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Name/Education/
Years of Experience

Charlie He, PE.

BS Environmental
Engineering

MS Civil/Environmental
Engineering

9 Years of Experience

Representative Experience

« Principle investigator for Water Research Foundation TC Project, Lowering
Chemical and Energy Usage for Inland Desalination Concentrate Volume
Reduction. This project will include pilot testing of pellet softening
RO concentrate volume reduction, performance and cost analysis for
conventional and pellet softening concentrate stabilization, and life-cycle
assessment of concentrate volume reduction technologies.

« Project manager for the Western Canal WTP Water Quality Sampling and
Pilot Testing Services project, Phoenix, AZ. The overall objectives of this
study were to develop pilot test data that can be related to the full-scale
treatment plant for planning and design, and to fill in gaps for raw water
quality data. Pilot testing activities included bench-scale testing and
membrane modeling, as well as the design and operations of a large
(nominal 50-gpm flowrate) pilot-scale facility, for approximately one
year. The team successfully pilot tested concentrate volume reduction
technology using intermediate concentrate chemical stabilization process
achieving 98-percent recovery for a dual RO system.

« Project coordinator for the City of Phoenix/USBR Phoenix Area Membrane
Pilot Study, AZ. Role included development of site layouts and schematics,
preparation of cost estimates, permitting applications through SRP and City
of Phoenix, site construction inspection, contractor coordination, and utility
company coordination. Assisted in pilot plant start up.

« Field engineer for the Lake Pleasant WTP water quality study pilot plant
testing, City of Phoenix, AZ. Responsibilities included operation of pilot
plant using flocculation, sedimentation, filtration, membrane filtration,
ozone and chlorine dioxide, and performing TOC fractionization testing.

‘ Expertise

o Membrane
Concentrate
Management
Studies, Testing, and
Design

« Water Quality
Analysis and Testing

« Disinfection and
DBP Evaluation

Dan Hugaboom, PE.

BS Civil Engineering
MS Environmental
Engineering

11 Years of Experience

« Project manager for a Water Research Foundation TC Study, Integrating
Membrane Treatment in Large Water Utilities. The study investigated MF/
UF integration issues for a 240-mgd lime softening plant treating Missouri
river water. Included pilot testing, retrofit analysis, and cost estimating.

« Project engineer for a Water Research Foundation TC Study Assessment
and Development of Low Pressure Membrane Integrity Monitoring
Tools. The Study included full-scale plant challenge studies and direct
comparisons of direct membrane integrity monitoring methods as well as
indirect water quality based methods.

« Contributing author to the AWWA Microfiltration and Ultrafiltration Manual
of Practices for the Membrane Process Committee. Responsible for a
pilot testing protocol to evaluate feasibility of implementing membrane
processes, performance evaluations, optimizing operating conditions,
establishing design criteria, and evaluating finished water quality.

» Supported process evaluation efforts for a 65-mgd membrane retrofit of an
existing conventional water treatment facility treating Salt River Project
water for the City of Tempe, AZ. Responsibilities included evaluation of
retrofit scenarios, pilot testing, and preliminary design.

« Project engineer for the evaluation of 3 membrane systems for the City of
Lynden, WA. Responsibilities included development of testing protocols,
testing and pilot evaluation, as well as preliminary design.

« Project engineer for a membrane pilot study four proprietary systems. This
project developed design criteria for the potential application of membrane
technologies at the new 70-mgd Point of the Mountain WTP. Conducted
membrane testing side by side with piloting of conventional processes with
ozone and UV.

« Project manager for two projects including CDHS certification testing for
low-pressure membrane products.

« Project manager for a pilot-scale evaluation of an integrated magnetic ion
exchange (MIEX®) resin/ultrafiltration membrane process.

Bench- and Pilot-
Scale Studies

¢ Membrane
Certification

« Water Research
Foundation Projects
Project Engineer for
Over 30 Membrane
Pilot Plant Studies

VAC
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Dave MacNevin, Ph.D.

BS Civil Engineering
ME Environmental
Engineering

PhD Environmental
Engineering

5 Years of Experience

Representative Experience

« Project engineer for Miami Dade Water and Sewer Department, FL.
Responsible for ongoing pilot testing of nanofiltration upgrades for the
Hialeah and Preston WTPs.

« Project engineer for Miami Dade Water and Sewer Department, FL,
investigation of red water/iron release events in the distribution system.
Analyzed corrosivity of historical source water blends against operating
records and customer records to demonstrate probable causes of sudden
increases in red water events. As a direct result of this project, the
blending requirement in Miami Dade’s water use permit was waived.

« Technical advisor for the Lost Hills Utility District, CA. The objectives of
the investigations were to mitigate red water problems that appeared to
result from installation of an arsenic treatment system at the District's
groundwater supply. Project included review of historical monitoring
data, identification of additional monitoring needs, and development of
operational recommendations

« Project engineer for Water Research Foundation Project 2702, Control
of Distribution System Water Quality Using Inhibitors. Several parallel
pilot distribution systems were constructed and operated with varying
blends of groundwater, surface water, and desalinated water. This project
characterized the effects of corrosion inhibitor addition on biostability,
chloramine decay, nitrification, and iron, copper, and lead release.

