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PILOT PRETREATMENT PROGRAM PROJECT XL
ENVIRONMENTAL SERVICES DIVISION
CITY OF DENTON

Summary of Project and Commitments

The City of Denton submitted a proposal to EPA outlining suggested modifications to the
industrial user compliance inspection and monitoring schedule of Denton’s Pretreatment
Program to allow for more resources to be directed towards watershed and stormwater
management. It was the City of Denton’s desire to utilize the flexibility afforded by the United
States Environmental Protection Agency’s (USEPA) XL program to integrate the City of
Denton’s anticipated Phase 11 Stormwater requirements within the City of Denton’s existing
Industrial Pretreatment Program. The ultimate goal of this action was to develop a watershed
protection program that integrated elements of the Phase 11 stormwater and Industrial
Pretreatment Program, while simultaneously allocating resources towards broader municipal
watershed protection goals. The final XL project agreement was enacted on February 22, 2000.

The intention of the City of Denton’s XL project was to utilize resources derived from
decreasing monitoring requirements for the City of Denton’s Pretreatment Program to begin a
comprehensive municipal watershed protection program.  Work during the first two years of
Project XL centered on integrating monitoring information collected stream and rain gages
purchased as part of a previously received Environmental Monitoring for Public Access and
Community Tracking (EMPACT) grant with automated gate closures and automated flooding
alerts.  The XL project then transitioned into the implementation of a temporally and spatially
dense watershed monitoring effort that included continuously recording stream monitors and
monthly surface water quality assessments. Eventually, the resources made available through
project XL were combined with the resources provided by a locally imposed drainage fee to
create Denton’s Watershed Protection and Stormwater division. Over the past 8 years, this
division has conducted a large amount of watershed and stormwater research, has been the
recipient of numerous research grants, and has published numerous scientific articles. The
activities of the division have also been a vital component of local stormwater and watershed
code development,

The original XL Project Agreement and subsequent extensions were designed to accomplish
several goals. These goals were based on decreasing the monitoring requirements of the
pretreatment program and using the resulting resources to enhance watershed protection
activities. Overall, the program was designed to combining the regulatory flexibility provided
by project XL with the City of Denton’s Drainage Division early warning system and the
existing continuous monitoring system to create a state of the art watershed monitoring and
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watershed protection program. Denton proposed to use this monitoring system to detect
contaminants within the watershed, determine the changes that were occurring within Denton’s
surface water quality resources, and to ultimately influence public policy to create local
ordinances for protecting water quality. The expected benefits for the XL program, as outlined
in the original project agreement, were the creation of an extensive watershed monitoring
network, the development of a buffer zone protection strategy as a component of the local
development code, temporary increases to wastewater monitoring within lift stations to further
refine loadings to the water reclamation facility, and increases in public education with regards
to water quality issues. For all measures, Denton has been highly successful, as outlined below.

Watershed Monitoring

Cooper Creek, Hickory Creek, and Pecan Creek are the three main watersheds that convey water
through Denton. During the early stages of Project XL, Denton staff utilized several sources to
delineate water resources, including city zoning information, digital ortho-quad aerial
photography, soils data, and topographical data. All information was combined within an
ArcView® GIS (geographical information system) database (Environmental Systems Research
[ESRI]). Using topographical information, surface water coverages, and professional judgment,
the three main watersheds of the city were initially divided into 65 sub-basins of various sizes.
The majority of these sub-basins represent first order streams, During subsequent years, Denton
staff used additional information and professional judgment to add 17 more monitoring stations,
for a present day total of 82. Monitoring stations were established in order to give a
representation of water quality of the watershed area draining to the sampling point. Monitoring
of these sampling stations (also referred to as “screening stations™) has been conducted on a
monthly basis during normal flow conditions, since January 2001.

