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Introduction

Water Resources Issues and Problems of Tennessee

Tennessee is fortunate to have what many consider to be an abundant and good quality water supply.
Historically, federal government agencies, such as the Tennessee Valley Authority (TVA), Corps of
Engineers, Soil Conservation Service, U.S. Geological Survey and others, have been the primary contributors
to the management and monitoring of water resources. In recent years, however, the State, through the
Tennessee Departments of Environment and Conservation, Wildlife Resources, Agriculture and others, have
begun to develop a more active and aggressive role in the management and protection of these resources. The
State has moved to establish an integrated and coordinated policy and administrative system for the
management of water resources in Tennessee.

While the situation is improving, there remain many of the additional types of water problems. Although the
overall supply of water is adequate, the distribution is still not optimal. Local shortages occur during dry
periods. The summer of 1980 was a particularly hot and dry one. During this period over 35 water districts out
of a total of 671 public systems in Tennessee experienced lesser degrees of difficulty in supply water. The
situation continued to worsen in the late 1980's. Beginning in 1985 and continuing on through the summer of
1988, Tennessee experienced another major drought period which severely strained the water supplies of
many communities across the state. In recent years, many of the small municipal water suppliers and utility
districts that rely on wells, springs, or minor tributaries for their water sources continue to face severe water
shortage problems. All across the state many private, domestic, and commercial use wells have become
severely strained, forcing users to seek alternative sources of water. Providing an adequate supply of water for
industrial, commercial, and domestic uses and the protection of these surface and groundwater resources are
of major concern in all regions of the state and vital to the economic development and growth of the state.

Groundwater presents a particular challenge in Tennessee. Over 50% of the population of Tennessee depends
on groundwater for drinking water supply. In West Tennessee, nearly all public suppliers, industries, and rural
residents use groundwater. However, not enough is known about the quality and quantity of groundwater in
the state, and consequently, maximum benefit from and protection of this resource cannot be easily
accomplished. More information about the quality of the state's groundwater, particularly about the potential
impact of recharge areas, is needed in order to develop an effective management and protection program for
this valuable resource.

There is also the problem of potential contamination of groundwater from agricultural and urban non-point
sources. The "fate and transport" of agricultural chemicals (herbicides and pesticides) and toxic substances in
groundwater is a problem area that must be addressed if the state's groundwater protection strategy is to be
effective in protecting this vital resource.

Although the danger of large-scale, main-stem flooding is controlled by mainstream and tributary dams that
have been constructed by TVA and the Army Corps of Engineers, localized flooding and even general
flooding in unregulated watersheds remain substantial problems across the state. A lack of effective local
floodplain management land-use controls is apparent in West Tennessee, where related problems of excessive
erosion, sedimentation, drainage, and the loss of wetlands constitutes what many consider to be the greatest
single water resource issue in the state from an economic and environmental point of view. Effective
regulation of private levee design, construction, maintenance, and safety is needed.

Water quality problems continue to persist from past industrial practices, from the surface mining of coal and
other minerals (especially from abandoned mines), from agricultural and urban nonpoint sources and from
improperly planned, designed and operated waste disposal sites. As has been the situation in the past, the state
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program for the construction of municipal wastewater treatment facilities and improved operation and
management of the facilities have experienced numerous set-backs due to shortfalls in funding and
administrative delays. In major urban areas that have combined storm and sanitary sewers, urban storm water
runoff causes increased pollution and, during periods of wet weather, bypasses treatment facilities, which
allows raw sewage to enter receiving waters untreated. Tennessee cities, both large and small, are concerned
about current (and future) impacts of the new NPDES storm water discharge permit requirements on clean up
needs and costs. In certain regions of the state, failing septic fields and the practice of blasting bedrock for
new septic fields are serious threats to surface and groundwater resources.

There are existing programs which can address many of these problems. However, some problems do not
have easy solutions. Additional research can also play a role in understanding and solving these problems, but
the greatest impediments are the lack of agreement between competing interests and a shortage of financial
support for existing programs. From the viewpoint of the State government, the legal, institutional, and
administrative aspects of water management are major concerns. The state is still working to develop new
policy and to refine administrative structure for the effective management of its water resources.

To address the problems and issues of effective water resources management in the state of Tennessee, a truly
interdisciplinary and well-coordinated effort is necessary. The Tennessee Water Resources Research Center
has the capability and organization that can call upon the diverse set of disciplinary expertise necessary to
address the key water issues of the state and region.

The Tennessee Water Resources Research Center: Overview of Program Objectives and Goals:

The Tennessee Water Resources Research Center serves as a link between the academic community and
water-related organizations and people in federal and state government and in the private sector, for purpose
of mobilizing university research expertise in identifying and addressing high-priority water problems and
issues and in each of the respective state regions.