‘ Expertise

« Corrosion Control

« Blending of
Alternative Water
Supplies

« Bench- and Pilot-
Scale Studies

VAC
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Andy Salveson, PE.

BS Civil Engineering
MS Water/Wastewater
Engineering

16 Years of Experience

Representative Experience

« Principal investigator for the disinfection and microconstituent destruction
evaluation of Applied Process Technologies Ozone/Hydrogen Peroxide
Advanced Oxidation System. Work includes the research of bacteria, virus,
and microconstituent destruction by ozone and ozone/hydrogen peroxide.

« Principal investigator for the WERF project CEC4R08, examining the most
cost-efficient method to reduce microconstituents.

« Co-principal investigator for the WRF 02-009, /nnovative Treatments
for Reclaimed Water Study. Work includes detailed pathogen and
micropollutant analysis and the investigation of innovative, but market
ready, advanced oxidation technologies.

« Project manager for the WRF 06-019, Monitoring for Microcontaminants
in an Advanced Wastewater Treatment (AWT) Facility and Modeling
Discharge of Reclaimed Water to Surface Canals for Indirect Potable Use
Study. Work includes detailed trace organic (EDC, etc.) analysis and in-vivo
and in-vitro bioassays to determine hormonal impact, as well as surface
water modeling to track fate and transport of trace organics.

« Principal investigator for the WRF 006-008, Small Scale Treatment
Technologies Study, which investigated the ability of various small-scale
treatment systems to produce economical reclaimed water.

« Project manager for the research of alternative treatment technologies for
trace organic reduction and disinfection for the City of Glendale, AZ.

« Project manager for the research and analysis of a microfiltration, RO and
UV disinfection use for the potable reuse of wastewater at Dublin San
Ramon Services District, CA. The analysis addressed NDMA, standard
DBPs, and endocrine disrupting compounds.

« Lead investigator for the performance evaluation of pasteurization for
reclaimed water disinfection, a sustainable approach to harnessing waste
energy for reclaimed water disinfection. Work resulted in the approval of
pasteurization by the State of California for wastewater reuse.

 Project manager for the performance evaluation of following UV systems:

— Trojan UV3000PIlus low-pressure, high-output (LPHO) UV in Phoenix, AZ
(2001) and in Los Angeles, CA. (2004 & 2005).

Six Trojan inline UVFIT vessel reactors in London, Ontario, Canada.

— Inline medium-pressure UV reactors - Aquionics.

Microwave-driven UV system - Severn Trent Services.

— 500-watt lamp LPHO UV reactor - Calgon Carbon.

Series of Wedeco LBX reactors.

— Trojan UV4000 medium-pressure UV for the City of San Diego, CA.

— Trojan UV3000 low-pressure UV for Olivenhain Municipal Water District
in San Diego, CA.
— Wedeco TAK 66HP LPHO UV in San Jose, CA.
« Project manager for the evaluation and retrofit of an undercapacity UV
system for the City of Escondido, CA. Work includes bioassays and
computational fluid dynamic modeling.

« Lead investigator for the analysis of PAA, chlorine, and ozone ahead of UV
disinfection for the City of Phoenix, AZ.

« Research Achievement of the Year, California Water Environment
Association, 1999

« \WateReuse Person of the Year, WateReuse Association, 2007

‘ Expertise

« Wastewater
Disinfection and
Advanced Treatment

e Pilot- and Full-
Scale Technology
Evaluations

« Reclaimed Water
Regulations,
Treatment, and
Design

VAC
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Tom Seacord, PE.

BS Civil/Environmental
Engineering

MS Civil/Environmental
Engineering

13 Years of Experience

Representative Experience

« Project engineer for RO pilot tests at the Jordan Valley Water Conservancy
District, UT. These tests are associated with the remediation of a
contaminated groundwater supply. Responsible for developing pilot testing
protocols and standard operating procedures for all the pilot equipment.

« Project engineer for the evaluation of low-pressure RO membranes at
the Mount Pleasant Waterworks, SC. Pilot testing provided a basis
to determine the fouling potential of RO membranes and to prequalify
membrane suppliers for membrane replacement bidding.

« Project engineer for a RO and NF membrane pilot study in Jacksonville, FL.
Assisted in the startup and operation of 3 RO and NF pilot plants.

« Project engineer for a series of membrane pilot studies on the Missouri
River. Responsible for the operation of nine membrane pilot plants, located
in three different WTPs in Kansas City and St. Louis, MO.

 Project manager for Village of Western Springs, IL, RO pilot study.
Conducted a pilot study to meet the requirements of lllinois EPA.
Primary treatment objectives included removal of both hardness and
radiochemicals. Prepared report and cost estimate at the completion of
the pilot testing that serves as the basis for the City’s future 1.5-mgd RO
treatment plant.

