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Texas State Soil and Water Conservation Board
Section 319(h) Nonpoint Source Program
FY 2007 Project 07-13

Title of Project:

Identify and Characterize NPS Bacteria PollutionSigpport Implementation of Bacter
TMDLs in the Oso Bay Watershed

Project Goals/Objectives:

To provide information on nonpoint sources of emtecci in the upstream section of Q
Creek to state agencies and local planning entitissipport of the Implementation Phase
the Oso Creek/Oso Bay watershed TMDL

Project Tasks:

(1)Project administration and cowtion, (2) Preparation of a comprehensive samy
design to determine sources of enterococci in tpstream section of Oso Creek,
Development of a QAPP and submission for approyalfTBSWCB and EPA, (4) Fiel
sampling (and lab analysis for enterococci) of po& sources of enterococci, (5) Bacte
source tracking to determine animal sources of asomation, (6)Data management g
submit a final report to the TSSWCB.
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Measures of Success:

(1)Enterococci levels in the upper section of Oseek will be explained by identification g
nonpoint sources of fecal contamination (2) Erdecai levels in the upper sections of the
creek, sediments and subsurface waters will betifiea(3) Enterococci isolated from the
creek under dry and wet conditions will be catexgmtiby source type (human/non human
etc.) (4)Additional data on enterococci levelsha treek will be collected

Project Type:

Implementation (X ); Education ( ); Watershed Plagr(X); Assessment (X); Groundwat
0

Status of Water Body:
2004 Water Quality
Inventory and 303(d) List

Segment ID: 2485(A) Parameter: Bacteria Categdsi

Project Location:
(Statewide or County an
Watershed Name)

Nueces County, Oso Bay/Oso Creek watershed

Key Project Activities:

Hire Staff (X); MonitoringX); Regulatory Assistance (X); Technical Assis&g;
Education (); Implementation (X ); Demonstration Planning (X); Other ()

NPS Management Prograt
Elements:

mElement 1: project addresses short and long teratsgof the NPS program Element

working in partnership with federal, state and Istate agencies Element 3: managemer
local watershed Elements 4 and 5: addresses a segmé¢he 303(d) list and its impairme
listed as 5a Element 8: project will be managedtiefiitly, contractors have satisfactq
performance records.
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Project Costs:

Federal: | $442,372 | Non-Federal Match: | $331,266| Total: | $773,638

Project Management:

TAMU-CC - P.l. Joanna Mott, Ph.D., Co-P.I. Mr. Ricd Hay, P.G.
TSSWCB

Project Period:

October 2007 — December 2011




TSSWCB CWA §319(h)
Project 07-13

June 18, 2010

Page 2 of 12

Part | — Applicant Information

Project Lead Dr. Joanna Mott / Richard Hay, P.G.

Title Professor and Chair / Assistant Director ©efor Water Supply Studies
Organization Texas A&M University-Corpus Christi

E-mail Address Joanna.mott@tamucc.edRichard.hay@tamucc.edu

Street Address 6300 Ocean Drive, Unit 5800

City Corpus Christi County | Nueces State Texas | Zip Code | 78412
Telephone (361) 825-6024 / (361) 825-3347 Fax (361) 825-3719/ (361) 825-3345
Number Number

Names Roles & Responsibilities
Center for Water Supply Studies (CWSS) Provide fealeral match through similar concurrent
project.

Texas State Soil and Water Conservation Board (TSBW Provide state oversight and management ofrajépt
activities, and provide federal funding.

Coastal Bend Bays and Estuary Program, Inc. (CBBEP) Provide non-federal match through CWSS project
funding, coordination of monitoring plan.

Nueces River Authority (NRA) Provide coordination of monitoring plan.