Permanent monitoring stations were established near the ends of the three major watersheds prior
to the confluence of the watersheds with Lewisville Lake. These include a station above and
below the Pecan Creek Water Reclamation Plant's outfall. More extensive monitoring is
conducted at these stations to provide a more comprehensive assessment of the combined effects
of larger scale water quality issues as the surface waters flowing through Denton enter into the
city's main drinking water source, Lake Lewisville. These stations have been set up to collect
in-situ monitoring data using deployed water quality monitoring devices. Most data collection
occurs at 30 minute intervals during all flow conditions. This monitoring network has also been
in place since January 2001. The data collected at one of these stations and at the drinking water
intake structure are available as a part of a larger monitoring network at the following web site at
http://www.teo.unt.edu. This web site is a much expanded version of the original EMPACT
web site that is referenced in the City of Denton’s Project XL agreement.
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Data from monthly monitoring at Denton’s screening stations has been extremely useful for
determining the overall status of Denton’s surface water quality resources and assessing the
impacts of changing land-uses on overall water quality. The City of Denton has published
numerous research articles using this information, and has presented research results at many
local, national, and international conferences. A publication and presentation list has been
provided within this report. Details of monthly water quality reports are combined within
Geographical Information System to provide a powerful tool for assessing water quality in the
surface waters of Denton (see Figure 1). Monitoring information is published on Denton’s
watershed protection web page at http://www.cityofdenton.com , under “Departments”, “Water
Utilities”, then ““Watershed Protection™.

Figure 1. Example of water quality map for the City of Denton. Maps are created on a
monthly basis and are provided on the City of Denton’s watershed protection web

page.
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Buffer Zone Development: Using Monitoring Data to Support Public Policy

The City of Denton has utilized the watershed monitoring network to derive a better
understanding of our watersheds and to make more informed public policy decisions. One of
the key features of the watershed research conducted by Denton was the implementation of
floodplain, riparian buffers, watershed related habitat protection provisions. Collectively, these
areas are referred to as “Environmental Sensitive Areas”, and are protected by ordinance as a
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component of Denton’s Development Code. Currently, all riparian buffers within the City of
Denton are mapped, and are required to remain undeveloped within defined distances from the
center line of the streams. Distances are based on the size of the watershed draining to the point
in question within the stream. Details of this development code can be found at the City of
Denton’s web site (www.cityofdenton.com). Riparian buffer, water related habitat, and
floodplain protection provisions are located in Subchapter 17, entitled “Environmentally
Sensitive Areas™ of the Denton Development Code.

The stated purpose of Subchapter 17 of the Development Code is to:
00 Protect the natural and ecological resources that are essential elements of the City's health
and community character and which provide irreplaceable plant and wildlife habitat;
(0 Establish a development framework for the City that is respective of private property

rights, while encouraging the responsible use of property for the benefit of the entire
community;

1 Preserve and enhance the City's distinctive community character and quality of life by
ensuring that its natural and built environments are consistent with the community vision
and values embodied in the Denton Comprehensive Plan; and

[l Establish regulations that conform to the requirements of the state and federal
government regarding air quality, water quality, and environmental protection.

To accomplish these goals, several classes of ESAs were defined. Specific uses and activities
were prohibited within these areas by code. The following classes of ESAs are identified within
Subchapter 17: Developed floodplain, Undeveloped Floodplain, Riparian Buffers, Water
Related Habitats, and Upland Habitats.

In general, developed floodplains are areas that exist within the Federal Emergency Management
Agency (FEMA) established 100-year floodplains, but that have at some time in the past been
channelized, graded, filled, or otherwise disturbed. Subchapter 17 states that development
within these areas is restricted by the typical FEMA fill requirements, as well as by local
drainage ordinances. Although environmental resources within the developed floodplains are
offered virtually no protection within Subchapter 17, it is important to realize that these areas
typically represent sections of the City that were completely built out at some time in the past.
Consequently, environmental resources within the developed floodplain tend to be very sparse.
Undeveloped floodplains are also areas within FEMA's 100-year floodplains, but that generally
remain in an undeveloped or natural state. Within these areas, the provisions of Subchapter 17
prevent:

0 The handling, processing, or storage of hazardous wastes;

O Any land disturbing activities not authorized by a United States Army Corps of

Engineers (USACE) 404 permit or letter of permission AND not authorized by the
Director of Planning;
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[0 Any new structures or additions; and
0 Any tree or understory vegetation removal.

