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ater is required in almost every
indusirial sector for the pro-
cessing and manufacturing
of praducts. In 2015, it is esti-
mated thal industrial raw water
consumption within the LS
will exceed 2 milien mega-liters (5C billion gal} per
day. Sources of high-guality raw water for commercial
plants are becoming progressively scarce, The avail-
ahility of water fram rivers and lakes is not enty dimin-
ishing, but what i available is increasingly regulated
by federal, state and local mandates This has made
Industrial water recycling a high-profile concern.

Use of recycled water by industry has increased
substantially due (0 increases in requlabon and the
cost of drinking water, and recurring water shortages,
which canimpact business operations. Cooling water
systems, particularly at power plants and oil refineries,
are the larmest indusirial consumers of recycled water
due to the high-volume water demand in their conting
towers and boilers. Other industrial apphcatons fer
recycled water include oil and gas driling, petroleum

refining, chemical plants, metal finishers. textite and
carpel dying, paper manufacturing, cement manufac-
wwrers, and othes ¢cooling and process applications.

Many companies have spotted Lhe risk that grow-
ing water constraints ¢auld place on their operatians,
and recognize the need to consider uncenventional
sources of water. The technology, chemistry and pro-
cesses exist today to feasibly and ecanomically inte-
grate water reuse from unconventional snurces into
almost any industnial process application

Unconventional water sources can originate from
wastewater reatment plant sewage effluent, brack-
1sh surface and well water, mine pool water and acid
mine dranage {AMD), and hydraulic fracturing flow-
hack and produced water

These water sources may contamn varying ley-
els of contaminants, suspended solids, cils and
greases, colloidal silica and matals, and dissolved
minerals and organics, Because every industrial
application requires a different level of finished
water quafity, understanding the condition of the
source waler and the finished water quality require-
ments determines the processes and egquipment
needed. For most industrial uses of reclaimed
waler, conventional processes involve secondary
treatment, filtration and disinfection steps. Most
applications will require multiple processes to
achieve the desired finished water quahty.

Wastewater wealment plant eewage effluent can be a
viable uncenventional water source.

Municipal Wostewater Reuse

Recycled municipal wastewatsr can be used for
a broad range of reuse applications, sharl of direct
drinking water and food and beverage manufac-
turing. Besides traditional uses such as industiial
processes and irrigation, some states add recycled
water Lo underground storage basing used as drink-
ing water supplies.

Water recycling is especially impartant in arié cli-
mates. The Sanitation Bistricts of Los Angeles County
eperate the largest engineered waslewater recycling
program in the wosdd. The sanitation districts” geal is 10
recycle as much water as possible from their 10 waler
reclarnatien plants (WRPs} The WRPs play a majer
rale m meeting Southem California’s water needs, pro-
viding primary, secondary and tertiacy treatment for
approximately 510 million gal per day (magd), 165 mad
of which are availabie for seuse The recydled water is
used at more than 720 sites for 2 varely of industrial
and commercial purposes. This recyching significantly
reduces the Los Angeles Basin's dependence on costly
Imported water ang helps replenish a large percentage
of the groundwater used by the region

An example of using recycled municipal waste-
water for power sgeneration is the Fox Energy
Center, located in Wrightstown, Wis., a natural gas
fueled eleclric generating unit Lhal produces elec-
tricity for Wisconsin Public Service customers The
power plant fealures two General Electric combus-
tion turbine generators fueled by natural gas that
are cooled by & cooling tewer, which uses recycled
water frem a nearby sewage treatment facility The
plant uses 4,600 gal per minute (gpm) of sewage
effluent as makeup water

Ulilizing Mine Pool/AMD Water

Almast 98% of the country's electricity is gener-
ated at power plants using steam-based systems,
which use water for cooling to condense the steam
Water usage occurs through once-through cooling
or as rmakeup waler in a closed-cycle systermn, gen-
erally involving one o more cooling towers

New o7 expanded steam electric power plants
[requently need to turn lo alternate sources of
water for cooling. One alternate water source 18
aroundwater collected in underground pools asso-
ciated with coal mines. known as mine poal water.
When this water tlows from the mine Lo the sur-
face, it 1s known as AMD, which contains multiple
combmalions ef acidily and metals. Thes# mar-
ginal-quality mine pool waters and AMD streams
are becoming more attractive for reclamation and
reuse. From a cooling perspective, they are desir-
able because of their relatively consistent and low
temperatures year round

