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Presentation Outline

• Water Resources and Challenges
• AWPF Concept
• The Purification Process
• Piloting and Permitting
• The Path Ahead
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Water Resources 
and Challenges
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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

June 2, 1994

July 8, 2013
Source: NASA 

Source: Texas Water Development Board

14.7% full as of 
10/20/2017

Elephant Butte 
Reservoir
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Non-drought Year
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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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AWPF Concept
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Feasibility Assessment and Policy Changes

• 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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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 

• Close proximity of Bustamante WRP to Rogers WTP 
distribution infrastructure

• No regulatory prohibition

Direct-to-Distribution makes sense for El Paso
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AWPF Concept

Riverside Irrigation Canal

Distribution 
System

MF Backwash ~ 1.0 MGD
RO or NF Concentrate ~ 1.8 MGD

Residuals

Bustamante 
WWTP

(29.2 MGD average flow) 10 MGD

Advanced Water 
Purification 

Facility ~7.2 MGD



20

The Purification 
Process
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AWPF Process Train
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Multiple Barrier Approach

MF/UF NF or RO UV/AOP GAC Cl2
Particulates

TOC

Nutrients

TDS (Hardness)

TDS (Chloride)

Microconstituents

Pathogens

Viruses

Primary removal mechanism; >90%

Additional removal mechanism; >90%

75 to 90%

PROJECTED RANGE OF TREATMENT EFFECTIVENESS

50 to 75%

25 to 50%

None to <25%
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Piloting and 
Permitting
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9-Month Pilot Test

Microfiltration/Ultrafiltration
• Pall MF
• Evoqua UF

Reverse Osmosis/Nanofiltration

• Hydranautics ESPA2
• Dow NF90
• Hydranautics ESNA1

UV/Peroxide Advanced Oxidation

• Trojan UVPhox

Granular Activated Carbon

• Catalytic Bituminous (Calgon)
• Catalytic Coconut Shell (Evoqua)
• Non-catalytic Bituminous (Calgon)
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AWPF Pilot Facility
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NF/RO
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Pilot Testing Results Summary

MF/UF NF/RO UV AOP GAC Cl2 Demonstrated Performance During Pilot

Particulates
• Turbidity <0.1 NTU in MF/UF filtrate
• Turbidity <0.03 NTU in NF/RO permeate

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

Nutrients • 70-90% rejection of nitrate and nitrite, 
with all results below MCLs (RO/tight NF)

TDS
• >90% removal of TDS
• Good correlation with conductivity

Microconstituents

• 95% 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

Pathogens • No coliforms, Cryptosporidium or Giardia
detected downstream of MF/UF

Viruses • Viruses not detected in samples 
downstream of UV AOP

Primary removal mechanism; >90%

Additional removal mechanism; >90%

75 to 90%

50 to 75%

25 to 50%

None to <25%

DEMONSTRATED RANGE OF TREATMENT EFFECTIVENESS
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Pathogen Removal Credits

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

Unit Process

Anticipated TCEQ Log Removal / 
Inactivation Credits 

Crypto 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
Cl2 0 3 4

Total 10 - 12 13 - 15 10 - 13
Preliminary TCEQ Requirement1 6 8 10
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TCEQ Pilot Test Acceptance
“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 request 
approval.”

Texas Commission on 
Environmental Quality
December 22, 2016
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NWRI Panel Endorsement
“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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2014        2015-2016           2017-2019                     2020-2022

Pilot Plant 
Design & 
Testing

AWPF
Construction

AWPF
Design

Delivery 
To
Customers

Independent Advisory Panel

TCEQ 
pilot plant
approval

TCEQ 
pilot results 
approval

TCEQ 
design approval
target

Public Outreach

AWPF Project Timeline
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Questions

George P. Maseeh, P.E., BCEE
Carollo Engineers

gmaseeh@carollo.com
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