Riparian Buffers are established at 100 feet from the centerline of a stream draining a basin that
is greater than 1 square mile, and 50 feet from the centerline of a stream draining basins that are
less than or equal to a square mile. It is important to note that measurements are made from the
centerline in either direction, which creates a buffer that is approximately equal in distance on
either side of a stream. In general, riparian buffers have the same protective measures as
undeveloped floodplains. However, these protective measures are crucial for maintaining the
water quality of surface water resources, as the riparian buffers often are the main protective
measures for small headwater (zero and first order) streams.

Water Related Habitats are defined as wetlands, or areas containing significant stands of
predominantly native hydrophytic vegetation. These areas are designed to capture ESAs that
may not fall into the definition of a Riparian Buffer, but still contain significant water related
environmental features. The protection given to water related habitats is essentially the same as
protection given to either Riparian Buffers or Undeveloped Floodplains.

The Upland Habitat category is defined as any area containing remnants of the Eastern
Crosstimbers Forest habitat that is at least 10 acres in size. The City of Denton contains a
relatively large amount of Eastern Crosstimbers forests in some of the more rural sections of the
City, and environmental managers and other municipal decision-makers felt that it was important
to preserve these areas whenever possible.

The overall amount of ESAs protected through the Subchapter 17 represents a substantial

amount of area within each of Denton's three major watersheds. Table 1 illustrates the amount of
each ESA category that is protected within these watersheds. Note that in many cases the 50-
foot or 100-foot Riparian Buffers represents a component of the larger Undeveloped Floodplain
ESA. Inother words, a given area may have 2 acres of "100 foot Stream Buffer" contained
within 10 acres of "Undeveloped Floodplain".
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Table 1. Amount of Environmentally Sensitive Areas (ESAs) protected within each major
watershed in Denton. Values are expressed in acres.
Cooper Creek Pecan Creek Hickory Creek

Overall Watershed Area 6,747 14,510 34,229
Riparian Buffer, 50ft 266 527 1,964
Riparian Buffer, 100 ft 41 916 2,950
Upland Habitat 563 1,501 1,295
Undeveloped Floodplain 871 3,452 74522

It is important to note that there is no lower bound property size or drainage area for the ESA
protection strategies used in Denton. Thus, many small zero and first order streams within the
headwaters of our watersheds receive the same protective measures as larger order streams.

Since small headwater streams can make up at least 80 percent of the overall stream network,
Denton’s ordinance was structured to protect swales, ditches, and smaller conveyances that may
lack well-defined stream banks but are still important conduits of water, sediments, nutrients, and
other materials during storm events. Because of their small size and immediate connection with
the surrounding landscape, these small streams are very susceptible to influence by human
activities and were therefore deemed to be in great need of protective measures during the
development of the ESA ordinances.

Storm Water Best Management Practices

The original agreement mentioned implementation of the Phase II stormwater program as a
component of Denton’s XL project. It is important to note that implementation of the Phase 11
program would have been required of Denton whether project XL existed or not. However, the
difference made by Project XL was that resources that would have otherwise been devoted to
Industrial Pretreatment were initially available to help develop Denton’s Phase II stormwater
program during its inception. Having these extra resources allowed Denton to build a highly
effective Phase 11 program, as well as expand the program out to conduct research and additional
assessments that are well beyond the 6 minimum measures that are required to be addressed by
Phase Il municipalities. Although details of this body of work are well beyond the scope of this
summary, interested readers are encouraged to review the publication and presentation
information provided at the end of this document. The research conducted to assess the
stormwater impacts of gas well development and the development of the water quality and
economically based Best Management Practice optimization strategies for the Hickory Creek
Watershed Protection Plan have gained national attention.
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Wastewater Collection System Monitoring

The City of Denton has conducted extensive lift station monitoring during the Project XL time
period. Lift Station monitoring has helped the Pretreatment Department to better understand
system inputs, overall loadings, and the way in which loadings have changed. The information
has also been very useful in developing and revising Denton’s Technically Based Local Limits,
which was a component of the water reclamation facility permit revisions that occurred during
2005-2006. During these permit revisions, the Pecan Creek Water Reclamation facility
discharge limit was increased from 15 million gallons per day (MGD) to 21 MGD.

