James Lee Jordahl

Soil Scientist, Environmental Scientist, Project Manager

Education

Ph.D. Civil and Environmental Engineering (Environmental Science), University of lowa
(1997) (Dr. Jerald Schnoor, Advisor)

M.S. Agronomy (Soil Management), lowa State University (1991) (Dr. Douglas Karlen,
Advisor)

B.S. Farm Operations, lowa State University (1982)

Work History

2021-2026 — lowa State University, Bioeconomy Institute, Ames, IA (Project Analyst —
Program Specialist 1)

2015-2021 - lowa Agriculture Water Alliance, Ankeny, IA (Director of Programs and
Operations)

2002-2015 — CH2M HILL, Des Moines, lowa (Principal Technologist, Global Technology
Leader for Natural Treatment Systems 2007-2014)

1997-2002 — CH2M HILL, Portland, OR (Senior Technologist)

1983-1992 — USDA Soil Conservation Service (Winneshiek, Clayton, Chickasaw, Humboldt
Counties in IA, with educational leave 1989-1991) (District Conservationist, Soil
Conservationist)

Expertise

Professional expertise includes carbon programs, project management, public-private
partneships, reclamation of highly disturbed soils, management of salt affected soils and
waters, soil fertility, treatment wetlands, soil erosion control, greenhouse gas issues for
plant/soil systems, land application of wastewaters and solid residuals, irrigation water
guality and phytoremediation. In addition to project experience across much of the U.S.,
have provided consulting services for projects in Australia, Brazil, Canada, France, Iraq, Italy,
Saudi Arabia, South Korea, and the United Arab Emirates.

lowa State University

Project Analyst, lowa State University, Bioeconomy Institute, Ames, IA (2021-2026).
Provide project management support, event planning, reporting writing, editing, and
leadership support on emerging carbon program area. Example projects include:

e Lead author and project manager for successful publication of peer-reviewed
paper. Jordahl, J., M. McDaniel, B.A. Miller, M. Thompson, S. Villarino, L.A. Schulte.
2023. Carbon Storage in Cropland Soils: Insights from lowa, United States. Land 12:
1630. https://doi.org/10.3390/land12081630
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https://doi.org/10.3390/land12081630

® Co-Editor of ‘Carbon Science for Carbon Markets: Emerging Opportunities in lowa’.
Played key role in the development and completion of this 287-page report, which
combined the efforts of 51 faculty and staff across 4 colleges. Roles included
advising and coordinating with chapter authors, assisting with strategy
development, editing, and lead author of a chapter on monitoring, verification, and
reporting. Project team received Dean’s Award for Exceptional Contributions to the
College of Agriculture and Life Sciences. Led development of 4-page brochure on
the report for the ISU Day at the Capital event.

e Project Manager/Event Planner, ‘Carbon Removal Forum 2022: Focus on Soil
Carbon Measurement.’ Central role in planning and execution of successful on-line
forum with ~200 participants and two nationally known keynote speakers. The
Carbon Removal Forum is the second in a series of campus-wide events to harness
knowledge and capacity toward developing an lowa State University program in
agriculturally-based carbon removal that could contribute toward mitigating climate
change.

e Project Manager/Event Planner, ‘ISU Soil Carbon Measurement Workshop.’
Central role in planning and execution of successful 2-day workshop with ~35 faculty
and staff from multiple departments.

e Project Manager/Event Planner — ‘Carbon’ Table at Farm Progress Show. Central
role in planning and execution of successful first carbon-focused display for lowa
State. Engaged and trained multiple faculty and staff to host the booth for all 3 days
of the show. Led development of 4-page brochure on measuring soil organic
carbon.

e |ISU Awards
o 2023 - Professional and Scientific Outstanding New Professional (university-
wide)
o 2023 - Professional and Scientific Outstanding New Professional, College of

Agriculture and Life Sciences

o 2022 - Dean’s Citation for Extraordinary Contributions to the College of
Agriculture and Life Sciences

lowa Agriculture Water Alliance

Programs and Operations Director, lowa Agriculture Water Alliance, Ankeny, IA (2015-
2021). Managed projects and budgets for the IAWA and reported to the founding
organizations (lowa Corn Growers, lowa Soybean Association, and lowa Pork Producers
Association). Lead responsibility for IAWA’s Advisory Council, which includes all of lowa’s
commodity organizations, many state and federal agencies, and NGOs. Example projects
include:

e Project Manager; Midwest Agriculture Water Quality Partnership (2015-2021).
Successfully co-led the implementation of the first phase of $11M project, in close
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coordination with IDALS, such that the team was ultimately successful in securing a
$8.5M, 5-year renewal. | led coordination of 48 partners, including NGOs,
corporations, commodity organizations and government agencies.

e Project Manager; Conservation Infrastructure Initiative (2016-2021). Coordinated
efforts of Strategy, Conservation Drainage and Cover Crop working groups to
implement 47 recommendations to accelerate efforts on the lowa Nutrient
Reduction Strategy. Editor and primary author of the C.I. Action Plan and a summary
report included as an Appendix to the 2018-2019 Annual Progress Report of the
lowa Nutrient Reduction Strategy. This effort has required close coordination on my
part with IDALS, IEDA, ISA, AgriDrain, PFl, LaCrosse Seed, and Montag
Manufacturing.

CH2M HILL

Wetland, Treatment Wetland, Riparian, Stormwater, and Watershed Studies

Task Lead, Development of Recommendations for Aquatic Weed and Algae Control in Cooling
Water Pond, Coal Creek Station, Great River Energy, North Dakota (2013-2014). The power plant
was seeking to reduce high maintenance costs driven by an aquatic weed in a cooling water supply
pond, which was plugging intake screens, and prolific algae growth on the upper surface of cooling
towers. In close coordination with staff developing recommendations on mitigating corrosion issues,
led development of detailed technical memoranda summarizing both aquatic weed and algae
control options and a recommended approach. Presented draft alternatives to the client.
Ultimately recommendations with some modifications were implemented, and control of both the
aquatic weed and algae was achieved.

Soils Lead, Evaluation of Treatment Wetland Alternatives, City of Spokane, WA (2013). Played a
key role in a high level evaluation of the potential to divert reclaimed water from the Spokane
wastewater treatment plant (WWTP) to a system of wetlands that would ultimately discharge to a
paleochannel before returning subsurface to the Spokane River. Evaluated soil suitability in the
study area and coordinated development of the final report.

USEPA Lincoln Park Riparian Restoration, Milwaukee,WI. (2013). Provided soil science expertise in
support of a complex riparian restoration project in an urban park.

Soil/Sediment Lead, Operational Regional Wetlands Monitoring Program, (Consortium of oil sands
companies), Alberta, Canada. (2012-2013). Led development of detailed matrices of analytical
approaches to assess soil and sediment-related wetland stressors potentially associated with oil
sands mining activities, and adapted a number of standards of practice for sampling and analysis.
Played a key role in development of the cost estimate for the program, coordinating efforts of both
Canadian and U.S. staff.

Task Lead, Nutrient Removal Capacity Assessment for Wetland Systems in Coastal Louisiana,
Office of Coastal Protection and Restoration (2010-2011). Overall study purpose is to evaluate the
potential of nutrient credits as a funding mechanism for wetland protection and restoration in
Louisiana. Led development of extensive literature review to evaluate the capacity of these systems
to remove nitrogen and phosphorus, and mentored new wetland scientist on drafting deliverables
and treatment wetland modeling.
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Task Lead, Pretreatment Alternatives Upstream of Wetlands for Phosphorus Treatment of
Klamath River Flows, PacifiCorps, Oregon. (2010-2011). Led development of extensive literature
review of potential approaches to enhance wetlands treatment of phosphorus, and their
applicability to the Klamath Basin region. These approaches included various chemical amendments
to wetlands or wetland influent such as alum and calcium based amendments, periphyton and
submerged aquatic vegetation approaches, sequential treatment approaches, and potential
integration with conventional treatment approaches. Presented a summary of these approaches to
a stakeholders meeting.