Texas A&M Agricultural Experiment Station

Texas Commission on Environmental Quality (TCEQ) Provide state oversight and project coordination.
Texas A&M University — Corpus Christi Provide nagderal match through waiver of indiregt

costs, faculty and staff support.
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Part Il — Project Information

Surface Water Groundwater
Does the project implement recommendations made Watershed Protection Plan | Yes
TMDL Report or Implementation Plan?
If yes, identify the document.

(Approved or Draft) A draft TMDL Report for the Oso Bay Watershed isrently being compiled
If yes, identify the agency/groupTCEQ Year 2007
that developed and/or approved?he Developed

document.

Hydrologic Unit 305 (b) :
Watershed Name(s) Code (8 Digit) Segment ID Category Size (Acres)
Nueces-Rio Grande Coastal Basin (Basin
22) (Oso Creek Watershed) 1211020 2485A sa 57792

Problem/Need Statement

Oso Creek (Segment 2485 A) is listed on the 200&eYW@uality Inventory and 303(d) List as impairpdrameter:
bacteria. A TMDL report is currently being compiled TCEQ and stakeholders have met to begin digmuss$ the
implementation phase. Results of a modeling stididhacteria loading for Oso Creek (Segment 24858mndy
submitted by the Co-P.l.s to TCEQ for use in theDiMprocess, showed that loading occurs throughwteangth of
the creek, including the upper reaches and thag ieedry day” loading in addition to wet weathenoff and inflows.
Modeling efforts demonstrated that the removahefrelatively small dry day loading could nearlhiave the
geometric mean water quality standards in the créétdeling work was unable to discern the soufdb® “dry day”
loading. While there are several identified inflodownstream (stormwater etc.) carrying runoff,upper sections of
the creek run through primarily rural agriculturadv crop fields with no obvious sources of fecadtedaa. The creek is
effluent driven, receiving water from the Robstaigatment plant. The plant is permitted and baaitéziels meet
standards. However, sampling of the creek showagtdd enterococci levels and loading is occuiinrtge upstream
sections. An ongoing study which includes limiteatterial sampling of agricultural land runoff hadicated elevated
levels of enterococci in this runoff.

Thus the previous studies to support the TMDL (twirig data and modeling) have provided informatarthe levels
of enterococci in the creek and bacteria loadimglfe TMDL but have not answered the key questimesled to plan
for the implementation phase of the TMDL: what avitere are the source(s) of the bacteria — neitleendnpoint
(physical) sources for the upstream section noattieal sources have been identified. In ordeeffactive planning
by local and state agencies the questions of wherbacteria are originating from in the upper kraed whether the
sources are controllable (human, cow etc.) or ramirollable (wildlife, including birds) need to baswered.

This project plans to address both these issueadhrtwo investigations — one focused on the uppeek watershed
and the possible types of nonpoint sources of hadoil, sediment, subsurface flow, livestock eémd the second
focused on bacteria source tracking to determiaattimal/human sources of the bacteria in the creek
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A recent presentation (Feb. 8, 2007) at a stakehofbeting made by the TCEQ Oso watershed TMDLeetdjlanagel
included some suggested implementation measurehane incorporated into our study - e.g. sciensfudies to
determine why crop and rangeland runoff concemtnatare high so that appropriate management peaatan be
developed, an initial focus in the implementatiteinto define and reduce dry day loading and caetinmonitoring of
the creek. There was also discussion of the ralepassible contribution of enterococci in the sestits.

Thus our proposal will provide critical informatiéor understanding the bacteria loading in the ®@atershed to aid in
the planning and development of the implementgtitaise of the TMDL.

General Project Description (Include Project L ocation M ap)

The project will focus on the Oso Creek watersleedrtswer key questions that have arisen duringttial phase of
the TMDL — what are the nonpoint sources of entaecocin the upper sections of the creek and whatla animal
sources contributing to the contamination. Thisinfation will also be of use for other similar wateeds (e.qg.
contributions of sediment and agricultural runoff).

