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The Carrousel® System - UNR™ Series

Accept No Substitutes

Whether you are designing a new plant or planning 
upgrades to one of the 700 existing EWT™ (Eimco Water 
Technologies) Carrousel Systems, the UNR Series provides 
you with :

  •   Improved Efficiency With Power Savings of 10 to 50%
  •   Reliable Total Nitrogen and Total Phosphorus 
     Removal Without Chemicals
  •   The Most Operator-Friendly Process On The Market

ovivowater.com

Scan the QR Code
For futher information

Ovivo is driven by one goal - to create value in water through 
innovation, creativity, and expertise.

Simple Flow Sheets 
for Every Application

Oculus™ Nutrient Control 
System InnerLACE™ VFDs

Rebuilds and BNR 
UpgradesExcell®Aerator II

  •   Reliable Total Nitrogen and Total Phosphorus Reliable Total Nitrogen and Total Phosphorus 
     Removal Without Chemicals

The Most Operator-Friendly Process On The MarkeThe Most Operator-Friendly Process On The Marke

Ovivo is driven by one goal - to create value in water through - to create value in water through 
innovation, creativity, and expertise.

Rebuilds and BNR 

  •   The Most Operator-Friendly Process On The Marke

Excell®Aerator II

The Most Operator-Friendly Process On The MarkeThe Most Operator-Friendly Process On The Marke

Oculus™ Nutrient Control 
System InnerLACE™ VFDs

Rebuilds and BNR 
Upgrades

- to create value in water through 

Simple Flow Sheets 
for Every Application

The Most Operator-Friendly Process On The Market

- to create value in water through 

The Most Operator-Friendly Process On The Marke

Oculus™ Nutrient Control 
System InnerLACE™ VFDs

200 years, serving the industry

Enviroquip

Carrousel® is a registered trademark of DHV, B.V., the Netherlands.
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Why treat a 
water problem if 

you can prevent it 
from occurring 

at all?

For clean, safe drinking 
water, prevention is still 
the best medicine.

Granular Activated Carbon (GAC) removes Naturally Occurring Matter 
(NOM) before it can react with disinfectant chemicals such as chlorine 
and chloramine to form harmful Disinfection By-Products (DBPs) during 
the disinfection process.

At the same time, GAC also:

• Removes unpleasant tastes, odors, and colors

• Removes many endocrine-disrupting compounds (CECs) and 
pharmaceuticals/personal care products (PPCPs)

• Is cost-effective, simple to operate and maintain, and recyclable 
through reactivation

Contact us to see how you can put our powerful GAC technology to work.

Making Water and Air Safer and Cleaner
1.800.422.7266   www.calgoncarbon.com
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Controlling cost of ownership
The installation, operation and maintenance of remote site SCADA operations is often 

the most signifi cant overall long term expense factor. With scalability,fl exibility and ease-

of-use in mind, Schneider Electric’s Telemetry and Remote SCADA Solutions are tailored 

to help lower this total cost of ownership.

Secure and Reliable SCADA
Safety and availability are must-have characteristics of critical infrastructure. This 

especially holds true when considering security for SCADA systems that monitor and 

control remote operations across a wide array of communications technologies. At 

Schneider Electric, our Telemetry and Remote SCADA Solutions incorporate solid 

security at all levels, from the fi eld to the enterprise.

Minimising risk by improving safety and regulatory 
compliance
Many industries are challenged with increasing requirements for operational safety, 

compliance with environmental regulations and the overall security of assets. Schneider 

Electric’s Telemetry and Remote SCADA Solutions address all of these critical 

requirements through fl exible end-to-end integration and comprehensive feature sets.

Innovation at work
SCADA Expert ClearSCADA software – 

Providing functions to reliably and securely manage 

remote SCADA assets across a wide range of 

communication options, with easy integration into 

business systems.

Trio Data Radios – Ensuring data integrity over 

short and long-haul distances with versatile and reliable 

data transmission options.

SCADAPack Smart RTUs -The monitoring and 

communication capabilities of a Remote Terminal Unit 

(RTU) combined with the processing and data-logging 

power of a Programmable Logic Controller (PLC).

Accutech Wireless Instrumentation – 

Confi gurable startup and failsafe conditions, enhanced 

diagnostics and years of maintenance free operation.

