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This Year’s Highlights

The 2011 Texas Drought

Introduction

The 2012 Basin Highlights Report is intended to provide a brief
overview of the prevlousyaar’s events and ongomg programs in

the upper and midd|
relevant to the Clean Rrvevs Program (CRP). Activities described
in this report indude the surface water quality monitoring ac-
tivities of the Angelina & Neches River Authority (ANRA), events
thatcould effect water qpnllty (such as the drought), and speml
projects in the basin.

AboutThe Angelin: N sthorlty
ks

Zandt, Smith, Henderson, Newton, Cherokes, Anderson, Rusk, Houston,

Nacogdoches, San. Shelby, Angelina, Trinky, Sabine, Poik,

Jasper, and Orange.

water bodies in the basin, as well as. publlc outreach efforts.

River Basin.

This Year's nghllghts drink-

In 2011, the in i rch of i and

spread reaching a peakin !he first week o October 2011. At that

some level dquht and nsrly ninely pen:ermﬂ the state suf-

fering’ drought, the level that the _

US. Drought Monitor assigns. U.S. Drought Monitor ~ <zt
Toxas

Asthe dmugl\lceﬂlmed throughout the year, several reservoirs

in the basin reached hi low s. y and
creeks went dry and reoe-vmg watevs became more effluent-
to conduct

Brlmii s Vecrpovind) : e
d somei i uch

as Specific Conductance, Total Suspended Solids, and Chloride, at

several monitoring stations. However, the amount of d:
ly present is not enough to adequately evaluate the true impact
of the drought on water quality. In order to better understand
these issues, the TCEQ issued an interim guidance document ad-
e e . . Fpnrieh

odsof extended droughts. This guid donpa
iiabdrsviicts |k bt
the extent of the drought effects. U.S. Drought Monitor - October dth, 2011

ing th year ANRAb i ic ph h

d Thepan- [(J, S/ Drought Monitor 3.7

of our
interactive, allowing a full
stations. These images are available for viewing on our website
atwww.anra.org. (see page 10 for more details). ANRA also had
the pleasure of giving a presentation at the 25* Annual Surfam
Water Quality Monitoring Workshop, in which we i

Texas.

this technique to other river authorities i entities

Texas. Currently, to ANRAS
monitoring activities, but we are hoping to work with other en-
tities to f i i h h

the state.

Three CRP mamcmg sites were :elomed nZOl | One siteonthe

Angelina River dduetoa

outfall. Amonitoring station on Sam Riybum Rssvulybadm be
d by the

moved due to the low water

the City of Tyler was,
data accuracy (see page 16 for additional details).

U.S.Drought Monitor - January 31st, 2012

This Year’s Highlights (cont.)

In November of 2011, the EPA approved the 2010
Texas Integrated Repam This report |s
the

.czoﬂ'l‘snrowght
Wiccisyess psiod i Nevesnl October 2011 was hed
in th hi ding to State Climatok

every two
paired waters as required by the dnnvmu Act
(see page 13 fora list of impaired water bodies in the.
upper portion of the basin). Numerous water bodies.
in the basin are considered impaired, with most of
those impairments beifig related to elevated bac-
teria concentrations!

A projectis clirrently on-going in the basin to as-
sess baaen: bnpatmems in Attoyac. aqou. The

primary g
t

page 16.

Finally, the ANRA Environmental Laboratory, with
assistance from the Clean Rivers Program, was able
to purchase aulomaled equlpm fo: nutrient

It I hot. According to the Nadonal Weather Service, the
months of June: lhvwgh August 2011 in Texas were the hottest three-month
|period ever reported by any state.

Due to the drought, the TCEQ aurtailed junior water rights throughout a large
portion of the basin in November 2011. Since December 2011, the situation has
impreved considerably. Two months of above average rainfall have reversed
the trend in our reservoir levels and brought our rivers back up to
more normal levels for the time being. However, we still have along waytogo
before conditions retum to normal. By the end of January of 2012, the situa-
tion had impraved enough that the TCEQ released the suspension on most,
but not all,of the previously suspended junior water rights.

The National Weather Service Shreveport Forecast Office has published a list
of cities in the area and how their rainfall since March of 2010 has compared
tonormal. As of Feb 3rd, 2012, Lufkin is still 30.63 inches shy of normal rainfall,
while Tyler remains 33.24 inches below normal.

analysis, Thi wil
the laboratory analytical capacity, and allow for
much lower limits of quanititation, particularly for
Total Phosphionus.

basin, i i
have had to i drought ds iminishis
watersuppia Some emmsthn nomallydepend upon surface water to
meet their needs are tuming well

in order to supply a consistent and reliable source of water.

While the above average rainfall during the
past few months is certainly helping area
reservoirs recover,itis aslow process. The
reservoirs remain at historically low levels.
It will take several more months of above
average rainfall to finish recharging our
reservoirs and aquifers.

