Texas State Soil and Water Conservation Board
Section 319(h) Nonpoint Source Program
FY 2007 Project 07-06

Title of Project: Fate and Transport &. coli in Rural Texas Landscapes and Streams

Project Goals/Objectives: The main objectives of this proposal are to idgnitharacterize, and quantiBy coli loads
resulting from various sources in an impaired wasted, monitor survival, growth, re-
growth, and die-off ofE. coli under different environmental conditions, monit@-
suspension oE. coli in streams, and educate stakeholders by disséngngalitative ang
guantitative information acquired in this monitayiand demonstration project. Informatipn
gleaned from this project will provide much needetbwledge relevant to modeling
bacterial life cycles, their ability to survive arebenerate and their impacts on water quality.
A secondary objective of this proposal is to stthag spatially explicit load allocation toqgls
and validate and improve process-based pathogerspowa models used in TMDL
development and implementation by providing scfentiata collected in this project.

Project Tasks: (1) Project coordination and adrtiai®n, (2) Development of Quality Assurance Peoj
Plan, (3) Conducting sanitary surveys to identidygmtial E. coli contributing sources in th
impaired watershed, (4) Conducting demonstratiggegrments to characterize and quanti
E. coli loads from identified sources, (5) Monitoring faté E. coli under different
environmental conditions, (6) Monitoring concerntratof E. coli in the instrumented strear,
and(7) Education and outreach material production
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Measures of Success: | (1) Identified sources contributing. coli to the selected watershed and stream,| (2)
Characterization and quantification Bf coli loads from identified sources, (3) Elucidatipn

of E. coli fate and transport processes in the watershed(4néroduction of outreach
materials that will educate stakeholders on baatéripairments in the State of Texas

Project Type: Implementation (); Education (x); Watershed Piagrf ); Assessment (x); Groundwater ()
Status of Water Body: | Segment ID: Parameter: Category:
2004 Water Quality Unclassified waterbody in | Bacteria 5c
Inventory and 303(d) List| 1209 (TBD)
1221 A Bacteria 5c
Project Location: Tasks 3,4 &5

(Statewide or County andBrazos, Burleson, Grimes, Milam or Robertson Casiin the Brazos River watershed
Watershed Name)
Task 6

Erath and Comanche Counties in the Leon River whést

Key Project Activities: Hire Staff ( ); Monitoringx); Regulatory Assistance ( ); Technical Assis&a(;
Education (x); Implementation (); Demonstratiolt @lanning ( ); Other ()




NPS Management Progra
Elements:

Mrhis project supports the implementation of GoakGnData Collection and Assessmg
Specifically, it addresses the objective of conshgcspecial studies to determine source
NPS pollution. The project also supports the im@etation of Goal Three — Education. T|
objective addressed under this goal is to admintagrams to educate citizens about w3
guality and their potential role in causing NPSlytn. This project also supports one
TSSWCB FY 2007 priority areas, “clarification of dharia impairment in category %
waterbodies through surface water quality moniggtin

Additionally, this project also helps to achieve tlollowing milestones: (B) complete tf
assessment of pollutant problems by reviewing ixgstvater quality data, conduct :
inventory of point/nonpoint sources, land use daial all known stressors influencing wal
quality; (C) complete water quality monitoring; & data, assess loadings, and deterr
the origin and distribution of pollutants; and (Bgvelop and apply model(s) to determ
numerical load allocations and recommend contrategies for implementation
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Project Costs:

Federal: | $300,000 | Non-Federal Match: | $200,142| Total: | $500,142

Project Management:

Texas Water Resources Institute
Texas Agricultural Experiment Station
Texas Cooperative Extension

Project Period:

