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Today’s
Outline L,

e Current water qualit
concerns

 Why does it matter
 What is being done

e Next steps
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CURRENT
WATER QUALITY



Background

Set Goals and Water Quality Standards
(WQS)

Conduct Monitoring

-—“«— Meeting WQS? e

Develop Strategies and Apply
Control (Total Maximum Antidegradation

Daily Loads, etc.)

Implement Strategies q
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Bacteria
Impairment
IN the
Lavaca
River
Watershed

TEXAS A&M

4

U w 2 Fayette
IS Lavaca
o
Mo '.0?.)
Gonzales
g s &
) 515416028 92
Rocky Cr
eek
@ .
=) <
miley N )
e {\’L%Q\\ % %.9
cy 25
(7} 7
i) © o
Cuero
&
@ @ {"{b @
Yorktown 0 (8)
I
Nordheim
&
O
& AN
N
SR @
(Fweaz] Victoria
()
D "
0 2 4 8 12 16
= = — VTN an

GRILIFE
RESEARCH EXTENSION

Texas Water .
Resources Institute

make every drop cotiit

FM 155
Eow) , O
R
"9{, 9\
[SAC(e 4
C’@ (o)
FM 530 |
Y,
@o D
)
Ganado
=00 Edna
242 .
R -
. 0
o @
(P T @

La Ward

Eagle Lake
Lissie
(s}
o/
157 ]
S/&
QNS
El Campo
\&
xO
S
o
(4%}
ol i s
D W
25 ©
o3
[4v]
VA -
A ! @ @ _iiPalac.lwlh.slf'

O e
| 4




Bacteria

Impairment
IN the
Lavaca
River

miley

FM 108

Nordheim

S

Gonzales

@

Yorktown

TEXAS A&M Q

GRILIFE
RESEARCH EXTENSION

Texas Water .
Resources Institute

make every drop cotiit

&
S

O\\

12

TTA

16
E Miles

Cuero

Fayetie
=4 il Lavaca @

F 3 Eagle Lake
& | Fm 188
; Modjton @ N Lissi
‘ ;

> F0A '

| [FM 188 (\ ~§ o
/ ™ N [+ ls)
I () = =

N
Hallgptsville \'\)'” ‘-%

K 6, §%
A & %) S <

'ncr 3 & "\\ (‘_’ X =
- == Assessment Unit

‘ 1602_03

Lavaca River Above
» Tidal

| @ _ TCEOQ Mahitoring
tation 12524 @ Hwy 59

12524 Ganado o P

; ! Pt
\ (o ,,\\a
7 - N .?9

. 77 N > Y

O{\"E} D * Edna Y N\ra

S/
\\%\/:2,\‘9
P :QQ

B

-
//‘(

r 'y

2 @ + 9 (P '. LaWard

\ Victoria

_|'ﬁ
Jackson
Matagorda

i __!'-.

o &




Bacteria

Impairment =
INn the ==
T L
Lavaca :
River @ -
2005 o 2010 2015
E. coli bacteria concentration in AU
1602 03
2005 through 2012: 294.94 cfu per 100 mL
ToasAsn - Allowable: 126 cfu per 100 mL
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TCEQ Monitoring Station
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Bacteria
Impairment =
inthe -
Lavaca "]

River

E.coli (cfu/100mL

2005 2010 2015
Date

E. coli bacteria concentration in AU

1602 02 q
2005 through 2012: 114.65 cfu per 100 mL
ToasAsn ‘ Allowable: 126 cfu per 100 mL

Texas Water
RESEARCH/EXTENSION Resourcesk Insgitute
MaRe erery) mp COotint



we. A S Assessment Unit 1602B_01
' “” " Rocky Creek from Lavaca to
Ponton Creek

TCEQ Monitoring Station
18190 @ CR387
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Bacteria

Impairment =
2000 r
In Rocky - | .
Creek: -~ - - A DI
E -
20|06 20|08 20l1 0 20'1 2 2OI1 4
Date
E. coli bacteria concentration in AU 1602B 01
2005 through 2012: 222.16 cfu per 100 mL
Allowable: 126 cfu per 100 mL
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Why Are We

Concerned? mwm W

Although E. coli bacteria is
naturally occurring, it is used
to monitor for the presence

of fecal matter derived from ‘ ’ 4
warm blooded critters — g -
anything with fur, feathers, or e
hair. 2
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Why Are We
Concerned?

High levels of E. coli can indicate a
higher likelihood of pathogens
dangerous to human health in the

COMTACT WTTH WATE! MAY CAUSE ILLNESS,
BACTERIA LEVELS EXCESD HEALTH STARDARDE:

waterbody. g WARMNG'
JAVISO!

CONTACTO COM EL AGLIA
PUEDE CALSAR EMFERMEDIADES.