The drought and record heat were hard on
the trees in Texas as well. The worst wild-
fire season on record also occurred during
2011. Wildfires raged throughout the state,
buming an estimated four million acres.

In its three month forecast for February
through April 2012, the Climate Predic-
tion Center anticipates that the drought
will continue, but there is a possibility
ofsome continued improvement in the
tion of the basin.

Dspne the recent improvements, and
ly optimistic outlook for the

equaling or exceeding 100 dar
year2011 (through Octaber 17, 2011). Graphic areated by Brent McRoberts, Office of the
State Climatologist, from Applied Cli dat The

& spring, it is too soon to call the drought

2011
October31, 2017)

over. Meteorologists and climatologists
have warned thatiit looks like La Nifia will
persist, bringing another dryyear overall.
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Effects of the Drought on Water Quality Parameters

Effects of the Drought on Water Quality Parameters

10635 - Angelina River at SH 1798

The Angelina River (Segment 0611) encompasses a length of 104 miles and extends from

the Upper Angelina sub-basin to the Lower Angelina sub-basin. This segment originates

from the aqueduct crossing 0.6 miles upstream of the confluence of the Paper Mill Creek
County to th of Barnhardt Creek and Mill Creek at

FM 225 in Rusk County.

As the drought has worsened, an increase has been noted in Specific Conductance, Chlo-
ride, and Total Dissolved Solids at multiple stations along the segment. Shown below are
the analytical results for routine monitoring samples collected at Station 10635 (Angelina
River at SH 1798). Similar trends have been observed in the data collected at Station 10633
(Angelina River at SH 204) and Station 10630 (Angelina River at SH 21). The elevated Total
Phosphorus results observed at 10635 is not seen at 10633 or 10630. However, there is
an observed increase in the Chlorophyll-a values for Station 10630, Currently, there is not
enough data to determine a cause for these increases, or to speculate on the duration of
these elevated levels.
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Ayish Bayouat SH 103
May2011

Ayish Bayouat SH 103
July 2011

Ayish Bayouat SH 103

15861~ Ayish Bayou at SH 103
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Reservoir Levels During the Drought

Interim Guidance for Routine Surface Water Quality Monitoring During Extended Drought

Reservoir Levels During the Drought

During the Drought of 2011, several reservoirs in the basin reach record low levels. This lmpicled not only recreational uses of
+

nd upon r. In the final months of

g rainfall However, it will take

the water, but also j; water supplies form leper
ZO‘Iand'heﬁmfewmomhsdmlz, been observed due to abov
ofrainfall for th irs to retum (o(heiv normal levels.

-1 Sam Rayburn Reservoir at Marion's Ferry
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Interim Guidance for Routine SHrh‘hr Quality Monitoring During Extended Drought

Quality released an interim guidance

to monitor in order to better evaluate water quality

d di the foll.

In response to th ded drought condifions, the Texas C

document i 2011. This d ils additional

data collected during drought periods.

According to the guidance, monitoring ! according to
Schedule and | itoring sites as yx uld

mally do to mieet routine commitments.

station is dry.

flow conditions, even if the

If the monitering site is off a lake or reservoir where itis
possible b Pl il

ahead and
data (field, i

water samples, etc).

1f the monltodng site is a stream/river, and thereis water

within

and mini di
asd g0 ahead and coll
monitoring data ﬁdd, conventional water s:mpls m
tfpossible, atthe site wh

is collected.

Determine pool characteristics according to thefollowing
guidance:

«  Apoolisdefined as anything greater than or equal to
10 meters in length and greater than or equal to 0.4
meters in depth.

Piney Creekat FM 358

April 2011

The total length of the reach upstream/downstream
o S svtion to determik | hould
be between 500 and 800 meters.

+ A physical measurement is the preferred method for
3 e J cinverag, bk il it

mate can also be made.

Report the following pool characteristics:
Maximum Pool Width (meters)
Maximum Pool Depth (meters)
Pool Length (in meters)

Percent Pool Coverage in 500 meter reach

Report d i
in relation to the bridge crossing,as well s other per-
tinent details such as the presence of fish, mussels, or
other wildlife.

dfield data in the
Information System (SWQMIS), even lf!ﬁe s!mlon is dry

Note comments indicating drought conditions.
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Using Google Earth to Monitor Drought Conditions Over Time

Using Google Earth to Monitor Drought Conditions Over Time

hi i 5300 the drought in East Texas, when combined with the timeline fea-
il |n the bism. he upd: fre berof 2011 ture in Google Earth, the images provide a powerful illustration
and extends from Lake 0O'The sz in the nonh tothe City of of the effects that the drought has had on cur area.
Zavalla in the south. It indudes area cities such as Lufkin, Nacog-
doches, Henderson, and Longview. Of special
erage of Lake d d of Sam Rayburn &
Reservoir Because the imagery was collected near the height of """ 201! 1Py ghtGoogle.

