
Integrated Stormwater 
Management (iSWM) Workshop: 
Multiple Perspectives on iSWM

March 3, 2025, 2:00 pm – 4:00 pm (Hybrid)

http://www.iswm.nctcog.org/
http://www.nctcog.org/envir


1. Welcome and Introductions

Agenda: https://www.nctcog.org/getmedia/5ab2c3e0-
0e23-4fc8-8a67-59e4988a156a/iSWM-Workshop-
Spring-2025_Agenda.pdf?ext=.pdf. 

Please mute your line

Please use the chat function to add your name and organization for attendance and 
ask questions

http://www.iswm.nctcog.org/
http://www.nctcog.org/envir
https://www.nctcog.org/getmedia/5ab2c3e0-0e23-4fc8-8a67-59e4988a156a/iSWM-Workshop-Spring-2025_Agenda.pdf?ext=.pdf
https://www.nctcog.org/getmedia/5ab2c3e0-0e23-4fc8-8a67-59e4988a156a/iSWM-Workshop-Spring-2025_Agenda.pdf?ext=.pdf
https://www.nctcog.org/getmedia/5ab2c3e0-0e23-4fc8-8a67-59e4988a156a/iSWM-Workshop-Spring-2025_Agenda.pdf?ext=.pdf
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GREEN INFRASTRUCTURE (GI) RESEARCH AND 
COLLABORATIVE DESIGN STUDIO WORK
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College of Architecture, Planning and Public Affairs – CAPPA, UT Arlington
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 Introduction
 Green Infrastructure (GI) Collaboration Opportunities:
 GI & US EPA Campus Rainworks

 UTA Campus Rainworks Competitions since 2012
 UTA GI Pilot, Exhibit, & Report 2022-24

 GI & Landscape Performance by LAF
 Wayne Ferguson Plaza, Lewisville, TX

 GI & Graduate Student Research
 Lessons Learned

SPL

OUTLINE
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What is “Green Infrastructure (GI)”?
 A more nature-friendly means of managing urban flood risk, 
 Practices that restore or mimic natural hydrological processes, 
 While “gray” stormwater infrastructure is largely designed to convey stormwater away from the 

built environment, GI uses soils, vegetation, landscape forms, and other media to manage 
rainwater where it falls through capture, storage, and evapotranspiration. 

 GI has community benefits, including reducing stormwater flooding impacts, improving water
and air quality, reducing urban heat island effects, creating habitat for wildlife, and providing 
aesthetic and recreational value.

(EPA, 2024; Lamond & Everett, 2019; Abbott et al., 2013).

SPL

GI DEFINITION:



OZDIL, Perspectives, iSWM Workshop 2025, NCTCOG, TX        4OZDIL, Perspectives, iSWM Workshop 2025, NCTCOG, TX        4

In collaborative work, campuses are used as incubators for future 
design professions and testing grounds for innovative GI and climate-

responsive design practices.

GOALS
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 This presentation aims to review the UTA collaborative projects 
explored, and the lessons learned while highlighting what is next for 
GI, performance research, climate-responsive, education, practice, and 
service.

SPL

PURPOSE



Educational          Private Development       Partnership /Non-Profit Community             City/Public          Educational/Competition   Partnership /Non-Profit

USC Campus/TOD Alliance Town Center Uptown  Canals,      Junius Heights,      Village Creek & the City      Campus Vision                  West End
TAMU  Hillwood Assoc.    TRVA Neigh. Assoc.        The City of Kennedale               UTA The City of Dallas

Community Service Design/Planning or Research Projects

COLLABORATION



GI & US EPA Campus Rainworks

UTA Competitions Submissions since 2012
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What is the Campus Rainworks Challenge?
 The Campus RainWorks Challenge is a Green Infrastructure (GI) design competition for 

American colleges and universities organized by the U.S. EPA. 
 It engages with the next generation of environmental professionals, fosters a dialogue about 

the need for innovative stormwater management techniques, and showcases the environmental, 
economic, and social benefits. 

 Since 2012, this challenge has invited multidisciplinary faculty, students, staff, and professionals to 
produce evidence-based ideas to promote solutions. 

 The Campus RainWorks Challenge initiative invites students to be part of the solution today and in 
the future as liaisons.

