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| NTRODUCTION

The Texas Clean Rivers Prog(@RPijs a statewide water
guality monitoring and assessment program that provid
funding and resources for regional tgashed protection
efforts. The program is administered by the Tex
Commission on Environmental Quality (TCEQ) . .
partnership with river authorities and other regionsé CRP ObJeCtlveS
governmentswith the goal of maintaining and improvin

water quality in each river basin the state. Provide QualinAssured Data to the
Commission for Use in Water
Asthe coordinating agencin the Cypress Creek basin, t  Quality DecisiomMaking

Northeast Texas Municipal Water District (NETMW
works with federal and state agencies, municipalitie| 'dentify and evalate water quality
water suppliers and private companieso accomplish| CONCEMs

water quality monitomg and watershed protection
objectivesset forth by CRP

Promote cooperative watershed
planning

Water quality monitoringis the heart of the program
NETMWD, TCEGnd the Caddo Lake InstitutéCLI)
routinely collect water quality data from 53 sites in tf Maintain efficient use of public
Cypress Creek basin. TCEQ assdbsalata to determine|  funds

if Texas Surface Water Quality Standaf@SWQShre
being met. During the most recent assessment in 20
TCEQ evaluated 31 water bodies in the Cypress C
basin. The results reported in the Texas Integrated Ref
(IR) indicate that 15 of the water bodies did not meet

surface water quality standards. Low levels of dissolved oxygen and pH and elevated levels of bacteria and
heavy metals were the primary causes of the impairmemtgese impairmentare discussewithin each

Segmat sectionof this report

Inform and engage stakeholders

Adapt program to emerging water
quality issues

The Cypress Cregkatershedencompasseapproximately6,000 square mileslts major tributariesg Big
Cypress Creek, Little Cypress Creek, JARas®u, Harrison Bayou, and Black Cypress Bagoain into
Caddo Laken the Teas/Louisiana borderThewatershedhas a diverse ecologyhe flow ofBig Cypress

I NBS1Z F02@S [ interiitteht itdihgaBwaters. I Steeaniréns through flat to rolling
terrain surfaced by sandy and clay loams that support waikarant hardwoods, conifers, and grasses.
Below[ 1 S h Q , HKG/presssi Gfedbws into Caddo Lake through bottomlaribick with
hardwood anccypress trees.

The watersheabriginates in southerngrtions ofHopkins and Franklin Countigdeadwaters flav south
eastwardly into Camp, Titus, MorrSassMarion, and Harrison Countie&eservoirdn the basin include
Monticello Reservoji_ake Cypress Springs, Lake Bob Sarfllispn Creek Reservdir,k 1S h Q, (4 KS
and Caddd.ake

t

A
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Figurel: Map of the Cypress Creek Basin
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W ATER QUALITY M ONITORING

Water quality monitoring typically includeghysical and chemical measurements suchleagls of
dissolved oxygen, suspended sedimentgrients, temperature or heavy metalslt can also include the
collection of fish, aquatimsects and habitat data to measure aquatic ldad assess the health of streams
and reservoirsClean RiverBrogram partnergollect nonitoring datafollowinga TCE@pprovedQuality
AssuranceProject Plan (QAPP)Yo ensure thatthe data collectedare consistent with regulatory
requirements NETMWD, TCEHRegion 5Tyler) and theCLlcollecied water quality data fronb3 sitesin
the Cypress Creek baginring Fiscal Year (FZD17. Figure 2 shows sitdseingmonitored by NETMWD
andCLIduring FY 2018
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Figure2: FY2018CRP Monitoring Stations
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WATERQUALITYASSESSMENT

Data collected through CR#as many uses, includinghe development of the surface water quality
standards,if water bodies meet thosstandards and development of wastewatgoermit limits. This
report referenceghe 2014 Texadntegrated Repor{IR)whichcompares all available quality asedidata

to the TSWQS$ or to screenindevels when no standards have been establisH&€EQ Commissioners
approved the Draft 204 report onJune 32015, andthe EnvironmentalProtection Agencyapproved it
on November 19, 2015The Integrated Report defisethe status of each water body as one of the
following:

1. Meets or Supports Sufficient data are available to assess. Wager body meets alipplicable
surface water quality standardand fully supports its uses.

2. Concern a) Sufficient data are n@vailable to perform a fulssessment and the limited data
indicate surface water quality standareee not being met, or b) Surface water quality standards
have not yebeen established. If water quality data indicate a concern, resourcedlacatedto
collect more data and verify the concern.

3. Impairedt Sufficient data are available and show that the water bddgs not meet surface
water quality standards. If monitoring datadicate a water body does not support one or more
of its designatedises, then it is said to be impaired. Details of the impairmenpal#dished in the
Texadntegrated Report an8303(d) List.

Appendix Aof this reportcontains a detailed explanation of Texas Surféaer Quality Standards and
the TCEQ assessment process.

Figure3: Sunrise over the Caddo Lak®lid-lake station10283
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Impairments in the Cypress Creek River Biasiluded inthe 2014 Texadntegrated Report

0401 Caddo Lake Depressed dissolved oxygenAquatic life 2000
Mercury in edible tissue Fish Consumption =~ 1996
pH General use 1996
0401A  Harrison Bayou Depressed dissolved oxygenAquatic life 2000
0402 Big Cypress Creek below Lake O' the PineBepressed dissolved oxygenAquatic life 2010
Mercury in edible tissue Fish Consumption =~ 1998
pH General use 2000
0404 Big Cypress Creek below Lake Bob SandliBacteria Contact Recreation 2002
Sulfate General use 2014
0404A  Ellison Creek Reservoir PCB in edible tissue Fish Consumption =~ 2006
Toxicity in sediment Aquatic life 2006
0404B  Tankersly Creek Bacteria Contact Recreation 2000
0404C  Hart Creek Bacteria Contact Recreation 2006
0404N  Lake Dangerfield Mercury in edible tissue Fish Consumption =~ 2002
0405 Lake Cypress Springs pH General use 2012
0405A  Big Cypress Creek Depressed dissolved oxygenAquatic life 2014
0406 Black Bayou Bacteria Contact Recreation 2006
Depressed dissolved oxygenAquatic life 2002
0407 James' Bayou Depressed dissolved oxygenAquatic life 2000
Fish Community Aquatic life 2014
Macrobenthic Community  Aquatic life 2014
pH General use 2008
0409 Little Cypress Bayou Bacteria Contact Recreation 2006
Depressed dissolved oxygenAquatic life 2000
0409B  South Lilly Creek Bacteria Contact Recreation 2006
0410 Black Cypress Bayou Copper in Water Aquatic life 2010
Depressed dissolved oxygenAquatic life 2000