The Tennessee Water Resources Research Center, located at the University of Tennessee, is a
federally-designated state research institute. It is supported in part by the U.S. Geological Survey of the U.S.
Department of Interior under the provisions of the Water Resources Research Act of 1984, as amended by
P.L. 101-397 and 10 I - 1 47. The Act states that each institute shall:

I. plan, conduct or otherwise arrange for competent research that fosters the entry of new research scientists
into the water resources fields; the training and education of future water scientists, engineers and technicians;
the preliminary exploration of new ideas that address water problems or expand understanding of water and
water-related phenomena, and the dissemination of research results of water managers and the public.

II. cooperate closely with other colleges and universities in the state that have demonstrated capabilities for
research, information dissemination, and graduate training, in order to develop a statewide program designed
to resolve state and regional water and related land problems.

In supporting the federal institute mandate, the TWRRC is committed to emphasizing these major goals:

1. To assist and support all the academic institutions of the state, public and private, in pursuing water
resources research programs for addressing problem areas of concern to the state and region.

2. To provide information dissemination and technology transfer services to state and local governmental
bodies, academic institutions, professional groups, businesses and industries, environmental organizations and
others, including the general public, who have an interest in water resources matters.
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3. To promote professional training and education in fields relating to water resources and to encourage the
entry of promising students into careers in these fields.

4. To represent Tennessee in the Universities Council on Water Resources, the American Water Resources
Association (including Tennessee Section), the Ohio River Basin Consortium for Research and Education, the
Clinch-Powell River Basin Consortia, the South Atlantic-Gulf regional grouping of state water resources
research institutes, the ORNL-TVA-UT Research Consortium and the National Institutes for Water Resources
(NIWR) Directors. To work with these and other associations and with state, local and federal government
agencies dealing with watt resources in identifying problems amenable to a research approach and in
developing coherent programs to address them. Particularly, to cooperate with the other state institutes and
their regional groupings for assisting the U.S. Geological Survey in developing a national water resources
strategy.

In fulfilling the Center's major goals indicated previously, TWRRC emphasizes the application of Section 104
grant and required matching funds for primarily supporting the research and training/education needs of the
state. While the information dissemination and technology transfer portion of the Center's overall program
does not receive direct or significant section 104 funding, this is accomplished primarily from the research
and training activities of the Center from other funding sources--state, private, or non-profit. The Center
recognizes that education and training, research, and information transfer are not independent objectives or are
not mutually exclusive. Instead these goals are achieved through the administration of a coordinated, fully-
integrated program within the limitations of the resources available to the Center.
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Research Program Introduction

None.
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Ash Pond Modeling and Computer Simulation to Predict
and Efficiently Control Ammonia/Nitrates and Heavy Metals
DIscharge

Basic Information

Title: Ash Pond Modeling and Computer Simulation to Predict and Efficiently Control
Ammonia/Nitrates and Heavy Metals DIscharge

Project Number: 2006TN27B
Start Date: 3/1/2006
End Date: 2/28/2008

Funding Source: 104B
Congressional

District: Second

Research Category: Water Quality
Focus Category: Water Quality, Water Use, Models

Descriptors:
Principal

Investigators: , Paul R. Bienkowski

Publication

Ash Pond Modeling and Computer Simulation to Predict and Efficiently Control Ammonia/Nitrates and Heavy Metals DIscharge1



Problem and Research Objectives: 
This research is desired by TVA's Environmental Technologies Division and by the Plant 
Manager of TVA's Kingston Fossil Plant in order to reduce water consumption, water 
discharges, and to remain in compliance with EPA discharge regulations, both current 
and anticipated future restrictions (see attached letters of support). TVA has recently 
recognized that its substantial current and future efforts to reduce air pollution at all 11 
fossil plants, through the gradual addition of SCR units and Scrubbers, is increasing 
water discharge concerns (1) Specifically discharges of ammonia/nitrates to the ash pond, 
potentially an alteration in the pH of the ash pond which might result in the release of 
selenium, arsenic and mercury from the ash, and a substantial increase of mercury oxides 
discharged to the ash pond. Task II of the proposed research will provide answers to how 
much of an increase in water quality problems TVA is facing and provide the tools for 
modeling the effects these changes will have on the ash pond discharges. Task I will at 
first provide a tool for the Kingston plant, and later for all 11 TVA plants, that can be 
used to reduce water consumption, reduce water discharges from the ash pond and 
provide a means of systematically evaluating remediation designs (Task 3). 
 
