoparia Occurrence #: 64 Eo ld: v 2696"\
Common Name: Golden-cheeked Warbler = o o TX Protectlon Status: v E 'ID'Conﬁfmed:' Y.
Globsl Rank: LG2 e S StateRanmks’ S2B - © . WederalStatus - o CLE © -

Location Information: =~

. Watershed Code: . _Wzvitie‘rsheril‘ ]‘);escri.gt’ibhé S '
12060202 o " Middle Brazos-Lake Whitney : ' Y
...County Code: . County Name:, ,MVMagsheet Code e MagsheetName: o . ..States . . .
TXSOME Somervell 32097-C7 Hill City L TX

Directions:

: FROM CA. 0.3 RIVER MILE UP DENIO BRANCH FROM" CONFLUENCE WITH PALUXY RIVER TO, PARK BOUNDARY; SLOPES {
OF BOTH SIDES OF DRAINAGE TO HILLTOPS ON SOUTH AND EAST EXTENDING TO PARK BOUNDARY DINOSAUR

.f VALLEY SP

PR Ak B I iy BT

Survev Informatlon.

First Observation: Survey: Date: 1993 Last Observation: 2000
~ Eo Type: EQ Rank: EO Rank Date:

Observed Area (acres); Estimated Representation Accuracy:

Comments:

General
Description:

Comments:

Protection
Comments:

Management
Comments:;

Data:
EQ Data; ONE GOLDEN-CHEEKED WARBLER; IN 1991, THIS ENSCRIBED AREA HAD 3 SINGLE MALES AND ONE

PAIR; BLACK-CAPPED VIREOS ALSO FOUND HERE; IN 2000, NUMEROUS GOLDEN-CHEEKED WARBLERS
HEARD DURING BRIEF BLACK-CAPPED VIREO SURVEY

Managed Area:

Managed Area Name: Managed Area Type:
DINOSAUR VALLEY STATE PARK . SPWPK
Reference:

Page 15 of 40
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Element Occurrence Record

LTI L R

bFull Cltatnon )

CONNALLY, W.AS. 1993 SURVEY OF PUBLIC LANDS TEXAS PARKS AND WILDLIFE DEPARTMENT FOR
BLACK-CAPPED VIREO AND GOLDEN:CHEEKED:- WARBLER. INVESTIGATIONS FROM 17 APRIL TO.1JULY 1993. -

SCOTT, P. 1991. SURVEYS FOR BLACK-CAPPED VIREOS AND GOLDEN CHEEKED WARBLERS IN CENTRAL TEXAS

~.- STATE PARKS:AND'NATURAL AREAS; MAY-TUNE 199%: 2. 7. 2 2 Fet s ene e e,

HORIZON ENVIRONMENTAL SERVICES, INC. 1999. LETTER TO USFWS RE ENDANGERED SPECIES PERMIT
PRT-798998 FOR 1999 YEAR DATA. 7 FEBRUARY 2000. '

MARESH, JOHN. 2000. BLACK-CAPPED VIREO CENSUS AND MONITORING PROJECTFIELDNOTES

Specimen:

. Associated Species: PR

Cominents
Species Name . e

Page 16 of 40
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Element Occurrence Record

Scientific Name: Dendrozca chrysoparta ) Occurrence #: 66 Eo Id: 1130
Common Name: Golden-cheeked Watbler: = "~ . - X Protection' Statust - B - ID Confirmed: - Y

Yy .

~ Global Rank: ) G2 cron X St;'t'é"Ré‘nk:; : ‘SZﬁ' R FederalS;atus ‘{f LE ', ]

Location Information: e

B SRS LTRSS - RO UL s PR

Watershed Code: . __Watershed.DesériQ‘-tioﬁ: et s e e s e :.- :éf:i’.";‘;_?fs-“‘

12060202 Middle Brazos-Lake Whitney

Pocmegaem e e e e e e s g o el P e R P S

Coun!y Code: . Coungy Name: - - e e e i »—:':ﬂMaE'gheet-ACode; 2 ,Mansheét Name: - - % }"hkf'\ii”iﬁ‘{l:' State:
TRSOME . Somenell T T Cwigis 7 GleReWed . TR
U 32097:C7 CHillgy T L UTX L

Directions:

¥

) ON EAST SIDE OF PALUXY RIVER‘ ) AJORITY OF SLOPES HILLTOPS AND DRAINAG ‘IN EASTERN PORTION OF PARK
EAST OF DENIO BRANCH WATERSHED; DINOSAUR VALLEY:SP:. R R L e T L

Survey Information:
First Observation: . Survey.Date: 1993 . Last Observation: 1999

Eo Type: EO Rank: ’ ’ EQ Rank Date:
Observed Area (acres); ) , Estimated Representatioq Accuracy:

Comments:

General SOME JUNIPER APPEARED OVER ONE FOOT IN DIAMETER; BLACK-CAPPED VIREO PRESENT ALSO
Description; :

Comments:

Protection
Comments:

Management
Comments:

Data:

EO Data: -~ AT LEAST 4 TERRITORIES; ONE FEMALE OBSERVED; IN 1991, SCOTT OBSERVED 6 MALES PLUS ONE
WITH 2 JUVENILE GOLDEN-CHEEKED WARBERS

Managed Area:

Managed Area Name: . Maﬁaged Area Type:
DINOSAUR VALLEY STATE PARK SPWPK

Reference:

Page 17 of 4
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.+ .STATE-PARKS AND NATURAL AREAS: MAY-JUNE: 1991 g T

_ElemenAtw"Occunrernc.eReeord

B N ST St E PR T O S Y PR T VOO N £ R I R b o AT YT B L 0 T A BT S C o DA A

‘Full Cltatlon

CONNALLY W.A. S 1993 ) SURVEY OF PUBLIC LANDS TEXAS PARKS AND WILDLIFE DEPARTMENT FOR
BLACK-CAPPED VIREO AND GOLDEN~ CHEEKED WARBLER INVESTIGATIONS FROM 17 APRIL TO:1-JULY 1993,

SCOTT, P. 1991. SURVEYS FOR BLACK-CAPPED VIREOS AND GOLDEN- CHEEKED WARBL RS IN CENTRAL TEXAS

PRT-798998 FOR 1999 YEAR DATA. 7 FEBRUARY 2000

Specimen:

Associated Species: g0 e e e

) Comments
Species'Name .

Page 18 of 40
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Element Occurience Record

Scientific Name: Yucca necopina Occurrence #: 1 Eo Id: 2871

- Common Name: - -Glen'Rose yuGCa, T e e g e e K Protection’Statusy vy “ID-Confirmed: Y-

* Global Rauk: GIG2 * -t ‘StateRank: S1S2 - - © FeéderalStafus;
»Location-Information: -

. Watershed Code: - . -+ -Watershed.Description:- -

12060202 Middle Brazos-Lake Whithey ..

P e

12060201 . ' \ Middle Brazos-Palo Pirito

P

A TULL RS R R

§

S A

County Code: County Name: o ‘ o ‘M“ap' sheet Code: . Mapsheét Name: o State:
TXSOME Somervell T 32067-C6 Nemo . e TX

32097-B6 Glen Rose East X

Directions:

THREE MILES NORTHEAST OF GLEN ROSE ON OLD ROAD

_Survey Iiformation:

First Observation: 1955 Su’rVex Date: Last Observation:  1955-05-06

Eo Type: EO Rarik: ‘ ‘ ‘ EQ Raik Date:

Observed Area (acres); . : Estiniated Representation Accuracy;

Comments:

General FENCEROW BY SANDY FIELD
Description:

Comments: - TYPE LOCALITY; ONLY OCCURRENCE; MAY BE OF HYBRID ORIGIN

Protection
Comments:

Management

Comments:

Data:

EO Data;: IN FLOWER; ABUNDANT

Managed Area:

Managed Area Name: Managed Area Type:

Reference:

Page 19 of 40
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Element Qccurrence Record'

' Sgecimén:

p

PN S L2

Sbuthem Methodist University Herbarium. 1955. L.H. Shinners #20102, Specimén # none SMU. 6 May 1955. Type Locality.

Associated Species:

Species Name

e i S g
i .
ek &
»
»
s it
o
R e
N
N .
& P
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| Element Occurrence Record

Scientific Name: Yucca necopina : Occurrence #: ' 6 Eo ld: 8961

Ceve

=+ - TX Protection'Status: ~* " . ~1D COnﬂr‘m'_e’(‘j:v'k‘Y B

CommenName: - GlenRoseyucca=+-

o

Global Rank: GIG2 State Rapk:  S1S2 Federal Status:

Location Informatien: - - -~

T

o

Watershed Code: Waters’hed‘.Descrigtion: .

12060201 Middle Brazos-Palo Pinto:

County_Code: County Name: _
+ TXHOOD* *** - 2 Hood - - = w-ives

Directions:

2.3 miles south of the initersection of F.M. 2425 (Hayworth Highway) and F.M. 3210: Located between River View Trail and County Road
313. On the east side of F:M. 2425.

Survey Information:

_First Observition: 2008-07-02 Survey Date: 2008-07:02 Last Observation:  2008-07-02
Eo Type: EQRaik: E- Verified extant (viability not assessed) EOQ RankDate:  2008-07-02
Qbserved Area (acres); » 0 Estimated'Representation Accuracy: ~ High
Comments: /
General Plants were in a highway ROW that was 95 percent grass. The soil was ¢lay with limestone rocks.

Description:

Comments: A specimen from thivs population was collected on 2 Jiily, 2008, and will be submitted to the Plant Resources Center at the
University of Texas, Austin. '

Protection
Comments:

Management
Comiiérits;

‘Data:

EQ Data: 64 plants were observed. Plants were in a highway ROW that was 95 percent grass. The soil was clay with limestone
rocks. ' -~

Managed Area:

Managed Area Name: ' . Managed Area Type:

Reference:

. Page 21 of 40
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: :E_lpment_(‘)ccurrenc_e Repor'd

* Fuli Citation:

Sawey, Jamye and Alvin D”Meyer, 2008. Texas VNa‘t'il;ai"i‘)‘-iversity Database Reporting Form regarding a popu’l‘;tion of Yucca ﬁecopina A
along FM 2425 in Tarrant County. ..o it | ' e

. Specimen:. .. . ... ...

. Associated Species: '

Species Name

B T S P E S

Page 22 of 40
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“Element Occurrence Record

Scientific Name: Vireo atricapilla Occurrence #: 134 Eo Id: 4695 -
Common Name: Black-capped Vu'eo ) o ) . IX Protection Status: ' E - ID Confirmed . Y
Global Rank: G2G3 \ . ﬁz;‘_State Rank: = S2B. . ., >+ - FederalStatus: .. +LE s o

LT .“_]9'..’ N ;
Location Information: N

Watershed Code: ~  Watershed Description:

12060202 ’ Middle Brazos-Lake Whitney

...County Code: ~ County Name: . . wm:, Mapsheet_Code: ,,.._,.L,.gMagsl‘jee't NAME: . e oo o StALRL e

TXSOME CSomervell 1T T T egi e T Gy S
- Dinsofions e i |
{ CA.2.7 AIR MILES SOUTH-SOUTHEAST OF STATE ROUTE 201 INTERSECTION WITH HOOD-SOMERVELL COUNTYLINE; - 0ot

CA. 0.8 AIR MILE NORTHEAST OF DENIO BRANCH/PALUXY RIVER CONFLUENCE; NORTH-FACING SLOPE JUST OUTSIDE
DINOSAUR VALLEY STATE PARK BOUNDARY; ALSO OBSERVED IN DINOSAUR VALLEY STATE PARK; FROM
"”L"CONFLUENCE ®F1DENIO BRANCH’WITH“PALUXY’RIVER G@ CA¥0.3 RIVER“M[LE*UP DENTO‘BRANCH TO: ’JUST BEYOND
PARK BOUNDARY; SLOPES ON BOTH SIDES OF DRAINAGE TO HILLTOPS ON SOUTH AND EAST

Smfvey' Informatlon:

First-Obsefvﬁtion: .1991:05:19 . ’ Survey‘Da‘te': 1993 L—as’tObsgrvatibn: 1999

Eo Type: v " EO Rgnk: EO Rank Date:
Observed'Area (acres); » Estimated Répresentation Accuracy: '
Comments:

General

Description:
Comments:

Protection
Comments:

Management
Comments:

Data:

EQ Data: 1993, ONE MALE VOCALIZED CA. 15 MINUTES, DID NOT COME ONTO PARK PROPERTY; 1991, ONE SINGLE
"~ MALE AND TWO PAIR, ONE WITH NEST, ON PARK PROPERTY

Manéged Area:

Managed Area Name: ’ ] . Managed Area Type:
DINOSAUR VALLEY STATE PARK SPWPK

10/27/2010 Page 23 of 40



. Référenée: B T L

CONNALLY, W.AS. 19
PED VIRE

HORIZON ENVIRONMENTAL SERVICES INC 1999. LETTER TO USFWS RE: ENDANGERED SPECIES PERMIT
PRT-798998 FOR 1999 YEAR DATA. 7 FEBRUARY 2000.