Task Lead; Infiltration Rate Issues for Temperature Control Treatment Wetland, Albany, OR
(2009). Prepared an analysis of soil infiltration rates as a key component of the overall site water
balance for a treatment wetland system designed to reduce the temperature of a combined flow of
municipal and industrial wasteater. NRCS reference values, the tendency for wetland infiltration
rates to decline with time (self sealing), subsurface hydrogeology, and reference data from a similar
site were considered in the analysis. Collaborated with a hydrogeologist to include an evaluation of
likely impacts of infiltration on groundwater quality (TDS).

Senior Review; Great Lakes Legacy Act Habitat Restoration Project, Ashtabula River Area of
Concern, U.S. EPA (2009). Provided senior review of draft and final design drawings for a riparian
restoration area. Project components included in the review included submerged wetland plant
establishment along a flowing river, emergent wetland systems, bioengineering components
(streambank stabilization using live stakes, etc.), riparian woodland restoration, and related grass
seedings.

Senior Review; Lower Fox River Operable Unit 1 Remedial Design — Site Restoration Plan (2009).
Provided senior review on wetland restoration plans for a CERCLA site in Wisconsin.

Task Lead; Evaluation of Wetlands Options for Water Supply Reservior Protection, Norfolk, VA
(2008). Led comprehensive review of the potential for treatment wetlands, habitat restoration, and
mitigation approaches to accomplish water quality improvement in a large watershed (Western
Reservoir System). The review included an analysis of river diversion treatment wetlands, iron and
manganese treatment in wetlands, TOC treatment, treatment of runoff from agricultural areas, and
issues associated with wetland and stream restoration and mitigation wetlands. Preliminary
modeling was conducted to determine land area requirements to treat 4 mgd flows from
groundwater wells using treatment wetlands.

Task Lead; Evaluation of Treatment Wetlands for Treatment of Effluent from an Advanced Water
Treatment Facility, Yarra River, Australia (2008). Conducted an analysis and developed a summary
technical memorandum to evaluate the potential use of large scale treatment wetlands (2000 ha)
for additional polishing nutrients in effluent flows and providing temperature adjustment from a
planned advanced water treatment facility, prior to discharge to the Yarra River. Protection of fish
habitat was a key objective.

Task Lead; Soils Suitability for Treatment Wetlands, National Frozen Foods, Albany, OR (2008).
Developed a technical memorandum summarizing the characteristics of site soils and suitability for
construction of a “leaky” (hyporheic discharge) treatment wetlands system for a food processor.

Lead Technologist; Development of conceptual design, pilot system design and operation for
treatment wetland system for reverse osmosis concentrate; Brisbane, Australia (2007).
Coordinated input of treatment wetland experts from U.S., Canada, and local subcontractor in
Australia to design, construct, operate, monitor and evaluate a pilot system for treatment of RO
concentrate prior to discharge to the Brisbane River.
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Task Lead, Natural Wetlands as Treatment for On Site Sewage Systems, Anne Arundel County, MD
(2007). Led a conceptual evaluation issues associated with conveying discharges from on-site
‘cluster’ sewage treatment systems to natural forested wetlands as an option for water quality
improvement. One key concern was that the discharge not create a new shellfish harvesting closure
area. The study included a review of wetland types in the Hunter’s Harbor area, land area available
vs. required, level of treatment expected for nutrients and pathogens, ecological impacts to
receiving wetlands, operations and maintenance issues, regulatory issues, economic feasibility, and
recommendations for piloting.

Task Lead, Constructed Wetlands Evaluation for Industrial Facility in the Upper Midwest, (2007).
Provided a general summary of treatment wetlands technology and modeled treatment wetland
performance for an industrial discharge. Consituents of concern included TSS and ammonia.

Task Lead; Soil and Vegetation Components Stormwater Treatment System, Air National Guard,
Orange, CN (2007). Led development of drawings and specifications for bioinfiltration areas as part
of implementation of a stormwater management plan. Plans included turf, shrub, and tree
components, and construction of the appropriate soil profile for the infiltration areas.

Lead Technologist; Treatment Wetlands Analysis, Australian Capital Territory Environment and
Water Corp. (ACTEW). (2007) Conducted an analysis and developed a summary technical
memorandum to evaluate treatment wetland sizing and performance for wetlands designed to treat
discharges to Cotter Dam. Temperature and nitrate treatment was evaluated for various potential
configurations.

Senior Advisor; South River Watershed Study; Anne Arundel County, MD (2006). In a watershed
with significant agricultural lands, there was the need to carefully evaluate agricultural practices,
runoff quality, and BMP effectiveness, and to aggregate data for the county’s watershed
management tools. The senior advisor role included providing guidance on agricultural practices,
BMPs on agricultural lands, and agricultural agencies, and review of summary reports.

Constructed Wetland Treatment System; Confidential Client (2006). Led conceptual design and
final design of a constructed wetland treatment system to address both cyanide and arsenic at a
mine site in desert environment.
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Salinity Management

Co-Principal Investigator and CH2M HILL Project Manager, Development of an Information
Clearinghouse on Concentrate and Salt Management, WateReuse Foundation (2009-2011). Led a
team of CH2M HILL reuse and desalination experts as project manager and principal author (for
section on beneficial uses of concentrate) on a project designed to assemble a comprehensive
information clearinghouse on concentrate (residuals from desalination) and salt management
practices, teamed with Mickely & Associates. The project was designed to provide a basis for
developing guidelines for concentate management and disposal in water reuse and desalination
projects. Other project sponsors include the U.S. Bureau of Reclamation and the California
Department of Water Resources.

Lead, Evaluation of Low-Cost Desalination Options for Agriculture, (Internal Technology Initiative),
(2011). Led development of a summary and evaluation of emerging technologies that could make
desalination feasible for agricultural purposes. The review included water quality requirements for
irrigation, reverse osmosis drip irrigation, wind and solar powered systems, ambient energy
systems, seawater greenhouses, and forward osmosis.

Technical Lead, Independent Review of Produced Water Blending and Irrigation Plans
(Confidential Industrial Client, Australia) (2009). Conducted a detailed review of salinity issues in
support of a plan to blend treated produced water with fresh water for irrigation at four different
sites. Evaluated proposed blend ratios and developed revised calculations to meet intended total
dissolved solids (TDS), sodium adsorption ratio (SAR), and residual sodium carbonate targets (RSC),
hazards of precipitation and related acid addition needs using the WaterPro! Model. Developed a
summary on the background and role of RSC calculations.

Task Lead, Cost Data for Treatment Wetlands Used for Concentrate, Werribee Irrigation District,
Melbourne Water, Melbourne, Australia (2009). Developed cost and sizing data for treatment
wetlands as an option to address constituents in concentrate derived from desalination.

Senior Reviewer, Beneficial Uses of Desalination Concentrate Studies, MASDAR Project, Abu
Dhabi, UAE (2008). Provided review of proposals and deliverables for beneficial uses of concentrate
derived from desalination as part of landmark project established to demonstrate and evaluate
sustainability technologies and practices, and took part in an on-site workshop.

Senior Reviewer, Landscape Irrigation, MASDAR Project, Abu Dhabi, UAE (2007). Provided
technical review of landscape irrigation concepts, related water balance issues such as basis of
evapotranspiration estimates, and the possible integration of an agricultural component for a
landmark project established to demonstrate and evaluate sustainability technologies and practices.

Task Lead, Irrigation Water Quality Assessment Tool (2002). Led development of an Excel-based
tool for irrigation water quality assessment, including evaluation of crop tolerance, loading rates of
nutrients and metals, leaching fraction evaluation, and other components. Provided on-line training
on the use of the tool to the firm’s Agricultural Services technology group.

