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Before we start:

1) Please mute your microphones.
2) If you have questions, please use the chat box and our moderator will chime in to make sure
your guestion is addressed.
3) The slides and meeting notes will be posted online after the meeting at:
https ://www.tceg.texas.gov/waterquality/tmdl/nav/118 -hillebrandtbayou -bacteria
https://www.tceg.texas.gov/waterguality/tmdl/nav/118 -nechestidal-bacteria
4) Please sign in using our webform, the link will be posted in the chat box.



https://www.tceq.texas.gov/waterquality/tmdl/nav/118-hillebrandtbayou-bacteria
https://www.tceq.texas.gov/waterquality/tmdl/nav/118-nechestidal-bacteria
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Project Team
Michael Schramm d Texas Water Resources Institute
Dania Grundmann @ Texas Commission on Environmental Quality, TMDL Program

Zoom Moderator
Lucas Gregoryd Texas Water Resources Institute

Reminder:
If you are interested in being on the coordination committee or planning workgroups please let me know.
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m s e Technical Support Document (TSD):

Technical Support Document for Four ' : -

Total Maximﬁ?n Daily Loads for Indicator prOVIdeS data and baSIS for TOtal MaXIm_um
PO NS RiverTidal Daily Load (TMDL) by describing potential
sources of indicator bacteria within the
watershed and basis for the load allocation

calculations.

Assessment Units: 0601_01, 0601_02, 0601_03, 0601_04

Hillebrandt Bayou TSD:

https://www.tceq.texas.gov/assets/public/waterquality/tmd|/118hille

brandt/118 -hillebrandt -tsd-2020june.pdf

Neches River Tidal TSD:

https://www.tceq.texas.gov/assets/public/waterquality/tmdl/118nech

estidal/118-nechestidal-bacteria-tsd-2020july.pdf



https://www.tceq.texas.gov/assets/public/waterquality/tmdl/118hillebrandt/118-hillebrandt-tsd-2020june.pdf
https://www.tceq.texas.gov/assets/public/waterquality/tmdl/118nechestidal/118-nechestidal-bacteria-tsd-2020july.pdf
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Hillebrandt Bayou
Watershed

Almpaired assessment unit (AU) is the
portion of the water body above the
confluence with Willow Marsh Bayou

A36 mi2
A70% developed land cover

AE. coligeometric mean of 453

cfu/100mL (Dec 2011 through November
2018)
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Historical Bacteria Dataset for AU0704_02
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TCEQ Assessment Units
Estimated People/Square Mile ~~~ Streams

US Census Blocks

0- 1658 ~n~~ Impaired 271 Cities
| 1659 - 4255 NHD Water bodies
- 4256 - 7198 l—i__! County Boundaries

I 7199 - 18462
0
B 1s463-76102 Lo

Drainage District 6 Drainage Lines

CQ3 Hillebrandt Bayou 0704_02 Watershed

0.75 1.5

Watershed Population

A2010 population 61,273 (estimated)
A2070 population 93,961 (estimated)

A39.5% population increase
anticipated between 2020 and 2070

Sources: US Census Bureau 2010 Census Block Da010)
Texas Water Development Board Regional Water Plan Q

Population Projections (2019) = 9, Wat
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D Woody Wetlands

() shrubiScrub
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Grassland/
Herbaceous
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Land Cover

A70% Developed (Open, Medium,
Low, and High classifications)
Aresidential, commercial, industrial

A14% Undeveloped (classified as
Pasture/Hay in the figure)

A14% Wetlands (Woody Wetlands,
Emergent Herbaceous Wetlands,
and Open Water classifications)

Source: 2016 National Land Cover Dataset
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Potential Sources of Indicator Bacteria
Typically we consider:

Regulated sources

Sanitary sewer overflows

Septic systems (On Site Sewage Facilities or OSSFSs)
Pet waste

Wildlife

Livestock




@ Area of Regulated Stormwater /"~ Drainage Lines

A Hillebrandt WWTF Parks
TCEQ Assessment Units C3 Hillebrandt Bayou 0704_02 Watershed
N~ Streams :":,j--' Cities
N~ |mpaired 2 NHD Waterbodies

ﬂ County Boundaries

0

0.75

15

3 Miles

Regulated Stormwater Area

A35 square miles or 97% of the
watershed

Wastewater Treatment Facilities
(WWTESs)

A No permitted wastewater discharges
A Hillebrandt WWTF discharges outside of watershed

Source: TCEQ Permits
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Sanitary Sewer Overflows

A404 reported incidents from
2005-2018

SSO Event Density TCEQ Assessment Units

Drainage District 6 Drainage Lines
SSOs/square mile  ~~~ Streams

m Hillebrandt Bayou 0704_02 Watershed

G 0-3 ~N\r~ |mpaired J-.J.-l" Cities )