Pathogens such as norovirus, giardia, R soe s
and cryptosporidium can be " HIGH BACTERIA LEVEL IN THE CORPUS CHRISTI BAY
transferred to people when water is
ingested during recreation
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How does
bacteria get
Into water?
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— Comes from anything with
feathers, fur, or hair

— Regulated sources

e Improper wastewater discharges
e Urban stormwater runoff

— Unregulated sources
o Wildlife or livestock in streams

« Rain washing animal waste and
manure into streams

e lllegal dumping
 Failing septic systems




WATERSHED
PLANNING



Remember

t h I S ? Set Goals and Water Quality Standards
. (waQs)

Conduct Monitoring

303(d) —“— Meeting WQS? [HH—.

l

Develop Strategiesand
Control (Total Maximum

Apply
Antidegradation

Daily Loads, etc.)

Implement Strategies
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What are we
doing?

Different strategies used to
address water quality:

/
(d \Jai‘tﬂh('d j

’b""
\’93& g%
"0

) \\

1. Total Maximum Daily Load 0
(TMDL)

2. TMDL Implementation Plan

3. Watershed Protection Plan
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Watershed 1. Goal — Secure Primary Contact
Protection Recreation Water Quality

Plan

Standards Iin the Lavaca River
Watershed (126 cfu/100mL)

2. ldentify Potential Sources —
Livestock, Wildlife, Pets, OSSFs,
Urban Runoff, WWTPs, lllicit
Dumping (Chapters 2, 3, and 4)
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o Chapter 1 — Introduction to Watershed
Waters h ed Management
P ro t e Ct | on « Chapter 2 — Watershed

Description/Characterization

PI an * Chapter 3 — Current Water Quality/Potential Source
Concerns

* Chapter 4 — Pollutant Source Assessment*
* Chapter 5 — Implementation Strategies*

* Chapter 6 — Education and Outreach*

* Chapter 7 — Technical/Financial Resources

e Chapter 8 — Measuring Success*

* Focus of the rest of tonight’s meeting
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CHAPTER 4 —
POLLUTION
SOURCE
ASSESSMENT



Waters h ed Best Available
Protection vt Stakeholder

Research Subwatershed
NASS boundaries Input
PI an NLCD Land Cover/ Land La[‘do"l‘";er pzaztices
Chapter 4 — Potential US Census use ocal knowledge
Other Local, State, Soils
Source Load and Federal Livestock &
Assessment Sl wildlife
Populations
|dentify the areas and sources > HU{na_m
. . . . opulations
with highest potential to impact Bacteria Loading
water quality Rates

Total Potential Loading e
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Watershed N @,
Protection

Plan Chapter 4 —

(% 1.40e+015 - 317e+015

CS 318e+015 - 4.22e+015
Potential Source Load
Assessment

O 4.23¢+015 - 5.69e+015 |
GIS Analysis — Livestock

@8 570c:015-750e+015 |
K“ 7,51e+015-1,09e+016/

r oD
’ P \’-\\‘

Assumptions — 73,948 animal units

Potential Loadings —
1.45 x 1017 cfu per year
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Watershed
Protection
Plan

Chapter 4 — Potential

Source Load
Assessment

GIS Analysis — Feral Hogs

Assumptions — 16,259 feral hogs

Potential Loadings —
6.03 x 10 cfu per year
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| cfulyear

ﬁeral Hogs \

Potential E. coli Loading

(% 145e+013 - 181e+013
(% 182e+013 - 2.43e+013
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Watershed Y o= e
Protection ' D

Plan

S
Chapter 4 — Potential
Source Load
Assessment

O 231e+014-419e+014 |
GIS Analysis — Household Pets

\“ 4.20e+/01i1’:j?1(,e\+.‘014/

22 0O
o2

Assumptions — 8,069 dogs, 40% of waste may reach
waterbodies

Potential Loadings — 3.71
x 10 cfu per year
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Watershed
Protection

Plan

Chapter 4 — Potential
Source Load
Assessment

GIS Analysis — OSSFs

Assumptions — 5,246 OSSFs, 15% failure rate

Potential Loadings —
9.29 x 104 cfu per year
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" .| Potential E. coli Loading
cfulyear
(% 6.02e+012 -1.36e+013
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—

Wat e r S h ed - f*'Ja mmpen{ious Sur.f:lces.\
Protection ' iR

Plan Chapter 4 —

(% 2.49e+005 - 5.93e+005
Potential Source Load

() 5.94e+005 - 1.08e+006
Assessment

() 1.09e+006 - 176e+006

@8 1770+006 - 3.02¢+006
GIS Analysis — Urban and Impervious
Surface Stormwater Runoff

"

\“ 3.03e+006 - 6,796+0(y

Gt
# (€2 <
A
y

Assumptions — 35,607 acres

Potential Loadings — 4.27
x 107 cfu per year
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Watershed
Protection