Task Lead; Owens Dry Lake Dust Mitigation; Los Angeles Department of Water and Power; Owens
Dry Lake, CA (2002). Task lead for field scale research study on water treatment for highly saline and
alkaline irrigation water. Study evaluated use of chlorine, bromine, and scaling inhibitors for
subsurface drip irrigation.

Task Lead; Owens Dry Lake Dust Mitigation; Los Angeles Department of Water and Power; Owens
Dry Lake, CA (January 2001 - August 2001). Task lead for design of fertigation and water treatment
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system for 2400-acre phytostabilization project based on a halophytic plant (Distichlis spicata). The
system included a containment structure, storage tanks and injection pumps for various fertilizer
solutions, acid, chlorine, and a scaling inhibitor.

Senior Reviewer, Wetlands Treatment of Desalination Concentrate, USBR, Goodyear, AZ (2008).
Provided quality control review of pilot system design concepts for wetlands treatment of reverse
osmosis concentrate in an urban desert environment.

Task Lead, Internal Initiative on Salinity Management for Agricultural Services Technology (2006).
Products included a summary of models for soil and irrigation water salinity management (irrigation
water quality, root zone water balance, unsaturated zone models, watershed scale models, related
databases and platforms), a TM describing a crop-based salinity management concept, a TM
describing issues in Murray Darling region of Australia, and development of an updated version of
an irrigation water quality assessment tool.

Concentrate Disposal Expert; Joint Water Reuse and Desalination Task Force; San Diego, CA
(October 2005). Invited as concentrate disposal expert to take part in San Diego workshop to
establish research priorities for membrane concentrate disposal.

Owens Dry Lake Dust Mitigation; Los Angeles Department of Water and Power; Owens Dry Lake,
CA (2005-2006). Conducted optimization analysis of water treatment and fertigation system for
2400-acre phytostabilization project based on a halophytic plant (Distichlis spicata).

Task Lead; Los Angeles County Sanitation District; CA (2004-2006). Task lead for evaluation of the
basis for establishing a threshold for chloride for nursery or horticultural crops grown the Upper
Santa Clara River watershed in California. Conducted extensive literature review and evaluation,
conducted on-site interviews with area growers, and presented results to local stakeholders group
including members of the Los Angeles Regional Water Quality Control Board. Task lead for
developing series of research alternatives for determination of a chloride threshold for strawberries.

Principal Investigator/Project Manager/Primary Author; Beneficial and Non-Traditional Uses of
Concentrate Report; WateReuse Foundation and Joint Water Reuse and Desalination Task Force
(2004-2006). Led development of an approximately 330 page report examining Beneficial and Non-
Traditional Uses of Concentrate, where concentrate is the reject water from membrane-based
desalination systems, such as reverse osmosis. Primary author of extensive chapter on salinity
management issues for irrigation of salt affected waters. Coordinated input from a wide range of
CH2M HILL experts and a number of water utility partners, including Los Angeles Department of
Water and Power (CA), Southern Nevada Water Authority (NV), St. John’s Water Management
District (FL), San Antonio Water System (TX), City of Phoenix (AZ), Jordan River Water Management
District (UT), and city of Aurora (CO). WateReuse Foundation and Joint Water Reuse and
Desalination Task Force.

Technology Lead; Luggage Point Treatment Wetlands Project, Brisbane, Australia (2007-2008).
Technical lead for development of concept report, pilot system design and operation for a
treatment wetland system to treat a concentrate stream from an advanced water reclamation
facility using reverse osmosis. System included both upflow peat beds and surface flow wetlands.

Lead Technologist; Golf Course Effluent Reuse; Las Campanas, NM (2003-2005). Lead technologist
for evaluation of management of water balance and salt-related issues associated with effluent
reuse for a golf course in an arid environment. Assessed water quality issues, soil and plant data,
and recommended various management approaches.
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Soil Science Lead; Integrated natural treatment system for Stream Water Quality Improvement,
Roseburg, OR (2007-2008). Lead scientist for project designed to remove phosphorus and other
contaminants from a municipal wastewater through high rate land application, treatment wetlands,

and hyporheic discharge. Designed scope of work and provided senior review for field investigations
and laboratory studies.
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Water Balance, Salt Balance, and Irrigation Water Quality Studies

Task Lead; Produced Water Irrigation and Blending Studies, (Confidential Client), Australia (2009).
Provided 3" party review of a scheme to blend desalination concentrate arising from treament of
produced water with fresh water for irrigation. The review was designed to assess the TDS, sodium
adsorption ratios (SAR), and residual sodium carbonate (RSC) of target blend solutions, and to
provide comments on water treatment issues for irrigation system maintenance. The work product
consisted of a technical memorandum and detailed worksheets to assess a range of different source
waters and target concentrations, and required the use of the WaterPro! model for calcium
carbonate stability and acid dosing requirements.

Task Lead; Wastewater Irrigation and Storage Requirements Study, Pariaso Springs, CA. (2008)
Conducted analysis of water demands for a resort development that included mixed landscaping,
turfgrass, and wine grapes in order to beneficially reuse wastewater on site. Determined
supplemental storage requirements. Examined numerous scenarios including various assumptions
for occupancy, storage, vegetation types, and supplemental fresh water irrigation.

Task Lead; Evaluation of Crop Yield Impacts from TDS Levels in Reclaimed Water, Phoenix, AZ
(2008). Developed a detailed technical memorandum reviewing the impact of various levels of TDS
and related constituents (e.g., Na, Cl, SAR, B) on various plant systems for the Phoenix area for an
industrial client. A generalized water balance for turfgrass applications in the Phoenix area was also
developed.

Task Lead; Water and Salt Balance for Groundwater Extraction and Land Application Project
(confidential client). (2008) Evaluated numerous water balance and salt balance scenarios for a
land application project in a desert region of Arizona.

Task Lead; Evaluation of Irrigation Water Quality Impacts, Seminole County, FL. (2007) Led
development of a detailed technical memorandum evaluating the irrigation water quality impacts of
blending two sources of relcaimed water (existing flows from Seminole County Regional Water
Treatment Facility at Yankee Lake with flow from a proposed water treatment plant to treat St.
Johns River water for TSS and color to augment the county’s reclaimed water supply). The focus of
the study was potential impacts on urban landscape irrigation.

Senior Technical Consultant, Pilot Study to Evaluate Habitat Restoration Options for Lime Sludge
Lagoons (Confidential Client) (2007-2010). Led development of soil sampling and analysis plan for
site evaluation, led development of experimental plan, and senior advisor for field operations to
evaluate potential for creating wetland habitat and upland, evapotranspiration-based vegetative
cover concepts for site closure for a location in the northeastern U.S.

Task Lead; Water and salt balance for groundwater extraction and land application project
(confidential client). (2006-2007) Evaluated numerous water balance and salt balance scenarios for
a land application project in a desert region of California designed to address contaminants in
extracted groundwater.

Task Lead; Evaluation of Irrigation Water Quality of Blended Flows, Heinz Ontario, Ontario, OR.
(2006). As a component of the wastewater facilities plan, led development of an analysis of the
overall irrigation water quality that would result from blending effluent from the Heinz plant with
typical Snake River flows to meet an average TDS value of 450 mg/L.

JJORDAHL CV_JAN.2026 9



Biosolids

Task Lead, Class A Biosolids Product (Wilsonville-Green™) Marketing, City of Wilsonville, OR
(2014). A wastewater treatment plant needed very near term and long term alternatives for
disposition of their new Class A biosolids product. | led coordination with treatment plant staff,
development of a tri-fold general marketing brochure, and made numerous contacts with farm
operations, composting facilities, landfill operations (daily cover option). My efforts were
successful, and the treatment facility has a number of options for their biosolids.

