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1.0 INTRODUCTION

1.1  General Description of the Toledo Bend Project |
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The Sabine River Authority of Texas (SRA-TX) anck tBabine River Authority, State of
Louisiana (SRA-LA) (collectively, the Authoritiegollaborated to develop the Toledo Bend
Project (Project) located on the Sabine River. sfoiction was completed in October 1966.

The Project is jointly operated by SRA-TX and SRA-through Toledo Bend Project Joint
Operationd TBPJO)

The Project was originally planned, licensed, aadstructed as a water supply facility, but it

also provides multiple uses, such as hydroeleptriger generation and recreation. The Project
is located approximately 156.5 miles upstream ef ¢bnfluence of the Sabine River and the
Gulf of Mexico. Both the Project and this reachtloé river serve as the border between the

States of Louisiana and Texas.

The Project Reservoir (which is oriented in a seatt to northwest direction), is approximately
85 miles in length. The Project extends approxatyal32 river miles(RM) (channel miles)

from Toledo Bend Dam, which is located at RM 14ihstream to above Logansport, Louisiana
(i.e., Murvaul Bayou), located at RM 279. The Bobjoccupies lands and waters within Panola,
Shelby, Sabine, and Newton Counties in Texas anddate, Sabine, and Vernon Parishes in
Louisiana. Toledo Bend Reservoir is the largestmmede body of water in the southern United

States and the fifth largest in surface area irctuatry.

The Reservoir has approximately 1,200 miles of aliree with a water surface area of 185,000
acres at the normal maximum reservoir elevatioh7&.0 feet mean sea level (msl). The Toledo
Bend Reservoir is 7 miles at its widest point andtains a storage volume of 4,477,000 acre-
feet between elevations 162 feet and 172 feetmd®yi hydroelectric generation occurs between
168 and 172 feet. The watershed above Toledo Bamd is approximately 7,178 square miles
with an estimated runoff in 2004 of 3.6 million adeet (SRA 2008). Historically, water levels
have ranged from 161.3 feet msl to 173.9 feet msl.

! River Miles (RM) are measured along the rivertgtgrat the confluence of Sabine Lake and the SaRimer.
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As currently licensed, the principal Project wodksmsist of:

A rolled earth-fill dam with a maximum height of 21eet and a length of 11,250 feet
(including saddle dikes);

A reservoir covering 185,000 acres with approxinyale200 miles of shoreline and
an active storage capacity of 4,477,000 acre-feet;

A spillway comprised of a concrete, gravity-typefey ogee section with a concrete
chute and stilling basin located on the left abuitr{en Louisiana). The spillway has
a maximum length of 838 feet with eleven 40-foot28yfoot Tainter gates. The top
of the gates is at elevation 173 feet and top efdpillway ogee is at elevation 145
feet. A continuous flow of 144 cubic feet per aedt (cfs) is provided at the
spillway;

A powerhouse located in the right abutment (in Bgxeontaining two 58,500
horsepower (43.875-MW) vertical Kaplan turbineshwitirect drive generators, a

tailrace channel, and appurtenant electrical ancharacal facilities.

1.2  Relicensing Process

The current Toledo Bend license extends to Septer@@e 2013, The Authorities intend to - { SRA-TX and SRA-LA (jointly, t ]

relicense the Project using the Integrated Licens$tnocess (ILP) as promulgated by Federal
Energy Regulatory Commission (FERC) regulationsigdsJuly 23, 2003 (18 CFR Part 5).
Pursuant to FERC'’s ILP regulations, the Authoritided their Pre-Application Document

(PAD) and Notice of Intent (NOI) with FERC on Septeer 22, 2008. As part of the PAD, the
Authorities proposed an aquatic resources studyénlower Sabine River from Toledo Bend

Dam downstream approximately 15 miles to BurkeiBiier Ferry near Highway 63 (RM 132).

Following the Authorities’ filing of the PAD and NOFERC issued Scoping Document 1 (SD1)
on November 21, 2008 and convened scoping meeatimgis site tour for agencies and members
of the public on December 16 — 17, 2008. Basetheninformation in the PAD and SD1, as
well as information exchanged in the scoping megstiagencies and other stakeholders had until
January 21, 2009 to submit comments and study stgjuelhe Authorities received comments
and study requests from six resource agenciesnongyovernmental organization, and FERC

Staff. In total, these commenters recommended/-fortr studies, including several studies
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related to aquatic resources and water qualitye Abthorities have carefully reviewed these
recommended studies, and have developed this grdgoformation Needs for the Section 401

Water Quality Certification Study Plan.

2.0 GOALS AND OBJECTIVES

are

to evaluate the Project's compliance with the rafgvwater quality standards of Texas and
Louisiana. Water quality criteria and standards adiministered by the Texas Commission on
Environmental Quality (TCEQ) and the Louisiana Dépant of Environmental Quality

(LDEQ) in their respective states. The Projecliwpy releases flows to Louisiana waters and

the Project powerhouse releases flows to the Terdsrs. The Toledo Bend Reservoir and the

town

Water quality standards are generally divided imionerical standards and narrative standards.
Numeric standards are generally parametric, qusivit, and directly measurable (e.g. dissolved
oxygen, pH, temperature) while narrative standaatle generally descriptive and more
qualitative, usually oriented toward descriptiofiglesignated uses and aquatic life. Applicable
water quality designations for the Project are ¢hdescribed for Segments 0504 and 0503 of
Texas waters and Segment 110201 for Louisiana suatdt is critical to an efficient and
integrated licensing process that the Authoritéentify and provide the information needed to
proceed through the states’ water quality certifica processes. To that end, this study plan
outlines proposed data collection and analysis rarog to satisfy water quality certification
information needs. This effort is subdivided irttiose activities necessary to address the

riteria

of the information needed, the Authorities havegnated many of the individual study requests
into this Study Plan (see Section 5.2).

2.1 Numeric Water Quality Parameters

This study component will provide the informatiorcessary to determine the current water

quality conditions, verify current trends, and detiee the characteristics of Project releases to
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the lower Sabine River. This study will involvestheview of existing water quality information
and conducting additional water quality monitoridgfa collection, and analysis. Specific study

tasks include the following:

1. Compile and review available water quality datdestibd by the Sabine River Authority-
Texas (SRA-TX), Texas Commission on Environmentalal@y (TCEQ), Louisiana
Department of Environmental Quality (LDEQ), and atlger entities, such as the Texas
Parks and Wildlife Department (TPWD), Louisiana Bement of Wildlife and Fisheries
(LDWF), and local universities. Data has alreadgtb obtained in association with the
Pre-Application Document (PAD) and the current SRA-monthly water quality
sampling. This review will verify that this dateeets state water quality criteria in Texas
and Louisiana. Any data received from outside gsp@specially data generated by local
universities and/or citizen groups, will be revielfer quality assurance.

2. Characterize existing temperature and dissolvegyexy(DO) within the Toledo Bend
tailrace area and spillway channel.

3. Supplement and verify available data to charactetie water quality of the Project’s
releases to the tailrace and spillway channel. sTdé@ta will include continuous
temperature and DO monitoring during critical tirperiods including fish spawning
periods, the peak generation period (May througpteeber), and the typical late
summer low DO and high temperature periods (Jurcaitin late September).

4. ldentify any effect of Project operations on wageslity, with emphasis on ambient and
seasonal water temperatures and DO.

5. Develop protocols for future water quality sampliagd determine areas for potential
placement of water quality compliance monitoringuipqment in the area below the

generating facility.

2.2 Aguatic Resources

The other component of this study is designed wmplish two primary goals within the

context of TCEQ and LDEQ water quality certificaticelated to aquatic resources. First, the
study will evaluate the Project’'s compliance witBHQ’s current Aquatic Life Use Subcategory
classification of “High” for the study area (TCE@dnent 0503) and LDEQ state wide aquatic
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life narrative criteria. Second, the study willopide data suitable for identifying potential
aguatic life attainment enhancement opportunitiethé study area. Specific objectives for this
aspect of the study include:

the

a
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Life Use categogy primarily for_fish, macroinvertebrates, and mussels, immedia}eli/

2
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downstream of the Toledo Bend Dam N

C

riteria
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2. The documentation the spatial extent of any opamatieffects on the aquatic resources

o

in the lower Sabine River.

3.0 STUDY AREA

The lower Sabine River water quality study areduides the immediate tailrace and tailrace
channel, spillway and spillway channel (RM 147-144nd lower Sabine River downstream to
Shoats Creek (RM 54). Shoats Creek at RM 54 wkesteel as the downstream limit to the
study area for the following reasons:
1. Phillips (2008) documents a major geomorphologralrologic/hydraulic transition in
this vicinity (Reach 4 to Reach 5) including thédwing characteristics:
Channel and valley geomorphology begin to opemtakmg on a different character
with a wider flood plain, and the dominant convergpattern begins to shift to a
divergent network of tributary channels that becatistributary channels at higher
flows connecting to flood plain sloughs, yazoospxinows.
Geomorphic control shifts from neotectonic activibycoastal plain paleogeography.
Point bars become fewer in number and finer graiwéi a notable increase in
channel sinuosity.
Hydraulic attenuation oflaily peaking flows is nearly complete with only minor
influence from project operation, even at very fogviods.
Coastal marine effects and landforms begin to apgitethis location

2. Biologically, aguatic communities begin to shiforfin inland to estuarine.

lower limit

(

A

:‘[ of the
{

just 10

o U

life use compliance within the downstream TCEQ Sexin®502
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4.0 BACKGROUND AND EXISTING INFORMATION

4.1  Water Quality Standards for the State of Texas ) - /{
4.1

<#>1

In Texas, the TCEQ sets and implements standamdsuidace water quality in an effort to
improve the water quality of the state. The TCEQlIso the agency responsible for conducting
the review of the Project under Section 401 of @lean Water Act (i.e., water quality
certification). The purpose of the 401 Certifiocatiis to ensure that the Project activities meet

certain Texas Water Quality standards and as waitlger requirements under Texas State law.

