






























THOMAS DAVID HAYES, Ph.D. 
Executive Director and Senior Scientist, Texas Conservation Science, Inc. 

Mailing address: P.O. Box 150894, Austin, TX 78715-0894 
Email: Tom@TCScience.org, Telephone: 512-439-9597 (office/cell) 

 
PROFESSIONAL SUMMARY: 

Tom Hayes earned his B.A. (1975) from Rice University, Masters of Forest Science (1977) from Yale 
University, and Ph.D. (2002) from the University of California, Berkeley. He has authored over 70 publications and 
technical papers (see below), plus conference and workshop presentations.  

Since 2011, Dr. Hayes has been employed by Texas Conservation Science (TCS), a 23-year old nonprofit [501 
(c) (3)] corporation. In 2015, the Environmental Conservation Alliance (ECA) changed its name to TCS. This 
nonprofit model provides scientific and technical services (consultation and research) to the conservation 
community, including public agencies, nonprofit organizations, and private businesses and landowners. TCS 
services include land and water stewardship, biodiversity and ecosystem management, rare species conservation, 
and sustainable development. 

For 40 years, Dr. Hayes has worked as a land-water resource manager, research ecologist, conservation biologist, 
and environmental consultant. His direct experience encompasses ecological restoration, wetland determination, rare 
species conservation, environmental-flows research, habitat management plans, ecological and environmental 
monitoring, impact and mitigation assessment, reserve design and implementation, regulatory compliance, and 
issue-oriented research. His conservation and adaptive-management experience encompasses a broad range of 
animal and plant species and biotic communities; and their terrestrial, wetland, and aquatic habitats. 
 
Dr. Hayes’ technical experience includes: 
• Ecological and environmental studies: baseline inventory and impact analyses 
• Habitat conservation plans: endangered species and sustainable landscapes 
• Flow analyses to sustain and restore riparian, wetland, and estuarine habitats 
• Habitat management and trend analyses: endangered and rare species, and biotic communities 
• Water resource analyses: surface and ground water, rural and urban, land-use effects on water quality 
• Biogeochemistry: nutrient cycling and ecosystem processes 
• Wetland determination: implementation, permitting, mitigation 
• Conservation easements and other permanent-protection planning and implementation  
• Expert testimony: judicial and administrative, hearings and proceedings 
• GIS and remote-sensing: project management, habitat analysis, and environmental assessment 
• Land and wildlife management, including related agricultural tax valuations 
• Environmental forestry: urban and rural management plans, implementation, and policy 
• Low-impact development, including best management practices 
• Species inventories and monitoring, including adaptive management 
 
EDUCATION: 
Ph.D. Biogeochemistry and Conservation Biology, Dept. of Integrative Biology, Univ. of California, 

Berkeley, CA, 2002. 
M.For.Sci. Ecosystem Biology, School of Forestry and Environ. Studies, Yale Univ., New Haven, CT, 1977. 
B.A.  Biology, Cum Laude, Rice Univ., Houston, TX, 1975. 
Diploma McClellan High School, Mabelvale, AR, 1971. 
Diploma Marine Biology and Higher Mathematics, National Science Foundation Summer Fellow, 

Humboldt State Univ., Arcata, CA, 1970. 
 
WORK EXPERIENCE: 
Executive Director and Senior Scientist, Texas Conservation Science, Austin, TX, 2011-present. 
Science Director, Greater Edwards Aquifer Alliance, Austin, TX, 2008-11. 
Research Ecologist (3-mo grant), Lower Colorado River Habitat Conservation Project, Marine Sciences Institute, 
U. of California, Santa Barbara, 2008. 
Vallier Resident Ecologist & Associate Scientist (3-year grant), Treehaven Environmental Learning Center, 

Tomahawk, WI, & College of Natural Resources, U. of Wisconsin - Stevens Point, 2005-08. 
Project Manager (post-doc), Flambeau Experiment, Forest Landscape Ecology Laboratory, Dept. of Forest 

Ecology & Management, U. of Wisconsin, Madison, 2003-05. 
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WORK EXPERIENCE: concluded 
Research Faculty (adjunct), Dept. of Forest Science, Oregon State U., Corvallis, 1996-2003. 
Ph.D. Candidate (part time), Dept. of Integrative Biology, U. of California, Berkeley, 1993-2002. 
State Stewardship Ecologist, The Nature Conservancy of Texas, San Antonio, 1989-92. 
Biologist III, Habitat Assessment, Resource Protection Div., Texas Parks & Wildlife Dept, Austin, 1986-89. 
Biologist II, Resource Management, Parks Div., Texas Parks & Wildlife Department, Austin, 1985-86. 
Project Manager/Conservation Biologist, Espey, Huston & Associates, Austin, TX, 1978-84. 
Research Assistant, Hubbard Brook Exp. Forest, USDA Forest Service, in cooperation with School of Forestry & 

Environmental Studies, Yale U., New Haven, CT, 1976-77. 
Research Assistant, Biology & Environmental Engineering Depts., Rice U., Houston, TX, 1972-75. 
Biological Technician, Southwest Research Institute, Houston, TX, 1973-74. 
 
OTHER QUALIFICATIONS: 
Technical Skills: 
Environmental and ecological inventory and monitoring, environmental-flows analysis, estuarine bioaccumulation 
and bioassay, forestry, habitat typing and restoration, invasive species control, project coordination and consensus 
building, regulatory compliance, land protection (reserve design, conservation easements), wetland determination. 
 
Selected Honors/Committees: 
Urban Forestry Board, Vice Chair, City of Austin, TX. 2011-14. 
Biological Advisory Team, Member, Southern Edwards Plateau Habitat Conservation Plan, US Fish & Wildlife 

Service, San Antonio, TX, 2010-12. 
Science Advisory Board, Member, Hill Country Alliance, Austin, TX, 2009-present. 
Vallier Foundation Fellowship, Treehaven Field Station, UW-Stevens Point, Tomahawk, WI, 2005-2008. 
Post-Doctorate Fellowship, Forest Landscape Ecology Laboratory, Department of Forest Ecology and 

Management, University of Wisconsin-Madison, 2003-2005. 
STAR Graduate Fellowship, Environ. Sci. Res. Div., US Environ. Protection Agency, 1997-2000. 
National Network for Environ. Manag. Studies, Fellow, US Environ. Protection Agency, 1994-96. 
Texas Organization for Endangered Species, Communities Committee Chair/Steering Committee, 1991-92. 
Texas Academy of Science, Conservation Section Chair, 1989-1990. 
Texas Organization for Endangered Species, Plant Committee Chair/Steering Committee, 1982-1984. 
Phi Beta Kappa, Rice University, Houston, TX, 1975. 
President's Honor List, Rice University, Houston, TX, 1971-1975. 
National Science Foundation Fellowship, Humboldt State University, Arcata, CA, summer 1970. 
 
PRIOR WORK HISTORY: 

Throughout his undergraduate and graduate studies at Rice and Yale, respectively, Dr. Hayes was at the same 
time employed in environmental and ecological studies of stream runoff, aquatic and estuarine ecosystems, and 
biogeochemical processes within disturbed landscapes. 