BACKGROUND



Dallas

Trading House, UTAArlington UTA



Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) 
http://creativecommons.org/licenses/by-nc/4.0/.https://i.imgur.com/EtEroIK.jpg

https://www.dallasnews.com/news/education/2022/08/22/classes-
continue-for-most-north-texas-students-despite-flooding-bus-disruptions/

Trinity, Dallas

Trading House, UTAJohnson, Arlington 

UTA CAMPUS: Inventory & Analysis



SAMPLE 
STUDENT 
INVENTORY

UTA CAMPUS: Inventory & Analysis



SAMPLE 
STUDENT 
INVENTORY



“ECO-FLOW” 
Student Team; Jake Schwarz, Baishakhi Biswas & Sherry Fabricant, Ahoura Zandiatashbar
First Place, Master Plan Category

2015-16 SUBMISSION BOARDS

UTA CAMPUS, Vision(s)



“INNOVATION PARK AT UT ARLINGTON” 
Student Team; Layal Bitar-Ghanem, Kerry G.Harrison, Riza Pradhan, Somayeh Moazzeni
Honorable Mention, Master Plan Category 2015-16 SUBMISSION BOARDS



“CONVEYANCE” 
Student Team; Molly Plummer, Reza Paziresh, Ann Podeszwa, & John Watkins,
This project is part of UNESCO’s SDG Local Project Archive - http://localprojectchallenge.org/
Master Plan Category 2016-17 SUBMISSION BOARDS



“CONFLUENCE”

Student Team; 
Melissa Lemuz
Angeles Margarida
Monte McMahen
Luiz Rojo
Michael Webb

This project is part 
of UNESCO’s SDG 
Local Project 
Archive -
http://localprojectc
hallenge.org/

Master Plan Ctg.

SUBMISSION
BOARD 2019-20



Prj.III

“THE PATH 
FORWARD” 

Student Team; 
Michael Shuey, 
Nusrat Jahan Nipu, 
Reza Mabadi, 
Kathleen Stanford 

First Place
Master Plan Ctg.

Video-1 Path
https://www.youtube.co
m/watch?v=iUgd1lE-m-k

SUBMISSION
BOARD 2020-21



“ONE”

Student Team; 
Anjelyque Easley, 
Bonnie Blocker, 
Nikki Simonini

Honorable 
Mention
Master Plan Ctg.

Video-2 One
https://www.youtube.
com/watch?v=OzdL6l
U2KVg

SUBMISSION
BOARD 2020-21



GI & US EPA Campus Rainworks
GI Pilot, Exhibit, & Report 2022-24



PROJECT & EXHIBIT, 

 The project & the exhibit showcased UTA campus visions for 
four separate sites instructed parallel with the Pilot. Selected 
sites respond to Trading House Creek.  



Student Team : Jessie Hitchcock, Josiah Miller, Dasom Phoebe Mun

UTA CAMPUS: Inventory & Analysis



Student Team : Amanda Hinton, Ann Thuruthy



Student Team : Cooper Begis, Oren Mandelbaum, Avery Deering-Frank, Violet Lam



Student Team: Avery Deering Frank, Violet Lam

UTA CAMPUS, Vision(s)



Student Team: Ann Thuruthy, Josiah Miller



Student Team: Dasom Phoebe, Oren Mandelbaum



 In its 10 years of this challenge, the U.S. EPA decided to run a 
pilot and sponsored it. 

 EPA’s Campus RainWorks Challenge Pilot is intended to 
highlight the merits of past Campus challenge/competition 
designs and create new incentives to advance GI 
implementation at higher education institutions. 

 Direct assistance to two campuses: University of Texas 
Arlington (UTA T.R.Ozdil) and Morgan State University (MSU)
 Brainstorming sessions with a core team
 One-day design charrette 
 Final report 
 Create a resource to share with campuses nationwide

 Engage extensively with university and facilities staff to 
understand opportunities and barriers to green infrastructure 
implementation.

27

PILOT: Technical Assistance, 

UTA



Funded By
 U.S. EPA - Clark Wilson,  Office of Wasterwater Management

 M

UTA Core Team & Presenters
 Taner R. Ozdil, Center for Metropolitan Density (CfMD), & Landscape Architecture, CAPPA
 Jeff Johnson, Don Lange, John Hall, & (Bill Poole) UTA Facilities
 Meghna Tare, UTA Office of Sustainability
 Lyndsay Mitchell, Gincy Thoppil, Patricia Sinel, The City of Arlington

UTA Student Representatives:
 Hanan Boukhaima, Ph.D. Student in Public Affairs and Planning, CAPPA
 Oren Daniel Mandelbaum, Master Student in Landscape Architecture, SASLA, CAPPA