For the last several years, the Pecan Creek facility has sent all of the sludge from the plant to the
City of Denton’s composting operation, where sludge is combined with yard waste collected
from City of Denton residents to create compost. This compost is utilized for a variety of
municipal applications, as well as being available for the citizens of Denton. The increased
understanding of the metals loading coming into the City of Denton’s Pecan Creek water
reclamation facility has allowed plant and compost operators to optimize the system so that metal
concentrations within the compost are well below all applicable standards. Currently,
concentrations and loadings for all monitored metals coming into the Pecan Creek facility are
well below applicable regulatory standards and are in compliance with the limits set through
Denton’s Technically Based Local Limits program.

Public Education

The City of Denton has greatly increased public education efforts with regards to the subject of
wastewater treatment, watersheds and stormwater. A detailed description of all of the programs
conducted by Denton is beyond the scope of this document. However, examples include a large
number of regular wastewater treatment plant tours, a wastewater treatment plant video, a citizen
scientist / citizen monitoring program where citizens are trained to monitor and report surface
water quality, storm drain marking programs, annual Stream Clean events, a benthic invertebrate
training and monitoring program for citizens, neighborhood presentations, and numerous
workshops conducted each year concerning the issue of stormwater management during
development. Many of these programs utilize the monitoring data collected as a part of
Denton’s Watershed Protection Program. All new employees for the City are required to receive
training on stormwater management issues for municipal operations, and all inspectors for the
City have received specialized training regarding storm water and watershed management. The
City of Denton has also created the Clear Creek Natural Heritage Center, which is a large facility
located on the “green belt” between Lewisville Lake and Lake Ray Roberts. The Center
partners with the Denton Independent School District and the University of North Texas and
facilitates research, training, and educational programs for students of all ages. Many of these
programs focus on the importance of our water resources and how to positively influence these
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resources through watershed and stormwater management. Details concerning Clear Creck can
be found at http://www.cityofdenton.com/index.aspx?page=122

Conclusions

Project XL has provided numerous benefits to Denton, and is considered a resounding success by
the City. The initial resources provided by the regulatory flexibility of Project XL allowed City
of Denton staff to pursue numerous activities regarding watershed and storm water management.
Without this initial work, the City of Denton’s Watershed and Stormwater division would likely
not be as successful as the division is today. Now that watershed and stormwater activities are
autonomous, Denton feels it is appropriate to revert back to the original monitoring requirements
of our Pretreatment program. Denton would like to take this opportunity to thank the United
States Environmental Protection Agency for the opportunity to participate in the XL program.

Project Contacts

Kenneth Banks

Director of Environmental Services and Sustainability
940.349.7165

Kenneth.banks@dcityofdenton.com

Jim Coulter

Director of Water / Wastewater Utilities
940.349.7194
Jim.coulter@cityofdenton.com

David Hunter

Watershed and Pretreatment Manager
940.349.7123
David.hunter@cityofdenton.com
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Bastian, M.V., R. Autenrieth, and K.E. Banks. 2003. A Nutrient Diet for Lake Lewisville: Part One of the Trilogy.
Presented at the 7&vas Haver Conservation Association Mid-Year Conférence, Galveston, Texas. June 6,
2003.

Banks, K. E. 2003. "Using a Watershed-Based Prioritization Approach for Water Resources Protection”. Presented
at StormCon.: The North American Surface Warer Quality Conférence and Exposition. San Antonio, Texas.
July 2003.

Banks, K.E. 2003. "Public Education and Outreach Benefits of a Watershed Monitoring Program”. Presented to
the American Meteorology Society, Dallas / Ft. Worth Chapter, Arlington, Texas. September 2003,

Banks, K.E. 2003. "Assessing and Protecting Surface Water Resources: the Watershed Approach.” Invited Guest
Speakers for Zand Srewardsizp, University of North Texas, Denton, Texas, October 2003.

