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Introductions

*Name

* Representation (Agency,
Landowner, Etc.)
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Big EIm Creek Watershed

Big EIm Creek Watershed

—— Streams

—— Impaired Stream

[ | watershed Boundary
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» Agenda & recap last
meeting

« Background on Water
Quality - recap

» Approaches to Address

Water Quality - recap

 Big ElIm Creek Watershed
and Water Quality

« Stakeholder Structure
and Decision-Making -
recap

« Example Watershed
Protection Plan

» Next Steps
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Texas Surface Water Quality Standards Review

Where do they come from?

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 Use 5.0 mg/L Average Dissolved Oxygen
3.0 mg/L Minimum

General Use 6.5-9.0

Sources of E.coli Bacteria?

TEXAS A&M
AGRILIFE
RESEARCHIEXTENSION
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Approaches to Address Water Quality - General approach used today

TEXAS A&GM yy
A Texas Water
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Watershed-Based Plans Across Texas
' ' State of Texas
Watershed-Based Planning

*Dees not helude TMOLE for
pacticides, lagacy polutants
o matals.

= Watarshed Charactarizaton [

wo
WPP = Watarshed Protacton Plan
TMDL = Tetal Maximum Daky Load &

TEXAS A&M 9.
Texas Water

Resources Institute

make every drop count
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Example
Watershed .
Based Plan | avaca River

Watershed

Protection Plan

—Problems:
Excessive

bacteria, low
dissolved

\
| 1‘- ‘
i/ Sources: ¢ . g
SWOM Stations - TCEQ ¥ \ OX e n
Watershed boundaries - NHDPIusV2 and NED, USGS 1 3y
L) o \
K‘_ | Qisie0 |
o . S .|
» o

Assessment Units - TCEQ

County Boundaries - StratMap. TNRIS
Roads - TxDOT, TNRIS
0 25 5 10 15 20
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Chapter 1
Chapter 1 — Introduction to Introduction to Watershed
Watershed Management Management

A watershed iy compored of an area of land that drains w &
common body of water, such = 2 vream, dver, wedind or
ocean. All of dhe land murfaces that suaound the water body
where runcf dealns sre conildered part of the wasershad.
. Wacersheds can be very amall fratures that drain only a few
- Watersheds and Water Quality e s e g eohds e o
ous smaller warersheds and can drain large portions of staces
wach as the Colomado River warershed that incledes 39,900

- The Watershed Approach o i oo T

The Lavaca River watcished b spprodmatcly 909 square

- Watershed Protection Plan g i gt by iy

mach a3 Rocky Creek, Big Brushy Creck and Dry Creck (Fig

- Adaptive Management A i e e

Ties Palackos River and a number of other crocks and rhvers,

= Educatlon and OUtreaCh . Watersheds and Water Quality

Narural processes snd human actividies can Influence waces
quality und quantity within a watershed. For example, rain
falling oo the land wea within s watershed might generace
runoff that then Rows scrom agriculrural fickds, lawms, road-
ways, incharcrial siton, grassbands or forests.

Point source pollution is caegoried as being discharged
from & defined polnt or kocution, msch 4s & plpe or & drsin,
sod can be traced back 10 s single point of origin. This ope
of pelhution is eypically discharped directly into 3 warer body
acd sub cly contributes to the water body's flow. Point
sources of pollution that are permitted to discharge thele
effluent within specific pollutant limics must hold a permit
through the Texss Pollurant Discharge Eliminstion Systesms
(TPDES).

Polludon that comes from & sousce that docs not have s
dngk polnt of origin Is defined a3 nonpoint source (NPS)
poliution. This type of pollution is gmenlly composed of
pollutants dhat arc picked wp and carried by nnoff in som-
wates durbing raln events. Runoff that travely scrom Lind can

5
Lavaca River Watershed Protection Plan

TEXAS A&M (‘)
AGRILIFE Texas Water
RESEARCHIEXTENSION Resources Institute
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Land Use and Land Management

Chapter 2 — Watershed
Description

1 Jakzon County comman croge.
P T ——

Watershed Description T
Soils and Topography A
Land Use and Management _
Climate RO

Demographics

&

Figure 9. 10-yewr average watershed temperatune and preciptation
sverage peak dally highs of $4.5F sccurrag in Augu
{Figure 9). Mesnwhie, average ddly lows reach the ke
[ E——

