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Texas Surface Water Quality Standards Review -/ = I|

Some Examples:

Primary Contact 126 MPN/100 mL (FW) E. coli Bacteria (FW)

Recreation 35 MPN/100 mL (Marine)  Enterococci (Marine)
Secondary Contact 630 MPN/100 mL (FW) E. coli Bacteria (FW)
Recreation 1 175 MPN/100 mL (Marine) Enterococci (Marine)
High Aquatic Life 5.0 mg/L Average Dissolved Oxygen
Use 3.0 mg/L Minimum

General Use 6.5-9.0 pH

Where do they come from?

Example
Watershed
Protection
Plan -
Recap

- Lavaca' River
Watershed
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Based Plan

/" Sources:
‘ SWOM Stations - TCEG

| Assessment Units- TCEG
|| CountyBoundaries - Strathiap. TNRIS
|} Roads - TxDOT, THRIS
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Example Watershed _

® Lavaca River
Watershed Protection
Plan
® Problems: Excessive
bacteria, low dissolved
oxygen
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Chapter 1 — Introduction to
Watershed Management

- Watersheds and Water
Quality

- The Watershed Approach
- Watershed Protection Plan
- Adaptive Management

- Education and Outreach

Texas Water
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Chapter 1
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Watersheds and Water Quality
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Chapter 2 — Watershed
Description

- Watershed Description
- Soils and Topography

- Land Use and Management I |
- Climate D==a s

- Demographics
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Table d 2014
manitored for bacteria (1CEQ 2016).

126100 mLE coli | 11465 Fuly Supporting

Chapter 3 — Water Quality

B0 mLE cob | 2948 ot Supporing

- Introduction
- Bacteria

- RUAA

- Dissolved Oxygen

- UAA

- Nutrients

- Flow

- Potential Sources of
Water Quality Issues

- Water Quality Summary
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Load Duration Curve Lavaca River Station 12524

(2001-2015)

Chapter 4 — Pollutant
Source Assessment
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- Introduction Ce =
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Curves

Figure 21. Load duration curve for Lavaca Raver SWOM Staton 12524
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Figure 22 Load dharmtion curve for Livaca Feves SWOM Saten 12525
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Figure 25. Potential annual bactenia loadings from cattle.
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rangeland practices qualty.
Practice NRCS Code  Focus Area or Beoelit
Table 14 Management meacure 1: Promote and implement y Plan: ion pl ek ekt ARy wetet Quartity wcHE
[— e ——— 2 o wier quity
Problem: Cirect and indirect fecal bactenia loading due to livestock in streams, npanan degradation and overgrazing ::3 .MW(‘I- iock, :«';w' quality, widife
= er qua
Objectives: =
T Work with prod . o WOMPS that. e S Graring lsnd mechanical treatment 548 Lvestock, water qualty, widite
qual Heawy uze. 562 Livestock, water quantity, water quality
+  Provide technical and financial support to producers. Pord 378 Livestock, water quantity, water quakty, widirfe
+_ Reduce fecal loadings attributed ta livestock. Freeribed burmy T8 | vestock. water qualdy. widde
Critical Areas: All properties with rip hroughout nd all prop T35 52| ivestoct, water quaity, widsfe
6,910, 12 2nd 20 SE0/S12__| Livestock, water quality, widafe
Goak: Develop Planz 3nd WP e zpent by lrvestock in ripanian arees WA | Lvestodk, water quality, widfe
and better use available grazing rezource across the property. 578 | Lvestock, woter quaity
pti and WOMPs ot WA [ Gvestock, woter qualty
quaity impacts from overgrazing, ime spent by lvestock in and near streams, and mr\n"hmgrazed\ar\d' Practice: Woter well 12| Gectock, water quantity, widie
il be identified and developed in conaultation with NRCS, TSSWCB and local SWCDs as appropriste. Education Wiatering facitt 61| Livestock, water quants

programs and workshopz will support and promote the adoption of theze practice=.

Implementation Strategy
Participation i Period | Capital Casts
TSSWCE, SWCD: | Develop funding to hire WOMP techmicion. 2013-2029 | Extimated $75,000/yr

Producers, NRCS, | Develop, implement and provid finandal assistance | 2013-2023 | $1,500,000 {est $15,000/plan)
TSSWCB, SWCDz | for 100 bestock conservation plans and WGMP:
{incluging 30 in Rocky Creek subwatersheds).