« Project manager for the Collier County North RO WTP High TDS Pilot
Study. Demonstrated the use of a High Pressure Reverse Osmosis (HPRO)
system to treat water from their high salinity Hawthorn wells. Carollo’s
demonstration plant consisted of full-scale equipment that would typically
be used in a seawater RO process.

« Project manager for the Arlington Desalter concentrate treatment pilot
study for the Western Municipal Water District, CA. Demonstrated the
use of a pellet softener, media filter and secondary RO to remove calcium
carbonate and silica and reduce concentrate volume and increase RO
recovery from 75 percent to 94 percent.

‘ Expertise

Membrane Pilot
Testing

Groundwater
Desalination

Seawater
Desalination

Membrane Filtration

Sandeep Sethi, Ph.D., PE.

BS Civil Engineering

MS Environmental Science
and Engineering

PhD Environmental Science
and Engineering

19 Years of Experience

« Project director/manager, principal investigator, technical advisor, or
engineer on over 30 bench-, pilot-, and demonstration-scale studies for
providing proof of concept/optimizations/design criteria. Projects included
MF/UF/NF/RO/EDR membrane technologies, chemical/UV/AQP disinfection
technologies, conventional/enhanced/high-rate coagulation and filtration
processes, and various water quality/DBP evaluations.

« Project director/principal investigator for Water Desalination Concentrate
Management and Piloting Study for the South Florida Water Management
District (SFWMD) including evaluations of 12 RO plants and a pilot test.

« Project manager for 30,000-gpd UF/RO/AQP (UV and hydrogen peroxide)
preliminary design of complete pilot treatment train for Miami-Dade, FL.

« Principal investigator for Water Research Foundation Project 3030,
Desalination Process Recovery and Concentrate Volume Minimization,
assessed 20 technologies/ configurations, and pilot tested innovative RO/
ED/EDR concept.

« Project manager for desalination investigation for 4.4-mgd City of North
Port WTP, FL, including pilot testing of unique combination of RO with
riverbank filtration pretreatment of surface water.

« Co-principal investigator/project manager for Water Research Foundation
Project 2681, Assessment and Development of Low-Pressure Membrane
Integrity Monitoring Tools, which included bench-/pilot-/full-scale testing at
6 MF/UF plants.

« Project manager for pilot testing of pulsed power device to evaluate
potential for enhancing pretreatment of RO and for concentrate treatment.

« Project engineer for an 18-month pilot study with MF/R0/anaerobic
digestion investigating novel membrane approach for Orange County Water
District (OCWD) and Orange County Sanitation District (OCSD), CA.

« Project engineer for 0.3-mgd design and 24-month demonstration testing
for MF for OCWD and OCSD, CA.

Bench-, Pilot-, and
Demonstration-Scale
Testing

Process
Optimizations

Pilot Design

Water quality
Evaluations

Membrane
Technologies
Concentrate
Management/
Minimization
Technologies
Disinfection
Technologies

VAC
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Jennifer Stokke, Ph.D.,
E.l

BS Environmental
Engineering

PhD Environmental
Engineering

3 Years of Experience

2

T

Representative Experience

« Project engineer for pilot testing of pre-treatment processes (e.g., bank
filtration) for RO treatment of brackish groundwater at the City of North
Port, FL.

« Project engineer for the North Lee County RO WTP acid elimination study.
This pilot study included testing of three different scale inhibitors for
preventing membrane fouling and eliminating pH adjustment of the RO feed
water.

« Project engineer for Title 22 validation testing of Nova Water Technologies’
Ultrascreen Microfilter. Pilot testing was conducted to receive conditional
acceptance of this technology by the California Department of Public
Health for its use in the production of recycled water for unrestricted use
applications.

« Graduate research focused on the photocatalytic oxidation of organic
compounds and enhanced removal of mercury using adsorbent materials
doped with titanium dioxide (photocatalyst). The project included: (1)
tailoring of physicochemical characteristics of activated carbon, silica, and
composite materials, and (2) design, performance testing and scale-up of
bench-, pilot-, and full-scale UV/packed bed reactors.

‘ Expertise

« Bench- and Pilot-
Scale Studies

Advanced Oxidation
Processes Including
Photocatalysis
Characterization of
Adsorbent Materials
(e.g., Activated
Carbon)

Water Quality
Analysis

Erica Stone, Ph.D., E.l.

BS Environmental
Engineering

PhD Environmental
Engineering

1 Year of Experience

« Project engineer for Water Research Foundation Project, Control of
Distribution System Water Quality Using Inhibitors. Pilot distribution
systems were constructed and operated with varying blends of ground
water, surface water, and desalinated water to characterize the effects of
corrosion inhibitor addition on biostability, chloramine decay, nitrification,
iron release, copper release, and lead release.