‘SCOTT, P. 1991. SURVEYS FOR BLACK- CAPPED VIREOS AND GOLDEN-CHEEKED WARBLERS IN CENTRAL TEXAS
STATE PARKS AND NATURAL AREAS; MAY-JUNE 1991.

Sp' ecimen:

Cop A

Associated. Species:

j"Spec’ie's Name: = ¥ 7

AU W e S Syt T et L T s M, g S S

10/27/2010
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Element Occurrence .-R_ecord

Scientific Name: Dendroica chrysoparia Occurrence #: 228 Eo Id: " 6205 o
Common Name: GOIden-cheeked Warbler . » ITX Protecﬁon Status: E. IDConfirmed: Y
Global Rank: - "+ G2 i" ":f :, . StateRank: ~ S2B " ey . v _J;Fed‘.e'l.r'al S't;it_i-léf-_' LE ‘;:',"f .' S .
Location Information;

Watershed Code: Wafers‘hed Description: I s S e
12060202 : Middle Brazos-Lake Whitney ' D

County Code: County Name: _ oo .. - Mapsheet Code:  ~Mapsheet Name: .., State:
TXBOSQ - Bosque - v ' 32097-A4 Lakeside Village L TXT

Directions:
WEST OF LAKE WHITNEY/BRAZOS RIVER, JUST NORTH OF LAKESIDE VILLAGE COMMUNITY ON "POWELLDALE
MOUNTAINS" s C

Survey Information:

First Observation; 1998-04-22 Survey Date: Last Observation:  1998-04-22
Eo Type: » EO Rank: ’ EQO Rank Date:
Qbnged Area (acres); A Estilﬁated Representation Accuracy:

Comments:

Genersil - MATURE JUNIPER/OAK WOODLAND.ON EAST SIDE OF HILL JUST WEST (?) OF RADIO TOWER,
Description: ABUNDANCE OF TEXAS OAK NEAR TOP OF THE HILL

Protection

Management

Data:
EQ Data; TWO SINGING MALES

Managed Area:

Managed Area Name: Managed Area Type:
Reference:

Page 2
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- -Element Occurrénce Record

e e i s B i e e S e o

" Full_Citation:
ESPEY, HUSTON & ASSOCIATES, INC. 1998. FINAL REPORT. MID-BRAZOS PROJECT - LAKE WHITNEY 1998
ENDANGERED SPECIES INVESTIGATIONS. AUGUST 1998. e BESRR

DLS ASSOCIATES. 1996. ENDANGERED SPECIESJNVESTIGATION MID-BRAZOS PROJECT LAKE WHITNEY HILLAND Bt
- BOSQUE COUNTIES, TEXAS: TULY-1996 St 57 ‘ ’ eI

B TR IR A L TRAR

Specimen:

Associated Species:

Comments

Sp&ieé Name

-

Page 26 of 40
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»Flement Occurrence Record

Scientific Name: Vireo atricapilla Occurrence #: 245 Eo Id: 6213

Common Name:

Global Rank:

Black-capped Vireo

P

StateRanki © S2B™ - "¢ ¢ - - 'FederalSiatus: 't TLE Y

GAG3 T A

- TX Protection Status: .* . E III?ConﬁrmedE Y

LI A T R

County Code:
" TXSOME

" Directions:

""STATE PARK

ANORTH AND SOU

Location Information: A
Watershed Code: Watershed Description:
12060202 , Middle Brazos-Lake Whitney B

Countv_Name: Mapsheet -Code: Mapsheet Name:

Somervell . 32097-B7 Glen Rose West

UTH OF DINOSAUR

M 205 INTERSECTION;

.- State;’

X

e o

Survey‘_-_ln‘formatiron:

First Observation:  2000-05-27 S’un{'e‘x Date:  2000-05-27 Last Observation:  2002:-04-23
Eo Type: EO Raiik: -~ EO Rank Date:
Observed Areafiacres‘)r i B Esfimate'd.Represehtaﬁon Accuracy:

Comments:

General IN 2000, GOOD HABITAT ON RIDGETOP THAT HAD BEEN BURNED WITHIN PAST 10 YEARS

Description:
Comments:

Protection
Comments:

Managenient

Comments:

Data:

EO Data: IN 2000, 2 TERRITORIES, PAIR WITH TWO NESTS SOUTH OF FM 205, BOTH NESTS PARASITIZED-BY
BROWN:HEADED COWBIRDS AND ABANDONED; IN 2001, 2 MALES HEARD ON EITHER SIDE OF FM 205
(SAME TERRITORIES AS IN 2000); 2002, 2 MALES HEARD ON EITHER SIDE OF FM 205 (SAME TERRITORIES)

Managed Area:

Managed Area Name:

Managed Area Tvpe:

Reference:

10/27/2010
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El_ement Occurrence Record

P P T R R T W A LR by e O e IR M AT AR

Fuili Cltatlon o

MARESH, JOHN 2000 BLACK CAPPED VIREO CENSUS AND MONITORING PROJECT FIELD NOTES

PINKSTON JANE NED WRIGHT AND IOHN MARESH 2002. POPULATION MONITORING FOR BLACK-CAPPED VIREO -
(VIREO ATRICAPILLUS) AT FOSSIL RIM WILDLIFE CENTER, DINOSAUR’ VALLEY STATE PARK, AND ADJACENT
“PRIVATE PROPERTY IN'SOMERVELL" COUNTY TEXAS 2001°FIEL.D'SEASON. - o

MARESH, JOHN. 2002. FIELD NOTES FROM SPRING/SUMMER 2002 FIELD SEASON.

Specimen:

Associated Species:

- Comments
Species Name —

gt
3 s s, e X TR DG T e iy R 4 e 1, e
X
)
e BT RN
£
o - - g o s h e e o
. .
4, N
' ¢
: B ‘ - o
fr. .
" N - o »
o o
.
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Element Occurrence Record

Scientific Name: Notropis buccula . Occurrence #: 10 Eo Id: 6560 - '
Common Name: Srrialgleye_'S.hine_rﬂ . Coe N _Txffgtéctiqn Status: - “ID Confirmed: y

"“Global Rank:™ "~ G2Q:™. ¥ v State Ramks © S2 VYT T Federal Statu

- ‘Location Information: - R

Watershed Code: ) Watershed Description:

Lo,

. 12060202 e . Middle Brazos-Lake Whitney,
s @ TRV e g L e T O S P ST P

County Code: County Name: Mag_ sheet Code: Mapﬁhget Name: P e State:

TXBOSQ Bosque | . 31097-G3 Srhiths Bend X
“TXHILL Hill o o o

Directions:

TRIBUTARY TO BRAZOS RIVER 4 MILES SOUTH OF WHITNEY DAM, BOSQUE COUNTY; [MAPPED 1.5 MILES EAST AND
2.4 MILES SOUTH OF WHITNEY DAM]

Sur've'v‘In_formation:.

First Ob§er§lation£ ) Survey Date: - Last Obseivation;  1952-04-08
Eo Tvpe: EQRaiiki D - Poor éstimated viability ‘ EO Rank Date;
Observed Area (acres); ) ' : Estimated Representation Accuracy: .

Comments:

Generail A MEDIUM SIZED CREEK ~

Description:

Comments: "SURVEY IN BRAZOS RIVER BY HUBBS NEAR HERE IN 1986, THEY DID NOT FIND SPECIES

Protection
Comments:

Management
Comments:

Data:
EQ Data; 16 FISH COLLECTED HERE BY SUTTKUS AND ANDERSON (RDS2277). TULANE COLLECTION NO. 4993.

M’anaged Area:

Managed Area Name: . . . ) Managed Area Type:
Reference:

Full Citation:

Page 29 of 40
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"Element Occurrence Record

Specimen:

Tulane University, Museum of Natural History.
1952 R MERAELN

’V.ASISOCAi;;téﬂ*Species

i Comments
‘Species Name Lomments

Page 30 of 40
10/27/2010 A



Element Occurrence Record

Scientific Name: Dendroiéa chrysoparia : : Occurrence #: 65 Eo Id: 6437
Common Name; - Gglden-éheékeH—Wéljbler o » .. ‘> : IR —"«”[:‘)'(‘—,Pljote"c;tibn Status: = E" ID Confirmed: * Y

Global Rank: - . G2 EE g ‘_-- ,»v B ‘M‘ﬁ o SZB- S ‘f.“'.._ o ’Fe‘d_er'alm" s LE- RITR

Locatlon Informat]on°.. T L P

Watershed Code: Watershed Description:

12060202 . Middle Brazos-Lake Whitney ) .

J___C‘)“ﬂ Code ___tY__COll“ Name Mapsheet_Code: Mapsheet Name: ST Y States -
TXSOME :  Somervell . 32097:C7 Hill City . X

" Directions:

. FROM HEAD OF WILDCAT HOLLOW TO PALUXY RIVER» INCLUDTNG UNNAMED EAST DRAINAGE ENTERING, WILDCAT s
HOLLOW SLOPES ‘ON BOTH SIDES OF WILDCAT HOLLOW AND TN CLUDING HILLTOP BETWEEN FORKS OF DRAINAGES ‘
TO EAST-FACING SLOPES OF DRAINAGE INTO DENIO BRANCH AND PARK BOUNDARY ON NORTHEAST; DINOSAUR

VALLEY SP

Survey ‘Infdrmaﬁon:

First.Observation: Su'rve_y’.lDa_te:v 1993 Last Observation: 2000

Eo Tvpe: EQRaik: ' | EO Rank Date:
Observed Areéa (acres); _ Estimated Regresent'ati'o'n Accuracy:

Comments:

Generalv :

Description:
Comiments:

Protection
Comments:

Management

Comments:
Data:-
EO Data: IN 1991, 3 GOLDEN-CHEEKED WARBLER MALES OBSERVED; ONE GOLDEN-CHEEKED WARBLER MALE IN
1993; IN 2000, NUMEROUS GCW HEARD DURING BRIEF BCV SURVEY .

Managed Area:

Managed Area Name: ' Managed Area Type:

DINOSAUR VALLEY STATE PARK . SPWPK
Reference:

Page 31
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Element Occurrence Record

.‘Full Cltatlon . 2 o | . : L it L e et R
CONNALLY, W.AS. 1993 SURVEY OF PUBLIC LANDS TEXAS PARKS AND WILDLIFE DEPARTMENT FOR
BLACK-CAPPED-VIREQ AND GOLDEN:CHEEKED. WARBLER INVESTIGATIONS FROM 17 APRIL TO1JULY: 1993

SCOTT, P. 1991. SURVEYS FOR:BLACK-CAPPED VIREOS.AND GOLDEN CHEEKED WARBLERS IN CENTRAL TEXAS ,
STATE PARKS AND NATURAL“AREAS;MAY-JUNE 1991:- ™ /= .

MARESH, JOHN. 2000. BLACK-CAPPED VIREO CENSUS AND MONITORING PROJECT FIELD NOTES.

Specimen:

Associated Species:

X

L Comments
Species Name _—

Page 32 of 40
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Element Occurrence Record ¢

Scientific Name: Dendroica chrysoparia Occurrence #: 67 Eo Id: 7708 a
R M I . B L e e . :

Common Name: Golden-cheeked Warbler © *+ ot 0 T e TX Protection Statis: . E »‘ID’Conﬁrme'd_%' Y.

e o,

o

Global Rank: G2 " “'State Rank:  S2B

P S At e e e N

Loeation Information:  * © ool T

‘Watershed Code: h e Wafgrshe’d Description:. . Y

12060202 7 Middle Bra‘zos-Lake'Whvivt.ngy_ o

County Code:  County Name: ‘ e, i Mapsheet Code:.  Mapsheet Namie: ' n_':'_'ét;itgi ‘
TXSOME Somervell ' S+ 32097-B7 Glen Rose West X
2007:CT e

IRV

W oo Azt e R TR

Directions:

CA. 1.7 AIR MILES NORTHWEST OF HIGHWAY 67 AND STATE ROUTE 205 INTERSECTION; CA. 1.1 AIR MILES NORTHEAST

OF PARK ENTRANCE; SOUTHEAST-FACING SLOPE ALONG'EAST PARK BOUNDARY; PINOSAUR VALLEY SP

Survev Information:
First Observation: ) . Survey Date: 1993 . Last Obsérvation: 1993
Eo Type: EOIRan’k; T EOQ Rank Date;

Observed Area (acres); Estimated Representation Accuracy:
Comments:

General JUNIPER - MATURE WOODLAND
Description:

Comments;

Protection
Comments:

Management

Comments:

Data:

EO.Data: ONE MALE - NO VISUAL CONTACT, ONLY VOCAL; IN 1991, SCOTT HAD 2 TERRITORIES IN THIS
LOCATION '

' Managed Area:

Managed Area Name: Managed Area Type:
DINOSAUR VALLEY STATE PARK SPWPK ‘

Reference:

Page 33 of 40
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- Element Occurrence Record

Full “Citation: ~ " "~ "7 T

i ' Sblae alw * B A
CONNALLY, W.A.S. 1993. SURVEY OF PUBLIC LANDS - TEXAS PARKS AND WILDLIFE DEPARTMENT - FOR
BLACK-CAPPED VIREO AND GOLDEN:CHEEKED WARBLER. INVESTIGATIONS FROM 17 APRIL TO 1 JULY 1993.