Figure4: Table of Cypress Creek Basin Impairments

The TCEQ weattshed action planningrocess help&entify and prioritize watershed restoration projects

for impaired water bodies. As part of the watershed action planning process, stakeholders and monitoring
agencies provide input about local water quality problems. Information about potential soufces o
pollution, geographic factors in the watershexhd community interest is stored the state watershed
action planning strategy tablendused to implementhe followingwater quality protection strategies
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Total Maximum Daily Loads

The first step tavard restoration is to determine the source(s) of pollution. One way to determine the
source is to develop a scientific model called a total maximum daily load (TMDL). A TMDL involves a
historical water quality data review, targeted monitoring, detailed tevaquality analysis, and

determination ofi KS | Y2dzy i 2NJ af 2FRé 2F | LRttdzilyd GKIG

designateduses. Once the load is calc@dtamong all potential sources of pollution, an implementation
plan, or FPlanis developed tooutline strategies hat reduce pollutant loads.The tPlan is a regulatory
document that holds permittees accountable for meeting discharge limits.

Watershed Protection Plans

A WatershedProtection Pan(WPP)s another way to restore impairedater bodies. Unlike the TMDL, a
Watershed Protection Plan is neagulatory. Stakeholders develop the plans to address causes of the
identified impairmentsLikea TMDL, a Watershed Protection Plan uses monitoring data and local input
to outline strategies that reduce pollutant loads.

Use Attainability Analyses

Another option for addressing impaired water bodies is a use attainability analysis (UAA). While a TMDL
and Watershed Protection Plan are designed to improve water quality by limitimgtqoals, a UAA is
designed to evaluate TSWQS and, if appropriate, estalsliashdardsthat meet the actual use(s) of the
waterbody. Similarly, a recreational use attainability analysis (RUAA) is a study that confirms the level of
recreation that takegplace in a waterway.

” i

Figureb: Big Cypress Bayou below Lake O' the RPlesto courtesy of Sarah Robertson, TPWD, River Studies Program)
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2018 Updates on the Paddlefish Project: Caddo Lake Institute
by LauraAshley Overdyke xEcutive Director

—d

$

a2 o BR
e - : 2 -
' ' ’ii”'
~ o 7 -

2017 was a positive year for the ongoing experiniameleasing the threatened Paddlefish into the Caddo

Lake SystemPaddlefish(Polyodon spathula which used to be found in many Texas rivers and certainly

in Caddo Lake, are moa threatened species in the state of Texas. These fish predate the dinosaurs by

pn YAfftA2Yy @SIENBRI YR INB 2d2NJ O2yliAySyidaQa 2t RSail

As part of an effort to evaluate the environmental benefits of increased environmental flowsLfake

hQ ¢KS t Ay S aBajoyhiid®?Caddd LBke/the Cidi#od ake Insti¢@eland partnersU. SFish

and Wildlife ServicUSFWS)Texas Parks and WildliBepartment(TPWD) and the Collins Academy,
began reintroduction efforts in 2014. Sthscale releases of radio transmitter tagged fish were repeated
in 2016. Thanks to our partners BIFWS and ®{ ® DS 2 { 2 JUSGSNationaldAeiBmEds Q &
Research Center in Lafayette, Louisianaaddlefish tracking is available to the public at
https://caddolakeinstitute.org/tracking/

Updates indicate that all tagged fish previously released are doing well and growing, and are still in the
Caddo Lake system.

LY HAMTZI RdzNA yEhe BiredNDam,leipertp foind tagged adolescent paddlefish in Big
Cypress/Caddo Lake who are thriving.

While the fish previously released have stayed in the system and all seem to be alive and growing well,
the true test comes when Paddlefish reach séxuaturity (around age 69.) New technology is allowing

us to prepare for future milestones with improved tracking ~f
paddlefish. USFW$ad efforts to purchase acoustic, as oppos:
to radio, transmitters, with theU.S.Army Corps of Engineer:
(USACEjnatched byCL] providing funding. This new technolog
is less expensive, allowing more tracking stations to
established, and these tags last much longer (up to 10 years.)

Also this year, an additional rearing and education station v
established athe Shreveport Aquarium with plans for the firs
release into the Louisiana side of Caddo Lake in spring. 201
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Additionally, it is proposed to
stock larval paddlefish,~=
supplied by  Tishimingo
National Fish Hatchery, into ¢
newly created oxbow lake o
a c® LISNY G§A @S
property downstream of the
documented gravel/spawning
shoals. We will monitor them
throughout the year, tracking
their ability to survive and
grow in the oxbow. We will
also attempt to track their
movement out of the oxbow
and into the Big Cypress
Bayou after a flood event
reconnects the oxbow to the
river by comparing catch pe
unit of effort data collected in
the oxbow before and after|
the events. This part of the
project will begin to evaluate!
the ability of larval paddlefish
to survive in this newly
created nursery area and adc
valuable data on a different
part of the paddlefish lifecycle
that has not been looked at to
date. The viability of oxbo
connections in times of
inundation is part of the flows
work as it progresses intc
benefits for this threatened
species.
The science is coming
together to support a larger
scale restocking programii
with USRS, TPWD and |t
Louisiana Department  of 34

Wildlife and  Hsheries : -
coordinating, along with the Figure6: Paddlefish exhibit at the Shreveport Aquarium
support of basin stakeholders.
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W ATERSH ED DISCUSSION

CADDO LAKE W ATE RSHED

The Caddo Lakeatershedstraddles the Texas and Louisiana border. It ihenrolling terrain of the
Pineywoods=coregion. The landscape is a mix of rich bottomlands and pine and oak favehtscattered
areas of aopland, planted pastures and native pasturése Texas portion of the watershed enccaspes
approximately\358square milesCaddo &ke and much of theurroundingvatershed are swamplandgith
shallow waters and towering bald cypress trees.