« Project engineer for bench-scale DPB formation testing. Blended surface
and desalinated water were evaluated for DBP formation following
chlorination and chloramination.

« Project engineer for bench-scale membrane characterization testing.

A novel membrane was tested for mass transfer and surface
characteristics and comparison of biological fouling potential.

« Project engineer for bench-scale testing of low-pressure membranes for
nutrient removal in secondary wastewater effluent as part of a tertiary
wastewater treatment study.

« Project engineer for bench-scale testing of coagulation, MIEX®, and IX
alternatives for alternative water supply project to minimize DBP formation.

Corrosion Inhibition
Pilot Testing

« Blending Source
Waters
Bench-Scale
Membrane
Characterization

« DPB Mitigation

VAC
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Justin Sutherland, Ph.D.,
PE.

BS Chemical Engineering
MS Environmental
Engineering

PhD Civil Engineering

11 Years of Experience

Representative Experience

« Co-investigator on the Water Research Foundation TC Project, DBP Control
in High Bromide Water Using Free Chlorine During Distribution. Evaluated
DBP removal strategies on a technical and economic basis using fixed-
bed IX, MIEX®, GAC, and inline injection of MIEX® with a novel ceramic
microfiltration membrane to meet Stage 1 and 2 D/DBPR.

« Project engineer for the evaluation of a novel, silver-electrode based
electrochemical reactor for the Palmdale Water District, CA. Duties
included reactor design, developing an experimental plan, operating
and maintaining the pilot reactor equipment, and analyzing data for the
reduction of bromide and DBPs from California State Project Water (SPW).

« Project engineer for the evaluation of a novel ultrafiltration membrane
to comply with CDHS Alternative Filtration Technology requirements for
Inge AG, Greifenberg, Germany. Responsibilities included operating and
maintaining a membrane pilot unit to determine the log removal capabilities
of the Dizzer 5000 based on MS-2 Phage and turbidity removal while
treating the Santa Ana River and California SPW.

« Experimented the bench- and pilot-scales for a technical and economic
comparison of air stripping, GAC, 0/H,0,, and UV/H,0, for the removal of
MTBE, TBA, DIPE, ETBE, TAME, and EtOH from five natural groundwaters
in Missouri. Duties included designing equipment, developing the
experimental plan, operating and maintaining experimental equipment, and

analyzing data for removal efficiency and byproduct formation.

« Project engineer for the Brackish Groundwater Desalination Membrane Pilot
Study for the San Antonio Water System, TX. Responsibilities included
development and management of the four phases of testing to evaluate
three RO membranes (Toray, Hydranautics, and Dow FilmTec), two
recoveries (85 and 90 percent), and multiple pre-treatment options (acid/
antiscalant, raw water tanks, and granular media filters) to meet the Texas
Commission on Environmental Quality’s testing requirements.

‘ Expertise

Bench- and Pilot-
Scale Studies
Bench- and Pilot-
Scale Equipment
Design and Testing
Water Chemistry
Disinfection
Byproduct and
Precursors Removal

Advanced Water
Treatment

Adam Zacheis, Ph.D., PE.

BS Civil Engineering
MS Civil Engineering
PhD Environmental
Engineering

15 Years of Experience

« Project manager for the evaluation of brine concentrate recovery and
treatment at the Indian Wells Valley Water District, CA. Project includes
the pilot testing of RO treatment of well water with iron and manganese
pretreatment. RO concentrate treatment using secondary EDR membrane
treatment with the evaluation of brine concentration and concentrate
treatment for arsenic removal.

« Project manager for the Eastern Municipal Water District, CA, Desalination
Recovery Enhancement and Concentrate Management Study. Duties
included design and development of a pilot system to study the reduction
of existing brine streams using secondary EDR and RO. Developed the
project test plan and provided general project oversight.

« Project engineer for a pilot study for the 0CWD and the OCSD, CA, for
investigating a novel integrated membrane and anaerobic stabilization
(IMANS®) approach for water reclamation and reuse using primary
treated effluent. The 18-month pilot study included performance and cost
evaluation of hollow-fiber microfiltration, spiral-wound RO, and a high-rate
anaerobic digestion process.

« Project engineer for the 0CSD, CA, microfiltration demonstration project
Phases | and Il, which was an extension of the IMANS® study. Duties
included design work for the demonstration-scale plant and routine
research work for plant optimization.

« Research engineer for the 0CSD, CA, study of disinfection options for
their ocean outfall system. Duties included the evaluation of hypochlorite,
paracetic acid, UV, and ozone on the bench scale. Performed all laboratory
analysis of water samples including total coliform quantification, UV-

Vis and colorimetric quantification of ozone, colorimetric quantification
of peroxyacetic acid (PAA) residuals, UV-collimated beam testing, and
chlorine residual quantification.

« Research engineer for the Mesa Consolidated Water District, CA, Colored

Water Treatment Facility. Assessed BAC filter performance and testing of
treatment system for corrective measures.