Make the most of  your energySM

Let’s talk!
Make the most of your remote assets 
with complete end-to-end solutions for 
monitoring and controlling fi eld operations 
across a widely dispersed infrastructure

Field Devices

Remote Assets

PLCs & DrivesInstruments & Controls

Security

SCADAPack
Gas Flow Computers

& Transmitters

Base
Radio

SCADAPack
Smart RTU

Accutech
Wireless
Instrumentation

Remote
Communication Network

Business
Systems

Control Room

Backbone
IP Network

ClearSCADA
Software

Trio
Data Radio

Remote
Maintenance

Remote
Web Users

Business
Application Servers

Visit www.schneider-electric.com/us

Need help in transforming remote asset data 
into valuable business insight?

© 2013 Schneider Electric Industries SAS. All rights reserved. Schneider Electric and Make the most of your energy are owned by Schneider Electric, or its affi liated companies.
Schneider Electric USA Automation and Control Center of Excellence, 8001 Knightdale Blvd., Knightdale, NC 27545 Tel: 888-778-2733 www.schneider-electric.us

As Represented by LaTech Equipment & Controls
UTAH • MONTANA • WYOMING • IDAHO • NEVADA
Contact: (801) 886-1145 Toll free (800) 801-3982
info@latechequipment.com www.latechequipment.com

http://www.schneider-electric.us
http://www.schneider-electric.com/us
http://www.latechequipment.com
mailto:info@latechequipment.com
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President’s Message

Dru Whitlock 

lan Matheson, the State Planning 
Coordinator and Senior 

Environmental Advisor to Governor 
Herbert, will be giving the keynote address 
at the Mid-Year Conference on November 
12, 2013 at the Utah Cultural Celebration 
Center. I plan on giving a short speech, 
taking excerpts from my address to WEAU 
at the 2013 Annual Conference, with 
the aim to emphasize the importance 
and criticality of our profession to the 
Executive Branch of the Utah Government. 
Please review and let me know if you have 
any suggestions or comments. 

We know to sustain our quality of life, 
we need healthy ecosystems. We need 
clean air, reliable sustainable energy 
systems, a sustainable food supply, and 
clean water to sustain ourselves. 

There is a book written by Jared 
Diamond called Collapse, which 
documents the circumstances of several 
isolated near human extinctions through 
history. Several of these near extinctions 
are directly related to natural resource 
depletion and severe environmental 

degradation. Fundamentally, if our 
environment is severely diminished, we 
cannot sustain ourselves without suffering, 
and we certainly cannot sustain our 
current standard of living. 

WEAU’s mission statement is in 
concert with environmental preservation. 
In sum it states: “… we are dedicated to 
the preservation and enhancement of 
the water environment.” Protecting the 
water environment, that is, returning the 
water safely to natural systems or safely 
reusing it, is job one. But we can do 
more: hydrocarbons and nutrients can be 
derived from wastewater residuals, which 
can be used for energy and fertilizer. 
Our facilities can produce nutrients, 
energy, and water and many facilities 
are adopting that philosophy, that is, 

enhancing or implementing resource 
recovery systems. We’re going beyond 
compliance-driven systems to resource-
recovery systems. 

In addition to societal and 
environmental benefi ts, our work is 
essential to a sustainable economy. Simply 
stated, economies cannot survive without 
healthy ecosystems and sustainable 
natural resources; economies also cannot 
survive without a robust population of 
scientists, engineers, and skilled laborers. 
Indeed, our clean water and resource 
recovery industry also contributes to 
the economy directly with infrastructure 
expansion and repair and replacement 
as well as the operation of our Publicly 
Owned Treatment Works. The services 
our professionals provide cover the triple 
bottom line: societal, environmental, and 
economic sustainability. 

 The societal/environmental/economic 
benefi ts we provide are what I am 
proud of in addition to the diversity and 
competency of the various members of 
our profession. We are the individuals who 
educate, administrate, engineer, construct, 
operate, and maintain our clean water 
and resource recovery systems. We are 
the individuals who provide regulatory 
oversight to ensure compliance. 

As the president of the Water 
Environment Association of Utah, I am 
proud to introduce to you today the 
professionals who serve this great state 
in a fundamental and an essential way. 
I, also, welcome the Executive Branch’s 
perspective of Utah’s clean water and 
resource recovery professionals and the 
value they bring to the state of Utah. 