September 1, 2007 — August 31, 2010




Part | — Applicant Information

Project Lead B. L. Harris
Title Associate Director
Organization Texas Water Resources Institute
E-mail Address bharris@ag.tamu.edu
Street Address 1500 Research Pkwy, Suite A240
2118 TAMU
City College Station County | Brazos State X Zip Code | 77843-2118
Telephone 979-845-1851 Fax 979-845-8554
Number Number
Project Co-Lead R. Karthikeyan
Title Department of Biological and Agricultural Engering
Organization TAES
E-mail Address karthi@tamu.edu
Street Address 2117 TAMU
City | College Station | County | Brazos State TX | Zip Code]| 77843-2117
Telephone (979) 845-7951 Fax (979) 845- 3932
Number Number
Project Co-Lead S. Mukhtar
Title Department of Biological and Agricultural Engering
Organization TAES
E-mail Address mukhtar@tamu.edu
Street Address 2117 TAMU
City | College Station | County | Brazos State TX | Zip Code| 77843-2117
Telephone (979) 458-1019 Fax (979) 845- 3932
Number Number
Project Co-Lead R. Srinivasan
Title Spatial Sciences Laboratory
Organization TAES
E-mail Address r-srinivasan@tamu.edu
Street Address 2118 TAMU
City | College Station | County | Brazos State TX | Zip Code| 77843-2118
Telephone (979) 845-5069 Fax (979) 862-2607
Number Number
Project Co-Lead R. Lopez
Title Department of Wildlife and Fisheries Sciences
Organization TAES
E-mail Address roel@tamu.edu
Street Address 2258 TAMU
City | College Station | County | Brazos State TX | Zip Code| 77843-2258
Telephone (979) 845-5784 Fax (979) 845- 3786
Number Number




Names

Roles & Responsibilities

Texas State Soil and Water Conservation Board (TSBW

Project Oversight

Texas Water Resources Institute (TWRI)

Project dimation and management, reporting, and

QAPP development

Texas Cooperative Extension (TCE)

Education oulresite instrumentation, and data
collection and analysis

Texas Agricultural Experiment Station (TAES)

Sistrumentation and data collection and analysjis

Dr. R. Karthikeyan (TAES)

Project co-lead, inveatiy

Dr. S. Mukhtar (TCE)

Project co-lead, investigator

Dr. R. Srinivasan (TAES)

Project co-lead, invedtiga

Dr. R. Lopez, Wildlife and Fisheries DepartmentxdeA & M
University (TAES)

Investigator, Wildlife population surveys

Dr. Daren Harmel, USDA-ARS, Grasslands Soil andéWat
Research Laboratory

Site instrumentation and data analysis

Tiffany Morgan, Brazos River Authority (BRA)

Exteahadvisory and project review, historic data

John Blount, Alisa Max, and Trent Martin, Harrisubay
Public Infrastructure Department

External advisory and project review

Stakeholders

Providing inputs and insights about the impaired
watershed

Part Il — Project Information

Surface Water Groundwater

TMDL Report or Implementation Plan?

Does the project implement recommendations made Watershed Protection Plan | Yes

If yes, identify the document.
(Approved or Draft)

If yes, identify the agency/group Year

that developed and/or approved the Developed
document. ?

Task(s Watershed Name(s] Hydrologic Unit 305 (b .

() ( go de (g Digit) Segment ID Categ;o)ry Size (Acres)
3,4&5 Wickson Creek 12070103 1209E 5c TBD
3,4&5 Cedar Creek 12070103 1209G 5c TBD
3,4&5 Duck Creek 12070103 1209H 5c TBD
3,4&5 Gibbons Creek 12070103 1209I 5c TBD
3,4&5 Shepherd Creek 12070103 1209J 5c TBD
3,4&5 Steele Creek 12070103 1209K 5c TBD

6 |  Resley Creek | 12070201 1221A | 5¢c | TBD




Problem/Need Statement

the state to protect contact recreation use (fragfwand saltwater) and/or oyster water use. TéghWwater contag
recreation use criterion used to determine impaitrmeludes both a geometric mean for indicatortdyéa, Escherichia
coli (E. cali), of 126 colonies per 100 mL and a single sam@gimum of 394 colonies per 100 mL.

A bacteria TMDL task-force was formed in the StateTexas to evaluate the current TMDLL developmerdcess,

uncertainty in watershed modeling. There are sévecammendations provided in the task-force doaur(ieraft Four,
06/04/2007) to “scientifically” address the curréabcertainties” in bacteria TMDL development amapiementation
(http://twri.tamu.edu/bacteriatmdll/ The objectives of this proposal are formulatedsdd on several ke
recommendations compiled by task force experts. KByerecommendations include identifying and chizrézing E.