Bench- and Pilot-
Scale Studies

Membranes

Biological Active
Filtration

Ozonation

VAC
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SELECT BENCH- AND PILOT-SCALE STUDIES PUBLICATIONS — PEER-REVIEWED

1. Brown, J.C., Wheadon, R., and Hansen, E. “Biodestruction of Blended Residual Oxidant Treatment.”
Submitted to the Journal of the American Water Works Association. December 2009.

2. Sethi, S., Walker, S., Xu, P, and Drewes, ]. “Desalination Product Water Recovery and Concentrate
Volume Minimization.” Water Research Foundation Report #91420 (Project 3030). 2009.

3.  Brown, J.C., and Salveson, A.T. “Emerging Disinfection Technologies,” Florida Water Resources
Journal, 58(7): 4-9, July 2006.

4.  Brown, ].C., Anderson, R.D., Min, J.H., Boulos, L., Prasifka, D.W., and Juby, G.].G. “Fixed-Bed
Biological Treatment of Perchlorate-Contaminated Drinking Water,” Journal of the American Water
Works Association, 97(9): 70-81. 2005.

5. Sutherland, J., Adams, C.D., and Kekobad, ]. “Treatability of Alternative Fuel Oxygenates Using
Advanced Oxidation, Air Stripping and Carbon Adsorption,” Journal of Environmental Engineering,
131(4): 623-631. 2005.

6. Sutherland, J., Adams, C., and Kekobad, ]. “Treatment of MTBE by Air Stripping, Carbon
Adsorption, and Advanced Oxidation: Technical and Economic Comparison for Five Groundwaters,”
Water Research, 38(1):193-205. 2004.

7. Adham, S, Gillogly, TE.T,, Lehman, G.E., Rittmann, B., and Nerenberg, R. “Membrane Biofilm
Reactor Process for Nitrate and Perchlorate Removal,” Water Research Foundation, Report. 2004.

8.  Aldridge, L., Gillogly, TE.T., Lehman, G., Clifford, D., Roberts, D., and Lin, X. “Treatability of
Perchlorate in Groundwater Using Ion-Exchange Technology-Phase II,” Water Research Foundation
Report, Denver, CO. 2004.

9.  Brown, J.C., and Hugaboom, D.A. “Integrating Membrane Treatment in Large Water Utilities,” Water
Research Foundation Report, Denver, CO. 2004.

10. Rittmann, B.E., Nerenberg, R., Lee, K.C., Najm, 1., Gillogly, TE.T,, Lehman, G.E., and Adham,
S.S. “Hydrogen-based Hollow Fiber Membrane Biofilm Reactor (MBfR) for Removing Oxidized
Contaminants,” Water Science & Technology, 4(1):127-133. 2004.

11. Sethi, S., Crozes, G.E, Hugaboom, D.A., Mi, B., Curl, J., and Marinas, B. “Assessment and
Development of Low-Pressure Membrane Integrity Monitoring Tools,” Water Research Foundation
Report, Denver, CO. 2004.

12. Brown, J.C., Snoeyink, V.L., Raskin, L.M., and Lin, R. “The Sensitivity of Fixed-Bed Biological
Perchlorate Removal to Changes in Operating Conditions and Water Quality Characteristics,” Water
Research, 37(1):206-214. 2003.

13. Brown, J.C., Snoeyink, V.L., and Kirisits, M.]. “Abiotic and Biotic Perchlorate Removal in an
Activated Carbon Filter,” Journal of the American Water Works Association, 94(2):70-79. 2002.

14. Sethi, S., and Juby, G.J.G. “Microfiltration of Primary Effluent for Clarification and Microbial
Removal,” Journal of Environmental Engineering Science, 19( 6). 2002.

15. Crozes, G.E, and Seacord, T.E “Evaluation of Membrane Technologies for Removal of Atrazine and
Other SOCs,” Water Research Foundation, Denver, CO. 2001.

16. Gillogly, TE.T,, Najm, I., Minear, R., Marinas, B., Urban, M., Kim, ].H., Echigo, S., Amy, G,
Douville, C., Daw, B., Andrews, R., Hofmann, R., and Crouse, J.P. “Bromate Formation and Control
During Ozonation of Low Bromide Waters,” Water Research Foundation, Denver, CO. 2001.

17. Crozes, G.E, Hagstrom, ].P, Suffet, I.H., and Young, C. “Bench-Scale Evaluation of Adsorptive
Process for Taste and Odor Control Using Rapid Small-Scale Column Tests and Flavor Profile
Analysis,” Water Science Technology, 40( 6). 1999.

CORE TEAM AND PUBLICATIONS 49



indd

ap\Indd\01lssues|

yS0Q:

V:\Comp:

18.

19.

20.

21.

Gillogly, TE.T.,, Snoeyink, V.L., Newcombe, G., and Elarde, J.R. “A Simplified Method to Determine
the PAC Dose Required to Remove MIB,” Water Science and Technology, 40(6):59. 1999.