SCOTT, P 1991, SURVEYS FOR BLACK _CAPPED VIREOS AND GOLDEN CHEEKED WARBLERS IN CENTRAL TEXAS
....STATE PARKS, ANDNATURAL AREAS, MA TUNE 1991.. B e e i el

S‘pecimen:

Associated Species:

Comments ]

Sp eciés Name -

Page 34 of 40
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 Element:Occurrénce Record

Scientific Name:

Common Name:

Global Rarnk:

Vireo atricapilla N

~ Black-capped‘Vireo " ¢

_ StateRank:

S8,

* Directions:

“FOSSIL RIM WILDLIFE CENTER; CA. 2.5 MILES SOUTH.OF US 67 OFF CR 2009

©G2G3

“Location Information:

Watershed Code:

S R L

12060202~

" Countv Name:

Somiervell

* Coiinty ‘Codé: "~
TXSOME

i

" Middle Brazos-Lake Whitney

 Watershed Description; . . . . .

WENY (7 TS AL I e SR € et

P "Mapsheet Code: M_g's'i‘néwét‘Niixifé: T
32097-B7 GlenRose West e TX

oeniig pa o

Survey Information:
First Observation;  1998-05-29

Eo Txge:

Ob‘s'ei'VedvAre’a.g.acrés);

Survev Date:  1998:05-29 Last Qbservation:  2001-05

EO Rank: EO Raiik Date:

Comments:

‘Generil SHIN OAK/SUMAC HABITAT
Desbfiptibn:
Comments:
Protection

- Comments:

Managément
Comments:

Estimated Representation -Aécﬁricy’:

Data:

EO:Data:

ONE BCV HEARD/SEEN IN 1998; IN 2001, THREE MALE AND TWO FEMALE BCV OBSERVED ON TWO

TERRITORIES, ONE NEST FOUND, NO PRODUCTION OBSERVED

Managed Area:

Managed Area Name:

Managed .Area_Type:

Reference:

10/27/2010
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Element Occurrence Record:

“Full Cltatlon A

PINKSTON JANE, NED WRIGHT AND J OHN MARESH:V 2002. POPULATION MONITORING FOR BLACK-CAPPED VIREO
(VIREO ATRICAPILLUS) AT/FOSSIL RIM WILDLIFE CENTER, DINOSAUR VALLEY STATE PARK, AND-ADJACENT::
3PR_IVATE PROPERTY IN SOMERVELL COUNTY TEXAS. 200] FIELD SEASON

MARESH J.B. AND G. A. ROWELL 2000 PROJEC 89 -'XTENSION OF. BLACK CAPPED VIREO ROADSIDE SURVEY AND::
DEVELOPMENT OF SATELLITE HABITAT MAPS IN TEXAS. SECTION 6 - FINAL REPORT.

Spe’cimen:

- Associated Species:

Comments

Sg"ec’ies‘:Namé

Page 36.0f 40
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Element Qccurrence Record

Scientific Name: Vireo atricapilla ‘ Occurrence #: 2 Eo Id: 3084
Common Name: Blackeééﬁped-yiréo’ o . i e, T ;’I‘X‘Pfutectioﬂ~Stati|s’:_=-~ = E " ID:Confirmed: Y

Global Rank: "~-G2G3 ' = - -StateRank: S$2B° °  ° FederalSiatus; * = LE

Location Information: - -~ - -~ o
Watershed Code: o Watershed Description:
12060202 © Middle Brazos:Laké Whiffiey™=~ = * ¥ =
County Code: Coung} Name; T o o “Mag"sh'e"et-que: " Map: s’héet Name: ' State:
TXSOME Somervell i 32097CT, o HillGity: '
: = . 32097:B7 - .+ -~Glen Rose West - ¥

- Directionsss = e TRNSE e he ey s e S0 R e el oNET i I, "
DINOSAUR VALLEY STATE PARK, ABOUT 25 MILES SOUTH OF GLEN ROSE o _ o SR

*.b:gs,—‘lrvev In}formation: “ Rt b et R SR RN D LT E oa M N R B ests, o
First Observation: 1984 . Survey Date: 1993 ' Last Observation:

D 0 P -E0-‘Rahk:1~-~ C - Fair éstimated viability- -~ -~ -

' Observed Area (acres); Estimated Representation Accuracy: ‘ R .

" Comments:

ERY 58 o Ny R S HEe : U R S R A T s e
General OAK-JUNIPER WOODI‘LAND; DWARF OAK, JUNIPER AND SUMAC WITH WELL VEGETATED STRATA; MANY
Description: ~ JUNIPERS WITH CANOPY CLOSING IN .

Comments: THREATS INCLUDE HABITAT MODIFICATION AND COWBIRD PARASITISM

Protection

Comments:

Management COWBIRD TRAP PLACED AT SITE APRIL 29, 1986

Comments: '

Data: _

EO Data: 2 OR 3 INDIVIDUALS SEEN ON SEVERAL DAYS (1984); 3 SINGING MALES HEARD (1985); NO SINGING

MALES HEARD BY WAHL IN 1986; HABITAT APPEARS MARGINAL; IN 1993, NO BLACK-CAPPED VIREOS
LOCATED IN THIS AREA OF THE PARK; HABITAT APPEARS OVERGROWN AND INVADED BY MUCH
JUNIPER; IN 1991, AT LEAST 4 BLACK-CAPPED VIREO TERRITORIES; NO VIREOS OBSERVED IN 2001

Managed Area:

Managed Area Name: » Managed Area Tme:’
DINOSAUR VALLEY STATE PARK » . SPWPK
Reéference:

Page 37 of 40-
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Element Occurrence Record:

L OSSN ST TSN s SR SRR P - A RC DL e

Full Cltatlon ‘ R _ L )
CONNALLY, W.AS. 1993 SURVEY OF PUBLIC LANDS TEXAS PARKS AND WILDLIFE DEPARTMENT - FOR
BLACK-CAPPED VIREO AND GOLDEN:CHEEKED: WARBLER INVESTIGATIONS FROM 17 APRIL TO 1JULY 1993." Bl e

PINKSTON, JANE, NED WRIGHT, AND JOHN. MARESH 2002. POPULATION, MONITORING FOR BLACK-CAPPED VIREO
(VIREO "ATRICAPILLUS) AT FOSSHZ RIM WILDLIFE CENTER, DINOSAUR VALLEY' STATE PARK "AND"ADJACENT*
PRIVATE PROPERTY IN SOMERVELL COUNTY, TEXAS. 2001 FIELD SEASON.

SCOTT; P. 1991. SURVEYS FOR BLACK-CAPPED VIREOS AND GOLDEN-CHEEKED WARBLERS IN CENTRAL TEXAS
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Element-Occurrence Record

Scientific Name: Dendroica chrysoparia Occurrence #: 213  Eo Id; 28707

R

Common Name: . Golden-cheeked =\Yértz_ler. W e e e LIX Pft;ielctidn.Stétus:__:_ B ID Confirmed: .Y

Global Rank: G2; .. . - -StateRamk: ‘S2B . . .+ - . .FederalStitus: . i 'LE" RN ER
; Location Information:
Watershed Code: Watershed Description:
20602020 7 " Middle Brazos-Lake Whitney
County Code: County Name: _ Mapsheet ‘Code: Mapsheet Namé: © - State:
TXSOME Somervell ) o .,;,-)-" - 32097-B7.. o . GlenRose West © . - - <o TX

Dir¢ctions:
FOSSIL RIM WILDLIFE CENTER (CONSERVATION CAMP AREA), COUNTY-ROAD 2009, CA. 0:7 MILE FROM INTERSECTION
WITH CR 2008 ‘ .

Survey Information:

First Observation:  2000-0425 ~ SurveyDate: " LastObservation: ~ 2000-04-25

Eo Tvpe:  EORmik: - - EO Rark Dafe:

-Observed Area {acres): - Estimated Representation:Accuracy:

Comments:

General-
Description:

Comments:

Protection
Comments:

Manag_ ement
Comments:

Data:
EO Data: AT LEAST 5 GCW'S HEARD

Managed Area:
Managed Area Nanie: . Managed Area_ Type:

!

Reference:

Full Citation:

MARESH, JOHN. 2000. BLACK-CAPPED VIREO CENSUS AND MONITORING PROJECT FIELD NOTES.
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Element - OQccurrence Record

Specimen: s , ,
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i:Code Key for Printouts from
Texas Parks and Wlldhfe Department

Sy

This information is for your assrstance only, due to contmumg data updates vulnerablhty of prlvate land to trespass and of species to disturbance
or collection, please refer:all requesters-to-our office to obtain the most current information available: Also please note; identification of a
species in a given area does not necessarlly mean the spec1es currently ex1sts at the pomt or area mdlcated

- “ TEGAL’ STATUS AND CON SERVATION RANKS
FEDERAL STATUS (as determined by the US F]Sh and Wﬂdhfe Servxce) -

LE Listed Endangered _ ‘ o
~ LT + *  Listed Threatened - e I '
PE Proposed to be listed Endangered .
PT Proposed to be listed Threatéhed a
PDL Proposed to be Delisted (Note: Llstmg status retamed whlle proposed)
SAE,SAT - ‘‘Listed' Endangered on bas1s of Slmrlarlty of Appearanc S Llsted Threatened ‘on ba51s of S1m11ar1ty of*
Appearance [ ¥ ’
DL Delisted Endangered/Threatened et ' : o P
C Candldate USFWS has substant1a1 1nformat10n on blologlcal vulnerablhty and threats to support proposing
C.'k
C*.*
XE
XN
Blank ‘
TX: PROTEC ON (as determmed by the Texas Parks and Wlldhfe Department)
E Eisted: Endangered i e - ;
T . - Listed Threatened £
Blank - »Specles not: state-hsted
GLOBAL RANK (as determmed by NatureServe)s . .+ v i Y I,
G1 Critically imperiled globally, extremely rare, typically:5 or fewer v1able occurrences it
G2 Imperiled globally, very rare, typically 6 t0.20 viable occurrences
G3 Very rare and local throughout range or £o1 'd locally in restrlcted range typlcally 21 to 100 v1ab1e
g e oCeurrences | : .
G4 Apparently secure globally :
G5 Demonstrably secure globally» . ¢ _ :
GH Of historical occurrénce. through 1ts TANgE" A E ‘ t
GU . *  Possibly.in: perll range-w1de* ‘but statiis uncertairiz ¢ e
GH#HGH Ranked within a range as status uncertain
GX Apparently extinct throughout range
Q Rank qualifier denotxng taxonomic assxgnment 1s questlonable
#?° Rank-qualifier-denoting uncéftain rank : S
C In captivity or cultivation only T R
GH#T# “G” refers to species rank; “T” refers to variety.or subspecies rank
STATE (SUBNATIONAL) RANK (as determined by the Texas Parks and ‘Wildlife Department)
S1 Critically imperiled in state, extremely rare, vulnerable to ext1rpat10n typlcally Sor fewer viable
_occurrences,
.82 Imperlled in state very rare, vulnerable to extlrpatlon typlcally 6 to 20 vrable occurrences o
S3 Rare-or uncommon in-state, typlcally 21 to 100 v1ab1e occurrences \
S4 Apparently secure in State )
S5 Demonstrably secure in State N »
S#S# Rariked within a rarige as status undertain” "
SH Of historical occurrence in state and may be rediscovered »
SU Unrankable — due to lack of information or substantially conﬂ1ct1ng mformatlon
SX Apparently extirpated from State
SNR Unranked — State status not yet assessed
SNA Not applicable — species id not a suitable target for conservation activities
? Rank qualifier denoting uncertain rank in ‘State

Revised 1 Apr 2008



Element Occurrence
Record (EOR)

. Occurrence #

ELEMENT OCCURREN CE. RECORD
Spatial and tabular ‘tecord of. an area: of land and/or water in which a species, natural community, or
other significant feature of natural d1vers1ty is, orwas, présent and associated information; may be
a single cont1guous area or may be comprrsed of discrete patches or subpopulatlons
Umque number ass1gned to each occurrence:of each element when added to. the NDD

[

LOCATION INFORMATION

Watershed Code Eight digit numerical.code determmed by US: Geolog1cal Survey (USGS)
Watershed Name of watershed as determmed by USGS
Quadrangle lName of USGS’ topographlcal map
Directions
First/Last Observation
source e and does not 1mply the ﬁrst/last date the specres was present

Survey Date

If conducted; date of survey

ate,
M
B
‘N
EO Rank A
B
C
N D‘ .
H HrstorrcaI/No Field Information ] Historical; Introduced
X Destroyed/Extrrpated XI i:::Destroyed,sIntroduced  +.
0o Obscure 01 Obscure, Introduced
EO Rank Date Latest-date EO rank was determmed or‘revrsed
Observed Area --Acres;imless ‘mdlcated otherw:
Description
: species, s01ls geology, and Surroundmg land use jos . ; :
Comments Comments concerning the quality or condition of the. element occurrence at t1me of survey .