“holistic plan” for TMDL development that includédentification, characterization, and quantificatiof E. coli sources
in impaired watersheds and monitoring the fatetasmusport ofE. coli in these impaired watersheds. The outputs of
project will help to decrease uncertaintiesdncoli load estimation from various sources and simuhatb fate and

scientifically sound TMDLSs.
The first bacteria TMDL task-force recommendatibattthis project will focus on is conducting a $ary survey of the

indispensable in TMDL development. In the majoritfy rural and agricultural stream-impairments duebsmteria,
specificallyE. coli, the specific sources and accurate quantities #aoh source have not been accurately determ
This lack of information makes managing the impaiveaterway difficult and expensive. Currently, thest widely
used approach to determine the sourceEotoli is Bacteria Source Tracking (BST). This approashgood in
determining the source of the impairment, but nadétermining the load produced by specific sourbeseover, BST|
methods are very labor intensive and expensivetr@aly, inventory sanitary surveys identify varepotentialE. coli

sources in impaired watersheds, are simpler arsdeegensiveE. coli load estimation tools such as Spatially Expl
Load Enrichment Calculation Tool (SELECT) estimdesoli loads from various sources using literature valkesoli

content of feces has been reported in literaturecéotain domestic and wildlife species and haslmenmarized in

therefore has not undergone extensive peer rei@mmnsequently, there is a high level of uncertaintidentifying E.
coli loads and sources for use in watershed modelingEarcoli load estimation tools. This project will condu
inventory sanitary surveys to identify potentalcoli sources in the chosen watershed. TEenoli in various identified
animal sources in the inventory survey will be aotgrized and quantified. Accurate identificaticharacterization, an

developed and successfully applied in TMDL develeptrior an impaired watershed in the State of Texas

The Bacteria TMDL task-force also emphasized thednfor additional studies that focus on developindetter,
understanding of fecal bacteria fate and trangpatesses. Currently, knowledge of these procesdesited at best
and contributes to significant uncertainties in thedeling of these processes. Fate and transp&taafi in rural and
agricultural landscapes is largely dependent onowarenvironmental factors and management practideminant
environmental factors that affeBt coli transport in landscapes (e.g., waste source,tyad, temperature, rainfal
moisture content, nutrient status, etc) and persi®, re-growth, and survival in landscapes nediktalentified. Req
growth ofE. coli in landscapes due to favorable environmental ¢immdi (e.g., rainfall after dry weather conditiois

variables on growth kinetics &. coli and re-growthalsoneed to be thoroughly studied and demonstratettéagthen
watershed models that simulge coli fate and transport in landscapes. The kinetic rpaters obtained from th
monitoring task will be used to validate and imprdfate and transport models used in TMDL developnzem
implementation plans. Growth kinetics, survivaksatand re-growth are critical factors to accuyatebdel the fate an
transport of bacteria in watersheds and, as idedtiby the Task Force, current understanding oehgrocesses

As of January 2006, 197 water bodies in Texas \wepaired because they did not meet bacteria aitestablished by

address current weaknesses in the process andrétopea roadmap for further scientific researchdeeleto reduce

coli sources and monitoring fate and transporEo€oli in impaired watersheds and streams. This projempgses a

transport processes & coli in watersheds and streams. The overall outcont@isfproject will help in developing

some reports used in TMDL development. Howeves, itifiormation has not been the focus of the redasearch ang

guantification ofE. coli sources in the impaired watershed will improve gihedictions of SELECT, which is currently

one of the major fate processes that infludhomli concentrations in streams. The influence of déffitrenvironmental
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Problem/Need Statement (continued)

Re-suspension d. coli in streams (e.g. scouring of stream bed sedindurgsto high flows) is one of the major fg
processes that influence stream impairment. Unfatly this process is not well studied or undedtd he effect of
rainfall and runoff on survival and growth Bf coli in streams and stream-bed sediments and subseguaigpensiof
of E. coli in streams need to be quantified to properly asttesimpairment of a stream. Parameters obtaied the
stream-monitoring study will be used to improvesiream hydrodynamic processes modeled by fate ram3port
models. Information gleaned from this evaluation emd most likely will have a significant impact tre types of
BMPs recommended to alleviate bacterial contamanassues in agricultural watersheds.

Identifying, characterizing, and quantifyirl§y coli loads resulting from various sources are critieaks in TMDL
development for any impaired watershed. Monitorargl assessing the fate and transport processés afli in

landscapes and streams and monitoring the efféeisvironmental factors on fate and transport pgees are require
to develop and validate watershed models thatzetilprocess-based fate and transport subroutindsctizé

communication of findings is a crucial task thall wot be overlooked in this project. Concise, esyead publication
and brochures will be developed that will infornaders about the findings of the study. This projgtitcombine these
vital aspects of TMDL development and demonstragt they are effective tools for enhancing the wstdeding of
these complicated processes.