Consulting Team
 Lot Locher, One Architecture & Urbanism
 Justine Shapiro-Kline, One Architecture & Urbanism
 Joyce Coffee, Climate Resilience Consulting
 Christopher Riale, Sherwood Design Engineers
 Rachel Still, Sherwood Design Engineers

Thank you: Matt King (EPA), Susanna Perea (EPA Region 6), Doug Breuer (One), 
Mark Meyer & Jim Manskey (TBG Partners) Catherine Soto (UTA), Joowon Im (UTA), 
Ann Thuruthy & Angelica Villalobos  (UTA GRAs)

PILOT TEAM
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.proofpoint.com%2Fv2%2Furl%3Fu%3Dhttps-3A__onearchitecture.nl_-23top%26d%3DDwMFAg%26c%3D0CCt47_3RbNABITTvFzZbA%26r%3DY3GSEE_KYnhCnXhhpf9PtaNGlp_qxRWWk4JmDJ-J18I%26m%3DjJUatMZhGf8T-BRmvZGDvRZXULXuWg3dyB1n5ncSpwA06d-qKIIJS-idt8_3O788%26s%3DNRpkIEPoPd_Wl1frdoer-rHhzcNM46q6naCgacqmmyc%26e%3D&data=04%7C01%7CWilson.Clark%40epa.gov%7C8ae5d244da4e4bad14e908d9ebcd6eda%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637800089829799906%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=Er%2Buf1zF%2FXYKK3DZkUzUJTNCsnFDaov3cCG1Lj2BbUc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.proofpoint.com%2Fv2%2Furl%3Fu%3Dhttps-3A__onearchitecture.nl_-23top%26d%3DDwMFAg%26c%3D0CCt47_3RbNABITTvFzZbA%26r%3DY3GSEE_KYnhCnXhhpf9PtaNGlp_qxRWWk4JmDJ-J18I%26m%3DjJUatMZhGf8T-BRmvZGDvRZXULXuWg3dyB1n5ncSpwA06d-qKIIJS-idt8_3O788%26s%3DNRpkIEPoPd_Wl1frdoer-rHhzcNM46q6naCgacqmmyc%26e%3D&data=04%7C01%7CWilson.Clark%40epa.gov%7C8ae5d244da4e4bad14e908d9ebcd6eda%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637800089829799906%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=Er%2Buf1zF%2FXYKK3DZkUzUJTNCsnFDaov3cCG1Lj2BbUc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.proofpoint.com%2Fv2%2Furl%3Fu%3Dhttp-3A__www.climateresilienceconsulting.com_%26d%3DDwMFAg%26c%3D0CCt47_3RbNABITTvFzZbA%26r%3DY3GSEE_KYnhCnXhhpf9PtaNGlp_qxRWWk4JmDJ-J18I%26m%3DjJUatMZhGf8T-BRmvZGDvRZXULXuWg3dyB1n5ncSpwA06d-qKIIJS-idt8_3O788%26s%3DPPUYNg0qPp-4jKw8wEtQGjr_qoyZ3Kirh3n6v3tz310%26e%3D&data=04%7C01%7CWilson.Clark%40epa.gov%7C8ae5d244da4e4bad14e908d9ebcd6eda%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637800089829799906%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=X17sZsnd%2FQhFDREhm6N8bSjqAYTHH9Xi%2Bo%2B0rTNIcnw%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.proofpoint.com%2Fv2%2Furl%3Fu%3Dhttps-3A__www.sherwoodengineers.com_%26d%3DDwMFAg%26c%3D0CCt47_3RbNABITTvFzZbA%26r%3DY3GSEE_KYnhCnXhhpf9PtaNGlp_qxRWWk4JmDJ-J18I%26m%3DjJUatMZhGf8T-BRmvZGDvRZXULXuWg3dyB1n5ncSpwA06d-qKIIJS-idt8_3O788%26s%3DrcPD71p13WSg3tpL43n8JrLIldX9gBE0iE9fM5ZF2mM%26e%3D&data=04%7C01%7CWilson.Clark%40epa.gov%7C8ae5d244da4e4bad14e908d9ebcd6eda%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637800089829799906%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=sHLnL9eVXWAbqr4a46HfLiUITiQJfe%2FmEolXLkWazLc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.proofpoint.com%2Fv2%2Furl%3Fu%3Dhttps-3A__www.sherwoodengineers.com_%26d%3DDwMFAg%26c%3D0CCt47_3RbNABITTvFzZbA%26r%3DY3GSEE_KYnhCnXhhpf9PtaNGlp_qxRWWk4JmDJ-J18I%26m%3DjJUatMZhGf8T-BRmvZGDvRZXULXuWg3dyB1n5ncSpwA06d-qKIIJS-idt8_3O788%26s%3DrcPD71p13WSg3tpL43n8JrLIldX9gBE0iE9fM5ZF2mM%26e%3D&data=04%7C01%7CWilson.Clark%40epa.gov%7C8ae5d244da4e4bad14e908d9ebcd6eda%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637800089829799906%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=sHLnL9eVXWAbqr4a46HfLiUITiQJfe%2FmEolXLkWazLc%3D&reserved=0