Protection Comments

Management Comments .

Observer comments concernmg legal protection:ofithe: occurrence:: et S
Observer comments:concerning management recommendatwns approprrate for occurrence !
conservation ; ootEe : A o

DATA ,

EO Data Biological data; may mcluden mber of 1nd1v1duals v1gor ﬂowermg/ﬁ'umng data nest success,
behaviors observed or unusual characteristic, etc. ' - L
“SITE ™ '
. Site Name R R

'Managed Area Name

. Title:given to site by surveyor

" MANAGED AREA INFORMATiOF} »
Place name or (on EOR ‘printout) name of area. when the EO is located w1th1n or partially w1th1n an
drea idéntified for cons ation’,-; h as State or .Federal lands nature preserves parks etc.

Alias  Additional names the property is known'by ~
Acres Total acreage of property, including non-contiguous tracts
Manager Contact name, address, and telephone number for area or nearest area land steward

Please use one of the following citations to cred1t the source for the prmtout mformatlon

et

Texas Natural Diversity Database. [year of prmtouts] erdl]fe Diversity Program of Texas Parks & Wlldhfe Department “[day month year of
printouts]. .

Texas Natural Diversity Database. [year of prmtouts] Element occurrence prmtouts for [sc1ent1ﬁc name] *records # [occurrence number(s)]
Wildlife Diversity Program of Texas Parks & Wildlife Department. [day month year of printouts]. *Use of record #s is optional.
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" scheduled for March 17, 2009.

Tl

chhael Miller.

" Technical Gundancéanologxst
. .. Texas Parks and Wildlife:Dept.:
"Box T-0070

Stephenville, TX 76402,
254-968-9879

g (S T S ST RS
O T B SR T S S 1L PN IRTRRS R

Yo manage and conserve the natural and culturai resaurces of Texas and to provide hunting, {ishing
ana outdoor recreation opportunities for the use ana enjoyment of present ana future generations.



Suwe T ACKNOWLEDGEMENTS © 7+ 70

The completron of thls ”tlreSIS‘redurred conn'rl')utlons frorn nurnerous 1nd1u1duals '
F oremost L. would llke to express my"grantude ;o my advrsor, Dr d J ames M. Mueller I
will be forever grateful for Dr. Mueller’s support adv1ee and patlence as both a mentor
and ﬁ'xendvthroughout' this entire prO_]CCt Members of my comrmttee Dr. James M.
Mueller, Dr. Jeff B. Breeden, Dr Chnstopher L Hrggms and Mlchael S Mlller (Texas
Parks and Wildlife Department), prowded much needed support and encouragement )
during this study, and constructive criticisms of this thesis: : o “

I am especially thankful for the logistic and field support provided by the Te)ras :
Parks and Wildlife Department (TPWD) and TPWD biologists Nathan Rains and Dean .
Marquardr during this projeet. I also owe many thariks for the help of several field
assistants who gave their time and energy to this project: Kyle Salzmann, Pat Kostecka,
Cory and Carly Chesnut, Kim Lirfleﬁeld, James Ao, Daniel Taylor, and Elizabeth
Reidlinger. I am indebted to the many landowners who granted me access to their
property and to Mitch Baird (Texas Historical Commission) and the personnel at Fort
Griffin State Historic Site for providing campsites and additional Iogistieal support.

My gratitude is extended to Dr. Michael R. J. Forstner (Texas State University —
San Marcos) for the opportunity to assist with genetic research of the B;razos Water

Snake, and to Dr. Lou D. Densmore (Texas Tech University) and Dr. David Rodriguez

1ii



(Texas Tech University) for their hospitality and aséistance in the lab. Dr. Russell S. Pfau

- generously donated supphes for collectlonrof blood and tissue samples.

Funding for tlns study was prov:ded by the Texas Parks and Wildlife Department

and TarletOn State University.

v



T T T P

© TapiEorcowtents

Page

LIST OF GRAPHICS ..ottt s cire st ssssasessassestonsssosssssessesenes vii
INTRODUCGTION ...coooiiiiiireiretesentieesianteseeenteeaseesse st eneersesis st sstesessssesesensnesssessasssssssasssons 1
MATERIALS AND METHODS........coosuiuiiitiienaciiunsiorensessssssssssasiessossasesisesssessssssosaseassins 6
STUAY AT ....eicviiieniiciiciiiiir i ceeece et eseeessestrtesassae e s ees st sefensesnsesanasnessesasnsereneai 6

Field Surveys ......... et ettt st s e st ese s et ee s 8
Habitat Quantification and DEHNEation ..............c..cveveeemeeeiieereienssseseeeresieeesennns 12
Modelmg ............ 13
RESULTS .......... .......... Ceetent bt a et st as e s as b re e e b e et e e e et et ss e s natins 15
Field Surveys ........ccoocvcinnene ........ SR B 15
Habitat Quantiﬁcatiofx and Delineation ............icwirinnnnnsres i ens 22
MOAEINE ...ttt ees e srarae et ernnmrans 25
DISCUSSION.......c.cu.c..... ........................................ ......... 29
CUITENE STALUS.....coviiieiieiiiii ettt e et st e s e esne s e se e e ans 29
Potential Causes 0f DECIIDE .......co.ooveiimieiiiiireee et e 30
Distribution and Habitat................cc.oooveeiiriiinieececceeeeee et 40
MOAEHNG ...ttt et sa e a et s sn s 45

FULUTE <.ttt 46




REFERENCES CITED ..., R —— 52

APPENDIX 1

APPENDIX 2. R e i S e 66

APPENDIX 3ot s e ere et tatateeeaet e es e eme s et ne s e e s s seeerarae ...68

vi



v

FIGURE

1.

‘
P : &
. ; .
B t
i SO AT A
LIST OF GRAPHICS .
o P R AR R Tt
RN ot
\ Ls
g ; PERSRL
| i
. 4 £t Lo
fo0 g e AN ¥

Page

h the type locahty of N h harrerz 11 km north of Palo Pmto, yTexas

A

‘ before and aﬁer 1mpoundment of the Brazos Rlver upstream by} Moms

' Sheppard Dam in 1941

g

.\:‘ g T

Map of proposed sxte for Cedar Rldge Reservorr a]ong the upper -

Foen s
N

Brazos Rrver dramage Texas ..... R 48

‘ Photograph of the largest N h harterz captured along the upper Brazos

Rlver dramage Texas in hand for scale reference, 2006-2008....................... 67

vii




8<., Nerodia h. harteri ..habitat along:Deadman Creek near'-Risin'g Sun

Cemetery, Jones County, Texas May 2008. - ............................... 69

9. Muddy flat upstream o Ldam on’ Pamt Creek, Haskell County, Texas,
approxrmately 2 km below Lake Stamford Dam, May 2008 ........................... 69

10*.,N€f94i4‘f!¢ _hqftféri;vhgbit_at along Paint Creek, Haske'll COunty'-, Texas,

‘

16: Neradza h harterz habrtat n Possum ngdom Lake near the end of

o

Farm-to-Market 1148, Palo Pinto County, Texas, w1th a snake peermg

R . .“, S

o out from the rocks at the center of the photograph May 2008 ....................... 73

vill



- 17:Nerodia k. harteri habitat in Possum ngdomLakenear thé end of

- Farm-to-Market 1148, Palo Pifito' Coiinty, Texas, May 2008.........occv 73

19, Nerodia-k: hattéri habitat along the Brazos River at Dalton Bend, Palo

Pinto County, Texas, May 2008. .....................i:}

. ... Parker-County; Texas Septermiber 2006
21. Historiclocality-of Nk Aaiteri along the Biazos River at the U.S.

unghway67crossmgeastofGlenRose, S mervellCo nty,Texas, .

(oo May 2008 i I B
22, Historic locality-of N. k. harteri along the Brazos River at the old

 Fam-to-Market 200 crossing, eist of Rainbow, Somervell Couty,

23. Nerodia h. harteri habitat along the Brazos River east ofGlen Rose,

.~ Somervell County, Texas, May 2008, ... e 77
TABLE = - el T e T Page

1. Species and number of snakes observed along the uppérlB:raZOS River

- drainage; Texas, 2006:2008. ............. ettt 16

X




. 2. Comparison of streamflow recorded-4 August 2004to historic

streamﬂow for 4 August from U.S. Geologxcal Survey hydrologlc

-3. Results from 19gisticregr_e_s$on analysis used to.model the likelihood
. of finding N. h. harteri ,al:ong-vthe;gpper Brazos River-drainage, Texas,
2006-2008. T NPT STCIP NE TS IONEE RSt MO R 27

. Somparison of extreme flow. events atithe type locality of Noh. harteri,

_ 1 1 km north of Palo Pmto Texas beforc and aﬁer impoundment of the

- ,Brazos River upstream byq}Moms_‘Shcppard Dam 1941 o ——



arterz) Master of Scxence‘ (A
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Nerodxa h harterz [(Brazos Water,Snake) is astate threatened endémic Texas

,snake foundalongtheupper ]?r#g}_gsi@;&c,tdr@nggg in :nqxths‘éent’ral TéXa's.*A range-wide

‘suryey was conducted from 2006:2008 to aéteﬁﬁiﬁeﬁ{hé;‘cmféﬁti'disuﬂsuﬁon and relative

. a_bundance ofN. _arterz 1dent1fy potentlal habltat 'and mvestr gate habrtat relationships

of the snake Whnle the range of N

-

1s now rare, LOngth regessxon analysrsj‘;" i
ppsx;ix{?[y _rglatgg to both jthp.:‘a}n_ﬂggnt;-;.‘o'_f-;g(_)‘ckg(?;:I.Qgc,rn-)fatlfa-”site.zar'id surrounding-a'site.

Reasons for the population decline remain-unclear; however; results iffustrate the -

importance of riffle habitat for,the future conservation:of this Texastsnake:-+ =~

F oo 4

X1




Nerodia h. harteii (B;azos WaterSnake) isa relatively small natricine snake

S i DM AAAL

NS 'Selcer“1~989‘-’»‘Densmore" ef a‘l; 92), however recent blologrstc have rctdxned the
‘subspecific:status for these: two taxa (e g Werler and Drxon 2000 Glbel‘lS and Dorcas,
2004; Whiting €t al., 2008). In accordance thh recent hterature and )ust completed
population genetics results (M R J Forstner Texas State Umversny San Marcos
personal communication), the more conserv_a'tive. subspeciﬁc' assignrnent of these taxa is
retained herein. | |

Collectively, N. harteri is the only species of Nerodia endemic to a single state

(Gibbons and Dorcas, 2004), and is orie of just two snake species endemic to Texas (the



. other being the Trans-Pecos Black;headed'Snake; Tantilla cucillata; Wetler and Dixon,
;000) Nerodia harteri, inhabits*a*limited ~p0rtlion of stréafn Corridor and'rescivoir

l s}xorehnewrthm the upper reaches of two:river: dratnages (Scott etal, 1989), gwmg it

~ one of the most, restricted geographicranges -of:any North"Américah snake"'species
Desplte bemg locally abundant miareas w1th sultable habltat (Traptdo 1941 "Scott et al,,
1989), the state. of Texas placed both subspectes on the state hst of endangered species in

- 197 7 due o therr hmttedzdlstnbutton specxﬁc habxtat requxrements and perceryed threats

from future water development prOJects (Scott and Fttzgerald 1985) In 1986 N h.