Upon earning his Master's degree in 1977, Dr. Hayes worked for Espey, Huston, and Associates (EH&A), 
Austin, TX, first as manager of an estuarine bioassay/bioaccumulation laboratory in Galveston, TX, and 
subsequently at the EH&A headquarters in Austin, as senior biologist and project manager for aquatic and terrestrial 
impact assessments and mitigation, wetland determinations, rare and endangered species, habitat restoration, and 
Section 404/10 and water-rights regulatory compliance. 

In 1985, Dr. Hayes gained employment as Biologist II with the Resource Management Section, Parks Division, 
Texas Parks & Wildlife Department (TPWD), Austin. He primarily trained and organized resource-management 
teams throughout the State Park System, to lessen human impacts and proactively restore native terrestrial and 
aquatic habitats. He also completed special projects, including large volunteer restoration efforts, regulatory and 
endangered-species assessments, and water-rights testimony. 

Upon his promotion to the Resource Protection Division (1986-89), TPWD, Austin, Dr. Hayes continued to 
oversee regulatory assessments (CWA Sections 404 & 10, etc.), water-rights studies, community outreach,  
and related mitigation implementation. Notable projects included wetland determinations and in-stream flows 
analyses in support of regulatory hearings for floodplain and coastal development and for state water rights, 
including proposed wetland development and reservoir projects. He was also the primary TPWD liaison to the U.S. 
Forest Service, coordinating and writing the formal State responses to 10-year plans and other activities concerning 
all National achieved permanent protection on federal lands in 17 states for the endangered Red-cockaded 
Woodpecker. 
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PRIOR WORK HISTORY: concluded 

Later, as the first State Stewardship Ecologist for The Nature Conservancy of Texas (TNC), his projects included 
acquisition and restoration of coastal and inland habitats, such as the Mad Island Marsh Preserve and WMA near  
Palacios, the Diamond Y Springs Preserve near Fort Stockton, Dolan Falls Preserve in Val Verde County, Caddo 
Lake WMA near Jefferson, and many other conservation projects. 

Returning in 1993 to academic research at the University of California-Berkeley (UCB) and Oregon State 
University (OSU), Dr. Hayes managed a long-term field and lab study of the biogeochemical impacts of landscape-
scale old-growth forest disturbance. Upon completing concurrent Ph.D. (UCB) and research-faculty (OSU) 
appointments in 2003, he continued his research on disturbed ecosystem processes, along with teaching duties, at 
two University of Wisconsin campuses: Madison and Stevens Point. In 2008, Dr. Hayes accepted a 3-month grant 
with the Marine Sciences Institute, University of California-Santa Barbara, to help design a wetlands and riparian 
restoration project, spanning the Mojave Desert in southern Nevada and portions of three adjacent states. 

In October 2008, Dr. Hayes returned to applied conservation and impact assessment in Texas (see above). 
 
SELECTED PUBLICATIONS AND TECHNICAL REPORTS: 
Arhelger, M., and T. Hayes. 1978. Bioassay and Bioaccumulation Studies, Appendix Q, Environmental Assessment 

Report for the Proposed Multi-Purpose Deep-Water Port and Crude Oil Distribution System, Galveston, TX. 
Prepared for Galveston Wharves and Northville Industries Corporation, Galveston, TX. EH&A Doc. No. 78138. 

Reid, R., and T. Hayes. 1979. Biological Assessment of the Impact of a Proposed 345-KV Transmission Line on 
Threatened and Endangered Species in Wilson and Guadalupe Counties, TX. Prepared for Brazos Electric Power 
Cooperative, Inc., Waco, TX. EH&A Doc. No. 79114. 

Hayes, T., and R. Reid. 1979. Fish, Wildlife, and Recreation Resources of the Matagorda Bay System. Prepared for 
U.S. Fish and Wildlife Service, Albuquerque, NM. Espey, Huston, and Associates (EH&A) Doc. No. 79240. 

Stewart, B., and T. Hayes. 1980. Environmental Evaluation and Impact Assessment of a Drainage Project in Sonora, 
TX. Prepared for U.S. Corps of Engineers and U.S. Fish & Wildlife Service, Dallas, TX. EH&A Doc. No. 
80019. 

Sexton, C., and T. Hayes. 1980. Biological Assessment of the Impact of Florida Gas Transmission Company's 
Proposed Trans-Gulf Pipeline Construction and Conversion Project on Threatened and Endangered Species of 
the Apalachicola River Basin. Prepared for Federal Energy Regulatory Commission, Environmental Evaluation 
Branch, Washington, D.C., EH&A Doc. No. 80131. 

Reid, R., C. Perino, and T. Hayes. 1980. Vegetation and Wildlife Resources of the Black Mesa and Kayenta Mine 
Sites. Prepared for Peabody Coal Company, Flagstaff, AZ. EH&A Doc. No. 80071. 

Hayes, T. 1980. Baseline Ecology Report, Dolet Hills Surface Lignite Mine and Power Plant Project, Vegetation and 
Wetlands. Prepared for Southwestern Electric Power Company, Shreveport, LA. EH&A Doc. No. 80293. 

Hayes, T. 1980. Environmental Report, Radioactive Material License Renewal for the Conquista Project Uranium 
Mill, Karnes County, TX - Vegetation Baseline and Impacts. Prepared for Conquista Project/Conoco, Inc., Falls 
City, TX. EH&A Doc. No. 80382. 

Hayes, T., R. Reid, and D. Trotter. 1980. Baseline Ecological Studies of the Richland-Chambers Reservoir Site. 
Prepared for Tarrant County Water Control and Improvement District Number One, Fort Worth, TX. EH&A 
Doc. No. 80340. 

Hayes, T. 1981. An Assessment of the Impacts of Surface Lignite Mining in the Vicinity of an Ecologically 
Sensitive River System in Northwestern Louisiana. Southwestern Electric Power Company, Shreveport, LA. 
EH&A Doc. 81096. 

Hayes, T., and P. Jensen. 1981. Critical Area Mapping and Spill Probability Evaluation of the Houston Ship 
Channel. Prepared for The Clean Channel Association, Houston, TX. EH&A Doc. No. 81149. 

Hayes, T., and EH&A staff. 1981. Acid Deposition in Texas: Technical Summary and Perspective. Prepared for 
Texas Energy and Natural Resources Advisory Council, Austin, TX, Energy Dev. Act Project 80-L-11-6. EH&A 
Doc. No. 81305. 

Hayes, T., P. Price, and B. Stewart. 1982. Ecological Baseline Studies of the Shell Vanderrick Mine Facilities Area, 
Vanderburgh County, Indiana. Prepared for Shell Oil Company-Mining, Houston, TX. EH&A Doc. No. 82367. 

Stewart, B., and T. Hayes. 1982. Evaluation of the Dolet Hills Power Plant Site for Red-cockaded Woodpecker 
Habitat. Prepared for Southwestern Electric Power Company, Shreveport, LA. EH&A Doc. No. 82105. 