Imslementing sustainable and financially viable
methods to reuse vast quantties of mine peol/
AMD water is an area of grewing interest fer min-
ing operations, The technologies exist 10 &co-
nomically Lreal any strength of AMB for industrial
reuse, Mecent technotogical refinements in treat
ment processes are making these systems more
streamlined and efficient, enabling full-scale ming
pool water/AMD reuse projects to control, manage



industrial reuse

26

www.hungerfordterry.com *

and reuse these contaminated waters

A coalfired power plant in Wesl Virainia con-
tracted te access wasiewater from a farge mine peol
water/AMD regerveir at an abandaned coal mine. In
addition W cther processes, the glant utlized surface
aeration (o treat the water prior to decanting to the
power plant. Consuming 3,000 gpm, the entire reser
voir was eventually desleted, at which point the coal
mine went back into operation, and now produces
ooal for the power plant. An advanced suiface arra-
tion process was critcal in facilitating an econom
cally feasible solutian for wastewater treatment.

with this surface aerator technology, new impe!
ler designs increase oxygen transfer afficiency and

qdos

Peristaltic Metering

reduce axial and radial loads, saving significant opera
tional eosts, increasing the life of the drive unit and
reducing the size of support structures and beams for
the surface aerators. Systems like these are making
AMD revse more accessible for miming operations
which require syslems to be financially feasible and
capable of efficiently handling wastewater strearns at
remote locations, usually within a confined footprint

Hydraulic Fracturing Water Sources
The US. has vast reserves of od and natural
gas that are commerctally reachable as a resuft of
advances in hotizontal drifling and hydraulic fractur:
ing technologies. But as the number ef hydraulic

Accurate, versatile
chemical pumps

* Cut chemical costs through
higher accuracy metering

» Simpie drop-in instaiation
eliminates ancillary aquipment

* Range expanded 10 include the
Qdos 60: flow rates fom 0.001
to 15 GPH at 100 psa
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For treatment suggestions, design assistance, sample specifications. typlesl designs. iab analysis,

stale-gi-the-arl touch screen conlrels, and genuine
Greensand Plus media.

* Removes Iron, Manganese, Arsenic, Radium, and Hydrogen

Sulfide from water
* Filters flow from 14 gpm to 2,808 gpm

= Tanks from 36" to 120" diamelers, 1-3 vessel daisy-chain design
= Versatile waler and wasle connections on either side ot skid

* High quality, low maintenance componants
= Skid-mounted and shop assembied

Hungerford & Terry QUALITY in a Low-Cost,
Pre-Engineered Package Fiftration System

Designad wilhout compromisa inclusive of electric actuatad
butterlly valves, magnatic flow instrumenls, Allen Bradley PLC,

Advanced surface aeratiob processes applied 10 AMD

fractuning wells in operation increases, so does the
stress on surface water and groundwater supplies
from the withdrawal of large
volumes used in the process.
Equally important is the
growing valume of wastewa
ter generaled (rom Fracluring
wells, The fracturing process
pushes water down inta the
rock formation, wedging the
rock cracks open, The sand
fills in between the cracks
Once the fractunng is done,
much of the water comes
back up the well as flowback
waslewater. Up 10 58% of the
waler injected into a welthead
during the fractunng process
will discharge back out of the
well shartly thereafter. For the
life of the welllead, il will dis-
charge up to 100,080 gal per
day of produced waslewats
Wastewater associated
with shale oil and gas extrac-
tion can contain high igvels of
total dissolved solids (TDS)
fracturing fluid additives, total
suspended solids, hardness
compounds, metals, oil and
gas. bacteria and bacteria dis-
infection agents, and naturally
sccurnng radisactive materi-
ats. These contaminants are
partially a combination of
chemicals and agents inserted
deep inla the well {9,000 ft
and deeper), which modify the
water chemistry to increase
viscosity, carry more sand and
improve canduclivily.
Freshwater and wastewa
ler operating proceduras are
experiencing  increasingly
stiffer governmental requla-
tions on water avallability and
disposal limetations. These
factors are prompting oil and
gas executives 10 reassess
therr current water utilization
activities regarding fracturing
and adopt a more unified and
longer-range perspective an
waler hfecycle management
Wellhead recycling. Sorme
drilling operatars elect toreuse

The new “Plug & Play™ Sy - a wel ddifi

complete line of water treatment products that include:

~ Nitrate, Perchlorate, and Chrome-6 removal
- Forced Drat and Vacuum Oegasifigrs

or pilot 1esting contact: Hungertord & Terry, Inc, 226 Atiantic Aveniie, Clayion, NJ 08312

sales@hungerfordierry.com «

P: 856-881-3200 «
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= Soften, Condansate Polishing, and Complste Demineralizalion