Gillogly, TE.T., Snoeyink, V.L., Vogel, ]J.C., Wilson, C.M., and Royal, E.R. “Determining Remaining
GAC Bed Life for Taste and Odor Control,” Journal of the American Water Works Association,
91(8):98. 1999.

Gillogly, TE.T., Snoeyink, V.L., Elarde, ].R., Wilson, C.M., and Royal, E.P “14C-MIB Adsorption on
PAC in Natural Water,” Journal of the American Water Works Association, 90(1):98. 1998.

Gillogly, TE.T., Snoeyink., V.L., Holthouse; A., Wilson, C.M., and Royal, E.R “Effect of Chlorine on
PAC’s Ability to Adsorb MIB,” Journal of the American Water Works Association, 90(2):107. 1998.

SELECT BENCH- AND PILOT-SCALE STUDIES PUBLICATIONS/PRESENTATIONS -
OTHER

1.

10.

Sethi, S., MacNevin, D., Munce, L., Akpoji, A., Elsner, M., and An, J.H. “Water Desalination

Concentrate Management and Piloting Study.” Proceedings of the Florida Section American Water
Works Association Conference, Orlando, FL, November 29 - December 3, 2009.

Rogers, J.C., Ashcroft, C., Salveson, A., Luers, M., Boyle, M., and Wagner, E. “EDCs in Wastewater

Effluent: Impact on Advanced Treatment Costs and Downstream Trout.” Proceedings of Water
Environment Federation Annual Technical Exhibition & Conference, October, 10-14, 2009.

Sethi, S., Xu, P, and Drewes, ].E. “Recovery Optimization and Concentrate Minimization:
Comparison and Economic Assessment of an Innovative Approach with Traditional Approaches
for ZLD.” Proceedings of the American Membrane Technology Association Annual Conference &
Exposition, Austin, TX, July 13-16, 2009.

Sutherland, J., Juby, G., Seacord, T., Bryant, D., and Morrison, K. “Using a Pilot Study to Permit a
Design Build Brackish Groundwater Desalination Plant.” Presented at the American Membrane
Technology Association Annual Conference and Exposition, Austin, TX, July 13-16, 2009.

Sutherland, J., Jenkins, R., Rothe, L., Juby, G., Seacord, T., Bryant, D., and Morrison, K.
“Desalination Pilot Study of a Brackish Groundwater in Texas.” Presented at the American Water
Works Association Annual Conference and Exposition, San Diego, CA, June 14-18, 2009.

Sutherland, J., Adams, B., Bryant, D., and Morrison, K. “SAWS Brackish Groundwater Desalination:
RO Pilot Study Update.” Presented at Texas Section American Water Works Association Annual
Conference, Galveston, TX, April 14-17, 20009.

Sutherland, J., Vokes, C., Gallovich, J., and Joost, R. “Biofiltration Without Chlorinated Backwash.”
Presented at the International Ozone Associate — Pan American Group Conference, Orlando, FL,

August 24-27, 2008.
Sethi, S., Cushing, R., Poust, S., Mick, C., Carrasquillo, A., Manning, ]., Evano, J., Zoeller, P, and

Pyne, D. “Riverbank Filtration Pretreatment for Reverse Osmosis.” Proceedings of the American
Water Works Association Annual Conference and Exposition, Atlanta, GA, June 8-12, 2008.

Sethi, S., Walker, S., Xu, P, and Drewes, ].E. “Comparison of an Innovative Approach for
Concentrate Minimization with Traditional Approaches for Zero Liquid Discharge.” Proceedings of
the American Water Works Association Annual Conference and Exposition, Atlanta, GA, June 8-12,
2008.

Brown, J.C., Lauderdale, C.V,, Raskin, L., and Morgenroth, E. “Fixed-Bed Biological Perchlorate
Destruction ESTCP: ER-0544.” Paper presented at the Battelle Remediation of Chlorinated &
Recalcitrant Compounds Conference, Monterey, CA, May 19-22, 2008.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Sethi, S. “Improving Operations with Proper Integrity Monitoring of Microfiltration and
Ultrafiltration Systems.” Paper presented at the Florida Water Resources Conference, Tampa, FL,
May 6, 2008.

Hugaboom, D. “Evaluation of MF/UF Technology on the Nooksack River for Drinking Water
Production.” Paper presented at the Pacific Northwest Section of the American Water Works
Association Annual Conference, Vancouver, WA, January 15-17, 2008.

Brown, J.C., Lauderdale, C.V,, Estevao, G., and Ettori, A. “Optimizing Processes Downstream of
Biological Perchlorate Treatment.” Proceedings of the American Water Works Association Water
Quality & Technology Conference, Charlotte, NC, November 4-8, 2007.

Champlin, T., Sethi, S., Pitt, W., Goldenberg, B., Furland, L., Nogaj, T., and Reardon, R.
“Development of Design and Test Program for an Advanced Wastewater Reclamation Pilot Facility

to Investigate Aquifer Recharge.” Proceedings of the 22nd Annual WateReuse Symposium, Tampa,
FL, September 9-12, 2007.