AttoyacArm of Lake Sam Rayburn (Hwy 103 crossing) Attoyac Arm of Lake Sam Rayburn (Hwy 103 crossing)
January 2009 November 2011
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Special Projects — Development of a Watershed Protection Plan for Attoyac Bayou

Special Projects - [ p of a Watershed Plan for Attoyac Bayou Special Projects - Development of I‘thd Protection Plan for Attoyac Bayou (cont.)
Devel of a Watershed Pi Plan for Attoyac Bayou Preliminary Water Quality Results & »
ry
Th inth In July 2010,Stephen . Austn State Universty (SFASU) ﬁeld | 20041 Rty byen © 34 £38 . oo M ekt
listed as an mpmd water bodyon the Quality | Proj and Ob; personnel began collecting surf
Inventory and 303(d) List due to high levels of . co. Three mitting them to the ANRA I Laboratory for
db; . quality analysis of the following parameters: . J
Authority, the US. GauloglalSurvey,andlheTexlsCommls- Inthe
sion on Environmental Quality have provided water quality sampling and amlysts + Ammonia-Nitrogen 1
data on the bayou for a number of years. Beginning in 2000, | . T + Nitrate+Nitdite-Nitrogen H
data collected for E. coli have consistently shown elevated sive GIS inventory ;':dmm X T
E. coli levels that exceed the applicable Texas Water Quality Phosphorus A
Standards. T TotalSuspended Solick it
tially explicit modeling + Ecl Aoy A s
Studies done to understand bacteria and nutrient load X N e YOOIy
the area seem to }ustlfytheknvyac’s -mpmmem llstmg, bm tial source tracking -
e e
o didetify sourcesof E.coll . o \ -
T y o 0 P o ey Sampling is performed biweekly at 10 routine stations, quar-
far. . . . 20043 Anoyec Beyos € 6 138 esdnts (gl esets
project i collecting additional water quality and qualty ‘ R v trestmes and at 2 s, ad ,
data that will help to develop a v . fE. oo Stormwater sampling oceurs in response to raind
caliloadings in the water body. Local stakeholder input will —_——
fther factams the sccurste ""’,’1"“::‘"’" ool Laboratory and feld datasfrom the study is being submitted g —
phipelbnin it (PR to TSSWCB fof indusian in the TCEQ' Surface Water Quality =
protaction o System (SWQMIS). . AT
A B P PIn P QY et sl rabss has ot yt been :;__,_, e FHT IR
Segment | StationID_| Station Name Frequency .~ | Pa fthe data sugg
0612 10636 Attoyac Bayou at SH21 Biweekly F.C,B,85T drought is having an effect on the parameters being moni- / / / / / / / / / / / /
s Y5252 SH7 = S FCBesT tored. For several monitoring stations, data appears to show
=th TR an increase in nutrient levels such as phosphorus and am-
e 200 Mioyic RayoiFM138 Brweskly ACLAN monia asthe drought conditions worsen. Elevated Total Sus-
0612 16073 Attoyac Bayouat US 59 Biweskly FCREST pended Solids also appear more frequently as the flow dl-
0612 20842 Attoyac Bayou at US 84 Biweekly RCREsT bodies dry up.Th
06128 Y6083 Waffelow Creck at FM 95 Biweekly ToaesT of predpitation also appears to have had a positive m\pm .
w6124 16084 Terrapin Cresk ot FM 95 Bimeckly FCREST on bacteria evels.
0612 20843 Naconiche Creek at FM 95 Biweekly RCREST Following completion of the sampling and analrysls portion
0612 20844 Big lron Ore Creek at FM 354 Brweekly, Stormwater F,CR8sT of this project, SFASU and ANRA will H
0512 20845 West Ci Biweekly FCBEsT the monitoring and assessment report for inclusion in the s L
w12 wwier City of Garrson WWTF Efiluent Quartedy FCg85T watershed protection plan. .
0512 w2 Chireno ISDWWTF Effluent Quartedly FCBEST et oo e projec L
w12 wwiE Martinsville ISDWWTF Effluent Quartery FCREST Fopuii ore ////////////
0612 WWTES of Centes Water Treatment Filter Backwash Quarterdy F,C,8,85T Aoy Casitier
- - Watershed Coordinator
. "B Bcteria BST=| i Tncking Castilow Environmental Services, LLC
Ammonish,
acastlowQ castilawerwircnmental.com
Project Partners ) 4 Project Partners (cont.)
: Plan for. 2o r
A
-t il L e 6% e 1117 RESEARCH ) CASTILAW
Soil and Water Consarvation Board (TSSWCB) through a Clean Water Act, Section 319(h) Resources [mmmR . EXTENS!ON Exvisosuintar Siavices. 10
grant from the U.S. Environmental Protection Agency (EPA). T T & Macoes e Armert.
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Incorporating Panoramic Photography into ANRA’s Surface Water Quality Monitoring Program

P P i into ANRA’s Surface Water Quality Monitoring Program
Introduction Where to View the Panoramas
Beginning in the 2 Quarter of FY11, ANRA Clean Riv- Al ilable on ANRA's website at ing addi
ers Program personnel began taking panoramic photo- i .
graphs of our monitoring stations. These images offer p: r_quality, _sites/

for different i stations can be selected from ei-
ther a list or a map. At stations where several panoramas have been
created, the panoramas can be selected by date from a pull-down
menu in the image viewer. This allows the user to compare site con-
ditions on various dates to see seasonal variations.

the viewer a full 360° view of the monitoring stations,
allowing for an enhanced viewing i o
pared to traditional photographs.