Urban develpment is sparseThe largest city is Jeffersonith a population of about 2,400 he land is
predominantly used for agriculture, includifigrestry, poultry, and cattlegoroduction Major tributaries

includeBlack Cypress Bayou (0410), Little Cypress B@yi@9),Kitchen Creek (0401Blaggerty Creek
(0401C)andBig Cypress CreeékSt 2 6 [ I 1 S (0409).Blick Gypressd afidlittle Cypressy@us

are discussed in detail in their respective sections below.
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SEGMEND401¢ CADDOLAKE

Caddo Lake is impounded by Caddo Dam in Caddo Parish, LauiSi@appermost portion of the lake
extends into Harrison and Marion CountiesiastTexas. Thought to have been formed behinkbg jam

in the Red River, Caddo Lake was one of the largest natural lakes in the South before it was dammed in
1914. The upper half dfie Lake is shallow and swantige creating a unique andiverse ecosysterthat

isone of the best examples in the ghiern United States of a mature Balyipress forestin recent years

it has been invaded by nonnative plants suchHaslrilla
water hyacinth (Eichhoria crassipgsand giant salvinia
(Salvinia molesta

Water quality data indicate that the lake hasrpistently The Healing Power of Giant Salvinia
low dissolved oxygen levels amdevated levels ofmercury
in edible fish tissue TheGoose Prairie armoutinely exhibits |~ Stephen F. Austin State Universitgtyv
low pH There are concerns for iron in sediment and tot
phosphorusFive stationsn Segment 0401 were monitore(
by @I and Véter Monitoring Solutions, Inc. (WMSh 2017:
10286, 10288, 14236, 10283, and 15249.

Site December 12, 201Excerpt from
an Articleby Sarah Fuller

A team d researchers at Stephen F.
Austin State University's National
Center for Pharmaceutical Crops
(NCPC)recentlyreceiveda U.S.
patent for an anticancer compound
developed from giant salvinid.ab
trials conducted at the NCPC verify
Salvinokanslow and in some
cases, completely inhibit the growth
of a wide range of cancer cells.

The anticancer research also led to
a breakthroughn the control of
invasive speciefResearchers have
developed compounds from
chemicals naturally occurring within
the plant that may be used to
control its growth. These beidal
effects are species specific, meaning
surrounding unrelated species are
not negatively affectedwhile this
concept initially focused on giant
salvinia, research has shown that
the concept can besed to control
numerous other plant and animal
species.

i § .ét‘v :““ ? #

Figure8: Caddo Lake nedrurtle Shell

http://www.sfasu.edu/9696.asp
]
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GANTSALVINIA

The battle to control giant salvinia in Caddo Lake captured state and national attention in 2017. A feature
storyin Texas Monthlynagazine disussed the problems caused by giant salvinia and the use of salvinia
weevils(Cyrtobagous salvinides ameans of abiological control.To read the full story, visit the link:
https://features.texasmonthly.com/editorial/creaturgreenlagoon/. This article caught the attention of
television producers which lead to the creationaofideo about the volunteer efforts in the fight against
giant salvinal A (1 Fe& RoWeevilt { Ay 3 2y (K3Wedd2 NI RQa 2 2N&

TexasMonthly

Ak

&

8Nkl
319

i : b Ly iR S
Caddo Lake'is being consumed by the world's mostmonstrous weed. Herbicides,
kitchen strainers, and even blowtorches have failed tojstopitl Now.a lacal band of
¥ volunteers is making a last-ditch effor torsave these treasured wetlands,
I ¢ £ 135 ) 1
J N1 et h
AUGUST 2017 ] by LAURA BEIL | f

oy R
I~ PHOTOGRAPHS BY DARREN BRAUN

Figurel11: Salvinia weevil Figure10: Salvinia weevil greenhouse in Uncertain, Texas
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Fear No Weevil Meo

The ongoing spread of giant salvinia continues to impact navigasomnell amative plant and animal
species in Caddo LaKke.October, CNN produced a video abaujroup of citizens who thk there may
be a natural solution to the problem.Robert SpeightVice President of th&reater Caddo Lake
Associationexplained thatsalvinia weevilsfrom Brazi] feed on giant salvinia. In 2018he group
established a weevil greenhouseUncertain,Texago grow weevildor release into Caddo Lake. To date,
350,000 weevils have been released. Pine Island Pond natigela Simpsaqrecredits the weevils for a
slow but dramatic reduction in giant sahani

The video can be viewed owt¥Tube at https://www.youtube.com/watch?v=zQfUUTyyTdg&t=1s

|

Figurel2: Left to right: Sal Masakela (host of Nat@rGeographic's Explorer program), Daren Horton (President of the
Biocontrol Alliance (CBA), and Ted Barrow (Greenhouse Manager for CBA) discuss giant salvinia in Caddo Lake wt
Fear No Weevil story for NATGEO.

12
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by Tim Bister, TPWD
LAKECYPRESSPRINGS

Alligatorweeds present in Lake CygBs Springs. An estimat@écreswere documented during

¢ t 2 52Maannual survey. Alligatorweed flea beetles have been released in the past to help
control the plant. Hydrilla was not detected during tB@17survey, but it has been present in
the past. The presence of triploid (neeproducing) grass carp has prevented hydrilla regrowth.

LAKEMONTICELLO

Hydrilla coverage increasenh Lake Monticellon 2017. It jumped fron® acres0.4 percent of

the surface arean 2016to 61 acregthree percent) in 2017. Water hyacinth coveragm 2017

was similar to the previous yeaHerbicide treatments were conducted by Luminant and TPWD
to reduce the amounbf water hyacinth in the reservairLuminant is shutting down operation

of the power plant in 218 and will allow the Lake Monticello water level to equalize with Lake
Bob Sandlin. This will lower the normal level of the reservoir by 2.5 feet. The lower water level
will strand much of the water hyacinth on dry ground and hopefully reduce its ageen 2018.

LAKEWELSH

Hydrilla and alligatorweed are present in the reservoir, but have not required any treatment.

GILMERRESERVOIR

Hydrilla coverage was estimated 314 acres (31 percent of the surface are®dzNA Yy 3 ¢t 2 5Q
2017survey. The depthontours of Gilmer Reservoir usually restrict hydrilla growth to about 10

feet deep. This results in hydrilla coverage along the shoreline, but does not restrict boater
access.