Year 1-2. Prior to writing the Quality Assurana®ject Plan (QAPP), a sampling strategy will beeleped to
elucidate the contributions of possible nonpointrees of fecal bacteria (enterococci) with consigitaand input from
state (TCEQ) and local entities including the CalaBend Bays and Estuaries Program (CBBEP), the®)$@& Nuece:
River Authority (Clean Rivers Program), the TexasM\Agricultural Research and Experiment Station towhl
stakeholders (e.g. Cities of Corpus Christi andd®own, local farmers, developers, discharge pdroiders,
homeowners). Several letters of support are sgthalhthe end of this proposal. Maps of the ardlabeviutilized to help
identify potential sources e.g. rural residendgsstock etc. and to determine accessible sita3ARP will then be
developed detailing the sampling plan and all feehd lab analysis protocols. Field collection aatal dnalysis for
enterococci will follow approved TCEQ procedure¥@M 2003) and approved EPA lab analysis methodse@ime
QAPP has been submitted and approved by TSSWCERAdield sampling will be initiated. Sampling witiclude
agricultural land runoff, dry soil sampling fronpresentative locations, and in-creek sediment aaténvsampling at
multiple stations along the creek to identify amynps of potential inflow and to determine the pblesrole of sediment
as a contributor. Existing stations will be sampjeidrterly to maintain a record of bacteria lewalthose sites (18499,
18500, 18501). Sampling of subsurface water wilbdle conducted to examine the potential role efigdwater in the
bacterial loading. Dr. Egon Weber, Director of @enter for Water Supply Studies, TAMU-CC will prdeitechnical
expertise (consultant) in examining the extentasftabutions from groundwater discharge. Wells geinnstructed and
maintained at a number of locations in the wataetsheough another project (funded by CBBEP) willdaenpled at
multiple depths, seasonally, under both dry andwestther conditions. The CBBEP matching project &fo provide
data on nutrient and pesticide levels, as wellragrgdwater levels in the watershed. Temperatupeirsg used as a
proxy for effective flow to establish surface amdundwater connections.

1"/}

Year 3.

In year three monitoring of the wells, soils, seelints and creek water will continue and bacteriacsotracking (BST)
of the enterococci will be initiated to determinbether the creek is contaminated by controllablen@n, livestock) or
noncontrollable (wildlife) sources of bacteria. &mwicocci isolates will be characterized using ti@dg Microbial
Identification System, which provides a specieglégentification and a carbon source utilizati@8U) profile for
each isolate. Speciation provides some informatlmrut sources as certain species are associatedpeitific animals.
An existing small library of enterococci isolatedl Wwe supplemented with additional known sourctesrcocci in order
to categorize the unknown source isolates by aisoent analysis. Antibiotic resistance profileshaiso be developed
for each isolate to provide a composite data skt the CSU. While Texas BST work has focusedtocnli (as it is the
recommended indicator for freshwater bodies), f@stal (marine) waters where the recommended itdita
enterococci it is more appropriate to use this groulr MDL related studies, to correlate directiyttwihe indicator being
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used to evaluate the water quality. Although theengreek is freshwater, the Oso Creek/Oso Bay TNEHgments
2485 and 2485A) is based on enterococci as theesggncludes marine and tidal sections. Enterocloaee been
approved as an alternative indicator for freshvgaténterococci have been used in previous studiether states for
BST work and can provide at least equivalent (anmdetimes better) discrimination between sourcesulset of
samples will also be analyzed for detection ofedgegene, which is a marker for human source enterecothis will
provide an additional level of confidence in théada

Additional small scale studies of survival and revgth in sediments and/or agricultural soil will indiated, in year
three dependent on the initial sampling resultfev sediment cores collected at a downstream stafithe creek have
contained enterococci but work has not been cordugbstream or in any depth.

Year 4.