TVA and UTK have an on-going research effort to reduce fresh water consumption at 
TVA Fossil Plants while maintaining compliance with all current and anticipated future 
emission regulations through development of a computer simulation of the Kingston 
Plant. This proposal expands on this research with a 2 year, more generalized effort, 
encompassing three major tasks; (1) developing a generalized computer simulation for 
plant wide water balance, including temperature and relevant pollutants (currently in 
progress) (2) a theoretical and experimental effort to develop models for the transport and 
kinetics of Hg and oxides of mercury, Se, As and ammonia in the ash ponds and the 
interaction of these substances with ammonia along with their distribution between the 
aqueous and ash phases, and (3) applying the simulation in the second year of the project 
to identify process modifications at Kingston to reduce fresh water consumption in an 
environmentally friendly manner. There are two main water streams; 40 MGD of very 
dirty water sent to the ash pond and 1,296 MGD of clean water used in the condensers. 
The ash pond is a major source of discharges and potentially a major resource. TVA's 
efforts to reduce air pollution thorough the addition of SCR units (for NOx) and 
scrubbers (particulates and SOx) have essentially converted air pollution problems into 
ash pond water pollution concerns with ammonia/nitrate and mercury discharges and 
possibly As and Se (desorption from the ash). Task 1 has been on-going for 15 months 
with the development in ChemCad of the entire water balance at Kingston including 
predictions of the quantities of pollutants produced based on coal type, boiler operation, 
and air pollution controls. Water recycle/reuse is the major source for reducing fresh 
water intake, it is essential to incorporate into the simulation thermal effects and the build 
up and interacts of pollutants to understand their effects on plant operation and maintain 
compliance with current and anticipated future emission standards. We are incorporating 
into the simulation models for phosphates, SOx, NOx, Hg, Se, As, ammonia and chlorine 
and the interactions of ammonia, chlorine and SOx with these metals. This information 
will be derived from three sources, i) the literature, ii) experimental data from TVA's data 
base developed from its 11 fossil plants, specific plant wide tests at Kingston and future 
plant wide tests at other TVA plants, and iii) a theoretical and experimental program 



(Task 2) based at ORNL specifically directed at the fate of As, Hg, Se, mercury oxides 
and ammonia in the ash ponds and the interactions of these substances with ammonia. 
The deliverables will be models for the fate and transport of these substances in the ash 
ponds for incorporation into the water balance simulation. Task 2 is essential because 
there is insufficient information in the literature to model the interactions of these 
substances in the ash ponds. 
Second Year Objectives: Conduct a second plant wide test at Kingston to compare with 
the 2004 test conducted before all of the SCR units were in place and use this test as a 
further verification of the Kingston plant ChemCad model. Conduct a literature search 
and experimental program to develop simulations for the interactions of As, Se, ammonia 
and ash in the ash ponds and incorporate these simulations in the Kingston plant model. 
Incorporate the COMSOL simulation into the model to allow for a better representation 
of the ash pond by incorporating its fluid dynamics. Use of the ash pond as a remediation 
device is a very real possibility. In the Spring 2007 semester one ChE 490/488 design 
group (4 seniors) are using the ChemCad model to investigate remediation options for 
phosphates, mercury, SOX and ammonia at the Kingston plant ash pond. 
 
Methodology and Accomplishments to Date: 
2006 was a very productive year for this project due to the addition of a second graduate 
student (Mr. Ashwin) and a strong desire by Mr. Bagchi to graduate ahead of schedule in 
order to accept a very nice job offer. Mr. Bagchi defended his PhD dissertation on 
November 15, 2006, a copy of his dissertation is attached. The simulation was completed 
for the Kingston plant from a unit operations standpoint. This simulation will predict air 
pollutants based on the type of coal burned and boiler operating conditions and predict 
the quantities of pollutant removed from the flue gas based on the specific remediation 
units in use, (SCF, FGD, etc.). The fate of ammonia in the ash pond has been simulated 
using a biological model refmed with experimental data. The simulation currently 
predicts sulfur, phosphorous, nitrates and mercury in the effluent. The interactions 
between ammonia, ash, and mercury was simulated through an experimental program 
which developed predictive thermodynamic models. The simulation is now operational 
and is capable of predicting a component material balance for all relevant plant streams. 
Simulations for arsenic and selenium are currently not available and will be developed in 
2007 from experimental data. 
 