Sethi, S., Xu, P, and Drewes, ].E. “New Desalination Configurations and Technologies for Recovery
Increase and Concentrate Minimization.” Proceedings of the World Environmental and Water
Resources Congress (ASCE) and Environment and Water Resources Institute), Tampa, FL, May 15-
19, 2007.

Grooters, S.J., Seacord, T.E, Crozes, G.E, Duff, B., Puffer, J., Adams, S., and Song, R. “Affordable NF/
RO Treatment: Using Bankfiltration as a Key to Unlock Lower Costs.” Proceedings of the American
Water Works Association Annual Conference and Exposition, San Francisco, CA, June 12-16, 2005.

Sethi, S. “Membrane Integrity Monitoring of MF/UF Processes with Focus on Real Dilution Effects.”

Proceedings of the Membrane Filtration Congress of the Aquatech Conference, Amsterdam, The
Netherlands, September 29-October 1, 2004.
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Company

Carollo is currently

ranked within Engineering
News Record's top 100 design
firms . .. ENR's annual Source
Book ranks Carollo among the
top 15 firms for water

and wastewater treatment

plant design.
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WATER AND WASTEWATER EXPERTS

Carollo Engineers is an environmental engineering firm specializing
in the planning, design, and construction of water and wastewater
facilities and infrastructure. Carollo’s reputation is based upon client

service, a continual commitment to quality, and technical leadership.

During our 77-year history, Carollo has successfully completed more
than 20,000 projects for public sector clients. Carollo is currently
ranked within Engineering News Record's top 100 design firms. More
importantly, ENR’s annual Source Book ranks Carollo among the
top 10 firms for water and wastewater treatment plant design. Unlike
many of our competitors, Carollo provides only water and wastewater
engineering services.

With our focus on water and wastewater, we recruit nationwide and
hire technical staff who have the extensive background and training
specific to this field. For that reason, the quality and professional
standing of our core group of water and wastewater professionals

equals or exceeds that provided by some of the largest engineering
firms in the U.S.

Resources

b Carollo’s staff numbers
more than 600 employees,

including more than 300

) registered engineers. We are a

full-service water and wastewater

%
o
(%)
(%)
o

engineering company with
B the experience and qualified
9 b professionals to successfully manage
projects of any size. Our staff includes
9, civil, sanitary, electrical, environmental,

@ mechanical, chemical, structural,

. ) )
%, instrumentation, and corrosion

control engineers, as well as

architects, planners and specialists in other areas. These individuals

perform work solely on water and wastewater related facilities.
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Carollo’s state-of-the-art computer

network allows us to effectively
communicate between offices and
interface with almost any engineering
software on the market today.

Carollo provides only water

and wastewater engineering
services, resulting in a level of
understanding of key project issues

that few can match.

MANAGEMENT PHILOSOPHY

Carollo’s management philosophy and the
success of our company are founded on simple
precepts:

> Seek out, hire, and hold onto
the best people in the business. We
recognize that the most critical element for a
successful project is the project team. Carollo
aggressively recruits the top candidates from
the leading engineering schools across the
country. We train and mentor these engineers
to become the next generation of leaders
for Carollo and the industry. This long-term
commitment to developing excellent engineers has
resulted in a depth of talent unmatched by other
consulting firms.

» Specialize in the planning, design and construction
management of water and wastewater projects. This is our
business. Our success hinges solely upon our ability to provide
responsive service to our municipal clients.

» Commit our partners to an active role in every project.
This provides our clients with top management interest, clear
accountability, responsiveness, and talent — and helps to ensure
that the necessary staff and resources are committed to each
assignment.

» Focus on client service. Carollo knows the value of listening to
our clients and recognizes that successful projects result from the
combined expertise of our staff and the client’s staff. This
commitment to understanding client needs and valuing their

input is one of the cornerstones of Carollo’s success.

LEADERS IN WATER ENGINEERING

Carollo has provided design and construction management services
for more than 100 water treatment plants with a total capacity of
more than 3.5 billion gallons per day, more than 1,000 miles of water
pipeline ranging in size from 6 to 108 inches in diameter, and more
than 100 water pumping stations with capacities as high as 600 mgd.
We have recently completed or are performing ongoing water projects
for many of the country’s major municipalities or special districts. A
few examples of Carollo’s achievements include:

» Conceiving and developing the custom design approach for
low-pressure membrane water treatment plant design. Carollo
developed our own custom, nonproprietary, non-packaged pilot
plant unit, which has been successfully tested in Kansas City, MO.
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Our client list includes the following:
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City of Phoenix, AZ

East Bay Municipal Utility
District, Oakland, CA

Metropolitan Water District of
Southern California

Sacramento Regional County
Sanitation District, CA

City of San Diego, CA

City and County of San
Francisco, CA

City of Sacramento, CA
Denver Water Department, CO
City of Minneapolis, MN
Kansas City, MO

City of St. Louis, MO

City of Las Vegas, NV

Southern Nevada Water
Authority, NV

City of Arlington, TX
City of Austin, TX

Upper Trinity Regional Water
District, TX

» Engineering the fast-paced design/build expansion of the Palm
Coast, FL, reverse osmosis (RO) water treatment plant from
3.2 t0 9.6 mgd. Carollo completed preliminary design and
obtained all permits just eight weeks after beginning work to help
facilitate successful completion of this project in just 15 months.