LAKEBOBSANDLIN

DuringTPWma NRdziAy S Ay dF aA S imSvasHdicctédinnfall eI S e = &
at several locations in the upper end of Lake Bob Sandlin. Titus County Freshwater Supply District
No. 1 officials physically removed 3,255 individual plants in an effort to elimvatier hyacinth

on Lake Bob SandlirAlligatorweed is present in Lake Bob Sandlin. Alligatorweed flea beetles

were released during 2015 to help control the plant. Individual homeowners have submitted

13
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aguatic vegetation treatment proposals to treat alligatorweed (herbicide or physical rainiov
localized areas. Hydrilla waet detectedduring the2017survey.

Lakeh GHEPINES

TPWDRA 02 9SNBR Hy FONBa&a 2F 3IALyld alft@GAYyAlL Ay
routine invasive species survey in August 2017. Upon further inspethe plants likely covered

almost 50 acresr 0.2 percent of the surface areélerbicide treatment was conducted by TPWD
immediately to spray approximately 20 acre’lSACEand NETMWD contracted with private

herbicide applicators to conduct additiohtieatments. Throughout the year, giant salvinia has

also been found on boat trailers at many of the boat ramps at the reservoir. Routine trailer
inspections by USACE staff are conducted in an attempt to keep giant salvinia out of the reservoir.
Water hyacinthonly covered 12 acre.06 percent of the surface are@)t 2 5 Qa HAMT a dzN
This reduction was largely due tioe high water levels in 2016High water levels during 2016
alsosuppressed hydrilla growttiput TPWD estimated 191 acrék%)during their 2017 survey
PfEAIFG2NBSSR O2y UAydzSa ARgatonseed Ibbaetey liavelbeen [ | 1 S
released in the past to help control this species.

Figurel3: TCFWSD boat filled with water hyacinth remofrech Lake Bob Sandlin
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CADDOLAKE

Giant salvinia, water hyacinth, hydrilla, and crested floating heart are the primary species of
concern at Caddo LakeGiant salvinia has been the priority for invasive species
management.There wereb,313acres(21 perent of the surface area)f giant salviniabserved
during the SeptembeR017 Caddo LakéTexas sideqquatic vegetation survey. Thisdsslight
increase from thel,943acres(19 percentpbserved i2016 Herbicide contractors sprayed over
9,000acres(35 percent)of giant salvinian 2017. TPWD released40,819adult giant salvinia
weevils in Caddo.An additional 151,952 weevils were released by the Caddo Biocontrol
Alliance. Weevils in Pine Island Pond had reduced the amount of giant salvinianpiasearly

2017 to the point that herbicide treatment of that area eliminated much of the plants that
remained. Giant salvinia is still present in Pine Island Pond, but weevils are still present as well.
Periodic herbicide treatments are planned to peet plant growth from getting out of control.
Water hyacinth and hydrilla did not require any treatment on Caddo Lak2OitV. First
discovered in 2014, crested floating heart has been monitored and treated with herbicide in
2017. Further monitoring of ested floating heart locations and herbicide treatment will be
necessary in the future.

B LISONDREEKRESERVOIRLAKELONESTAR

Hydrilla coverage was reduced from 38 acres in 2015 to 4 acres in 2016. This is a result of a
shoreline homeowner group thairganized to hire a contractor to conduct herbicide treatment

of hydrilla in the reservoirHydrilla coverage in August 2017 westimated at only 8 acres 0.5

percentof the surfaceared 2 YS2 gy SND& | NB LINB LI NAy 3 2618.NJ L2 G S
Water hyacinth waérst discovered by TPWD during their routine aquatic invasive species survey

in 2016 Plants were removed by hand and treated with herbicide in hopes of eradication. TPWD

met with concerned lake homeowners to discuss the watgacinth infestation. TPWD
SyO02dz2NF 3SR NBAARSydGa (2 F2N¥Y | G{K2NBftAyS 21
any further water hyacinthA small amount of water hyacinth was found and removed by TPWD

during their 2017 survey.Alligatorweedcoveragewas estimated allacres(0.7 percent of the

surface areajn 2017, which is similar to previous years

15
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Harrison Bayou (0401A) is a tributary of Caddo Lakestfém is approximately 14 miles lant extends
from its confluence with Caddo Lake toward the southwesatpoint just upstream of FM 193&ast of
Marshall, Texas

Harrison Bayou is monitored quarterly &tation 15508or flow, bacteria andfor field and conventional
parameters It waslisted for low disslved oxygen i200Q The impairment, which is likely due to natural
conditions,remaired on the 2014 Texas 8303(d) Letd will carry forwardin 2014 bacteriabecame a
concern for nomattainment of standardsBacteria sampling was added in FY 201&&ponse to tle
concernand will continue in 2018

Kitchen Creek is an unclassified water body and a tributary of Caddo Lake. The stream crosses SH 49 near
Smithland and drains into Clinton Lake east of Goat Isléibthen Creek wsamonitored at Station 14998
in 2017.There were no impairments or concerns for this tributary.

{S3YSyld nnnuw A& GKS LERNIA2Yy 2F . A3 /e&LINBaa [/ NBS|
Lake. This segment is generally deep, wide, and supports heavy recreational use including boating and
camping activities. The Big Cypress Creek watershed contains over five thousandf dctsmland

hardwood forest dominatetby cypresswampsBecause athe unigueness of the habitat, tiEPWDhas

designated it an important recovery area for the stéieeatened paddlefish.

The segment waslentified on the Texas 8303(d) Liss havingelevatedmercury in fish tissudow pH
and depressed dissolved oxygia 1998, 2000and 2010, respectivelyThempairments remained on the
2014 Texas §303(d) Listowever,pHsamples collected since 2014 shtivat the standard is being met
and will likely be removed frorthe 2016 8303(d) Listin 2017, TCEQ RegiondrgledSation 15511
guarterly for flow, bacterig and for field and conventional parameter<LI monitoredStation 15022
monthly for field parameters and flovand station 10295 bimonthly forflow, field, andconventional
parameters

16
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TPWDCYPRESBASINBIOASSESSMENTS

Four bioassessment and 10 supplemental fish collection sites were sampled in Marion and Harrison
counties, Texas in the falf 2014. Wo sites orBig Cypress Bayou, one Black Cypress Bayou, and one

on Little Cypress Bayou werelegted to collect fish, aquatianacroinvertebrate, freshwater mussel,
riparian, and instream habitatada in an effort to support thecience needs of the Cypress Environmental
Flows Project and recreational initiatives such¢as 2 5T@ds Paddling Trails and/é® Access and
Conservation Areprograms.