Benefits and Potential Uses

There are numerous reasons for incorporating pan-
oramic photographs into water quality monitoring pro-
grams. Some of the reasons are listed below.

+ Panoramic photography allows for a 360° interac-
tive presentation of environmental conditions as-
sociated with monitoring events.

The photographs allow for the capture of up-
stream, downstream, left bank, right bank, canopy,
and substrate views in one panoramic image.

The interactive nature of the panoramas allows for
rotating and zooming in order to better observe
such things as weather/cloud coverage, pool reach,
drought effects, pollution sources or illegal dump-
ing, signs of contact recreation, etc.

If each panorama is created in conjunction with a
monitoring event, the panoramas can be used to
of i

conditions.

If panoramas are captured from the same location,
monitoring site conditions are easily compared
over time.

Integrated Google maps can provide improved
spatial awareness.

Neches River at US 69
April 2011

‘NM’; Surface Water Quality Monitoring Program

A couple of example panoramas
This page will showcase several exampleffanoramas,

Ratcliff
November2011

Lake Ratcliff
March 2012

ANGELINA & NEcHES RIVER AUTHORITY
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h hy Into ANRA's Surface Water Quality Monitoring Program l ‘
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ANRA Water Quality Monitoring Sites in the Neches Basin for Fiscal Year 2012

ANRA Water Quality Monitoring Sites In the Neches Basin for Fiscal Year 2012 Water Quality Monitoring Sites In tuhos Basin for Fiscal Year 2012
ANRA Reported CRP Monitoring Stations In the Upper Neches River Basin by Segment
Segment | Station ID Collected by Frequency Parameters
0604 10585 Neches River At US 69 ANRA Quartery FCB
06044 12528 Cedor Creek At CR 1236 ANRA Quarterly (241
06048 1008 Cedar Creek At FM 2497 ANRA Quartery FC8
0608 13529 Humicane Creek At SH324 ANRA Quarterdy RCE
0604C 10492 Jack Creek At FM 2497 ANRA Quartery FCB
0604D 16096 Piney Creek At FM 358 ANRA Quartery FCB
06040 10899 Biloxi Creek At Angelina CR216 ANRA Bimonthly kB
0604 16097 Biloxs Creek At FM 1318 ANRA Quartery FCB
0604N 16098 Buck Creek AtFM 1818 ANRA Quarterdy RCB
06047 17339 Lake Ratchff ANRA Quartery FCB
06064 18301 Prairie Creek At SH 110 City of Tyler Quartedy FC8
06060 10522 Black Fork Creek At Smith CR 46 City of Tyler Quartedy RCE
0610 15524 ‘Som Rayburm Near Shirey Creek ANRA Quartedy FCB ‘
0610 15523 Som Rayburm Adjscent To Alligator Cove ANRA Quarterdy FCEB
0610 21100 ‘Som Rayburn Near Marion's Feny ANRA Quartery FC8
06104 15361 Ayish Boyou At SH 103 ANRA Quartedy. FCB
0611 10635 Angelina River At FM 1798 ANRA Quorterdy FCE
0611 10633 Angelina River At SH204 ANRA Quartery
0611 10630 Angelina River At SH21 ANRA Quartedy
06118 16201 La Nana Bayou At Loop 224 Nerth ANRA Quortery
06118 10474 La Nana Bayou At Nscogdoches CR526 ANRA Quartery
06118 20792 La Nana Bayou Upstream Of East Main ANRA Quarterly
0611C 14477 Mud Creek AtUS 79 ANRA Quartery
0611C 10532 Mud Creek AtUS 84 ANRA Quarterdy
611D 18302 ‘West Mud Creek East OFUS 69 City of Tyler Quorterdy l
06110 10542 ‘West Mud Creek Upstream of WWTP City of Tyler | Quanedy 3
0611Q 15801 Lake Nscogdoches In Main Pool ANRA m: RCB
06110 17818 Lake Nacogdaches Upper Lake ANRA_ i ery FCB
0612 10636 Attoysc Bayou At SH21 ANRA Quartery FC.8B
0612 15253 Attoyac Bayou At SH7 1 Quartery ]
0612 16076 Attoysc Bayou At US 59 Quarterdy FC8
Parameter C i B=Ba e pa incl
18-21.
quality/ap/