Plan
Chapter 4 — Potential

Source Load

Assessment
GIS Analysis — WWTP Discharges

Assumptions — maximum permitted discharge
@ permitted concentration (typically lower)

Potential Loadings —
1.62 x 100 cfu per year
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| Potential E. coli Loading

LY
/ WWTP Discharges \’

cfu/year

ol

(74 1.00 - 115e+09

7 116e+09 - 2.28e+09

O€ 2.29e+09 - 4.05e+09 |

\“ 4.06e+09 - 4.53e+09 /
S




Watershed

P r OteCtI O n L Highest Priority Highest Priority
PI a.n Potential Load? Subwatersheds  Potential Loadt Subwatersheds
GIS Analysis 1.45x 1017 1, 3,5, 6,9, 10, 3.53x 106 5, 6, 9
12, 20
Summary 6.03 x 101 11, 20 1.18x 101 6
D 371x 10 57,12, 21 7.34x 101 5
m 9.29 x 10"+ 6, 12 2.67x 10" 6
Urban 4.27 x 107 5,7,12, 21 8.48 x 10° 5
Stormwater
1.62 % 101° 1,5,7,12, 21, 4.05%10° 5
23
Tin units of cfu E. coli per year
GRILIFE Lo water

RESEARCH EXTENSION Resources Institute
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Watershed - Sofan
. — ldentified the water quality concern
Protection § |
— ldentified potential sources
PI all — ldentified where and how much
potential loads are by source

— Next — identify how much bacteria
reduction needs to be achieved (also In
Chapter 4)

TEXAS A&M C
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Waters h ed e Load Duration Curve

— Method to visualize and assess pollutant loads in

P I O t e Ct | O N relation to streamflow

— Used to estimate pollutant capacity of the stream,

P I an and estimate needed reductions

Chapter 4 — Source and — More details:
Load Determination https://www.epa.qov/sites/production/files/2015-

O7/documents/2007 08 23 tmdl duration curve gu
Ide aug2007.pdf

Load Duration Curve Lavaca River Station 12524 (2003-2015)
1E+13 -
® [ ]
[ ]
PY |
~. ¢ ¢
1E+12 -~ — . °
— —_ °
= c-.\ol N —_ ¢
: R —
z o ~. TMDL
,‘g 1E+11 4 ® o . ® Monitored E.coli Load
= [ ] \. === Load Curve
3 -
1E+10 \
L
TEXAS A&M (C__) ter00
GRILIFE Texas Water ) 0 10 20 30 40 50 60 70 80 90 100
RESEARCHI/EXTENSION Resourcesk Institute Percent of Days Load Exceeded
merhe every drob cotnl



https://www.epa.gov/sites/production/files/2015-07/documents/2007_08_23_tmdl_duration_curve_guide_aug2007.pdf

Watershed
Protection
Plan

9.00E+13
Chapter 4 — Source and  800e+s
Load Determination 700813
EB.OOEHS
§ 5.00E+13
LDC Results s
8 4.00E+13
e Lavaca River Above Tidal Wi 3.00E+13
« Total reduction of 7.51x1013 =LUERR
cfulyr 1.00E+13
0.00E+00
TEXAS A&M (Q)
GRILIFE Texas Water
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ke eue

o) drop coil

Lavaca River

43%
43%
42%
l I L
L —
High Flows Moist Conditions Mid-Range Dry Conditions

Flow Categories

Current Annual Load B Needed Annual Reduction

41%

Low Flows




Watershed
Protection
PI an Rocky Creek

61%
Chapter 4 — Source and 68%
. . 2.00E+13
Load Determination
;: 1.50E+13
LDC Results %
© 1.00E+13
° Ly
Rocky Creek 539 0
« Total reduction of 3.31x1013 2= 46%
cfulyr 28%
0.00E+00 - -
High Flows Moist Conditions Mid-Range Dry Conditions Low Flows
Flow Categories
Current Annual Load ® Needed Annual Reduction
TEXAS A&M (C_)
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CHAPTER 5 —
MANAGEMENT
MEASURES



Waters h ed ¢ MM1 — Promote and implement WQMPs or

Conservation Plans

PrOteCU on — Develop, implement, and provide assistance for
100 livestock WQMPs and CPs (30 in Rocky)

PI an over 10 years

Chapter 5 — Management

— Deliver Lone Star Healthy Streams workshops
Measures

every other year

« MM2 — Promote technical and operational
assistance for feral hog control

— Construct fencing around deer feeders
— Trap/hunt/remove feral hogs

— Implement wildlife management practices and
habitat management plans

— Deliver feral hog management workshops

TEXAS A&M C

GRILIFE Texas Water
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« MM3 — Identify, repair or replace failing