RainWorks Objectives: 
 Explore current needs and opportunities to advance green infrastructure, climate-resilient design and 

implementation, 
 Explore environmental, economic, and social benefits of green infrastructure for the campus, community, 

and watershed,
 Foster communication between key campus, city, and metropolitan area communities and stakeholders,

UTA Objectives: 
 Establish a framework, goals, and objectives to guide upcoming campus planning and design efforts, 
 Build consensus among campus, city, and community stakeholders 
 Establish priorities and direction for future BGI research and campus projects
 Identify opportunities 
 Showcase campus leadership and student work on BGI, Equip UT Arlington as Urban Lab. 

OBJECTIVES

OZDIL, Perspectives, iSWM Workshop 2025, NCTCOG, TX        29



Unique Considerations for Campus GI Planning?

GI & CAMPUS PLANNING
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CHARETTE: 
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PROJECT, EXHIBIT, & PILOT 







CHARETTE & OUTCOMES
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CHARETTE & OUTCOMES
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UTA GI REPORT 

UTA GI Report can be accessed from 
https://rc.library.uta.edu/uta-ir/handle/10106/31708

https://rc.library.uta.edu/uta-ir/handle/10106/31708


UTA GI REPORT 



UTA GI REPORT 



UTA GI REPORT: MEASURES  



UTA GI REPORT: CHALLENGES 



UTA GI REPORT: OPPORTUNITIES 



UTA GI REPORT: VISION 
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OUTCOMES:

 Researched, taught, and exhibited work about GI and Climate Responsive Design
 Showcased campus leadership the research and student work on GI/BGI
 Explored current needs and opportunities among stakeholders
 Discussed environmental, economic, and social benefits (landscape performance)
 Built awareness for GI/, Climate Responsive Design, and Campus Planning
Educated campus community about the importance of systems thinking and sustainably
 Established a framework to guide upcoming campus planning efforts (Master Plan & Climate 

Action Plan),
 Identified opportunities for collaboration and partnership (looking for new ones)
 Utilizing UTA as an Urban Lab and Resource Center for the Region in GI Research and 

Demonstration (UN SDG)



GI & LANDSCAPE PERFORMANCE

Wayne Ferguson Plaza, Lewisville, TX



LANDSCAPE PERFORMANCE

• Landscape performance can be defined as measuring the 
effectiveness with which landscape solutions fulfill their 
intended purpose and contribute to sustainability (LAF, 2025). 

• Landscape performance involves assessment of progress toward 
environmental, social, and economic goals based on 
measurable outcomes.

• https://www.lafoundation.org/what-we-do/research/landscape-
performance

• https://www.landscapeperformance.org/case-study-briefs/wayne-
ferguson-plaza

Triple Bottom Line

Faculty

DesignerStudent
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WAYNE FERGUSON PLAZA 
DESIGNER : DESIGN WORKSHOP 
PROJECT TYPE : PUBLIC PLAZA
LOCATION : LEWISVILLE, TEXAS
SIZE : 1.5 ACRES
BUDGET : $5.2 MILLION (ESTIMATED)
COMPLETION DATE : 2015

OVERVIEW
▪ CENTRAL GATHERING AND GREEN OPEN SPACE FOR 

GROWING HISTORIC DOWNTOWN LEWISVILLE
▪ PLAN INSPIRED BY THE SCULPTURAL MANNER IN WHICH 

WATER CARVES THE LANDSCAPE OF THE NORTH TEXAS TALL 
GRASS PRAIRIE.

SUSTAINABLE FEATURES
▪ PROVIDES HABITAT FOR 17 TEXAS NATIVE PLANT SPECIES OUT 

34 PLANTED AND 85% OF THE TREE SPECIES PLANTED IN WFP 
ARE TEXAS NATIVE .

▪ 75% OF THE MATERIALS ON THE SITE COME FROM 500 MILES 
AWAY OR LESS.

WFP



ENVIRONMENTAL BENEFITS
▪ SEQUESTERS 7326 LBS OF CARBON DIOXIDE ANNUALLY THROUGH 113 

NEWLY PLANTED TREES. 