- paucrmaculata was hsted as: Threatened by the U"" ~and-erdl;fefservrce:(Steﬁ’emd,

. _.have been compxled by seyeral authors (Dlxon 2000 Werler and« Dlxon, 2000 Emst and
‘ 'Emst 2003 bebons and Dorcas 2004)_.Aaconcrse hterature revnew 1s prov1ded here to
, : hlghhght the avallable mformanon pettammg to this subspemes Followmg the ongmal
spec1es descnptron, bnef d1str1but10na1 records (kale and. Knopf 1964 Wade 1968
Smtth 1983) and notes- pertarmng 1o reproductxon and young (Conant 1942 McCalhon
1944,Carl, , 1 98 l) 2were. pu,bhshed,; ‘Worley (1970):described 4 single s_tirvey; Mecham
~ (1983) reviewed current knowledge, and Seigel -and Fitch (1984) suhmaﬁ'zed.relatiye

clutch mass data for over 100 populations-of snakes, including N. b hartéri. The




“phylogenetic rel at-jogs_ihipss of N..h::hartéri have been discussed by Several authors

PR

(Bberle, 1972; Kilpatrick and Zimmera; 1973; Lawson; 193 ‘and Selcer, 1989;
A ) . . oy PRSI SIS W S e “’:*:'f.v. 3."':,‘-%"‘:
L Densm'orc etal,, 1992), -z'and-itwo'(clezirlyidéﬁﬁ*edﬁftai'zi?hﬁ%%ﬁééﬂ'dgécriﬁéd Scott et al.

;989) conducted the. most comprehenswe mvestlgatlon ‘of thé ecology of N h harteri to

g date Other authors: have :reported: further o the stitiis’ and’ dlstnbutlon of the snake

W.‘(Dorcas and Mendelson, 1991; Rossiand Rossi, 1999 Fo tn' etal, 2006) 1ts parasnes

(McAlhstcr and Upton, 1989; Upton-et-al;, -1»989:,,‘3McAlhstcr and""Bursey,.

 captive maintenance (Rossi and Rossi,2000). = 71

« 989)foundthatthe most important-habitat-festures for juveniles Were the présence of
mcdmm (> _{i_Oécm)y‘to,"l;gmg,el,;ﬂa,t rocks on.unshaded shoreline for cover andadjacent }ocky
‘%ha119xvs for foraging. Along the Brazos River-and its tribuiaries thesé featires are
| ‘gypically associated Wlthnfﬂes,andthhmPossumegdomLake*andLake Granbury
: N h. harteri is known to occupy.shoreline with sirxiila*fj_feat"il’ré's‘"(scdtt%:t; al’, 1989). }
Adults utilize a much.w_id‘er,range of‘habitats than juveriiles, such as deeperwaterg, and

their disﬁﬁbution is believed to be limited by the distance they can travel fromsultable



ibitat ‘_and therr need for deeper -more secure focky < cover:{(Scott: etal. , 1989).
Scott et al. ( 1989) conceded that NV: 4. harterz mtght lose: sotie habitat due to future dams

and development pro;ects. but conclud s

atit-was “not-ilikelytof experience any threat

, that would Jeopardize 1ts long-term persxstence ThlS conclusron was based:on’ n'the

assumption that no threat;could lrkely affect the-entire population because: it'was divided

mto at least ﬁve 1solated segments (Scott et al; 1989) However, they beheved that the

bamers wh1 h i 'olate these populations also would:hibit: recolomzation should the

' population of any segment be extirpated (Scott etal;; 1989).:

Several herpetolo grsts have recently noted: the: apparent extupation of N. h. harteri
fror'n,_parts o_f_lts; historic range (Rossi and ;Ros54:,'-'-.1~9.99;'»Forstner- etal., 2006, C. T.
 MeAllister, Hot Springs National Park -AR; personl communication). The catises of
| the;_sle:_declinefs are J}}?kt}g’;%,;glthgugl;@bténtialkth'reats=iné1u'de”di'r'ect killing by humans,
drought, habitat degradation; and reductiensiit prey availability (Maxwell, 1982 :"Rossi
‘and Rossi, 1999; Bender gta_lw;_;Z.Q(l5;a-F9rstne‘ri etal; 2006) At preseiit Nk Rarteri is
classiﬁed as Threatened by the Texas Parks-and Wildlife’ Department(Texas Piarks and
Wildli’feD_‘epartment,‘ 2007a).and has.a G2:(Imperiled) global status (i.€., athighnsk of
extinction; NatureServe, 2008). The IUCN lists N. & harteri as Near Threateried due to
its limited range, and states that it is close to qualifying as Vaulnierable (Hammerson,

- 2007). The Texas Wildlife Action-Plan identified research and monitoring for species of
concem as a high p_ridri_ty for the Brazos River Basin; and identified N, h. harteri as a

medium priority conservation need (Bender etal., 2005). Furthermore, surveying current




' populations and defining the extent of potential habitat were identi aspnonty

- conservation actions: fo’rfN. h.’&ha‘riéfi 'f(B‘endei;.et' al '2005).

leen the: apparent recént populatlon:"dechnes a systematlc survey was needed to

. assess:the current distribution and relatlve' abundance of the. snake In addltlon a better

. understandlng was: needed of the habxtat cha

eristics of sites Loccupxed by N. .h harteri

- _-as compared to unoccupled sxtes The ob]ecnves of this study were to 1) detenmne the

current dtst:nbutlon and relatxve abundanc harteri,2) 1dent1fy potentlal habltat,

/ and habitat quality and den51ty.
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The chmate of north-cenrral Texas is Subtroplcal Subhumrd and charactenzed by

hot summers and relanvely mlld dry wmters (Larkm and Bomar 1983) The average

voosgar el

" annual temperature of the reglon is 18 2°C wrth a low monthly mean temperature of

i

AgnEe

6. 8°C in January and a hxgh of 28 7°C in July (Natronal Oeeamc and Atrnosphenc

‘g.! e,

Admlmstratlon, 2002) Precrpxtatron is hlghly vanable across the reglon and drought

O

condrtrons are common and sometlmes persistent (Stahle and Cleveland, 1988;




Tt ‘é”l‘\"

Woodhouse and Overpeck 1998) Prec1p1tanon falls in a seasonally bimedal pattern,

w1th the greatest amounts typlcally falhn in the month of May, followed by September

and October (Natlonal Oceamc and Atmospherxc Admmlstratlon :2002). Mean annual
precxpltatlon W1thm the study area ranges. from 88.4.cm in the east (Glen Rose, Texas) to

72 3 cmin the west (Albany, Texas, N ' 10' al Oceamc and Atmosphenc Admmlstratlon

Texas and extends westward into the Rollmg Plams (Gould et 'l 1 60) The upland

ke o

vegetatlon adjacent to the riparian corridor varies. consxderably throughout the study area.

. Begi'nrimg at the upstream limits in Jo‘nes County, the river corndor blSCCtS the followmg _

2

vegetatlve and cover associations, descnbed by McMa.han et al ,(1984) Mesqutte

(Celtzs spp ) ash (Fraxmus spp ) western soapberry (Sapmdus drummondz'

(Q macrocarpa) Mesqulte and saltcedar ( T amanx spp ) become 1ncreasmgly common

R [T O

npanan ‘trees toward the west, partreularly along the Clear F ork of the Brazos River and

the Brazos RIVCI' above Possum ngdom Lake Throughout most of the study area tall

TR

grasses line the low banks and 1s1ands w1thm the stream channel of Wthh the most



confluence:of Pairit:Créek in 2008,

+Asteamiof at 1éast two"peoplc conducted.surveys along the Brazos RlVCI' and its

., (-b;(“

tnbutarles using: candes. The shorelme ove angmg vegetatxon and water were careﬁJlly

searched for'snakes, ‘afid the habitat was sub_]ectlvely assessed for Juvemle N h harterz

suitability. Upon‘encountering potent1a1 habxtat (1 ¢, shallow nfﬂe areas), mtenswe tlmed

searches were:conducted on “foot. This constted of searching all cover that could harbor a

e e, A




snake within 3 m of the water’s edge,mcludmgsearchmg und_éjr}zi-llfr'tieliést‘(>fifO? cm),

_ crey}_iees,-.de});is p’ueg and yegetgtignez'.PegQ;;;gn Qgeek;;eoﬁilq;;hbtf-_'B’e’;'.‘s"ﬁl‘Vey_éd by canoe

‘ e;/erlép be‘t\yeen the ;Sexes'~'(0;32f44-_(,).258v), snakes (N.=7) ;wg:e?assunijcd:to:ibe:%'s‘é’iéed?i

rrcctly F our snakes (3 males and l femal€) were, 1dent1ﬁed as being'sexed:incorrectly

minimum SVL at sexual matunty (adult male >380 mim, -adult female:>460:mm)*

reported for N h pauc:maculata (Greene et al., 1999). When snakes were. found under

e
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~ rocks, the dimensions(thickness x-longest ‘axis < shortest axis; £1 .0°¢m) 6f the rock were

recorded, Comparisons were made betweéenitheSizes 6f tock utilized by adults and

P

. . . 3 TN T T R S e e T T \é,‘ ‘,”'5’."A,'wff‘.’i} .
.. Jjuveniles using a Student’s-t-test.;Additional-data collected ‘included the coordinates
.. where snakes were found; time:of observation; air femperatire at ground level, water

. temperature;:a written descnptlonofthehabxtat,andanyiddxhonalobservatnons

regarding the.condition of the snakeof thie fiatiiré in‘whicli'it Was‘observed. Captured

snakes were not marked during this stidy due to the unlikely nature of fecapture given

. thelarge study, area,.and:no Snakﬁ:s,zWe"ré collected. Phiotographs of 4 tured snakes were

g ,,,;_,‘,,q,;‘;,-;;@gg}l}:}n}lgg;ljﬂg_?Appi;vizﬂ;OOS,?blddd:.*ér%.ﬁ$'§ﬁé'%%iﬁ_ipl’és}*"Wéfé?"égl'IEZE_ed from 25 N. h.

T akE  pRy

. .- harteri Blood was drawn:(<0:1 inl) from'tie Vehtral Goccygedl Vein of the tail (Willette-

. Frahm, 1995) using 25 gauge tuberculin syringe, and was'stored inL5 ml
.. polypropylene tubes containifig 0i5ntof Iysis butfer (Longmire

blood:collection was unsuccessful;asmall {(<1:5'ém) portio

clipped;and stored in'1. 5 m} polypropylene tibes contéiinig 0

'Marcos, Department.of Biology. (Michael Forstner, Curator). Photographs were taken of
each snake to.document the morphological traits réporiéd by Tinkle and Conant (1961),

S

and consisted.of the following;images:idorsal :héad;;jv¢ﬁﬁél3‘ﬁ§5d,? r1 ghtand Teft side of
‘_he,.ar‘lw‘f_?“,t.r_al,apre;cloaca,",andf-\fentral'po’St-clﬁadafffwv SRR

. In addition to-intensive searches at riffle areas, visual searches while traveling

between sites in the canoe were used to dociment N: 4. hdfte?ibfé‘sené‘é‘.' An'attempt was
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ade to-capture or positively.identify:all snakes-observed to -spécﬂi’: S aiid the total time

. spent on the entire frip was recorded.. Commiercialminnow tiaps were ued =

N Opportumstwallyto sample for snakes along the river. Traps Were sef pattially submerged
b alongthe s}}ggelipe,-ggg:pa;ﬁalle"l;;to,objects'(e;gf,‘<rocléf~pi=le5)“'i§vit}iin:shail'dw'ﬁfﬁe'habitat.

Traps were checked approximately.every.2-3 hyor in‘the morning if sét'overnight. The

‘coordinates .of.tifap'g, total time traps.were set,:and air:and watértemperatures were

s < pekrae . T ewedeiorett apa ool s ey md DT
recofded R R T N S AT Es SRR G S A5t RN
S N feaag (RN et ML T TN :

MJ FER AR SRR

mThe shorehnes of, Lake Granbury and-Possum- ngdom Lake were- surveyed by at

least 2 people ina small motonzed boat.. Surveys consxsted of subjectwely assessmg the

, shoreline for.N. hharterzsultablhty(eg,a fs‘_hél'lo'w;: ie"g'ehﬂy%s'lbplhj“g‘%lake’“bottom adjacent

~etal. (1989) wereplottedonlakemaps 10 ensure ‘siimplin'g}iﬁtf?tlfos"e"""'s'it'éﬁf"l’hé ‘entire

- shoreling of Lake Granbury.was,surveyed-on 10« 11Jly:2007 and the locations of all

suweYStroudsCreek a small tributary to Lake:Granbury-at Thorp'Spfing; Texas, and
. adjacent lake habitat. To supplement-visual ‘s'earfche's‘,-comfﬁef'c:idl?;miﬁhbv'iff\t»réﬁs' wete
 placed a»l'or}g,{,th?,vsv.h‘.’.rﬁljgf?éqfsL@keg._Gran_bury‘:invareas‘-.w(_ipéﬂiedf‘pbtentiallsi suitable Qh 8

May 2007, and 16-19 July 2007. Minnow traps were fitted with foan floafs to prevent

drowning of captured snakes, placed parallel to the shoreline,and tied to nearby

vegetation, rocks, or debris. Engine failure.on 17 July 2007 precluded traps from being
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checked ntil 19 July 2007 (2 nights) and halted trapping éfforts in Lake Granbury.
Surveys of Possum Kingdom Lake on.15-16:May 2008 were concerirated along the
upper portion of the lake in areas'wheré Scott ‘et al:/(1989) docurriénted N,k harteri, and

_ minnow traps were not used.. ;.
T P AU S A -

Hgbitg; nggnngficq;tjonggnd‘DéIinea;tibn‘f'f—"’-%ﬂé'r"fs'éﬁ}é'l-)'ééﬁ’féff§ﬁ'éj{es were

completed at each site along the river; the linear extent'of the Habitat (i'e., thie riffle) was

- measured using a GPS unit, aand'-thel;av\ai‘lable rocky cover along both ‘b‘an‘ksan’d any

' ;quannﬁed using a: pomt mtercept techmque ThlS conswted of

The amount of rock in-each of the:three sizeclasses was calculated for each site

after field surveys were completed;and:the linéarextenit of the habitat was plotted on a

‘map of the river system. The amount.6f rockiinsize clsses 1 nd'3 (.6 510 ém) was
summed to provide a;mégs,ugqq,o’ﬁsthe:abuﬁda‘ﬂce#‘bf rocky cover a'Vaihléii;lé to N h. harteri
at each site. Sites with shoreline composed entirely.of SﬁbStfaié%@ mm(1 e, size class
0) were omitted since they.lacked suitable juvenilé cover-To prowdeameasure of the
density of potential habitat surroundinga sit'e,vthéf"ﬁurﬁberﬁdf riffles wnhm 5km of éz;ch

site was summed. In addition, the amount of rock >10 cm was summed for all riffles



_._scale), cause
SUBIENE S
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 within 5 km of eachsite. Toidentify the tmost importai stretches

hartert, (ic., those !ha%-cqr:ltgin itheigreatest -amount ofrockyhabltat),the

. 210.0m within each § km segment and the corresponding central ific was Summed. This
. created segments of river approximately 10 kn i 1éngth taf Weré céhtared on each site.