Peecipiarion praka bn May, with an average of 519 inches
(i) el Febesary s the kowee svcesge infall
in. Average anaoal precipitaion bs sound

sorkc daa, ey snennts of peecpiasion can be ex
hroughout the peas with lighily dricr periodh oxcuring in
Auguseane it

Demographics

Asof 2010, the Lavacs River satersbed populison. wis
approrimacly 30,156, wich» population demsiry of 33
peopiefiquare el (USCB 2010). Popularon bs mom densc
within,and near the o of Mouleon. Hullrrle, Shiner

(TWDB) fos chenin che warerrhed
ase provided in Table | (TWDB 2016). From 3020 1w 2070
the popalasion of Lavca County s cxpected i
bl

o focrease by spproanicly 1% fpopuluion ncrescs

-~ Gonzabes, Calhoun aind Zh -
A TEXAS A&M Tt r . o B B RS R
peopie).

GRILIFE 15 Wate = Spe—

RESEARCHIEXTENSION Resources Institut R

make every drop count

10



Chapter 3 — Water
Quality

- Introduction

- Bacteria

- RUAA

- Dissolved
Oxygen

- UAA

- Nutrients

- Flow

- Potential Source
of Water Quality
Issues

- Water Quality
Summary

K_EXAS A&M
GRILIFE
RESEARCHIEXTENSION
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/" Legend \

OSSFs 1
Q

-6

— EW7-12
1324
-5 a3
TCEQ AU
“=Unimpaired

\ " Impaired j}

Scurces:
OSSF Deralty - 91 Addesses, County Governments. L
Watershed boundiaries - NHDPIusV2 and NED. USGS
Assessment Unes - TCEQ Y
Caounty Bouncaries - StratMap, TNRIS
Roads - TxDOT. TNRIS

0 .23 3 L] L] 20 7
ey 11 /}

Figure 19. OSSF density.

Texas Water

Resources Institute

make every drop count

Table 4. 2074 Texas Integrated Report Assezsment Rezults for stream segments in the Lavaca River watershed currently

monstored for bacteria (TCEQ 2016).

AU Desaiption Current Standard Geomean  Supporting/Not
Supporting
1602_02 Lavaca River Above Tidal - From the 126 cfu/100 ml E col 11465 Fully Supporting
confluence of Beard Branch upstream
to the upper end of segment at the
confluence of Campbell Branch in
160203 | Lavaca River Above Tidal — Lower 126 cfu/ 100 mLE coli | 29404 Not Supporting
on af segment from confluence
with NHD RC 12100101002463 south
of Edna upstream to confiuence 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
T s
.
1000 % e 9 "
2 Station ID
- “ 12524
o . 12525
k)
= . 12527
2 = 18190
w
10
2008 2010 2015 2005 2010 2015
Date

Figure 13. Historical E coli concentrations at monitored segments with bacteria data. Dotted line indicates the
126cfu/100ml criterion and solid black line indicates the mean value of previous 20 measurements.

11



Chapter 4 -
Pollutant Source
Assessment

- Introduction

- Load Duration
Curves

- Pollutant Source
Load Estimates

- Load Reduction
Summary

K_EXAS A&M
GRILIFE
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Load Duration Curve Lavaca River Station 12524
(2001.2015)
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Figure 21. Load durabon curve for Lavaca Rever SWOM Stabon 12524

Load Duration Curve Lavaca River Station 12525
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Figure 22 Load durstion curve for Lavaca River SWOM Staton 12525,

v )
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Figure 25. Potential annual bacteria loadings from cattle.
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Table 13. Available pasture and rangeland practices to improve water quality.

