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Strategies for
Improving

Water Quality

Total Maximum Daily Load (TMDL) — Driven
by federal Clean Water Act requirements;
defines allowable load; can be regulatory.

Total Maximum Daily Load Implementation
Plan (I-Plan) — Stakeholder driven plan that
outlines how the TMDL will be achieved

Watershed Protection Plan (WPP) —
Stakeholder driven plan that holistically
addresses all impairments and concernsin a
watershed.




Watershed

Protection
Plans

A holistic stakeholder driven plan that
addresses water quality in a watershed
rather than political subdivisions

Addresses all water body impairments

A mechanism for voluntarily addressing
complex water quality problems that
cross multiple jurisdictions




Watershed

Protection
Plans

Provides a framework for coordinated
implementation of prioritized and
integrated management strategies

Integrates ongoing activities, prioritizes
implementation based on technical
merit and benefits to the community

Typically focuses on 10-year goals




The 9 Elements

of Successful
Watershed

Protection Plans
from the U.S. EPA

Identify causes and sources of pollution

Estimate needed reductions

Describe management measures

Include education and outreach

Implementation schedule

Provide measurable milestones

Estimate costs and document sources of financial assistance

Progress indicators and adaptive management

Monitoring to evaluate effectiveness



Example Watershed Protection Plan
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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

Chapter 1

Introduction to Watershed
Management

A watershed is composed of an area of land that drains to a
common body of water, such = a soeam, viver, wedand or
ocean. All of dhe land surfaces that sucround dhe water body
where runaff desins sre considesed part of the watershed.

Witersheds can be very small fearures chat drain only a few

square miles while luper wateosheds can encompass numer-
ous smaller watersheds and can drain large portions of states,
nach as the Colorado River watershed that incudes 39,900
square miley of Teoxas and New Mexico.

The Lavaca River watesihed ks spproximately 909 aquare
miles and is d of sonaller hed:

suxch as Rocky Creek, Big Brushy Creek and Dry Creck (Rig-
wre 1). The Lavaca River watershed is then part of the larper
Maragorda Bay watershed that indudes the Navidad River,
Ties Pakschos River and a number of other creeks and rivers

Watersheds and Water Quality

Narare! paccemes and human activides can lafiaence waces
quality end quandity within a watershed. For example, rain
falling on the land arca within a watershed might penezace
runoff that then flows acrom agricultural felds, lawns, mad-
ways. industrial sites, grasbinds or forest.

Poink source pollution Is casegoriaed as belng discharged
from a defined polac or kocacdon, sech 1s a plpe or a drain,
and can be traced back to a single point of origin. This orpe
of pollution is eypically discharged directy into s water body
and subsoquently contributes to the water body's flow. Point
sources of pollution that arc permitted to discharge their
effluent within specific polhatant lemits must hold 2 pesmit
thiough the Texas Polluzant Discharge Eliminstion Sysems
(TPDES).

Polludon that comes from a source that does not havea
ringle point of origin is defined a» nonpoint source (NPS)
pollution. This type of pollation b generally composed of
pollutants dhat are picked up and carried by nunoff in worm-
water during rain events. Runoff that travels acros bind can
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Chapter 2

Watershed Description

Watershed Description

- Soils and Topography
- Land Use and Management
- Climate

Demographics

Lavaca River Watershed

Sourcos

‘Wistesh & boundiries - NHOPASV2 and NED, USGS
Stream Segments - TCEQ

Urban Aseas. County Boundaries - Stratiap, TNRIS
Rosds - TxDOT, TRRIS.
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Land Use and Land Management
The Lavaca Rives wserdbes b largely eucal, with o lad
wape dominased by rangelanch, priure sed hayfields, with
lienites] s caop peoetuction. Urban development has beca
ecsticaed o the fow cmall srwes scatcered I che watershed.
Based o1 201 1 Netionsl Land Coves Densbase (NLCD)
b

o hay, pascure, brush or gramand (Fgwe 7). Oy 6% of
the watershied b clhaificd s urbun developaent. Raally,
A b it s cut

¥ 4.5% of the sasensh
vated cropland
I Jackson comman crops ate com, cotso, hay

and rice (USDA 2014). In DeWite and Lavaca counties.

than other commeodiry crapa. Fayecre, Gonzales and Vicroria

counties make up very small porsioms of the watershed and

dhe overall crup prodacdon nummbers sy nobe refective

of the e wses contined kn the seatesshod (Rizwre 8). The
p .