AgnLife Defiver educabion and outreach prograns and 201, 2023, /A
Extension, TWR! | workshops (Lone Star Healthy Stream) to landowners. | 2027

Estimated Load Reduction

Prescbed Josdngs 2 b rechucing runaff from pisure:and rangeland
as well as o

10 reduce annual loads lrom)wﬂwd w IO o Ecvlrlylmmeuvnﬁwﬂ Of these 100 plans, at least 30

reck watershed, whi by 22510 cfu E coli/yr+

i
Effectiveness | High— De:mzmg the amount of ime livestock spend in riparan sreas and reducing rumaf fram
pastures wil directly reduce NPS =mmbuwr of bacteria in creeks,

Certainty Modnm Landar land
nent plan objectives; however, ot ko aeuhmmdedlnpmnmalhe\MIMP
and conzervation plan implementation.

Commi Moderate - Landor vall
productivity, however, becauze costs ane often prohibitive, financial incentives are neaded to
increaze
Needs High— F are 3 major bamer ducation )
nevded o demorgtate beneis to producers and their operations.
Potential Coastal Zone 1l Program (CZM WP EPR
Funding CWA 5319(h) grant prograny NRCS Guality
Sources Innovation Grantz (CIGE lxxuemmon Stewardship Program (CSP): Regianal Canservation

Partnership Program (RCPPIF

1204 1eaution hcAMSOTS Serres b Appieds
Funding source: dercrided in Section T
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Chapter 5 — Watershed
Protection Plan
Implementation
Strategies

Introduction
- Management Measures
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Chapter 6 — Education
and Outreach

- Watershed Coordinator
- Public Meetings

- Future Stakeholder
Engagement

- Education Programs
(Extension programs)

- Public Meetings

- Newsletters and News
Releases
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Table 22. Waterzhed stakeholders that will need to be
engaged throughout the implementation of the WPP.
Lavaca River WPP Stakeholders
Local residents, landowners, businesses
Local governments — Edna, Hallettsville, Mouiton, Shiner,
Voakum, Jackson County, La

State Agencies — TCEQ, TSOWCB, TPWO, AgriLite
Estenzion

Federal Agenciez— USDA NRCS
Regional Entities — LNRA staff and board members,
SWCD boards

Future Stakeholder Engagement

Watenhed sukeholders (Table 22) will be continually
engaged throughout the entire process and following the
transition of cffarts from development to implementation
of the WPP “The Watcrshed Coordinator will play a critical
rolc in this tramsition by continuing to organizc and host
periodic public mectings and needed educational events in
addition w secking out and mesting with focused groups
of stakeholders o find and secure implementation funds
The coordinator will slo provide
update the project website, track W

ntent to maintain and

implementation

progress and participate in local events to promote watershed

awareness and stewardship. News articles., newsletters and

the project website will be primary wols used to communi-
watershed stakeholders on 2 sis and will
ped 10 update readers periodically on implementa-

vide information o new implemet

form them on available rechnical or
terest related to the WPP

cial assistance, and other items of
effort.

Education Programs

Educarional programming will be  critical pars of the
process. Multiple programs

roward providing infor

WP implementatic wed

tion on various sources of poten-

il pollutancs and feasible management seratcgics will be
ddliverad in and ncar the Lavaca River watcrshed and adver-
tised to watershed stakeholders. An approximate schedule
for planned programming is provided in Chapter 8. This
schedule will be used 23 2 starting point, and cffores will

be made to abide by this schedule as much a5 possible. As

data collection cont

implementation
management process wil be wsed 1 modify this schedule
and respective educational needs as appropriate.

acs, the adaptive

Feral Hog Management Workshop

The Watershed Coordinator will coordinate with AgLife
Extension personnel to deliver periodic workshaps focus-
ing on feral hog management. This workshop will educare
landowners on the negarive impacts of feral hogs, effective
control methods and resources to help them c
pests. Workshop froquency will be approximately cvery 3-5
cant changes in available means
and methods w control feral hogs.

hese

Lone Star Healthy Streams Workshop

The Watershed Coondinator will coordinate with Agrl.-

ife Fxtension peronnel o deliver the Lone Star Healthy
Sercams curriculum. This program is geared toward expand-
ing stakeholders' knowledge on how beef cartle producers
can improve graring lands to reduce NPS pollution. This
statewide program promotes the adoption of BMPs that
have been proven to clfectively reduce baceerial contamina-
tion of sreams. This program provides sducational suppore
for the development of conservation plans by

the bencfits of many practices available for inclusion in a
conservation plan to program participants. This program will
likely be deliveeed in the watershed ance cvery 3 yeans or as

nccded.