Dru Whitlock
President

The value of our profession 
to society, the environment, 
and the economy

Economies cannot surv ive without 
healthy ecosystems and sustainable 
natural resources.”
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OUR EMERGENCY RESPONSE TEAMS CAN TAKE CARE  
OF THEM ALL - ANYTIME, DAY OR NIGHT, FROM 
CLEANUP TO RECONSTRUCTION.
24 Hours a Day - 365 Days a Year

801-553-1010
888-UTAH-UDK
WWW.UTDK.COM

www.utdk.com
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editor’s Message

I

Chad Burrell

hope you enjoy this issue of the Digested News. Time 
has gone by so quickly and it is already time for the 

Midyear Conference. With that in mind I wanted to publicly 
thank Jim Schwing for all the efforts he has put into Midyear 
Conferences over the years. He may not want me to say this, 
but when I send him an email requesting things, I love the 
automatic response that I get from him stating “I’m pretty 
much retired and don’t get in the offi ce very much.....” then 
he always gets back to me later with help in 
one way or another. Well, as far down 
the road as it may seem for me I 
hope the day comes when I can 
“pretty much retire”, and I 
hope that does not mean I 
become inactive, but rather 
continue in those things I 
really enjoy. I wish that for 
all of us. 

Time f lies

www.wef.org

Indispensable to jobs, the economy, our health, and our communities, 
water runs through our lives in many ways. We all have something at stake 
when it comes to water, and everyone shares responsibility for it. We need 

to be unified in our efforts to keep our water clean and healthy. 

Your future depends on it.

Be as good to water as water’s been to you. 
To learn more, visit www.WatersWorthIt.org. 

YOUR 
FUTURE
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SCREENINGS & HEADWORKS
M2 RENEWABLES
Pretreatment, Primary Clarifi cation
DUMPSTERVEYOR
Solids Container Handling Systems
HUBER TECHNOLOGY
Screens (Step, Perforated, Wedge Wire, Bar Rake, Septage, 
and for MBRs), Wash Press and Grit Washer
JDV
Shaftless Screw Conveyors
LAKESIDE
Screens (Perforated Plate, Bar, Septage, and for MBRs), 
Wash Press, Grit Removal and Grit Washers 
PLASTI-FAB 
FRP Parshall Flumes, Weirs, Buildings, Slide Gates, Stop Logs 
POLYCHEM
Grit Removal System (Chain & Flight)
WESTECH
Screens (Perforated Plate, Bar, Step, Sludge), Grit Removal, 
Grit Classifi er

AERATION & MIXING
AEROMIX
Floating Aspirating Aerators and Coarse Bubble Diffusers      
ENVIROPAX
Fixed Vertical Mixers for Selector and Anoxic 
KOMAX
Static Mixers
LANDIA
Submersible Mixers and Recirculating Wall Pumps
MTS
Jet Mixing and Aeration
NEUROS 
Single Stage High-Effi ciency Turbo Blower 
AQUA TURBO
Surface Mixers and Aerators
UNIVERSAL BLOWER
Positive Displacement Blower Package System

TREATMENT PROCESSES
AZZURO
Biological Odor Control Systems
BIOWORKS
Lagoon-based Aeration System
ENVIROQUIP 
“Kubota” Membrane Bioreactor “SymBio BNR” Aerobic 
Digestion 
LAKESIDE
BNR Oxidation Ditches (Brush Rotors)
WESTECH
Membrane Bioreactor (Flat Sheet)
Oxidation Ditch (Vertical Turbine Aeration),
Motorized Trickling Filter Rotary Distributor, 
Hydraulic Trickling Filter Rotary Distributor, 
Rotating Drum Aeration Process, 
Slow Speed Mixing with Fine Bubble Aeration

CLARIFICATION
M2 RENEWABLES
Alternative Primary Clarifi cation
LAKESIDE
Secondary Clarifi ers
NEFCO
FRP Stamford Density Current Baffl es and Launder Covers
POLYCHEM
Rectangular Non-Metallic Chain & Flight Clarifi ers
POLYTECH
Rotary Pipe & Helical Scum Skimmers
WESTECH
Primary and Secondary Circular Clarifi ers

FILTRATION
AQUA TURBO
Disk Filter
M2 RENEWABLES
Continuous Up Flow Sand Filter, Phosphorous and Metals
Removal, Filtration and Denitrifi cation
SEVERN TRENT
De-nitrifying Effl uent Filter
WESTECH
Continuous Up Flow/Down Flow Sand Filter