@ -+ a R — N Source: TCEQ databases
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Pets, Wildlife, and Livestock

Dogs 16,385
Cats 17,900
Cattle 661
Deer 32
Feral Hogs 170
Ot her wildlife arendot quantif equate d

available to estimate population

Sources:

American Veterinary Medical Association (20182019)
Demographic Data

USDA National Agricultural Statistics Service 2017 Census of
Agriculture (2019)

TPWD Survey Data (2018)

Texas A&M AgriLife Statewide Wild Pig Estimates (2012)
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TMDLAIllocations

AThe TMDL establishes thedaily allowable load (volume) of E. coli
the stream can assimilate and meet water quality standards.

AAllocations in the TMDL are like a budget and distributes the daily
load to different general categories (regulated point sources,
unregulated nonpoint sources, future growth, and margin of safety).

AThe TSD uses d.oad Duration Curve approach to determine the
allowable load.
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General Process for Developing Load

Duration Curves

Develop Daily Plot Flow Develop Load
Flows Duration Curve Duration Curve
- Identify locationof -« Calculate the * Convert daily flow
interest percent to allowable load
+ Use USGS daily exceedance for (concentration
streamflows if every daily mean times volume)
available streamflow value + Plot allowable load
- Estimate daily * Plot flow values against
streamflows using against the exceedance values
Drainage Area exceedancevalues . Qverlay measured
Ratio concentrations
converted to daily
loads
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Hillebrandt Bayou (0704 _02) Daily Flow

ANo USGS stream gage to provide daily flows

ADrainage Area Ratio (DAR) method used to estimate mean
daily streamflows in the target watershed and develop the flow
duration curve

¢
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Hillebrandt Bayou (0704 _02) Daily Flow

ADrainage Area Ratio & Daily streamflow in an ungaged
pasin Is similarto the daily streamflow In a nearby gaged
pasin, multiplied by the ratio of the drainage areas

AFor example if the ungaged basin is half the size of the
gaged basin, the daily streamflow is approximately half

¢
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Hillebrandt Bayou (0704 _02) Daily Flow

ADrainage Area Ratiod Assumes ungaged watershed has
similar hydrology and land cover as gaged watershed.

AAdditional correction factors added (to account for influence
of developed areas and wetlands)

AParameter optimization used to weight developed area and
wetland area terms

AStreamflows arecorrected for permitted discharges

AAppendix A in the Technical Support Document covers this in

detall
O
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Hillebrandt Bayou
(0704_02) Dalily Flow

A USGS gages at Menard Creek and Cow
Bayou were used to estimate daily
flows in Hillebrandt Bayou using the
Drainage Area Ratio.

A January 1, 2005 through December 31,
2018

4
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* Q = Mean Daily Discharge

Q (cfs)

20000

10000

Hillebrandt Bayou (0704 _02) Daily Streamflow

MMMA_A__LMUM

2005

2010 2015
Date

October 2006 2010-2011 Hurricane
Flooding Drought Harvey
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Mean Daily Flow (cfs)
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0.0

High
flows

0.1

Hillebrandt Bayou (0704 _02) Flow Duration Curve

Moist Mid-range Dry Low
conditions flows conditions flows

0.4 0.6 0.9

Proportion of Days Flow Exceeded
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Hillebrandt Bayou (0704 _02) Load Duration Curve

E. coli Load (cfu/day)

1e+14

1e+12

Total Maximum
Daily Load (TMDL)

1e+10

High Moist Mid-range Dry Low
flows conditions flows conditions flows
R L]
0OAveraged measured | oad

for flow condition

Difference between®
measured load and
allowable load

0% 10% 40% 60% 90% 100%

Percent of Days Load Exceeded

— Geometric Mean Criterion (126 cfu/100 mL) B Exisiting Geometric Mean (cfu/day)

® Measurement Value (cfu/day)
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Load Duration Curved Hillebrandt Bayou

E. coli Load (cfu/day)

1e+14

1e+12

1e+10

0%

High Moist Mid-range Dry Low
flows conditions flows conditions flows
@

H
® o
@ o ®
10% 40% 60% 90% 100%
Percent of Days Load Exceeded
— Geometric Mean Criterion (126 cfu/100 mL) B Exisiting Geometric Mean (cfu/day)

® Measurement Value (cfu/day) o
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Percent Reductions 0 Hillebrandt Bayou VAR