Year four will complete the study. Monitoring ofethvells, sediments, soils and creek stations aottba source
tracking analysis will be completed. A final repaiitl be prepared to include the results of thggebfor use in the
implementation phase of the Oso Creek/Oso Bay TMDL.
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Describe all known causes (pollutants of concern) of water quality impairments from any of the following sour ces:
2004 Water Quality Inventory and 303(d) List, 2004 Summary of Water bodies with Water Quality Concerns
(Secondary Concerns List) or Other Documented Sour ces (ex. Clean Rivers Program Basin Summary or Basin
Highlights Reports).

2004 Water Quality Inventory and 303(d) List

SegID: 2485A Oso Creek (un classified water body)

Water body location: From the confluence with Osy B southern Corpus Christi to a point 3 miles
upstream of SH 44, west of

Corpus Christi in Nueces County

Area Parameter PSNPS | Category | Rank
Lower 25 miles of water body bacteria Y 5a M

2004 Summary of Water Bodies with Water Quality Gams for Use Attainment

Bacteria:
Water Water Body Concern Location Use Leve of Parameter of
Body ID | Name Concern Concern
2485A Oso Creek Lower 25 miles of Contact Use Concern bacteria
(unclassified water body Recreation
water body) Use
Aquatic Life | Use Concern Depressed dissolved
Use oxygen

The overall goal of the project is to provide imf@tion on nonpoint sources of enterococci in thetneam section of
Oso Creek to state agencies and local planningesniin support of the Implementation Phase of@se Creek./Oso
Bay TMDL.

The project will assess potential nonpoint souafesnterococci in the upper Oso Creek watershedlatetrmine which
sources are contributing to the bacteria impairnoétiie water.

The project will also provide information on thenan and controllable contribution of these bactfmia
implementation planning purposes.
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Task 1: Project Administration and Coordination
Costs: Federal: | $45,915 | State: | $85,295 | Total: | $131,210
Objective: Effectively coordinate and monitor albrk performed under this project including techharad
financial supervision and preparation of statu®rep
Subtask 1.1: Prepare quarterly progress reportsutamittal to the TSSWCB. These reports will doeatrall
activities preformed within the quarter.
Start Date: 10/01/07 | Completion Date: | 12/31/11
Subtask 1.2: Order all laboratory and field sugpiiad perform accounting functions for project fadd submit
appropriate Reimbursement Forms to TSSWCB at tpasterly.
Start Date: | 10/01/07 | Completion Date: | 08/31/11
Subtask 1.3: Perform technical oversight of theratimlogy laboratory, including training of pers@hnquality
assurance, data control and management.
Start Date: | 10/01/07 | Completion Date: | 12/31/11
Subtask 1.4: Participate in the Oso Bay/ Oso CiédkL stakeholder meetings.
Start Date: | 10/01/07 | Completion Date: | 12/31/11
Deliverables * quarterly reports
« quarterly invoices
« final reports
Task 2: To prepare a comprehensive sampling désigatermine sources of enterococci in the upstream
section of Oso Creek
Costs: Federal: | $2,653 | State: | $14,473 [ Total: | $17,126
Obijective: To develop a comprehensive samplindesisausing expertise from local groups
Subtask 2.1: To meet with local entities (CBBEP AIRSGS, TAES and local stakeholders) to determine
potential sources of enterococci in the upstreaalcr
Start Date: | 10/01/07 | Completion Date: | 06/30/08
Subtask 2.2: To use the information in the prepamadf a field sampling plan
Start Date: | 10/01/07 | Completion Date: | 06/30/08
Deliverables e quarterly report
« (information to be included in QAPP — Task 3)
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Task 3: To develop a QAPP and submit for apprdsall SSWCB and EPA
Costs: Federal: | $7,229 | State: | $18,019 | Total: | $25,248
Objective: To obtain an approved QAPP in ordenttiate data collection (field sampling and lab lsais)
Subtask 3.1: Write QAPP, using information from K agor the sampling plan and include the plannactédria
source tracking component of the project, makesiens as needed for approval