General Project Description (Include Project LamatViap)

The first portion of this monitoring and assessnppject (Tasks 3, 4, & 5) will involve conductisgnitary surveys if
the selected creek twice a year (winter and sumineigentify various dominant and relevaatcoli sources (cattle
poultry, deer, feral hogs, etc). The developedtaanisurveys will be updated with inputs from loedperts (e.g
wildlife experts and enthusiasts, stakeholdersntyoagents, farmers, citizens). Waste streams beillquantified for
identified sources in the watershed by utilizindlexied fecal production numbers (Task 4) and assupopulation
densities from sanitary surveys (Task 3) (for exanip“dairy cows” are a source, excreted manuhgsifed manure
separated solids, lagoon wastewater, compostey miainure, etc will be waste streamg).coli numbers resulting fron
characterized waste streanfs/d maximum) for all dominant identified sourcesfife maximum) will be quantified.
Random and representative samples of identifiedensieeams and fecal material of identified spewidibe collected.
Four sub-samples will be collected for each wastam/fecal material and a composite sample willMagle on-site
Each composite sample will be transferred to a Hottle. All sample bottles will be stored in a caroht 5°C and
transported to the laboratory f&: coli analysis. Each composite sample collected wilekiacted with de-ionize
water and filtered through a filter paper torcoli incubation and enumeration. Samples of each fikshtivaste strean
and fecal material will be collected separatelyligallon containers and brought back to the laboydor conducting
the Phase Il study.

This demonstration project also addresses anothgrmoncern stated by the Bacteria TMDL task fofidgs involves|
monitoring the survival, growth, re-growth, and-di¢ of E. coli in water under different environmental conditio
Currently, there is a significant knowledge gap wibthe fate ofE. coli from various sources under differe
environmental conditions. Composite samples froroheaaste stream and species will be subjected ffereint
temperatures (0°C, 10° C, 25° C, and 50°C), masstonditions (0%, 5%, 25%, 50%, and 75% dry-basisyi pH
(acidic, neutral, and alkaline). Growth and die-affabove mentioned environmental conditions vélinoonitored. Oncg
optimum conditions are identified, re-growth wikk lnonitored by bringing back the environmental dthoas for the
above mentioned scenarios to optimum conditions.
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General Project Description (Include Project LomatMap)
E. coli survival, growth, re-growth, and die-off in streaediments (Task 6) and re-suspensiok.afoli in streams ar¢
also poorly understood. In many cases, the re-sisgme ofE. coli has been suspected as a significant sourée adli
measured in the stream. Physical disturbances ffnamans, animals, waterfowl, fish, and large ralrdaknts etc. ca
significantly increase the amount of suspendednsewlis in the stream and thus may have a significapact on the
amount ofE. coli suspended in the water column. Automatic waterpsarollection systems will be installed at two
locations along the impaired stream in the impaivetershed. Data will be collected under baseflughflow, rainfall
events and while sediment has been mechanicatedjitanalysis will result in information about siwai, growth, re-
growth and die off under all conditions. Sedimeamples will be collected from 24 random locatiohsng the
instrumented stream and three sub-samples willde&l o make one composite sample. Sediment samjillebe
brought to the laboratory to monitor survival, gtbywe-growth, and die-off d&. coli under different temperatures (0°C,
10°C, 25°C, and 35°C), nutrient conditions (thrééetent concentrations of organic carbon), pH dagi neutral, ang
alkaline), light intensity (three different lighttensities), and chlorination (three residual dhiconcentration levels).
Re-suspension d&. coli in streams will be monitored during four rainfallents two each during winter and summer and
will be reconciled with runoff samples using reseission data collected from mechanical sedimemurdiance. Watef
samples will be collected for those rainfall eventing the automatic sample collection systems. hdeical re-
suspension will be made by disturbing the streathdegliments four times; two each during winter anthmer; ang
grab samples of water will be taken at six diffédenations along the stream. All water sample$ velstored in coolers
at 5°C and transported to the laboratoryHEocoli analysis.

