
Evaluating water quality for the 

SB2 Brazos River Instream Flow Program

and

Little River low-flow biological sampling

BBEST – Bryan, TX – September 21, 2011
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WQ 

Goals

Brazos River, downstream of Waco to Navasota River

1242 (BR-3 and BR-4)

Parameter Instream Flow Goals (Values)

DO* (EC 2010d; BRIFP 2011)

<= 12 hours below 3 mg/L

<= 2 hours below 2 mg/L

>1.5 mg/L

Temperature* (EC 2010d) <= 35' C (95 'F)

DO* (2010a)

>= 5.0 mg/L daily average

>= 3.0 mg/L minimum for <= 8 hours

For Spring Condition:

>= 5.5 mg/L daily average

>= 4.5 mg/L minimum for <= 8 hours

Temperature* (BRIFP 2011) <= 27` C (80.6`F) Jan - May

Temperature* (2010a) <= 95 'F

TSS (90pctl) <= 160.3 mg/L

Nitrate (2010b) <= 1.95 mg/L

Ammonia* (2010b) <= 0.33 mg/L

Orthophosphate* (2010b) <= 0.37 mg/L

E. Coli* (2010a) <= 126 org/100mL geometric mean

Total Nitrogen* no value

NOx* (2004) <= 2.76 mg/L

Organic Nitrogen* no value

Total Phosphorus* (2010b) <= 0.69 mg/L

Chlorophyll-a (2010b) <= 14.1 ug/L

Salinity* <= 2 ppt

Chloride (2010a) <= 350 mg/L

Sulfate (2010a) <= 200 mg/L

Specific Conductance (2010b) <= 3077 uS/cm

pH (2010a) 6.5 - 9.0 

TDS (2010a) <= 1000 mg/L

* = Preliminary indicator identified by SB2 TIFP stakeholders

Tier 3 - additional parameters

Tier 2 - Secondary priority

Tier 1 - Primary priority



2011-09-21

Water Quality Data 

DO Seasonal Plot

Station 12038 Near Waco

Dissolved Oxygen mg/L
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Water Quality Data 

Temperature Seasonal Plot

Station 12038 Near Waco

Water Temperature °C
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DO
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Longitudinal Trends

Segment Station Mile

BR-1 11843 6

BR-2 16355 60

BR-2 11846 97

BR-2 11850 222

BR-3 12030 258

BR-3 15767 342

BR-4 12032 415

BR-4 12037 473

BR-4 12038 477
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Longitudinal Trends
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Multivariate Trends
 Investigate DO in light of

Temp

Flow

Secchi

NOx

OP

Station 12038 Near Waco

Coefficients P-value Coefficients P-value

Intercept 19.641 0.000 1.514 0.017

Temp -0.080 0.009 -0.208 0.002

Flow 0.000 0.085 -0.028 0.017

Nox 1.596 0.168 0.023 0.189

Secchi Dep 2.604 0.022 0.056 0.143

OPO4 -470.570 0.000 -0.422 0.003

Linear LN-transform
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Multivariate Trends
 Investigate DO in light of

Temp

Flow

Secchi

NOx

OP
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DO_Pred
DO_Pred @T=35
DO_Pred_LN
DO_Pred_LN @T=35
1:01

Coefficients P-value Coefficients P-value

Intercept 12.499 0.000 2.847 0.000

Temp -0.210 0.000 -0.467 0.000

Flow 0.000 0.457 -0.016 0.495

Nox 3.289 0.177 0.085 0.144

Secchi -2.053 0.323 -0.069 0.381

OPO4 -28.517 0.073 -0.169 0.158

LN-transformLinear

Station 11877 Navasota nr Easterly
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WQ variability across habitats

SFASU all Brazos River samples

DO Temp

mg/L C

Habitat N avg +/- stdev avg +/- stdev

Backwater 1 7.6 +/- 0.0 28.4 +/- 0.0

Pool 2 9.2 +/- 0.0 27.4 +/- 0.7

Run 13 9.0 +/- 1.5 26.8 +/- 2.6

Riffle 0

Glide 4 10.6 +/- 2.0 26.8 +/- 2.5

12080 Brazos River near Hearne

DO Temp

mg/L C

Habitat N avg +/- stdev avg +/- stdev

Backwater 2 8.7 +/- 0.2 33.1 +/- 0.3

Pool 5 7.4 +/- 1.0 32.4 +/- 0.1

Run 19 8.4 +/- 0.6 32.4 +/- 1.0

Riffle 2 8.5 +/- 0.1 33.8 +/- 0.0

12030 Brazos River at Falls (Washington, TX)

DO Temp

mg/L C

Habitat N avg +/- stdev avg +/- stdev

Backwater 1 11.7 +/- 0.0 25.4 +/- 0.0

Pool 5 11.0 +/- 1.5 23.1 +/- 1.1

Run 15 12.1 +/- 2.3 23.2 +/- 0.7

Riffle 3 12.3 +/- 0.3 24.5 +/- 0.1
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SB2 WQ Wrap-up
 Flow conditions maintaining goals