DISINFECTION
PROCESS SOLUTIONS
“MicrOclor” Onsite Hypo Generation and
Tank Shark Tank Mixer Systems
PURAFIL
Dry Scrubbing Systems for Odor Control
WATSON MARLOW
Peristaltic Chemical Feed Pump
WEDECO
Low Pressure/High Intensity UV System

DIGESTION
AEROMIX
Coarse Bubble Diffusers
MTS
Aqua Turbo
WESTECH
Mechanical Mixing, Digester Covers & Digester Heating 
Systems

BIOSOLIDS PROCESSING
BCR ENVIRONMENTAL
Class A Biosolids Treatment
BDP INDUSTRIES
Gravity Belt and Rotary Thickeners, and Belt Filter Press
ENPRO
Dry Chemical Feed Systems
FENTON
Class “A” Sludge Drying Process
FLUID DYNAMICS
Liquid and Dry Polymer Blending Systems
HUBER
Screw Thickener, Screw Press, Disc Thickener and Belt Dryer
WESTFALIA
Centrifuges

PUMPING EQUIPMENT
BOERGER 
Rotary Lobe Pump and Grinder (Scum, Grease and Sludge)
HAYWARD GORDON
Chopper, Screw Centrifugal and Recessed Impeller Pumps
LAKESIDE
Screw Pumps
PENN VALLEY
Double Disc Sludge/Scum Pump
WATSON MARLOW
Peristaltic pumps (Chemical Feed & Sludge)

SPECIALTIES
ENVIRONETICS
Floating Baffl e and Clearwell Curtains
HALLSTEN
Aluminum Flat Covers
MARSH MCBIRNEY
Hach Flo Meters
MCCROMETER
In-pipe Flowmeters
MIDWESTERN FABRICATORS
FRP Troughs, Ductwork, Covers and Tanks

Utah  |  Idaho  |  Montana  |  Wyoming  |  Nevada www.goblesampson.com

Aeromix

Aqua Turbo

Azzuro

BCR Environmental

BDP Industries

Bioworks

Boerger

Continental Blower

Dumpster Veyor

Enpro

Environetics

Enviropax 

Enviroquip

Fenton

Fluid Dynamics

Golden Harvest

Hallsten

Hayward Gordon

Huber

JDV

Komax

Lakeside

Landia

Marsh McBirney

Mass Transfer Systems

McCrometer

Midwestern Fabricators

Nefco

Neuros

Penn Valley

Plasti-Fab

Polychem

Polytech

Process Solutions

Purafi l

Severn Trent

Universal Blower

Watson Marlow

Wedeco UV

WesTech

Westfalia

Contact:
801-268-8790

http://www.goblesampson.com


www.weronline.org

Need assistance? Contact 
WEF Customer Service
Phone: 1-800-666-0206 or 
 +1-703-684-2452
E-mail: csc@wef.org

WEF has taken one of the most respected peer-reviewed environmental journals 

available to another level. Water Environment Research (WER) is hosted online at 

IngentaConnect. Whether your topic of interest is biosolids and residuals management, 

drinking water, conservation and reuse, hazardous waste, ground and surface waters, 

source water protection, remediation and treatment systems, environmental risk 

and health, waste minimization or aquatic sciences, you will have complete and fully 

interpreted results of original research available via WER Online. Includes all issues of 

WER 1995 through the current issue including annual literature review.

Features:
• Reference linking through CrossRef 
•  Full text searching across all journals 

in Ingenta database
• Saved searches
• New issue alerts
• Table-of-contents alerts
• RSS feeds

•  Marked lists
•  Fast-Track Posting of Articles before 

Print Publication
•  Selected Posting of Additional 

Information to Supplement 
Article Content

•  Plus much more

Discover the Advantages 

www.degremont-technologies.com

Represented by W-Cubed, Inc.
2912 South West Temple, Salt Lake City, UT • Tel: 801-466-3819

Global 
Technologies,
Local Solutions.
Degremont Technologies offers trusted, globally proven solutions 

for your water treatment challenges.

HEADWORKS  |  BIOLOGICAL | SEPARATIONS  |  MEMBRANES  |  OXIDATION DISINFECTION  |  BIOSOLIDS  |  INDUSTRIAL SYSTEMS

INFILCO

UWEA Diegested News clouds.indd   1 9/11/12   8:27 AM
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Serving Our 
Clients in Utah
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801.233.2500 | carollo.com

REGULATION. TECHNOLOGY. POLICY.