—

Findings from this study will be presented in d@espf publications. Results from each componethefproject will be
published in the form of easy to read brochurefaot sheets that will clearly present informationa way that the
reader can easily understand what is being pregseAtaechnical report will be developed at the dosion of the
project and will present complete findings from thenitoring and assessment phases of the projeiditidnally, all
materials related to the project will be postedaowebsite that will be developed specifically foe twebsite. The
website will also contain a brief description oétproject, the need for the project, provide canit@ormation for all
parties involved, goals and objectives and anyegtajpdates that may occur. Findings from all Tasid specifically,
Task 6, will support the development and implemigmmaof a WPP (TSSWCB 319 project 06-12) and TMDh.ghe
Leon River watershed.

Resley Creek
at FM 2823

Basin
Boundary

Leon River
/

TEXAS

Leon River

Basin
Mustang Creek )

Resley Creek Site Map (Task 6 Demonstration Site)




Describe all known causes (pollutants of concefmyaier quality impairments from any of the followji sources: 2004
Water Quality Inventory and 303(d) List, 2004 Sumynaf Waterbodies with Water Quality Concerns (Setary
Concerns List) or Other Documented Sources (exarCRRivers Program Basin Summary or Basin Highligteports).
Tasks 3, 4 & 5: Possible Streams

Segment  Name Basin Use Parameter Category
1209 E Wickson Creek  Brazos River Contact Recreation Bacteria 5c
1209 G Cedar Creek Brazos River Contact Recreation Bacteria 5¢c
1209 H Duck Creek Brazos River  Contact Recreation Bacteria 5c
1209 | Gibbons Creek Brazos River Contact Recreation Bacteria 5¢c
1209 J Shepherd Creek  Brazos River Contact Recreation Bacteria 5c
1209 K Steele Creek Brazos River Contact Recreation Bacteria 5¢c

Source: Draft 2006 Texas 303(d) List

Task 6 Stream

Resley Creek (unclassified water body)
Segment: 1221A

Standards not met in 2004:
Assessment area: entire water body

Use: contact recreation
Support status: not supporting
Parameter: bacteria
Category: 5c

Source: 2004 Texas Water Quality Inventory
(based on data from 3/1/1998 to 2/28/2003)

The main goals of this proposed project are to

(1) Identify, characterize, and quantiycoli loads resulting from various sources in an impawatershed,
(2) Monitor survival, growth, re-growth, and dief-of E. coli under different environmental conditions,
(3) Monitor re-suspension &. coli in streams, and

(4) Develop and disseminate clear and concise ¢éiduneh materials that can be used to educatedubbcpon bacteria
issues in the state

(5) Strengthen spatially explicit load allocati@mols and validate and improve process-based pathtvgesport model
used in TMDL development by providing scientifidca@aollected in this project




Task 1: Project Coordination and Administration
Costs: Federal: | $31,815 | State: | $6,404 | Total: | $38,219
Objective: To effectively coordinate and monitdnabrk performed under this project including teiah and
financial supervision, preparation of status repahd maintenance of project files and data. TWIRI
perform accounting functions for project funds &edesponsible for developing timely and accurate
reports. Progress reports shall document all diets/performed within a quarter and shall be sufeahit
not later than thirty (30) days after the clos¢hef quarter.
Subtask 1.1:| TWRI will prepare electronic quarterly reports frbmission to the TSSWCB. All progress reports wi
be provided to all Project Participants.
Start Date: Month 1 | Completion Date: Month 36
Subtask 1.2:| TWRI will coordinate quarterly meetings (in persamTTVN) as appropriate with project participardas
discuss project activities, project schedule, liokegesponsibility, communication needs, and other
requirements.
Start Date: | Month 1 | Completion Date: | Month 36
Subtask 1.3:| TWRI will attend meetings with the TSSWCB projecmager and other meetings, as needed, to rey
project status, deliverables, etc.
Start Date: | Month 1 | Completion Date: | Month 36
Subtask 1.4:| TWRI will submit appropriate Reimbursement Forms.
Start Date: | Month 1 | Completion Date: | Month 36
Subtask 1.5:| TWRI will develop (Months 1-3), host and maintaMdnths 3-36) an internet website for the
dissemination of information.
Start Date: | Month 1 | Completion Date: | Month 36
Subtask 1.6:| TWRI and TCE will work together to develop the Hirgport.
Start Date: Month 30 | Completion Date: | Month 36
Subtask 1.7:| TWRI and TCE will work together to develop publicais, brochures and reports that can will be
disseminated for educational purposes.
Start Date: Month 1 Completion Date: Month 36
Deliverables * Quarterly Reports
* Project Website
* Reimbursement Forms
* Final Report
» Publications, brochures and report for educatipngboses
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Task 2: Development of Quality Assurance ProjeahPl