▪ REDUCES THE PEAK STORMWATER FLOW RATE FOR A 2-INCH RAIN EVENT 
BY 32.25% FROM 1.86 CFS TO 1.26 CFS BY REDUCING IMPERVIOUS 
SURFACES BY 34.6% OR 0.17 ACRES.

▪ THE TREE CANOPY OF WFP PROVIDES 38.14% SHADE OVER THE SUMMER 
MONTHS, COMPARED TO 5.8% SHADE PRE-DEVELOPMENT, PROVIDING 
THERMAL COMFORT.

WFP



WFP

SOCIAL BENEFITS
▪ IMPROVES PERCEPTION OF THE DOWNTOWN LEWISVILLE FOR 95.8% OF 

PROMOTES HISTORY & HERITAGE OF LEWISVILLE FOR 75%, CREATING A 
SENSE OF IDENTITY FOR 91.5%

▪ IMPROVES THE QUALITY OF LIFE FOR 88.9% OF THE 121 SURVEY 
RESPONDENTS BY ITS PRESENCE AS A PLACE FOR COMMUNITY AND 
PROMOTES HEALTHY LIVING FOR 84.8%, THROUGH PASSIVE ACTIVITY, 
RELAXING, AND FOUNTAIN PLAY.

▪ HOSTS 21 LARGE AND SMALL EVENTS ON AVERAGE BETWEEN MARCH AND 
JULY TOTALING OVER 2800 ONLINE RSVPS ONLINE. THUS PROMOTES 
SCHEDULED/ORGANIZED EVENTS FOR 98.3% OF THE 121 SURVEY 
RESPONDENTS.



ECONOMIC BENEFITS
▪ GENERATED 22 MAJOR TICKETED EVENTS//RENTALS FOR ESTIMATED 

129,000 VISITORS SINCE ITS OPENNING. 

▪ CONTRIBUTED TO 55.5 % INCREASE IN TOTAL PROPERTY VALUE OF 
ADJACENT PARCELS IN ITS URBAN BLOCK BETWEEN 2012 AND 2017.

▪ HELPS DECREASE HOUSING VACANCY BY 6.6% BETWEEN 2010 AND 2017 IN 
THE US CENSUS BLOCK GROUP BY CREATING A DESIRABLE DESTINATION 
AND ATTRACTING ECONOMIC DEVELOPMENT. 

WFP



GI & GRADUATE STUDENT
Research
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 Amanda Esperanza, MLA Student, Anticipated time of graduation 2025 “The Impact of Biodiversity in User 
Experience: Learning from Urban Parks in Texas”

 Elena Naccari, MLA,2021, “Evaluating Dallas County Landfills for Public Amenity: Repurposing the City of Grand 
Prairie Landfill Through Landscape Architecture.”

 Layal Bitar Ghanem, MLA, 2016, “Predictive Modeling with SWAT before Design Development in Landscape 
Architecture: Learning from Southwestern Medical District, Dallas, Texas”.

 Sameepa Modi, MLA, Spring 2014, “Perspectives on Environmental Landscape Performance Indicators: Learning 
from LAF’s Case Studies Investigation Program”.

 Dalit Bielaz, MLA, Fall 2013, “The Impact of Green Walls and Roofs to Urban Microclimate in Downtown Dallas: 
Learning from Simulated Environments.” 

 Kent Elliott, MLA, Fall 2013, “Assessing Knowledge About Hydrology Among Landscape Architects in North Texas.” 

 Nhasala Manandhar, MLA, Fall 2012, “Developing Methods on Measuring Naturalness of Stream Restoration Projects: 
Learning from Johnson Creek”.

 Cameron Holmes, MLA, Spring 2012, “Low Impact Development Practices: An Evaluation of the Practices Being 
Implemented in Dallas-Fort Worth Area”.

 Petrine Abrahams, MLA, Spring 2010, “Stakeholders' Perceptions of Pedestrian Accessibility to Green Infrastructure: 
Fort Worth's Urban Villages.”

 Brian Parker, MLA, Spring 2010, “Assessing Stormwater Runoff with ‘SWAT’ in Mixed-Use Developments: Learning 
from Southlake Town Square, Addison Circle in North Texas.”