WE HAVE AN EYE ON THE  FUTURE.

13_CARO_WEAU_Eye_3.375x4.625_00.indd   1 2/25/13   12:05 PM

Act Globally
             Think Locally

Water / Wastewater Treatment -
Conveyance / Storage -

Water Quality / Watershed Management -
Groundwater Development -

Program Management -
Construction Management -

2890 East Cottonwood Parkway, Suite 300  |  Salt Lake City, UT 84121
801.617.3200  |  www.mwhglobal.com

Providing Trusted Water Engineering
Solutions Since 1974

• Hydrology
• Hydraulics
• Drinking Water
• Irrigation Water
• Wastewater / Water Reuse
• Storm Water
• Flood Control
• Water Rights
• Water Conservation
• Water Quality
• Environmental Permitting

Utah Offices in Salt Lake City
American Fork • Park City • Brigham City

Also in Rock Springs, Wyoming

(801) 566-5599
www.hansenallenluce.com
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Continuing Education
Are you a certified operator in need of continuing education units? 
You can earn 0.6 Conference CEU by attending the WEAU Mid-Year 
Conference.

Are you a professional engineer? It is required that you complete a 
minimum of 24 hours of professional continuing education within a 
two-year renewal cycle. The WEAU Mid-Year conference has been 
registered with the Division of Occupational and Professional Licensing 
(DOPL). The time you spend at the conference counts toward your 
continuing education requirement.

Registration
Please complete and return the registration form before November 7, 
2013 for the best rates. Forms and information are available at 
www.weau.org. A continental breakfast and lunch are provided as 
part of the registration.

Pretreatment Trainings
December 12, 2013 at Timpanogos and March 27, 2014 
at Jordan Basin WRF.

2013
MID-YEAR
C O N F E R E N C E

The Water Environment Association of Utah is 

dedicated to the professional growth of its members and the 

preservation and enhancement of the water environment.

2013 WEAU Sponsors

Continuing Education  

Registration  

 

HDR Thatcher Company

Platin
um

Silve
r

November 12, 2013
Utah Cultural Celebration Center

1355 West 3100 South, West Valley City, Utah

The Water Environment Association of Utah is dedicated to the professional growth 
of its members and the preservation and enhancement of the water environment.

2013 MID-YEAR
C O N F E R E N C E

2013 WEAU Sponsors
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TIME SESSION A1 SESSION B1 SESSION C1

8:00 - 8:30 REGISTRATION AND CONTINENTAL BREAKFAST

Topic Storm Water Quality Emerging Technologies Operations Training I

8:30 - 9:10 Tracer study of an urban storm water 
exfiltration collection system at Green 
Meadows, Logan, Utah  
Thomas Reuben (Utah State U.)

Anaerobic digestion of duckweed and the 
potential use of digester effluent as a feed 
source for heterotrophic micro-algae growth  
Leila Ahmadi (Utah State U.)

Wastewater Math – The Essentials; Review of 
Math Rules and Dimensional (Units) Analysis  
Sharon Burton (CVWRF)

9:20 - 10:00 The impact of coarse particulate organic 
matter in storm drains on oxygen consumption 
in the Jordan River  
Jacob Richardson (Utah State U.)

Harvesting Effects on Pollutant Removal 
by Various Plant Species at a Stormwater 
Treatment Field Demonstration Site 
Malgorzata Borecki (Utah State U.)

Wastewater Math – The Fundamentals; 
Volumes and Detention Time, Removal 
Efficiency, Pounds Formula  
Sharon Burton (CVWRF)

10:00 - 10:20 BREAK

Topic Biosolids Sustainability Operations Training II

10:20 - 11:00 Something Smells Fishy:  
Dewatering Without Polymer  
Nathan Zaugg (MWH)

Resource Recovery During Wastewater 
Treatment – A Paradigm Shift in Activated 
Sludge Operation  
Amir Motlagh (Univ. of Utah)

Wastewater Math-Intermediate Level; 
Trickling Filter Loading, Chemical Dosing, 
Strength of Solution  
Sharon Burton (CVWRF)

11:10 - 11:50 Sustainability in Solids Reduction and 
Nutrients Removal in Activated Sludge 
Operation  
Pei Huang (Univ. of Utah)

AquaPonics: Is This the Sustainable Solution 
for Nutrient Removal?  
Ken Burgener (North Davis Sewer District)

Wastewater Math-Advanced;  
MCRT Calculations, Air Requirements/Oxygen 
Uptake, TSS/VSS, Digestion  
Sharon Burton (CVWRF)

12:00 - 1:20 Lunch and Keynote Speaker – Alan Matheson; Governor Herbert’s Env. Policy Advisor

TIME SESSION A2 SESSION B2 SESSION C2

Topic Nutrient Removal I Treatment Plants Collection Operations I

1:30 - 2:10 Total Phosphorous, Nitrogen and Metal 
Reduction by Six Plant Species in a Controlled 
Greenhouse Experiment  
Malgorzata Borecki (Utah State U.)