Hayes, T. 1982. Determination of Regulatory Wetlands Within a 54,000-Acre Tract in East-Central Louisiana. 
Fisher Lumber Company, Detroit, MI. EH&A Doc. No. 82253. 

Jones, J., L. Sherrod, T. Hayes, and T. Van Zandt. 1982. Oil and Gas Development in Wetlands Handbook. EH&A 
Doc. No. 82252. 

 



T.D. Hayes, Resume, 6-7-17, p. 4/6 
 
PUBLICATIONS AND TECHNICAL REPORTS: continued 
Hayes, T. 1982. Environmental Impact Statements: Malakoff Electric Generating Station and Trinity Mine, 

Henderson and Anderson Counties, TX - Vegetation and Wetlands. Prepared for U.S. Environmental Protection 
Agency, Region 6, Dallas, TX. EH&A Doc. No. 82190. 

Hayes, T. 1982. Alternative Route Analysis and Environmental Assessment for the Fayetteville-Salem 345-kV 
Transmission Line – Vegetation. Prepared for Lower Colorado River Authority, Austin, TX. EH&A Doc. No. 
82522. 

Stafford, P., and T. Hayes. 1983. Soils and Vegetation Information in Support of Re-permitting Activities for Eleven 
Mine Sites in Eastern Kentucky. Prepared for Pioneer Coal Wisco Mines and Race Fork Coal Corporation 
Woodman Mines, Permac, Inc., Bluefield, WV. EH&A Doc. No. 82615A-K. 

Hayes, T. 1983. Investigation of the Relative Acid Deposition Sensitivity of Six Western States – Vegetation. 
Prepared for Coalition for Environment-Energy Balance, Columbus, OH. EH&A Doc. No. 83110. 

Hayes, T., and L. Sherrod. 1983. Wetland Analysis of the Baker's Port and San Patricio County Navigation District 
No. 1 Properties at Ingleside, TX. Prepared for Department of the Army, Corps of Engineers, Galveston District, 
Galveston, TX. EH&A Doc. No. 83117. 

Hayes, T. 1983. Site Investigation Report, Highlands Acid Pit Superfund Site, Highlands, TX - Vegetation and Land 
Use. Prepared for Texas Department of Water Resources, Austin, TX. EH&A Doc. No. 83254. 

Hayes, T., and EH&A staff. 1983. An Environmental Assessment of Alternative Lignite Transportation Methods 
Between the Cummins Creek Mine and Fayette Power Project. Prepared for the Lower Colorado River 
Authority, Austin, TX. EH&A Doc. No. 83385. 

Levy, J., P. Price, and T. Hayes. 1983. A Plan to Evaluate Issues Associated with the Consumption of PSD 
Increment in the Cape Romain Class I Area. Prepared for Charleston Development Board, Charleston, SC. 
EH&A Doc. No. 83524. 

Hayes, T. 1984. Remote Sensing Analysis: Impacts to Forest Vegetation Due to Cooling Plume Drift, Farley 
Nuclear Power Plant. Prepared for Alabama Power Company, Birmingham, Alabama. EH&A Doc. No. 83775. 

Hayes, T. 1984. Vegetation and Wetland Inventory, Proposed Bosque Reservoir. Prepared for Paul Price Associates, 
Austin, TX. Hayes Environmental Science Doc. No. 1984-01.    

Hayes, T., and D. Riskind. 1985. Instream-Flows Impact Assessment of Proposed Paluxy Reservoir upon Dinosaur 
Valley State Park. Testimony Preparation, TWC Water Rights Hearing; Resource Protection Div., Texas Parks 
and Wildlife Dept., Austin, TX. 

Hayes, T., D. Riskind, and W. Pace. 1987. Patch-Within-Patch Restoration of Man-Modified Landscapes Within 
Texas State Parks. Chapter 10, pp. 173-198, in M. Turner (editor), Landscape Heterogeneity and Disturbance, 
Springer-Verlag Publisher, New York, NY. 

Hayes, T. 1987. Downstream Impacts of the Proposed Little Cypress Reservoir upon Bottomland Hardwood Forests 
and Swamps. Special Report and Expert Testimony, Texas Water Commission Water Rights Hearing. Resource 
Protection Div., Texas Parks and Wildlife Dept., Austin. 

Riskind, D., R. George, G. Waggerman, and T. Hayes. 1987. Restoration in the Subtropical United 
States. Restoration and Management Notes 5(2): 80-82. 

Pace, W., III, D. Riskind, and T. Hayes. 1988. Restoration and Management of Native Plant Communities on Texas 
Parklands: The Mixed-prairie Experience. in Proceedings of the Tenth North American Prairie Conference, 
Native Prairies Association of Texas, Dallas. 

Hayes, T. 1990. Reclamation Plan and Surface Use Agreement for Oil and Gas Operations at Diamond Y Spring 
Preserve, Pecos County, TX. The Nature Conservancy, San Antonio, TX. 

Diamond, D., and T. Hayes. 1992. Endangered, Threatened, and Watch List of Natural Communities of Texas. 
Publication # 8, Texas Organization for Endangered Species, Austin, TX. 

Hayes, T. 1993. Long-term Integrated Monitoring Plan, Diamond Y Spring Preserve, Pecos County, TX. The Nature 
Conservancy, San Antonio, TX. 

Hayes, T. 1993. Invited Written and Oral Testimony Before Congress in Support of H.R. 1164, Forest Biodiversity 
Act of 1993. U.S. House of Representatives, Committee on Agriculture, Washington, DC, October 28, 1993. 

Hayes, T. 1994. Standard Operating Procedure 5.1: Litter Decomposition. Environmental Research Laboratory, US 
Environmental Protection Agency, Corvallis, OR. 

Hayes, T., R. Griffiths, and C. D'Antonio. 1997. Biogeochemical Attributes of Old-growth Forest-Clearcut 
Edges. Bulletin of the Ecological Society of America 78 (4):105. 

Hayes, T., R. Griffiths, and C. D'Antonio. 1999. Nitrogen and Carbon Cycling in Fragmented Old-growth Forest. 
oral paper, Ecological Society of America annual meeting, Spokane, WA. 
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PUBLICATIONS AND TECHNICAL REPORTS: continued 
Hayes, T., A. Swanson, C. D'Antonio, and R. Griffiths. 2002. Biogeochemical Edge Effects on Nitrogen and Carbon 

Retention in Fragmented Old-growth Forest. invited oral paper, Forest Edges Symposium, Ecological Society of 
America annual meeting, Tucson, AZ. 

Hayes, T. 2002. Ecosystem Consequences of Forest Fragmentation in the Pacific Northwest: Biogeochemical Edge 
Effects within Oldgrowth Forest Remnants. Ph.D. Dissertation, Dept. of Integrative Biology, U. Calif.-Berkeley.  

Hayes, T. 2005. Field and Laboratory Manual for the Flambeau Experiment: Methods for Examining Canopy Gaps 
and Coarse Woody Debris to Determine the Mechanisms of Sustainable Forest Management. Forest Landscape 
Ecology Laboratory, Dept. of Forest Ecology & Management, U. Wisc.-Madison. 