Bacon, Elise, F. Olivera, R. Autenrieth, M. Bastian, R. Adams, K. Banks, 2003. Incorporating Trading Options into
Watershed Improvement Plans: The Lake Lewisville Pilot Project. Presented at #Z#<7£C 2003, 1.os
Angeles, California. October 13, 2003

Mahato, M.M., .H. Kennedy, W.T. Waller, L.P. Ammann, and K.E. Banks. 2003. "Differences in Aquatic
Invertebrate Colonization and Recolonization Pattern in Relation to Different Water Quality" Presented at
the Socresy of Environmental Toxicology and Chemistry (SETAC) 24 Annual Conference, Austin, TX,
USA, November 2003,

Banks, K.E., D.H. Hunter, and B.W. Brooks. 2004. "Emerging Pollutants of Concern for Waste Water".

Presented at 20" Annual P4 Region 6 Pretrearment Workshap, April 13-15, Irving, Texas.

Banks, K.E. 2004. "Watershed Protection Through Storm Water Quality Monitoring”. Presented at the 7zrar
Municipal Ulitities Association, Spring Conference, April 28-29, Austin, Texas,

Banks, K.E., D.H. Hunter and D. J. Wachal. 2004. "Examining the relationship between land uses, meteorological
data, and in-stream pesticide concentrations". Presented at the Socvien for Environmental Tovicology and
Chenmistry (SETAC) Regional Meering, May 21-22, Waco, Texas.

Mahato, M., J.H. Kennedy and K.E. Banks. 2004. "Differences in aquatic invertebrate colonization and
recolonization pattern in relation to different water quality and seasons". Presented at the Ao Americar
Benthological Society Annual Conference, June 6-10, Vancover, British Columbia.
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Banks, K. E. and D.J. Wachal. 2004. " Integrating Storm Water Management and Vector Control Efforts in a Phase
I1 City". Presented at StormCon.: 7he North American Suriace Water Quality Conference and Exposition
2004, July 2004,

Banks, K.E. 2004. " Environmentally Sensitive Areas: Using a Watershed-Scale Regulatory Mechanism for
Ecological and Water Supply Protection". Presented at T/e Zevas Water Monitoring Congress 2004,
September, 2004,

Wachal, D.J. and K.E. Banks. 2004. "A Screening-level Evaluation of Water Quality in the Receiving Waters of
the City of Denton, Texas". Presented at the 274 Annual Applied Geography Conference. October 20-24,
2004. St. Louis, Missouri.

Banks, K.E. and D.J. Wachal. 2005. " Monitoring storm water impacts of small construction activities: case study
for gas well construction sites. Presented at the 74 Annual £PA Region 6 MSE Storm Water Conference,
Oklahoma City, Oklahoma, June 13-17, 2005.

Wachal, D.I; Banks, K.E.; and D.H. Hunter. 2005. "Collecting storm water from overland flow at gas well
exploration and production sites. Presented at the #arer £nvironment Federation 78% Annual Conference.
Washington, D.C. October 29-November 2, 2005.

Banks. K.E. 2005. " Water and Watershed Survey for the City of Denton / Denton County". Presented at the

Trinty Basin Clean Rivers Program Annual Meeting, Grand Prairie, Texas, August 25, 2005,
Banks, K.E. and R. Adams. 2005. "Water Quality Trading: A Nutrient Diet for Lake Lewisville". #arer
Lnvironment Federation Webcast, October 6, 2005.

Bastian, M.; K.E. Banks; R Adams; F. Olivera; L. Bacon; T. Lapoint; and R. Autenrieth. 2006. “Control of
Nonpoint Source Pollution in the Hickory Creek Basin of Denton, Texas”. Presented at * 7#e American
Haterwords Association: ACEIS The World s Hater Fvens’. San Antonio, Texas June 2006.

Banks, K. E., D.J. Wachal and R. Adams. 2006. " Watershed-based water quality management on a local scale:
Using a tradable credits approach for water resource protection". Presented at StormCon: The North
American Surface Water Quality Conférence and Lposiron 2006, July 2006.

Banks, K. E., D.J. Wachal and R. Adams. 2006. "Analyzing Water Quality and Land Use Relationships Among
Multiple Watersheds Using Contingency Analysis". Presented at StormCon. 7he Norih American Surjace
Harer Cuality Conference and Fxposirion 2006. Denver, Colorado. July 2006.