ANGELINA & NEcHES RIVER AUTHORITY
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Water Quality Monitoring in the Upper Neches Basin

Impaired Water Bodies in the Upper Neches Basin

Water Quality Monitoring In the Uppcr Neches Basin

InFY 2012, the Angelina & Neches River for field, with
an additional site belng rnonnored blmomh|y brbacvem The(nyof Tyler has Qmomtodng mens wlthm the Upper Ne(hs Ba-
sin. 111eTexas the b

LL.erM‘.lo GhalE

Impaired Water Bodies in the Uppo‘p&es Basin

Numerous water bodiesin the Upper Neches Basin are listed ired due to bacteria (E. col). Th I nutrient

and depressed dissolved several segments.

the 2070 Texas inte;

ated Report?)

ents in the Upper Neches Basin (As I

Number of Routine Monitoring Sites in the Upper Neches ‘Segment Name. impairments Concarns
Sampling Entity Fleld ventional 0604 INeches River Below Loke Polestine mercury in edibie tizsue ‘smmoria, criorophyt-2
ANRA 26 quarterly 26 quartery o604 Ceoar Creek funciszsSes water sozy) secteris ‘emmonis, nitrate, arthopnozphorus,
1 bimenthly ‘total phosphorus
Gty of Tyler 4querterly Aquerterly 6048 Hurricane Creek (unciassifed woter body) bacteris smmoria
T 22 quanterly 5 querterly 8 quarterly 2 quarterly 0604c per————Y Bacteris ‘smmonia, Gepressed dissaived
- - total phosprorus.
In addition to the Routine Monitoring above, the TCEQ is performing Biased Monitoring at three sites in the basin. One site will be s - e
visted five times to sample Metals in Water. The sacond will have a single visitto sample Aquatic Habitat and Nekton. The third wil = R, - iy
have two visits le Field, 24 hour DO, Aquatic Habit Bemh»q and Nekton. There is also a site that was scheduled for quar- = = 3 = =
terly Metalsin Waterlast year that was not completed d ht. The final visit to that ite has been carried over to this year. e e e R ™ ite s | Pt
Monitoring sites that have been relocated Bt Gk - Rooy) -
0604T. Late Ratcie onciessied wster oty) mercary in edibie izve
10615 - Sam Rayburn at Marion's Ferry o603 Late Paiestine - Chiorophyi-e, depressed dissowed
Due to the drought, it became necessary to create a new moni- axygen, menganese in sediment
toring location near Marion's Ferry to replace site 10615. 10615 = -
is located directly at the boat ramp, which is not on the river it ozn dasoes oaygen, orthophesphors,
channel, 5o as the reservoir receeded, sampling became impos-
sible. The new monitoring site was areated three quarters of a 0606 Neches River Above Lake Patestine. ‘bacteri, i is mitrate,
lulomew dawnsmam of the boat ramp on the main river chan- ‘owygen, pH, Zinc in water ‘orthophosphorus.
::L A should serve us wellin the f in times 0808A Proivie Creek (unclessified water body) acteria 2mmonia
roug 06080 Bnck Fork Creek {unciassified woter body] ammonia
10633 - Angelina at SH 204 o610 ‘Sam Rayour Reservoir ‘mercury in edible tzzue ‘ammoni, srsenic in sediment, iron
In order to stay out of the mixing zone of a newly installed e snese in seiment,
wastewater outfall, this site was moved approximately 340 me- mercury in edibée tissue, nitrate.
ters upstream. Se108 yisn Beyou (unciesified weter bocy) becteris ‘ammonis, depressed Gszohed
oxygen
10543 - West Mud Creek Near Holly Trees Country Club — = = = =
Site 10542 (West Mud Creek upstream of WWTP) has been de- = % o e e S B S === i
termined to bea better match for where this monitoring has ac- = = =
tually been taking place. The physical location of the monitoring oK Sxst Fork Angefion iver {mcuasified weter o} ] _
will not change, but in the future, data will be reported for site L2 ) ey :“"‘"""““"""""’"""“‘
10542 rather than 10543 and a data comection has been submit- = 5 ——
ted to the TCEQ to have past data moved to site 10542. os11C Mug Creek (unciessiied water body] pacteris ‘ammonia, Gepressed aissolved.
N oxygen
06110 \Wiest Mug Creex (unciessified weter body) bacteris ‘smmania, nitrate, orthophosphorus,
| ";_/ os110 Lase Nacogdocnes (uncisssified water body) [
. oe11R Lot Striver (uncissified water body] emmonia
hodesin / o612 aetoyac Bayou bacteria ‘2mmonia, bacteris
| \ o613 Angeina River/Sam Raybum Resenvoir “vacter, -
omygen, impoired fis
=== | = —
6134 Poper it Cree (uncissied water body) bacteris ‘sepreszed disolved orygen
0 Il
Map of Site 7y -November of 2011 *Approved November 18, 2011 by the EPA
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ANRA Water Quality Monitoring Parameters for Fiscal Year 2012

Field Measurements

ANRA Water Quality Monitoring Parameters for Fiscal Year 2012

The following sections the various field and

d, as well as ial i pos-

sible sources.