» Conducting the first U.S. testing and evaluation of electrodialysis
reversal (EDR) for perchlorate treatment.

» Achieving leadership in ultraviolet (UV) disinfection, first for
wastewater applications in the western United States and now
for UV drinking water applications. Carollo was the primary
author of the USEPA UV Disinfection Guidance manual. We also
developed and operate the world's largest UV validation facility in
Portland, OR.

» Designing the preozonation and intermediate ozonation at two
water treatment facilities for the City of Arlington, TX, using our
computational fluid dynamic (CFD) modeling to optimize ozone
contactor design. Carollo also conducted a joint research project
with various utilities in the Phoenix, AZ, area to evaluate ozonation
and biological filtration to meet long-term finished water quality
goals, leading to design and construction of ozonation facilities in
Gilbert and Peoria, AZ.

» Designing, in a joint venture, the world’s largest ozone generation
system at a water treatment facility in Las Vegas, NV.

FORMULA FOR SUCCESS

Much of our success as an industry leader is based on our ability to
offer advanced solutions that are practical, affordable, and reliable.
We strive to maximize the use of existing infrastructure whenever

possible, promote environmental conservation, and make the best

technologies available at a competitive cost.

A major factor in maintaining Carollo's ability to
integrate new technology is the Carollo Water Research
Group (CWRG). The relationship between our design
engineers and the CWRG is unique in the industry and
serves as a company-wide resource for evaluating water
quality and treatability data, performing pilot studies,
developing design criteria, tailoring design solutions

to water quality issues, and addressing regulatory
compliance concerns.

Carollo designed the 624-mgd Alfred Merritt Smith Water Treatment
Plant ozone contactor for the Southern Nevada Water Authority. It is

the world's largest ozone system at a water treatment facility.
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Our firm takes pride in the large number of clients with whom we
have maintained continuing working relationships. We have worked
with some clients for more than 70 years — a clear indication of

the quality of our work, our control of costs, and our ability to meet
schedules. This dedication to quality has resulted in a long list of
successful projects and satisfied clients, some of which are highlighted

Project Elements

in the table below.
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Client/Project

Southern Nevada Water Authority, Las Vegas, Nevada - Southern
. 624 | ® ([ J [ J [ J
Nevada Water System Improvements Project
City of Phoenix, Arizona - Val Vista Water Treatment Plant 20| @ ° (]
City of Phoenix, Arizona - Union Hills Water Treatment Plant 160 | ® (] ()
City of Sacramento, California - E.A. Fairbairn Water Treatment Plant | 160 | @ ° ®
City of Sacramento, California - Sacramento River Water Treatment 160 | ® ° °
Plant
Metropolitan Water District of Salt Lake City and Sandy, Utah - Point 50 | ® e o @ ®
of the Mountain Water Treatment Plant
City of Oklahoma City, Oklahoma - Draper Water Treatment Plant 150 | @ (] ®
East Bay Municipal Utility District, California - Walnut Creek Water 120 | ® o o °
Treatment Plant
Santa Clara Valley Water District, California - Santa Teresa Water 100! e ° ° °
Treatment Plant
Santa Clara Valley Water District, California - Rinconada Water 75| @ ° ° °
Treatment Plant
City of Arlington, Texas - Pierce-Burch Water Treatment Plant 68 | ® () (] ®
City of Arlington, Texas - John E Kubala Water Treatment Plant 65| @ (] ° ®
Santa Clara Valley Water District, California - Penitencia Water 2l e ° ° °
Treatment Plant
City of Vallejo, California - Fleming Hill Water Treatment Plant 42 | @ () () ®
Town of Gilbert, Arizona - Gilbert Water Treatment Plant 30| @ () (] ®
City of Peoria, Arizona - Greenway Water Treatment Plant 16 | ® ° ° (]
Upper Trinity Regional Water District, Texas - Tom Harpool Water 16 o ! o ° °
Treatment Plant
Brazos River Authority, Texas - Brazos River Authority Water
15 [ J [ J [ J
Treatment Plant
City of Lake Forest, Illinois - Lake Forest Water Treatment Plant 14 [ [ ()
City of Neenah, Wisconsin - Neenah Water Treatment Plant 12| @ o [ )
United Water Missouri - United Water Missouri Treatment Plant 8 () ()
City of South Bend, Washington - South Bend Water Treatment Plant 2 [ [ )
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