 Temperature: Diurnal temps in Brazos River 
exceed 35 for short duration (hours) during very 
hot days and also under extreme low flows 
(<150cfs)

 DO Average
 Data: Goals are achieved

 Model: Effluent loads are not significant but BOD is 
higher than expected

 DO pulse response
 Data: sag for short durations

 Model: limited data

 DO diurnal
 Data: Minimum goals are achieved

 Model: Nutrient interactions difficult to investigate 
because of limited data
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Questions?

Tim D. Osting, PE, D.WRE and Wenying Li

Espey Consultants, Inc.

Austin, TX 78735

tosting@espeyconsultants.com

512.326.5659
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Little River 

Field Sampling
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BRA WMP – 07

Monitoring at Water Quality Protection Points

Brazos River near Palo Pinto

Aquilla Creek above Aquilla

Brazos River near Aquilla

Leon River near Belton

Leon River near Gatesville

Lampasas River near Belton

North Fork San Gabriel River near 
Georgetown

San Gabriel River near Laneport
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Brazos River Basin considered in WMP

Leon below Gatesville

Leon below Belton

Lampasas below Belton

N. Fork San Gabriel at Georgetown

Aquila Creek above Aquila

San Gabriel near Laneport

Brazos River near Aquila

Brazos River near Palo Pinto
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Site
7Q2 

(cfs)

Q95 

(cfs)
Sample Date

Measured 

Discharge (cfs)

Leon near Gatesville 4.7 0.4 July 29, 2011 0.7

San Gabriel near Laneport 3.6 2.3 August 1, 2011 1.0

North Fork San Gabriel 1.1 0.4 August 9, 2011 3.1

Lampasas near Belton 4.8 3.6 September 7, 2011 4.2

Leon near Belton 4.7 1.9

DO: 4.4-6.6 mg/L  -- T: 27.1-29.8`C

DO: 3.6-4.6 mg/L  -- T: 28.7-29.3`C

DO: 3.2-3.9 mg/L  -- T: 28.4-29.1`C

DO: 4.3-5.1 mg/L  -- T: 20.8-26.1`C
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Leon River near Gatesville
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Leon River near Gatesville



2011-09-21

Leon River near Gatesville
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Leon River near Gatesville
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Leon River near Gatesville

 Diverse habitats
Deep pools, shallow riffles

 19 fish species
Tadpole madtom, orangethroat 

darter, dusky darter

 Diverse mussel community
Yellow sandshell, pistolgrip, 

washboard, smooth 
pimpleback, one unconfirmed 
species
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San Gabriel River near 

Laneport
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San Gabriel River near 

Laneport
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San Gabriel River near 

Laneport
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San Gabriel River near 

Laneport
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San Gabriel River near 

Laneport
 Relatively diverse habitat

 Deep pools, shallow riffles 
and runs

 22 fish species
Orangethroat darter, dusky 

darter, bigscale logperch

 No live or recently dead 
mussels found
 Scattered shells of multiple 

species observed
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North Fork San Gabriel at 

Georgetown
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North Fork San Gabriel at 

Georgetown
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North Fork San Gabriel at 

Georgetown
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North Fork San Gabriel at 

Georgetown

 Mostly uniform 
shallow bedrock run 
habitat

 10 fish species
No darters, mostly 

sunfish

 No live mussels or

shells observed
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Lampasas River near Belton
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Lampasas River near Belton
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Lampasas River near Belton
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Lampasas River near Belton
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Lampasas River near Belton
 Relatively diverse 

habitat conditions

 At least 15 fish species*
Orangethroat darter, 

dusky darter

 No live or recently dead 
mussels found
Scattered shells of 

multiple species 
observed * Still working up samples
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Site
7Q2 

(cfs)

Q95 

(cfs)
Sample Date

Measured 

Discharge (cfs)

Leon near Gatesville 4.7 0.4 July 29, 2011 0.7

San Gabriel near Laneport 3.6 2.3 August 1, 2011 1.0

North Fork San Gabriel 1.1 0.4 August 9, 2011 3.1

Lampasas near Belton 4.8 3.6 September 7, 2011 4.2

Leon near Belton 4.7 1.9

DO: 4.4-6.6 mg/L  ||  T: 27.1-29.8`C

DO: 3.6-4.6 mg/L  ||  T: 28.7-29.3`C

DO: 3.2-3.9 mg/L  ||  T: 28.4-29.1`C

DO: 4.3-5.1 mg/L ||   T: 20.8-26.1`C