Feld Measurements

Exld.mmun-mmn are wlleaed on-site by direct monlroring inthe waw budy Field data collected by multiprobe lnsnumems
pH, d

ther field

ter

flow and Secchi-disk transparency,

pH
Why is it monitored?
pH is ameasure ofwhed\efwa(ev is zdd»c otbaslr_

svezlﬁc pH range. pH :in ilso aﬁe« themdzlly of

bnlny as pH dxruss. The abdnyd water to reslst
changes in pH (its buffering capacity) is essential to
aquatic life.

What could cause unusual levels?
pHcan be affected bymduaml and wasmemterdns-

Dissolved Oxygen (DO)

Why s it monitored?

DOisa of the amount of dissolved thatis available in
the water. DOis vital for aquatic organisms to live. Where DOis too low,
aquatic organisms may have insufficient oxygen to live.

What could cause unusual levels?

DO is temperature-dependent, with water being able to hold more dis-

solved oxygen at lower temperatures due to the solubility of gases in-

cmslng asthe xempennne de(veases.fhe amount of oxygen presem
andwith th

oforgim( matter and pollunms Bacteria :nd algal blooms may cause

charges, runoff,and
in seasons may also affect pH.

Specific Conductance

Why is it monitored?

Spedfic Conductance is the measure of the water's
capacity to carry an electrical current and is indica-
tive of the amounts of dissolved solids presentin a
water body.

What could cause unusual levels?

Dissolved salt-forming substances such as sulfate,
chloride, and sodium increase the conductivity of
thewater.

Temperature
Why is i monitored?

Water ofthe
water (dissolved oxygen). Tempenmre also has an
impact on cold-blooded animals.

What could cause unuwll den

Water

the riparian zone, changes in amhennempemure,
and discharges.

in the water, resulting in hypoxic ﬂw uxygen) areas.

Measurement of pH, DO, Specific Conductance, and Temperature
using a multiprobe instrument

ANRA Water Quality Monitoring Par; for Fiscal Year 2012
Field Parameters (cont.)
A~

Flow
Whyisit monitored?
Flowi: of the velocity of the measured in cubicfe second (CFS) are adapted to specific
flow pattems. If th d d mmbadynnn hedenimenmlto:hmespeox In addition toits
useasa = parz Flow isal d lifier for other d E coli during a high flow event can
indicate a very dif h: Il during a low flow event.
vmn osuldc--unuunl Inruls?

suchash fall, beaver dams, fallen trees,and d ch as waste-

e
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ANRA Water Quality Monitoring Parameters for Fiscal Year 2012

Conventional Parameters

ANRA Water Quality Monitoring Parameters for Fiscal Year 2012

Conventional Parameters

Conventional parameters are also evaluated as part of the monitoring plan. During routine monitoring events, water samples are
collected for laboratory analysis of e include nutrients, minerals, and particulates.

For all analyses, with the exception of Chlorophyll-a, are conducted in-house at ANRA Environmental
Laboratory. Samples for Chlorophyll-aare analyzed by the Lower Colorado River Authority (LC! Laboratory Services
(ELS).

Ammonia-Nitrogen
Why is it monitored?

Ammonia, which is produced from the break-
down of nitrogen-containing compounds,
is found naturally in waters. In excess, algal
blooms may occur. Elevated ammonia lev-
els are indicative of organic pollution. These
elevated levels can cause stress on aquatic
organisms, as well as damage to tissue and via »
gills. PLACE HOLDER
What could cause unusual levels?
Ammonia enters into a body of water via
excretion of nitrogenous wastes, decom-
position of plants and animals, and runoff.
Ammonia is an ingredient in many fertilizers.
Itis also present in sewage, wastewater dis-

charges, and storm water runoff.
Analysis of Ammonia-Nitrogen by lon Selective Electrade

Nitrate + Nitrite-Nitrogen
Why is it monitored?

Elevated levels of nitrite and nitrate can pro-
duce nitrite toxicity in fish (*brown blood
disease”) and methemoglobinemia (*blue
baby syndrome”) in infants by reducing the
oxygen-carrying capacity of blood. In sur-
face water, high levels of nitrates can lead to
excessive growth of aquatic plants. High lev-
els of nitrates are also indicative of human-
caused pollution.

What could cause unusual levels?

As part of the nitrogen cycle, nitrogenous
compounds are converted from ammonia
to nitrite and then to nitrate by bacterial
and chemical processes. Potential sources
indlude effluent discharges from wastewater
treatment plants, fertilizers, and agricultural

runoff.

Analysis of Nitrate+Nitrite-Nitrogen

ANRA Water Quality Monitoring Par;

Conventional Parameters (cont.)

for Fiscal Year 2012

Total Phosphorus

Why isitmonitored?

