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Study Area

Lake Houston located ~17 miles
northeast of downtown Houston, TX

Shallow reservoir, maximum depth
~30 feet

Long and narrow, ~8 miles by <2
miles

Impounded in 1954

Becoming significant source water for
Houston (population 4.5 million)

— New water treatment plant

— Color, taste and odor complaints
2004 - 2006
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Study Area
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Drainage area 2,835 mi?

Land use is rural, transitional
and urban

West Fork predominately urban

East Fork predominately rural




I\/Ionitoring Locations
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In-lake Monitoring
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Image Houston:Galveston Area Council

Three locations Iin
southwestern quadrant of lake

Nearby drinking water raw
Intake

Riverine lake (WRT ~12 hours
to ~200 days)

Current design provides
Information at intake and
upstream of intake

Discrete sampling and
continuous monitoring




Project Overview




Continuous In-lake Monitoring

*Turbidity
Dissolved Oxygen
eTemperature

5 «Chlorophyll

s

fluorescence

fluorescence
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Continuous In-lake Monitoring

*Turbidity
Dissolved Oxygen
eTemperature

5 «Chlorophyll

s

fluorescence

fluorescence




Discrete Sampling In-lake

Phytoplankton - private mi 1ab
Nutrients - con iab & uses NwoL co
Microcystin - uses ks lab

Geosmin and MIB - con s uscs ks 1ab

Actinomycetes - uscs oH lab
Coliforms - uscs Houston lab

Sediment (TSS) -uscs ky Iab

Manganese - cor lab & UsGs NWQL CO




Project Timeline
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.Continuous monitoring

Discrete sampling




A Discrete Sample
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Total Daily Mean Discharge Into Lake Houston

60000

50000

40000

30000

(s10) abreyosiq
uea\ Areq

20000

o

10000

800¢/T/6

800¢/T/L

800¢/T/S

800¢/T/E

800¢/T/T

L00¢/T/TT

L00¢/1/6

L00¢/T/L

L00¢/T/S

L00¢/T/E

200¢/1/T

Date

900¢/T/TT

900¢/T/6

900¢/T/L

900¢/T/S

900¢/T/e

900¢/T/T

S00¢/T/TT

S00¢/1/6

S00¢/T/L

S00¢/T/S

S00¢/T/E

S00¢/T/T




Total Daily Mean Discharge Into Lake Houston
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Continuous Monitoring and Data




/2 USGS Real-Time Data for Texas_ Water Quality - Windows Internet Explorer
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Time of Travel Estimation
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Time of Travel Estimation
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Time of Travel Estimation
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Time of Travel Estimation
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Continuous Data Profiles
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Continuous Data Profiles
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Discrete Sampling and Data




Phytoplankton - Biovolume
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Phytoplankton — Community Composition
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Phytoplankton - Morphology

(<))
£
=
o
>
Q
m
o
S
(O]
+—
O
©
O
@)
c
©
>
@)
Y
o
c
§e
)
S
@)
o
(@)
-
o

I Filament
1 Large Colony
Hl Small Colony
1 Unicellular
Pico




Taste-and-Odor Producing Cyanobacteria
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C CWA C Deussen
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Manganese
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Actinomycetes — taste-and-odor bacteria

Actinomycetes, colonies/ml
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Coliforms
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2-Methylisoborneol, ug/L
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Geosmin
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Microcystin
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MIB, Geosmin, Cyanobacteria
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MIB, Geosmin, Cyanobacteria, Actinomycetes
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Continuing Investigations:

Water residence time
Water column mixing
Hydrodynamic modeling

Chlorophyll and phycocyanin fluorescence
Other relationships




Conclusions

 Mobile, multi-depth lake water-quality monitoring gages are
a viable method for collecting and transmitting continuous
data in real-time

When combined with tributary water-quality information,
the effects of watershed influences on water-quality in the
lake can be evaluated

Discrete sampling for ancillary constituents can be used to
develop methods to estimate loads and frequency of
occurrence

Water-guality techniques developed through this project
can be scaled and modified to fit most project needs
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QUESTIONS ?

USGS Texas Water Science Center
Gulf Coast Program Office
The Woodlands, Texas

Amy Beussink — ambeussi@usgs.gov
Mike Turco — mjturco@usgs.gov

Jeannette Oden — jhoden@usgs.gov
Tim Oden — toden@usgs.gov

USGS Kansas Water Science Center
Jennifer Graham — jlgraham@usgs.gov