The designated uses in the Texas Surface Watent@&hndards, 30 Texas Administrative
Code, Chapter 307, for the Sabine River Above T{@&&dgment 0502), Sabine River Above
Caney Creek (Segment 0503), and Toledo Bend Rease(8egment 0504) are contact
recreation, public water supply and high aquatiesuwith a corresponding.0 mag/L 24 hour

minimum

5

Under the 2000 standards the Appendix A Site-sigedifses and Criteria for Classified
Segments have been approved for Segment 0504 (F'&ledd Reservoir) and Segment 0503
(Sabine River below Toledo Bend Reservoir). Thgabewater quality standards for parameters

pertinent to relicensing are provided below.

Sségﬁg:\t Classification* cr so4? TDS ot Rzrge E. coll Temp.

Description (mg/L) (mg/L) (mg/L) (mg/L) (SU) #/100ml
Segment CR, H, PS 50 50 200 5.0 (24 6.0-8.5 126/200 | 33 o
0502, Above hr
Tidal mean) 91 F
Segment CR, H, PS 50 50 200 5.0(24| 6.0- 126 33 C,
0503, Above hr 8.5 (geometric
Caney Creek mean) mean) 91 F
Segment CR, H, PS 70 50 240 5.0(24 6.0- 126 34 C,
0504 Toledo hr 8.5 (geometric
Bend mean) mean) 93 F
Reservoir

Source TCEQ 1997, 2000

* CR=Contact Recreation; H=High Aquatic Life Us&=+Public Water Supply
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’ 4.2 Water Quality Standards for the State of Louisiana A 4.2
In Louisiana, the Louisiana Department of Environtaé Quality (LDEQ) sets and implements
standards for surface water quality in an efforimiprove the water quality of the state. The
LDEQ is also the agency responsible for condudiiregreview of the Project under Section 401
of the Clean Water Act (i.e., water quality cectfiion). The purpose of the 401 Certification is
to ensurg the Project activities under the LDEQsgliction mets the Louisiana Water Quality - - { that
standards, as well as other requirements unddratisiana State Law.

The LDEQ Triennial Revisions of the quality stardiawere finalized and approved on May 20,
2007 by the EPA. The Louisiana water quality stadsldor parameters pertinent to relicensing
are provided below.
Stream Segment clt S042 DS DO pH
i1 1 * *k
Description Classification (mg/L) (mg/L) (mg/L) (mg/L) R(grljg)e BAC Teks
Segment 110101, ABCDF 120 60 500 5.0 (24| 6.0- 1 34 C
Toledo Bend hr 8.5 '
Reservoir- mean) 93 F
From Texas-
Louisiana state
line to Toledo
Bend Dam
Segment110201, ABCD 120 50 500 5.0 (24| 6.0- 1 33 C
Sabine River- hr 8.5 '
From Toledo Bend mean) 91 F
Dam to Old River
below Sabine
Island WMA
Source LA DEQ 2008
* A= Primary Contact Recreation; B=Secondary ConRecreation; C=Fish and Wildlife Propagation; DrinRing Water
Supply; F=Agriculture
** BAC is Bacterial Criteria; 1 indicates Primanp@tact Recreation
43  WaterQualtybData I 43

The SRA-TX has been involved with water qualityuss since 1954. During the 1960's,
SRATX compiled all available water quality data fbee Sabine River Basin to aid the Texas
Water Quality Board (TWQB), a predecessor of th&QCin the establishment of the first water
quality standards criteria in Texas (Freese andhdlg 1999). In 1972, the program was

expanded to include Sabine River Basin-wide ambieonitoring. The Authority has also
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successfully integrated its mission and existingtenshed monitoring program with the
watershed management process set forth by the THzaa Rivers Program (Freese and Nichols
1999). LDEQ does not collect water quality datatmn Sabine River.

Under the Texas Clean River Program, the Authdrity been collecting and reporting monthly
water quality data throughout the Sabine River Bdsom 1991 to present. Water quality
sampling locations (a total of 42 sampling sites)ude the Sabine Basin tidal area (including
tributaries), the Lower Sabine River Basin (Tol&#nd Reservoir and lower Sabine River), and
the Upper Sabine River Basin (Lake Tawakoni, LakekFReservoir, and the Sabine River
above Toledo Bend). There are a total of 10 mon#dypling sites within Toledo Bend

Reservoir and 15 stations on the lower Sabine River

For each water quality monitoring station, paramget®llected include, but are not restricted to,
depth, water temperature, pH, DO, percent DO s@buraspecific conductance, total dissolved
solids, salinity, secchi depth (i.e., transparentaybidity, andE. coli. In general, water quality
conditions throughout the Sabine River Basin athiwiapplicable state water quality standards
for both Texas and Louisiana, with most of the dargpsites having excellent water quality.
Water quality data has been summarized in the DolBdand PAD under Section 6.2.6.
Additional water quality monitoring data and resutre available through the TCEQ state water
quality database and as provided by the SRA-TXutinatheir monthly water quality reports that
document water quality conditions at fixed monitgristations including those on the lower
Sabine River.

SRA-TX has been sampling water quality stationgesih991. Additionally, water quality data
has been collected for many years prior to 19%tadtons downstream from Toledo Bend. This
includes monitoring past monitoring of the tailraa®d current monitoring in the spillway. In
August and September of 2007 and May and June @8,28RA-TX installed temporary water
quality monitoring equipment within the Toledo Besdillway channel, tailrace, and in the
document downstream DO conditions during the typscaitheastern reservoir criticahd low
DO periods (e.qg., late summer)
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dissolved oxygen

mg/l) is met during all periods of generation, whi@sults in continuous flows at the spillway.
However, the DO criterion is not met in the taigdoelow the powerhouse during periods of
non-generation (i.e., seepage, leakage, and bezowling water only) in the late spring through

However,

S

Sandy CreekRM 139.43) This study is summarized in Section 6.2.7 ofRA®. K [

To facilitate agency assessment of Project efféloésTCEQ has requested that the water quality
study be conducted to establish reference congitfon agency review. This baseline will be
important in the consideration of long term cumukatimpacts on downstream resources
affecting the ecological integrity of the Sabines&i downstream of Toledo Bend. Additional
water quality data are needed to evaluate the aboperational influence, especially during the
months of historical low flows in the lower SabiRéver. Most existing data has been collected
as a single grab sample. These samples have amely been collected more frequently then on

a monthly interval.

4.4  Aquatic Resources and Biological Criteria A

4.4

In addition to Section 401 Water Quality Certifioat, a unique aspect to the Toledo Bend
Project FERC relicensing is the recently adoptatkesof Texas Instream Flow Program (TIFP).
Within the FERC ILP timeframe the TWDB, TCEQ, an®&WD, in cooperation with other

appropriate governmental agencies such as the SRAaild SRA-LA, are charged with

the

and

{
The Authorities are cooperating partners on theelo®abine River instream flow stqggl:,,{

assisting with field studies arate active participants in thstakeholder process. Furthermore,\

are

because the Sabine River is a state boundary Wwatdy, with 50 percent of the water rights
belonging to the state of Louisiana, LDEQ and LDAfe participating in the Texas Instream
Flow Study of the lower Sabine River as interestagteholders.

The lower Sabine River instream flow study hasaaty basin wide scope, beyond the effects of
Toledo Bend Project hydroelectric generation onrtber, including the entire lower Sabine sub-
basin down to, but not including, the Sabine Lasti@ry waters (i.e., RMO0.0). TWDB (2008a)

anticipated overlapping aquatic resource prograspaesibilities with the instream flow
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program noting“The agencies also recognize that the instream fioogram will be conducted
within the broader context of federal, state, aodal activities that affect, regulate, or monitor
rivers within Texas.”..... “The goal will be to bdilthe instream flow program in conjunction
with existing activities rather than to create antigely new process or duplicate existing
efforts.” The enabling legislation for the TIFP, Senate Bilrequires identification of instream
flow conditions that support a “sound ecologicaviesnment”. TWDB (2008a) notes that
ensuring a sound ecological environment requiresntaiaing “ecological integrity” and
conserving the “biological diversity” of a riveringystem. Annear, et al., (2004) defines
ecological integrity asthe ability to support and maintain a balanced,egrated, adaptive
community of organisms having a species compositorrsity, and functional organization
comparable to that of the natural habitat of theyimm”. Senate Bill 2 was adopted in the
context of existing state statutes (TWDB 2008a)] #iris language is quite similar to federal

Clean Water Act language emphasizing attainmettiofogical integrity”.