Principle Findings and Significance: 
A working model of the TVA Kingston plant has been developed the model will produce 
a flow sheet and material and energy balances for the entire plant including the ash pond. 
The model is useful for predicting pollutant discharges and would be a useful tool for 
reducing water consumption. Two CBE 490 design groups used the model in their design 
projects and one CBE 411 group evaluated adsorption of arsenic on ash as their project, 
unfortunately analysis from Galbriath did not come back util after the students graduated 
in may 2008. Reports attached 
 
Future Research and Funding: 
This research has been funded by a $42,000 grant from TVA (3/31/06 - 12/31/07) and 
TVA has made a commitment of $250,000 in matching in a 2006 proposal to DOE which 



was rejected. EPRI funded this project with a $5,000 grant with matching from UTK 
1/1/08 - 5/31/08 Potential future sponsors of this research are TVA, DOE, EPA and 
EPRI. Dr Handagama from TVA has met with the students on a weekly basis, either at 
the Kingston Plant, at SERF or via e-mail or phone conversations until he resigned his 
position at TVA in the Summer of 2007. Three plant tests were conducted at the Kingston 
plant site with assistance from plant personnel. UTK supported Dr. Bienkowski and Dr. 
Counce (through EOl-1322) who met with the students on a daily basis. ORNL while 
ORNL did not make a written commitment of support, ORNL ended up supporting this 
project with Dr. Southworth doing all of the mercury/ash analysis in his laboratory at 
ORNL. 



Information Transfer Program Introduction

The major emphasis of the information transfer program during the FY 2007 grant period focused on technical
publication support, conference planning/development, and improvement in the information transfer network.
The primary purpose of the program was to support the objectives of the technical research performed under
the FY 2007 Water Resources Research Institute Program.

The primary objectives, as in previous years, of the Information Transfer Activities are:

- To provide technical and structural support to water researchers performing research under the WRRIP.

- To deliver timely water-resources related information to water researchers, agency administrators,
government officials, students and the general public.

- To coordinate with various federal, state, and local agencies and other academic institutions on program
objectives and research opportunities.

- To increase the general public's awareness and appreciation of the water resources problems in the state.

- To promote and develop conferences, seminars and workshops for local and state officials and the general
public which address a wide range of issues relating to the protection and management of the state's water
resources.

During the FY 2007 grant period, a major focus of the information transfer activities was on the participation
of the Center staff in the planning and implementation of several statewide conferences and training
workshops.

As co-sponsor, the Center was involved in the planning and implementation of the Seventeenth Tennessee
Water Resources Symposium, which was held on April 17-19, 2007 at Montgomery State Park in Burns,
Tennessee. The goals of the symposium are: (1) to provide a forum for practitioners, regulators, educators and
researchers in water resources to exchange ideas and provide technology transfer activities, and (2) to
encourage cooperation among the diverse range of water professionals in the state. As with previous
symposia, the sixteenth symposium was very successful with over 340 attendees and approximately 62 papers
and 15 posters being presented in the two-day period. The event received a good deal of publicity across the
state.

The Center also participated in several meetings and workshops across the state that were held to address
water related problems and issues such as stormwater management, water quality monitoring, non-point
source pollution, water supply planning, TMDL development, watershed management and restoration,
multiobjective river basin management and lake management issues and environmental education in
Tennessee.

The following is a brief listing of formal meetings, seminars and workshops that the Center actively hosted,
supported and participated in during FY 2007:

- East Tennessee MS4 Stormwater Management Working Group, March 21, 2007, April 24, 2007, May 16,
2007, June 20, 2007, September 12, 2007 and October 17, 2007 at Ijams Nature center, Knoxville, TN.
TNWRRC and the Tennessee Department of Environment and Conservation sponsored a monthly meeting of
local government officials responsible of implementing local stormwater programs under the MS4 Phase II
permit. These meeting are designed to provide local officials with information that will add them in
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development of their local stormwater management programs.

- Tennessee Department of Agriculture, Nonpoint Source 319 Program Workshop, Ellington Agriculture
Center, Nashville, TN. March 27, 2007.

- Tennessee Wetlands Technical Advisory Task Force meeting, April 26-27, 2007, Nashville, Tennessee.
Meeting of government agency staff and technical experts to advise to the State on issues related to the
Tennessee Wetlands Management Plan.

- WaterFest, May 4, 2007, Knoxville, TN. An annual community-wide event sponsored by the Water Quality
Forum that highlights the importance of our water resources and the activities of the WQF partners to protect
and manage those resources. Over 1,100 elementary school age students from the Knox County school
systems and schools from the surrounding region attended.

- Muddy Water Blues, AgriCenter International, Memphis, TN. September 25-27, 2007. This two and half day
conference was sponsored by the Southeast Chapter of the International Erosion Control Association,
TNWRRC and the City of Memphis and Shelby County, TN. The purpose of the conference is to promote
state of the art technologies for erosion prevention and sediment control for construction activities. It included
and field demonstration of EPSC best management practices. Over 300 persons from across the southeast U.S.
attended and 25 companies exhibited.

