Project # 0816 Oso Creek Bacteria Contamination Investigation

Performing Organization: TAMU-CC (Joanna Mott, Rick Hay)
Total Funding: $92,000 (approx.)
CBBEP Bays Plan Actions: WSQ-1, WSQ-3, WSQ-5

In previous studies it has been determined that much of the bacteria (enterococci)
loading in Oso Creek occurs in the upper sections of Oso Creek. Sources of
contamination are not obvious, nor currently known. Most of the surrounding land is
rural farm and ranch land, although there are scattered residences and colonias in the
watershed. There are eight known permitted wastewater and storm water outfalls into
Oso Creek. Agricultural runoff after rainfall has also been shown to contain high
numbers of enterococci, but whether these are from wildlife, birds, humans, or re-growth
from enterococci in soils or water in Oso Creek, or from groundwater discharged into
the creek is unknown.

This proposal is to investigate the possible sources of enterococci found in sections of
Oso Creek under primarily dry weather flow conditions and to provide a report for
management to utilize in efforts to restore Oso Creek to appropriate water quality
standard(s). Through a separate project, bacteriological data from rainfall runoff events
will continue as part of an ongoing Agriculture runoff project. Additional dry weather
sampling stations within Oso Creek and it’s tributaries will be identified. An initial task
will be to walk or observe the entire length of Oso Creek, above Oso Bay, and identify
discharges and inflows to the creek. Sampling will include collection of a sample for
bacteriological analysis (Enterococcus) of un-permitted discharges or inflows as well as
a bacteriological upstream and downstream sample of all discharges into Oso Creek.
After all known and found discharges are initially sampled, a GPS coordinate of their
location will be recorded, as well as photo identification of the discharge and a upstream
and downstream photographic view of Oso Creek will also be made. In addition to
photos, field comments and observations of the stream physiology (i.e. cross section)
and flow conditions of Oso Creek will be conducted. This data will be included in the
study report. Following the initial field identification of the discharges or inflows to Oso
Creek, follow up dry weather sampling will be repeated at the areas where high bacteria
counts were observed to attempt to identify source of bacteria. Additionally, if deemed
necessary, sampling for bacterial analysis will be conducted up to 10 times at the
closest road crossing on Oso Creek downstream of each of the found dry weather
discharges or inflows. All bacteriological and data collection will meet appropriate
holding times for sample preservation and QAPP protocol.

Project Objectives:

1. The objective of this project is identify un-permitted discharges and/or inflows to Oso
Creek and to determine source(s) of enterococci in Oso Creek and to document dry
weather bacteriological conditions in the creek.

2. A final report that documents data collected, analysis/synthesis of the data and the
results of the study will be prepared to assist in the TMDL development and




implementation phases for Oso Creek TMDL and to ultimately help restore the creek to
appropriate water quality standard(s).

Project Timeline:

For this project, the following timeline is proposed:

Development and approval of QAPP (September — December 2007)

Walk Oso Creek, Initial sampling, GPS of sites, Creek physiology work (Jan. — Feb.)
Development and approval of dry weather sampling sites (February)

Conduct intensive dry weather sampling of Oso Creek (February — June)

Prepare initial report (June-July)

Final report to CBBEP (August 31, 2008)



Project # Causes and Monitoring of Hypoxia in Corpus Christi Bay
0817

Performing Organization: Harte Research Institute, TAMU-CC (Paul Montagna)
Total Funding: $30,000
CBBEP Bays Plan Actions: WSQ-1, WSQ-3, WSQ-4

Hypoxia (low dissolved oxygen concentration) is known to occur in the southeast corner of
CorpusChristi Bay each summer. It isnow nearly certain tha the hypoxia has a greater extent
spaialy and temporally than previoudy thoughtand that it is caused by stratification of hype
sdlinewater tha moves from either LagunaMadre or Oso Bay into the southeastern corner of
CorpusChrigti Bay.

Since 1994, monitoring has been confined to July and Augud. Thiswas expanded to Junein
2005and 2006andit is now appaent that hypoxiaisjug as prevalentin early Juneand late
Augug asin July, thuswe do notknow when it starts or when it stops Since 1999 the aerial
extent was thoughtto belimited; extending only as far west as theentrance to LagunaMadre.
Based on current sampling outsidethis area, we now know tha it extendswest to at least Ward
Idand. Itisnow clear tha that we have undeestimated the spatial and temparal extent because
of thelimited sampling scopein the past, which mug be expanded.