Overall 56 species of fish, 19 species of mussels, and 37 tagaaifc macroinvertebrates wellected
from the Cypress Basin, including three fish specie®ardnussel species of greatesinservatiomeed.
This study foundhat the Cypress Basin aquatic and riparian comities appear to be healthy wittich
communities of fish, mussels, and rigariplants and trees at the folrioassessment sites. While the
invertebrate community scores indicaterse level of impairment, the lovgcores could also be indicative
of a nonregionalized scoring system or lowtban recommended sampkize. Therecommendation is to
continue biological and habitat monitoring tite four bioassessment sites tuantify how fow-ecology
relationships in the Big Cypress and its méjinutaries continue to respontb flow releases vm Lake
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Figurel4: Map of the TPWD Bioassessment Stations in the Cypress Creek Basin
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LAKE 6 O'HE PINES W ATERSHED

¢CKS [I1S Wwh GKS tAySa ¢! ( 836BgKateRileSThel@veripbribaféha |
watershed lies in th&@ineywoodsEcoregion and is composeaf hardwood and pine forest The upper
portion, near Lake Bob Sandlin is in the Post 8makanah Ecoregion which is comprisegaithes of oak
woodlands interspersed with grasslasd The watershed is rural. Land is predominantly used for
agriculture includingsiviculture, poultry, and cattle.Population centers include Mt. Pleasafpop.
16,273) Pittsburg(pop. 4,707) Daingerfield(pop. 2,460) and Ore Citypop. 1,204) Major tributaries
include Big CypressBayou (004), Tankersley Creel0404B, Hart Creek(0404Q, Dry Creek(0404E),
Sparks Branc{®404F) Prairie Creel0404J)Dragoo Creek (04040), Big Cypress Creek above Lake Cypress
Springs (0@5A), Panther Creek (0405Bpnd. NXza K& / NBS1 o6nnny/ 0@ wSaSNID2;
2 GSNEKSR AyOftdzRS [F1S Wwh (GKS tAySa onnno0x 9ffAa
Lake Dangerfield (0404N), Lake Cypress Springs (0405), Lake Bob Sandlimri@40&e Moritello

(0408A).
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Lake O' the Pines was created by construction of the Ferrell's Bridge Dam on Big Cypreds Bi®u
Thereservoir, which isbout 18,700 acreswas created for flood control, but has become a recreation
destination and a major source of water for the regiorhe lake has a total drainage area of 850 square
miles.

Monitoring data indicated that the low dissolvedoxygery [ 1S hQ GKS t Ay Sa NBad
levels and phosphorus was identified as thmniting factor in the reservoir. The Lak€O § K S-PlanA v S &
gla RSOSt2LISR (G2 NBRdzOS LI 2 avlicivistmiproved onRulyy0,2008.y (i 2 |

Stakeholder meetings were held throughout thasin As a result,milestones were developety
individuals with an interest in impravwg water quality The {Plan detailedgoriority controlsthat included
descriptions of the control measures, responsible parties, and timeline along with goals to measure, track,
evaluate, and report progress. Tiseope of the -Plan included an adaptive approach to phosphorus
reduction allowing foupdatesthat may later be identified in the project.

Stakeholders specifiedoluntary actions aimed at redudng non-point source contributions, like
stormwater ruroff. Technical and financial programs were created for agricultural producers; and
local/county programs were created for ite sewage facilities, marine sanitation, and education.
Loading from point sources were addressed through the limitation of ghargjs in discharges from
wastewater facilities.

Phosphorus reduction is being accomplished by using a Total Phosphorus Load AgrEEmRiek)t

between NETMWD anentities with waste water treatment plantWwWTBR2 dzi FF t €t & Ay (GKS [
Pines watershedn 2014 construction oramulti-million dollarupgradeto i KS 't A f A NRA Yi@si t NA RS
initiated to reduce its contribution of phosphorus into the watershed. In 2046 plantdischargd less

than 25% of itphosphorusallocation For all gstems ombinedin 2016 less than 30% ahe annual
allocationwasdischargedh y 12 G KS NBOSAGAY 3 g G Sike theFRAgioydN ¥ 2 F |
began in 2015, the combined amount phosphorus dischargefiom the WWTBA Y G2 GKS [ 1S h
Pines watershedvas approximatsl 56,700 pounds, or less than th#ocationof a single year
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TPLA TOTAL PHOSPHORUS TRACKING

2016 Phosphorus Discharge in Pounds

WWTP Alooation | Discharge | Diference

Daingerfield 510 630 120

Lone Sta 4,050 2,569 (1,481)

Mt. Pleasant 2,180 1,051 (1,129)

Omaha 260 553 293

Ore City 1,000 546 (454)

Pilgrim@ Pride 53,200 12,213 (40,987)

Pittsburg/Dry Creek 570 135 (435)

Pittsburg/Sparks Branch | 1,780 1,151 (629)
Total 63,550 18,848 (44,702)

Figurel6: 2016 TPLA WWP Total Phosphorus Dischargegounds

USACEAKEh OHEPINESMASTERLANREVISION

[11S hQ {KS-purpbsé SservdirZonstructédizor flabd risk nemyement, water supply, fish,
wildlife, and recreationand is managed by the Fort Worth District, USACE.

Thecurrenta I &G SNJ t f I Yy T 2wdd drebarefn MayQ198%K & updte 16 hé 1975 Master
Plan. Rvisiors are neededo address changes in regional land use, populatatdoor recreation trends
includingrecreation facility needsspecial topics such asviasive species managemeand updates to
USACE management policy.