Practice NRCS Code  Fi Area or Benefit
Table 14. Management measure 1: Promote and implement Water Quality Management Plans or conservation plans. Brush ma 314 Livestock, water quality, water quantity, wildiife

Source: Cattle and Other Livestock Fencing 382 Livestock, water quality
a . n Filter strips 393 Livestock, water quality, wildiife

Problem: Direct and indirect fecal bacteria loading due to livestock in streams, riparian degradation and
s Grade structures 410 Water quality

) We . . . Grazing land treatment 548 Livestock, water quality, wildlife

+  Work with producers to develop conservation plans and WQMPs that improve grazing practices and water -

quality. Heavy use area protection 562 Livestock, water quantity, water quality

+  Provide technical and financial support to producers. Pond 378 Livestock, water quantity, water quality, wildlife

+  Reduce fecal loadings attributed to livestock. Prescribed buming 338 Livestock, water quality, wildlife
Critical Areas: All properties with riparian habitat throughout the watershed and all properties in subwatersheds: 1, 3, 5, Prescribed grazing 528 Livestock, water quality, wildiife
6,9,10,12 and 20 Range/Pasture planting Lfvslock‘ wdE:rqua!!ty, w!ldi!fe
Goal: Develop and implement conservation plans and WQMPs that minimize ime spent by livestock in ipanan areas Shade structure Livestock, water quality, wildlife
and better use available grazing resource across the property. Stream crossing Livestock, water quality
Description: Conservation plans and WQMPs will be developed with producers to implement BMPs that reduce water Supplemental feed location Livestock, water quality
quality impacts from wefgranng time spent by livestock in and near streams, and runoff from grazed lands. Practices Water well Livestock, water quantity, wildlife
will be i an with NRCS, TSSWCB and local SWCDs as appropriate. Education Watering facility Livestock, water quantity
programs and wm,hops will ,uppon and promote the adoption of these practices.
Implementation Shategy
Participati dati: Period Capital Costs
TSSWCB, SWCDs | Develop funding to hire WQMP 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, TWRl | workshops {Lone Star Healthy Streams) to landowners. | 2027
ES Chapter 5 —
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 WOMPs and conservation plans is estimated
to reduce annual loads from livestock by 1.00x10" cfu £ colt/yr in the Lavaca River. Of these 100 plans, at least 30 Wate rs h e d
should be targeted toward the Rocky Creek which is estimated to reduce loads by 2.25x 10" cfu E. coli/yr.t

Effecti High - Decreasing th * of time Ivestock spend 5 and red i P t t' PI
VENSS | pattures willdectly reduce NPS contribuions of bactera ncreeks o rotection Fian

Certai -1 knowledge the i f land stewardship practices and H
E management pian ol:gect:r however, Fn::cmra::z!:;e??r: uaften r::;ed b‘::pr;?rm:ft:enwmp I m p I e m e n tatl 0 n

o =1 are willing to p practices shown to improve Strategies

productivity; however, because costs are often prohibitive, financial incentives are needed to
increase rates.

Needs High - Financial costs are a major barrier to implementation, education and outreach are also
needed to demonstrate beneﬁt: to pmdu(er‘ and their operations. .
Potential Coastal Zone M. astal M: Program (CZM program and CMP); EPA - I t d t

Funding CWA §319(h) grant progrant NRCS Enwronment.a] Quality Incentives Program (EQIP); Conservation n ro u c I 0 n
Sources Grants (CIG); Cs p Program (CSP); Regional Conservation

Partnership Program (RCPP} - Ma nageme nt

*Load reduction calculations described in Appendix B

Funding sources described in Section 7.4 M eas u res

TEXAS A&M (‘
AGRILIFE Texas Water
RESEARCHIEXTENSION Resources Institute

mke every d;
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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

Texas Water

TEXAS A&M
/ GRI LIFE :
RESEARCHIEXTENSION Resources Institute

nicke every dr

Table 22. Watershed stakeholders that will need to be
engaged throughout the implementation of the WPP.

Lavaca River WPP Stakeholders
Local residents, landowners, businesses

Local governments — Edna, Halletizville, Moultan, Shiner,
Yoakum, Jackson County, Lavaca County

State Agencies - TCEQ, TSSWCB, TPWD, Agrilife
Extension

Faderal Agencies -~ USDA NRCS

Regional Entities — LNRA staff and board members,
SWCD boards

Future Stakeholder Engagement
Watershed stakeholders (Table 22) will be continuall