OSSF Operation and Maintenance
Workshop

Once OSSFs in the watershed and their awners have been
identificd, an OSSF rules, regulations, operation and main-
wenance rraining will be delivered in the warcrshed, This

of educatio

promote the proper managen

eraining will consi

and outreach practices to

garner support for efforss o fi
g OSSFx theough inspec
Agrilife Extension provides the needed expertisc o deliver
this training, Based on needs identificd carly during WPP

planning, trainings will be scheduled for cvery third
Additionally, an online teaining module that provides an
overview of septic systems, how they operate and what

maintenance is required t sustain proper functional

il

cxtend syatem life will be made available to anyonc intet-
csted through the parmership website, This training module
was developed by the Guadahupe-Blanco River Authoriry in
coaperation with Agriife Extension and ix currenly avail-
able online at: yoww chey org/sepric.sw.

54
Lavaca River Waterzhed Protection Plan

Implement the WPP
- Introduction

- Financial Sources

Technical Assistance
Management Measure

plans

Chapter 7 — Resources 10

MM1 : Promote and implement WQMPs or conservation

- Technical Assistance

Table 23. Summary of potential sources of technical assistance.

Potential Sources

TSSWCB; local SWCDs; NRCS; Agnlife Extension

to landowners for feral hog control

MM2: Promote technical and direct operational assistance

Agrilife Extension; TPWD; NRCS; TSSWCB

systems

MM3: Identify and repair or replace failing on-site sewage

Office of Permiitting; Agrilife Extension

Lavaca County designated representative, Jackson County

MMA4: Increase proper pet waste management

City public works departments; Agrilife Extension

MMS5: Implement and expand urban and impervious

City public works departments; engineering firms; Agrilife

surface runoff mana: it Extension
MM6: Address inflow and infiltration City public works departments; engineering firms, TCEQ
MMT: Reduce illicit dumping AgriLife Extension; county law enforcement, TPWD game
wardens
Texas Water
Resources Institute
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Chapter 8 —
A Table 25, resporsible party, gasls
MeaSU rlng Success Management Measure Resposible Party  Unit Cost "“ ?"‘“';’“’:"“;“”'6 T""“ﬂ"""";" s TotalCost
Livestock
Hire WQMP field techmician. | TSSWCB, SWCDs | $75,0004 | 1
Introductlon ’:;’:';:EWQM”‘“"’“"E%”“M* I 515000 I 0 [ ® | & | 80 | 100 |s!5m,nm
- Feral Hogs
Install feral hog enclozurez. | Lando $200 s sy a5 possible WA
W t Q It f:.almgmn:wﬂuw — WA TS reducion o> £ ol WA
- a er ua I y W:’:«;‘m&mm %Mn,;krgm' WA s many az possible A
ractces.
ossFs
Targets T —
Addt I D t ment progaam. oo wa 1 NA
- I IOna a a Repar/replace faulty OSSF=. Homeowner $8,000 [ % [ =2 [ 3 | = 3320000
Pet Waste
Collection Needs e T T BT [ [ [ | s [
. Develop sducational and ier, Agrilite
- Data ReV|eW outreach matenals, T;:&;\M:r- WA Develop and deliver annually NA
- nster
- Interim Measurable ‘oz Taae p— [
.
Milestones e e 1 o
i pratecomectonsconruing | Eenzon, propety | W 1 NiA
—Adaptlve Smoke testing and repairof | Gites, contractors | $2.000-32,5007
foulty pipez and connedionz i a0 22 funding allows N
Management T [ e "
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Appendix A — Potential
Load Reductions

Appendix B — Load
Reduction Calculations

Appendix C — Elements
of Successful Watershed
Protection Plans (9
elements)

Texas Water
Resources Institute
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Chapters 1 — 2 —
® Chapter 1 - Introduction ©® Chapter 2 — Big EIm Creek
® Watersheds Watershed
® Types of Pollution Characterization
@ The Watershed Approach @ Description of the Watershed
® Watershed Protection Plans ® Subwatersheds
@ Adaptive Management @ Ecoregions
@ Land Use and Land Cover
@ Soils and Topography
@ Climate
® Demographics
@ Potential Point Sources
@ Potential Nonpoint Sources
@ Other Water Sources
TEXAS A&M
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Load Reduction Needs
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Load Duration Curve

® Visualizes streamflows and pollutant loads

® Helps assess under what conditions pollutant loads exceed
water quality standards

® Can use to estimate the pollutant capacity of a stream and
the reductions needed

TEXAS A&M

Texas Water GRILIFE
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Needed Load Reduction

® Example:

1.E405

LE404

16403

LE02

Flow (cfs)

LE401

LE01

0% 10% 20% 30% a0% 50% 60% 70% 80%

Percent of days flow exceeded

—-—4‘
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Needed Load Reduction

® Multiply allowable bacteria concentration (minus 10% margin
of safety)

©® Plot measured pollutant loads

Load Duration Curve with Observed Loads on Big Elm Creek at US Hwy 77

Y=
w,\\ .