The Master Plan study aréacludes[ 1S hQ (KS ulliayjéént receBiddds Nddakussl R
resources properties under USACE administration. Revision of the Matedoes noaddress in detail

the technical operational aspects of the reservoir related to the water supply or flood risk management

missions of the projecSince piblic particifation is critical to the successful revision of the Master Plan
USACE hosted two public meeting®pril 20170 provide information and solicit input as it prepares to
NEBPAAS (GKS aladSNItfly F2NI[IF1S hQ ¢KS tAySao
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DEWATERINBELOWLAKEh @HEPINESFHERRELSBRIDGEDAM
by Adam Whisenant and Greg Conley, TPWD

. — e e -
In April 2017, the USACE constructedeenporary N e = “"‘;: S ‘/

coffer damin Big Cypress Creek below tkerrell's éﬁ
Bridge Danin order toperform repairgo the stilling
basin and scour area lmv the flood gaes. While |
water was being drained aboweffer dam the TPWD |
Kills and Spills Team (KAST) an@dwbD Inland
Fisheriesiarshallmanagement team monitored the
dewatering processTo minimize impacts to state e
resources, TPWD KAST worked with USACE = . Q
develop a Aquatic Resource Relocation Plan to mo'-'b

fish and freshwater mussels downstream of tH ’

dewatered areain Big Cypress CreekUSACE
relocated several thousand fish representing 2
species. A contracted biologist relocated 74¢;
freshwater mussels represeng 17 different species,
including one Texas Pigtoe, a state threatent

tagging 15 with radio transmitters to monitor theit
movement in the river basin.(Photos courtesy off

Adam Whisenant, TPWD N

Figurel7: Mussels relocated from below Ferrell's Bridge C

Figurel8: Paddlefish being tagged with radio transmitter
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by Lucas Gregory, PhD., Texas Water Resources Institute

LY WwanmnI GKS | {5! bl Gdz2NF f wSaz2dz2NOSa Mwatgi RGP GA2Y
Initiative (NWQI) program begamWRIsubsequently began efforts to monitor and assess the effects of
conservation practices implemented through this program on water quality in January 2016. Water
Monitoring Solutions Inc. and Hoffman Environmentalinc. provided local runoff event monitoring

support. However, after three years of program implementatioafuxal ResourceConservationService

ended the program in the watershed. As a result, monitoring was ¢etegbfor the project at the end of

August 2017. This resulted in 18 months of water quality data collection. While this is deshodata

set, several informative comparisoase described below.

Water samples were collected from 10 sites (2-balin, 4 farm scale, and 4 field scalduring the
monitoring period. Samples were processed to determine nutrient, sediment, and bacteria concentrations
How volume was recorded to allow for loading calculations. Monitoring was set up to compare
managementpractice scenarios which are intended to reduce offsite nutrient, bacteria, and sediment
loads from the treated area compared to untreated areRigure19). Runoff samples collected from farm
and field sites following rain events ranged in number froro 82. Creek sites on Boggy and Prairie Creeks
produced 35 and 34 samplesespectively. Both creeks did go dry during the summer o62batdid not

in 2017.

Data Collection |# Sampling

Site Type |County| Practices Applied Acres Period Events
1A Field Titus Pasture Platnting, prescribed grazing, nutrient mgmt, waste application 1 Feb 2016-Aug 2017 16
2A Field Titus Silvopasture, Forest stand Improvement,prescribed grazing nutrent mgmt  1.12 | Mar 2016-April 2017 5
3A Field | Camp Control: natural forest revegetation only 0.81 | Mar 2016-June 201} 10
4A Field | Camp Forest planting, forest stand improvement 0.58 | Mar 2016-June 201} 8
1B Farm | Titus Cover crop, prescribed grazing, nutrient mgmt, waste application 4.56 Feb 2016-July2017 16
2B Farm | Titus Silvopasture, Forest stand Improvement,prescribed grazing nutrent mgmt  9.34 Feb 2016-Aug 2017 12
3B Farm | Titus Cover crop, prescribed grazing, nutrient mgmt 4.63 Feb 2016-Aug 2017 20
4B Farm | Camp Control: continous grazing, periodic fertilizer application 2.92 Feb 2016-Aug2017| 22

Pasture Planting, Litter Application, Prescribed Grazing, Cover Crop, Silvop
Boggy Instreaml Morris Establishment, Waste Treatment, Pond, Incinerator, Herbaceous Weed Co
SH 11 Forage Planting, Fencing, Forest Site Preparation, Tree/Shrub Establishment|
Stand Improvement

50,060 | Jan 2016-Aug 2017 35

Prairie
FM 557

Instream| Camp| Forest Site Preparation, Tree/Shrub Establishment, Forest Stand Improvemef8,024 | Jan 2016-Aug 2017 34

Figure19: Descriptivénformation for sampling sites

For comparisompurposes, data were aggregated by treatment type to evaluate changes in management
within similar usage scenarios. In managed forest areas, planned reforestation activities were compared
to natural revegetation and in livestock grazing operations presdrigeazing was compared to
continuous grazing. Similarly, monitored creeks were compared with Boggy Creek representing the
WGNBIFIGSRQ 61 GSNAKSR YR tNIANARS / NBES]T NBLNBaSyidAy
As expected with runoff water quality data, considerable variatiorncentrations and loads occurred.
Effects from site specific factors including rain event characteristics, recent management operations
(change in ground cover, soil disturbance, stocking rates, etc.), and wildlife presence were all factors
influencirg results. Despite this, several significant differences in constituent loading rates between some
treatments and controls were identified during the monitoring period. In the forested setting, no
significant differences in median constituent loads wermnitfied. This result is likely a function of time.
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Each plot was cleamut followed by debris stacking prior to pine tree planting in the treated area. The 18
month monitoring period did not allow sufficient time for stand establishment to occur andfisiymti
differences in water quality to materialize. On properties managed for livestock, some significant
differences were observed between treated (prescribed grazing) and control (continuous grazing) sites.
Only median loads foE. colitotal suspendedsolids (TSS) and nitratetrite nitrogen were statistically
different between treatment typesHgure 20.
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Figure20: Prescribed versus continuous grazing data boxplots

Total Kjeldahl NitrogeiTKN) total phosplorus, and orthephosphoruswere not significantly different
between treated and control plots. However, loadings for all parameters trended higher for the
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continuous grazing plot than those under prescribed grazing management. This outcome is expected due
to the improved health and proper functioning of the watershed under prescribed grazing conditions
compared to continuous grazing. Proper grazing management maintains increased ground csiker on
and promotes enhanced root growth, increased water infiivai decreased runoff, and subsequently
leads to lower overall constituent losses in runoff. Grazing timing relative to runoff events can yield large
constituent loads; but over time, total loads are commonly reduced from those produced on continuously
grazed sites. The short monitoring duration likely moderated the observed differences in water quality
between sites.