 The values of available habitat within-eact 10k Segriient Weré divided into quartiles,

e anked,and Pl‘)“"'don ! @fmap,;b.f the:river'systen

Y S

The efficacy of using aerial,photography & remofely delimit potentialty suitable

 scale of 1:3,500. Viewing the imagery’at‘a spatial scale beyond this point (i.é, at a finer

ecome pixilated and increasingly difficilt to interpret. Al

mapping and lmageryanalymw as.completed with:ArcView 9.2 software

_ (Environmental Systems Research Institute; Redlands, CA, 2006y,
Modeling —Logistic regression analysis-can‘bé uised 1o assess the relationship
between a dependent binary.response variable (e:g; présencé of abséiice) and orie or
more explanatory independent.variables €. covariatés) by applying maximuim -
likelihood estimation afer transforming the dependent variable'into a'logit variable

(Hosmer and Lemeshow, 2000). In.doing so; logistic regression estimates the odds of a



 dependent variable. Additional assumptions.o

14

certain event occurring. The logistic regression model has the form: a{x) = /(1 +
¢¥"), where n(x) is the probability.of a successful event (¢.2.; finding N. h. harteri at a

site), and g(x), the lo,gi; transformation“function, is:given'by: g(x) = Bo + Bix1 + Boxa +

Lt Buxn, where Pp is-a constant and Bi.:.B; are the coefficients of theix;...x, variables

 (Hosmer and Lemeshow, 2000), No assumptions are ade aboiutthe distributions of the

independent variables in logistic regression, and 4 linear relationship betwéen the
R A I R A R )

h
ERIC I R R S

dependent and the ind¢pendent variables is not assurried: Rather; logistic regression

A

assumes a linear relationship between, the independeit vanables and thelogitofithe

R PP TR
PRI i

the logistic regression modelsinclude

absénce of multicollinearity between: ihdependex_ﬁ variablés, inclusionof allrelevant

variables and exclusion ;independent observations; independent

nd:largé sample§ize, - .o

o test:for a significant relationship between the logit

vas,quantified using the:abundarice of:rocky cover available to

N. h. harteri atasite (i.e,, the:sum of rock in size classés 1'nd 2), The densityof

LI

ial habitat surrounding a site was measured by, summing the amount of rocky cover
T R A T T T Yoo R T T e oo

aVai:lg:blg toN h _1,’!_?!;{?5" wit"hti;_l. 5 km up- and.downstream-of'a site:.Significance of the

- model was a§_/s’es_se‘q usjgg g,ﬁ;‘ill;;ﬁrggluced.modclg likelihood ratio.chissquare test. All

statistical analyses were conducted using SPSS- 16.0-software. (Statistical Package for the

Social Sciences, Inc., Chicago, IL, 2007), with a =.0.05, -



erld Surveys. ——A total of 574%km’ (94%) of nver"co 1 dor w1 ! m.the range of N.

. he hartert ‘was: surveyed by’¢ ‘Canoe: Inchxdmg resamphng of Tiver secnons 985 km were

... (Diamondback Water Stiake; N'= 491)-and N: erythiogdstor transversa (Blotched Water
. Snake:sN = 253, which comprised 55.8% and 33.5% bf ail positively identified snakes,

respectively. Fortyitwo:(5.6%)N: k. harteri weré dbserved (Fig, 1), and 38 were

- captured. Twowere recapturés (detérmined by obwoﬁsséarmngbf the individuals and
-examination:of ‘pho'tovgraph's‘):éhdoh‘é‘iﬁdiv"idual'escaf)e'a beforemeasurements eeei'd be
recorded; therefore, data were collected from 35 snakes. Of thesé, 11 31 %) vJere je;lult
males,6(17%) were Juvemle males, 9 (26%) ere 4dult’ females and 9 (26%) were
juvenile females (Fig. 2). The'overall séx ratio’ (sz 0:03, P=0. 87) and the sex ratio of

Jjuveniles (x21 = 0.60, P = 0.44) and adults (1 = 0.20, P = 0.66) were not significantly

15



- TABLE 1. Species and number-of snakes:observed along the upperBrazos River

- Species S NG observed | Percent (%)

Nerodia rhombifer : 421 55.8

N. erythrogaster iransversa 253 33.5

N. h. harteri L . 5.6
Thamnophis. proxzmus S 1 23 .
Pantherophzs obsoletus ' Y12
Coluber constrictor ﬂawventns 0.4
Agkzstrodon contortrix laticinctus. 03

A ptsczvorus leucostoma , . 03 -

- .P: emoryi L 0.1
Lampropeltzs getula splendza’a 0 S
Opheodrys aestivus ™~ 0.1 )
Regina grahaniii 0
Sonora semzannulata .01

T. marcianus. . 0.1

Y
ha
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FIGURE 2. Size class distribution by sex for N. h. harteri captured along the upper

Bréi‘os Riy‘q{d’rginage Téxa_‘s} 2006-2008. Sohdhonzontal lines represent the minimum

at sexually maturity reported for N. h. paucimacula?fz (Greene et al., 1999).
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different -from.parity. Captured N. h. harteri (N = 35) bad aarh“eah"(i g S'lE";rar‘l.g'e) SVL of

456 6 mm (:1:28 1 245 805) tail length of l43 4.mm. (i8 3 73 235) and miass of80.2 g

(:t12 7 7 5 320) Two adult females had total lengths >902 mm; whxch is the total length

harteri (Werler-anid Dixon, 2()00) prior to this

&

40 mm, exceeding th%z}p_r’evidus record by

i of the largest known specrmen 0

study The largest snake hada total er

n 47:80.1han-h, resulting in

CPUE ofl N.h harter1/5 31 man-h. Surve ,_rtimes;Wére nmf:rez:ordéd during searches of

'.Lake Granbury, therefore survey effort could not-be. calculated Addmonally, no N, h.

harterz were. captured usmg minnow traps, and because of their limited use in thxs study,

these data were excluded Overall CPUE during this study-was 1'N. A. harteri/24.15
manh,

During intensive,searches, 17 N h. harteri were found under rock (3 adults, 14
juVeniles), 7(5 adults, 2 juveniles) were found in the water, and 1 (adult) was v'basltlng on
| arock sh;elﬂ AllN h (xq;rteri observed from a boat (N = 17) were tadults'swimming.in-the
water, le:xcept' for cne adult found partially-exposed in a rock pile along the shoreline. The

mean (+1 SE, range) dimensions of rock (thickness L>< longest axis x shortest axis) that
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,aduhs.and»,ajnvenﬂes---wefé?ifoundiuﬁaé’rt'ii’;‘éfe i13 cm(:t23715)>< 86.7 'éin' '(£16 3, 61-

 harteri were 'fg_xmd undét; howevet; "adiil’t’é’fwere— oun lender.r cks .that had aw.' |
significantly longer shoftest axis (s = 2.91, P = 0.01). This resultis likely an artifact of
larger snakes needing larger cover ‘objectzsif'" | | |
Habitat Quantification and Delzneatzon ———Slx SCCthDS of river wrthm the range of
N. h harterz contamed the:most. rocky habrtat (1 e, these stretches had courlts for rock
>10 cm that were in the hlghest two: quamles Frg 3) All sectrons 1dent1ﬁed |
~ encompassed localmes where N A: harterz Have been prevrously documented except for
‘ one ‘immediately» West of Eliasvillé; Téxs! ’fHa‘brta't data cOuld not be collected- along
‘approximately. 46 km.of the. Glear'Foik of thie Brazos Rrver begmmng in nonhwestem
Shackelford County. downstream to'the' donfliencé of Paint Creek due to hrgh water |
following heavy rain events during each of two' surveys along thls stretch of river.
Additionally, habitat data.were not collected alo‘ng.Deadman Creek due to a lack of
access. o
‘Using aerial imagery to delimit juvenile N. k. harteri habitat was unsuccessful for
a number of reasons. Aerial photogrephs from Possum ngdom Lake doWn‘tc the upper
reaches of Lake Whitney were taken on 04 August 3004, and p‘hetovgrap'hs. of ttre upper

portion of the range of N. h. harteri were taken on 14-18 October 2004, Initial
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FIGURE 3. Map of sections of river along i@g‘ﬁppp_l;;BrazosﬁRiyler drainage;Texas, which

¥

contained the, greatest amount of rocky hiabitat, 2006-2008. Locations where N; h. harteri

were found: dm‘i_ng'- is s_tudy are indicated-by stars. Some stars may: cover.more than a

S

. ~‘sAin'gle:‘:’s'itve. Habitat data \;;Ac‘r(;jlbt_cgllc;c:tgd,alOng‘fDead’m‘an Cfeek and approximately 46

i

of the Clear Fork of the Brazos River,indicated by the.*?

oyl
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examination of the 1magery mdlcated that water.levels- were above normal throughout

-5.318+ 0. 020(habxtat quahty) + 0.016(habitat dens:ty) ‘.Thc likelil od of ﬁndmg’gV. h.



TABLE 2. Comparison of streamflow recorded 4 August 2004 to historic streamﬂow for 4 August from U. S Geologlcal

Survey hydrologlc stations along the upper Brazos Rlver Texas Dlscharge >75th percentile is above normal Data obtamed

from U.S. Geologncal-_Survey (2008).

T Mean daxly dlscharge Hlstonc medlan daily - 75th percentlle'
Station no. Location 4 Aug 2004 (m /sec) dlscharge (m*/sec) (m3/sec)
8088610° Brazos River near Graford, TX 75 325 - L 943 ©16.23
8089000 ~ Brazos River near Palo Pinto, TX S 90 90 .. 1147 0 30,02
8090800  Brazos River near Dennis, TX <7 151,78 5 S1138 0 - 12025
8091000 _ Brazos River near Glen Rose TX T % 3738 L1048 - ¢ %29.73

<30 yr of recorded data ol o : :

9T




TABLE 3. Results from logistic regression analysis used to model the likelihood of finding N. k. harteri along the upper

Brazos River drainage, Texas, 2006-2008.

| 95% Cl for e~
Variable _df B8  SE Wald y* P e Lower__Upper.
Constant 1 5318  1.080 . 24250 <0.001 0.005 - e
Habitat quality® o 0020  0.010 4.487 0.034 1.021 1002 1.040.
Habitat density” 1 0016 0005 10617 0001 1016 __ 1.006 - 1.026

Amount of rock >10 cm at a site.

® Amount of rock >10 cm within 5 km up- and downstream from a site.