Hayes, T. 2006. Strategic Plan for Integrating Research, Education, and Outreach at Treehaven Center. NSF 
Proposal Number 0627273. awarded to U. Wisc.-Stevens Point. 

Hayes. T. 2007. Treehaven Land Management Plan. Treehaven Field Station, U. Wisc.-Stevens Point. 
Hayes, T. 2008. Lower Colorado River Habitat Conservation Project: Monitoring and Restoration Database for 

Riparian and Spring Habitats. U. Calif.-Santa Barbara, with Clark County, NV, and USGS, Henderson, NV. 
Hayes, T. 2010. Selected Spatial Data for Bexar County: Endangered Species, Conservation, and Land Use. Greater 

Edwards Aquifer Alliance, submitted to Biological Assessment Team, Southern Edwards Habitat Program, San 
Antonio, TX. 

Hayes, T. 2010. Data Analyses in Support of Out-of-Bank Stream Flow Recommendations for the Maintenance of 
East Texas Bottomland Hardwoods: Thematic-Mapper Inundation-Area and Hydrologic Results. Greater 
Edwards Aquifer Alliance (GEAA), San Antonio, TX, report to National Wildlife Federation, Austin, TX. 

Hayes, T. and J. Trungale. 2010. Sustainable Rivers Project, Phase 1: Floodplain Forest Inundation – Data Analysis 
and Monitoring Design, Cypress-Caddo Watershed. GEAA, San Antonio, TX,  report to Caddo Lake Institute, 
Austin, TX. 

Hayes, T. 2011. Wildlife Management Plan, Bingham Creek Ranch, Travis County, TX. ECA project # 2011-01. 
Hayes, T., and J. Trungale. 2011. Cypress Flows Project: Floodplain Inundation Analysis Interim Report, Phase 2. 

Caddo Lake Institute, Austin, TX, December 2011. Environmental Conservation Alliance (ECA), Austin, TX. 
ECA project # 2011-05. 

Hayes, T. 2011. Environmental Analysis of the White Stallion Energy Center: Sections 10/404 Permit Application. 
Prepared for Glenrose Engineering, Austin, TX, submitted to Sierra Club, San Francisco, CA. ECA project # 
2011-02. 

Hayes, T., and S. Ramirez. 2012. Southern Segment of the Proposed Keystone XL Pipeline Project, Impact 
Assessment: Wetlands, Jurisdictional Waters, and Endangered Species. submitted to Sierra Club, Boulder, CO. 
ECA project # 2012-01. 

Hayes, T. 2012. Proposed Post Oak Landfill Project, Impact Assessment: Rare and Endangered Species. Lowerre, 
Frederick, Perales, Allmon, and Rockwell, Austin, TX. ECA project # 2012-02. 

Hayes, T. 2012. Proposed 460-Acre Post Oak Landfill Project, Impact Assessment: Wetlands and Jurisdictional 
Waters. Lowerre, Frederick, Perales, Allmon, and Rockwell, Austin, TX. ECA project # 2012-03. 

Hayes, T. 2012. Big Cypress Bayou Monitoring Report, High-Flow Release: May 7-17, 2012. Caddo Lake Institute, 
Austin, TX, December 2011. ECA project # 2012-04. 

Diaz, P., K. Anderson, S. Ramirez, and T. Hayes. 2013. Land Use Data for the Central Texas Urban Intensity Index, 
Phase 1. US Fish and Wildlife Service, San Marcos, TX, and Save Barton Creek Association, Austin, TX. ECA 
project # 2013-01. 

Heger, N., and T. Hayes. 2013. Change in available Golden-cheeked warbler habitat through time: An assessment of 
change in mature Central Texas juniper-oak woodlands. Golden-cheeked Warbler Symposium. Lady Bird 
Johnson Wildflower Center, Univ. of Texas, Austin. 

Hayes, T. 2013. Urban Forest Carbon-Offsets Protocol. submitted to Watershed Protection Department, City of 
Austin, TX. ECA project # 2013-05. 

Hayes, T. 2014. Proposed Austin Urban Forest Plan: Updated Review. submitted to City Council, Austin, TX. ECA 
project # 2014-01. 

Hayes, T. 2014. Strategy and Cost Estimate to Revise Austin’s Urban Forest Plan as a Comprehensive Plan 
including Private and Public Trees. submitted to City Council, Austin, TX. ECA project # 2014-02. 

Trungale, J., and T. Hayes. 2014. Response to Region C’s Quantitative Impact Analysis of Marvin Nichols 
Reservoir on Natural Resources. Prepared for Trungale Engineering and Science, Austin, TX, submitted to Ward 
Timber, Linden, TX. ECA project # 2014-03. 

Hayes, T. 2014. Jurisdictional Wetlands Determination: Schlenker School Outdoor Education Center, Houston, TX. 
Prepared for Congregation Beth Israel, Houston, TX. ECA project # 2015-04. 
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PUBLICATIONS AND TECHNICAL REPORTS: concluded 
Hayes, T., and R. Lowerre. 2015. Supplemental comments and hearing request of Stop Post Oak Dump on Permit 

Application Number SWF-2011-00192 by Post Oak Clean Green, Inc. Prepared for Frederick, Perales, Allmon 
& Rockwell, Austin, TX. Submitted to U.S. Army Corps of Engineers, Fort Worth, Regulatory Branch, and 
Texas Commission on Environmental Quality. ECA project # 2015-01. 

Hayes, T. 2015. Comments: Southern Edwards Plateau Draft Habitat Conservation Plan and Draft Environmental 
Impact Statement. Prepared for Helotes Creek Nature Center and San Geronimo Creek Nature Center, San 
Antonio, TX. ECA project # 2015-02. 

Hayes, T. 2015. Impact assessment: Flood-control demonstration projects, Buffalo Bayou, Houston, TX. Prepared 
for Save Buffalo Bayou, Houston, TX. ECA project 2015-03. 

Hayes, T. 2015. Assessment of Floodplain Impacts and Proposed Mitigation: Draft Environmental Impact 
Statement, Proposed Lower Bois d’Arc Reservoir. Prepared for Texas Conservation Alliance, Austin, TX, 
submitted to U.S. Army Corps of Engineers, Fort Worth, Regulatory Branch. ECA project # 2015-04. 

Hayes, T. 2015. Jurisdictional Wetlands Impact Assessment: Proposed Old River Road RV Park, Center Point, TX. 
Prepared for Naylor Ranch, Center Point, TX. Texas Conservation Science (TCS), Austin, TX. TCS project # 
2015-05. 

Hayes, T. 2015. Preliminary Inventory of Wetlands and Plant Species, Naylor Ranch, Center Point, TX. Prepared for 
Naylor Ranch, Center Point, TX. TCS project # 2015-06. 

Hayes, T. 2015. Pre-filed Testimony, Application by Post Oak Clean Green Inc., for a New Type I Municipal Solid 
Waste Landfill in Guadalupe County, TX. TCEQ Docket No. 2012-0905-MSW, before the State Office of 
Administrative Hearings. Prepared for Stop Post Oak Dump, Luling, TX. TCS project # 2015-07. 