Phosphorus is essential to the growth of
organisms, and is considered a growth-
limiting nutrient. Elevated levels in water
rmay stimulate thé growth of photosyn-
thetic aquatic/macro- and microorgan-
isms. Elevatéd phosphorus levels contrib-
ute to eutrophication and may cause algal
blooms.

Phosphorusis commonlyknewn as a man-
made pollutant. It is present in industrial
and domestic wastewater discharges,
as well as agricultural and storm water
runoff. It is a an ingredient in soaps and
detergents, and is sed extensively inthe
treatment of boiler waters. Phosphates are
also used bysome water supplies during
ftreatment.

Chloride

Why is it monitored?

Chicrideis one of the major incrganic icns
in water and wastewater. It is an essential
element for maintaining normal physio-
logical functions in all organisms. Elevated
chloride concentrations can adversely af-
fect survival, growth, and/or reproduction
of aquatic organisms.

What could cause unusual levels?
An elevatedchloride concentration can be
indicative of natural or man-made pollu-
tion. Natural sources of chloride include
the weathering and leaching of sedimen-
tary rocks, soils, and salt deposits. Other
possible sources include oil exploration
and storage, sewage and industrial dis-
charges, and landfil runoff.

Analysis of Chloride by Titration

ANGELINA & NEcHES RIVER AUTHORITY
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ANRA Water Quality Monitoring Parameters for Fiscal Year 2012

Conventional and Bacteriological Parameters

ANRA Water Quality Monitoring Parameters for Fiscal Year 2012

Conventional Parameters (cont.)

Sulfate

Why is it monitored?

Sulfate is essential for plant growth, and low levels (under 0.5
mg/L) can be detrimental to algal growth. Excessive levels of
sulfate can form strong acids and change the pH of the water.
Excessively high levels may be toxic to cattle and other animals.
Sulfate can also affect drinking water.

What could cause unusual levels?

Chiorophyll-a

Why is it monitored?

Chlorophyll-a is an indicator of algal biomass in a water body.
Increased concentrations indicate potential eutrophication or
nutrient loading. Diurnal shifts in DO and pH resulting from in-
creased photosynthesis and respiration can cause stress to aquatic
organisms.

‘What could cause unusual levels?
Chlt

Sulfate occurs in almost all natural waters due t
i ;

tal and organic sulfur in th

into water bodies by water passing over rock o soil
minerals like gypsum, as well as runoff from agricultural lands,
industrial discharges, and sewage treatment plant discharges.

Sulfate can al water deposition
from such sources as burning fossil fuels.

Total Dissolved Solids (TDS)

Why s it monitored?

TD! N Ived particles
in water. Typically, it is comprised of chlorides, sulfates, and other
salt-formi DS isani measure of drinking wa-

ter quality.

What could cause unusual levels?

TDS can occur naturally from dissolution of carbonate and salt
deposits in rocks and soils. Other sources include agricultural and
storm water runoff, effluent discharges from industrial and do-
mestic wastewater treatment plants, and oil exploration.

f hyll-a is a pigment that plays a vital role
in Itis found in most plants, cyanobacteria, and
algae. When -alevels igh or variable,

this may be indicative of algal blooms.

Total Suspended Solids (TSS)

Why is it monitored?

TSS, reported in mg/L, Is a measure of the total suspented par-
ticles in water. High levels of TSS increase thélturbidity of the
water, ing li which decreases
oxygen production by plants.

What could cause unusual levels?
Elevated TSS can result from multiple poifitandhon-point sofifcess
Sol erosion and runoff are two primary SOUfees.

PLACE HOLDER

ANRA Water Quality Monitoring Paraffiaters for Fiscal Year 2012

Bacteriological Parameters

Escherichia coli (E. coli) Bacteriay

Why s it monitored?

i At |

health b g =

arisk for contact reéreation. The presence of E. coli in the water
indicates that pathogenic organisms may be present.

What could cause unusual levels?

E coliis abund: th i of warm-blooded
animals. Elevated bacterial levels are indicative of a potential
pollution problem. Reasons for the presence of fecal coliforms
such as E coli indude failing septic systems, animal wastes, and
inadequately treated sewage.

PLACE HOLDER

£

2. POURSAMPLE/
COLILERT MIXTURE
INTO QUANTI-TRAY.

1. Ao couLERT
TOSAMPLE

4. COUNT POSITIVE
WELLS AND REFER
TOMPN TABLE.

3. SEALTRAY AND
INCUBATE 24 HCURS,

media (IDEXX)
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ANRA Environmental Laboratory

Stakeholder Participation, Public Outreach & More Information

ANRA Environmental Laboratory

For water samples collected by ANRA and the City of Tyler, analysis of conventional parameters is
perbrmed bythe ANRA Environmental Laboratory. The ANRA Environmental Laboratory is certified
byth Laborat itati ngram (NELAP) for the chemical and mi-

Siclopical arialysks of potable and lysis of drinking
water, wastewater, and surface water samples for numerous entities and private individuals in the
basin, including the Clean Rivers Program.

