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America’s First Direct-to-Distribution Potable Reuse

WESTCAS 2017 Fall Conference
October 25, 2017 - Tucson, AZ a carollo



Presentation Outline

« Water Resources and Challenges
« AWPF Concept

* The Purification Process

* Piloting and Permitting

 The Path Ahead

el paso : F7
’ lé\WATEFI « carclin



Water Resources
and Challenges

eeeeee
3 /—\ S=e « carollo



Diverse Portfolio for an Arid Community
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Long History of Conservation and Reuse

1963: Began delivering
reclaimed water for irrigation,
Industrial, and construction uses.

1985: Began using reclaimed
water treated to drinking water
standards for aquifer recharge
(Fred Hervey WRP)

Per capita use: Reduced from
225 gallons in the 1970s to 132
In 2013
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Drought Conditions

2500

Elephant Butte
Reservoir

Source: Texas Water Development Board
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Non-drought Year
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Drought Year
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Drought Year without River Water

220

200

180

160

140

MGD

120

100

80 Groundwater

60

40
1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct

Supply =—=Peak Water Use
el paso

i [é\ WATER « carollo




Drought Year without River Water
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Why Purified Water Now?

Other Choices

* Increased mining of aquifers

* Increased groundwater desalination

» Drastic conservation

 Pump imported groundwater over 100 miles

Only purified water is sustainable
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AWPFEF Concept
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Feasibility Assessment and Policy Changes

o 2012 Feasibility
Assessment:
IPR, wetlands
restoration, and
DPR concepts

 Potable reuse
business case
developed

* May 8, 2013:
EPW Board
approves
reprogramming
of capital funding
from “purple
pipe” projects to
potable reuse
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Indirect Potable Reuse
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More Direct Potable Reuse
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Most Direct Potable Reuse

WW Treatment

Urban Water Use
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Why Direct-to-Distribution Potable Reuse?

« Lack of surface water supplies for Jonathan Rogers WTP
much of the year

« Confidence in advanced treatment processes and
monitoring/control

e Close proximity of Bustamante WRP to Rogers WTP
distribution infrastructure

* No regulatory prohibition

Direct-to-Distribution makes sense for El Paso

el paso : /.
? /\@ WATER < carolio



AWPF Concept

Bustamante Advanced Water

WWTP Purification
(29.2 MGD average flow) Facility

Distribution
System

-~ MF Backwash ~ 1.0

RO or N oncentrate
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The Purification
Process
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AWPF Process Train

Advanced Water Purification Facility

UV/Peroxide GAC for H,O, Engineered
NF/RO AOP Quenching Storage

== N
~{(3®

Backwash Concentrate

MF/UF

Chlorine

Bustamante WRP To Distribution
Secondary Effluent System

el paso

2 lé\ WATER

« caralia



Multiple Barrier Approach

UV/Peroxide Engineered
MF/UF  NF/RO AOP Storage
Bustamante
WRP <VCA>4> To Distribution
Secondary O%A System
Effluent ‘l’ ‘l’
Backwash Concentrate Chlgrine

PROJECTED RANGE OF TREATMENT EFFECTIVENESS

MF/UF NF or RO UV/AOP GAC Cl,
O O O O O Particulates
O 66| O O O |T1oc
O @ O O O O Nutrients
O O O O O O TDS (Hardness)
O 16 @ O O O | 1Ds (Chloride)
O (9 O O O O Microconstituents
O O O O O Pathogens
G O O O O Viruses

O Primary removal mechanism; >90% e 50 to 75%
O Additional removal mechanism; >90% G 25 to 50%

® 7510 90% (O None to <25%
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Piloting and
Permitting
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O-Month Pilot Test

Microfiltration/Ultrafiltration

 Pall MF
 Evoqua UF

Reverse Osmosis/Nanofiltration

¢ Hydranautics ESPA2
 Dow NF90
* Hydranautics ESNA1

UV/Peroxide Advanced Oxidation
e Trojan UVPhox
Granular Activated Carbon

« Catalytic Bituminous (Calgon)
» Catalytic Coconut Shell (Evoqua)
* Non-catalytic Bituminous (Calgon)
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AWPF Pilot
Online Monitoring

. Chl [ TOC
TOC, Turbidity, oramines, ’ UVT, Reactor
Ammonia, Nitrate, Conductivity, ORP, Power Level &
Nitrite, UV-254. Pressure, Flow, UV Intensit,
Flow, Temperature Temperature, & pH ’
Bustamante WRP
Secondary
Effluent