- Fundamentals of Erosion Prevention and Sediment Control Level I Training workshops, sponsored by the
Tennessee Department of Environment and Conservation and the Tennessee Water Resources Research
Center. A one day course for developers, contractors, road builders and others involved with construction
activities across the State. The course was offered on the following dates in FY 2007: March 8, 2007,
Knoxville, TN.; March 13, 2007,Johnson City, TN.; March 20, 2007, Murfreesboro, TN.; March 22, 2007,
Sevierville, TN.; April 5, 2007, Memphis, TN.; April 10, 2007 Chattanooga, TN.; April 12, 2007, TDOT
Region 2 Chatt. TN.; April 25, 2007, Knoxville Utilities Board, Knoxville, TN.; May 1, 2007, TDOT Region
3, Nashville, TN.; May 8, 2007, Nashville, TN.; May 10, 2007, Jackson, TN. May 15, 2007, Cleveland, TN.;
May 17, 2007, Knoxville, TN.; May 22, 2007, Smyrna, TN.; June 1, 2007, Associate General Contractors,
Knoxville, TN.; June 6, 2007, Nashville, TN.; June 7 & 8, 2007, Memphis Area Home Builders Assoc.,
Memphis, TN.; June 13, 2007, Ft. Campbell, TN.; June 19, 2007, Knoxville, TN.; June 27, 2007,
Chattanooga, TN.; July 18, 2007, Knoxville, TN.; July 25, 2007, Johnson City, TN.; August 16, 2007,
Memphis, TN.; August 22, 2007, Nashville, TN.; September 6, 2007, Knoxville, TN.; September 13, 2007,
Chattanooga, TN.; September 25, 2007, Muddy Water Blues, Memphis, TN.; October 31, 2007, Nashville,
TN.; November 1, 2007, Knoxville, TN.; November 7, 2007, Sumner County, TN.; November 8, 2007,
Ripley, TN.; November 27, 2007, Cookeville, TN.; December 5, 2007, Franklin, TN.; December 11, 2007,
Johnson City, TN.; February 4, 2008, Nashville, TN

- Design Principles for Erosion Prevention and Sediment Controls for Construction Sites Level II workshops
sponsored by the Tennessee Department of Environment and Conservation and the Tennessee Water
Resources Research Center. A two day training workshops for engineers and other design professionals
responsible for the development of Storm Water Pollution Prevention Plans for construction activities. The
course was offered on the following dates: May 23-24, 2007, Nashville, TN.; October 4-5, 2007, Chattanooga,
TN.; October 29-30, 2007, Nashville, TN.; November 14-15, 2007, Knoxville, TN.; December 6-7, 2007,
Nashville, TN.

- Construction Site Inspection as Required by Tennessee�s Construction Stormwater General Permit Level I
Recertification course sponsored by the Tennessee Department of Environment and Conservation and the
Tennessee Water Resources Research Center. This is a half day course which focuses on inspection
requirement under the current TNCGP. This course is required for all inspectors of construction sites that have
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coverage under the TNCGP and serves as a recertification course for those that have completed the Level I
Fundamentals course. The course was offered on the following dates: September 19, 2007, Knoxville, TN.;
September 25, 2007, Muddy Water Blues, Memphis, TN.; October 9, 2007, Nashville, TN.; December 12,
2007, Johnson City, TN.; December 13, 2007, Chattanooga, TN.; January, 24,2008, TDOT Region 2,
Chattanooga, TN.; February, 27, 2008, Nashville, TN.

- Southeast Watershed Roundtable Conference, August 1-3, 2007, Braselton, GA. TNWRRC staff exhibited at
the conference attended by over 250 water resource professionals and watershed groups from across the
southeast.

- Stream Corridor Assessment Survey Training workshop September 4-5, 2007, Ijams Nature center,
Knoxville, TN. This 2 day workshop sponsored by TNWRRC and the Water Quality Forum focused on use of
the Stream Corridor Assessment Survey developed by the Maryland Dept. of Natural Resources. Stormwater
mangers from MS4 communities in East TN. will use the survey instrument as part of their TMDL monitoring
plans.

- Southeast Stormwater Management Association Conference, October 24-25, 2007, Nashville, TN.
TNWRRC is a charter member of SESWA.

- Green Development: Good for Water and the Bottom Line, February 24-26, 2008, Nashville, TN. The 3 day
conference focused on innovative ideas, and technologies that are being used to promote green infrastructure
and sustainable building practices.

TNWRRC staff hosted and exhibit promoting it's watershed work and expertise within ISSE. The conference
was attended by over 600 persons from across the southeast.

- Knoxville Water Quality Forum, Quarterly meetings, May, July and October 2007 and January 2008.
Meeting of government agencies and other organizations to share information and discuss water quality issues
in the Tennessee River and it�s tributaries in Knox County.