Instream water quality differences between Boggy Creek (treatment) and Prairie Creek (control) produced
some significant diffrences. Mediattoads for TKN, orthphosphorus, ¢tal phosphorus andE. colivere
significantly different whilenitrite-nitrate-nitrogen and TSS were not statistically different. Median
constituent loads from Boggy Creek were higher than in Prairie Crgelagement pactice
implementation in the watershed was much lower than anticipated making it difficult to identify
differences in water quality based on management effects. In the Boggy Creek watershed, less than 6% of
the total watershed area received management igmpkentation making it quite difficult to observe
changes in water quality because of management implementation.

Segment 040dkegins just downstream of Fort Sherman Dam on Lake Bob Sarfsfieam flow is
influenced directly byreleases from the damrThis section of Big Cypress Crégkhe most urban
influencedsegment in the Cypress Creek basin. Population centers include Mount Pleasant, Rigisdurg
Daingerfield During periods of drought or low flow, the creelprmarilycomposed ofreated municipal
and industrial wastewateeffluent. The Big Cypress Creek watershed also contains numeaulsy
operations.

Segment 0404vas listed for bacteria in 2003and for sulfate in 2014Water samplegollected since the
last asessment indicate that for bacteria and sulfate continuexaeed water quality standards in this
segment TCEQ will use information frombacteria studycompletedin 2011 to determine the best
management strategy to address the bacteria impairmeifate monitoring will continue in 2018
Concerns for screening levels for chloroplaylhitrate, and total phosphorus are shown in #44 IR
TCEQ Region 5 monitors stations 10308 (Big Cypress Creek at SH 11) and 103poe&idCreek at US
271) each month foflow, bacterigandfor field and conventional parametersStation 13631 (Big Cypress
Creek at US 259) is monitorbg TCEQ Regionduarterly for bacteria,and for conventionaland field
parameters.
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WILDTURKEYREINTRODUCTION

Eastern turkeys were once numerous in East Texas. Thanks to a restocking program by TPWAY, they m
once again inhabit the pingyoods in large numbers. In December 2017, NETMWD staff joined IdPWD
releaseten Eastern Wild Turkeyis CampCounty. The turkeys, which were captured in Missouri, were

NBf SIFAaSR 2yi2 fFyR dzZZJAGNBFY 2F [I1S hQ (GKS tAySao

The release site is a 10,0@@re ranch that has undergone significant improvement to provide critical
habitat for the turkeys.Tree tinning, controlled burns,understory clearing and replacing clogged
culvertswill improve habitat, increase stream flpand improve water qualityThesdand management
practices along severaliles ofBig Cypress Bayou vglive theturkeysa suitable environrant for survival
and reproduction:It's good for the turkeys, and the landowneThe restoration also helps the quality of
water in streams and therefore, helps our watershed." Laishley OverdykeCLl

More stockings are planned for 2018.

b SRR i

Figure21: Ten healthy turkeys took flight in their new homeCamp County
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Ellison Creeksometimes called Lone St&pservoir is just west of Lone Star in southern Morris County.
The drainage area of ¢hEllison Creek watershed is thidgven square mileand has asurface area of
approximatelyl,516 acres Thereservoir provides process water and cooling water for Lone Star Steel
Company andhe Southwest Gas and Electric CompBiyver Plant

EllisonCreek Reservoir is on tl2014 Texas 8303(d) List Polychlorinated biphenyls (PCBs)fish tissue

and sediment toxicity. Th2014 IRists Ellison Reservoir with concerns for screening levels for cadmium,
iron, lead, mangaese, nickel, and zinc in sediment. TCEQ Region 5 mo&aticn 14473, located at the
dam, quarterlyfor metals in water and field parameters

Tankersley Creek arises in Titus County northwest of the city of Mount Pledbanstream flows in a
southeasterly direction for approximately two miles before it enters Tankersley Lake. Downstream of the
impoundment, the stream flows about eight milesite confluence with Big Cypress Creek at the Fitus
Camp county line.

The 2014R indicates an impairment for bacteria. Thieekwas first listed as impaired for bacteria in
2000 and concerns for screening levels of ammonia and total phosphorous have also been identified
TCEQ will use information from a bacteria study complete2Ditil to determine the best management
strategy to address the impairmenData collected since the last assessment indicates tiaateria
concentrations on Tankersley Creek continue to exceed water quality stan@uedsterly smping for

flow, bacterigandfor field and conventional parametevsill continueat station 10261 (Tankersley Creek

at FM 3417)n 2018

Hart Creek, an unclassified water body, rises 4.5 milethrad Mount Pleasant and runs southeast for
twelve miles to its confluence with Big Cypress Creek. It receives surface drainage from Hayes Creek and
Evans Creek, small tributaries eabMount Pleasant. The City of MouRteasant WWTP outfad located

on Hart Creekupstream ofCounty Road 4550.

The 2014 IR indicates an impairment for bactddart Creekvas first identified as not meeting the water
guality standard for bacteria in 2006 and concerns for nitrate have also been identifi@BEQ will use
information from a bacteria study completed in 2011 to determine the best management strategy to
address the impairmenData collected sirethe last assessment indicates that bacteria concentrations
on Hart Creek continue to exceed water quality stadd&uarterly sampling foflow, bacterig andfor

field and conventional parametemsill continue at station 1026 (Hart Creek at County Rd 4550 in
2018.

The headwaters dDry Creelare located south of Pittsburg, Texas. Theek flows toward the east to its
confluence withBig Cypress Credak northeast Camp County. TH#14 |Ridentifies a concern for
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screening levels for nitrateStation 10274 (Dry Creek at McMinn Roadjnonitored quarterly forflow,
bacterig andfor field and conventional parameteis 2018.