Start Date: | 06/01/08 | Completion Date: | 03/31/09

Deliverables *QAPP

Task 4: To conduct field sampling (and lab analf@issnterococci) of potential sources of enteratoc
Costs: Federal: | $134,222 | State: | $169,683 | Total: | $303,905
Objective: To identify nonpoint sources of entermgon the upper section of Oso Creek under boghadd wet
conditions
Subtask 4.1: To perform sampling of subsurface sdtgells) at different depths and seasons, undeamd wet
conditions (matching project adds data on nutriguesticides and temperature — effective flow)
Start Date: 05/01/09 | Completion Date: | 05/31/11
Subtask 4.2: To perform quarterly sampling at histstations in the creek for enterococci and figddameters
Start Date: | 04/01/09 | Completion Date: | 08/31/11
Subtask 4.3: To perform field sampling of creekiseahts, agricultural soils, runoff (as determingdritial
discussions) —in year 1 a comprehensive sampbsgd, in years 2-3 limited focused sampling
Start Date: 05/01/09 | Completion Date: | 05/31/11
Subtask 4.4: To conduct small scale lab testirgpd$ and/or sediments under dry and wetting canditfor
enterococci (to evaluate survival, regrowth) degenan initial field results
Start Date: | 09/01/10 | Completion Date: | 05/31/11
Deliverables * quarterly reports
« final report
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Task 5: To conduct bacteria source tracking tordgtee animal sources of contamination
Costs: Federal: | $228,783 | State: | $33,120 | Total: | $261,903
Objective: To identify sources of enterococci feeun implementation plans
Subtask 5.1: To expand a current library of knosurse enterococci carbon source utilization pref{l€SU) by
fecal sampling of animals in the watershed area@amdnstruct an antibiotic resistance profiledityr
of known source isolates.
Start Date: | 12/01/09 | Completion Date: | 02/28/11
Subtask 5.2: To collect water samples (and otherceossamples e.g. sediment, soil etc dependenask B results
for isolation of unknown source enterococci
Start Date: 04/01/10 | Completion Date: | 02/28/11
Subtask 5.3: To use the Biolog Microbial Identifioa System to identify enterococcus isolates &c&gs and to
obtain carbon source utilization (CSU) profiles amdletermine antibiotic resistance profiles (ARP)
for source identification.
Start Date: | 04/01/10 | Completion Date: | 04/30/11
Subtask 5.4: To use statistical analyses to cataganknown source isolates into sources basedeo@$8U and
ARA profiles.
Start Date: | 03/01/11 | Completion Date: | 08/31/11
Subtask 5.5: To analyze a subset of samples éatification of the human markegp gene to provide added
confidence in the CSU data
Start Date: | 07/01/10 | Completion Date: | 02/28/11
Deliverables * quarterly reports
« final report
Task 6: To complete a final report and submit ithe TSSWCB.
Costs: Federal: | $23,570 | State: | $10,676 | Total: | $34,246
Objective: To present the findings of the projectite funding agency
Subtask 6.1: Complete and submit a rough dratt@féport
Start Date: 09/01/11 | Completion Date: | 11/30/11
Subtask 6.2: To revise the draft report and subrfital report
Start Date: | 12/01/11 | Completion Date: | 12/31/11
Deliverables « draft final report
« final report
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Enterococci loading in the upper section of OseeRwill be explained by identification of non-pbgources
of fecal contamination

2. Enterococci levels in the upper sectoithe creek, sediments and subsurface waterdwvill
guantified.

3. Enterococci isolated from the creek urttg and wet conditions will be categorized by reeutype
(human/non human etc.)

4. Additional data on enterococci levels in the credkbe collected

Goals &/or Milestone(s)

The project addresses specific long term goal Aod $erm goals outlined in the 2005 document finatect surface an
ground water.

Under the Long Term Goal p. 13 (bullets 1-3, 7) Phgject focuses on a watershed identified on 08 list as
impacted by NPS pollution, supports the impleméoadf state, regional and local programs to préW S pollution
through assessment, implementation and educatiunding strategies defined in state approved TMIAng and
enhances public participation and outreach by @hnlyinput into the sampling plan.