Feral Hog Management Workshop

The Watershed Coordinator will coordinate with Agrilifc
Extension personnel o deliver periodic workshops focus-
ing on feral hog management. This workshop will educate
landowners on the negative impacts of feral hogs, ffective
control methods and resources 1o help them control these
pests. Workshop frequency will be approximarely every 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 1o deliver the Lone Star Healthy
Strcams curriculum. This program is gearsd toward expand-

ed throughout the entire process and following the
on of efforts from development to implementation

af the WPP. The Watcrshed Coordinator will play a critical
tole in this transition by continsing to organize and host
periodic public meetings and needed educational events in
addition to seeking out and meeting with focused groups
keholders o find and sccurc impk ion Rands
The coordinator will also provide content 1o maintain and
update the project website, track WPP implementation
progress and participate in local events to promote watershed
awarencss and stewardship. News aréicles, newslotters and
the project website will be primary tools used to communi
cate with watershed stakcholders on a regular basis and will
be developed to update readers petiodically on implementa-
tion progress. provide information on new implementation

opportunitics, inform them on available technical or finan-
cial assistance, and other items of interest related to the WPP
cffort

Education Programs

Educarional programming will be a critical part of the
WPP implementation process. Multiple programs geared
toward providing information on various sources of paten-
tial pollutants and feasible management strategies will be
delivered in and near the Lavaca River watershed and adver-
tised to watershed stakeholders. An approximate schedule
for planned programming is provided in Chapter 8. This
schedule will be wsed as a starting point, and cfforts will
be made to abide by this schedule as much as possible. As
implementation and data collestion continues, the adaptive
fy shis schedule
and respective cducational needs 13 appropriate.

ing stakeholders' knowledge on how beef cartle producers
can improve grazing lands to reduce NPS pollution. This
statewide program promotes the adoption of BMPs thar
have been proven to effectively reduce bacterial contamina-
tion of strcams. This program provides educational support
for the development of conservation plans by illustrating

the benefits of many practices available for inclusion in a
conscrvation plan to program participants, This program will
likcly be delivered in the watceshed once every 5 years of as
needed.

OSSF Operation and Maintenance
Workshop

Once OSSFs in the watershed and their owners have been
identified, an OSSF rules, repulations, operation and main-
be delivered in the watershed. This

garner suppon for effores w further identify and address
fuiling OSSFs through inspections and remedial actions.
AgriLife Extension provides the needed expertise to deliver
this waining. Based on needs identified carly during WPP
planning, trainings will be scheduled for every third year
Additionally, an online training module that provides an
avervicw of septic systems, how they operate and what
maintenance is required to sustain proper Funcrionality and
extend system life will be made available to anyone inter-
ested through the partnership website. This training module
was developed by the Guadahupe-Blanco River Authori
cooperation with AgriLife Extension and is currently avail-
able anline at: www ghea.otg/scptic .

54
Lavaca River Watershed Protection Plan

D count

2/6/2018
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Chapter 7 —
Resources to
Implement the WPP

- Introduction
- Technical Assistance
- Financial Sources

TEXAS A&M )
AAGRILIFE  Texa$ W .
RESEARCHIEXTENSION Resources Institute

make every drop count

Table 23. Summary of potential sources of technical assistance.

Technical Assistance

Management Measure

MM1 : Promote and implement WQMPs or conservation
plans

Potential Sources
TSSWCB; local SWICDs; NRCS; Agrilife Extension

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

Agrilife Extension; TPWD; NRCS; TSSWICB

MMB3: Identify and repair or replace failing on-site sewage
systems

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

MMA4: Increase proper pet waste management

City public works departments; Agrilife Extension

MMS5: Implement and expand urban and impenvious
surface stormwater runoff management

City public works departments; engineering firms; Agrilife
Extension

MME: Address inflow and infiltration

City public works departments; engineering firms, TCEQ

MM7: Reduce illicit dumping

Agrilife Extension; county law enforcement; TPWD game
wardens

2/6/2018

15
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Goals (years after implementation begins)t
Management Measure 5 § 7 @& 9 1

Livestock

Chapter 8 — Measuring Hire WOMP field technician.___ | TSSWCB, SWCDs_ | 7500047 | T

Develop 100 WQMPs/conserva- | TSSWCE, SWCDs,
tions plats NRCS | $15,000 | ’ §1,500,000

Success Ferol Hogs

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

- I n t ro d u ct i o n Feral hog removal L N/A& 15% reduction or > 2,439 hogs/yr
Develop and implement Landowners, TPWD,
Wildife Management Plans and | TSSWCB, NRCS N/A As many a3 possible