The lower Sabine River Information Needs for thet®a 401 Water Quality Certification in
Louisiana and Texas study plan proposed hereimd®pthe FERC ILP relicensing process will
contribute to the Texas / Louisiana 401 Water Qudlertification programs and the larger

Texas Instream Flow Program assessment of the |@abme River Basin through empirical

:::{

analysis of

criteria

turn allow assessment of project effects on thdogamal integrity of downstream reaches and {
possibly lead to the identification of achievablews related attainment enhancemeniile

geomorphic processes and resulting channel morghappear normal below Burr Ferry (RM

132), hydraulic modification of flow patterns due daily peaking generation can be measured

and observed in river stage and discharge as fanstoeam as Big Cow Creek (RM 71) and
Lower Shoats Creek (RM 54) (Phillips 2003, 2004 2A08). The magnitude and period of the

project’s generating flows attenuate with incregsiiistance down river from the Toledo Bend

Dam. The degree of influence project operationsenily have on the downstream aquatic

biological community, if any, and how any projeffieets may change with increasing distance

downstream, is uncertain based on existing biokgad hydrologic information.
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The FERC ILP, the TX/LA 401 Water Quality Certiftaen process, and TIFP_studies will all - { (integrated licensing process)

benefit from some level of aquatic biological datdlection on the Lower Sabine River during

the next two years. The FERC ILP and TX/LA 401gmsses are governed by strict scheduling

requirements, while the TIFP for the lower SabimeeRpartially overlaps, but has a longer time
horizon. Therefore it is the Authorities’ intemt work with the Aquatic RWG (Resource Work

Group) members to scope this study to supporthadlet of these requlatory processes. In the
context of the Authorities responsibilities (incing schedule) under the FERC ILP and TX/LA
401 Water Quality Certification for the Toledo BeRdoject License, the Authorities expect to

perform all required biologicahnd water qualitystudies in the Sabine River immediately

downstream of the project dam down to BurkevillefBeerry (RM 132). Below this point the

Authorities _agree toconduct the biological sampling and data analysis dowastreof

Burkeville/Burr Ferry with the TIFP cooperating ageées similar to the baseline data gathering
efforts made by the same parties in 2006-2008.

45  Aquatic Resource Study Area Discussion I 45

There are two types of potential project operali@féects as documented by Phillips (2003,
2007 and 2008). The first is the apparent physittatation of habitat through channel scour in
the immediate area downstream of the project betwlee dam and Burkeville/Burr Ferry (RM
147- 132). The second is the short t€haurly/daily) alteration of flows due to peaking power
operations, detected in stage and discharge measnote from the project tailwaters
downstream to the vicinity of Shoats Creek (RM Mith the downstream extent short term
project hydraulic influence depending on ambiemrridischarge conditions (lower flows extend
the hydraulic detection zone downstrearfihe purpose of this aquatic resource study is to
determine if either the physical scour or giert termhydraulic effects of peaking flows affect

the attainment of aquatic life criteria under @rgtconditions in the lower Sabine River.

Two study areas will be sampled for aquatic biokae first study area is the lower Sabine River
from the Toledo Bend Dam downstream to BurkevillgfBFerry in the vicinity of Highway 63
(RM 132). This study area is the reach that exhiphysical evidence of Project operational
effects (scour) between the dam and Burkeville/Beerry (Phillips 2003, 2007, and 2008).

Water temperatures can also be cooler than amb@ditions at times during the summer in
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this reach due to the release of cooler hypolinsnegservoir watergo maintain the 144 cfs

project minimum flowat thespillway dam. This study area includes the following |cmadt

The excavated tailrace channel from the powerhdogée confluence with the lower
Sabine River channel;

The spillway flow channel from the gated spillwagriion of the dam through the
intersection with the original lower Sabine Rivdraonel and down to the confluence
with the tailrace channel (RM 147 to 141); and

The lower Sabine River from its confluence with tkeslrace channel down to
Burkeville/Burr Ferry (RM 141 to 132).

This reach of the river will also be sampled martensively as described under a separate study

plan. Under this additional study plan, the Auities anticipate species specific sampling as a

method of investigating species of special intenesireater detail and to investigate seasonal

habitat utilization patterns before and after thenser peaking generation season. Should

project effects become evident from these studiessible aquatic resource enhancement

opportunities will be investigated. The scope loése specialized studies is covered in a

separate study plan titled “Species Specific Intigaions and Habitat Utilization Study Plan”.
Data collected in this study area (RM147-132), edb$0 the project dam, is essential to both the

FERC ILP and TX/LA 401 Certificaiton process be@wo$ the close proximity to the project.

The TIFP will also benefit from the data collectedthis study area, since historical data are

sparse in the area.

Existing contemporary and historical fisheries damtathe vicinity of Burkeville/Burr Ferry

(RM 132) and downstream are generallgre abundant and suggest that the fish community is

Section 401 water quality certification, a completetemporary data sebllected during the

critical period (July 1 — September 30) for two wewtial yearsis desirable to adequately

describe the magnitude, spatial extent, and tiansibf Project effects, if any, on aquatic

resources of the lower Sabine River between the atainLower Shoats Creelhe TIFP also_ ,/{ and provided under a separate study}
””””” planUnder this additional study plan, t

intends to collect more biological data over a ffiseatial scale than the previous baseline

studies. The TIFP biological data will include atic community data (similar to 2006 & 2007
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baseline data), as well as possible species spéeibitat assessments, to be determined by the

TIFP stakeholder/cooperator group that is develppiire Lower Sabine River priority instream

flow study plan.

The Aquatic RWG along with the TIFP cooperatorsidied that subdividing the lower Sabine

River longitudinally into Study Areas, Study Reagha&nd Study Sites based upon differences in

hydrology, geomorphology, and biology was an appabe method of allocating sampling

effort spatially. The following Areas, Reaches &ites were developed from downstream

progressing upstream:
Area 1, Reach 1- RM 10-29 (Little Cypress BayoCtdoff Bayou) — no Sites
Area 1, Reach 2 — RM 29-54 (Cutoff Bayou to Sh@itsek) — no Sites
Area 2, Reach 3 — RM 54-70 (Shoats Creek to Big Cogek) — 1 Site
Area 2 Reach 4 — RM 70-89 (Big Cow Creek to Caneek) — 1 Site
Area 2, Reach 5 — RM 89-105 (Caney Creek to BayoacAco) — 1 Site
Area 2, Reach 6 — RM 105-131 (Bayou Anacoco to Butle) — 2 Sites
Area 3, Reach 7 — RM 131-141 (Burkeville to Tai#a€hannel) — 2 Sites
Area 3, Reach 8 — RM 141-147 (Tailrace Channebpitivigy) — 3 Sites (w/tailrace)

The five Area 3 Sites closest to the project wél $ampled by the Authorities because of the
close ties to the FERC ILP and 401 Certificaitongasses. There is a much broader interest
under the TIFP to collect data regarding basin visdieiences on the five sites in Area 2 and
therefore the Authorities will participate coopéraly as a team member in the TIFP sampling

in this more distant river study area.

- While historic data is generally plentiful
below Burr Ferry, two gaps in the contemporary

5.0 PROJECT NEXUS (2006 to present) biological data (RM 132 to 104 an
RM 90 to 39) make the assessment of downstrea|
trends in aquatic biological resources difficult to

. . . discern. Two sampling locations down river from
The operation of the Toledo Bend Project may haveféect on the health of aquatic resources | gyrkeville/Burr Ferpry, oo n the vicinity of RM 02
. A X ) . X and a second in the vicinity of RM 71 are proposed
and water qualitydownstream of the dam. This study will providerifigation of past to fill these data gaps. While geomorphic process
and resulting channel morphology appear normal

documentation stating good water quality in thedoBabine River. The information resulting | below Burr Ferry (RM 132), hydraulic modificatior)
of flow patterns due to daily peaking generation ca

; ; : ; : H H be measured and observed in river stage and
from continued monitoring of the water quality paegers will assist in the development of | o Ce downstream as Big Cow Creek (RM
. . . .. . . e . 71) and Lower Shoats Creek (RM 54) (Phillips 2003,
licensing requirements through the Texas and Lan&iSection 401 water quality certification 202)7, and 2008). The magnit(ude an()j (periog of tHe
project’s generating flows attenuate with incregsi
processes. distance down river from the Toledo Bend Dam.

3

@
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6.0 METHODOLOGY | |

6.0

6.1  Water Quality A

6.1

To accomplish the goals and objectives provide&eation 2.0, the water quality component
will consist of four primary components: Literatuaad Data Review; Field Data Collection;

Data Analysis and Reporting; and Development ofifutWater Quality Monitoring Protocols.

Literature and Data Review

A literature review and data search will be condddb obtain all relevant, existing information
related to water quality downstream of the Projdemphasis will be given to the parameters of
interest for this study (i.e., DO and temperatuag) the compliance with state standards in the
past (post 1991). Data assembled will include ti@tected in the immediate Toledo Bend

tailrace and canal, spillway and spillway chanmeler tributaries, and lower Sabine River

downstream to Shoats Creek (RM 54) by the SRA-TREQ, LDEQ, TPWD,and LDWF, - {

, and regional universities

Based on this search, Project water quality tem@ord spatial trends, issues, and data gaps will

be assessed.