285 acees
based on a weighned sverage of USDA National Agicalasnd
Seagnics Sarvice (NASS) farm operation data (USDA 2014)

Climate

Do 0 f bk shog the Cenand Gulf Come, dhe water-
b clitaste s sharacserised by eateh davues teaupers-
cares soxd moderace winser low tenpersauses. The Victorie
Regioaal A dud hed

op type in 2012 (only

La g

Figure 2. Water bodies of the Lavaca River watershed.
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Figure 8. 10-year average watershed temperature and precipitation.

average pesk daly highs of 94:5'F occurring in August
(Figure 9). Meanwhile, average daily lows reach the lowest
semperacures In January st 45

Precipitation pesks in May, with an sverage of 5.19 Inches
(in) of rainfall. February sces the lowese sverage rainfal
toals with 2.08 in. Average annual predpitation is around
41 in for the watershed (PRISM 2012). Based on chis his-
toric dats, seesdy amounts of peccipiiation can be expectod
theoughout the pear, with slghtly dries peciods ocourring in
Auguse and mid wintes,

Demographics
As of 2010, the Lavaca River watesshed population was
spproximately 30,136, with & population denlry of 33
‘peoplefsquare milk (USCB 2010). Papularion fs mose dense
within 1nd nesr the towns of Moulon, Halleervlle, Shiner,
Yoskum snd Edns (Rgue 10). Populion peojections by
the Office of the State Demographer and the Toxas Water
(TWDB) for

are pravided in Table | (TWDB 2016). From 2020 10 2070
the populstion of Lavacs County s expected e remain
wable, Jackson County and DeWix County are expected

o Incresse by spproximately 12% (population increases for
Gonzales, Calhotn and Fayetie counties ae not inchided
duc 10 the very small land arcs indluded within the vater-
shed),

Figure 10. Population density in the Lavaca River water-
shed (each dot represents 25 people).
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Chapter 3

Water Quality

Bacteria

RUAA

Dissolved Oxygen
UAA

Nutrients

Flow

Issues

- Water Quality Summary

Potential Sources of Water Quality

Scurces:
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unty
Watershed boundaries - NHDPIusV2 and NED. USG
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Figure 19. OSSF density.

‘able 4. 2014 Texas Integrated Report Assessment Results for stream segments in the Lavaca River watershed currently

nonitored for bactenia (TCEQ 2016).

Al Description Current Standard Geomean

1602_02 Lavaca River Above Tidal - From the 126 cfu/100 mL E. coli 114.65

confluence of Beard Branch upstream
to the upper end of segment at the
confluence of Campbell Branch in
Hallettsville.

160203 Lavaca River Above Tidal - Lower 126 cfu/100 mL £ col 294.94 Not Supporting

portion of segment from confluence
with NHD RC 12100101002463 south
of Edna upstream to confluence with

Beard Branch.
16028_01 Rocky Creek - From confluence of 126 cfu/100 mL E coli 222.16 Not Supporting
Lavaca River upstream to confluence of
Ponton Creek
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Figure 13. Historical £ coli conc ions at monitored with bacteria data. Dotted line indicates the

126¢fu/100mL criterion and solid black line indicates the mean value of previous 20 measurements.




Chapter 4

Pollutant Source Assessment

- Load Duration Curves
- Pollutant Source Load Estimates
- Load Reduction Summary

E. coli (Billion MPN/Day)

Load Duration Curve Lavaca River Station 12524
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Figure 21. Load duration curve for Lavaca River SWOM Station 12524

£ coli (Bilion MPNDay)
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Figure 25. Potential annual bacteria loadings from cattle.