OSSFs
Watershed |
— Develop OSSF repair/replacement program

P I OteCtl on — ldentify, repair/replace 40 OSSFs (11 in Rocky)
PI an over 10 years

Chapter 5 — Management — Deliver OSSF workshops every other year

Measures
 MM4 — Increase proper pet waste

management

— Install at least 5 pet waste stations

— Develop and provide education materials
e MM5 — Install urban and impervious

surface stormwater BMPs

— ldentify and install stormwater BMP projects as
funding allows

Té(ﬁf&]:MIFE ¢ — Deliver education and outreach workshops

Texas Water
RESEARCH/EXTENSION Resources Institute
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\Watershed « MM6 — Address inflow & infiltration

: — Develop program to repair private connections
PrOteCtI on with 1&I problems
PI al — Smoke testing to identify connections with
Chapter 5 — Management problems and repair or replacement of pipes
Measures and connections as needed/funded
— Develop and deliver education material for
homeowners
« MM7 — Reduce illicit dumping
— Develop and deliver educational and outreach
materials to watershed residents
TEXAS A&M (C-)
GRILIFE Texas Water

RESEARCH/EXTENSION Resources Institute
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4.00E+14

3.590E+14
3.00E+14
5 2.50E+14
=
= 2.00E+14
8
u; 1-50E+14
1.00E+14
5.00E+13 =
0.00E+00 : ) : :
Lavaca Estimated Load Reduction Rocky Creek Load Reduction Estimate
m Livestock 3.34E+14 7.51E+13
= Wildlife 8.48E+13 1.66E+13
m OSSFs 4.72E+13 1.30E+13
m Pet Waste 3.71E+13 7.36E+12
m|ivestock mWildlife mOSSFs #mPetWaste
TEXAS A&M Y
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CHAPTER 6 —
EDUCATION &
OUTREACH



Wa’[ers h ed e [ncludes information/education

Protecti components used to enhance the public
rotection understanding of the project and of
| Pl an Implementing management measures

{
!

 Includes the role of the watershed
coordinator, public meetings, newsletters,
and various education programs

e Schedule for education programs is
detailed in Chapter 8

Local stakeholders at the Watershed Stewards Workshop in Edna, TX Photo courtesy
of Michael Kuitu, Texas A&M AgriLife Extension

TEXAS A&M ¢
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CHAPTER 7 —
FINANCIAL AND
TECHNICAL
RESOURCES



Waters h ed e |dentifies the financial and technical
: resources available to implement the plan.
Protection | | | .
e Estimated assistance needed included In
PI an Chapters 5 and 8

Chapter 7 — Resources

TEXAS A&M Q

GRILIFE Texas Water
RESEARCHI/EXTENSION Resources Institute
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CHAPTER 8 —
MEASURING
SUCCESS



Watershed
Protection
Plan

Chapter 8 — Measuring
Success

The primary goal of the WPP is to restore
water quality in the Lavaca River and
Rocky Creek to the water quality
standards set by the state of Texas
through the long-term conservation and
stewardship of the watershed’s resources.

Primary contact recreation standard: 126
cfu/100mL

Station(s) Segment Current 5 yrs after 10 yrs after
Concentration’ implementation’ implementation’
12424 1602 _03 Lavaca 295 211 126
River Above Tidal
18190 1602B 01 Rocky 222 174 126
Creek

Tin units of MPN E. coli/100mL

TEXAS A&M C

GRILIFE Texas Water
RESEARCH/EXTENSION Resources Institute
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		Station(s)

		Segment

		Current Concentration†

		5 yrs after implementation†

		10 yrs after implementation†



		12424

		1602_03 Lavaca River Above Tidal

		295

		211

		126



		18190

		1602B_01 Rocky Creek

		222

		174

		126



		† in units of MPN E. coli/100mL



		








\Watershed e Milestones are used to evaluate

Protection Implementation progress
Plan  Interim milestones provide targets
Chapter 8 — Measuring every few years to ensure
Success

Implementation stays on track

e |dentified in handout and Table 23 of
the WPP

TEXAS A&M C
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Finally!

The next steps

TEXAS A&M

GRILIFE
RESEARCH EXTENSION

¢

Texas Water
Resourcesk Institute
merhe every drob cotnl

Stakeholder meeting on June 29t

Submit final draft to TCEQ this July for
review and approval

Submit draft TMDL document/I-Plan this
summer

Develop proposal to 319 grant program to
fund watershed coordinator,
Implementation, and expanded monitoring

Implement, monitor, review, revise




CO N taCt /_;‘_\USEIBerthold

979-845-2028
I n fO taberthold@ag.tamu.edu

Michael Schramm

TWRI

979-458-9191
michael.schramm@ag.tamu.edu

http://matagordabasin.tamu.edu/lavaca/
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