Hayes, T. 2016. Pre-filed Testimony, Application of the Guadalupe-Blanco River Authority for a New Water Use 
Permit No. 12378 in Gonzales County, TX. SOAH Docket No. 582-15-2477, State Office of Administrative 
Hearings, 05/22/16. Prepared for National Wildlife Federation, Austin, TX. TCS project # 2016-02. 

Hayes, T. 2016. Riparian Productivity along the Lower Brazos River. Final report, 07/18/16. Prepared for Texas 
Parks and Wildlife Dept., Austin, and Texas Water Development Board, Austin. TCS project # 2016-03. 

Hayes, T. 2016. Riparian Assessment on the Guadalupe and Brazos Rivers. Final report, 07/18/16. Prepared for 
Texas Parks and Wildlife Dept., Austin, and Texas Water Development Board, Austin. TCS project # 2016-04. 

Hayes, T. 2016. Riparian Assessment on the Middle and Lower Brazos River. Final report, 10/24/16. Prepared for 
Texas Parks and Wildlife Dept., Austin, and Texas Water Development Board, Austin. TCS project # 2016-01. 

Hayes, T. 2016. Big Cypress Bayou Monitoring Network: Forest Plot Results 2012-2016. Final report, 12/31/16. 
Prepared for Caddo Lake Institute, Austin. TCS project # 2016-05. 

 
SELECTED SPECIAL PROJECTS: Geography Dept., Texas State U.-San Marcos. 
 Analysis of Endangered Golden-cheeked Warbler Habitat Change from 2005 to 2010, Twelve Central Texas 

Counties. Fall 2010 semester, Four-student class project (GEOG 4427, Prof. A. Giordano), Advisor: T. Hayes 
(GEAA). 

 Mapping Wastewater Pipelines on the Recharge Zone of the Southern and Barton Springs Segments of the Edwards 
Aquifer, TX. Spring 2011 semester, Four-student class project (GEOG 4427, Prof. Y. Lu), Advisor: T. Hayes 
(GEAA). 

Determination of Tree-Shade Indices for Streets and Trails, City of Austin, TX. Fall 2011 semester, Six-student 
class project (GEOG 4427, Prof. A. Giordano), Advisors: T. Hayes (ECA) and A. Hanson (City of Austin). 

Watershed analysis: Spatial Correlations Among Tree-Canopy Cover, Land Use, and Water Quality, City of Austin, 
TX. Spring 2012 semester, Four-student class project (GEOG 4427, Prof. Y. Lu), Advisors: T. Hayes (ECA) and 
A. Hanson (City of Austin). 































MAP SHOWING WHOOPING CRANE MIGRATION CORRIDOR IN COMPARISON TO KEYSTONE I AND 
KEYSTONE LX PIPELINE ROUTES  

 

 





























JOSEPH F. TRUNGALE, P.E. 
Owner / Principal 

 

FIELDS OF EXPERIENCE 

Mr. Trungale is a professional engineer and the principal of Trungale Engineering & Science in Austin, 
Texas.  He has over 20 years of experience working in water resource planning and environmental flow 
studies, including work for the river basin commission responsible for raw water supply for Washington 
D.C., as a consultant with HDR Engineering managing regional water planning and availability modeling 
and as the surface water hydrologist for the Texas Parks and Wildlife River Studies program.  Mr. Trungale 
is currently an independent consultant with expertise in conducting instream flow studies to quantify the 
effects of changing flow regimes on aquatic habitat.  His expertise extends to groundwater-springflow 
studies, freshwater inflows for bays and estuaries, and regional and state water planning including water 
availability analysis and water rights review.  Mr. Trungale has an MS degree in Engineering from the 
University of Washington and has completed course work in pursuit of a PhD candidacy at Texas State 
University in Aquatic Biology. 

EDUCATION 

 Completed course work in pursuit of PhD candidacy, Aquatic Biology, Texas State University (San 
Marcos, Texas) 2010 

 M.S. Engineering, University of Washington (Seattle, Washington), 1996 
 B.A. English Literature, Georgetown University (Washington, D.C.), 1990 

PROFESSIONAL/TECHNICAL AFFILIATIONS 

 Texas State Board of Professional Engineers – Professional Engineer No. 92040 
 Member of American Society of Civil Engineers 

TECHNICAL REPORTS 

Trungale Engineering and Science, Texas Conservation Science, East Texas Baptist University (January, 
2017), Integrated Report on High Flow Pulses, Caddo Lake Institute and Sustainable River 
Program, Austin, Texas. (Still in Draft) 

 
Evan L. Turner, Kelly Savage, Joe Trungale, Terry Palmer, and Paul A. Montagna, (November, 2016), Effect 

of Freshwater Inflow on Habitat Suitability Change in Texas Bays, TEFI and NWF, Corpus Christi, 
Texas. (Still in Draft) 

 
Trungale Engineering and Science (September, 2016), Texas Environmental Flows Project Geospatial 

Water Rights Tool, TEFI, Austin, Texas. 
 
Trungale Engineering and Science (June, 2016), Technical Evaluation for Lower Colorado River Authority 
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Owner and Principal 
2004 - Present Trungale Engineering & Science Austin, Texas 

In 2004, Mr. Trungale established Trungale Engineering & Science and began working as an independent 
consultant. While continuing to conduct state of the science studies, he has brought his expertise in 
engineering and ecological science to broader contexts within the public policy and legal arenas.  He works 
with diverse groups of stakeholders and scientists to develop innovative solutions to natural resource 
challenges that balance growing human needs for water with the need to protect and maintain sound 
ecological environments.  In addition to addressing the needs of individual clients, he has also served on 
several science committees and testified as an expert witness in a number of precedent-setting decisions. 

Gulf Flows Project - Texas Environmental Flows Initiative 

Mr. Trungale is currently working as to support the Texas Environmental Flows Initiative (TEFI), a team of 
NGOs and university partners including the National Wildlife Federation, The Nature Conservancy, the 
Harte Research Institute, and the Meadows Center for Water and the Environment which is pursuing 
scientific and technical analyses to set the stage for one or more transactions to help permanently secure 
freshwater inflows for several Texas bay / estuary systems. The project is focused on three coastal 
watersheds, the Colorado-Lavaca, the lower San Antonio and the lower Trinity. Trungale Engineer 
supports this effort through the development of a Geospatial Database Tool which complies and 
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summarizes water right permit, use and availability and through the development and execution of water 
availbity models to test alternative water management strategies and estuarine circulation and salinity 
models to evaluate the benefits of these strategies. 

Technical Evaluations of Guadalupe-Blanco River Authority and Lower Colorado River Authority Projects 
– National Wildlife Federation 

Both the Guadalupe-Blanco River Authority (GBRA) and Lower Colorado River Authority (LCRA) are 
pursuing efforts to develop new off-channel reservoirs, or potentially aquifer storage and recovery 
projects, and divert water from the Guadalupe and Colorado rivers, respectively, into storage. These 
proposals would reduce instream flows in the river and freshwater inflows into the San Antonio and 
Matagorda Bay. TES was retained to assist NWF in assessing the reductions in instream flows and 
freshwater inflows expected from the proposed operations, understand the ecological significance of 
those changes, and support NWF advocacy efforts to mitigate those effects. 