Chapter 5

Watershed Protection Plan
Implementation Strategies

- Management Measures

Table 13. Available pasture and rangeland practices to improve water quality.
Practice NRCS Code  Focus Area or Benefit
Brush management 314 Livestock, water quality, water quantity, wildlife
Fencing 382 Livestock, water quality
Filter strips 393 Livestock, water quality, wildlife
Grade stabilization structures 410 Water quality
Grazing land mechanical treatment 548 Livestock, water quality, wildlife
Heavy use area protection 562 Livestock, water quantity, water quality
Pond 378 Livestock, water quantity, water quality, wildlife
Prescribed burning 338 Livestock, water quality, wildlife
Prescribed grazing 528 Livestock, water quality, wildlife
Range/Pasture planting 550/512 Livestock, water quality, wildlife
Shade structure N/A Livestock, water quality, wildlife
Stream crossing 578 Livestock, water quality
Supplemental feed location N/A Livestock, water quality
Water well 642 Livestock, water quantity, wildlife
Watering facility 614 Livestock, water quantity

Table 14. Management measure 1: Promote and implement Water Quality Management Plans or conservation plans.

Source: Cattle and Other Livestodk
Problem: Direct and indirect fecal bacteria loading due to livestock in streams, ripanan degradation and overgrazing

Objectives:
«  Work with producers to develop conservation plans and WQMPs that improve grazing practices and water
quality.

+ Provide technical and financial support to producers.

» Reduce fecal loadings attributed to livestock.
Critical Areas: All properties with riparian habitat throughout the watershed and all properties in subwatersheds: 1, 3, 5,
6,9, 10,12 and 20
Goal: Develop and implement conservation plans and WQMPs that minimize time spent by livestock in ripanan areas
and better use available grazing resource across the property.
Description: Conservation plans and WQMPs will be developed with producers to implement BMPs that reduce water
quality impacts from overgrazing, time spent by livestock in and near streams, and runoff from grazed lands. Practices
will be identified and developed in consultation with NRCS, TSSWCB and local SWCDs as appropriate. Education
programs and workshops will support and promote the adoption of these practices.
Implementation Strategy
Participation Recommendations Period Capital Costs
TSSWCB, SWCDs | Develop funding to hire WOMP technician. 2019-2029 | Estimated $75,000/yr
Producers, NRCS, | Develop, implement and provide financial assistance 2019-2029 | $1,500,000 (est. $15,000/plan)
TSSWCB, SWCDs | for 100 livestock conservation plans and WQMPs
(including 30 in Rocky Creek subwatersheds).
AgriLife Deliver education and outreach programs and 2019, 2023,| N/A
Extension, TWRI | workshops (Lone Star Healthy Streams) to landowners. | 2027
Estimated Load Reduction
Prescribed management will reduce loadings associated with livestock by reducing runoff from pastures and rangeland
as well as reducing direct deposition by livestock. Implementation of 100 WQMPs and conservation plans is estimated
to reduce annual loads from livestock by 1.00x10" cfu E colifyr in the Lavaca River. Of these 100 plans, at least 30
should be targeted toward the Rocky Creek watershed, which is estimated to reduce loads by 2.25x10" cfu E coli/yr.t
Effectiveness High - Decreasing the amount of time livestock spend in riparian areas and reducing runoff from
pastures will directly reduce NPS contributions of bactenia in creeks.
Certainty Moderate — Landowners acknowledge the importance of good land stewardship practices and
management plan objectives; however, financial incentives are often needed to promote the WQMP
and conservation plan implementation.
Commitment Moderate — Landowners are willing to implement stewardship practices shown to improve
productivity; however, because costs are often prohibitive, financial incentives are needed to
increase implementation rates.

Needs High - Financial costs are a major barrier to implementation, education and outreach are also
needed to demonstrate benefits to producers and their operations.