Water quality characterization will be provided ngigraphical and tabular data and will be
compared to the project generation schedule andobyaphs. The agencies and Stakeholders
will be consulted during this process to ensuredalla is quality assured and all available

information is retrieved. Ciritical time periqgdsuch as those provided in the TCEQigrface

Water Quality Monitoring Procedurdgse., July 1-September 3@jill be determined during this

consultation.

Additional determination of overall lower Sabine v& bottomland areas (i.e., lateral
connectivity) will be conducted through the useeristing information such as the FEMA 100-
year floodplain maps, USGS 7.5 minute quadrangi@sjlable National Wetland Inventory
maps (NWI), available soil surveys, and through uke of recent Authority aerial and infrared

photography. This information will be transferrauld digitized into the Geographic Information
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System (GIS) and bottomland/floodplain maps can ppepared. Initial hydrology and

bottomland connectivity data has already been pbthin association with the PAD. - { Pre-Application Document ( ]

A report describing water quality trends, issuesl data gaps associated with the lower Sabine-{ brief ]

River will be provided to the agencies and Stakadaa after completion of the existing literature

and data review.

Field Data Collection
After consultation with the TCEQ and LDEQ on therdature review findings and discussion of

additional sampling needs, a reconnaissance tripbei providedjo verify the RWG agreed - { for theselectior ]
uponwater quality sampling stations. This should imeokgency input and attendance for a- { of )

Burkeville gage. Aglobal positioningsystem (GPS) will be used to mark the areas seleatetl - { G )
representative photographs will be taken. % P %
S
Based on the reconnaissance, a sampling protoidievideveloped detailing the field collection
methods and sampling stations. Review of the sampprotocol by the agencies and
Stakeholders will be required before field collens begin. All water quality-sampling methods
will follow the TCEQ’sSurface Water Quality Monitoring Procedures-Voluinand 2
Based on Aquatic RWG discussions, water qualitypdizg stations will includethe following - =1 Itis anticipated that the sampling
- o those already used by the SRA-TX i
seven locatoRs |707C§.EIQ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, W their monthl; Zgri[r)ﬁﬁgyplrjjgeramy(sggments 05"82*
AN Sabine River above Tidal and 0503- Sabine Rivel
\\\? « | above Caney Creek). Additional
Immediate spillway and channel at RM 146 \} sempling %
stations
Toro Bayou tributary { can include )
Spillway channel at RM 145
Spillway channel at RM 143
The immediate tailrace and canal
__Confluence of the spillway channel and tailraceataatRM 140.9 | - { <#>Immediate spillway and channelf J
””””””””””””””””””””””””””””””” \1 R <#>Toro Bayou tributaryf
Burkeville USGS gage and State Highwagt®M 132 N ( ]
] B )
{ and RM 132 ( )

15 Information Needs for 401 Water Quality CertificatiRev 1
Toledo Bend Relicensing FERC No. 2305




Continuous water quality sampling, including DO, llviie conducted for two week perieds - Routine water quality collection wil
77777777777 S \ occur downstream of Toledo Bend Dam and

monthly from April through October and one periodni November through Apridf the study \\ ggi‘gn%;"d every two weeks from January to

year. Water quality profiles including temperatumed DO will be collected in a location \{

representative of the main flow from the Project

Specifically, in-situ water guality measurements.(itemperature, DO) will be recorded using a

Hydrola® DS5 (or equivalent) at 15-minute intervals, aslvasl using temperature tidbits in

certain locations. The placement of the Hydrolafes designed to evaluate both the lateral and

longitudinal mixing patterns of the lower Sabinev&i from immediately downstream of the
Dam (RM 147) to Burkeville (RM 132). Weights, teth, and floats will be used to ensure

stability of the monitoring devices. The contingamonitoring devices will be downloaded at

through consultation with the Stakeholders and eigsn

An_additional 20 temperature loggers will also Installed from the spillway and tailrace

downstream to the Burkeville gage at RM 132. THesgegers will be continuously monitored

throughout the study period. The loggers will bhstalled at the following locations:

Immediate spillway

Spillway channel at RM 146

Toro Bayou tributary

Spillway channel RM 145
Spillway channel RM 144
Spillway channel RM 143
Spillway channel RM 142

Tailrace at the powerhouse

Tailrace canal
Confluence of the spillway channel and tailraceatast RM 140.9
RM 140 through RM 131

/,/{ <#>q
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Leveloggers (i.e., pressure transducers) addbbe installed to monitor water levels during the
course of study (see Operations Study Plan). logggr data will be downloaded every other
month. Data provided by the existing USGS gagédisbsiused for downstream stage analysis.
GPS points and digital photographs of all samptesswill be taken.

To supplement the data presented in the PAD (ApreDy, additional riverine bottomland
community characterization will be conducted toedetine the general composition and
distribution of vegetation within the lateral zooeoverbank flooding. This characterization can
be conducted in the summer of 2010 and will erdally those additional areas not sampled
during the Pre-PAD study.

The types of data to be collected includes genmwakr type information associated with the
herb, shrub and tree layers, the dominant speaiebthe vegetation zonation and distribution.
The vegetation zonal concept (Wharton et al., 1982)mportant in describing the average
percentages of the growing season during whichratail soil conditions occur in the various
zones from permanently flooded (Zone 1) throughlibegomland hardwood floodplain (Zones
2-5) to the adjacent upland. The relative floodpegcentages and associated vegetation has
been found to be accurate in depicting communigratteristics. The flood tolerance index of
the representative vegetation (typically canopgdjealso provides an indicator of the hydrologic

regime.

To accomplish this task, strategically located,etation sampling transects will be established
in areas along the downstream Sabine River realdit{Ret al. 1983). The representative
transects will be located in bottomland areas éinatboth floristically and structurally diverse in
an effort to gather the most information possibtel o provide a comparison of cover types,
elevations, and their relationships to factors swashinundation magnitude, duration and
frequency. The number of transects within eachresgmntative bottomland area will be
determined based on the information obtained eanfiethe study and will be adequate to

determine the variation in species composition stretta within each site.
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The vegetation transects will be located perpentaido the river flow and river bank/levee and
will start at the river and extend laterally inteetbottomland community. The length of these
transects will vary based on the characteristiaghefsite. Sample plots will be established along
the transects to collect quantitative informationcharacterize the bottomland vegetation. The
distance between the plots and the number of saphgie along the transects will be determined
by the homogeneity of vegetative communities (vatign zones). Two different sample plots

will be used and are as follows:

1) To collect information on tree and shrub specieanopy and sub-strata cover,
and tree size (dbh), a 10 meter radius plot véllelstablished along the transect.
The information collected, through use of a stadd@ld form, will include
percent cover by strata, dominant species, heidhtamopy and/or strata,
elevation above shoreline, distance from edge afkbamount of seedling
reproduction/recruitment, amount of downed woodprigg and amount of leaf

litter; and

2) Nested plots of four meter radius will be usedshrubs and a one meter radius

plot will be used to sample the herbaceous vegetati

Other general information gathered along the tretsswill include wildlife observations and
sign (along with a list of representative and iatlic species and the specific habitats), general
health of community, evidence of erosion, and gitality conditions. An Abney™ level and
surveyor’s stadia rod and/or GPS will be used tasnee the range in elevation and overall slope
of the floodplain, as well as the locations, aleagh transect. Bottomland communities will be
classified through use of Wharton et al. 1982 amal MatureServe community classification
(NatureServe 2001).

Field indicators such as signs of recent inundafeg., silt stained leaves and rafted debris),
watermarks on trees, and soil types will also beduss supplemental information to determine
the any zone of lateral operational influence. éedmination of the inundation phenology
(season inundation), duration (percentage of timendated), magnitude (extent or depth in
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which inundated), and frequency (number of inuradattimes per unit time) will also be
estimated with the objective of determining and dpréng water surface elevations in
association with the bottomland vegetation comnyuretjuirements.  Principal functions will
also be determined using current methodologies.

6.2  Downstream Aquatic Resources Study

Two methods are generally accepted as approprateadsessing the operational effects of

| v B

hydropower on downstream aquatic resources. Ortlkotiés an instream flow study using the

IFIM/PHABSIM modeling technique or other closelyigrled methodology. This approadh

usually involves some form of hydraulic measuremgassessment, or more commonly a mO(\j\eI
to simulate the effects of altered flows on thegitgl aquatic habitat in the river, followed by a\\
second modeling step to relate those hydrauliceff® the quantity and quality of fish or other\\

\

aguatic organism habitat.

The implicit assumption in this methodology is ttditanges in simulated hydraulic aquatic
habitat parameters will generally reflect changethe ability of habitat to support, improve, or
diminish aquatic life. Direct evidence to suppdristassumption is often lacking and likely
points to the model's over-simplistic representaiid habitat value and the behavioral response
of aquatic organisms to hydraulic alteration. THE&P considers this scientific reality by
recognizing that instream flows are only part afuieements for a sound ecological environment
and the generally poor understanding of the linkswken flow and ecological response
(TWDB 2008a). The strength of this approach is dbdity to model large areas and assess

’ multiple flow alternatives, once the model is coetely calibrated.