F: 856-881-6859

a portion of the wastewater
10 replace and/or supplement
freshwater in formulating frac-
wring fluid. Reuse of shale wil
and gas wastewater is, in part
dependent on the levels of
pollutants in the wastewa-
ter and the proximity of other
fractunng sites that rmight
reuse the wastewater.
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Centralized wastewaler treatment for handling flowback
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Mabile solutions 10 Ireat wastewater at the well-
head enable recycling and reuse of flowback without

removed by mlending it with wastewater from mine
pool wate’AMD. Blending can bind some iracturing
contarminants intg solids that can then be remeved
before the water is discharged back inlo waterways

Centralized handling of flowback and produced
wastewater. Centralized treatmenl of wastewater
has emerged as a viable solutien fer long-term effi
ciency in managing water sourcing and wastewates
treatment in hydraulic fracturing. Centralized treat
ment facilities handle both 1he flowback waste-
water and produced wastewater from oll and gas
wells within a region, 21 a radius of 40 to 58 miles
Pipeline connects all wellheads directly with the
central treatment plant

Such centralized plants can be integrated with
alternative sources of water to supplement fresh-
waler needs for fracking suwch as abandoned
mines, storm water control basing, municipal treat-
ment plant affluent and poveer plant cooling water
Centralized water management allows wastewa-
ter sourcing to be implemented en an economy of
scale that has not before been realized in the shale
aill and gas production industry.

Jel{ Easton is princigal process engineer far WasTech Eng.
Inc. Easton can be reached at jeaston@westech-inc.com,
Jim Woods is industrial unit leader for WesTech Eng. Inc.
Woods can be reached at jwoods@westech-inc.com,

the need to store waslewater
in surface ponds on site or
tfruck it for offsile disposal.

These solutions, hawever, do

nol provide continuous pro-
cessing to handle produced
wastewater Because pro-
duced wastewater represents
95% or more of the waste-
water generated during the
lifecycle of a wall, mobile pro-
cessing systems do not solve
the long-term problems of
diminished water sourcing

Brackish surface and well
water. Brackish water refers
10 waler supplies thal ace
mare saline than freshwater,
bul much less saity than sea-
water The level of salinity is
measured in TDS. In hydrau-
lic fractunng, saline water is
introdluced into the pracess by
contacting brackish aquifers

The two most common
desalination technologes are
membrane and thermal pro-
cesses, Reverse osmosis {AQ)
is curiently the most common
desatination treatment melhod,
In an RO system, the greater
the TDS cencentration of the
waler, the higher the pressure
needed for the pumps 0 push
water through the membranes,
and censequenily, the higher
the energy costs,

Mine pool water/AMD.
in 2813, the Pennsylvania
Department of Environmental
Proteclion issued new pali-
cies that support using mine
poel water/AMD as a source
of water for hydraulic Iractur-
ing. Hydraulic fracturing uses
millions of galtons of water 1o
create microscopic issures in
dense shale formations, allow-
g the hydrocarbons to flow
freely from the fermation and
mta the well bore.

Many current Marcellus
Shale oil and gas hydraulic
fracluring wells are in close
proximity to mine pool water/
AME areas, creating an oppor-
tunity to beneficially use these
wastewaler sites for hydrau-
lic fracturing. According to
a 2013 Duke University-led
study, much of the natu-
rally occurring radioactivity
(radium and banum) in frac-
furing wastewater mught be
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FAIRBANKS NIJHUIS

SUBMERSIBLE SOLIDS HANDLING PUMPS

Fairbanks Nijhuis® submersible solids handling pumps cover a broad range of hydraulics with
unsurpassed dependability. Driven by the Fairbanks Nijhuis submersible molors - designed
and butlt in a facility dedicated sclely to research, development and testing - our pumps are
unmatched in measures of guality and reliability.

Features

= NEW Ctosed Laop/ Set Coaling Motas Design
(250-360 Frames}

o Pmary and Secondary Moisture Deteclors

» Heqt Eachanges is Drisn Plug 250- 360 Frames|

= Salids Handling Two Yane and Bladeless lmpellers

* Two Separate Mechanical Seals

« Powes and Contiol Cable [erminal Board

DNhet (M FNT)

Ny Features  Secared 10 sump floce with section and |« Pull-op type., diwng rspechn

discharge hard-peed « lischarge connestien is aulomatic
ahen umy 55 lowered inta place

Dizcharge Sz mches Tl

Discharge Ses mm S0 0 6675 mm.

Flow Rales 6PM 15 \a 18,800 P

Flow Rates 34+ 6148 o

Head Ranges feet Sto 290 feed

Haud flanges metars 15080

Applications

Municipal Industrial

* Raw Sewage Lift Stations « Sludge and Slumy Handling

« Grif Handling * Mining

= Sludge Handling and Reciculaion  « General Industial and Commescral Waste

= Digestes Cleaning « Milling

» Storm: Water snd Flood Control * Dewateing

» Water Booster Stations « [rtigation

Visit Qur Website at
www.FairbanksNijhuis.com
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