Task Lead, Biosolids Land Application Site Capacity Analysis, Westminster Water Reclamation
Facility, Westminster, CO. (2011-2012). As part of a biosolids management plan update, led an
analysis of biosolids loading rates for the facility’s 3000 acre dedicated land application site in
eastern Colorado. The analysis was done in close cooperation with a leading soil scientist at
Colorado State University. Crop yield and climate impacts on nutrient utilization were important
aspects of the analysis. The analysis provided a number of recommendations on site management
and monitoring to optimize site operations.

Task Lead; Evaluation of Biosolids Nitrogen Uptake Values for Hybrid Poplar, Woodburn, OR
Facility Plan Update (2008). Led development of a technical memorandum evaluating plant-
available nitrogen in biosolids stored in facultative lagoons, dried in drying beds, and composted
biosolids. The evaluation was based on the latest extension, WERF, scientific literature on poplar
nitrogen uptake, and Washington Department of Ecology materials.

Senior Reviewer; Lake County (CA) Sanitation District Biosolids Land Application Program Studies
(LACOSAN) (2008). Provided senior review on technical memoranda summarizing required changes
in the County’s O&M manual based on California’s General Order 12 and an evaluation of soil
suitability and capacity issues for supplemental agricultural areas being considered for land
application.

Technical Lead; Landfill Biosolids Land Application Demonstration Project; Louisville and Jefferson
County Metropolitan Sewerage District; KY (2003). Developed experimental design, work plan,
monitoring program, specifications for site preparation, coordinated with University of Louisville for
data collection, assisted with development of promotional brochure on beneficial uses, and
prepared final report.

Task Lead, City of Omaha, NE (2003). Conducted study of the impact of ferric chloride addition on
biosolids phosphorus availability for their land application program. The analysis included a
literature review on biosolids P and interactions with iron, current regulatory issues, and an
assessment of potential future regulations that may impact P loading considerations.
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Agricultural Services Including Biofuels, Irrigation, Land Application, Reuse,
and Soils Investigations

Task Lead, Roseburg Oregon Urban Sanitary District Natural Treament System Monitoring Plan
and Farm Operating Plan Revisions (2014). This innovative project integrates wetland treatment
with upland land application as a natural treatment system for tertiary wastewater treatment. | led
drafting updates to the 2014 operating plan, documenting operations and maintenance needs and
irrigation operations for the upcoming year. | also led completion of a monitoring report for 2013
data, including data on receiving stream water quality, groundwater quality, and recommendations
for adjustments to the monitoring program for the following year.

Task Lead, Soils Investigations in Support of Agricultural Land Treatment Program, PG&E, Hinkley,
CA. (2014). Led planning effort for the investigation and conducted soil test pit-based investigation
of 4 different farms in support of irrigation system design and site preparation. Prepared detailed
summary reports of findings, including field observations and laboratory data. Prepared site
preparation memoranda, describing recommended approaches for tillage, cropping, and
fertilization.

Soils/Agronomy Lead, Topsoil Specification, Velsicol Chemical Corporation Superfund Site, St.
Louis, MI, USEPA. (2014). Provided technical input on the topsoil specification for restoration of
excavated areas in a suburban environment. Provided technical input on submittals on alternative
soil sources and fertilization requirements.

Soils/Agronomy Lead; Lower Rio Grande Salinity Management Program, Alternatives Analysis,
U.S. Army Corps of Engineers, Albuquerque District (2014). The purpose of this project is to
provide additional detail on the economic impact of installation of a salinity removal facility on
downstream users. To support the economic analysis of the impacts of reductions on irrigated
agriculture in the lower Rio Grande Basin (El Paso and Hudspeth Counties), | led a series of phone
interviews with local experts and stakeholders to document current irrigation and cropping issues in
the study area. Subsequently, | met with representatives of the two affected irrigation districts (El
Paso Water Improvement District No. 1 and Hudspeth County Conservation & Reclamation District
#1) and county extension experts to further investigate agricultural issues and conditions in the
regions. Updated crop water demand projections based on New Mexico State University’s Growing
Degree Day approach to project crop coefficients.

Soils/Agronomy Lead; Design and Implementation of an Adaptive Management Pilot Project for
the Silver Creek Watershed (Wisconsin); NewWater (Green Bay Metropolitan Sewerage District
(2014-Present). This project, the first of its kind in Wisconsin, is an evaluation of Wisconsin’s
innovative approach to water quality improvement, specifically reductions in phosphorus and
suspended solids loads to surface water. Under this program, a water treatment utility can work
with agricultural producers in the upstream watershed to implement best management practices in
lieu of costly upgrades at the treatment facility. | had significant input on the winning proposal, and
serve as a senior technical consultant to the project on soils, soil sampling and analysis, agricultural
production practices, soil erosion control, conservation planning, and related issues, and lead the
nutrient management and conservation planning team.
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Soils/Agronomy Lead; Lower Rio Grande River Economic Impacts of Salinity Study, U.S. Army
Corps of Engineers (2012-2013). Our team first reviewed and provided comments on a preliminary
economic assessment (PEIA) of agricultural, industrial, and municipal impacts of salinity on the
lower Rio Grande River. Subsequently | conducted a field investigation to document agricultural
conditions and practices from San Acacia to near Ft. Quitman, TX, including interviews with local
staff from different agencies in the region. Working closely with one of our senior agricultural
economists, we developed a recommended approach for a detailed economic assessment to build
on the PEIA. One key part of my input was an analysis of transient vs. steady state models of salinity
impacts on crops, and updated recommendations on leaching fractions for major crops in the region
based on recent scientific literature.

Soils Lead; Evaluation of Land Application / Reuse Alternatives; City of Spokane, WA (2012). | led
a GIS-based, multiple criteria assessment of soil suitability for effluent reuse-land application
encompassing all agricultural lands within 40 miles of Spokane. This effort included sorting and
ranking a number of different soil parameters from soil survey data in multiple counties including
slope, land capability class, root restricting layers, parcel size, etc.

Task Lead, Stormwater BMPs — Long-Term Impact of Soil Amendments, Milwaukee Metropolitan
Sewerage District (MMSD). (2011). Developed and presented a summary of long term soil quality
issues and the impact of soil amendments on stormwater BMPs to MMSD staff. Presentation
included an overview of a possible research approach that could be conducted in partnership with a
local university.

Project Scientist, Biofuels Assessment, Joint Base Lewis-McCord (JBLM), near Tacoma, WA, (2010).
Led development of two technical memoranda. In the first, developed a summary of potential
biomass yields, woody biomass use in boilers, and harvest and processing equipment for several
potential biofuel crops (reed canarygrass, scotch broom, wood wastes (slash and construction
debris), and short rotation woody crops such as poplar and willow). In the second TM, developed
field sampling protocols for scotch broom, slash, reed canarygrass, as well as a summary of biomass
energy quality parameters for these crops.

Project Scientist, Jeddah Sewage Lake Evacuation and Sediment Reuse/Disposal Plan, Jeddah,
Kingdom of Saudi Arabia (2010). Led development of a TM and associated calculation tables to
estimate the capacity of local agricultural systems to assimilate nitrogen from sediments excavated
from a large lake. The lake had been used to dispose of raw sewage from the city of Jeddah for a
number of years. The overall project won the 2011 Reuse Project of the Year from Global Water
Intelligence.

Task Lead, Analysis of Irrigation Requirements for Bermudagrass, Dyess Air Force Base, Texas
(2010). Conducted an analysis of monthly irrigation water requirements for bermudagrass under
typical climatic conditions near Abilene, TX such that conveyance the approximate size requirements
for conveyance piping could be determined. The base objective was was convert 100 acres of
mesquite to bermudagrass each year for a number of years.