TOC, Conductivity,
Turbidity, TMP Pressure, Ammonia,
Nitrate, Nitrite, UV-254
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Pilot Testing Results Summary

DEMONSTRATED RANGE OF TREATMENT EFFECTIVENESS
MF/UF NF/RO uv AOP GAC

Particulates O O O

Demonstrated Performance During Pilot

* Turbidity <0.1 NTU in MF/UF filtrate
» Turbidity <0.03 NTU in NF/RO permeate

* >90% removal of TOC by NF/RO
e <0.5 mg/L TOC in GAC effluent

TOC

70-90% rejection of nitrate and nitrite,

Nutrients with all results below MCLs (RO/tight NF)

* >90% removal of TDS
» Good correlation with conductivity

TDS

* 959% reduction in total concentrations
from pilot influent to UV AOP effluent

» Less than 20 of 96 CECs detected in
permeate; only 5 in GAC effluent

* No coliforms, Cryptosporidium or Giardia

Pathogens detected downstream of MF/UF

ol © 0|00
of 0 [O|O|O
Of 0 [O|O|0|0O
©Of O [O|O|O|0 R

O
O
O
Microconstituents O
O
@

. » Viruses not detected in samples
Viruses O O O O downstream of UV AOP

O Primary removal mechanism; >90% e 50 to 75%
O Additional removal mechanism; >90% @ 25 to 50%

® 7510 90% (O None to <25%
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Pathogen Removal Credits

Anticipated TCEQ Log Removal /

Inactivation Credits
Unit Process Giardia

Viruses

MF/UF 4 4 0-1
NF/RO 0-2 0-2 0-2
UV AOP 6 6 6
GAC 0 0 0
Cl, 0 3 4
Total 10-12 13- 15 10 - 13
Preliminary TCEQ Requirement! 6 8 10

1 Based on TCEQ Pilot Test Review Letter dated December 22, 2016.
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TCEQ Pilot Test Acceptance

Bryan W. Shase, PTh). BE, Chairman PWS_0710002 CO_201G1222_Fxception
Toby Baker, Conumissionar
jon Niermann, Commissioner

Richard A. Hyde, P.E., Execurive Director

Texas Commission on Fnvironmental Quality

Protecting Texas by Reducing and Preventing Poflution

December 22, 2016

1154 Hawkins Boulevard
El Paso, TX 79925

subjecr: Review of the Pilot Test for the Use of Wastewaler Treatmenr Plant Effluent as 4
Source of Drinking Water
H Pago Warer Utlities Public Service Board - PWS TN Na. 07100012
H Paso County, Texas

CNAOO745302 RN103778882
Dear Mr. Tomingles:

Om March 31, 2016, the Texas Commission oo Environmental Guality (TCEQ} received your
Murch 30, 2016 Advanced Waler Purification Facility (AWPF) pilot test report detailing the
results of an approximately nine moxnth pilot study using wastewaler 1realment plant (WWTT)
effluent to produce drinking water. In addirion, TCEQ recetved addendums on April 12, June
27, Seprember 23, November 18 and November 30, 2016, The pilol test is the first of many
steps to initiate use of WWTT offlucnt 10 produee drinking water. Lhe El Faso Water Utilitics
Public Service Board (EPWLI) has been exploring options to diversify ils water suppty port folio
and is preparing to implemernt direct potable rease (DPR). The DPR plant will augment the
EPWL water supply with the reuse of WWTP cffluen! from the ¥PWU Roberto R. Bustamante
ater Trealment Plant (Bustaumante WWTP) as source water for the advanced warer
PU.nncauun Facility (AWPF). The AWDF is {0 consist of a microfiltration (MF) or ultrafiltration
{UF) membrane syslem, a reverse esimesis (RO) or nanetiltration (NFy membrane sysiem,
wliravielet light {UV) disinfection with advanced oxidation wilh hydrogen perogide (UVAQD),
granular activated carhon {GAC) filtration for hydrogen peroxide quenching, chemical
disinfeciion, and stabilizufion.

EPWL is taking a measured approach to the construction of the AWPE and at the time of the

subniitial of the AWPF Pilor Reporr, EPWU had not ciwsen the vendors for Lhe anii process, nor
finalized recommendatdons tor some shuidown condilions. TCEQ cannot grant the exceptions

witheut the final decistons on vendor cquipment and simidown condition recoumendations.

To give the EPWU 3 preview ol e conditions rhar can be applied to the AWPT, Fnclosure A lists

the appHeable conditions when enough information is provided in a pilot test report. Where
information is needed, a note will be included requesting information be provided with the
preliminary engnectng report.