Caddo Lake/Cypress Basin Environmental Flows Study - Caddo Lake Institute 

Since 2005, Mr. Trungale has worked with local, state and federal agencies and the Nature Conservancy 
to develop flow recommendations to protect the rivers and wetland surrounding Texas’ only natural lake. 
Mr. Trungale conducts and reviews scientific studies related to wetland connectivity and instream habitat 
to determine ecosystem flow needs for Caddo Lake and associated wetlands. Implementing a consensus 
based decision-making process; he has led a science based stakeholder process to develop 
recommendations for subsistence, base and high flow targets and conducted field studies to address 
priority research issues. He worked closely with the U.S Army Corps of Engineers and the local water 
supply organization to develop approaches to implement environmental flow recommendations and is 
currently developing a monitoring and adaptive management program to assess the efficacy of these 
recommendations on maintaining the ecological health of this system. 

SB3 work plans in Colorado and Guadalupe Basins. Texas Water Development Board 

Mr. Trungale worked on two separate teams to evaluate various aspects of the environmental flow rules 
adopted by TCEQ.  In the Colorado basin, he updated the state’s salinity and circulation model of 
Matagorda Bay in order to investigate how the recent drought has affected salinity in the bay.  In the 
Guadalupe basin, he worked with the San Antonio Bay Partnership to evaluate alternatives including 
acquiring existing water rights and storing them in underground aquifers to be used to supplement flows 
during times of low inflow. 

Assessment of Impacts of Proposed Marvin Nichols Reservoir in the Sulphur River Basin. Region D Water 
Planning Group 

Mr. Trungale recently completed a report assessing the adequacy of an analysis produced by Region C on 
the potential impacts of the proposed Marvin Nichols Reservoir on natural resources in the Sulphur River 
Basin.  His GIS-based assessment considered the potential impacts of the loss of overbank flow to 
maintenance of bottomland hardwoods. 

Evaluation of Brazos BBASC recommendations and review of TCEQ implementation of Brazos Rules into 
WAMs. National Wildlife Federation 

Mr. Trungale attended a number of facilitated meeting of the Brazos Basin and Bay Advisory Stakeholder 
Committee as they deliberated over their recommendations to TCEQ regarding the BBEST Environmental 
Flow regime recommendations report. He provided analysis of the competing proposals and provided 
input on the BBASC minority report.  After the rules were adopted, he evaluated their implementation 
into the Brazos WAM and provided comments to TCEQ. Finally, Mr. Trungale produced a technical analysis 
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of the implementation and evaluation, including costs, of alternative flow recommendations on 
hypothetical water development projects. 

Lake Ralph Hall – Texas Conservation Alliance 

Mr. Trungale conducted analysis of the costs of the proposed Ralph Hall reservoir, including a comparison 
of that project with other alternatives, and generated cost estimates for a new alternative. He provided 
expert report and testimony in support of protestant (TCA) in the matter of the Application of Upper 
Trinity Regional Water District for Water Use Permit No. 5821 (SOAH Docket No. 582-12-5332). 

Analysis of the Lower Colorado River Authority Water Management Plan - Colorado Water Issues 
Committee of the Texas Rice Industry Coalition for the Environment  

In response to the historic drought currently underway in central Texas the LCRA has applied for a number 
of emergency orders that allow them to completely curtail releases of water for rice irrigators.  Mr. 
Trungale was retained by CWIC to analyze the proposed emergency order and develop alternatives that 
would achieve a more equitable balance among all of the water users in the basin.  He reviewed the 
proposed, current and past water management plans, used LCRA’s stochastic model to forecast future 
combined storage in the highland lakes assuming the proposed and alternative emergency orders and 
produced a technical report.  Mr. Trungale testified as an expert witness testimony (TCEQ Docket No. 2-
14-0124-WR / SOAH Docket No. 582-14-2123 (LCRA WMP Emergency Order)) describing his conclusions 
that the same level of protection for upstream interests could be achieved with a more moderate order.  

Learning from Drought: Next Generation Water Planning for Texas – Texas Center for Policy Studies  

Under a grant from the Meadows Foundation, Mr. Trungale co-authored a report that analyses the Texas 
regional and state planning process.  The report includes: an analysis of the assumptions and methods 
employed to develop forecasts for municipal, irrigation and stream electric water demands; calculations 
of water available from existing supplies, including estimates of additional supplies that could be made 
available if drought contingency plans are incorporated; and a discussion of the need to provide water for 
the protection of a sound environment. The report includes several policy recommendations to develop 
a more sustainable water plan. 

Effect of Diversions from the Guadalupe San Antonio River Basins on San Antonio Bay - The Aransas 
Project 

Mr. Trungale produced a technical report on behalf of The Aransas Project, an alliance of citizens, 
organizations, businesses, and municipalities seeking responsible water management of the Guadalupe 
River Basin and bays.  In 2011, TAP filed a federal lawsuit in the United States District Court for the 
Southern District of Texas, Corpus Christi Division, against several officials of the Texas Commission on 
Environmental Quality (TCEQ) in their official capacities for illegal harm and harassment of Whooping 
Cranes at and adjacent to Aransas National Wildlife Refuge in violation of the Endangered Species Act.  
Mr. Trungale testified as an expert witness in this trial describing how future changes in inflow are 
expected to alter salinity patterns in San Antonio Bay.  His analysis focused on salinity thresholds for Blue 
Crabs, an important for source for the cranes, in the vicinity of the Aransas National Wildlife Refuge. 

Instream Flow – Habitat Relationships for the Nueces River Basin and the Upper Rio Grande Basin 

Mr. Trungale conducted extensive field data collections and developed instream habitat simulation 
models for selected locations in the Nueces and Upper Rio Grande River basins in order to develop 
predictive relationships which describe the response of instream available habitat over a range of flows.  
These relationships will be used to evaluate the flows that may be recommended by the Bay and Basin 
Expert Science Teams as part of their charge under the Senate Bill 3 Environmental Flows mandate. 
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Brazos River Instream Flow Study - Texas Rivers Protection Association & Friends of the Brazos River 

Mr. Trungale analyzed the Brazos River Authority systems operation permit application and evaluated 
effects on instream flows to support environmental and recreation flow needs. Mr. Trungale characterized 
flow regimes under pre-development and currently modified management scenarios using a Water 
Availability Model (WAM) developed for the Brazos River Systems Operations Permit application which 
seeks to appropriate water from the Brazos River. He provided expert testimony in support of protestants 
(Friends of the Brazos River) in the matter of the application by Brazos River Authority for Water Use 
Permit No. 5851 (SOAH Docket No. 582-10-4184; TCEQ Docket No. 2005-1490-WR). 