Task Lead, Analysis of Poplar vs. Reed canarygrass for Agricultural Effluent Reuse, Ontario, Canada
(2010). Led development of a technical memorandum for a chicken processing plant in support of a
land application program. The analysis included a comparative evaluation of hybrid poplar as an
alternative crop to reed canarygrass in terms of nutrient loading and hydraulic loading. Issues
associated with woody biomass energy, treatment wetlands as a process alternative, and possible
pilot system options were also included in the memorandum.
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Soil Science Task Lead, and Plant Systems Design Senior Review, Multi-faceted Natural Treatment
System, Roseburg Urban Sanitary District, Roseburg, OR. (2008-2009). Led predesign field and
laboratory soils investigations of an innovative high rate irrigation system designed to provide
phosphorus treatment through land application on low phosphorus soils. Adapted an oxalate
extraction procedure to provide estimates of phosphorus sorption capacity based on relative levels
of extractable iron, aluminum, and phosphorus. Provided senior review of final design details and
specifications for plant systems including treatment wetlands, upland grasses, wetland
restoration/enhancement species, and riparian buffer species.

Task Lead; Evaluation of Agricultural Soils Data for Large Mine Closure; Confidential Client (2008).
Developed a technical memorandum to summarize the nature and extent of agricultural soils data
to support decisions related to mine closure to be incorporated into a remedial investigation (RI)
report. Evaluated soil pH, heavy metals based on total metals analysis and Synthetic Precipitation
Leaching Potential (SPLP), and soil physical property data.

Task Lead; Evaluation of Cooling Tower Blowdown Water for Drainfield; confidential client (2007).
Conducted a desktop evaluation of potential soil and tile drainfield impacts of a cooling tower
blowdown water for an industrial client. Potential impacts considered included formation of lime
scale, iron and manganese biofilms, iron and manganese oxides, and plugging of soil media with
suspended solids.

Task Lead; Soil Suitability Evaluation for Treatment Wetland Feasibility Study, Klamath River Basin
(OR), PacifiCorp Energy. (2007) Reviewed and summarized soils information based on NRCS data
for riparian areas along the Klamath River system of reservoirs to determine suitability for river
diversion treatment wetlands.

Task Lead; Irrigation Evaluation for Gypstack Process Water (Confidential Client) (2007).
Conducted a desktop study of issues associated with irrigation of process water from a phosphorus
mining facility for purposes of water treatment and volume reduction. The evaluation included a
discussion of pH; total phosphorus, nitrogen, and ammonia nitrogen loading; salinity, flouride, and
temperature.

Task Lead; Owens Dry Lake Dust Mitigation; Los Angeles Department of Water and Power; Owens
Dry Lake, CA (2007). Provided an updated analysis of irrigation water source blending and water
treatment requirements for a 2400 ac saltgrass-based dust stabilization project. Evaluated the
status of acid treatment, addition of MgCl, fertilizers, and periodic chlorination as maintenance
practices for the site.

Task Lead; Analysis of Gas Pipeline Routing on Oregon Agriculture, Oregon LNG (2007). Developed
an analysis of agricutural crops, crop value, cropping activities, and potential impacts of a gas
pipeline through an area of intensive agriculture in the Willamette Valley of Oregon.

Task Lead, Internal Initiative on Agricultural Impacts on Water Quality (2007). Products included
development of summaries of key issues and drivers for different types of projects that relate to
water quality, including local or site scale impacts of agriculture, watershed scale impacts of
agriculture, and the use of water supplies with impaired water quality for irrigation. Designed
updates to Excel-based irrigation water quality tool. Coordinated input from modeling experts on
watershed scale models needs and capabilities, and ways to develop stronger linkages of watershed
modeling staff with agricultural staff. Led development of an extensive summary of models that
could potentially be used on ag water quality projects, including field and watershed scale models
and relevant databases and platforms.
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Senior review; Plant system design of Chino Creek Park Wetlands and Ecosystem Restoration
Project, Chino, CA (2006). Co-authored a critical review of planting plans, site preparation plans,
and plant palettes developed for an innovative park development designed to demonstrate
wetlands treatment systems along with restoration of the native ecosystem in southern California.
Also was primary author of a review of soil fertility and irrigation water quality data for the project,
and developed the agronomic soil sampling and analysis plan.

Harvest Alternatives; City of Woodburn, OR (2006). Led analysis of harvest alternatives hybrid
poplar tree site, including advantages and disadvantages of thinning, complete harvest, coppice
culture, and impacts of Oregon’s Forest Practices Act on site management.

Task Lead; Sprinkler Irrigation Land Application Project; Hermiston Generating; Hermiston, OR
(2003-2006). Task lead for review and update of annual report and operations, management, and
monitoring plans for process water, sprinkler irrigation land application project. Developed
approach for estimating evapotranspiration crop coefficients for fall and winter months. Worked
closely with the Oregon Department of Environmental Quality to help them understand technical
issues.

Senior Review, Seeding Specifications for Brownfields Redevelopment/Stormwater Management
Project, Milwaukee, WI. (2005). Provided review of seeding specifications for an innovative
brownfields redevelopment project adjacent to the Menomonee River that was integrated with
stormwater treatment and parks creation. Provided detailed review comments on seeding
procedures, plant selection, execution and plant-related issues associated with site contamination
with petroleum hydrocarbons and metals.

Independent Review; Southern CA (2003). Performed independent and exhaustive review of
nutrient and salt loading (engineered waste management plan) for 1100 cow dairy operation, in
conjuction with groundwater remediation project.

Task Lead; West Cascade Energy; Coburg, OR (2003). Task lead for assessing soil and vegetation
impacts from salts in cooling tower drift for new power plant.

Task Lead; Confidential Client (2002-2003). Task lead for conceptual design of integrated subsurface
irrigation and infiltration basin system for reuse of treated, contaminated groundwater. Led
investigation of vadose zone soil permeability.

Task Lead; Whiteman Air Force Base, Missouri (2002-2003). Task lead for developing specifications
for native grass seeding to protect landfill cover from soil erosion.

Irrigation Water Quality Assessment Tool (2002). Led development of an Excel-based tool for
irrigation water quality assessment, including evaluation of crop tolerance, loading rates of nutrients
and metals, leaching fraction evaluation, and other components.

Task Lead; Owens Dry Lake Dust Mitigation; Los Angeles Department of Water and Power; Owens
Dry Lake, CA (January 2001 - August 2001). Task lead for design of fertigation and water treatment
system for 2400-acre phytostabilization project based on a halophytic plant (Distichlis spicata).

Subject Matter Expert; Annual Plant Cover Assessments and 5-Year Remedy Reviews; Union and
Pacific Railroad Phytoremediation/Greenbelt Area; Laramie, WY (1998-2013). Lead technologist /
subject matter expert for annual plant cover assessments for establishment of
greenbelt/phytoremediation system (former CERCLA site). Plant systems include poplar and willow,
adapted rangeland grasses, and alfalfa. Developed a statistically based approach to randomly select
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sample points using a global positioning system (GPS). Led assessments of surface vegetation cover
and root development for 5-year remedy reviews in 2008 and 2013.
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Climate Change, Greenhouse Gas Issues

Task Lead, Wetland Science Assessment Component, Environmental Credit Market Assessment
Report, Louisana Office of Coastal Protection and Restoration (OCPR) (2009). The study focused
on gathering and evaluating information to lay the groundwork fo the quantification of the volume
of carbon offsets and credits expected from various types of coastal wetland restoration projects;
potential market supply and demand relationships for credits, and regulatory, economic, and
financial conditions conducive to market development and participation. Role was to develop an
exhaustive literature review and evaluation of the state of the science of rates of carbon
accumulation and greenhouse gas emissions under different wetland scenarios, and to coordinate
input from wetland scientists from another team into the analysis.

Project Manager and Task Lead, Internal Technology Initiative to Evaluate Greenhouse Gas
Emissions from Treatment Wetlands (2008). Conducted extensive literature review to document
the range of emission of important GHG from treatment wetlands, and differences based on
loading, vegetation, design, and management. Also developed an analysis of relative carbon
footprint for conventational tertiary wastewater treatment as compared to surface flow treatment
wetlands.