While it has been confirmed that stratification stills plays an important role in the onset of
hypoxia, therole of nutrients from groundwater sources or Oso Bay has not yet been explored as
a causal mechanism of hypoxia CorpusChristi Bay. In contrast, opening Packery Channd may
alleviate the occurrence of hypoxia by introdudang cooler and less salty water from the Gulf of
Mexico to CorpusChristi Bay or by increasing circulation and mixing in the southeastern corner
of thebay. However, noinformation exists onthewater qudity exported from Oso Bay,

Packery Channd, or LagunaMadre.

This proposl isamed at expanding the monitoring program tha has been goingon since 1994
to enaure we undestand the spaia and tempora extent of hypoxa and to undestand therole
tha nutrients mightplay. Inthesummer of 2006,severa fish kills were reported dueto low
dissolved oxygen conditionsnear Packery Channd, raising conaern by thegenera public and
resource managers aboutthisissue Oso Bay is currently impaired for low dissolved oxygen the
nutrient data could be useful in future TMDL inthe area. One possible outcome of this project is
tha water qudity standadsmight have to bereappraised.

Project Objectives:

To characterize hypoxiain CorpusChristi Bay.

1) Collect water qudity hydrographic daato characterize the spatial and temporal extent of
hypoxia.
2) Collect water qudity nutrient daarelated to the occurrence of hypoxia



3) To distinguish between nutrient-driven and circulation-driven changes in dissolved
oxygen conaentrations

Study Design and Methods:

Task 1) Determine spatia and temporal extent of hypoxia.

Hypoxia has been monitored by Paul Montagnasince 1988,and it was discovered in 2006that
thehypoxic areaislikely much larger than previously thought andit likely occurs in spring and
fall aswell. Thusthescale of the grab sample monitoring program has to beincreased by 2-3
fold, to sample amuch wider area and to sample bi-weekly from May 1 through September 30.
Also, 24-hourcontinuousdaais needed to determineif hypoxiaisintermittent. At least 4
stationswill be set up in the epi-center, near Oso Bay, LagunaMadre, and Packery Channd.
Continuoussampling for 1-week periodswould be performed monthly during tha critical time
periods

Task 2) Determinenutrient load to CorpusChristi Bay via Oso Bay.

Water qudity parameters measured by sondes indudedissolved oxygen (concentration and
percent saturation), temperature, salinity, depth, and pH. Water samples will beandyzed to
measure nutrients (ammonia, nitrate plusnitrite, and phogphae) and chlorophyl a
concentrations

Thenutrient conaentrationswill be combined with flow rates of water out of Oso Bay to estimate
theflux of nutrientsinto CorpusChristi Bay.

Task 3) Determinereative importance of nutrient loadsversus salinity stratificationin causng
hypoxia.

Thenutrient flux rate and an index of salinity stratification will be compared to determinewhich
conditionsare correlated with the onset and occurrence of hypoxia.

Cods are based on personnd, bod, and vehicle rates for sampling, and personnd codsto
andyze data and create reports. Dr. Montagnawill work at no cos to the project.

Relationships with Other Projects:

A much smaller monitoring program has been co-fundel by the CBBEP for the past six years,
buttha is now known to be insufficient to characterize this problem. Thereiscurrently a
Nationd Science Foundaion (NSF) project to make all theexisting hypoxa daaavailable in
onlinein web server daabases and to start building modds of hypoxa, so tha forecasts could be
built based on real-time conditions For example, aforecast, or hypoxia alert, could be sent to
people for either adgptive sampling or to managethe ecosystem. This web service would be
available to thegenera public and very useful to the public to guiderecreationd oppotunities,
commercia crabbasasto whereto set traps and decison-makersin order to managethe
hypoxia problem. However, this program requires alargefield data base and an undestanding



of theundelying causes of hypoxia. The NSF funds provide more than 100%match to the
request, but are used by The University of Texas at Audin, theUniversity of Illinois, and Texas
A&M University at College Stationto provide most resources necessary for archiving existing
data, daa base management, andysis, and modding. TAMUCC will use the CBBEP fundsto
perform new sampling, which is not covered in the NSF program.