Potential Coastal Zone Management Program/Coastal Management Program (CZM program and CMP); EPA

Funding CWA §319(h) grant programy NRCS Environmental Quality Incentives Program (EQIP); Conservation

Sources Innovation Grants (CIG); Conservation Stewardship Program (CSP); Regional Conservation
Partnership Program (RCPP)¥

*Load reduction calculations described in Appendix B
2Funding sources described in Section 7.4



Chapter 6

Education and Outreach

Watershed Coordinator
Public Meetings

- Future Stakeholder Engagement
- Education Programs (Extension programs)
- Newsletters and News Releases

Table 22. Watershed stakeholders that will need to be
d throughout the impk ion of the WPP.

Lavaca River WPP Stakeholders

Local residents, landowners, businesses

Local governments — Edna, Hallettsville, Moulton, Shiner,
Yoakum, Jackson County, Lavaca County

State Agencies — TCEQ, TSSWCB, TPWD, AgriLife
Extension

Federal Agencies — USDA NRCS

Regional Entities — LNRA staff and board members,
SWCD boards

Future Stakeholder Engagement

Watershed stakeholders (Table 22) will be continually
engaged throughout the entire process and following the
2 o :

of cfforts from devel to

Feral Hog Management Workshop
‘The Watershed Coordinator will coordinate with Agrilife
Extension personnel to deliver periodic workshops focus-

ing on feral hog management. ‘This workshop will educate
landowners on the negative impacts of feral hogs, cffective
control methods and resources to help them control these
pests. Warkshop fraquency will be approximately cvery 3-5
years, unless there are significant changes in available means
and methods to control feral hogs.

Lone Star Healthy Streams Workshop

The Watershed Coordinator will coordinate with Agril-
ife Extension personnel to deliver the Lone Star Healthy
Streams curriculum. ‘This program is geared toward expand-
ing stakeholders’ knowledge on how beef eattle producers

can improve grazing lands to reduce NPS pollution. This

P P
of the WPP. The Warershed Coordinator will play a critical
rolc in this transition by continuing to organize and host
periodic public meetings and needed educational events in
addition to secking out and meeting with focused groups

of stakeholders to find and secure implementation funds.
Ihe coordinator will also provide content to maintain and
update the project website, track WPP implementation
progress and participate in local events w promote watershed

awareness and stewardship. News articles, newsletters and

the project website will be primary tools used to communi-
cate with watershed stakeholders on a regular basis and will
be developed to update readers periodically on implementa-

ide program the adoption of BMPs that
have been proven to effectively reduce bacterial contamina-
tion of streams. This program provides educational support
for the development of conscrvation plans by illustrati
the benefits of many practices available for inclusion in a

conservation plan to program participants. This program will
likely be delivered in the watershed once every 5 years or as

needed.

OSSF Operation and Maintenance
Workshop

Once OSSFs in the watershed and their owners have been
1 S .

4, an OSSF rules, ! and main-

tion progress, provide infe ion on new impl
opportunitics, inform them on available technical or finan-
cial assistance, and other items of interest related to the WPP

effore.

Education Programs

Educational progrimsming will be a critical past of the
WPP implementation process. Multiple programs geared
voward providing information on various sources of poten-
tial pollutants and feasible management strategies will be
dclivered in and near the Lavaca River watershed and adver-
tiscd to watcished stakeholdéts. An approximate schedule
for planned programming is provided in Chapter 8. This
schedule will be used as a starting point, and cffores will

be made to abide by this schodule a5 much as posible, As
impl ion and daa collecti inues, the adaptive
management process will be used to modify this schedule
and respective educatianal needs as appropriate.

4 P
tenance training will be delivered in the watershed. This
training will consist of cducation and outreach practices 1o
promote the proper management of existing OSSFs and 1o
garner support for efforts to further identify and address
failing OSSFs through inspections and remedial actions.
AgriLife Extension provides the needed expertise to deliver
this training. Bascd on nceds identificd carly during WPP
plining, crainings will b cheduled fo cvery dhind yE4r
Additionally, an caline training module tha provides an
overview of septic systems, how they operate and what
maintenance is required to sustain proper functionality and
extend system life will be made available to anyone inter-
ested through the parmership website. This training module
was developad by the Gisadslipe-Blanco River Authority in
cvoperation with AgriLife Extension and is cusrently availe
able online at: www.gbra.orplscpticswf.