- Water Quality Targets Pt

OSSFs

- Additional Data e = B

Agrilife Extension

COI |eCtiO n N eed s F;:(pa;:::ia:e faulty OSSF. Homeowmer 8,000
- Install and maintain pet waste | Cities $500 for
- Data Review st s,
I . M b I Develop educational and Gies Agrlfe . » \
- nte rim easurable outreach matenals Ertemion Woter N Develop and deliver annuslly

Urban

Milestones T

stormwater BMP projects. As many as possible

- Adaptive Management |

Develop program to repair Cities, AgriLife
private connections contributing | Extension, property N/A

to I&l owners

Smoke testing and repair of Cities, contractors | $2,000-52,500/
faulty pipes and connections mile; $3,000- As funding allows
$20,000/repair

N/A Develop and deliver annually

o Total Cost

Develop and deliver educational | Cities, Agrilife
materials. Extension, TWRI

TEXAS A&M (‘)
AGRILIFE Texas Water
RESEARCHIEXTENSION Resources Institute

make every drop count
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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 A&M (‘J
AGRI LIFE Texas Water
RESEARCHIEXTENSION Resources Institute

niake every drop count
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DRIVEN
PROCESS

Allen Berthold, Ed Rhodes - Texas Water Resources Institute
February 19, 2019
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Last Meeting

Possible Stakeholder Organization Frameworks

Option 1 W

Coordination Stakeholder Stakeholder Group
Committee Group

Onti
Option 2 ption 4

Workgroups Stakeholder
Coordination /

Committee

TEXAS A&M (‘)
AGRI LIFE Texas Water
RESEARCHIEXTENSION Resources

nidke eve

19



2/6/2018

Committee Members — If Needed

Local property owner

County Extension Agent

County Health Inspector

County Judge or Commissioner

Soil and Water Conservation District Board Member
Subdivision or Homeowners Association Member
TPWD

USDA — NRCS

Texas Sea Grant

TSSWCB

River Authority

Others?

TEXAS A&M (‘)
AGRILIFE Texas Water
RESEARCHIEXTENSION Resources Insgitute

make every drop count
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Possible Work Groups - If Needed

* Work Groups Used in Other Watersheds
— Agriculture
— Education & Outreach
— Habitat
— Septic Systems
— Ordinance & Planning
— Science & Monitoring
— Urban Stormwater
— Wastewater Infrastructure
— Wildlife
» Work Groups to Consider for Big EIm Creek
— Agriculture
— Wildlife
— Septic

TEXAS A&M (‘_)
AGRI LIFE Texas Water
RESEARCHIEXTENSION RCSOUI'C%i

21
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Possible Decision Making Processes — Last Meeting

* Formal —

— Established bylaws that govern
the actions of the committee

— Adhere to Open Meeting Act
Requirements
* Informal —

— Develop a set of ground rules
that will be used to govern the
group

— Committee members approve
ground rules and their use

» Consensus Based in Public
Meetings

TEXAS A&M (‘)
AGRI LIFE Texas Water
RESEARCHI|EXTENSION RCSOL.lrcesA_w]:r}sgiI;uFG
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G Bruceville -

8

Big EIm Creek Watershed
—— Streams

— Impaired Stream
[ ] Watershed Boundary
{1 Counties

11915

1600]

Sources: E‘Eari‘ HERE, Garmin, USGS, \mermap#ICREMENT B \

NRCan, ESii Japan, METI, Esri China (Hong Keng), Esri Korea,
Esri (Thailand), NGCC, © OpenStreetiMap confributors, and the
GIS User Community -
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7 1] Satin

Subwatersheds
3 1
2 [ ]2
3
o 4
s
| [
17
—— Streams
—— Impaired Stream
[ 1Big EIm Creek Watershed
[ Counties

G2

Sources: E§ri, HERE, Garmin, USGS, Intermap JINCREMENT P,
NRCan, ESri Japan, METI, Esri China (Hong Kg g), Esri Korea,
Esri (Thailand), NGCC, © OpenStreetMap con{\butors, and the

GIS User Community =
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olland

Sunsg,
shine Rd

Davilla

SFu101s

1915

Land Use/Land Cover
I open water

I:' Developed, Open Space
ﬂ Developed, Low Intensity

- Developed, High Intensity

- Deciduous Forest
- Evergreen Forest
|:] Mixed Forest
[ ] shrubrscrub
[ ] crassiandrHerbaceous
) I:] Pasture/Hay
- Cultivated Crops
[ ] woody wetiands