Costs: Federal: | $5,000 | State: | $3,500 | Total: | $8,500

Objective: Develop Data Quality Objectives (DQOYRuaality Assurance Project Plan (QAPP) and provide
amendments and annual revisions to the QAPP, alede&he QAPP will be developed using guidelir
in EPA QA/G-5, “Guidance for Quality Assurance eajPlan”.

Subtask 2.1:| TWRI will develop a QAPP that will detail projecbals and objectives relating to water quality
monitoring activities; identify the data neededulfill those objectives; list field and laboratory
methods; describe procedures and schedules tdlbedd; and specify a data management structure
the quality assurance protocols.

Start Date: | Month 1 | Completion Date: | Month 6
Subtask 2.2:| Provide annual revisions to the QAPP and amendmastsecessary, to the TSSWCB and EPA.
Start Date: | Month 6 | Completion Date: | Month 36
Deliverables » Approved QAPP
» Approved annual revisions and amendments to QAPP
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Task 3: Conducting sanitary surveys to identifygpotial E. coli contributing sources in the impaired watershe
Costs: Federal: | $30,481 | State: | $20,272 | Total: | $50,753
Objective: Conduct a comprehensive sanitary sutwveégentify potentiak. coli sources that might cause the
impairment in the watershed.
Subtask 3.1:| Choose a suitable watershed from the provided{ibacteria impaired stream segments
Start Date: | Month 1 |  Completion Date: | Month 2
Subtask 3.2:| Travel to the selected watershed and conduct assarace survey of the watershed and sources
Start Date: | Month 6 | Completion Date: | Month 8
Subtask 3.3:| Conduct a thorough sanitary survey to identify @asi wildlife sources that contribuie coli loads
during winter. This survey will be conducted by #diife expert.
Start Date: | Month 6 | Completion Date: | Month 8
Subtask 3.4:| Conduct a through sanitary survey to identify vasiclomestic livestock and poultry sources and w
streams that contribute coli loads during winter. This survey will be conductsdan extension count
agent and/or an animal-production agriculture etxper
Start Date: | Month 6 | Completion Date: | Month 8
Subtask 3.5:| Verify and update wildlife survey with inputs frostakeholders and Texas Parks and Wildlife perso
and domestic animal survey with inputs from stake¢rs, ranchers, and extension county agents.
Start Date: | Month 6 | Completion Date: | Month 8
Subtask 3.6:| Conduct a thorough sanitary survey to identify @asi wildlife sources that contribuie coli loads
during summer. This survey will be conducted byildlfe expert.
Start Date: | Month 8 | Start Date: | Month 12
Subtask 3.7:| Conduct a through sanitary survey to identify vasiclomestic livestock and poultry sources and w
streams that contributg. coli loads during summer. This survey will be condudbgdan extensior
county agent and/or an animal-production agricaltxpert.
Start Date: Month 8 | Completion Date: | Month 12
Subtask 3.8:| Verify and update wildlife survey with inputs frostakeholders and Texas Parks and Wildlife person
and domestic animal survey with inputs from stakdéns, ranchers, and extension county agents.
Start Date: | Month 12 | Completion Date: | Month 14
Deliverables * Final selection of watershed for Tasks 3, 4 and 5

« Potential wildlife sources d&. coli in the watershed identified
+ Potential domestic animal sources and waste stredBhsoli in the watershed identified
» Comprehensive and thorough sanitary surveys fordifferent seasons
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Task 4:

Conducting demonstration experiments toatiearize and quantifig. coli loads from identified sources