- Little River , French Broad River, Bull Run Creek, Beaver Creek Stock Creek and Emory River Watershed
Associations, monthly meetings. Agency staff and community leaders working towards protection of the
Little River, Lower French Broad, the Emory/Obed and smaller tributaries watersheds.

- Joint UT-TVA-ORNL Water resources Consortium Seminar Series on timely water resources topics, issues
and projects of common interest to the three organizations.

Other principal information transfer activities which were carried out during the FY 2007 grant period focused
on the dissemination of technical reports and other water resources related reports published by the Center as
well as other types of information concerning water resources issues and problems. A majority of the requests
for reports and information have come from federal and state government agencies, university faculty and
students, and private citizens within the state. The Center also responded to numerous requests from across the
nation and around the world.
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Structuring of an Infromation Transfer and Outreach
Strategy for TNWRRC Under a New Organizational
Framework

Basic Information

Title: Structuring of an Infromation Transfer and Outreach Strategy for TNWRRC Under a
New Organizational Framework

Project Number: 2006TN29B
Start Date: 3/1/2006
End Date: 2/28/2009

Funding Source: 104B
Congressional

District: Second

Research Category: Not Applicable
Focus Category: Education, Management and Planning,

Descriptors:
Principal

Investigators: Randall Wilson Gentry, Timothy Gangaware

Publication

Authur,Roy, Liz Bouldin,2006, The Beaver Creek Watershed Partnership Overview and Watershed
Plan,"in" Proceedings of the Sixteenth Tennessee Water Resources Symposium, Tennessee Section of
the American Water Resources Association, Nashville, TN. 2B-13.

1. 

Hanahan, Ruth Anne, 2006, The Beaver Creek Watershed Partnership: Education and Outreach,"in"
Proceedings of the Sixteenth Tennessee Water Resources Symposium, Tennessee Section of the
American Water Resources Association, Nashville,TN.,2B-14-17.

2. 

Authur,Roy, Jim Hagarman and Alice Layton,2006, The Stock Creek Watershed Restoration
Plan,"in" Proceedings of the Sixteenth Tennessee Water Resources Symposium, Tennessee Section of
the American Water Resources Association, Nashville, TN., 2B-20.

3. 

Aurthur,Roy,Ruth Anne Hanahan,2007,Watershed Plan Development: Lessons Learned in Beaver
Creek, The Good, The Bad, and the Ugly,"in" Proceeding of the Seventeenth TennesseeWater
Resources Symposium, Tennessee Section of the American Water Resources Association, Nashville,
TN., 2B-1-6.

4. 

Hagerman,James,2007,Modeling Nutrients in an Urbanizing Watershed Using HSPF,"in"Proceedings
of the Seventeenth Tennessee Water Resources Symposium, Tennessee Section of the American
Water Resources Association, Nashville, TN., 1A-1-5.

5. 

Brotherton, K.M.,2007,The Use of Polacrylamide for Turbidity Control of Construction Site Runoff
in East Tennessee, "MS Dissertation," Department of Biosystem Engineering and Soil Science,
Insitute of Agriculture, The University of Tennessee, Knoxville, TN., 196 pp.

6. 
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(13) STATEMENT OF CRITICAL REGIONAL OR STATE WATER PROBLEM(S): 
The State of Tennessee (and the southeastern United States region) has many water resources 
researchers, who participate in a very active and robust research program.  The need exists to 
offer a better coordinated forum for these researchers to interact.  Currently, many water rights 
issues have been elevated in the regional federal district courts.  These will be landmark cases, 
should they proceed, which will define the course of water rights laws in the southeast based 
upon their precedent.  This is one example of the dynamic environment facing water resources 
decision makers regionally.  A more robust forum for information exchange and education is 
proposed in order to address the multitude of needs in Tennessee. 
 
(14) STATEMENT OF RESULTS OR BENEFITS 
Over the past year, TNWRRC has been working within the ISSE framework to develop ties to 
other potential regional partners.  These contacts have included regional watershed groups and 
other regional WRRIP funded centers within the southeast region.  The progress has been slow 
due to transitional hurdles, but there has been moderate success. TNWRRC staff has worked 
with the ISSE communication staff to develop a communication outreach plan for TNWRRC. 
In addition, TNWRRC has been collecting electronic files of publications from previously 
funded WRRIP projects, report and studies from federal and State government agencies and 
other water recourses studies of interest that will be used to populate the electronic database 
that will be part of the new website. We are exploring the possibility of converting past 
research projects technical reports from paper copy to electronic files, in order to post all 
project reports and publication into the new database. 
 
Partnerships with a number of watershed stakeholder groups including the Cumberland River 
Compact, the Beaver Creek Watershed Task Force and the Harpeth River Watershed 
Association have been established and we are going to work with them to support their 
education and outreach activities. 
 