LT
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harteri at a-site increased by 2.1% with every additiOnal ro’c_k >10 cm recorded at asite,

holding habitat density constant kaewxse the hkehhood of ﬁndmg N h. harten at a site

increased by 1.6% with every additional rock >10 cm recorded thtun 5 km up- and

downstream of a site, holding habitat quality constant

SurTad e e
S




.- Current Status ~~From thetin'té?'o”‘f its discovery and initial description (Trapido,

- 1941) through the mid- 1980s’ (Scott et al 1989) Nk harterz was the common and

: -, abundant snake i areas with suttable habxtat throughout its range. Coneem was

o expressed"-ln"'l*999 ’regardmg-an 'apparent‘ra‘pld dlsappearance of the snake from the

: . section ofriver known' hlstoncally to support the largest populatlon (R0551 and Ross1

1999). Results from ‘this’ study mdtcate that whtle the range of N. h harterz remains mtact

(Fig. 1), the population: dens1ty has dedlmed sxgmﬁcantly and N h harterz 1S now a rare

: - $nake throughout its'range. Compared to urveys con cted durmg the 19803 (N J Scott,

. sites:and-in-drastically reduiced numb‘ers.~ To 1llustrate the rnngmtude of the current

- decline the followiig examipié is 6ffeted. During a single survey at the type locality of N
h. harteri (11 km noith f Palo Pinto, Tekas) in May 1984, 36 individuals were found in
. about 3'man-h of effort (N. J. Soo'tt‘,‘Jt.;'unpublished"déta). "I')'ufrth'g thxs ‘study more than
11 man-h were spent sear¢hing this location and no N. h. harteri were found. The most
productive sites in this study yielded only four mdtvxduals dunng a smgle survey.

- Scott et al.:(1989)-observed that the ma_]onty of N. h. harterz at sites were <1 yr
old. The overall paucity of juveniles found dunng this study was alarmmg and mdlcates a.

contracting population. Life history studies of N. A. paue‘itnaculata (Mueller, 1990;

29
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£ TRy '}f. Co

has .allowedzfor:speculation; on :a-enuinberzzéfﬁb‘fenﬁ5‘1’-"?5&‘6%. :

| Dams and water: development prOJects have’ been the pnmary actor respons1ble
for the degradatlon andoss: of: N ok hartert habltat (Scott et al 1989) Several low-head

‘ dams along the Clear Fork of the: Brazos Rlver and two maJor lmpoundments along the
Brazos Rlver, Possum ngdom Lake and Lake Granbury, lxe w1thm the range of N h.

harterz Asxde from inundation-of river habitat upstream from these dams, the negatlve

effects from a modiﬁed::ﬂow::r‘egirné'r‘nﬁ'st be'con'si'de'red.’ Ahalysis of s‘treamﬂow data
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,(U S. Geologrcal Survey, 2008) recorded at the type Iocahty OF N:h harterz clearly

- .kdemonstrates how unpoundment of:the; upper Brazos Rrver dramage has d amatrcally

a]tered the‘ natural ﬂow reglme of the. system (Frg 4).;Priorio: the completron of Possum

reVerses) more than ‘doubling »fr'om

condmons respectrvel y. Smtable rocky-.nﬁles still exist: below Possum ngdom Lake

T R

.

' and wh11e the Brazos Rrver has not expenenced sedrmentatron of nfﬂe habrtats Tike that

% ,.,_\;:; N

observed along the Colorado Rrver (Fig.4.in Scottetial.; 1989) the réduction of extreme

hrgh ,ﬂow’ events has hk,e_ly‘ reducedﬂushmg and:scouring of the river- chantiel anid "
. threatens Juvemle N. h harterz habitat, Furthermore the attenuatron of-extreme events

may affect the npanan vegetatron by promoting the establishment of'invasive specres

v.\,

such as saltcedar over natrve plants. As discussed below, this.can also lead: to degradatron

of riffle habxtat Fmally, the constant variability.of flow caused by frequent hydroelecmc

PR P

releases, pamcu_llerly»_ during the summer months, may:directly affect N. 4. harteri: These

N TR

usually short periods of increased flow cause riffle habitat.to become'inundated. The
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.Mom's-;Sheppar'd Dann in 1941. Dita
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~ FIGURE 4..Median monthly streamﬂow at the type locahty of N h harterz 1 1 km north

vof Palo Pmto Texas, before and aﬁer 1mpoundment of the Brazos Rlver}vupstream by

re recordch from U.S. Geologlcal Survey

hydrologic station 8089000 (U S Geologlcal Survey, 2008)
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. TABLE 4. Companson of extreme ﬂow events at the type locahty of N h harterz 11 km

v north of. Palo Pinto,. Texas, ‘before and ‘after: 1mpoundment of the Brazos Rlver upstream

. by Morris. Sheppard Dam n: 1941 Data ‘were recorded from U S VG )

- .
( RSO $ .

hydrologlc station: 8089000 (U S Geologmal Survey, 2008)

High flow. events

Medran (ms/sec)

Low flow. events

1-day mrmmum
3- day munmum

7-day minimum -

30-day minimum
90-day minimum

Medlan (m3/sec) ,
Pre-dam Post-dam
0.0000  0.623

0.000 ©  0.670

0001 0777
0111 1518
1.793- - 3.288.

1 -day maxunum ‘.

N 3-day maximum |
:7-day maximum - -
'30-day maximum

~ 90-day maximum

Pre-dam Post-dam
8722 368.1

- 683.4 262.6
4440  166.7
149.2 88.3 .
756 469

S e
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FIGURE 5. Number of days the rate of change of »'streamﬂoW"swiiéhéd ‘direction at the
type locality of N.h. harteri, 11 km north.of Palo Pifito, Texas, before and afier

inipqundment» of the B;rézos River:qpﬁ;s\;réétﬁtfsbyérl\j‘domi.s ‘Sheppard ‘Dant'in 1941, Data were

a%

recorded from U.S. Geological Survey hydrologic station 8089000 (U.S: Geslogical




2180

36

—&— Pre-dan (1925-1940)
- “dam (1941-2007)

ost.

T y Y

1950 1960 1970

ki
TN

-

2010




37

sedrment deposmon w1th1n the stream channel and- ultrmately results in' contractron of

[N R

the stream channel (Blackburn et al 1982 Brotherson a.nd Freld 1987) These effects
can qurcldy reduce a rocky nfﬂe to a slow sedlment ﬁlled channel, and threatens juvenile
" ’N h harterz habltat Neganve 1mpacts of S mvzcta both dlrect and indirect (e.g, , reduced

survrval behavroral changes, and-chan ges in: habrtat use), have been reported for several

.,4\4(.- ;s :_x-',_',»‘.

specres of herpetofauna (revxewed in Allen et al 2004) 1nc1ud1ng snakes These ants are

KSR SR T

o common in Texas and were observedv at several potentrally suitableriffles Where they

were foun(i under neerly every rock tumed No snakes of any species were found in thrs
srtuatlon and a snake seekmg refuge n these areas would likely be exposed to significant
risks of 1n}ury' or mortality from ants. No direct evidence exists to indicate that S, invicta
negatively impacts N. h _/zqr{erz’; .hoyve_\;/er‘,‘ these ants are recognized as a'threat to N. h.
paucimaculata (Forstner et al., 2006) :audican]likewise be considered a threat to N &~

harteri.
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“Another. factor_potentlally affectmg A

.ot F]
.\\_,YL.

. organisms; however, iqht;hYétbxliﬁéfr’el ,

in fish ,‘mollusks arthropods and gltl-breathm

criedy et

[ hlbxans (Paster 1973) .and can result

N
£

L4 Gt 1989; Rode

L m extens:ve mortahtxes (James*and De s and 'Hubbs, 1992). Within

k ) the Brazos, River drainage; conﬁrmed fish kllls by v m blooms were ﬁrst reported

in ,,1.988;%;5;;9ghg,__v;g;ggb§egu¢ﬁt1y:%j¢onti'ﬂﬁ‘;"',ji ',

 harteri (Texas Parks and Wildlife Dé

~ parvum in Texas is poorly understood, its

. sxgmﬁcantthreatto siharteri: Thé'diet:

 ecology of N. 4. paucimacultita’(Giéei

.. minnows (Cyprinidae)-constitutiiig the

avaxlabnhty,partxcularlydunngcmcnalf ., after sph'ngf emergence or

blooms on N; h. harteri prey drenot well known howevcr the comcxdence of masswe

ﬁsh kills within: the:range-of N. ‘A’ hiirteriand the observed dechne of the snake is
,_ apparent I T s Vn FIEAC SR

R0331 and: Ross1 (1999)-found many Juvemle N erythrogaster transversa in areas

ARY H ia

where N._h. harteri-were previously: fotnd and'§ ggested that competmon between

syntopic snake, species for-food and hiding places 1 may bea mgmﬁcant factor affectmg N

A h harteri populations. According to the competmve exclusmn prmcxple (Gause 1934
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Hardin, 1960), species ‘CQnipe_t‘j_ng for ;t;heﬁ_sgrnéwfesourdeéi'é'z'ifih‘é‘t?%éﬂé’t‘i‘indeﬁnite'ly ina

PR IART ',foh'--*»~

i
RN ¥y

A ﬁna] potentlal factor warrantmg dlscussmn 1s.direct: anthropogemc 1mpacts on
N h. harterz Of particular concern are the combined pressures from i mcreasmg human
densmes and recreatlonal use of 1he Brazos. River system. During this stidy recreational

use was observed to be hlghest along the Brazos River below Possum® K.mgdom Lake

however,» evidence of extensive recreational use wasalso:observed along the miore femote

stretches of the Clear Fork along the western extent.of the:range of N. . idrteri. Juvenile

o e
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‘ N h harterz habltat consmts of low Jlying, rocky. shorelmes adjacent to shallow waters,

and this habltat is. 1deal for human recreation: During this study, many: people were

areas. Addltwnally,an glérs-often “turn‘:"r"déksliél:'(")'ng the riverbank

observed ytllmng th

very popular cgmpground =Wh116 thi ev1dence 1s largely anecdotal and speculatlve the

S5 ydas

#J. Forstiier; personal -

" D' tnbutzon and Habztat —~Thls study: provxded

PR

 along Deadman Creek, a small tributary,to the'Clear Fork.of the Brazos River east of

Jones CountYAsmgle mdi'vjiaual was found 7km iipst’réam

localit_x reportedby S_;F.Qﬁ;?‘» al,;,.(,1989;)__. :-In..acco"_r,dax'ice withScott et al, (15989),"-=hébitﬁt

exists from the mouth of the creek upstream approximately 16 km: At all'sités examined
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e ups‘trcam__gfrom-;t:hisﬁpqiﬁf,4méf'éréék’-w&{§16W"'ﬂbfv'§i:iﬁfg;,: chokedbyheavyvegetatlon, and

< unsuitable for N.-h. harteri. '

gt ,-;.‘A*long.:l_?aintéereéld;"Shiitfl'ff(fl~'9f873 ,

L

... Stamford Dam in‘Haskell County/. Scoti'e he ‘snake appfoximately 2 km

ntirety of the creek
: é** 5
-was built on

e ‘;-apgrg)gimé_tglyg 2kmbelowLake Stamford, :

conflizence with;the CléarFoik: Onié N A hé
. where Scott et al. (1989) reported finding thé sAske; andsix addi

... <45 km downstreaiin (Fig. 1)iNo‘additiohal . h.

Creek beyond this point despite the pr
. ¢... . Below:the:confluenéeof Deadian’ Crée

. impounded .qpp_r‘éxhn'a_tely 11 'km downstream by an old'dam and*gnstmlll at the small

_ town.of Lueders, Jones:County, and-isiunsuitable for N."4. hiarteri. Prévious investigators

A

have-documented N::h! harteri-from:below the daimi at Lueders(Scott ot al, 1989, -

Forstner et al., 2006; F::L.:Rose, Texas State University - Sah Marcos, personal
* . communication); however, none-were found diiring this stidy. From Lueders downstream

to the confluence of Paint Creek in Throckmorton County, N. h. harteri have not been
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_ documented pnor to. thlS survey, but:were. assumed to be. present (Scott et al:; 1989). One

v 1nd1v1dual was found 8.8 km downstream from: the dam at'Lueders and another was

m_found 10 9 km: upstream from the conﬂuence of: Pamt Creek (Flg : Approxrmately 17

km downstream from Lueders nver habltat is- 1mpounded—‘ by alow- head dam and water

 head dams from below,the:U.S. Highway 183 crossing in Stephens County, downstream

g - BT TR TS JUPIIC Y oo \ghs ) : '
to Eliasville, Young County. These .dams:create-still backwaters for several kilometers

upstream, and-only short sectionsiof river flow: at-normal levels downstream before

becoming impounded again. Below ‘Eligsvillé-habitat is lacking overall, except for an

isolated rocky riffle at the confluence of the Cléar Fork and the Brazos River.