54
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Chapter 7

Resources to Implement the WPP

- Introduction
- Technical Assistance
- Financial Sources

Technical Assistance
Management Measure

MM1 : Promote and implement WQMPs or conservation
plans

Table 23. Summary of potential sources of technical assistance.

Potential Sources
TSSWCB; local SWCDs; NRCS; Agrilife Extension

MM2: Promote technical and direct operational assistance
to landowners for feral hog control

Agrilife Extension; TPWD; NRCS; TSSWCB

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

Lavaca County designated representative, Jackson County
Office of Permitting; Agrilife Extension

MM4: Increase proper pet waste management

City public works departments; Agrilife Extension

MM5: Implement and expand urban and impervious
surface stormwater runoff management

City public works departments; engineering firms; Agrilife
Extension

MM6: Address inflow and infiltration

City public works departments; engineering firms, TCEQ

MM7: Reduce illicit dumping

Agrilife Extension; county law enforcement; TPWD game
wardens




Chapter 8

Measuring Success

Water Quality Targets

Additional Data Collection Needs
Data Review

Interim Measurable Milestones
Adaptive Management

Table 25. Lavaca River watershed management measures, responsible party, goals and estimated costs.

Livestock

Hire WQMP field technician. TSSWCB, SWCDs $75,000/yr 1

Develop 1 PO WQMPs/conserva- | TSSWCB, SWCDs, $15,000 40 60 20 100 $1,500,000

tions plans. NRCS

Feral Hogs

Install feral hog enclosures. Landowners $200 As many as possible N/A

Feral hog removal Landowners N/A 15% reduction or > 2,439 hogs/yr N/A

Develop and implement Landowners, TPWD,

Wildlife Management Plans and | TSSWICB, NRCS N/A As many as possible N/A

Practices.

OSSFs

Develop OSSF repair/replace- Watershed Coordi-

ment program. nator, counties, N/A 1 N/A

AgriLife Extension

Repair/replace faulty OSSFs. Homeowner $8,000 10 [ 20 [ 30 [ 4 $320,000

Pet Waste

Install and maintain pet waste | Cities $500 for

stations. stations plus 2 3 4 5 $4,400
$100/yr/station

Develop educational and Cities, Agrilife

outreach matenals. Extension, Water- N/A Develop and deliver annually N/A

shed Coordinator

Urban Stormwater

Identify and install potential Cities $4,000 to

stormwater BMP projects. $45,000/acre As many as possible N/A

treated

$S0s and Unauthorized Discharges

Develop program to repair Cities, Agrilife

private connections contributing | Extension, property N/A 1 N/A

to 18 owners

Smoke testing and repair of Cities, contractors | $2,000-$2,500/

faulty pipes and connections mile; $3,000- As funding allows N/A
$20,000/repair

Develop and deliver educational | Cities, Agrilife

materials. Extension, TWRI N/A Develop and deliver annually N/A




Appendix A — Potential Load Reductions
Appendix B — Load Reduction Calculations
Appendix C — Elements of Successful
Watershed Protection Plans (9 elements)

Other Issues addressed
 Endangered Species

* Invasive species

* Local rules and regulations
e Statewide Flood Planning




After EPA
Accepts the

WPP ...
then what?

Use Chapter 7 to find funding for Chapters 5 & 6

e Apply for grants (Ex. Section 319)
e Work with local city/county officials
e Request funding from local agencies

Bring Education & Outreach Programs to the watershed

e Example Education Programs: Texas Watershed Stewards,
Urban Riparian, Healthy Lawns Healthy Waters, etc.

e Develop newsletters, work with local media to spread the
word about the WPP, etc.

Work with local partners and agencies

e continue water quality monitoring (SFA, ANRA)
e developing WQMPs and conservation plans (SWCD)

Periodic Stakeholder Meetings

e Decide what programs to bring
e Provide updates on Chapter 8, comparing to Chapters 3&4




Thank you! Questions?

Emily Monroe

Program Specialist, TWRI
emily.monroe@ag.tamu.edu 979-458-3154
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