Wachal, D.J. and K.E. Banks. 2006. “Modecling and Monitoring Storm Water Impacts from Natural Gas Well
Development Activities.” Presented at StormCon: The Nortk American Surfiace Water Quality Conférence
and Exposirion 2006, Denver, Colorado. July 2006.

Banks, K. E., D.H. Hunter and D.J. Wachal. 2006. "Funding a Storm Water Utility — the Denton, Texas Approach".
Presented at the & Annual £P4 Region 6 MS4 Storm Warer Conference. San Antonio, Texas. July 2006.

Banks, K.E. 2006. "Combining Watershed, Storm Water, and Other Municipal Management Goals: the Denton
Example". Presented at Tie Zavas Warer Monitoring Congress 2006. September, 2006.

Wachal, D.J. and K.E. Banks. 2006. “Analyzing Water Quality of Normal Flow Conditions for Four Small
Watersheds in North Central Texas. Presented at the 2944 Annnal Applied Geagraphy Conférence.
October 11-14, Tampa, Florida. .

Banks, K. E., and D.J. Wachal. 2006. " Watershed Approach: Integrating Watershed, Storm Water, and Other
Municipal Management Goals within a Watershed Management Frameworks". Workshop presentation for
WEFTEC 06 The 79" Annual Technical Exhibition and Ce oarerence. Dallas, Texas; October 21,2006.

Banks, K.E. 2006. “Emerging Pollutants of Concern for Waste Water and Watersheds”, Presented at Alazning for
a Stormy Future, 2006, Western Kentucky University, Bowling Green, Kentucky. November 9, 2006.

Banks, K.E. and D.J. Wachal. 2006. “Watershed-based Water Quality Management, Environmentally
Sensitive Areas, and Tradable Credit Approaches ™. Presented at anming for a Stormy Future, 2006.
Western Kentucky University, Bowling Green, Kentucky. November 9, 2006.
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Banks, K.E. 2006. “Emerging Pollutants of Concern for Waste Water”. Presented at the AVosv/ 7evas Association
of Environmental Frofessionals Meetng. Dallas, Texas. November 15, 2006.

Banks. K.E, and D.J. Wachal. 2007. “Collecting Storm Water from Overland Flow at Gas Well Exploration and
Production Sites”. Poster presentation for the J824-CSREES Mational Water Conference, January 2007,
Savannah, Georgia.

Wachal, D.J., and K.E. Banks. 2007. “Evaluation of Erosion and Sediment Control Practices for Land Disturbing
Activities Using RUSLE2”. Presented at the ISD4-CSRELS National Water Conserence, January 2007,
Savannah, Georgia.

Wachal, D.J. and K.E. Banks. 2007. “Application of WEPP to Natural Gas Exploration and Production Sites”.
Presented at the American Sociey of Apricuiiural and Biological Engineers (ASABL).: Fourth Conference
on Watershed Management to Meet Water Quality and 7MPL Lsues.: Solutions and fmpedimenis to
Warershed Management and 7HOLS. March 2007, San Antonio, Texas.

Banks, KE. 2007. “City of Denton: Hickory Creek 319 Grant Project™. Presented at the 2007 Basin-Wide
Sreering Commitiee Meeting, Trinity River Authorszy. April 2007, Grand Prairie, Texas.

Wachal, D.J. and K.E. Banks. 2007. “Runoff from Natural Gas Exploration and Production: Deriving a CN Value
from Empirical Data”. Presented at the .dssocvarion of American Geagraphers 2007 conférence. April
2007, San Francisco, California.

Wachal, D.J. and K.E. Banks. 2007. *Modeling Erosion and Sediment Control Practices: A Management Approach
for Construction Sites™. Presented at the #ordd Environmeral and Water Resources Congress 2007, May
15-19, 2007, Tampa, Florida.

Banks, K.E. and D.J. Wachal. 2007. “Sediment Impacts from Natural Gas Exploration and Production Sites”,
Presented at the 2007 Annwal fnrernational Meeting of the American Society of Agricultural and Biological
Engineers (ASABE). June 17-20, 2007, Minneapolis, Minnesota.