SPL

THESES:
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Research

Service/ 
Practice

Teaching Knowledge:
Ongoing Research Projects:
LID, GI, Performance, 
Landscape Performance

Partners:
City, Government, & Non-profit
Private Owner/Developer
Educational Institutions

Partnership
Service 

Research

Teaching

Collaborative Projects, 
&  Competitions:
Campus Rainworks
Challenge,
Urban Landscape Projects  

LESSONS LEARNED:
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 Taner R. Ozdil, Ph.D., ASLA, Landscape Architecture, CAPPA
TOZDIL@UTA.EDU Office: 817 272 5089 

 UTA GI Report can be accessed from https://rc.library.uta.edu/uta-ir/handle/10106/31708

 News Release:  https://www.uta.edu/academics/schools-colleges/cappa/news-
events/news/2023/09/13/uta-epa-greene-infrastructure

 Wayne Ferguson Plaza Performance study https://www.landscapeperformance.org/case-study-
briefs/wayne-ferguson-plaza

CONTACT

QUESTIONS?

https://rc.library.uta.edu/uta-ir/handle/10106/31708
https://www.uta.edu/academics/schools-colleges/cappa/news-events/news/2023/09/13/uta-epa-greene-infrastructure
https://www.uta.edu/academics/schools-colleges/cappa/news-events/news/2023/09/13/uta-epa-greene-infrastructure
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 Ahern, J. (2007). Green infrastructure for cities: the spatial dimension. In. In Cities of the future: towards 
integrated sustainable water and landscape management. IWA Publishing.

 Brown, R.D. & Corry, R.C. (2011). Evidence-based landscape architecture: The maturing of a profession. 
Landscape & Urban Planning, 100: 327-329.

 Derkzen, M. L., Van Teeffelen, A. J., & Verburg, P. H. (2017). Green infrastructure for urban climate adaptation: 
How do residents’ views on climate impacts and green infrastructure shape adaptation preferences? Landscape 
and urban planning, 157, 106-130.

 Klemm, W., Lenzholzer, S., & van den Brink, A. (2017). Developing green infrastructure design guidelines for 
urban climate adaptation. Journal of Landscape Architecture, 12(3), 60-71.

 Loorbach, D. et al. (2017). Sustainability transitions research: Transforming science and practice for societal 
change. Annual Review of Environment and Resources, 42: 599-626. 
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Using iSWM as an Inspector 
EROSION CONTROL AND POST CONSTRUCTION WATER QUALITY

Julian Holmes
Stormwater Coordinator
Environmental Services
City of Mansfield



Inspections (and plan review)
Key lessons:

 Construction details/schematics mater

 Know where the issues are

 Strength in consistency  

 Usefulness of the Technical Manuals



Technical Manuals



Erosion Control
SWPPP

Schematics

Temporary Sediment Basins 



SWPPP



Construction Schematics 

§ 52.40 DISCHARGES ASSOCIATED WITH CONSTRUCTION 
ACTIVITY.

(A) All operators of construction sites shall use the methodology 
on best management practices from the most current North Central 
Texas Council of Government best management practices for 
construction activities manual…



Temporary Sediment Basins

TXR150000 Part III, Section F.2.(c).i.(A).(1):

“…A sedimentation basin or similar impoundment is required, where feasible, for a 
common drainage location that serves an area with ten (10) or more acres disturbed at 
one time.”



Sizing and calculations

TXR150000 Part III, Section F.2.(c).i.(A).(1):

“…A sedimentation basin or impoundment may be temporary or permanent, and must 
provide sufficient storage to contain a calculated volume of runoff from a 2-year, 24-hour 
storm from each disturbed acre drained…”

Does not prescribe:
• Method
• Draw down time



Sizing and calculations



Sizing and calculations

The primary outlet shall have a minimum design 
dewatering time of 36 hours for the temporary control 
design storm (2-year, 24-hour). 



Phasing



Phasing



Surface drawdown requirements

TXR150000 Part III, Section F.2.(c).i.(A).(4):

Unless infeasible, when discharging from sedimentation basins and impoundments, the 
permittee shall utilize outlet structures that withdraw water from the surface. 











Skimmers



Infeasibility and Equivalent Alternative

TXR150000 Part III, Section F.2.(c).i.(A).(3):

“If a sedimentation basin or impoundment is not feasible, then the permittee shall 
provide equivalent control measures until final stabilization of the site…”







Alternative Minimum? 

TXR150000 Part III, Section F.2.(c).i.(A).(2):

“Where rainfall data is not available, or a calculation cannot be performed, the 
sedimentation basin must provide at least 3,600 cubic feet of storage per acre drained 
until final stabilization of the site.”



Post Construction

When to decommission?

