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WOLCOTT WATER TREATMENT PLANT 
Johnson County, Kansas

MEMBRANE TECHNOLOGY   

COVERING THE WATERFRONT   
With a track record of more than 50 membrane facility  
designs worldwide, Black & Veatch is a global leader in 
membrane filtration for drinking water, reclamation/reuse and 
wastewater treatment. The company has designed a combined 
membrane capacity exceeding 600 million gallons per day 
(mgd), 2270 million liters per day (Ml/d), on five continents.

MEMBRANE FILTRATION 

Black & Veatch has extensive experience in evaluating, 

designing and constructing membrane facilities. Our 

evaluations include comparisons to conventional 

technologies in terms of technical feasibility, effectiveness 

and full-scale costs. In addition, we provide complete pilot 

plant services, protocols, equipment, operation and data 

analysis. For full-scale projects, Black & Veatch provides 

planning, cost studies, design, specifications, construction 

management, commissioning, start-up and training as 

well as design-build (turnkey) services.

Membrane technology is a rapidly changing field. We 

bring our knowledge and experience from literally dozens 

of membrane projects to find cost-effective, user-friendly 

solutions to your treatment challenges.

WOLCOTT WATER TREATMENT PLANT 
Water District No. 1 (WaterOne), Johnson County, Kansas
n Award-winning  

facility 

n Features 31 mgd 
(117 Ml/d) of micro/ 
ultrafiltration (MF/UF) 
membranes after lime 
softening

n Process selection and 
design decisions based 
on life cycle costs

n Comprehensive 
knowledge of membranes 
facilitated selection, 
piloting, design and  
start-up training

At the outset, WaterOne and Black & Veatch worked 

together to answer the question: will granular media or 

membranes be more cost effective for the new plant? 

The utility selected membranes based on costs and the 

comfort level of having a proven microbial barrier in a 

satellite plant. 

We provide cost analysis on many projects to help utilities 

make the right choices early in project development. 

At key decision-making steps during selection, piloting, 

design, procurement and training,  

the project team applied detailed knowledge of 

equipment to control costs. 

The full-scale project encompasses a horizontal collector 

well, while also allowing for future surface water options, 

aeration, lime and soda ash softening, membranes, 

disinfection, high service pumping, and residuals 

handling. An equestrian-themed building was selected  

to blend into the semi-rural area. 
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GENEVA WATER TREATMENT FACILITY 
Geneva, Illinois
n Award-winning facility 

blends automated treat-
ment with architecture in 
a park-like setting

n Filtration and reverse 
osmosis (RO) remove iron, 
manganese and radium 
while softening the water

n Creative use of  
space and hydraulics 
lowered life cycle costs

n Online virtual 3D 
modeling provided an 
effective and efficient 
means of communications 
for city staff and the 
designers

At Geneva, one of the challenges was treating different 

qualities of water, drawn from deep and shallow aquifers. 

The cost-effective solution was oxidation and granular 

media to control iron and manganese and RO to control 

radium. RO provides a side benefit of softening the water. 

A pilot program verified the design.

With an agricultural theme, the building blends well 

with the surrounding 40-acre park-like setting and bike 

trail. A 55-foot silo disguises a forced draft decarbonator, 

which adjusts the pH of the water for corrosion control 

while cost-effectively allowing gravity flow to the finished 

water storage. The facility has earned several awards, 

including Project of the Year from American Public Works 

Association’s Chicago Chapter.

CHAPARRAL WATER TREATMENT PLANT 
Scottsdale, Arizona
n Award-winning facility 

incorporates technology 
with unique architectural 
theme 

n Blends into adjacent 
neighborhood and park 

n Six-month pilot study 
compared treatment 
alternatives and costs

n Ferric coagulation and 
submerged UF for filtra-
tion and arsenic removal

A key challenge—in addition to water treatment—was 

blending the facility into the neighboring park and 

constrained footprint. The project team achieved this with 

a cost evaluation, pilot and design that included selecting 

equipment with the lowest life cycle cost. The pilot 

compared four types of membranes and two grades of 

GAC operated with and without preozonation. 

The resulting 30-mgd Chaparral WTP treats surface 

water with ferric coagulation, submerged UF membranes, 

granular activated carbon and hypochlorite generated 

on-site for arsenic removal, filtration, taste and odor, and 

disinfection byproduct control.

The plant has received many awards, including the Grand 

Award (Arizona’s American Consulting Engineers), Art in 

Public Places Award (Valley Forward Association), Water 

Project of the Year (Arizona Water Pollution Control As-

sociation), and Judges Special Award of Excellence (PCBC, 

formerly known as the Pacific Coast Builders Conference).

GENEVA WATER TREATMENT FACILITY 
Geneva, Illinois

CHAPARRAL WATER TREATMENT PLANT 
Scottsdale, Arizona



BAKERSFIELD WATER TREATMENT PLANT 
Bakersfield, California

MeMbrane Technology   
Innovative, global treatment solutions for water and wastewater

WATERWORKS AND NEWater PROJECTS  
PUB, Singapore
n  Multiple membrane 

projects for Singapore’s 
national water agency, 
PUB 

n  Award-winning projects 
with latest proven 
equipment

n  Full-scale and pilot 
projects

n  Cutting-edge surface 
water treatment and 
seawater desalination 
as well as water 
reclamation, NEWater

Singapore has become a proving ground, as well as a 

world-renowned research and development center, for 

cutting-edge water treatment technologies. Black & Veatch 

has provided Singapore’s PUB with a wide range of projects, 

including surface water treatment with MF/UF membranes 

(72-mgd Chestnut Avenue and 48-mgd Choa Chu Kang, 

CCK, Waterworks), seawater desalination (36-mgd Tuas 

and an ongoing 84.5-mgd expansion project), and a dual-

membrane (MF/UF and RO) 50-mgd water reclamation  

that is called the Changi NEWater project. 