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P,

- Developed, Medium Intensity

|:] Barren Land (Rock/Sand/Clay)

- Emergent Herbaceous Wetlands

NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Kgrea,
Esri (Thailand), NGCC, © OpenStreetMap contributors, and\t‘he

GIS User Communitys

2/6/2018
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Land Use Category

Open Water 1,222.49
Developed, Open Space 13,217.10
Developed, Low Intensity 1,731.81
Developed, Medium Intensity 782.22
Developed, High Intensity 360.54
Barren Land 143.2
Deciduous Forest 6,181.56
Evergreen Forest 2,284.61
Mixed Forest 159.63

Shrub/Scrub 4,596.81

Grassland/Herbaceous 60,540.21
Pasture/Hay 26,838.55
Cultivated Crops 82,542.39
Woody Wetlands 6,473.11
Emergent Herbaceous Wetlands 31.36

Percent

0.59%
6.38%
0.84%
0.38%
0.17%
0.07%
2.98%
1.10%
0.08%
2.22%
29.23%
12.96%
39.86%
3.13%
0.02%

Total 207,105.59

100.00%

AGRI Texas Water
RESEARCHIEXTENSION Resources Institute

n ery drop count

2/6/2018
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Hydrologic Group

Sunsg
hing Rd

[Holland

EXAS A&M

GRILIFE
RESEARCHIEXTENSIO

NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea,
Esri (Thailand), NGCC, © OpenStreetMap contributors, and the
GIS User Community &

Sources: Esri, HERE, Garmin, USGS, Intermap? INCREMENTX
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Hydrologic Description
Soil Group

Not rated (not surveyed or water body)

Soils have a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained
sands or gravelly sands. These soils have a high rate of water transmission.

See below!

Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or
well drained soils that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water transmission.

See below!

Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of
water or soils of moderately fine texture or fine texture. These soils have a
slow rate of water transmission.

See below!

Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a clay layer at
or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

Texas Water
RESEARCHIEXTENSION Resources Institute
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Streams

Impaired Stream

E Watershed Boundary

Elevation (ft)
F— High: 260.16

- Low: 85.35

TEXAS A&GM LN *
GRI L I F E pt ﬁc;gces:ég J HEREMg.ar;mEln, ‘UcSh‘GS, I:'!erm;g, 1NC?EMKEN P
R ES EAR C H ] EXT E N S I O N Esri Frmg.itlznd;‘;\lagbc‘ © 'Opse':1Str:an;b;a:n(:go%t?i’l‘ngl){orss,rlaantiZ \
GIS User Community & (
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w
1

n
L

Precipitation (in)
n
(3]
Temperature (°F)

s Avg. Monthly Precipitation =e==Avg. Monthly Low Temperature
Avg. Monthly Temperature =e==Avg. Monthly High Temperature

TEXAS A&M (‘J
AGRILIFE as Water
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/" &7 Davilla
/

g ' — Impaired Stream

Streams

E Watershed Boundary

Annual Precipitation

(30 years average: inch)
po— High : 36.37

- Low : 34.88

1915 600]

Su101

N
SourceszEsri, HERE, Garmin, USGS, Intermap, INCREMENT P,
NRCal aésri Japan, MET]I, Esri China (HongfKong), Esri Korea,
Esri (Thailand), NGCC, © OpenStreetMap contributors, and the
GIS User Community &
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[Holland

Sung,
shine Rd

Davilla

Doshier Farms WWTP

S FM-1015

[ e ,

@® Wastewater Outfalls
— Impaired Stream
—— Streams
:| Watershed Boundaries

——tn
Town of Buckholts WWTP

1600)
|

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT Py

NRCan, Esri Japan, METI, Esri China (Hong Kon'g)‘ Esri Korea,

Esri (Thau?and). NGCC, © OpensStreetMap contr?l’bu(crs, and the
GIS Usef:Community
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City of Troy

Doshier Farm

Town of
Buckholts

Receiving
Stream

Kings
Branch
(1213A_02)

Unnamed
tributary;
Little Elm
Creek

(1213C _0D)