Wachal, D.J. and K.E. Banks. 2007. “Integrating GIS and Erosion Modeling: A Tool for Watershed Management™.
Presented at the Zivensy-Seventh Amnwal ESR/ fnternational User Conférence 2007 June 18-22, 2007, San
Diego, California.

Banks, Kenneth E. and D.J. Wachal. 2007. “Using a Series of Best Management Practices and Tradable Credit
Approach for Watershed Protection: Denton’s Demonstration Project”. Presented at StormCon. The Nortkh
American Surface Water Quality Conférence and Fposition 2007, August 20-23, 2007, Phoenix, Arizona.

Wachal, D.J. and K.E. Banks. 2007. “BMP Selection for Land Disturbance: A Methodology Based on Efficiency,
Cost, and Site Management Goals™. Presented at StormrCon.: The North American Surface Water Quallty
Conference and Fxposition 2007, August 20-23, 2007, Phoenix, Arizona.

Banks, Kenneth E. and D.J. Wachal. 2007. “Using Watershed Monitoring Data for Effective Municipal Decision
Making: the Denton Example™, Presented at the /524 Naviona! Nonporint Source Monitoring Worksthap.
August 26-30, 2007, Austin, Texas.

Wachal, D.J. and K.E. Banks. 2007. “Natural Gas Development Activities, Storm Water RunofT, and Policy
. Presented at the /574 Mational Nonpoin Source Monitoring Horkshaop. August 26-30, 2007, Austin,
Texas.

Harris, H., B. Hudgens, K. Banks, and F. Olivera. “Implementing Integrated Stormwater Management in Denton,
Texas.” Presented at 7evas Harer 2008, March 25-28, 2008, San Antonio, Texas.

Banks, K.E, and D.J. Wachal. 2008. “Storm Water Runoff sampling from Natural Gas Well Sites in Denton
County, Texas”. Presented at the &5, £PA /State /7" Annual NPDES lnspectors Traming, April 29 to
May 1. 2008 Oklahoma City, Oklahoma.

Banks, K.E. 2008. “Using Monitoring Data, Modeling Approaches, and Cost-Based Management Scenarios to
Create a Municipal Watershed Protection Plan for Hickory Creek, Denton, Texas”. Presented at StormCorn.
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The North American Surface Water Quality Conférence and Exposition 2008, August 3-7, 2008, Orlando,
Florida.

Banks, K.E. 2008. ~City of Denton 319 Grant Project Overview and Highlights”. Presented at Z%e 7&vas
Watershed Steward Wordshop. July 23, 2008, Denton, Texas.

Banks, K.E. 2008. “Watershed protection activities at the City of Denton”. Presented at the Chversity of Norvk
Tevas, I Annwal Energy and Environment Forum. Oclober 10-11, 2008, Denton, Texas.

Banks, K.E. 2009. “Perspectives on Watershed Protection Plans™ (Panelist). Presented at #e 7evas Harershed
Planning Sthorr Course.  lanuary 12-16, 2009. Bandera, Texas.

Banks, K.E. 2009. “Cost-Benefit Analysis in Hickory Creek™ Presented at #he 7avas Hatershed Flanming Short
Course. January 12-16, 2009. Bandera, Texas

Barks, K.E. 2009. “Local Perspectives on Watershed Protection Plans™. Presented at 24e 7evas Harershied
Planmmng Short Course. August 17-21, 2009, Bandera, Texas.

Banks, K.E. 2009. “Water Quality Monitoring: Practical Guidelines and Lessons Learned”. Presented at s4e 7&vas
Hatershed Planning Short Conrse.  August 17-21, 2009. Bandera, Texas.

Banks, K.E. 2009. “Hickory Creek Implementation Strategies for BMPs™. Presented at #be 7evas WFarersied
Planning Shorr Course. August 17-21, 2009, Bandera, Texas.

Banks, K.E. 2009. Low Impact Development Management: Improving Water Quality Impairment From Storm
Water Runoff. USEPA Webinar (with Dr. Fouad Jaber), October 15, 2009. USEPA Region 6,

Dallas, Texas
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