Technical Lead; Carbon Sequestration Feasibility Study; IA (1999 — 2000). Conducted a feasibility
study on measuring carbon sequestration in lowa agricultural soils to establish tradable carbon
credits for the Environmental Resources Trust. The study included an extensive literature review,
interviews with local NRCS staff, and analysis of issues associated with verification and statistical
rigor.
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Landfill Projects

Senior Technical Consultant, Industrial Landfill Vegetative Cover Requirements, Coastal Texas,
Confidential Client (2014). Teamed with a restoration ecologist, provided seeding and site
preparation recommendations for two industrial landfill sites, one closed but with an only partially
successful seeding, and another area yet to be closed.

Soils Lead; Stisted Landfill Cover Design, Ontario, Canada (2014). Developed recommendations for
analytical characterization of proposed soil mix materials, including paper sludge, chipped wood,
compost, and local soil. Developed rationale and recommendations for soil mixtures for each soil
horizon in the final cover.

Task Lead; Seeding Specifications for Industrial Waste Landfill; Arkansas; (Confidential Client),
(2014). Provided technical support on vegetative cover optimization for final design specifications of
an industrial landfill. Conducted research on advantages and disadvantages of alternate seedings to
address conflicting objectives including low maintenance, climatic adaptation, and shallow rooting
characteristic, and conveyed summary of results to the design team for implementation.

Vegetation Team; Cover Design for Soda Ash (Solvay Waste) Ponds (Amherstberg, ON);
Ambherstburg Land Holdings (2011). Member of 4-person team of experts (3 CH2M HILL and one
from another consultant) tasked with developing revegetation approaches for temporary dust
control and long-term closure of large (80 hectares total) soda ash ponds. Provided senior review of
preliminary test plot design for summer of 2011 and was principal author of expanded test plot
design for 2012.

Task Lead; Vegetative Cover Design for Gypsum Monofill (Confidential Client); (2011-2013). Led
development of drawings and specifications for plant selection, erosion control, and site
preparation. Coordinated closely with development of temporary irrigation system design and
civil/geotechnical engineering leads. Efforts led to a highly successful cover seeding, which was a
critical issue for the client due to past failures of this component.

Task Lead; Analysis of Riparian Vegetation Options; Allegany Burning Grounds Site (West Virginia)
(2010). Developed a technical memorandum summarizing vegetation design issues for a vegetative
cover for a mixed waste site and vegetation selection for streambank stabilization area. Analysis
included a root penetration of buried wastes for different tree species and different soil cover
depths.

Task Lead; Vegetation Recommendations for Landfill Leachate Site (lowa), and Evapotranspiration
Cover Test Site (Michigan); (Confidential Client) (2009). Developed a technical memorandum and
series of tables with detailed data on advantages and disadvantages of different plant species for
both applications, and provided specific recommendations.

Task Lead; Phytotoxicity and Fertility Evaluation of Soils for Alternative Cover, Tar Creek
Superfund, Ottawa County Oklahoma (2009). Reviewed soil test data for fertility, salinity, and
heavy metals data and provided technical memoranda summarizing recommendations and likely
phytotoxicity thresholds for metals of concern (cadmium, lead, and zinc).

Senior Consultant, Establishing Vegetation on Difficult Areas, Langley Air Force Base, Langley, VA
(2008-09). Led an evaluation of areas that have been difficult to establish vegetation sufficient to

meet closure requirements. Developed an agronomic soil sampling and analysis plan, reviewed soil
test results, and developed detailed seeding, fertilization, and lime requirement recommendations
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including a needed sequence of operations. As a result of these efforts, nearly all of these problem
areas have now been successfully seeded.

Project Manager, Conceptual Design of Treatment Wetland for Landfill Leachate, (Confidential
Client), Northern lllinios (2007-2008). Led a team in the development of a conceptual design of a
surface flow treatment wetland to address leachate seepage containing elevated levels of
phosphorus and metals for inclusion. The design was included in a package of materials relating to
landfill expansion submitted to the regulatory authority.

Task Lead, Root Zone Water Balance Analysis of ET Cover Concept, Andrews Air Force Base Site LF-
05. (2007). Used CH2M HILL’s proprietary root zone water balance tool to provide a high level
assessment of the average annual precipitation, root zone soil water storage, runoff, and resulting
exfiltration (percolation of precipitation below the root zone of a grass cover).

Task Lead, Temporary Seeding Alternatives for Leachate Reuse, Riverbend Landfill, McMinneville,
OR. (2007). Conducted an evaluation of barley and sudangrass temporary seeding options for
beneficial reuse of landfill leachate, and developed a detailed action plan including seed sources,
weed control, seeding methods, and maintenance requirements.

Senior Review; Detailed Design of Alternative Cover for Industrial Facility; (confidential client);
Italy. (2006) Provided senior review and design guidance for local staff in developing the design for
an evapotransiration based landfill cover within an industrial facility.

Task Lead, Prescreening Analysis of ET Cover and Phytoirrigation Options, Industrial Site,
Lauterbourg, France. (2005) Led development of an analysis of the potential implementation of an
evapotranspiration-based cap along with irrigation of extracted groundwater for control of a
groundwater plume.

Co-author; Landfill 0&M Manual; South Korea (2004-05). Co-author of operations and
maintenance manual for landfill leachate phytoirrigation system for landfill, and a supporting
memorandum on salinity management with leachate irrigation and salinity issues associated with
growing Populus spp. trees with leachate.

Henderson, NV; Landfill Final Cover Soil Quality Evaluation (2004). Provided an analysis of the
suitability of proposed soil borrow source, evaluating salinity, sodicity, boron, and suitability for
proposed plant species mixture.

Confidential Client; Brazil (2003). Led evaluation of potential use of evapotranspiration-based
landfill cap for industrial landfill.

Senior Review; Confidential Client; Northern CA (2003). Provided senior review of a pilot bench-
scale study evaluating the potential of a phytoremediation approach to address landfill leachate.

Kansas City, KS (2003). Led design and installation of hybrid poplar-based hydraulic control of
leachate from landfill.

Riverbend Landfill, OR (2003). Member of award winning design team for drip irrigation landfill
leachate reuse system (American Academy of Environmental Engineers Grand Award for small
projects). Provided senior review role on soil science, irrigation water treatment, and poplar tree
technology.

Task Lead; Whiteman Air Force Base, Missouri (2002-2003). Task lead for developing specifications
for native grass seeding to protect landfill cover from soil erosion.
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Mining

Soil Reclamation Technical Advisor; Reclamation of Produced Water Storage Pond; New South
Wales, Australia (2013-2014). Serve as soil science subject matter expert to guide site investigations
and reclamation plan development for salt affected soils beneath a decomissioned produced water
storage pond. Provided extensive input and review for full scale remediation plan including

amendment application rates and procedures, soil monitoring approaches, irrigation needs for
reclamation, and related services during construction.

Revegetation and Reclamation Team Agronomic Soils Lead; Mine Complex Closure and
Remediation Advanced Engineering Design; Confidential Client; Canada; September 2011 to 2014.
Confidential client that is responsible for securing multiple approvals for a comprehensive project to
care for, maintain, remediate, and permanently close a 25-square-kilometre (km?) abandoned lead,
zinc, and silver open pit mine. Member of a select natural resources experts team in an exhaustive
review of past project documents in a gap analysis to guide future investigation and reclamation
efforts. Led development of standard operating procedures for soil sampling and analysis of
potential sources of cover materials. Worked closely with project chemist to determine appropriate
soil analysis protocols to assess potential cover materials. Providing senior review for development
of an extensive soil characterization database of 2014 investigation data (800 soil test pits) and
selected prior investigations, and senior review of site-wide soils investigation report.

Senior Reviewer; Tar Creek Source Material Operable Unit 4 Remedial Action — Soil Amendment
Manual; Ottawa County, OK; USEPA (2014). Provided senior review on a draft manual designed to
incorporate high rates of soil amendments, particularly poultry litter, in support of large scale mine
surface reclamation. Input included specific recommendations on expanded analytical
requirements.