Technical issues may arise…



Post-construction Water Quality
TSS removal and state guidance

Calculations

Inspections

Dry Ponds

Wet Ponds

Separators



TSS Removal

TXR040000, Part IV, Section D.5.(b).(1)

MCM 5

“All permittees shall develop, implement, and 
enforce a program… to control stormwater 
discharges from new development…”

But no specific guidance regarding
 Which pollutant
 What threshold

TSS - Pollutant of Concern
Primary controls achieve 80% TSS removal



Primary Secondary? 



Calculations



Inspections

TXR040000, Part IV, Section D.5.(b).(2)

Each year, require 100% of the owners or operators of any new development or redeveloped sites to develop and implement 
a maintenance plan addressing maintenance requirement for any structural control measures installed on site. 

Require the site owner or operators to maintain documentation, such as a tracking log, onsite of 100% of the maintenance 
performed and made available for review by the small MS4 operator or TCEQ within 24 hours of the request. 

?



Dry Ponds



Dry Ponds – extended detention orifice





Dry Ponds – internal orifice riser pipes

Internal orifice protection through the use of an over-
perforated vertical stand pipe with ½-inch orifices or slots 
that are protected by wirecloth and a stone filtering jacket 
(see Figure 2.22). 







Dry Ponds – trash racks with hinges





Dry Ponds – short circuiting



Wet Ponds



Wet Ponds – concrete forebays



Wet Ponds – inspecting concrete forebays



Wet Ponds – concrete forebays mistakes 



Wet Ponds – cleaning concrete forebays



Wet Ponds – access to concrete forebays



Wet Ponds – vegetation



Wet Ponds – vegetation



Separators

How big do they need to be? 

Image from the Contech Cascade Separator Inspection and Maintenance Guide
https://dep.nj.gov/wp-content/uploads/stormwater/mtd-pdfs/cascade_separator_maintenance_plan.pdf



Separators



Separators

DFW - ?



Separators



Separators

50% TSS removal



Inspections (and plan review)
Key lessons:

 Construction details/schematics mater

 Know where the issues are

 Strength in consistency  

 Usefulness of the Technical Manuals



Questions?
Julian Holmes
Stormwater Coordinator
Environmental Services
City of Mansfield
817-276-4241
Julian.holmes@mansfieldtexas.gov
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iSWM at Dallas County









Limited Authority

Controlled by the Texas Legislature

Have Regulations (vs. Ordinances)

County Governments



Texas Water Code

Local Government Code

SB 936 (2001)

Legislative Authority



NCTCOG Regional lyRecommended Standards
• Developed at a County Regional 

Watershed Roundtable meeting
 March 2017
• Around the time that Dallas 

County was making changes to 
Stormwater & Floodplain 
Regulations

• Dallas County adopted these 
Regional Standards through Court 
Order 



Updated Regulations 

• Subdivision - 2017
• Floodplain – 2019
• Separate Court Order Adopting the 

higher standards



Subdivision Regulations

• Section I – Stormwater Pollution 
Prevention Plan 

• Section J – Drainage Standards
• #1 references iSWM



Drainage Standards 

• Use iSWM
• Development Criteria
• Review Checklist



DCPW Permit Review Process Team

At Dallas County, permitting is channeled 
through the Department of Unincorporated 

Area Services (DUAS)
Permits are received through MGO and are 
sent to all county departments for review:

• Fire Marshal
• Road & Bridge

• Health & Human Services
• Public Works

My Government Online Portal – permit software platform: Development Permit Review Team :

Development Permit Review Team Conducts Weekly Team Meetings on Mondays at 3 PM



DUAS Permit 
Review 
Process Flow 
Chart



DCPW Review Portal in MGO



Permitting

• Checklist



Detention Pond Maintenance  Plan 



T H A N K S  F O R  
Y O U R T I M E !

Lissa Shepard, PE, 
CFM
Sr. Bridge Engineer & 
Floodplain Manager
Dallas County, Texas
Lissa.shepard@dallas
county.org

mailto:Lissa.shepard@dallascounty.org
mailto:Lissa.shepard@dallascounty.org


John Hopkins Research 
Grant

Nature, Our Best Water Treatment



Today’s Speakers 
Perry Harts, PE, CPMSM

• Graduated from Texas A&M in 1980 with a degree in civil 
engineering.

• City of Frisco Stormwater Division

• 39 years of municipal experience.

• He enjoys:  
• gardening 
• spending time with his dog 
• helping preserve the environment

Weston Bustetter, CESSWI

• Graduated from Texas A&M in 2017 with a degree in 
bioenvironmental sciences.