Thu pilol test review lh valid (or three years and can be com.mued with the submiual of the
next step in the process, the v ing reporl

TCEQ has set the virus removal/inactivalion at 10-lag, based on the cultured Adenovirus
resules with an added safety factor of 1-Jog. ‘1o verify the virus log removal/inactivation

requircment for the AWPE and to better determine the portion of the polymerase chain-reaction

(PCR) measured viruses that are viable, EPWU must collect Bustamante WWTP effluenl
sarmples and have them tested for Adenovirus using hoth the culturable and PCR methods.

P.O. Box 13047 - Austin. Texas 787183087 - 512-230-1000] @ WWW.Treq [eXas 2oV
Hdww 150U CUstomer service? wiww,teeqAeNAs SOV EOID/ custumersurvey

My, Carlos V, Dominguez, jr., F.E, Urility Engineer
Page 2 of 2
December 22, 2016

EPWU must cellect 12 samples, preferably during the time period adenovirus is most prevalent,
Al available resulls must be included with the PER and at least 12 swmple s 1nust be
included with the final enginecring report included with the plans and specifications for ihe
AWPE,

TCEQ recomumends that the TPWU collect guarter]y pathogen sumples of the Bustamante WWTP
effluent and have these samples analyzed for Cryprosporidium, Giardia, and virus until such a
thne that the AWPT is placed on Line.

Enclosure B contains comments on Section 3.2 and Appendix I by TCEQ's prefrealment
program. Please address their comments and resubrnir Section 3.2.

Enclosure € containg comments on Section 5 by the Industrial Permirs Yeam ar TCRO.
TCEQ) Approval Process for Direct Potable Reuse Projects

The followtng steps are anticipated for TCEQ to review and approve prior to final approval of
the DPR planl Lo send water to distribution:

1. Submitial of the pilot rest protocol. - complere

2 Submillal of Lhe pilod test report. - complete

3 Submittal of the preliminary engincering report for exception request approval,

. Submittal of final engineering report with plans and specifications for construction
upproval,

5 Submitral of the (ull scule verification test {FSVT) protocol.

6. Submitral of FSVT report.

7. Submirtal of standard operating procedures and iraining documentation specific 10
the DPR operations

LA Submirtal of final alarm and shurdown friggers docurments with required action and

communication pratocols.

1f you have any questions or need further assistance, please contact Ms. Marlo Wanielista Berg,

PE of my staff at marlo.berp@teeq.toxas.aov, oF at (312) 239-6967.

Sincerely,
JochKlumpp, Manager "+ Marle Wandelista Berg, P.E.

Plans and Technical Review Section Technical Review and Oversight Team
Water Supply Division Plany and Technical Review Seetion
Texas Comnission on Environmental Ouality ‘l'exas Commission on Environmenial Quality

Enclosure A:  List of Potential Condilions for AWPT
Enclosure B:  Comments from TCEQ's Pretreatment Program
Enclosure € Comments from TCEQ's Industrial Permits Team

JEK /mew

aso Water Utilities Public Service Roard, 1154
125 f436
, Inc, 2173 Salk Avenue, Suite 130,

o w/enelosures: Mr. John T Balliow, CE
Hawkins BLVD, Bl Paso, TX

Brent Alspach, P.E, Arcadis U,

Carlshad, CA 92008

Ms. Lamhm Russell, Ph.D., P.E., Carello Engineers, Inc.8911 Capital of

Texas Hwy North, Sutte 2>00 Anstin, TX 78759

> 5

“The pilot test review is
valid for three years and
can be continued with
the submittal of the next
step in the regulatory
process, the preliminary

engineering report for
exception reques
approval.”

Texas Commission on
Environmental Quality
December 22, 2016
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NWRI Panel Endorsement

NWRI

National Water Research Institute

Joint Powers. March 25, 2017

Agreement Members

Inland Empire
Utlites Ageney | Gilbert Trejo, P.E
Chief Technical Officer

e B0 E| paso Water
VAISCOSYE 1184 Hawkins Bive.
Los Angeles P.O. Box 511
besarmentof | EI Paso, TX 79961-0511
Water and Power

. Subject: El Paso Water Acvanced Water Purffication Facility — Pilot Test Results
Orange County

Sanitation District
Dear Mr. Trejo
Orange County
Water District The Independent Acvisory Panel administerec by the Natioral Water Research Institute (NWRI)

is pleasec to provice this letter of support to El Paso Water {EPW] on the findings of the Panel’s
expert peer review of the Advanced Water Purification Facility (AWPF) pilot plart project and,
specifically, pilot test results.