Soils Lead; Mine Reclamation Analysis; Xstrata; Falconbridge, Ontario (2011-2012). Provided
guidance to the team on soil salinity and fertility parameters needed for extensive soil sampling and
vegetation program for 82 hectare site. Provided senior review of summary report and analytical
data. Collaborated closely with project mine restoration lead on a detailed evaluation and ranking
of sites for further restoration work.

Soils/Agronomy Lead; Conda Phosphorus Mining Area, USEPA, Idaho (2010-2015). Served as
subject matter expert to support our oversight role for EPA for reclamation of former phosphate
mines in Idaho, with a particular focus on selenium exposure issues. Participated in conference calls
that included EPA, state regulatory agency, and U.S. Forest Service staff. Provided detailed review
of mining company submittals for surface mine closure including Engineering Evaluation / Cost
Analysis (EE/CA) documents, and design/construction completion reports for a field scale (~10 acre)
plant uptake pilot study. In 2014, provided senior review of the 2013 monitoring report and for a
proposal to modify the pilot test monitoring program to focus on species differences in selenium
uptake among grasses.

Soils Lead; Reclamation of Produced Water Spills in State Forest; New South Wales, Australia
(2012-2013). Served as soil science subject matter expert to guide site investigations for forest areas
impacted by spills of a saline-sodic produced water from coal seam gas extraction operations. Led
design, implementation, and evaluation of pilot testing of soil amendment approaches at multiple
project sites. Provided extensive input and review for full scale remediation plan including
amendment application rates and procedures, soil monitoring approaches, irrigation needs for
reclamation, and related services during construction including irrigation water quality analyses.
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Phytoremediation

Senior Technical Consultant; Phytoremediation System Operations and Maintenance Plan;
Ongoing Site Management Support (confidential industrial client); Marion, IL (2011-2015). For a
phytoremediation system designed and installed by previous consultant, led development of
phytoremediation system sections of the O&M manual. Continue to advise project manager on site
operations and maintenance, including replanting, fertilization, and pest control. Provide review of
site inspections conducted by third party. Designed and implemented a rooting depth investigation
to determine the depth and extent of tree roots relative to project objectives and assumptions.

Senior Technical Consultant; Phytoremediation for Hydraulic Control; (confidential industrial
client); Gulfport, MS. (2008-2015). Provided consultation on the management and data
interpretation for existing 7-ac planting of native cottonwood and willow designed for hydraulic
control of ammonia and hydrocarbons in shallow groundwater.

Senior Technical Consultant; Phytoremediation Site; (confidential industrial client); Pensacola, FL.
(2010-2015). Conducted site assessment and developed replanting plan consisting of diversity of
adapted tree and shrub species to increase cover and enhance long term surival with low
maintenance.

Senior Technical Consultant; Phytoremediation for Hydraulic Control and Treatment; (confidential
industrial client); AL (2008-2015). Developed a detailed site management and planting plan for
phytoremediation site with chloronated benzenes in shallow groundwater, and providing ongoing
consulting services during implementation.

Senior Review; Phytoremediation System Remedy Review and Supplemental Site Investigation
Planning for Former Fertilizer Facility (confidential industrial client), CA. (2011-2015). Served as
subject matter expert for review 10-yr evaluation report, annual groundwater monitoring report for
phytoremediation system designed for hydraulic control and remediation of former fertilizer
bagging facility. The primary issues of concern are ammonia and nitrate in site soils and
groundwater. Provided guidance on development of supplemental site soils investigation to
examine tree rooting and contaminant issues in a critical area.

Task Lead; Evaluation Wood Chips as a Soil Amendment for Phytoremediation System at Former
Fertilizer Facility (confidential industrial client) CA. (2008). Developed a technical memorandum
examining the potential value of wood chips as a soil amendment (an approach suggested by the
regulator) to enhance degradation of high levels of ammonia on an existing phytoremediation site.
Evaluated potential volatilization, carbon-nitrogen ratios, physical limitations of the site,
immobilization, nitrification/denitrification, nitrate leaching to groundwater, and provided overall
recommendations on the feasibility of the approach.

Review Panel; Phytoremediation Research Review; U.S. Department of Energy; Washington, DC
(2003). Invited by the U.S. Department of Energy to serve on a review panel to assess
phytoremediation research proposals for the Joint Interagency Program on Phytoremediation
Research Review.

Senior Review; National Aeronautics and Space Administration (NASA); Marshall Flight Center,
Huntsville, AL (2003). Provided senior review on a draft phytoremediation pilot test plan for NASA.

Senior Review; National Aeronautics and Space Administration (NASA); Marshall Flight Center,
Huntsville, AL (2003). Provided senior review for the conceptual design of a phytoremediation
system to provide hydraulic control and treatment of a TCE plume.
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Senior Review; Hill Air Force Base; Utah (2003). Provided senior review for phytoremediation
options to address arsenic as part of an engineering evaluation/cost analysis for a removal action.

Technical Lead; Phytoremediation through Hydraulic Control of TCE site; Air Force Center for
Environmental Excellence (AFCEE); Grand Forks Air Force Base, Grand Forks, North Dakota (2001-
2006). Led development of the successful proposal, and led design and installation. Project
included site layout, plant selection, borings and soil amendments, monitoring system including a
complete weather station and Watermark soil moisture monitoring system. Developed the O&M
plan, conducted regular field assessments through the first 3 years of site operations to monitor
progress of the site, conducted groundwater level monitoring with miniTroll dataloggers, and was
primary author of annual reports. Based on informal communications from the client, groundwater
monitoring data has shown that a depresssion in levels at the site has been observed, which was a
key project goal.

Technical Lead; U.S. Army Corps of Engineers (USACE); Hickam Air Force Base, Oahu, Hawaii (1999-
2002). Technical lead for research and demonstration project at Hickam Air Force Base, examining
the potential of phytoremediation to address petroleum hydrocarbons in tropical ecosystems.
Coordinated field and laboratory research including greenhouse studies at the University of Hawaii.
Successfully established a number of different tropical plant species on a site largely consisting of
compacted gravels and residual petroleum hydrocarbons.

Project Manager and Primary Author; Phytoremediation Handbook; Center for Waste Reduction
Technologies (CWRT), American Institute of Chemical Engineers (AIChE); (1998-1999). Led
development of a 200-page handbook on phytoremediation for consortium of industries. Objectives
included summarizing aspects of phytoremediation technology critical to site managers, providing
information on the important factors involved with the design and implementation, clarifying long-
term maintenance implications, and identifying the knowledge gaps requiring additional research.
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Publications and Presentations

Shaw, W.J., ..Jordahl, J.L., ...et al. 2024. A US perspective on closing the carbon cycle to
defossilize difficult-to-electrify segments of our economy. Nat Rev Chem 8, 376—400.
https://doi.org/10.1038/s41570-024-00587-1.

Jordahl, J., M. McDaniel, B.A. Miller, M. Thompson, S. Villarino, L.A. Schulte. 2023. Carbon
Storage in Cropland Soils: Insights from lowa, United States. Land 12: 1630.
https://doi.org/10.3390/land12081630

Jordahl, J. 2023 (invited speaker). “lowa Perspectives — Agriculture and Carbon.” National
Association of State Energy Offices (NASEO) on-line presentation. August 15.

Jordahl, J. 2023 (invited speaker). “Carbon Science for Carbon Markets.” Guest lecture, ISU
Natural Resources & Ecology and Management course ‘Natural Resource Policy’ (NREM
385/585).

Schulte Moore, L. and J. Jordahl 2022 (co-editors). “Carbon Science for Carbon Markets:
Emerging Opportunities in lowa. CROP 3175.” lowa State University Extension and
Outreach, Ames, lowa. (281 pp.)

Jordahl, J. 2022 (invited speaker). “Carbon Science for Carbon Markets: Emerging
Opportunities in lowa.” University of lowa Center for Global and Regional Environmental
Research (CGRER) Board Meeting. May 6.