The goal for the next year is to continue to develop and more robust outreach and information 
transfer tool for the TNWRRC. 
 
 (15) NATURE, SCOPE AND OBJECTIVES OF RESEARCH 
As mentioned above, the nature of this research program is to develop better information transfer 
to state and regional stakeholders.  The specific objectives are as follows: 
 

1. Develop a new synergistic information transfer plan for statewide and possible 
regional stakeholders; 

2. Implement a new management, strategy and planning framework for the 
TNWRRC program that will provide a stronger approach for the new information 
transfer plan; and  

3. Incorporate an over all strategy that will enable more regional collaboration. 
 



These objectives would be met through a series of activities or tasks summarized below: 
 

1. TNWRRC will participate in watershed groups and planning efforts; 
2. Formalize a partnership with the Cumberland River Compact group and facilitate 

a Targeted Watershed Initiative Grant; 
3. Host a TN water resources stakeholder meeting to identify research priorities and 

facilitate focused dialogue; 
4. Develop and new webpage for communication and outreach purposes; and  
5. Develop a database for Tennessee Water Resources data and information for the 

public. 
 
(16) METHODS, PROCEDURES AND FACILITIES 
not applicable. 
 
(17) RELATED RESEARCH 
not applicable 
 
(18) TRAINING POTENTIAL 
A Graduate Research Assistant and one undergraduate student have worked with TNWRRC and 
ISSE staff on the IT project over the past year. It is anticipated that additional GRA and 
undergraduate students will work on it in FY 2007. 
 
 
 (19) INVESTIGATOR'S QUALIFICATIONS  

Dr. Randy Gentry is an Assistant Professor in the Department of Civil and Environmental 
Engineering.  Dr. Gentry’s research has focused on the use of environmental tracers to determine 
aquifer vulnerability and the use of genetic algorithms coupled with traditional modeling 
techniques to determine spatial correlations for aquifer recharge.  He has received funding from 
the Water Resources Research Center at UT, the American Water Works Association Research 
Foundation (AwwaRF), and NSF with a collaborative effort with Dr. McCarthy. 



USGS Summer Intern Program

None.
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Student Support

Category Section 104 Base
Grant

Section 104 NCGP
Award

NIWR-USGS
Internship

Supplemental
Awards Total

Undergraduate 6 0 0 0 6
Masters 3 0 0 0 3

Ph.D. 1 0 0 0 1
Post-Doc. 0 0 0 0 0

Total 10 0 0 0 10

1



Notable Awards and Achievements
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Publications from Prior Years

2004TN14B ("In-Field Comparison of Drip Distribution Dosed with Septic Tank Effluent vs.
Secondary Quality Effluent") - Dissertations - Dobbs, P.,A., 2007, Risk Analysis of Decentralized
Wastewater Design Flows, "MS Dissertation," Department of Biosystem Engineering and Soil
Science, Insitute of Agriculture, The University of Tennessee, Knoxville, TN., 157 pp.

1. 

2005TN16B ("Macropores and Colloids: Their Influence on the Quantity and Quality of Recharge") -
Articles in Refereed Scientific Journals - Cihan, A., E. Perfect, and J.S. Tyner,2007,Water retention
models for scale-variant and scale invariant drainage of mass prefractal porous media, Vadose Zone
Journal, 6(4), 786-792.
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2005TN16B ("Macropores and Colloids: Their Influence on the Quantity and Quality of Recharge") -
Articles in Refereed Scientific Journals - Tyner,J. S., W.C. Wright,and R.E. Yoder, 2007,Identifying
Long-Term Preferential and Matrix Flow Recharge at the Field Scale, Trans. ASABE, 50(6),
2001-2006.

3. 

2005TN16B ("Macropores and Colloids: Their Influence on the Quantity and Quality of Recharge") -
Articles in Refereed Scientific Journals - Zhuang, J., J.F. McCarthy, J.S. Tyner, E. Perfect, and M.
Flury, 2007, In-situ colloid mobilization in Handford sediments under unsaturated transient flow
conditions: effects of irrigation pattern, Environ. Sci. & Technol. 41(9), 3199-3204.

4. 

2000TN03B ("An Investigation to Identify Sources and Quantities of Modern REcharge to the
memphis Aquifer in the Sheahan Well Field in Shelby County, Tennessee.") - Articles in Refereed
Scientific Journals - Ivey,S.S., R.W. Gentry, D. Larsen and J.L. Anderson,2008,Case Study of the
Sheahan Wellfield Using 3-H/3-He Field Data to Determine Localized Lekage Areas, Journal of
Hydrologic Engineering, 13(11), 1011-1020.

5. 