A second generally accepted method for assessiatptipnal effects on downstream aquatic

resources is to sample the aquatic life direcgsults of such sampling provide direct empirical

| evidence of cumulative Project operational effetswell as non-project related effeots the
downstream aquatic resources over recent hist®iglogical data collected along a downstream
gradient along with evidence of hydraulic attenuatover the same reach can provide insight

into the relationship between aquatic communities lydraulic affects of Project operation.
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Continuous Monitoring{l

Continuous temperature, DO, and water level
monitoring will occur in the downstream Sabine
River at critical time periods throughout the study
year, which may include selected fish spawning
periods, peak generation period (May through ea
October), and late summer months. Consultation
with Stakeholders and agencies will verify critical
times for monitoring. Specifically, in-situ water
quality measurements (i.e., temperature, DO) vell
recorded using a Hydrolab® DS5 (or equivalent)
15-minute intervals, as well as using temperature
tidbits in certain locations. The placement of the
Hydrolabs are designed to evaluate both the lateral
and longitudinal mixing patterns of the lower Sabin
River from immediately downstream of the Dam
(RM 147) to Burkeville (RM 132). Weights, tethers,
and floats will be used to ensure stability of the
monitoring devices. The continuous monitoring
devices will be downloaded at least once a month.

ly
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Forecasting the effects of alternative flow scessis subject to some of the same uncertainties
of modeling. Segmenting sampling effort by habitgte along with careful documentation of

sampling site habitat parameters (depth, velosijistrate, cover, water temperature, DO) can
aid in the determination of site-specific habitakfprence and utilization, and make better

predictions of the effect of PM&E measures.

The Authorities prefer the direct biological samgliapproach with the assessment of empirical

dataas the primary methotb evaluate Project operational effects aquatic resourgesThe - to IFIM/PHABSIM modeling

habitat specific, multiple gear sampling approastimilar to the sampling methods employed in
recent lower Sabine River Priority Instream Flowdt Baseline Fish Collections (TWDB 2007,
2008b), are proposed for fish sampling. Macroitelaniate sampling will generally follow
TCEQ (2007) bioassessment procedures with apptepnidifications for larger, east Texas
ecoregion, non-wadeable habitats. Qualitative elusampling methods would follow
techniques of Strayer and Smith (2003) for deteatdm of species composition and relative

abundance.|FIM/PHABSIM modeling or other forms of aquatic hb simulation remain a

viable option as a tool to explore aquatic resownbhacement options should the biological

sampling reveal an impairment related to projecerafions (see the Species Specific

Investigations and Habitat Utilization Study Plan ifnore detail on this approach).

Large River Monitoring and Assessment

Biological assessment methods will generally foll@@@EQTPWD procedures for fish and
macroinvertebrates (TCEQ 2007), developed for waldestreams. The TPWD baseline fish
sampling performed on the lower Sabine River dufiff6 and 2007 for the TIFP was based on

TCEQ procedures with some accommodations for larger conditions, and these adaptations

will be included in the current programThere are no established procedures for large, non-

wadeable river biological assessment and datapimtation in Texas or Louisiana. Collecting
and assessing fish or macroinvertebrate assembiagegedominantly large, runoff dominated
rivers presents substantial increases in habitdt latic complexity compared with smaller
wadeable streams (TCEQ 2007). Unlike smaller whldestreams which are normally abundant
and similar across a given ecoregion or river hakirge non-wadeable rivers are typically
unigue and reference water bodies are not avail@@#&Q 2007). Wadeable stream sampling
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techniques and biological criteria provide a staytpoint and a frame of reference, but site

attainment criteria

(TCEQ 2007). It is the Authorities’ intent to caittswith Texas and Louisiana resource agency
staff for guidance on sampling methods and analyai&l to review the current scientific
literature on this topic, particularly USEPA guidan(Flotemersch, et al. 2006), to develop site

specificbioassessment procedures for the lower Sabine River.

In order to evaluate project compliance under tRistieg condition with TCEQ’s current
Aquatic Life Use Subcategory classification of “Higor the study area (TCEQ Segment 0503)
and LDEQ state wide aquatic life criteria, thedaling biological data will be considered:

Benthic macroinvertebrate community index scores

Fish community index scorem@difiedBI)

Species diversity and abundance

Presence of rare/sensitive species

Presence of critical or rare life stage specifibitaa

These indices will be compared over spatial (distaftom project) scales to evaluate project

effects and referenced to adjusted wadeable stdsten and scientific literature to evaluate

will

appropriate Texas and Louisiana resource agenify sta

Fish Sampling
The Authorities’ will consult with Texas and Lowsia resource agencies during Aquatic

Resource WorkGroup (RWG) meetings, and individually, as necessary regardiivey mosti,f{
appropriate locations and methods (i.e., gear Jyfuesish sampling sites. However, given the\{

success of the fisheries survey from Baseline Fish Collections Lower Sabine River Ptiori
Instream Flow StudyTWDB 2007 and 2008b), the upcoming fisheries damgpefforts will
most likely be similar to those methods previoustyployed during 2006 and 2007. Additional
fish sampling method guidance will come from tecjueis outlined irSurface Water Quality

Monitoring Procedures, Vol. 2: Methods for Collegfiand Analyzing Biological Community
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Habitat Data(TCEQ 2007). Lousiana’sStandardized Sampling Proceedures Man{u&)\WF

2005) will also be consulted for potential largeerisampling procedure modifications.

USEPA guidance on sampling non-wadeable streamsiegrd (Flotemersch, et al. 2006) may
also be useful for adapting wadeable stream tedksitp the lower Sabine River. The fisheries
sampling will be segregated by major habitat typeg., riffle, run, pool, with and without

cover) with the effective sampling gear most felgsibleployed to be used in the identified

habitats.
Preferred ampling gear proposed to conduct the fisheries Bagiill include seining and - - { s
electrofishing (both boat and backpagkpop net and gill net sampling of deeper water fadbit - - | and possibly h

are also possible on a limited basi®roposed sampling gear by habitat type is suiaethr

below:

Seing(LDWF)
Bag seine - 25 ft x 6 ft x 3/16 in. mesh (Ace, 20ipd) with a 6 ft x 6 ft X 6 ft bag.

__Deep pools and runs will be sampled

Riffles, runs, and small p0Q|S _ - will be sampled with a 4.6 m x 1.8 m x
- TS TS TS TS TT T TSI TT T T o 4.8 mm mesh seine.|

__Kick sampling, with aggressive substrate disruptipstream of the seine in riffles and
shallow runs with gravel to large cobble substrate.

Pivot sweeps or linear hauls may be used as éonglitlictate

Record area swept as effort

Boat Electrofishing
Deep (>2 feet), navigable habitats that are noneabl® including backwaters, pools or

runs, with and without aquatic cover features, whetessible.

Backpack/Wading Electrofishing
Shallower or non-navigable backwaters, pools, ramg] riffles including areas with
aquatic cover features that typically hold fishg(eundercut banks, vegetation, and/or
woody debris). This gear may include battery or egator powered backpack
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electrofishing gear, or any of several differenhg@tor powered wading electrofishing

techniques (e.g., bank or boat based long lindrekshing or pram electrofishing).

Hoopor Trap Net
Deep pools, backwaters, and slow runs that areaccgssible by seine or may not be
efficiently sampled by boat electrofishing due tepth limitations, with or without
aquatic cover features. Haapp mesh, lead/wing specifications will be based asal

experience and resource agency guidance.

Gill Net
Deep pools, backwaters, and slow runs that areaccgssible by seine or may not be
efficiently sampled by boat electrofishing due tepth limitations, with or without
aquatic cover features. Mesh size will be seletbedarget species or employ graded

mixed-size “experimental” mesh panels.

The actual specifications for hoop and gill neteg¢msizes and sampling duration) will depend
upon consultation with resource agency personnatilite with Sabine River sampling

conditions. Specifically, hoop and gill net samgliwould be deployed as supplement to seining
and electrofishing, which are proven successfutapturing fish throughout the project area.
Hoop and gill nets will be deployed in deeper wdtabitats where larger fish species often

reside beyond the effective range of electrofishing

Data Management

All sample locations will be recorded using a GB&eiver to allow overlay of the sampling sites- global positioning systen

on the project location map and to ensure geogeagatturacy of future sampling. The length of

—

)

each sampling site (generally 500 to 2,000 m, TC®Q7) will be determined in the field to
include all available habitats and combinationsalbitats representative of the reach. Sampling
gear will be selected based on maximizing the guated capture efficiency in each habitat type.
Samples will be collected under base/minimum flmmditions whenever possible to maximize

fish capture efficiency. Fish sample data willdm#lected for each sampling event (each seine
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haul or habitat type shocked) and processed indlgpely (e.g., one seine haul processed L

independently from another seine haul). “’[

etc)

o

All captured fish will be identified to the lowegbssible identification level (LPIL) in the field,
counted, and recorded. Generally, LPIL identifmatwill be to the species level for all fish.
Small fish that are difficult to identify in theeld should be preserved and transported to a#;:r;(

I, i
I

laboratory setting for proper identification. Lémgneasurements will be determined using a

]
iy

measuring board consisting of a linear metric soala flat wooden, plastic, or metal base with a
rigid headpiece. Fish will be measured with thdybpositioned on its right side, the head facing?f}(
the observer’s left, and the mouth closed. Taadith (TL) measurements (the distance from thé‘

M

closed mouth to the extreme tip of the caudal Wil) be made and the data recorded to thé:

nearest millimeter.