Jordahl, J. 2022 (invited speaker). “Carbon Science for Carbon Markets: Emerging
Opportunities in lowa.” ISU Extension Crops Team In-Service.

Jordahl, J. 2022 (invited speaker). “Carbon Science for Carbon Markets: Emerging
Opportunities in lowa.” UK-US Farmer Leader Roundtable, Solutions from the Land.
(webinar). August 9.

Jordahl, J. 2022. (invited speaker). “Carbon Science for Carbon Markets: Emerging
Opportunities in lowa.” Stateline Co-op Executive Board. January 31.

Jordahl, J. 2022. “Carbon Science for Carbon Markets: Emerging Opportunities in lowa.”
lowa State University, Department of Natural Resources and Environmental Management
Seminar. February 18.

Jordahl, J. 2022. “Carbon Science for Carbon Markets: Emerging Opportunities in lowa.”
lowa State University Department of Agronomy Soils Seminar. February 2.

Jordahl, J. 2018 (editor and primary author) Conservation Infrastructure Action Plan.
Integrated the efforts of cover crop, conservation drainage, and strategy working groups,
which defined 47 recommendations to accelerate progress on lowa’s Nutrient Reduction
Strategy.
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https://doi.org/10.3390/land12081630

Jordahl, J. 2020. (editor and primary author). Conservation Infrastructure 2019 Annual
Report - Appendix A, 2018-2019 Annual Progress Report of the lowa Nutrient Reduction
Strategy.

Jordahl, J. 2018. Integration of precision prairie applications with business and conservation
planning. Workshop: Innovative Public-Private Partnerships for Sustainability and
Conservation, National Association of Conservation Districts Annual Conference, Nashville,
TN.

Jordahl, J. 2016. (invited speaker) “Urban-Rural Collaboration in Implementing the lowa
Nutrient Reduction Strategy”, American Water Works Association (AWWA-ACE), Chicago, IL,
June 20.

Jordahl, J. 2016. (invited speaker), lowa State University, Agricultural and Biosystems
Engineering Course, “Design and Evaluation of Soil and Water Monitoring Systems”. April
20, 2016.

Jordahl, J. 2015. (invited speaker), “4Rs Environmental Risk Analysis Webinar, Nitrogen”,
Agronomy Society of America Continuing education series for Certified Crop Consultants
(CCAs), July 16.

Gable, D., D. Meyer, T. Woodard, J. Jordahl, H. Bauer, K. Meyer, and T. Borch. 2013. “Too
much nitrogen?” Manuscript and Platform Presentation, Water Environment Federation
Residuals and Biosolids Conference, Nashville, TN May 5-8.

Mickley, M. J. Jordahl (Co-Principal Investigator), and A. Arakel. 2013. Development of a
Knowledge Base on Desalination Concentrate and Salt Management, WateReuse Research
Foundation, Alexandria, VA.

Jordahl, J. 2012. A multi-pronged natural treatment system approach to enhance river
quality in southern Oregon. MSAWWA-MWEA Joint Conference, Billings, MT May 2-3.

Smesrud, J.K., G.D. Duvendack, J.M. Obereiner, J.L. Jordahl, and M.F. Madison. 2012.
Practical Salinity Management for Leachate Irrigation to Poplar Trees. Int. J.
Phytoremediation. 14(S1):26-46.

Jordahl, J., B.Kanzler, and S. Park. 2011. Long-Term Transpiration Trends for Native
Cottonwood on Former Industrial Site in Mississippi. International Phytotechnologies
Conference, Portland, OR, September 13-16.

Jordahl, J., J.Bays, G. Holm, B. Perez, and Charles Killebrew. 2011. Carbon Storage and
Nutrient Removal: Ecosystem Services as a Potential Funding Source for Coastal Wetland
Restoration in Louisiana. International Phytotechnologies Conference, Portland, OR,
September 13-16.
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Bays, J. and J. Jordahl. 2010. From research to restoration: global progress in wetlands
treatment of agricultural runoff. pp. 3-10, Proc. 12t International Conference on Wetland
Systems for Water Pollution Control, Oct. 4-8.

Jordahl, J., K. Carlson, H. Emond, and S. Lyon. 2010. Feasibility assessment of constructed
treatment wetlands in the vicinity of the Klamath Hydroelectric Project. Platform paper
presented at Klamath Basin Science Conference, Medford, Oregon, February 1-5.

Jordahl, J.L,, J.K. Smesrud, M.F. Madison, G.D. Duvendack, and James Obereiner. 2009.
Long Term Adaptive Management with Phytotechnology — 16 Years of Leachate Irrigation at
Riverbend Landfill. 6™ International Phytotechnologies Conference. St. Louis,
MO,December 1-4.

Jordahl, J., P. Frank, M.J. Kealy, M.F. Madison, and J. Bays. 2009. “Going Beyond Carbon
Footprint: Elements of Sustainabililty for Treatment Wetlands.” Manuscript and platform
presentation, 82" Annual Water Environment Federation Technical Exhibition and
Conference (WEFTEC), October 10-14. Orlando, FL.

Jordahl, J.L. 2009. “Tools for Assessing Phosphorus Retention Capacity in Treatment
Wetlands with Hyporheic Discharge and Land Application Systems”. Platform presentation,
2009 Annual American Ecological Engineering Society (AEES) Conference. June 24-26.
Corvallis, OR.

Kepke, J., Sommer, R., Bays, J., Frank, P., J. Jordahl, J. Pries, K. Ortega, and T. Poulson. 2009.
“Treatment Wetlands for Concentrate - Developments in California, Australia, and Arizona”
Manuscript and Oral Presentation at Ozwater 09 Conference, March 17. Melbourne,
Australia.

Jordahl, J. 2008. “Greenhouse Gases and Treatment Wetlands —What Do We Know?”
Platform paper presented at the Enviro ‘08 Conference, Melbourne, Australia, May 7.

Jordahl, J,, P. Frank, and M.J. Kealy. 2008. “Greenhouse Gas Releases From Treatment
Wetlands Versus Conventional Treatment: Defining Relative Impacts and Net Benefits.”
Platform paper presented at the Water Environment Federation’s Sustainability 2008:
Green Practices for the Water Environment Conference, National Harbor, MD, June 22-25.

Jordahl, J., J. Bays, P. Frank, R. Sommer, J. Kepke, J. Pries, K. Ortega, and T. Poulson. 2008.
“Treatment Wetlands For Concentrate — Developments In Australia, Arizona, And
California.” Platform paper presented at the WateReuse Association’s 23rd Annual
WateReuse Symposium, Dallas, TX, September 7-10, 2008.

Jordahl, J.L. 2007. “Natural Treatment Systems: Engineering Ecosystems for
Environmental Benefits.” (invited lecture) Environmental Engineering and Science Seminar
Series, University of Minnesota, Mineapolis, MN, October 27.

Jordahl, J.L. 2007. “Treatment Wetlands for Ohio”. Platform presentation given at the 81°t
Annual Conference, Ohio Water Environment Association, June 27, Columbus, OH.
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Jordahl, J.L. J. Bays, J. Pries, and P. Frank. 2007. “Treatment Wetlands for Concentrate.”
Platform presentation, Fourth International Phytotechnology Conference, International
Phytotechnology Society, Denver, CO.

Dickey, J.B., M. Heilmann, J. Smesrud, J. Jordahl, R. Coles, R. Harasick2006. "Soil
Reclamation and Surface Stabilization at Owens Dry Lake Using Irrigated Saltgrass." Poster
paper presented July 10-14, at the 18th World Congress of Soil Science, Philadelphia,
Pennsylvania.

Jordahl, J.L. (invited speaker) 2006. “Beneficial and Non-Traditional Uses of Concentrate”
U.S. Bureau of Reclamation, 2006 Reclamation’s Brine Management Implementation Study
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