For more information regarding ANRA' analytical testing services, please contact:

Trey Reeves, RS. Brian Sims

Laboratory Manager Environmental Division Manager / Laboratory Quality Assurance Officer
(936)-633-7542 (936)-633-7527

treeves@anra.org bsims@anra.org

Automated Nutrient Analysis

At the end of FY 2011, the ANRA Environmental Laboratory, with assistance from the Texas Clean Rivers Program, was able to
purchase a Seal 3. The 3isa d Continuous Flow Analyzer for the determination of nu-
trients in environmental waters. This system is capable of running multiple methods for numerous parameters, offers high sample
\hrough«put and an autosampler for unattended analysis, and «can reach detection limits that are much lower than we are able to

th our current i The yzer will allow the ANRA | Laboratory to reach the lower detec-
tion limits for Total i the TCEQ (0.02 mg/L, vs the current limit of 0.06 mg/L).

The ANRA Ermronmeml Laboratory is currently i m rhe  process of analyzing Pmﬁ(lenq Test samples using lhe new methods In

Stakeholder Participation, Public o‘@m & More Information

Public Information

The Angelina &Neches River Authority provides the public with
information conceming water quility issues on our website
hich dfr B

Additional Information and Resources

The Texas Clean Rivers Pr
wwwitceqexas goviwaterquality/clean-rivers

provides public access to information on the Clean Rivers Pro-
‘gram, curent and historical Basin Summary and Basin Highlights
reports, meeting ageridas and minutes, maps, and waterqulq

P2
cmsleraong

EPA's Surf Your Watershed

data.Numerous pammphlets, beochure:
Infwmmoml lsumme on su:h topics. as waxev qua!lry, oonservn-
at AN-

HAttoyac BayouWPP Project
du

m\soﬁas ANRA supports the TPWDVasive species awareness
campaign Hell akes*by making

‘Texas Stream Team

y IR oubli
p

Basin Steering Committee
The steering committee’s rdebudvlsnry in namm and involves

The Surface Water Quality Monitor
html

US Drought Monitor

assistance with the review of of priori-
ﬂsfthpp«Nxhsmer i i

with th of work plans, reports, basin
ing plans, allo rescurces, and basin

CRP steering are held annually each Speing.

» 2 R

ordertob d forthese methods by TCEQ rounds of y :
Vit eachProfdency Tes sty aing 45 days, mdarequlmmemufnleastIsd:ysbetweenlheend of d the begin Bl e oy on B 0 st
ning of the next, this pr After y y bmit th keholders an ibute their ideas and con-

documentation to TCEQ for a«rednauom

«cerns through steering committee meetings, public meetings,
and other forums. The process also allows for the communica-
tion of issues related to water quality so that priorities may be
set hich consider loca, reglonal state, and federal nesds. The
Steering C citizen:
to identify pressing issues and mncems oomribute ideastothe
CRP process, and functions to expand the publics role in water
quality management issues.

Texas Stream Team

ANRA Website

The Angelina & Neches
River Authority web
page contains additional
information on the activ-
ities of the river author-
ity, including the Clean
Rivers Program, the En-
vironmental Laboratory,
On-Site Sewage Facili-
ties program, and wa-
ter/wastewater utilities.
ANRAS web site can be
found at www.anra.org

For more information on ANRA Clean Rivers Program, please

ANRA serves as the Team y asTexas
Watch) regi forthe Upper Neches Basinand provid

training, monitorir kits and repl wthevol- Contact Information
unteer . ANRA- rt: ber of water

quautymomors in the blsln The Iavgest aud most amve gmn i

(GLPQ). GLPC consists of a group of represemzwas from each
Property Owr\ef's Association surrounding Lake Palestine. The

Brian Sims
i Division Manager

Lake Pales-

GLPCi water qualit
tine and makng otherimprovements in the area.

“ Fot mortinkomistion o Tevas Stream Team,
please visit their website at

txstreamteam.riverstxstate.edu

Angelina & Neches River Authority
210 Lufkin Ave

Lufkin, TX 75901

Phone: 936-633-7527

Fac 93646327799

Email:  bsims@anra.org
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FY 2012 Basin Highlights Report

The DRAFT FY 2012 Basin Highlights Report is available for download on ANRA’s website:

http://www.anra.org/divisions/water quality/crp/reports.html

Please address any comments, questions, or suggestions regarding the Basin Highlights Report to:

Brian Sims

Environmental Division Manager
Angelina & Neches River Authority
210 Lufkin Avenue

Lufkin, TX 75904

Phone: 936-633-7527

Fax: 936-632-7799
Email: bsims@anra.org

ANGELINA & NECHES RIVER AUTHORITY
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