2000TN03B ("An Investigation to Identify Scources and Quantities of Modern Recharge to the
Memphis Aquifer in the Sheahan Well Field in Shelby County, Tennessee.") - Articles in Refereed
Scientific Journals - Ivey, S.S., R.W. Gentry, D. Larsen and J.L. Anderson,2008, Inverse Application
of Age-distribution Modeling using Environmental Tracers 3-H/3-He. Journal of Hydrologic
Engineering, 13(11), 1002-1010.
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2000TN03B ("An Investigation to Identify Scources and Quantities of Modern Recharge to the
Memphis Aquifer in the Sheahan Well Field in Shelby County, Tennessee.") - Conference
Proceedings - Waldron, Brian, Dan Larsen, and Jason Morat,2007, Utility of Tracers in Modeling
Groundwater Flow in the Sheahan Wellfield Complicated by Inter-aquifer Leakage Owing to
Aquitard Breaches,"in" Proceeding of the Seventeenth Tennessee Water Resources Symposium,
Tennesse Section of the merican Water Resources Association, Nashville, TN., 2A-5.

7. 

1999TN03B ("Field-Testing of Krypton-85 as an Emerging Tool for Age-Dating Groundwater.") -
Conference Proceedings - McKay, Larry, Vijay Vulava, Bryan Schultz, Frank Bogle and Kip
Solomon,2007, Estimating Recharge Through Fine-Grained Residuum Overlying a Karst Aquifer
Using Tritium/Helium and CFCs,"in" Proceedings of the Seventeenth Tennessee Water Resources
Symposium, Tennessee Section of the American Water Resources Association, Nashville, TN., 2A-1.
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1999TN03B ("Field-Testing of Krypton-85 as an Emerging Tool for Age-Dating Groundwater") -
Conference Proceedings - Gentry, Randall, 2007, Using Decay Series Isotopic Tracers to Develop
Conceptual Models of Aquifer Behavior,"in" Proceeding of the Seventeenth Tennessee Water
Resources Symposium, Tennessee Section of the American Water Resources Association, Nashville,
TN., 2A-4.
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2004TN13B ("An Investigation of Surface-Ground Water Connections at Nonconnah Creek: A
Source of Recharge and Potential Contamination for the Memphis Aquifer in Shelby County
Tennessee") - Conference Proceedings - Larsen Daniel, Jason Morat, Brian Waldron, Stephanie Ivey
and Jerry Anderson. 2007, Use of Tracers and Other Data to Assess Leakage from Nonconnah Creek
to the Shallow and Memphis Aquifer in the Vicinity of the Sheahan Well Field memphis,
Tennessee,"in" proceeding of the Seventeenth Tennessee Water Resources Symposium, Tennessee
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Section of the American Water Resources Association, Nashville, TN., 2A-3.
2001TN4101B ("Constructed Wetland Cleanup of Pirtle's Container Nursey Runoff") - Conference
Proceedings - Stearman Kim, Plaxedes Makweche and Dennis George, 2007, Simazine Removal
Using Sphagnum Peat Moss in Mesocosms Simulating Subsurface Flow Constructed Wetlands,"in"
Proceeding of the Seventeenth Tennessee Water Resources Symposium, Tennessee Sectio of the
American Water Resources Association, Nashville, TN., 3B-1
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2005TN17B ("Impacts of watershed urbanization on longitudinal fragmentation of stream habitat
quality and fish habitat use") - Conference Proceedings - Schwartz,J,S., A. Simon, and L.
Klimetz,2008, Use of fish autecological data with sediment and channel stability metrics to identify
ecologically relevant thresholds for impairment due to stream siltation,"in" Special USDA
Conference, 50 Years of Soil and Water Research in a Changing Agricultural Environment,
Agricultural Research Service, Oxford, Mississippi.
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2005TN17B ("Impacts of watershed urbanization on longitudinal fragmentation of stream habitat
quality and fish habitat use") - Conference Proceedings - Baker, D.W., W.K. Annable, C. Pomeroy, J.
MacBroom, J.S. Schwartz, and J. Gracie, 2008, Evaluating the effects of urbanization on Streamflow
and channel stability - state of practice,"in" ASCE/EWRI World Water & Environmental Resources
Congress, Honolulu, HI.
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2005TN17B ("Impacts of watershed urbanization on longitudinal fragmentation of stream habitat
quality and fish habitat use") - Conference Proceedings - Dworak, F.J., and J.S. Schwartz, 2007, Use
of a 3Dhydrodynamic model in an incised urban channel with woody bank vegetation to evaluate
pool-riffle maintenance: Implications for stream restoration design, ASCE/EWRI Workd Water &
Environment Resources Congress, Tampa, FL.
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