Flow Regime | Median Flow Geometric Existing Load Allowable Percent

(cfs) Mean (billion Load Reduction
Concentration cfu/day) (billion Required (%)
(cfu/day) cfu/day)
High Flows 682 1,662 217,726 2,102 92
Moist 95 1,138 2,644 293 39
Conditions
Mid -Range 19 386 182 29 67
Flows
Dry 8 106 21 25 NA
Conditions
Low Flows 4 33 3 13 A

-9,
Texas Water
Resources Institute
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Total Maximum Daily Load

TMDL
Load Allocation + Waste Load Allocation +
Margin of Safety + Future Growth

A TMDL* = Water Quality Criterion x Volume of water
per day

o Load Allocation |
A The TMDL may include allocations for permitted : ot o e e e sourees

Runoff from the landscape
WWTF discharges, regulated stormwater : ‘-" *,ﬂ

discharges, unregulated stormwater, future growth o
(FG), and margin of safety (MOS). . Y

A WLA,,,++0 Permitted wastewater discharge load Wasteload Allocation‘ Future Growth
allocation Oz T Qs

facilities
A WLA,,, 8 Regulated stormwater discharge load
allocation

A LA 8 Unregulated stormwater load allocation
A FGd Future growth calculation
A MOS 8 Margin of Safety

* billion colony forming units per da «Q)
y J P d Texas Water

Resources Institute
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Load Allocations

Based on 5% exceedance flow of 681.844 cubic feet per second
TMDEWLALAFGMOS

Total Maximum Daily Load: 2,101.907 billion cfu/day
Margin of Safety (5%): 105.095 billion cfu/day
Waste Load Allocation WWTF: 0 billion cfu/day
Waste Load Allocation Stormwater: 1,856.664 billion cfu/day
Load Allocation (Unregulated): 53.484 billion cfu/day
Future Growth: 86.664 billion cfu/day

¢
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1

Subwatersheds ~"—— Streams
0601 01 ~Aw~= Impaired

[ Weather Station
Cities

0601_02 NHD Water Bodies [~ | County

0601_03 ®  SWQM Stations
0601_04

Parks

Neches River Tidal
(0601) Watershed

AFour Impaired assessment units
between Saltwater Barrier and
confluence with Sabine Lake.

A211 mi2

AEnterococci geometric mean:
A 99 cfu/100 ml Enterococci & (0601_04)
A 159 cfu/100 ml Enterococci 8 (0601_03)
A 97 cfu/100 ml Enterococci & (0601_02)
A 86 cfu/100 ml Enterococci & (0601_01)
A Dec 2011 through November 2018

AWater quality goal is 35 cfu/100 ml
Enterococci

Source: 2020 TCEQ Texas Integrated Report T e;(gg Water

Resources Institute
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Enterococcus (cfu/100mL)

Historical Bacteria Dataset for 0601

0601_01

0601_04
1000
[ ] [ ] ° * [ d
100 L e g .. %
L]
10 [ (X ] se_o
(a2} < o O ~ (o] (=) o — N o < Lo O ™~ oo
o o o o o c o o o o o c o o o o
© © © © © © © © © © © © © © © ©
il - - - ) ) il - - - ) ) il - - -

®  Measured Value

— 7-year rolling geomean

- Geomean criterion (35 cfu/100mL)

4

Texas Water
Resources Institute

make every drop count

28



/ .\
. '_‘.‘rg‘ + - . :E'
52 g
; L., o, . »
A = Lo
| | | -y
el Z LS
Gz L
hat [5]
T A g
o
-f > —/:;
1 NEWTOR e
__________________ oR \\gi%lﬂ‘
A
- 7
= {/
. .
: ' i Orange
o s
: . )
a & A
) LS p
L -
R ALy,
T MY
- /
(9 “I v S ~Port i
L ' 2 Neches [ -
e ot we LA - . e yjf Nederland Qa .. %
LIPS 9 I o A H o B f
- - —= - b~ ¢ Groves

Estimated Population per Acre ~~~ Streams {3 Watersheds
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0
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Watershed Population

A2010 population 49,937 (estimated)
A2070 population 65,920 (estimated)

A25.1% population increase
anticipated between 2020 and 2070

Sources: US Census Bureau 2010 Census Block Dg2010)
Texas Water Development Board Regional Water Plan
Population Projections (2019)
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Reqgulated Sources

Regulated Point Sources

A9 permitted domestic or industrial
Idlscihargeswnh bacteria reporting
Imits

Regulated Stormwater

APhase | MS4 permit (Beaumont and
Jefferson County DD6)

ACombined Phase | and 1l (TxDOT)

A10 Phase Il MS4 permits

A 23 Individual Industrial WWTFswith
regulated stormwater

A49 mi2 of regulated stormwater

Source: TCEQ Permits
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