West Basin

Municipal Water District

The AWPF pilot plant was developed and operatec by EPW and its project team to evaluate
advanced water treatment technologies and other camponents critical to the implementation

Jeffrey | Mosher of Direct Potable Reuse (DPR). DPR is a process that uses advanced-treatec wastewater to
Executive Divector augment public drinking water supplies anc enhance water availability. With continued
Emait community support, EPW plans to build anc operate a full-scale DPR facility by 2021 that would

mesherd wm-usa.org

provide up to 10 million gallons per cay (MGD) of safe, reliable purifiec water directly inta the
drinking water distribution system for El Paso, Texas. It would be the first of its kind in the
United States and the largest DPR system in the world.

Basec on our independent review, the Panel has concluded that a comprehensive AWPF pilot
plart was selectec, designed, arc operated by EPW anrd its project team. The high-cuality cata
generated from testing at the AWPF pilot plant supports confidence about the cuality of
treatment performance and robustness of engineering design, and provides EPW with a critical
framework to support the next phase to desigr a full-scale DPR facility. Altogether, the Panel
has concluded that EPW ang its staff are well-qualified to undertake the design, construction,
and operation of a full-scale DPR facility that will benefit the [ Paso community anc be
protective of public health.

Notably, the Panel emphasizes that the success of this project will be urcer close scrutiry,
nationally and internationally, from both advocates and potential opporents of DFR. As the
project moves into full-scale cesign, EPW has a unique opportunity fand, the Panel believes,
respansibility) to continue the open anc transparent technical review process, enhanced cata
18700 Ward Street analysis and interpretation, anc public outreach activities that are resporsible for the success
PO.Bx809% | and outcomes of this pilot project
Fountain Valley, California

OB panel Purpose and Activities

(7143783278
Fax: (714} 378-3375 A501c3 ronprofit arganizatior, NWRI specializes in facilitating expert panels that provide
third-party scientific and technical review by leading experts. In 2014, NWRI was askec to form
WWHNWAALEA. 0D and coorcinate an Independent Acvisory Panel to provice a science-based review of a

30
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Panel Letter to EPWY
March 25, 2017
Page 4

Conclusion

Itis the unanimous conclusion of the Panel that the findirgs from the AWPF pilot testing process
provide the necessary data to design a full-scale AWPF for DER, which will be a landmark facility in the
acceptance and implementation of DPR arc will contribute to the renewable water resources portfolio
for the City of [l Paso, Texas. An immense cataset was gererated during the pilot testing process that
should be used to evaluate the potential for water quality or operational problems {including challenges
with sensors, unit processes, or laboratory results) and to develop mitigation strategies in acvance of
the design of the full-scale AWPF.

The successful implementation of the full-scale AWPF will facilitate additional DPR projects throughout
the southwestern states, across the nation, and worldwice. As such, EPW bears a great responsibility
for the future of DPR. This project also provices an opportunity for EPW to be recognized as a world
leacer in the development, implementation, and public acceptance of DPR

Respectfully submittec by the NWRI Indepercent Advisory Panel,

Lovod £ Lonil

Desmand Lawler, Ph.D.

The University of Texas at Austin

a-mdmu-

Eleanar Torres
Orange County Water District [CA]

Paul Westerhaff, Ph.D., P.C
Arizona State University
Panel Chair

&)
o
et
Channah Rock, Ph.D.
The University of Arizona

tovens Wbl

Steven Walden, M.S.
Steve Walden Consulting

cc leffrey 1. Mosher, NWRI
George Maseeh, Carollo Engineers
Sanaan Villabos, Carolla Engineers

“It is the unanimous
conclusion of the Panel
that the findings from the
AWPF pilot testing
process provide the
necessary data to design
a full-scale AWPF for
DPR, which will be a
landmark facility in the

acceptance and
implementation of DPR
and will contribute to the
renewable water
resources portfolio for the
City of El Paso, Texas.”

NWRI Independent
Advisory Panel
March 25, 2017
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The Path Ahead
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AWPF Project Timeline

TCEQ TCEQ TCEQ
pilot plant pilot results design approval
approval approval target

4 4 ¥

Pilot Plant AWPE AWPFE ' ?g“very

Design & Design Construction
Testing

Customers

Independent Advisory Panel

Public Outreach

2014 2015-2016 2017-2019 2020-2022
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George P. Maseeh, P.E., BCEE

Carollo Engineers
gmaseeh@carollo.com
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