Llano River Sand and Gravel Mining Protest 

Mr. Trungale conducted analysis of potential impacts from sand and gravel operations in the Llano River 
specifically with respect to compliance with 31 TEX ADMIN. CODE § 69.108 (c) including the evaluating 
sediment budget, erosion rates of the river segment to be mined, and the effect on coastal and receiving 
waters. He provided expert report and testimony in support of protestants (Peron and others) in the 
matter of an application of Joe B. Long and Mark L. Stephenson for a Sand and Gravel Permit (SOAH Docket 
No. 802-09-4552). 

Colorado and Lavaca River Basins and Matagorda Bay and Basin Expert Science Team (BBEST) and Trinity 
and San Jacinto River Basins and Galveston Bay and Basin Expert Science Team (BBEST) 

As a Texas Senate Bill 3 Expert Science Team member, Mr. Trungale developed science based flow 
recommendations for rivers and freshwater inflows.  This included analysis of hydrology and hydraulics, 
biology, water quality and geomorphology to refine and validate hydrology based instream flow 
recommendations. He applied a salinity zonation approach to predict ecologically relevant salinity 
response to changes in freshwater inflows.  

Lower Colorado River Instream Flow Study – Lower Colorado River Authority/San Antonio Water 
System 

Mr. Trungale developed models to evaluate the effects of flow alterations, specifically related to a 
proposed water development project to provide water from the Colorado River to the City of San Antonio.  
He was responsible for several components, which included performing reconnaissance to determine 
study sites, developing conceptual study flow charts, collecting physical and hydrologic data to model and 
characterize hydraulic habitat, analyzing results, recommending flow targets and preparing a final report. 

Review of Desktop Methods for Establishing Environmental Flows in Texas Rivers and Streams – Texas 
Commission on Environmental Quality 

Mr. Trungale provided technical support to the workgroup tasked with evaluating the current default 
method for determining instream flow needs, primarily for the purpose of defining special conditions 
within water rights permits.  This included making comparisons between naturalized and gauged flows 
and between Lyons method and values derived from Indicators of Hydrologic Alteration (IHA) software as 
well as comparing estimates from desktop methods and recommendations from a comprehensive site 
specific study. 

Kinney County Groundwater Management – Kinney Country Farmers and Ranchers Association 

Mr. Trungale supported the coalition of ranchers and farmers to protect local wells and springs from 
excessive groundwater diversions and transfers. He evaluated previous and current studies, including 
Groundwater Availability Modeling (GAM) and provided support recommendations for springflow needs 
and approaches to meet these needs. Mr. Trungale provided affidavits to the Kinney County Groundwater 
Management District. 
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San Marcos River Foundation Instream Flow Permit Application – San Marcos River Foundation 

Mr. Trungale provided technical guidance to the San Marcos River Foundation, a local non-profit which 
had applied for a permit for the protection of instream and freshwater inflows in the Guadalupe River.  
He also performed Water Availability Modeling (WAM) to support permit application, evaluated 
completed applications, and researched the TCEQ permitting policy to evaluate precedence and authority 
of the agency to grant such permits.  Finally, Mr. Trungale evaluated state methodology to determine 
freshwater inflow needs for San Antonio Bay and continues to monitor activities to the Commission on 
Environmental Flows and their Science Advisory Committee. He provided affidavits in the matters of water 
rights applications from the San Marcos River Foundation and the Canyon Regional Water Authority. 

Surface Water Hydrologist 
1999 - 2004 Texas Parks and Wildlife Department San Marcos, Texas 

Mr. Trungale’s work at TPWD encompassed a large scope of projects including collecting and analyzing 
field data and developing hydraulic and habitat models to determine instream flow needs to support 
healthy ecosystems.  In addition, he collected physical and biological data which included surveying 
stream cross sections and benchmarks with levels, total stations and GPS, measuring discharge with flow 
meters, collecting bathymetry with digital transducer and echosounder connected to GPS units, 
characterizing and mapping stream cover and substrate, collecting biological data, primarily fish, using 
seines, boat and backpack shockers, and also some limited collecting of chemical data primarily using 
automated data loggers.  He performed statistical and time series analysis on hydrologic and hydraulic 
data, specifically calculating watershed and stream channel and flow statistics that have biological 
significance, e.g. Indicator of Hydrologic Variability (IHA) (central tendency, recurrence intervals, 
frequency and duration) and that may be used to develop or refine instream flow standards and 
requirements.  Also Mr. Trungale developed and ran 1D and 2D hydrodynamic models including PHABSIM, 
River2D and SMS/RMA2, water quality models (SNTEMP and BASINS).  He developed spreadsheet and GIS 
tools to analyze outputs of habitat preference and utilization.  At TPWD, Mr. Trungale served as an agency 
expert on issues related to surface water hydrology in statewide permitting and planning including a 
review of major water rights applications, water availability modeling, reservoir yield calculations and 
departmental and state water planning processes. 

Water Availability Models to Assess Alterations to Instream Flows 

Mr. Trungale used water availability models to assess alterations to instream flows under current 
conditions and full authorized use assumptions.  He developed monthly benchmark flow values at 72 sites 
throughout Texas based on a percentage of daily naturalized median flow (similar to the regulatory default 
method) and calculated the frequency of meeting or exceeding these benchmarks under natural and 
modeled assumptions.  Finally, Mr. Trungale characterized the level of alteration based on the difference 
in percent of time targets met between natural conditions and full authorized use.  

Guadalupe Instream Flow Study 

Mr. Trungale was responsible for characterizing flow regime at three sites on the Guadalupe River by 
reviewing and comparing historical stream flow records, calculating flow statistics, and producing 
cumulative frequency graphs.  He also collected physical and biological data at three sites on the 
Guadalupe River by several methods, including surveying cross section depths and water surface 
elevations, taking velocity measurements according to USGS protocol and calculating discharge, collecting 
bathymetry data using a boat mounted Echosounder/GPS system, and making substrate and cover calls 
and fish collections.  Mr. Trungale developed 1D (PHABSIM) and 2D (SMS/RMA2 and River2D) hydraulic-
habitat models including calculating stage-discharge relationship (rating curve), running and calibrating 
models and producing maps of model depths, velocities and habitat. 



Joseph F. Trungale, P.E. 
Owner / Principal 

9 
 

Regional Environmental Monitoring Assessment Program (REMAP) 

Mr. Trungale’s involvement in REMAP included collecting physical and biological data for small streams in 
East Texas including surveying cross section depths and water surface elevations, measuring velocity 
according to USGS protocol and calculating discharge.  He also made substrate and cover calls, and 
developed spreadsheets to calculate summary statistics for more than 200 sites.  The calculated statistics 
for each cross section included calculation of wetted width, maximum and median depth for current water 
surface elevations, bank full and flood prone areas.  Mr. Trungale also summarized fish species collected 
at each site.  Using GIS Software, Mr. Trungale calculated drainage areas for more than 200 sites using 
digital elevation models and land use density for each site according to Anderson scale and land use land 
cover data sets.  Finally, Mr. Trungale developed programs to calculate the regionalized Index of Biotic 
Integrity (IBI) for fish and benthic macroinvertebrate metrics. 