Membranes were blended into existing traditional water 

plants at Chestnut and CCK, incorporating creative engineer-

ing solutions, such as siphons, to cost-effectively use the 

existing hydraulic profiles while providing the driving force 

for the submerged membranes.

 

BAKERSFIELD WATER TREATMENT PLANTS
n  Three membrane-based 

plants: Northeast, 
Northwest and South

n  Northeast and 
Northwest in operation, 
and South in design

n  Cost-efficient facilities for 
a private water company

n  South Bakersfield pilot 
compared ceramic 
to more common 
polymeric membranes

The California Water Service Company, the largest investor-

owned water utility west of the Mississippi, hired Black & 

Veatch to design, pilot and build membrane-based plants. 

The 20-mgd (76-Ml/d) Northeast plant has treated river 

water since 2003, and the 8-mgd (30-Ml/d) Northwest plant 

has applied membranes since 2006. The utility selected 

membranes for cost-effective operations while providing a 

high quality tap water. 

Membranes were selected for the South plant based on the 

success of the previous facilities. A new approach, ceramic 

membranes, was compared to polymeric membranes in pilot 

and bidding to find the lowest life cycle cost option in this 

rapidly changing field. While the ceramic option piloted well 

even at high flux conditions not allowed by the polymeric 

membranes, a polymeric option was more cost-effective 

in this case. Preliminary design has been completed, and 

detailed design of the 20-mgd (76-Ml/d) facility is ongoing.

ChoA Chu KANg 
Singapore
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MEMBRANE PRojECTS

REPRESENTATIVE
ExPERIENCE

TEChNoLogy SERVICES PRoVIDED

MF uF Sub Cer
Ro/ 
NF Study Pilot Design

Full-scale

mgd MI/D

Johnson County WaterOne, KS     n* n n n n 31 117
Geneva, IL      n* n n 8 30
Scottsdale Chaparral WTP, AZ n     n*     n* n n n 30 113
Northeast Bakersfield, CA     n* n n n n 20 76
Northwest Bakersfield, CA     n*    n 8 30
South Bakersfield, CA n n n n n n n 20 76
Andijk 3, PWN, Netherlands     n* n     n* n n 31 117
Stockholm, Sweden, Ceramic Pilot     n*     n* n Pilot —
Singapore, Chestnut Avenue n     n*     n* n n n 72 273
Singapore, Choa Chu Kang n     n*     n* n n n 48 182
Singapore, Lower Seletar n     n* n n n 74 280
Singapore, Changi n     n* n      n* n 50 189
Singapore, Tuas Seawater Desalination      n* n 36 136
Singapore, Tuas Seawater Expansion n      n* n 84.5 320
Western Corridor, Queensland, Australia n     n*      n* n n 61 230
Lubbock, TX n     n* n n n n 15 57
East Chicago, IN n     n* n n n 20 76
Sioux City, IA     n* n n n n 10 38
LADWP (Stone Canyon), CA     n* n n n n 6.7 25
Santa Monica, CA      n* n n 8.8 33
East Bay Municipal Utility District RARE, CA     n* n      n* n n n 5 19
Long Beach, CA      n* n n 10 38
Oxnard, CA, GREAT      n* n 7.5 28
Santa Clara, CA     n* n      n* n n 6 23
Del Rio Plant Upgrades, TX     n* n 18 69
Bexar Met, TX     n* n Prescreen —
San Antonio Fountains, TX n n Study —
Marshall, TX n n Pilot —
GBRA (Guadalupe-Blanco River Authority), TX n     n* Review 10 38
South San Joaquin Irrigation District, CA n     n*     n* n n n 36 136
Zone 7, Patterson Pass, CA     n* n 8 30
Zone 7, Altamont, CA n n n n 24 91
Livermore, CA     n*      n* n n n 1 3.8
Dublin (DSRSD), CA     n*      n* n n 3 11
Carson, CA     n*      n* n 6 23
Carlsbad, CA     n*      n* n 1 3.8
Santa Cruz, CA n n 2.5 to 4.5 9.5 to 17

Rancho Cordova, CA n n n n 20 76
SLO Lopez, CA     n* n n n 6.7 25
Placer County Water Agency, CA n n n n n 30 113
Walnut Valley Water District, Roemer, CA n n n n n 6 23
Walnut Valley Water District, Lytle Creek, CA n n n 6 23
Asuza, CA     n* n n 16 60
Paso Robles, CA n n n n n 6 23
Wada Ma’in—Zara Ma’in, Jordan      n* n 34 129
Toa Vaca, Puerto Rico     n*     n* n O-E 7.5 28
Yauco, Puerto Rico     n*     n* O-E 6 23
Hays, KS n n n 2 7.6
Minneapolis, MN     n* n n n 70 265
Scottsdale Water Campus, AZ     n*      n* n n n 19 72

Fountain Hills, AZ     n* n n 2 7.6

n* indicates process installed or being installed at full-scale facility 
Sub = Submerged membrane
Cer = Ceramic membrane 
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BUILDING A WORLD OF DIFFERENCE® 
Black & Veatch is an employee-owned, global leader in building critical 
human infrastructure in Power, Oil & Gas, Water, Telecommunications 
and Government Services. Since 1915, we have helped our clients 
improve the lives of people in over 100 countries through consulting, 
engineering, construction, operations and program management. Our 
revenues in 2015 were US $3 billion. Follow us on www.bv.com and in 
social media.

BLACK & VEATCH 

E   weknowwater@bv.com   |   W   bv.com 

 