Costs: Federal: | $80,751 | State: | $63,122 | Total: | $143,873
Objective: To characterize and quantfycoli loads resulting from various identified sources.
Subtask 4.1:| Collect feces samples of relevant and dominanttifilesh sources (five maximum) and samples of was
streams (five maximum) identified in Task 4 durisigter.
Start Date: | Month 6 |  Completion Date: | Month 8
Subtask 4.2:| Extract feces samples and waste streamB.fooli collected during winter.
Start Date: Month 6 | Completion Date: | Month 8
Subtask 4.3:| Analyze samples collected during winter Ebrcoli using EPA’s approved enumeration technique
Start Date: | Month 6 | Completion Date: | Month 8
Subtask 4.4:| Calculate thée. coli load resulting from all identified sources colktiduring winter
Start Date: Month 8 | Completion Date: | Month 10
Subtask 4.5:| Collect feces samples of relevant and dominanttifilesh sources (five maximum) and samples of wag
streams (five maximum) identified in Task 3 dursygnmer.
Start Date: | Month 10 | Completion Date: | Month 12
Subtask 4.6:| Extract feces samples and waste streamB.fooli collected during summer.
Start Date: | Month 10 | Completion Date: | Month 12
Subtask 4.7:| Analyze samples collected during summerBocoli using EPA’s approved enumeration technique
Start Date: | Month 10 | Completion Date: | Month 12
Subtask 4.8:| Calculate thée. coli load resulting from all identified sources colktiduring summer
Start Date: Month 12 | Completion Date: | Month 14
Deliverables A database of potentalcoli load resulting from identified sources in the iinpd watershed

* during winter
e during summer
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Task 5:

Monitoring fate (survival, growth, re-grdwand die-off) oE. coli under different environmental
conditions

Costs: Federal: | $80,825 | State: | $60,232 | Total: | $141,057
Objective: MonitorE. cali (resulting from identified sources, maximum tergwgth and survival under different
environmental conditions in the watershed. Only@asicollected during summer will be utilized for
this monitoring study.
Subtask 5.1:| Prepare collected samples in Task 4.5 for this todng study.
Start Date: | Month 12 | Completion Date: | Month 12
Subtask 5.2:| Measure growth kinetics @&. coli in different sources under varying environmentaiditions
Start Date: | Month 12 | Completion Date: | Month 20
Subtask 5.3:| Measure survival dE. coli in different sources under varying environmentalditions
Start Date: | Month 12 | Completion Date: | Month 20
Subtask 5.4:| Measure re-growth dt. coli in different sources under optimum conditions
Start Date: | Month 20 | Completion Date: | Month 26
Deliverables| A database consisting of

* Growth kinetics

* Survival rates

* Re-growth
pertaining tcE. coli resulting from various species (identified souricethe watershed) and waste
streams.
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Task 6:

Monitoring concentration &f coli in the instrumented stream as a result of raiafiadl runoff events

Costs: Federal: | $71,128 | State: | $46,612 | Total: | $117,740
Objective: To study the effect of rainfall and rifrend survival and growth d&. coli in stream-bed sediments on
re-suspension d. coli in Resley Creek.
Subtask 6.1:| Collect water samples during summer for two ralpiahoff events.
Start Date: | Month 8 | Completion Date: | Month 32
Subtask 6.2:| Collect water samples during winter for two raiifainoff events.
Start Date: | Month 8 | Completion Date: | Month 32
Subtask 6.3:| Collect stream bed sediments after each water sacofiection periods.
Start Date: | Month 8 | Completion Date: | Month 32
Subtask 6.4:| Analyze water and sediment fér coli concentrations
Start Date: | Month 8 | Completion Date: | Month 34
Subtask 6.5:| Measure growth kinetics, survival, and re-growtttoli in stream bed sediments under different
environment conditions
Start Date: | Month 9 | Completion Date: | Month 32
Subtask 6.6:| Mechanically disturb stream bed sediments four ¢imsice each during summer and winter, collect
grab water samples, and analyze the samplds fali
Start Date: | Month 9 | Completion Date: | Month 32
Deliverables| A database consisting of

e Growth kinetics

* Survival rates

* Re-growth
pertaining tcE. coli resulting in stream bed sediments and informatioithe re-suspension Bf coli in
streams due to rainfall-runoff and mechanical disince of stream bed sediments
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(1) Identification of sources contributirig coli to the impaired watershed
(2) QuantifyingE. coli loads from identified sources
(3) Monitoring fate and transport Bfcoli under different environmental conditions

(4) Development of educational materials that camsed to educate the public on bacterial impaitsnen

Goals &/or Milestone(s)

pollution through assessment, implementation, ahat&tion is addressed; specifically, the objediivencrease overa
public awareness of NPS issues and preventionitgesivs supported by the project.