• City of Frisco Stormwater Division

• 8 years of municipal experience.

• He enjoys:  
• working outdoors,
• spending time with his dogs
• helping preserve the environment
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In 2004 Frisco suffered great drought.

The Planning Department developed the 
Water Resource Zone (WRZ)

It is a depressed vegetative swale that 
needed no irrigation.

It was to be 5% of the parking area.

Background on Frisco



Result 



378 WRZs
24.5 Acres 



378 WRZs
24.5 acres 





Multi-function

• It works for water conservation
• It also works for water quality.
• In 2011 considered stormwater 

program for post construction 
controls.



The parking lot for Public Works was expanded.

The city followed its own rules with the 5% parking 
area.

The original plans called for Bermuda sod.

Darrell Bagley in Planning recommended natives.

Stormwater crews planted potted plants.

Fast forward to 2015
Public Works WRZ







Public Works 
Water Resource 

Zone



Public Works Water Resource Zone

• A demonstration project in front of the 
Public Works facility 

• Native grasses were planted in 2015.

• The idea was to develop a sustainable 
ecosystem by restoring the prairie.

• Terrible soils: 
• No under drain.

• No select fill



Planting in hard black clay soil.  
July 2015



March 2016



July 2016





2018 Conditions

• We now have dozens of diverse plant species.

• Very sustainable.
• No irrigation required.

• Annual mowing.

• No chemical

• No weeding

• High percolation





Percolation Test



Percolation Test

• Engineered soils 

3.5 inches per hour.
• Public Works WRZ 

51.7 feet per hour.





Bioswale Research Study
Frisco Public Works



Public Works 
Bioswale

• (2) Nalgene bottles at curb cut (influent)

• (2) Nalgene bottles in front of outlet (effluent)

• (1) ISCO automated sampler with bucket in front of outlet (effluent)

• Moisture meter installed in flowline

• Deep-rooted native prairie plants



Frisco Badminton 
Bioretention

(2) Nalgene bottles installed at 
curb cuts (influent)

(2) Nalgene bottles installed in 
front of outlet (effluent)

Moisture meter installed within 
flowline



Collection methods - 
ISCO

• 4 glass jars used to collect samples from bucket over time

• Sampler set to collect upon activation by water in bucket

• Programmed to sample 1L every 20 minutes



Collection Method – 
Nalgene
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91% 
AMMONIA 

REMOVED

94% TSS 
REMOVED

81% 
NITRATE 
REMOVED

46% 
PHOSPHOROUS 
REMOVED



Nitrate Kjeldahl Phosphorous Ammonia

Influent 2.25 2.02 0.32 0.40

ISCO 0.28 0.57 0.12 0.05

Nalgene 0.42 1.06 0.17 0.04
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TSS Comparison
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Nitrogen Comparison

1 2 3 4 5 6 7 8 9 10 11 12 13

Influent 2.340 2.200 4.160 17.32 2.789 2.278 2.650 2.348 4.623 1.776 3.950 4.830 3.99

Effluent 2.490 1.240 2.300 1.859 1.882 1.848 2.331 1.689 2.142 0.000 0.000 0.000 0.000
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Rain event

Public Works Total Nitrogen Influent to Effluent "Bottles to 
Bottles" by Event

Influent Effluent

5 6 7 8 9 10 11 12 13

Influent 3.772 4.780 7.280 6.170 3.241 3.599 3.220 6.340 2.098

Effluent 1.501 1.208 1.159 1.323 3.476 0.000 0.000 0.000 2.008
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Discharge

y = 9914.7x - 324.42
R² = 0.9963

y = 11311x - 209.27
R² = 0.9981
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Significant 
Results



Thank you



7. Adjournment

Thank you for attending!

http://www.iswm.nctcog.org/
http://www.nctcog.org/envir


Contact & Connect

Kate Zielke
Environment and Development Program Supervisor

North Central Texas Council of Governments
kzielke@nctcog.org 

817.695.9227

iswm.nctcog.org

facebook.com/nctcogenv

@nctcogenv

youtube.com/user/nctcoged

EandD@nctcog.org

Carl Singleton
Environment & Development Planner

North Central Texas Council of Governments
csingleton@nctcog.org

817.458.4768 @nctcogenv

http://www.iswm.nctcog.org/
http://www.nctcog.org/envir
mailto:kzielke@nctcog.org
http://www.iswm.nctcog.org/
http://www.facebook.com/nctcogenv
http://www.instagram.com/nctcogenv
http://www.youtube.com/user/nctcoged
mailto:eandd@nctcog.org
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