Iy
Two representatives of each species collected,lemian 0.3 m total length (TL), will be (,'ff

preserved and digitally photographed as vouchecis@ss for positive identification in theﬁ{r‘;
laboratory. Voucher fish shall be preserved whkti# alive and stored in standard preservati\,?é
!

of 10 percent formalin. For fish species greatant0.3 m, digital photographs (clearly showir;i@
]

u"ar

all visible diagnostic features for identificatioshould be taken as vouchers for that partic
)“I

species. Digital photographs representative ofcafpsampling activities and all habitaﬁ$
I

sampled will be taken and entered into orderly logteed files. Additionally, any exceptionég'l

Iy

catches or other unique field events should beucagtwith digital photographs when practida,l.

My

|

the databasewith a description of the habitat of each collgttsite. Species composition Wi"\\

be expressed as a percent abundance of total fmtehspecies, thereby providing a “species\\{

list” with proportional species composition feach individual sample or composited into larger

The fisheries sampling schedule will be|
set for one complete sampling inventory for each
study site (RM 147-132, RM 120, and RM 71 [+/-
0.5 mile]) during the warm weather peaking
generation period (May — September) and thermally
stratified reservoir conditions. Sampling should
occur during base/minimum flow periods whenever
possible to maximize capture efficiency. Sampling
effort in the upper 15 mile reach (RM 147-132) wil
be segmented into four subreaches: the tailrace
channel (RM 141 to powerhouse), the base flow
channel (spillway dam to RM 141), the tailwater
scour zone (RM 141 to RM 137), and the transition
zone (RM 137 to RM 132). The lower transition
zone reach will include re-sampling the TWDB sit
5080 (RM 132.3 to RM 131.3) to provide a
calibration point to assist in data comparisons and
interpretation between 2009 and 2006-2007 data
sets. At least two locations within each reach bel
sampled. In the two downstream reaches (RM 12
& 71), one location will be sampled per reach,
similar in effort to the 2006/2007 baseline sanplir]
for TWDB. In all cases, sampling with each gear
type should continue until it is reasonably certain
new species would be collected with additional rff
at that site. |

Night sampling with electrofishing gear and boat
mounted floodlights and night beach seining usug
results in higher capture efficiency and more sedi
captured than daytime electrofishing of equal &ffo)
due to diurnal shifts in habitat use from deep to
shallow water (Flotemersch et al., 2006). However,
night sampling is inherently more dangerous due fo
reduced visibility, particularly in a riverine
environment. Therefore, limited seine and
electrofishing night sampling should be attempted i
each reach under limited conditions consistent wi
sound safety practices (e.g., well rested crew,am
lighting, re-sampling familiar sites close to labhnc
ramps, with limited navigation hazards) to evaluate
the efficacy of this techniquef

o

In addition to the one complete warm weather
sampling inventory, species specific additional
seasonal sampling will be performed on an as ne
basis to answer specific project effect questions.
These fishery samples may be collected any time
(generally March through October) to investigate
specific species, locations, habitats, or project
operations. Two examples of this type of speaalig
sampling planned include eel pot or trap sampling
the river reaches just below the tailrace andwspifl
to assess the presence of upstream migrating

American eel. A second planned species-specifig
sampling effort is to sample shallow fast h

)

Species composition may be further
broken down, as appropriate, by gear type, habitg

presented by study section

{

Projectare:

t,
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Project area section, or season collected
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T

sections

appropriate, but independent sample data will biet@iaed in the data base.

In addition to the biological data collectionsnd habitat descriptionswater quality

measurements will be collected at each sample itwtat Specifically, in-situ water quality
measurements (i.e., temperature, conductivity,gtd, dissolved oxygen) will be recorded using
a Hydrolal§ DS5 (or equivalent).

Sampling program quality assurance and databasegearent will generally follow QA/QC
procedures specified by TCEQ (2007) as modified BWD (2007, 2008).

Site Specific Fisheries Bioassessment Criteria |

Agquatic Resource Work Group (

)

TCEQ, TPWD, and the Authorities to tackle the taskiocriteria development. This subgroup

has met twice and continues to meet. Significapngmess has been made by the subgroup,

including the agreement to start from the wadeabieam biocriteria as a base and then adjust

the wadeable stream criteria to accommodate sieifép differences that are a result of the

much larger size of the lower Sabine drainage basirhis is being accomplished by an

examination of 1Bl metrics and their relationshipriver drainage basin size. The subgroup has

amassed a data base consisting of approximatedabsets from Ecoregion 33/35. Most of the

data has been accumulated by TPWD, but also inslwiene pre-project data, recent data

gathered for the Sabine River upstream of ToledodBReservoir, and data from the Calcasieu

River in Louisiana. The subgroup is also reviewting wadeable stream IBI metrics to evaluate

each metric for its relevance to large non-wadeahigronments and deleting or adding metrics

as appropriate with justification for why each chars appropriate. The subgroup reports back

to the Aquatic RWG and will also make a final reeoemdation to the RWG for a site-specific

biocriteria when they complete their task.
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Sampling Effort and Schedule

Sampling effort and schedule for the site spefigiceries biocriteria assessment will be once per

year, during the critical period, for two conseeatyears. The critical period is July 1 through

September 30, which is also coincident with thekp®p power generation season (May 1

through September 30) at the Toledo Bend Project.

Study Area 3 Sampling

Study area 3 encompasses the first 15 miles bdlew oledo Bend Dam. It includes two Study

Reaches and one Study Node. Study Area 3 samwilhfpe the responsibility of the Sabine

River Authorities.
Area 3, Reach 8 — RM 141-147 (Tailrace Channebitivi&ay)
This Study Reach is the most upstream reach aigdaitso referred to as the spillway

channel, which runs six miles from the spillwaythe tailrace channel confluence. Two
sites will be sampled one site above the confluemite Toro Bayou and immediately
below the spillway and at a temperature monitositg at RM 146, and one below Toro
Bayou in the vicinity of a shoal and a temperatamne level logger monitoring site at
RM 143.

Tailrace Channel Node

The tailrace channel node is not a Sabine RivedyS®each, but rather a two mile

manmade excavated channel from the powerhousestdvigr at RM 141, the boundary

between Reaches 8 and 7, and a significant hydootaggle for the river. It is inside the

Toledo Bend FERC Project Boundary and is considaredrt of the project structures.

However, fish and other aquatic life are presenthia tailrace channel and will be

investigated as part of the biocriteria assessméihe tailrace channel biological node

will be considered a study sampling site.

Area 3, Reach 7 — RM 131-141 (Burkeville to Taika€hannel) — 2 Sites
This Study Reach continues down the Sabine Rivemil€s, from the tailrace channel

confluence to the bottom of Study Area 3 at BurkeiBurr Ferry at RM 131. Two sites

will be sampled. One is in the vicinity of someoahhabitat and at a temperature and

level logger monitoring site at RM 139.5. The sataite is the TIFP baseline data site
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5080 at Burkeville near RM 132 which is also thesmdownstream temperature

monitoring site, level logger monitoring site, ahd Burkeville USGS Gaging Station.

Study Area 2 Sampling

Study Area 2 is the longest study area, 77 mildemgth from RM 131 downstream to Shoats

Creek at RM 54. Study Area 2 is subdivided intorfS8tudy Reaches and includes five sampling

sites. Study Area 2 will be sampled by the tearag#fncies cooperatively involved in the TIFP

(TWDB, TCEQ, TPWD, and the Sabine River Authorities

Area 2, Reach 6 — RM 105-131 (Bayou Anacoco to Buiile)
Two sites will be sampled in this reach. One wilébe at approximately RM 120 (+/-

depending on river access points). The secondvilitbe at RM 105.5 which is the TIFP

baseline data site 5070 immediately upstream ottmdluence of Anacoco Bayou, the

largest tributary to the lower Sabine River.

Area 2, Reach 5 — RM 89-105 (Caney Creek to BaywaicAco)

One site will be sampled in this reach, at RM 8%Bich is the TIFP baseline data site
5050, at Bon Weir, immediately upstream of CanegeRrthe TCEQ Segment 503/502
boundary, and just downstream of the Bon Weir US&8§ing Station.

Area 2 Reach 4 — RM 70-89 (Big Cow Creek to Caneek)

One site will be sampled in this reach, at RM 12t jupstream of Big Cow Creek, the

second largest tributary to the lower Sabine River.

Area 2, Reach 3 — RM 54-70 (Shoats Creek to Big Cogek)

One site will be sampled in this reach, at RM 6¥he vicinity of the newly formed

oxbow at Taylor Bend.