N
i
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TCEQ SWQM Station

® Only 1 active station inthe |,/
watershed with long-term i
E. coli data (Station
#16385, on US 77)

. Big Elm Creek Watershed ™.
A Monitoring Station
—— Impaired Stream
—— Streams
[ | Watershed Boundary
1 Counties

o~ /
~012 /4 8

Miles
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F Load Duration Curve with Observed Loads on Big Elm Creek at US Hwy 77
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High Flow Moist Flow Mid-Range Flow Dry Flow Low Flow
Conditions Conditions Conditions Conditions Conditions

Days per year 36.5 109.5 73.0 109.5 36.5
Median Flow 339.06 13.93 3.75 0.42 0.03
(cubic feet per
second)
Existing Geomean 144.00 332.97 118.90 332.62 136.00
Concentration
(MPN/100 mL)
Allowable Daily 1045.2 42.94 11.6 1.3 0.1
Load (Billion MPN)
Allowable Annual 381,497.82 15,671.53 4219.25 472.78 38.73
Load (Billion MPN)
Existing Daily 1,194.51 113.46 10.91 3.42 0.12
Load (Billion MPN)
Existing Annual 435,997.61 41,414.00 3,981.42 1,247.94 41.98
Load (Billion MPN)
Annual Load 54,499.79 24,742.46 N/A 775.15 3.25
Reduction Needed
Percent Reduction 12.50% 62.16% -5.97% 62.11% 7.74%
Needed

TEXAS A&GM

Texas Water RI
s Institute RESEARCHIEXTENSION
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Needed Load Reduction

High Flow | Moist Flow | Mid-Range Flow Dry Flow Low Flow
Conditions | Conditions Conditions Conditions | Conditions

Possible Overland flow, Sanitary Sewer Overflows,
Sources Resuspension

Failing or non-existent OSSFs

Direct deposition from wildlife, feral hogs,
livestock, pets.
lllegal dumping

Total Annual 482,682.94
Load (Billion

MPN)

Total Annual 401,900.11
Load

Reduction

Total Percent 83.26

Reduction
(Billion MPN)

0 ATEXAS A&M
Texas Water /\GRILIFE
Resources Institute RESEARCH|EXTENSION

Big EIm Creek Watershed
Potential Source Estimates

Texas Water Resources Institute
April 16, 2019

Ed Rhodes
Allen Berthold
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Review of Potential Bacteria Sources

® Nonpoint Sources
@ Livestock
@ Wildlife/Feral Hogs
@ Septic Systems/OSSFs
@ Pets

Focus for today

® Point Sources
® Wastewater plants
@ Sanitary Sewer Overflows

Texas Water
Resources Inst ]
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- Subwatersheds
I 1

—— Streams
— Impaired Stream
[ Big EIm Creek Watershed
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Cattle Estimates —

© Substantial difference between NASS
and stocking rate estimation methods

® NASS based on county-wide data. NASS  Stocking Est
Weighted by graze-able acres per
watershed Cattle* 7,333 16,322

® Do we want to use the NASS Horses 942 N/A
estimate or stocking rate estimate? Goats 2,990 ?

© If we use stocking rate estimate, is Sheep 168 ?
th(nT 1 head/10 acres appropriate for Poultry 2,655 N/A
unimproved range?

©® What about 1 head/3 acres for
pastures?

© Are these realistic stocking rates
locally?

Texas Water EXﬁf&LM E

Resources Institute RESEARCH|EXTENSION

Resources

OSSF Estimates

. OSSF Density per Square Mile \'

0-2

:'//I d Blza "
—en Estimated | Estimated

O e o s OSSFs Failure rate

Watershed Boundary
——— stieams
—— Impaired Stream

2,439 8%

Texas Water
Stit

v
o Septic Suitability Ratings 11

Not limitec

Streams
[ | watershed Boundary

01 4 8 B
- 5_{ s
N
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Estimated Household Pets

Estimated AVMA AVMA Estimated Estg&:ted
Watershed Number of | Estimated Dogs | Estimated Cats Dog Populatio
Households | per Household | per Household | Population pn
Big EIm 8,407 0.584 0.638 4,910 5,364

TEXAS A&GM

GRILIFE
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Estimated Wildlife

Total AU Conversion AUs

Feral
e 5,695 o0.125 712

Deer 7,103 o0.112 795

Numbers developed for Deer from a density of 38.4 deer/1,000 acres provided
by Texas Parks and Wildlife.

Numbers developed for Feral Hogs from a density of 33.3 acres per hog
(Wagner and Moench, 2009).

TEXAS A&GM
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