0404F ¢ SPARKERANCH

Sparks Branch is tributary o
Dry Creek. Iteginsin City
Park in Attsburg and flows | ..
approximately 4 miles to the/isa
east toward the confluence/te
with Dry CreekThere is little g8
riparian vegetation along theg

stream as land in the Spark
Branch watershed IS
intensively used for pastures
and grazing. Sparksradich
was not assessed in th2014
IRdue to lack of dataSampling
at @unty Road 4220 began in
2016

e

Figure22: Sparks Branch ato@inty Road 4220

0404J ¢ PRAIRIEOREEK

Prairie Creek flows on the southern border of Camp County before its confluence with Big Cyge&ss Cr
near US 259. The stream remains on #@14 IRwith a concern for nofattainment of the 24hour
dissolved oxygen average and minimum critefie.S [ I { S h ®laniwkr&groupiidérBifie@4t
hour dissolved oxygemonitoring as a priority fothis watershed to determine potential impacts on
loading into thereservoir.

0404N ¢ LAKEDAINGERFIELD

Lake Daingerfield is an eigkéigre reservoir which was completed in 1935 as a Civilian Conservation Corps
project. This segemt is listed on theTexas 8303(d) Ligbr nonsupport and concern for the screening
level of mercury in fiskissue

0405¢ LAKECYPRESSPRINGS

Lake Cypress Springs is located near the headwaters of Big Cypress Eraeklin County, south of the
City of Mount VernonThe watershed is primarily rural thoudgtomeshave beenconstructed on the
lakefront in recent yearsNearbyagricultural activity incluesdairy, poultry, cow/calf operations, and hay
meadows.Lake Cypress Springs is regulated by Emanklin County Water District and is a popular
recreational reservoir

Lake Cypress Springs was first identifietrgmaired for elevated pH in th2012 IR The listing continued
in the 2014 IR as didocerns for chlorophylh. Data collected throdg2017 confirm that high pH is still
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an issue in the reservoiTCEQ Region 5 santblguarterly forbacteria and forconventional and field
parameters at three locations loake Cypress Springs in 2017

0405A ¢ BIG CYyPRESEREEKABOVHAKECYPRESSPRINGS

This section of Big Cypress Creek flows through land and grazing pastures. Several poultry operations are
locatedwithin its watershed. Much of the riparian vegetation along the creek has been rem®&igd.
Cypress Creek wataced orthe Texas §303(d)dt for depressed dissolved oxygian2014 A preliminary

review of data collected since the 2014 listing indésahat dissolved oxygen in the creek remains low
The2014 IRalso shows &oncernfor bacteria Quarterlysamplingfor flow, bacteria and for field and
conventional parameterat Sation 15260 (Big Cypress Creek at SH 37) cordinu2018.

Figure23: Stream flow measurement on Big Cypress Creek at SH 37

0408¢ LAKEBOBSANDLIN

Lake Bob Sandlin is located immediately below Lake Cypress Springs and Lake Monticekenidieis

a popular recreational and fishing lalket isregulated by the Titus County Freshwater Supply District #1.
No impairments or concerns were identified in #8684 IR Conventional and field parameters and
bacteria samples were collectedigrterly at three stations by TCEQ Regian 8017
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RAINFALL INHECYPRESGREEKBASIN

The 39year averageannualrainfall recorded at Lake Bob Sandlin Ft. Sherman Dam was 52 pehes
year, while 48.5inchesof rain wasmeasured in 2017. The area experienced ansuwally wet August
receivingapproximately 8.5 inches of raifollowed by a dry fallwith only 4.04 inches combined in
September through NovembeRue to the dry fall, no water was released fraivake Bob Sandliafter
September 5, 2017Therelease totalfor 2017 wasapproximately 25 percent lower than the historical
average of 90,354crefeet, and significantlyess than the 280,000 and 170,000 atzet of water
released in 2015 and 2016, respectively.
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Figure24: Annual Rainfall and Releases from Lake Bob Sandlin
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CADDOLAKER.OODING

The thirteenrmonth period from March 2015 to April 2016 was unusually weh the basin receiving

record rainfall in 2015An interesting note is thaCaddo Lake has reached floodgstg172.00 feet) only

34 times since April 1921. Figkthe 34 flood stage events came within this recent thirtaeanth period
including the fourth highest water level ever recordsdl 79.95 feet on March 15, 2016. Prior to this, the

only other times that Caddo Lake has reached flood stage five timesirigla period was in the decades

2F GKS MponQad YR mMpnnQa gKAOK gl & LINAR2N) G2 GKS

Level Level Level Level
Date (feet) Date (feet) Date (feet) Date (feet)

5/5/1958 182.92 5/24/1953 176.64 5/8/1991 174.90 4/23/1927 173.44
4/5/1945 182.31 6/9/1946 176.32 4/29/1921 174.34 3/15/2015 173.05
5/3/1966 180.70 4/5/2016 175.90 5/4/1922 174.14 1/4/2016  173.00

3/15/2016 179.95 4/30/1973 175.78 4/17/1942 174.14 3/13/1990 172.80
5/4/1957 179.22 3/7/2001 175.60 12/16/1961 173.95 7/28/1933 172.74

5/24/1930 178.74 2/20/1950 175.34 1/5/1938 173.94 1/4/1941 172.64
5/9/1944 178.54 1/13/1932 175.24 12/26/1929 173.84 5/14/1935 172.54
4/2/1989 177.10 10/20/2009 175.20 12/8/1974  173.75 5/14/2015 172.00
1/1/1988 176.70 12/21/2001 173.60

Figure25: Caddo Lake Historical Flood Stage Levels
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Figure26: Big Cypress Bayou flooding on April 2, 1945
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BLACK BAYOU, JAMES OBAYOU , AND BLACK CYPRESS

BAYOU W ATERSHED S

TheBlack CypressVl Y S & Q, and Bléck Bayou Watershedre in the Pineyoods EcoregionThe
watershed is approximatel§35 square milesand is composed of a mix of rich bottomlarafgine and
oak forestawith scattered areas of cropland, planted pastyrasd native pasturesontinuous and well

developed ripsian woodlandshelp define the landscapd&?opulation centers include Hughes Springs,
Linden, Atlantaand a portion of Jefferson.

Figure27: Black Cypress, JaniBayou, andlack BayoWatersheds andlonitoring Stations
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