Nighttime Fisheries Sampling

Night sampling with electrofishing gear and boatumed floodlights and night beach seining

usually results in higher capture efficiency and rencspecies captured than daytime

electrofishing of equal effort due to diurnal shifh habitat use from deep to shallow water
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(Flotemersch et al., 2006). However, night sangplis inherently more dangerous due to

reduced visibility, particularly in a riverine_emohment. Therefore limited night fisheries

sampling will be attempted, generally following LIFWight sampling protocols, and consistent

with sound safety practices (e.g., well rested crample lighting, re-sampling familiar_sites

close to launch ramps, with limited navigation hrdza to evaluate the efficacy of this technique.

A consistent sampling protocol will be followedaddk sites. The nighttime sampling period will

generally be considered from dusk to approximatéhp0 pm.

Study Area 3 Night Sampling

Four of the fisheries sampling sites in Study ABeaill be sampled at night by the Sabine River
Authorities at the tailrace channel, at RM 146 |(apiy), RM 143, and RM 132.

Study Area 2 Night Sampling

Two of the fisheries sampling sites in Study Areai? be sampled at night by the team of
agencies _cooperatively involved in the TIFP (TWDBZEQ, TPWD, and the Sabine River

Authorities).

Species Specific and Seasonal Habitat Utilizatinrl Plan

The SRAs also intend to perform more intensive dismm@meyond that required for biocriteria

assessment, in the first 15 miles below Toledo Heaoh (Study Area 3, Reaches 7 and 8). The

purpose of these studies is to look more closefeatonal variation in habitat utilization, and to

further investigate habitat utilization by specifish species of special interest in greater detail

These studies will provide a means to investigatd develop possible aquatic resource

enhancement _opportunities through detailed assessofichabitat use and effects of project

operations. The scope of these specialized stusliesvered in a separate study plan titled

“Species Specific and Seasonal Habitat UtilizaGomdy”.

Macroinvertebrate Sampling

The Authorities’ will consult with Texas and Lowasia resource agencies during Aquatic
Resources Workgroup meetings, and individuallynasessary regarding the most appropriate
locations and methods (i.e., gear types) for bernshimpling sites. Benthic sampling methods
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will follow those outlined inSurface Water Quality Monitoring Procedures, VolMgthods for
Collecting and Analyzing Biological Community HalitData (TCEQ 2005) andRapid
Bioassessment Protocols for Use in Wadeable Streants Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edit{@arbour et al. 1999). Supplemental guidance on
adaptation to of wadeable stream techniques towaateable rivers and streams are summarized
by Flotemersch et al. (2006). Similar to the seabofisheries sampling, benthic
macroinvertebrate sampling will be segregated byomhabitat types (e.g., riffle, run, pool,
large woody debris, small woody debris, undercutkBaand aquatic vegetation) using the most

effective sampling gear that can be feasibly degdiay the identified habitats.

Sampling gear proposed for use to conduct the entacroinvertebrate sampling will include
D-frame or triangular-frame kicknet and snag sangpli Proposed sampling gear and effort by

habitat type are summarized below:

D-Frame or Triangular-Frame Kicknet
D-frame kicknet with a mesh size&90 um in riffle, run, and glide habitats where the
dominant substrate is gravel or cobble.

Snag Sampling with D-Frame or Triangular-Frame Kiek
Areas of relatively unstable sand or silt bottomkere woody debris, stems of emergent
vegetation, and roots of riparian vegetation asgd to the flow.
D-frame or triangular-frame kicknet (undercut ajeasuld be used as supplemental
equipment as necessary, to ensure benthic macrt@bvates species and abundance are

properly represented in samples.

<#>Riffle-type habitat with depths less than 0.3

JPonar Dredge or equivalent - Surber Samplef| ”{
Deep pool, backwater, or depositional habitats eHeattom is primarily composed of [ When quantitative data are necessary.|

mud, silt, organics and/or fine sand.

All sample locations will be recorded using a GB&eiver to allow overlay of the sampling sites

on the project location map and to ensure geogcamtcuracy of future sampling.
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Representative digital photographs will also bestgkcatalogued, and reported for each habitat

and site sampled. Macroinvertebrate sampling lvéliconducted once during the warm weather

fish_(Reaches 5-8) Sampling effort will be focused on preferred itatifsubstrates for .

macroinvertebrates including coarse substratevditzedrock), woody debris, undercut banks,
root wads, aquatic vegetation (emergent, submemedigae mats), and depositional areas for

coarse organic materials (leaf pack, aguatic véigatavads, etc).

Kick Net and Snag Field Sampling All contents of the net and from snags will be pldinto

a sorting tray. Squirt bottles will be used torthahly wash any macroinvertebrates from the
surface of the rocks, snags, or debris into thewgénthe rest of the sample. The content of the
tray will be visually inspected. If sample conwiless than 140 individuals, an additional 5-
minutes kick-net sampling will be given to combinéh initial sample for processing. All

organisms will be placed (picked), with no orgadétritus, directly in 70 percent ethanol (or 40

percent isopropyl) alcohol for processing.

primarily composed of mud, silt, and/or fine sanidl e sampled using the Ponar dredge (or
equivalent). The dredge will be lower verticallyta the water column and triggered at the
bottom to collect the individual grab. Once reted, the dredge will be visually inspected to
ensure the jaws are closed and the layer of fidemst is intact. All content of the dredge (i.e.,
surface layer of water and all sediment) will bep&ed into a sieve bucket (mesh size 605

pm). Remaining material will be rinsed off intaethieve bucket for full sample processing. The
materials in the sieve bucket will be gently wastedd of the find sediments and minimize the
destruction of soft-bodied organisms. Once the fsediments washed out, the remaining
organisms will be transferred to container and gmes in 10 percent formalin for lab analysis.
The collection process will be repeated four tinhegproduce four separate replicate dredge

samples.

In the laboratory, all captured benthic macroinelerates will be identified to the taxonomic
levels identified in Surface Water Quality Monitoring Procedures, Vol. [Methods for
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Surber sampler— The Surber sampler
will be pushed firmly down into the substrate with
the mouth of the net facing upstream. Large rocki
and bottom sediments will be thoroughly scrubbe
and disturbed to allow the current to sweep the
organisms and detritus into the bag net. The
collection process will be repeated three times to

produce three individual replicate Surber samples.

The three replicates will be collected in a manner
that represents the longitudinal and cross-sedtion
heterogeneity of the riffle. All organisms colledt
(from individual samples) will be transferred to
container and preserve in 10 percent formalindbr
analysis.{

1

o}



Collecting and Analyzing Biological Community HabiData” (TCEQ 2005). At least one
representative of each benthic macroinvertebratentaollected will need to be preserved as a
voucher specimen for a minimum of five years orilutite conclusion of the applicable
regulatory decision (whichever is longer) to allthe necessary identification verification.

Benthic macroinvertebrate samples collected froenkibk-nets Ponar dredgeand snag samples. - Kick-net and Snag Sample Processing

will be evaluated in accordance with the metridecia identified in Surface Water Quality
Monitoring Procedures, Vol. 2: Methods for Collegfiand Analyzing Biological Community
Habitat Data” (TCEQ 2005). Specifically, the evaluation techu@gncludes 12 metrics that
integrate structural and functional attributes aicnoinvertebrate assemblages to assess biotic

integrity. The 12 metric criteria are as follows:

Taxa richness;

EPT richness;

Hilsenhoff Biotic Index (HBI);
Percent Chironomidae;
Percent dominant taxon;

Percent dominant functional group;

Percent predators; Surber Sampler Processing- Benthic
) . /’ macroinvertebrate collected from the Surber sampler
Ratio of intolerant to tolerant taxa; , | and Ponar dredge (or equivalent) will be evaluatef
/| accordance with the draft benthic index of biotic
Percent of total Trichoptera as Hydropsychidae; /| integrity metric criteria developed for the East
p Bioregion of Texas identified inSurface Water
i . / Quality Monitoring Procedures, Vol. 2: Methods fqr
Number of non-insect taxa; /f Collecting and Analyzing Biological Community
. Habitat Data” (TCEQ 2005). Specifically, the
Percent collector-gathererS, and, ,/ evaluation technique includes 11 metrics that
. 1 integrate structural and functional attributes of
Percent as Elmidae /’ macroinvertebrate assemblages to assess biotic
/ integrity. The 11 metric criteria are:{
1
’ el - <#>Taxa richness;{
<#>EPT richness;|
Freshwater Mussel Survey <#>Hilsenhoff Biotic Index (HBI);{

. . . . . . . <#>Percent Chironomidae;
There is limited information on potential freshwateussel habitat and presence of mussels in | <upercent dominamaxor?;."
<#>Percent dominant functional group;f

| the study aregReaches 5 through 8, RM 90 - 34 Mherefore, a site reconnaissance survey will | <#>Percent predators;|
- <#>Ratio of intolerant to tolerant taxa;

be conducted initially to evaluate and select appate sample locations to conduct the mussel | <#>Percent of total Trichoptera as Hydropsychidge:
N <#>Number of non-insect taxa; and,{

surveyswithin each of these four reacheBhe reconnaissance survey will consist of atleae . L=#>Percent collector-gatherersf|

B ] ] ] _ ] ] _ RM 132 to 147, 120, & 71 )
qualified malacologist and field assistant boating entire study reagh and noting habitat that (RM 147 0 132, and +/- 0.5 mi at the
three downstream study reaches),
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could support a mussel community as well as lopatiof any observed mussel beds. In
particular, habitat stability/persistence is a keyssel site feature, along with substrate, water
depth, flow velocity, and the potential for flow fugia (such as backwaters and areas
downstream of point bars). Observations of mussdtiens and shell material along shoreline
areas will also be noted. Areas with potential selifiabitat or presence of shell material will be

spot checked for the presence of live musselss figton effort is meant to help focus and select

more intensive mussel survey locatiops. It isinténded to provide a detailed aquatic habitat It is expected to take no more than two}
7777777777777777777777777777777777 days of field effort.

map throughout this reach.