S ; 3 . v
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The: Brazos ‘Rwer below the conﬂuence of'the Cléar Forki unded by

TN, ,h-,’ harterz Porter’ (1969) reported the snake

Granbury, and attnbuted 1t toa lack of cover. and the sandy nature.of the rivér al ng thxs

ek W i

' sectlon Furthexmore they assumed populatnons swithin this® stretéheof river to'bé spaxse

‘.‘,‘t o

and ephemeral (Scott et al 1989) In agreement with:Scott-et-al. (1989) the fiverbed

to upstream however some habltat does occur,.such-as at' Littlefield Bend where N, h.

harteri were found in this study and by others (Wade, 1968; Dorcas and Mendelson,



, _,.iRiv.}cr‘-;_,rqaches‘;}‘jLakeéG_ra‘r,ibiity‘jat""bersesh’oe.Bend, -approxlmately--IZ km deriStream from

,and at the U S. nghway 67 bndge east of

dz'g"“t_'(

105km

o P R

downstream from'the U.S. nghway 67 crossmg (Fx gg 1) In agreement with Scott et al.




ax lé
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poin‘ts exis§ above’ Possum“lgngdom Laqu_,i_ﬁu:l':?re_as that.are far less'densely populated”

s
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. compared to-below the lake. To.accurately ~rﬂ06é1 the 1mpactofhumanusealong the
river, the chosen sygﬁablpyneeds.ztdzin;:o‘rpordi’é-‘-ﬁdt onlyaccess points along ft}igc";ri'ver, but
also the surrounding human density. This was fiof possibie dunng thns study 3
. Future—Historically, N. h: harteri weré found to be remarkably abundant in
rocky.areas ﬂnqughoutv the range of the snake (Trapido, 1941 . Scott etal., 1985);
however, narrow habitat requirements and a limited distribution’make it .é"xc‘_'ep'ti'onally
vulnerable to environmental disturbances (Scott et al.; 1989). Nercidia h. harteri has
experienced a drastic reduction in population size sifice thc 1980s ‘and the reasons for this
contraction are not well, unders;;OOd: Severalpotemxalfactors have been addressed,
although suppoiting.evidence is :larggly?§£§nééaotéli Anthropogemc factors,partlcularly
- dam qoﬁstguctioii,'. appear to:have hiad the ; gféatééi‘f'effécf, on rediicing J‘i k. harteri habitat
~ (Scott et al., 1989): Inz"re'spogse::tbipii'bjébié’cfﬁiﬁéfle'ésiiﬁé water demands for the Clty of
Abilene and irrigated agriculture'in Throckinoron Courity, the 2007 State Water Plan
(Texas Water Development Board,QOO?)recommendedthat Cedar Rldge Reservmr, a
proposed impoundment project along the'ClearF orkoftheBrazostver in Southwestern
Throckmorton County (Fig. 6), be desiénated asa uniéue Teservoir sxte bythe Texas
legislature to ensure availability of the site for future water 'supbly«:dévélc;i‘)ﬁlent. If
constructed, Cedar Ridge Reservoir will inurndate -apﬁr’oiiméit'ély 55°km of river habitat.
~ Although N. h. harteri have not been documented along this stretch of river, snakes were
found both up- and downstream from the proposed irﬂjjddhdmeht durmg this study (Fig.
6), t_md populations are likely present. In addition to inundating:océupied river habitat, |

Cedar Ridge Reservoir will likely vsigniﬁcantl-y alter the flow regime below the dam and
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. FIGURE 6. Map abf;ptgposed sité for CedarRidge Resérvoir along the upper Brazos

River drainage, J?qxag,{;ocagidﬁ&ﬁ?hqre N.-h. harteri-wete found durmg this study are

_ ‘indicated by stars.....
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_curtall genetlc exchange between populatlons separated by the dam If. completed the

medxan monthly streamﬂowd wnstream-of the reservoxr 1s estlmated to: be reduced by

‘>85% ﬁ'om July-October (Brazos G Reglonal Water.Plannmg Group, 2006). The ability

i of N h harterz to pers1st m a reservmrenvuonments (Scott et al., 1989 this study) will

o pamally mmgate the dxrect effects of oodmg rrver habrtat 'How er, i an mvestlgatlon

of the populatron dynarmcs of N hipai zmaculata, Whltmg et al (2008) noted that while

the snake can persrst m lakes they tend to occur inre txvely low densmes Surveys

system (Trapxdo 1941 Scott et al 1989) and can per31st m,._‘ nnatural lake environnients

V(Scott et al 1989 thrs study) ln the absence of long term populatxon -end data for N. h

harteri, it is drfﬁcult to assess whether the o’bs‘e_rved recent declme is thhxn the natural
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' ;‘range of vanabxhty for the- populatlon (Glbel’lS et al 2000) Nonetheless small

populatxon size, (lem etal; 1988) small geographxc range (Gaston, 1994),'

specxallzed habltat requxrements (Bro‘\a'/n 1995) have beenahypothesmed to increase a

. species vulnerabthty to: extmctlon F urthermore “Ptmm et al (1988) predlcted that risk of

- extinction.is greater-at low. populatnon densmes -for specxes that"are smallobodled fast-

. .growing:,ﬁand:sshort-‘lived; <cOmpai'ed2lt0f;fth6Sé"thét"ai‘e” ”l“arge- i 's'low-growmg, and

. long-lived. Nerodza . harterz s restncted*to one of the s les geograp ic ranges of any

Gwen the:recent populatxon declme an e ‘_jt"scarcxty _

* use of the Brazo§ Rlver system and proposed water development pro;ects w1th1n its

" Species Act.

' This study mvestlgated the current status and dxsmbunon of N h harten

throughout its range and modeled the relatlonshxp between the abundance of rocky
habitat and the likelihood of ﬁndmg the snake Results suggest that N h harterz is now a
rare snake and the presence of nfﬂe habxtat is cr‘ucxal for xtsv contmued persxstence.
Education and pubhc awareness will be key in mmgatmg dxreet human impacts on N. A.
harteri populatlons ‘anid habitat. In hght of ever mcreasmg hurnan densities and demands
for water and the climatic uncertainties of global chmate change‘, the assuranee of

adequate instream flows and maintenance of the river channel will be critical for the
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conservation of this Texas endemic snake.-Given the rate:at which this $nake has

consideration of a captive breeding program and:potential reintroductiohs sy be

dynamics, as

 warranted. Future research should;focus-on assessment-ofilocal populatiofi

LAY, et I
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TABLE 5. Data for individual N. k. harteri captured along the upper Brazos River dfainage, Texas, 2006-2008.

. .. Length (mm)® Rock size {cm)°

‘Date County” ‘. _ Coordmates SVL T “TL } T:TL® .'M:'ass' () Sex Age MF »;O..d T L S
1.03Sep2006 PP 32°49.60'N 98°21. 07'wf 730 201 931* 0216 1800 - F  ad - -
2. 16 Sep 2006 PA 32°4240N980328W 255 93 348 0267 120 -M' juy - 62 48
3.16 Sep 2006 PA 3°4240N98°0328'W 245 78 323 0241 95 F  juv - 61 60
4. 16 Sep 2006 ‘PA 32°42.37N 9s°03 26W 248 78 326 0239 90 F  juv - 10 34 33
5. 07 Oct 2006. PA 32°38, 91'N 93°01 21'wf 268 inf;, 368 02720 120 M juy L 41 22
6. 07 Oct 2006 PA  32389IN9I 2wvf 264 354 0254 95 F  juv S e s
7.07 Oct 2006 PA 32°38 91'N 98°01 AW 249 82 S 331 0248 ‘95 F _]UV 7 41 15
8. 22 May 2007 PP 32°4626NOSCILIOW 642 2040, 846 0241 2000 F  juv ca -
9.31Jul 2007 PP 32°48.52N98°23.98'W, 407 133 540 0246 480 F  juv - -
10. 15 Sep 2007 PP 32°48.60N 98°20.58'W. 577 174 751 - 0232 1250 P ad - - -
11.08 Apr zoos PP 32°45.05N 98°1025°W' 805 235 . 1040% 0.226. 300 F  ad 230 - - -
12.08 May 2008 PP 32°48.46'N98°23.90W 248 91 339 - 0.268 75 M juv 27371 730 22
13. 08 May 2008 PP 1204846 98°23.90W, 301 112 413 0271 130 M' juw 27372 6 46 37
14.09 May 2008 PP‘ 32°49.53'N 93321.05'wf_ 470 160. 630 0254 630 M  ad mn. - e
15. 09 May 2008 PP 32°50.04N.98°20.20'W- - 637~ 182 ~ 819~ 0222 1500 F  ad 374 - - -
16 14 May 2008 o) 32°14.62N 97°41.03'W" 568~ 211:°.779 0271 © 980 M ad 27375 - - .-
17. 14 May 2008 SO 32°14.55N 97°40.95°WF  715--187 = 902 '0.207 2100 F 2136 - - -
18, 14 May 2008 ) 32°14.60N97°41.03W' 6902 200 © 890 0225 1950 F _ ad 27377 - - -
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TABLE 5. Continued.

, :_Length (mm)b'«.,

MF no.?

Rock size (cm)®

26.
27.
28.
29.
30.
31
32,
33 2
34,
35.
36.
37.

16 May 2008
16 May.2008; - . -
20 May: 2008

20 May 2008

20 May’ 2008
20 May 2008
20 May 2008
20 May. 2008
21 May 2008
21 May 2008%
23 May 2008
23 May 2008

i 3390\6.01:N.-..999-31~;2~~1¢w‘v»~ o

Coordinates SVL T TL -TTL° Mass(g)

33°05. 99N 15.5
T1300
32°40:60'N 99°37.04' W - 1524, 183 759677 0256 90,0

32°49.60'N 99°33.73'W'

27387
27388
27389

Date - County’ Sex Xge T L S
19..15 May 2008 PP 32054 53N 98°29. 57'w 582 165 747 = 1050 M ad 27378 - - -
20.'15 May 2008' PP 32°54 SIN9829.STW  ww i oo . . ad - - -
21. 15 May 2008’ PP 32°58 INOSUTEW = L . - ad - .-
2. 16May 3008 PP asassNesesW w2 v T Ly - -
23.16May 3008’ :. PP BUSASINOEOSEW S N e - -
24:16 May 2008, PP 81 ad 2379 - . -
25.16 May2008' " PP ad: . o -

691 - 118.0.

9
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TABLE 5: Contifiued: * " ! B

. A L Length(mm) . .o e oo UET Rk sise (om)®
Date .. . .. County’  ° Cobrdinates. | SVL_ T TL.  T:TL°. Mass(g) Sex Age MFno! T L S
38. 27 May 2008 TH 32959.98N 0923 30W" 494 185 679 0272 680 M ad. 27300 - - -
39. 03 Jun 2008 PA 32°42.38/N.98503.24'W 386 73 459 - 320 M ad 2739r 15 82 72
40. 03 Jun 2008 PA 32°42 40N 9‘8603'28"w 455. 141 596 - 0.237 52.0° F juv. 27392, 10 58 49 @
41.03 Jun 2008 PA 2042.43N980334W 374 1367 510 0267 390 M juv 27303 14 127 58
42, 03 Juh 2008 PA. 32%43, N 8°d3 30W 439 152 591 0257 500 M Jd’ 273947" 12._61 46

"PP.= Palo Pito, PA = Parker, SO ~'Sometvell, HA = Haskell, JO = Jones, SH = Shackelford, TH = - Throckmorton.
*SVL = stiout-vent length, T = tail’ length, T Cw

“Tail length:total length fatio calculatéd fo
MF Tissue. Catalog no. at;Texas Sfate Umvers1ty =
cT = thickness, L = long axis, S = short,axis:.
New locality record >1 kifi from prevrously reported records T
¥> largest known specimén (Werler and Dlxon, 2000)
"Corrected sex based on tail length:total length ratig:*
'Observation brily.

JRecapture of no: 19.
“Recapture of no. 29.
Escaped after capture. e

$9
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FIGURE 7. Photograph o

drainage, Texas, in hand for 'slci:__éle'réfe‘reﬁév'e,' 2006'-:’2('):08. Totallength = 1040 mm.
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harter captured alongthe upper Brazos River
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f

Pictures of habitat encountered durirg this study and examples of habitat

FIGURE 9. Muddy flat upstream of dam on Paint Creek, Haskell County, Texas,

approximately 2 km below Lake Stamiford Dam, May 2008.
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Historic locality

an-old-dam and grist mill near Lueders, Jﬁneé“ébuﬁty; féxés,“loékihg db\‘}vﬁgtr'eérﬁ; May
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 Figure 13. Histori

clocal

£

71



drteri hiabitat

Ramsey Creek, Palo Pinto County,

T

Texas, May 2008. "
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to-Market 1148, Palo Pirnto Co,\}n't‘.

, Texas, May 2008.
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FIGURE 18. N

Pinto County,?

vér at Fortune

B’ehd, Palo
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N

Texas, May ‘20,0“8.'* |

T

aféng :
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B

> Braz ver at the U.S. Highway

, Texas, May 2008, . -




FIGURE 23. Nerodia b, hd}'ftéri_ habitat alofig the }3ffrva_zos)“R1v¢n‘e.a_s““t_:o‘ /_Glelﬁ Rose

Somervell County, Texas, May 2008.
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