Under Short-term Goals and Milestones: The prajentributes to Goal One — Data Collection and Assent —
coordinating with appropriate agencies and targedihigh priority, nonpoint source impacted watetstvhere
additional information is needed. In particular ntoring will be conducted and will meet EPA QA réguments and th¢
project can be categorized as a special studyterrdime sources of NPS pollution and gain inforovato target TMDL
activities and BMP implementation.

Goal Two — Implementation is addressed as the girtaegets an area impacted by NPS pollution whiithbe moving
into the TMDL Implementation Phase. The project mibvide data to facilitate development of implartaion
strategies and BMPs

Goal Three — Education will be indirectly involvad the data obtained will be provided to and usectler agencies
for public outreach activities, based on the figdiof our project. Data and findings will be pédiaally presented at
Oso TMDL stakeholder meetings to provide additianfdrmation and understanding of the NPS bacleddings in
the watershed.

Milestones — Project addresséStullet: completion of assessment of pollutant feots, adds information on inventor
of point/nonpoint sources and data will be useddlase data, stressors influencing water qualityfiévelopment of
sampling plan. Also addressé$Rullet: water quality monitoring, assessing logdi and determining the origin and

y

distribution of pollutants.
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Part Ill — Financial Information

Federal 319(h) | $442,372 % of total project 57%

Non-Federal $331,266 % of total project (at 43%

Match least 40%)

Total $ Cost $773,638 Total project % 100%

Category Federal Non-Federal Match Total

Personnel $187,396 $145,343 $332,739
Fringe Benefits $29,375 $16,577 $45,952
Subtotal Personnel & Fringe $216,771 $161,920 $378,691
Travel $11,000 $4,900 $15,900
Equipment $0 $39,480 $39,480
Supplies $139,300 $500 $139,800
Contractual $16,000 $28,600 $44,600
Construction $0 $0 $0
Other $1,600 $0 $1,600
Subtotal $167,900 $73,480 $241,380
Total Direct Costs $384,671 $235,400 $620,071
Indirect Costs (15%) $57,701 $57,996 $115,697
Unrecoverable IDC $37,870 $37,870
Total Project Costs $442,372 $331,266 $773,638

The 8§319(h) Nonpoint Source Program has a 60/408¢hnmaquirement. Your entity will be reimbursed 66%m

federal funds and must contribute a minimum of 4§f%e costs to conduct your project. The 40% matakt be from
non-federal sources and should be described intyadget detail. Indirect costs are limited to 19%e project budget
generally covers a three year period.
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Category Total Amount Justification

Personnel & $216,771 P.I. 1 molyr, Research Sp. 50% oversiht,S. students, wages for field a
Fringe Benefits lab analyses

Travel $11,000 Field work, meetings

Equipment $0 Non requested

Supplies $139,300 For field and lab analyses (enterci, BST — CSU, ARA , field)
Contractual $16,000 Esp gene analysis

Construction $0 None requested

Other $1,600 Image analysis software update for BSIA)

Indirect $57,701 15% of TDC

IDC

Category Total Amount Justification

Personnel & $161,920 P.l. and Co P.I. time (CBBEP and TAMU-CCpnsultant for groundwate
Fringe Benefits contribution, M.S. student (yr 1) wages (yr 1)

Travel $4,900 Field for well construction activgéi€CBBEP)

Equipment $39,480 Installation of wells (CBBEP)

Supplies $500 well installation (CBBEP)

Contractual $28,600 Nutrient, pesticide etc. tgshiy outside labs (CBBEP)
Construction $0 None requested

Other $0 None requested

Indirect $57,996 CBBEP at 15% S+W, TAMU-CC at 51906

Unrecoverable | $37,870 Difference between TAMU-CC rate and TSSWAllBvable rate
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