Lipan Creek
(1213A_01)

Flow (MGD)
Permitted

Reported
(3-year
avg)

0.0295

Bacteria (cfu/100 mL)

Permitted
(Daily
Average)

Reported
(3-year
avg)

Number of
Quarters in
Violation for
Exceedance
from
04/2015-
3/2018

4 (4 single
grab E. coli)

TEXAS A&M
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OSSF Density per Square Mile \

[_Jo-2

24

-7

-
-2

7/// CCN Sewer Service
|:] Watershed Boundary
—— Streams

—— Impaired Stream

\
»
32) _(wm1) ¥

Sources;Esri, HERE, Garmin, USGS, Inlermgp, INCREMENT{P,
NRCangsEsri Japan, METI, Esri China (Hong)Kong), Esri Korea}
Esri (Thailand), NGCC, 9 OpenStreetMap contributors, and thi
GIS User Community &
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Water Quality
Standards

* Primary Contact Recreation:

126 MPN/100 mL E. coli
bacteria

« Equates to an estimated risk of
36 per 1,000 individuals
engaged in contact recreation
(swimming, diving, and other
activities with increased risk of
water ingestion) contracting a
gastrointestinal illness

T EPA Office of Water. 2012. Recreational Water Quality Criteria. URL:
https://www.epa.gov/sites/production/files/2015-10/documents/rwqc2012.pdf

TEXAS A&M (‘_)
AGRI LIFE Texas Water
RESEARCHI|EXTENSION RCSOL.lrcesA_w]:r}sgiI;uFG
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Indicator Bacteria
Big Elm Creek Listed on 303(d) list since 2010

Sept 2004 - Jan 2015 (TCEQ) Data =
152.05 MPN/100mL

Dec 2005 — Nov 2012 Assessment Period
= 135.88 MPN/100mL

Dec 2015 — Feb 2018 (TWRI) Data =
144.09 MPN/100mL

g

c
=]

i
5 E
Ec
R
8=
§=
e
F=
W

1/14/2004 10/10/2006 7/6/2009 4/1/2012 12/27/2014 9/22/2017
Date

®TCEQData @ TWRIData @ Water Quality Standard

a TEXAS A&M o
,,_7'”. At TCEQ. 2011. 2010 Texas Integrated Report of Surface Water Quality for
GRILIFE Texas Water Clean Water Act Sections 305(b) and 303(d) . URL:

RESEARCHIEXTENSION Resources Institute https://www.tceq.texas.gov/waterquality/assessment/10twqi
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Indicator Bacteria
Listed on 303(d) list since 2010

Big EIm Creek Sept 2004 - Jan 2015 (TCEQ) Data =
152.05 MPN/100mL

Dec 2005 — Nov 2012 Assessment Period
= 135.88 MPN/100mL

Dec 2015 — Feb 2018 (TWRI) Data =
144.09 MPN/100mL

E. coli Bacteria Concentrations for Big ElIm Creek at US 77
TWRI Data

&
e

=
S E
=<1
=1
]
e
S =
S
F=
8

i

12/17/2015 3/26/2016 7/4/2016 10/12/2016 1/20/2017 4/30/2017 8/8/2017 11/16/2017
Date

#TWRIData @ Water Quality Standard

a TEXAS A&M o
e VAt e TCEQ. 2011. 2010 Texas Integrated Report of Surface Water Quality for
GRILIFE Texas Water Clean Water Act Sections 305(b) and 303(d) . URL:

RESEARCHIEXTENSION Resources Institute https://www.tceq.texas.gov/waterquality/assessment/10twqi
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E. coli concentration

MPN/100mL

7000.00

6000.00

5000.00

4000.00

3000.00

2000.00

1000.00

0.00

12/17/2015 3/26/2016

E. coli Bacteria Concentrations for Big Elm Creek

7/4/2016 10/12/2016 1/20/2017 4/30/2017
Date
=—@—SeatonRd ~ —@—FM 437 ——@=—=US77 = @ = Water Quality Standard

8/8/2017

11/16/2017
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Recap

*Big EIm Creek is impaired
due to elevated indicator
bacteria. Recent sampling
by TWRI verified likelihood
of this impairment.

TEXAS A&M (‘_)
AGRI LIFE Texas Water
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