It also supports the implementation of Short-tercal3ne — Data Collection and Assessm8pecifically, it addresse
the objective of conducting special studies to mheitee sources of NPS pollution.

Short-term Goal Three — Education is also addresdesl objective addressed under this goal is toirsdtar programs
to educate citizens about water quality and thefemtial role in causing NPS pollution.

The project will also help the state in achievingestones; (B) complete the assessment of pollypaoiblems by
reviewing existing water quality data, conductingiaventory of point/nonpoint sources, land useadand all know
stressors influencing water quality, (C) completger quality monitoring; analyze data, assess tagjiand determin
the origin and distribution of pollutants, and (@velop and apply model(s) to determine numerizadl lallocations
recommend control strategies for implementation

This project will help the state to meet the Loagx goal to protect and restore water quality frommpoint source

[¢)
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Part Ill — Financial Information

Federal 319(h) | $300,000 % of total project 60%

Non-Federal | $200,142 % of total project (a 40%

Match least 40%)

Total $ Cost $500,142 Total project % 100%
Category Federal Non-Federal Match Total
Personnel $114,575 $72,152 $186,727
Fringe Benefits $22,075 $16,169 $38,244
Subtotal Personnel & Fringe $136,650 $88,321 $224,971
Travel $12,244 $0 $12,244
Equipment $0 $0 $0
Supplies $71,500 $0 $71,500
Contractual $26,000 $0 $26,000
Construction $0 $0 $0
Other $14,476 $0 $12,976
Subtotal $124,220 $0 $124,220
Total Direct Costs $260,870 $88,321 $349,191
Indirect Costs (15%) $39,130 $40,186 $79,316
Unrecovered IDC $71,635 $71,635
Total Project Costs $300,000 $200,142 $500,142

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 inlyadget 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 & $136,650 Graduate Student at PhD level
Fringe Benefits Hourly student worker (20 hr/wk @ $8/hr for 10 widly40wkyr2&3)
Hourly student worker (20 hr/iwk @ $8/hr for 10 wid/y40wkyr2&3)
Dr. Karthikeyan' Salary (1.5 mo/yrinyrs 1 & 2)
TWRI Project Manager (20% inyr 1 & 10% inyr2 & 3
TWRI IT Associate (5% inyr1land 2.5% inyrs2 & 3
Travel $12,244 Travel to impaired watersheds (Be€leeek 300 miles) (TBD Creek100
miles) back and forth to College Station @ 0.45mate. Fifty trips to eac
site for conducting sanitary surveys, collectingalesamples, collecting wats
and sediment samples, and occasional maintenarigstiofmentation.
Total of 12 overnight stays project personnel @0Hiér night
TWRI travel: 7 trips to watershed and back (300es)il@0.45c/mile and
overnight trips at $150 per trip
Equipment $0
Supplies $71,500 Weighing balance, vacuum pump, méter, and fluorescence light f
conducting high-quality dedicatdeicoli analysis. Freezer, coolers, and bl
ice for storing collected samples and transportioected samples fdg.coli
analysis. Sampling probes, mixing bowls, and shotelcollect sediment ar
fecal samples in the impaired watershed. Chemieagents include high
quality growth media, agar solution, nutrientsisagtc. fork.coli plating and
enumeration. Disposable supplies include agar laterile loops, disposab
pipettes, serum bottles, weighing paper, filter gpagloves, sterile bottles
autoclavable containers, etc. for 60 fecal sampl86,samples resulting fro
monitoring and assessment study, and 140 sediraemtlgs. Sanitary surve
supplies include infrared cameras, sampling néts, e
Contractual $26,000 Instrumentation and maintenaficeuto-samplers for three years, collect
and analysis of water samples
Construction $0
Other $14,476 Publication costs for bulletins,dtdhy handouts, semi-technical publicatio
and promotional materials. Graduate student PhB kextion.
Indirect $39,130 15% of Total Direct Federal

[
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Category Total Amount Justification

Personnel & $88,321 Dr. Karthikeyan' Salary (2.55 month/ye@&3)
Fringe Benefits Graduate student, Dr. Lopez (fellowship from sfatels)
Travel $0

Equipment $0

Supplies $0

Contractual $0

Construction $0

Other $0

Indirect $40,186 45.5% of Total Direct Non-Fedevitch
Unrecoverd IDC| $71,635 30.5% of Total Direct Fetlera
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