A minimum of three mussel sampling locations witl §electedvithin each of the four reaches

based on the information gathered as part of thenmaissance habitat survefhe sampld - in each study reach. ]

locations will include a search of all habitat tgpe the area. In addition to the sample locations
proposed for the four study reacheg to two additional mussel survey locations may be
selected. These sites will be selected basedeexisting mussel survey data and consultation
with resource agencies and other biologists familiéh the river (e.g., Randklev and Kennedy,

or SRA Biologists).

The proposed survey methodology consists of quiaktatimed searches by snorkeling or
grubbing shallower areas and scuba in deeper walénsed, qualitative searches are commonly
used when one of the primary objectives is to dgvel species list, determine the presence of
rare species, and provide an estimate of abundantsms of catch per hour (Vaughn et al.
1997, Grabarkiewicz and Davis 2008). This methodplis not intended to provide population
densities suitable for long-term monitoring (Straged Smith 2003). Search times will vary
with site-specific conditions but are expected ¢oabout two to three person-hours per site and
will be broken down into sub-samples (5 to 15 masueach depending on mussel densities).
The mussel survey will be conducted under low flmanditions to maximize effectiveness in
sampling. Each sample site will be searched watitihabitat types have been searched and no
additional species have been collected. For eabthsample, all mussels collected will be
identified, counted, and measured for length (retasee mm). If large numbers of one species
are found, then length data will be collected fu first 25 specimens collected at each habitat
type. All mussels will be returned to the sameitaalirom which they were collected. Stream
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banks will also be searched for shell material dentify any additional species present in
muskrat/raccoon middens. Representative photogreylhbe taken of each species identified.

Voucher specimens will be collected if requestedhgypermitting agencies.

The locations of mussel beds/concentrations wilclearly defined on the detailed field map.

Data on current river flow conditions will also tEcorded on field data sheets.

Data from the qualitative sampling will be analyzed provide a total species list, species
richness by site (number of species observed)tivelabundance (numbers per timed search),
catch-per-unit effort (number of mussels/personfhoand length frequency distribution (if
sufficient data is available). In addition to théolbgical data collections, water quality
measurements will be collected at each sample itwtat Specifically, in-situ water quality
measurements (i.e., temperature, conductivity,gtd, dissolved oxygen) will be recorded using

a Hydrolab® DS5 (or equivalent).

Data Analysis and Reporting

A draft and final technical report will be preparéuht includes an analysis of spatial and
temporal water quality trends and issues relatedth® critical time sampling periods.
Continuous water quality data will be tabulatedaim Excel spreadsheet. Water quality results
will be presented in 2-D graphical displays for perature and DO for each site. Levelogger
data will also be provided graphically to look gasal trends in river flows, travel times, and
DO/temperature levels. The raw data will be progliddectronically in tabular form, and will
include the date, time, sampling location, Toledm® operating conditions, depth, temperature
and DO. Also included will be a GIS graphic of gdensite locations and any transect locations
that are overlaid on topographic maps. Based orfitidéngs, the magnitude and frequency of

critical water quality levels as they relate taeststandards will be identified.

Fisheries, macrobenthic invertebrate, and mussel @dl be compiled and quality checked.

Results of biocriteria assessments will be tabdlaied presented in graphic formats. Trends in

biological assessment results will be compared evaluated with spatial trends in habitat
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availability and project related hydraulic effecé&cording to attenuation gradients with

increasing distance downstream of the Project.

Detailed location maps and photo documentationtvélprepared for each site. Survey sites will

be located using GPS for future reference and mepapation. Information on general habitat

conditions will be documented for each site. Hatiitatawill describe the entire survey area and- { should be sufficient to

include habitat type (e.g., run, riffle, pool, estited stream width, water depths, substrate

composition and water temperatyr&llowing TCEQ/TPWD protocol_Data will be presented

by sample location and habitat type, and with igdisscombined.

The Draft and Final technical report on the resaoftthe literature review, field reconnaissance,

and recommendations will be prepared for this samy will include the following elements:

Project Introduction and Background

Study Area

Methodology

Discussion and Analysis

Results (including discussions of Project effecid eecommendations)
Location maps, GIS analysis and photos

Any agency correspondence and or consultation

Literature Citations

The report will also provide recommendations fotufa water quality sampling/monitoring,/{ Future Water Quality Monitoring
7777777777777777777777777777777777777777777777777777777777 Protocolsf

protocols and possible sites for installing contiusl water quality monitoring equipment for

Section 401 compliance.

The Initial and Final reports will be submittedthe following agencies:
Federal Energy Regulatory Commission
Texas Commission of Environmental Quality
Louisiana Department of Environmental Quality
Texas Parks and Wildlife Department
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Louisiana Department of Wildlife and Fisheries
United States Forest Service

United States Fish and Wildlife Service

United States Parks Service

Other interested stakeholders

7.0 SCHEDULE

The preliminary schedule or the conduct of thigdgtis outlined below:

1 FERC issues the Study Plan Determination: Augu20@9

2 Study Planning and Literature Review Commencesgusu8, 2009

3 Field Data Collection Commences: August 17, 2009

4 File Progress Report (Authorities): October 3, 2009

5. Field Data Collection Ends: July 23, 2010

6 File Initial Study Report (Authorities): October,3010

7 Initial Study Report Meeting (Authorities and Sthké#lers): November 15, 2010
8 File Study Report Meeting Summary (Authorities):Mdmber 30, 2010

9 File Meeting Summary Comments (Authorities): Decentk0, 2010

10. File Response to Meeting Summary Comments (Stallelg)t January 28, 2011
11.  Study Plan Resolution/Amendments by FERC: Febr@8ry2011

*Based on agency approval, it is possible that aggampling may begdin in the summer

of 2009 before the FERC study plan determination.

8.0 BUDGET

This water quality and aquatic resources study ddilskly take one study season to complete.

47¢

9.0 DISCUSSION OF ALTERNATIVE APPROACHES | |

9.0

The proposed methods for this study are consistghtprofessional water quality practices and
will meet TCEQ and LDEQ requirements and procedurése overall approach is commonly
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used in relicensing proceedings and is consistéht FERC study requirements under the ILP.

No alternative measures have been identified attitiie.
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ATTACHMENT A
AQUATIC SAMPLING, TEMPERATURE LOGGER AND
LEVELOGGER LOCATIONS




























The fisheries sampling schedule will be set for oamplete sampling inventory for each study
site (RM 147-132, RM 120, and RM 71 [+/- 0.5 mileluring the warm weather peaking
generation period (May — September) and thermathtiSed reservoir conditions. Sampling
should occur during base/minimum flow periods whemepossible to maximize capture
efficiency. Sampling effort in the upper 15 mikach (RM 147-132) will be segmented into
four subreaches: the tailrace channel (RM 141 teepbouse), the base flow channel (spillway
dam to RM 141), the tailwater scour zone (RM 14Rk 137), and the transition zone (RM 137
to RM 132). The lower transition zone reach wiltlude re-sampling the TWDB site 5080 (RM
132.3 to RM 131.3) to provide a calibration pomtssist in data comparisons and interpretation
between 2009 and 2006-2007 data sets. At leastlaeations within each reach will be
sampled. In the two downstream reaches (RM 1201% @ne location will be sampled per
reach, similar in effort to the 2006/2007 basekaenpling for TWDB. In all cases, sampling
with each gear type should continue until it issebly certain no new species would be
collected with additional effort at that site.

Night sampling with electrofishing gear and boatumed floodlights and night beach seining
usually results in higher capture efficiency and rencspecies captured than daytime
electrofishing of equal effort due to diurnal shifh habitat use from deep to shallow water
(Flotemersch et al., 2006). However, night sangplie inherently more dangerous due to
reduced visibility, particularly in a riverine emenment. Therefore, limited seine and
electrofishing night sampling should be attemptadeach reach under limited conditions
consistent with sound safety practices (e.g., wedited crew, ample lighting, re-sampling
familiar sites close to launch ramps, with limiteavigation hazards) to evaluate the efficacy of

this technique

In addition to the one complete warm weather sargpinventory, species specific additional
seasonal sampling will be performed on an as neédsts to answer specific project effect
questions. These fishery samples may be collentgdime (generally March through October)
to investigate specific species, locations, hahjitat project operations. Two examples of this

type of specialized sampling planned include e¢lgyarap sampling in the river reaches just



second planned species-specific sampling effa sample shallow fast water in the upper 15-
mile reach during spring (March-April) for spawniraggregations of blue sucker. Other
specialized fish sampling efforts may be develofednswer reasonable project effect related

questions in consultation with resource agenciemduhe Aquatic Resource RWG meetings.