Evaluation of Spring Flows to Support the Upper San Marcos River Spring Ecosystem, Hays County, Texas 

Mr. Trungale characterized flow regime by reviewing and comparing historical stream flow records, 
calculating flow statistics, and producing cumulative frequency graphs.  He also developed a 1-D hydraulic-
habitat model (PHABSIM) including calculating stage-discharge relationship (rating curve), by performing 
log-log regression between observed stage and discharge pairs at 28 cross sections, calculating velocities 
at each station within each cross section at a range of discharges using Manning’s equation to solve for 
“n” at each station (in this context “n” acts as a roughness distribution factor across the cross section), 
calculating weighted usable area as a function of flow for target species (in this case five native plant 
species) by relating habitat suitability indices to modeled depths and velocities, and performing time 
series analysis to calculate weighted usable area over period of record to access historical variable and 
duration of “good” habitat conditions.  In addition, Mr. Trungale developed a stream temperature model 
(SNTEMP) using results from hydraulic modeling and additional observed data to create inputs for a 
stream temperature model including latitude, elevation, travel time, stream width, shading data, and 
historical meteorological data (used for alternative scenarios).  Finally, he modeled net heat flux = solar 
radiation + atmospheric radiation + vegetative radiation + evaporation + convection + conduction + 
friction-water’s back radiation on a monthly time step, validated results against observed water 
temperatures, and predicted flow rates at which temperature thresholds might be violated. 

Project Engineer 
1997 - 1999 HDR Engineering, Inc. Austin, Texas 

As a Project Engineer for HDR Engineering, Inc., Mr. Trungale developed water availability models and 
regional water plans. He was a principle programmer for state water availability models for the Guadalupe 
and San Antonio River Basins. Mr. Trungale was a project manager for new reservoir alternatives in the 
South Central Texas Regional Planning Study. He integrated long-range water supply plans for state 
sponsored regional planning studies based on demand projections, availability of new supplies, cost and 
environmental impacts. He modified reservoir yield simulation models for analysis and assessment of 
water supply alternatives on a daily time step.  Models were evaluated for both the reliability of these 
alternatives to supply water as well as their impact on natural and aquatic resources downstream. Other 
projects included sizing and laying out potential pipeline routes and accessing costs for municipal water, 
sewer and drainage structures. 

Guadalupe River Basin Water Availability Model 

Serving as a Principle Modeler for the Guadalupe San Antonio Water Availability Model (GSA WAM), Mr. 
Trungale built a GSA water rights dataset which included reviewing permits, assigning priority dates and 
a diversion location to a geographical coordinate. He calculated monthly distribution factors, created 
storage area curves, and estimated historical evaporation rates.  Mr. Trungale modified naturalized flow 
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sets including updated spring flow sets. Basin specific modifications were made to the WAM source code 
to calculate daily operations for Canyon Reservoir to meet FERC and hydropower daily flow requirements, 
including modifications to handle special permits (Braunig/Calveras/Victoria), and Medina/Diversion Lake 
leakage. Alternative scenarios were devised to evaluate changing return flow assumptions, exclusion of 
cancelable and term permits, and accounting for reservoir sedimentation.  Model runs were performed 
to validate and present results. 

South Central Texas (Region L) Water Planning 

Mr. Trungale was a Project Manager for the SB1 Region L planning study for five new reservoir alternatives 
in the GSA.  He managed a $20,000 budget and supervised the work of other project engineers.  He 
calculated availability for water diversion into storage facilities with the constraints of meeting 
downstream senior water rights and bay and estuary flow requirements.  He calculated reservoir yields 
subject to local evaporation and meeting a three-tiered environmental flow pass through, the impact of 
diversion at the site and at the mouth of the bay and the unit cost of water for the project. Mr. Trungale 
summarized yield estimates, costs and implementation/feasibility issues. 

Environmental Criteria Refinement Study 

Mr. Trungale modified the Texas Water Development Board's reservoir yield model (SIMDLYYD) to accept 
monthly flows, pass throughs for senior downstream water rights, bay and estuary flows, daily flows from 
a nearby reference gage, and to convert the daily values to monthly values.  The model performs a mass 
balance on a proposed reservoir, passing flows to meet environmental targets based on triggers and 
iterating on storage to calculate evaporative losses.  He calculated reservoir yield by increasing diversions 
until reservoir volume goes to zero. Options were also included for "stacking" pass throughs for instream 
flows on top of flows for bays and estuaries. Mr. Trungale performed this analysis on 7 proposed reservoirs 
in the South Central region.  At one site, Sandies Creek, he made additional model runs to examine the 
effects of changing pipeline capacity. He compared resulting flows at the diversion site and the bay inflow 
with pre-project flow by calculating cumulative exceedance and monthly medians.  Mr. Trungale ran fish 
production and salinity models to evaluate bay and estuary impacts. 

Water Resource Systems Engineer 
1996 - 1997 Interstate Commission on the Potomac River Basin  Rockville, Maryland 

During this period, Mr. Trungale managed raw water supply sources and planned for future water supply 
needs for the Washington, D.C. metropolitan area.  He designed and maintained a hydrologic computer 
simulation model of the Potomac River Basin for use in long term planning of water supply needs.  He 
issued monthly water supply outlook forecasts to alert Washington area water suppliers as to the 
likelihood of drought. He was responsible for scheduling water supply releases from storage facilities in 
the event that natural stream flow in the Potomac would be insufficient to meet current water supply 
demands. Mr. Trungale provided technical support and participated in planning efforts related to a range 
of water supply issues including yield analysis of current and future projects, management of water supply 
agreements across state lines, development of alternatives to meet future water supply needs, 
maintenance of historic flow and demand databases, development of local watershed groups and 
investigation of threats to future safety of area water supply. 

Engineering Technician 
1994 - 1996  ACT-ACF Comprehensive Water Resource Study Seattle, Washington 

Serving as an Engineering Technician, Mr. Trungale developed a user-friendly computer simulation model 
to develop and analyze alternatives to manage water resources shared between three states and a wide 
range of stakeholders.  He designed and programmed an object oriented computer simulation model 
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using Stella™ software for use by local and regional stakeholders, Alabama-Coosa-Tallapoosa (ACT) river 
basin. Mr. Trungale incorporated surface and ground water resources as well as findings from 14 
concurrent studies. He met with public and private contractors and with representatives of environmental 
and planning departments from Georgia, Alabama, Florida and the federal government.  Mr. Trungale 
consulted  with these and other groups and developed measures of performance for municipal, industrial, 
and agricultural demands, hydro and thermal power production, environmental impacts on streams and 
reservoir lakes, and navigation and economic impacts. As a working group member, he had an extensive 
role interacting with stakeholders and making public presentations. 

COMPUTER EXPERIENCE 

 Surface Water Modeling (TxBLEND, WRAP, HEFR, RMA-2, River-2D, HEC-RAS) 
 Statistical Software Packages (S-Plus, R, Conoco, Primer) 
 Productivity (MS Excel, Word, Power Point) 
 GIS (ArcView, Spatial Analyst, 3D Analyst) 
 Database (Access, SQL) 
 HTML, FORTRAN, VB, C 
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