Project # An Observations Data Model To Support Freshwater Inflow Requirements

0818 For Wetland Restoration In Rincon Bayou, Nueces Delta
Performing Organization: Harte Research Institute, TAMU-CC (Paul Montagna)
Total Funding: $40,000

CBBEP Bays Plan Actions: WSQ-4, HLR-1, FW-1

Restoration of Rincon Bayou and marsh in the Nueces Delta began in 1994with condrudion of
achannd to divert fresh water into themarsh. Thediversonwasfilled in 2000butreopened in
2001. In 2007, apipdinewill begin to ddiver water directly into Rincon Bayou fromthe
Calallen Pool. Extendve monitoring of the Rincon Bayou area has taken place, first funded by
the Bureau of Reclamation, and more recently funded by the City of CorpusChrigti. The
purpo< of thefreshwater inflow diversionshas been to restore marsh fundionandis part of an
oveal strategy to manage environmental flows from the Nueces River water system. The
Nueces Deltais oneof only three placesin Texas where the permit and State orders require
environmental flows, making this an important public issue

After 15 years of study and management, the Nueces Delta experience presents the best template
on how freshwater inflows can be studied and managed in other parts of the state, and more
broadly, thenaion. Recently, the Coastal Bend Bay and Estuary Program has embarked ona
strategy to acquire wetlandsin the Nueces Delta to further enhance restoration and protection of
themarsh.

Thecurrent need is to determineif, and how, the diversionshave restored marsh structure and
fundion, how best to opeate thediversions and wha the environmental benefits have been.
Thiswill fulfill an existing need of decision-makers asto how best to opeate thewater system.
However, thefirst step would beto integrate the disparate types of daa collected. Datais
currently housd at the University of Texas (UT) and Texas A& M University-CorpusChrigti
(TAMUCC). Thepurmo< of the current project would beto ensure dataisin aformat tha can be
used for integrated anayses.

Project Objectives:

1) To create an observationsdaamodd (ODM) for Rincon Bayou.
2) Totrain and hdp usersload datainto the modd.
3) To create a map-based web service tha allows integrating data for andysis and visudization.

Study Design and Methods:

Task 1) The ODM will be created based on an existing design for archiving hypoxia datafor the
CorpusChrigti Bay (CC Bay) test-bed project. The ODM is based on SQL server software. The
ODM isarelationd data base with tables indexed to each obervation with all the meta-daa
Theindexing and meta-data ensures the data will be useful well beyond thelife of this project.



Task 2) Thedaa currently available isbenthos(UT and TAMUCC), marsh plants (UT),
sediments (UT and TAMUCC), hydrography (UT and TAMUCC), nutrients (UT),
phytoplankton biomass (UT), birds(TAMUCC), fish (TAMUCC), and epibenthos(TAMUCC).
Technica suppot will be provided to hdp each organization organize daain the ODM format.
A template for the ODM will be created in Access, Excel, and SAS, so tha daa can beloaded to
the ODM from any of those platforms.

Task 3) Once daais loaded, it will be accessible usng the map-based web servicestools tha are
being created for the CB Bay project. Web services will link datafrom both UT and TAMUCC,
and other data already ontheweb, e.g., thesalinity data available on the Texas Coastal Ocean
Observing Network, flow daafromthe U.S. Geologica Survey, and opeationsdaafromthe
Nueces River Authority. Theweb service will beopen and available to the public.

Cods based on need to buy computers, and suppot for onegraduae student. Dr. Montagnawill
work at no cog to the project.

Relationships With Other Projects:

This project is an outgrowth of two existing projects. The daa sources exist from monitoring
pad for by the City of CorpusChrigti, so tha matching fundsexceed therequested fundsby
more than 100%. The ODM, programming, and web-server infrastructure are pad for by the
existing CC Bay Nationd Science Founddion project. Tha project is creating and
demondrating a prototype Environmental Information System (EIS) that couples measurements
with end-to-end cyberinfrastructure to improve understanding of hypoxiain CC Bay. TheEIS
developal for CC Bay will be extended for use in the current project by leveraging naiond
Hydrologic Information System (HIS) web service developments to create data services that
automatically ingest observed data in bath naiond and local remote daa archives. Once the
Rincon Bayou daa is putinto this format, it would be part of anaiond environmental
observatory nework caled the WATERS (WATer and Environmental Research Systems)
Network to enhance undestanding of water science. Thiswould put CC Bay and the CBBEP in
theforefront of water science nation-wide



