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City of Goodyear
Bullard Water Campus, Arizona
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Bullard Water Campus
Reverse Osmosis Facility

RO produces 3.5 mgd permeate
blended with groundwater for
potable supply

Process produces
0.5 mgd brine at
8,070 mg/L TDS
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Inland Management Alternatives
RO Concentrate

1. Evaporation Ponds
a. Large land requirements
b. No incidental benefits =
2. Mechanical Concentrator j#&
a. Large cost requirements N
b. Industrial facility

3. Deep Well Injection
a. Not permitted in Arizona

4. Wetland Treatment and Blending
a. Innovative technology
b. Multiple benefits
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Concentrate Management
Alternative Comparison
Central Arizona Salinity Study

Alternative Comparison 30 mgd (millions of dollars)

30 MGD Pipeline to | Evaporation | Brine Soften/ 2™ \Syuiillds Injection
Yuma Pond Concentrator RO/ VSEP Dctlires Well

Source: CASS, January 2010, Strategic Alternatives for Brine Management in the Valley of the Sun
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Bureau of Reclamation Act of 1902 and
Title XVI, PL 102-575
Feasibility \

Planning Roadmap Study
~30% design N

Construction

Feasibility Study Authorization

Authorization

\ NI \EPA National
Appraisal Study Environmental
Compile Data

\ Policy Act
Funding
Partners \ _
Assistance Collect data
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Goodyear Bullard RO Facillity
and Pllot Wetlands
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Google Earth accessed September 2015 RECLAMATION



Pilot Wetlands
ncentrate Management

- 2014- 08-26 18: 012
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Concentrate Management Wetlands
Vertical Flow Wetlands




Pilot Wetlands Water Quality Data
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= Pilot Wetlands - inland treatment of RO brine cost
effective and multi-beneficial

= Demonstration Wetlands - Feasibility Study using FERSaSs =
Geographic Information System (GIS) |

Concentrate Management Wetlands
Pilot to Demonstration Feasibllity

remove regulated constituents

TDS concentrations blended down using effluent,
treated superfund and/or groundwater

meet Clean Water Act Surface Water Discharge
Standards

. 1 R M_um“-ﬂ“lm iy
discharge in Gila River iSE giengindi

environmental restoration and public amenities

Pond\

i Dry

i Gila River

« Develop criteria and ranking
* Develop model
« |dentify potential demonstration scale wetland
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GIS Criteria for
Demo Wetland Locations

Proximity to
Goodyear
reclaim
transmission
mains

Wetland
sizing
Land
availability

Phoenix
Pipeline and Goodyear
pump costs Airport - Wildlife
Hazard Regulations

Public
accessibility
education and
amenities

Flood zone
designations

Gila
River
discharge
locations
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Demo Wetlands
GIS Criteria Matrix and Ranking

GCM Wetland (Effluent, Brine, Superfund BI i ng
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Flood Zone Designations “ Floodway (FW) elel\?a(:ii e:sl;((::ﬂ 100 year (1-3 ft depths) (AH) 500 year Flood (X1)
Under 2,000 ft in flight- | 2 - 5,000 d off to si 000 - ft and off to si
Goodyear Airport Bird Strike Mitigation FAA requirements Iie2,000 o/l g L0005 h an) oft to'side [10,000:25,000 . and off toside outside of 10,000 ft buffer
path zone of airport of airport

Future Road Buffers - COG transportation planning Removal from Developable area (road buffers based upon COG Master Plan)
Power line transmission Rights-of-Way Removal from developable area (500 ft buffer)

MAXIMUM POSSIBLE SUITABILITY SCORE

Interactive process with technical team consisting of
Goodyear & stakeholders

‘,»--x;{ / ; .zr o Bl N7
CLAMATION




GIS Rasters used in Baseline Model

Goodyear Concentrate Management Wetlands
Proposed Wetlands Site Locations

Con(IsNull("%LandUse%") dUse%") +

Con(IsNull("%PublicAccess%"), PublicAccess%") * 4) +
"% ,0,"%SiteAccess%")*4) +

%oFiber%") +

Con(lsNull("%Flood %"
Con(IsNull("%Airport%!

%BRpipeline% "%BRpipelin )
Con(IsNull("%SFpipeline% SFpipeline%") +
Con(IsNull("%EFpipeline %EFpipeline%") +
Con(IsNull("ReclaimedPipe "ReclaimedPipe")




oncentrate
anagement
Wetlands

GIS
Modeling
Results

Site 2-Gila River to
Buckeye Canal. Site
2 totals 80 Acres.
R Suitability scoring
[soos00] averages 65
aac‘sacc U]

50085002L)

Goodyear Concentrate Mana
GIS Suitability Results-3
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Brine, Superfund, Effluent-3 Blend Scenario Sites
Maricopa CO Assessor Parcels
GIS Analysis Outputs Hydraulic Structures (FEMA)
D Site 1-Golf Course/County Park ~ /~_ Canal

Site 2-Gila River to Buckeye Canal / Channel contains 1% Flood Event
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Concentrate Management Wetlands
Estrella I\/Iountaln Regional Park
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i m— Estrella Mountain Regional Park
Entrance Signage : :
Storage Tank

Potential
Relocation
of road

3 951090

Potential
Campground
(PAcres)

on map totals 30 acres | .
Wetlands

Sports Complex I I Expanded Parking Estrella Mountain Regional Park El Rio Demonstation Project a Park Boundary
Mixing Pond D ADA :l Food Truck Plaza Turf/Green Area

[ campground (0 Acres) [_] Baseball Fields [_] Futureym || Patfvays

Baseball Plaza D Multi-Use Fields Buildings/Ramadas Demonstration Area {i Production, > 10" Diameter
D Cages Volleyball ======= Centennial Trail

0 500 1,000 Feet
l:l Club Houses I L I

Estrella Regional Park Draft Master Plan

and Possible Wetland Locations RECL AM ATION

Wetlands areas depicted] :

7N Pipeline #\» Goodyear Raw Water Pipes

Planned Trail Groundwater Wells




Concentrate Management Wetlands
Estrella Mountain Regional Park
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Concentrate Management Wetlands
Goodyear RFP Engineering

maximum contaminate levels (MCL) for nitrates, arsenic, selenium, and chromium. The City’s current practice is to

ITY OF . : . ; : - .
c o discharge the brine concentrate into the sanitary sewer system and have it treated at the 157" Ave Water Reclamation

= o & J
Goo yea r Facility (WRF) where the TDS levels of the treated effluent are about 2,000 mg/L.

The City and BOR have been collaborating since 2009 on an innovative approach to managing the RO brine concentrate
discharged from the RO facility. The City of Goodyear’s RO facility Pilot Project uses vertical flow wetlands to test the
concentration reduction of regulated constituents in the RO brine concentrate.

Project Report November 1, 2015 — November 15, 2015

Brine Management Wetland (BMW) Demonstration Project — WW1301:

Project Description: To develop a Design Concept Report and 30% plans and specifications for a BMW Demo Project.

The City currently relies on groundwater for all of its water needs. The City constructed and operates the Bullard Water
Treatment Plant (RO facility), a 3.5 million gallons per day (mgd) reverse osmosis (RO) facility to treat brackish
groundwater for potable use. The RO facility produces potable water for municipal purposes with a brine concentrate
waste of 0.5 mgd that has TDS of around 8,500 milligrams per liter (mg/L). The brine concentrate also exceeds

As part of a BOR grant executed in January 2013, the City and the BOR would like to expand the Pilot Project to a
BMW demo scale project that could treat up to 125,000gpd of brine. The City is also working on lease agreement with
the Maricopa County Parks and Recreation Department to locate the BMW Demo project within Estrella Regional Park
and Tres Rios Golf Course. The ultimate build out of the BMW could grow to 1 mgd of brine spread over 45 acres.
The treated water is anticipated to be used to develop riparian habitat at the Park and in the Gila River.

Project Manager: Walt Kinsler (623-882-7959)
Project Start Date: 1/26/14 Project End Date: 11/23/16
Procurement Delivery: RFQ

Construction Schedule:
Milestone Date Status
Advertise RFQ 7/29/15-9/18/15 COMPLETED
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Pilot Wetland Concentrate Management
Preliminary Conclusions
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Gila River, Google Maps 2015

 Constructed vertical flow wetlands can remove
metals and nitrate in RO concentrate.

 Plant establishment can be achieved in a
wetland system that is supplied by RO
concentrate over a season of maturation.

« Wetland Treatment is a viable concentrate
management alternative that increases water
supply reuse options and could be used to

restore wetland habitat in Central Arizona. RECLAMATION




Concentrate Management Wetlands
QUESTIONS/COMMENTS

Deborah Tosline, Bureau of Reclamation
dtosline@usbr.gov
623-773-6277

Mark Holmes, City of Goodyear
Mark.holmes@goodyearaz.gov
623-932-3010