Jordan Basin, an Overview of the Facility 
and It’s Nutrient Removal Requirements 
Weston Youd (South Valley Sewer District)

Public Utility Easements as They Relate to 
Sewer Lines  
Jeremy Cook (Legal Counsel Cottonwood ID)

2:20 - 3:00 Variances to Water Quality Standards 101 
Chris Bittner (Utah DWQ)

Central Weber’s New Expansion  
Jeff Kirkman (Central Weber)

Hazard Communication Standard (HCS) update 
to the new Globally Harmonized System (GHS) 
Utah Local Governments Trust

3:00 - 3:20 BREAK

Topic Nutrient Removal II Contaminants of Concern Collection Operations II

3:20 - 4:00 What water quality standards are appropriate? 
Development of water quality standards for 
Willard Spur, Great Salt Lake, Utah  
Jeff DenBleyker (CH2M Hill)

Brine Fly and Brine Shrimp Toxicity Testing 
for Great Salt Lake  
Chris Bittner (Utah DWQ)

Job Safety Analysis –  
Workplace Hazard Assessment  
Utah Local Governments Trust

4:10 - 4:50 Biological Phosphorus Removal 101  
Clint Rogers (Carollo)

Recent Changes to Utah Pollution Discharge 
Elimination System (UPDES) Permitting for 
Great Salt Lake  
Chris Bittner (Utah DWQ)

Overview of Blue Stakes Program Including 
Responsibilities of Utility Owner/Operators 
Gary Hansen (Blue Stakes of Utah)

The content of the technical program is subject to change. Check www.weau.org for updates.

2013 WEAU Mid-Year Conference  
Technical Session Schedule
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Mid-Year Conference 
Technical Session Schedule

Beautiful.
S&L Non-Clog Pump efficiency is a thing of beauty. And  
our published pump curves show you the path to saving 
on energy costs. But it’s what is inside that counts, 
like the water industry’s most durable shaft & seal 
construction, custom-trimmed X-PELLER® impellers 
that conquer today’s clogs, and premium efficient 
motors. Factory-tested at design conditions before 
shipment, you can see why S&L Non-Clog Pumps deliver 
beautiful, power-saving performance. Take pride in Take pride in Take pride in Take pride in Take pride in Take pride in Take pride in Take pride in Take pride in Take pride in Take pride in Take pride in Take pride in 
your Pumps. your Pumps. your Pumps. your Pumps. your Pumps. your Pumps. your Pumps. your Pumps. your Pumps. your Pumps. your Pumps. your Pumps. your Pumps. 

Inside!
Eliminates Clogging • Retrofits & New

Represented locally by:
Waterford Systems

Salt Lake City, UT
 (801) 463-9900 Tel
(801) 463-9933 Fax

Digested News Fall 2013 15

www.smithandloveless.com
www.ch2mhill.com


Back to taBle of contents

cannot believe how fast this year has 
fl own by already. It seems like just 

the other day we were all in St. George 
competing against each other and having 
a great time at Fiesta Fun. In a couple 
of weeks, the Wasatch All-Stars and the 
North Davis Royal Blue teams will be 
competing on a national platform against 
the best teams in the industry. As I have 
had the pleasure to get to know these 
guys and to watch them practice, I am 
very confi dent that they will knock it out 
of the park in Chicago. It is amazing to 
see the camaraderie that the teams have 
developed. They really push each other to 
be the best they can be at practice. 

I personally feel like this could be 
the year that one of these teams takes 
first place overall in Nationals. Utah 
seems to always be in the top ten 
every year that we have competed. In 
2008, Utah placed second overall but 
we haven’t reached our goal of first 
place yet. The North Davis Royal Blue 
team members are Captain Gordon 
“Gordo” Call, Tyler “Stretch” Barfuss, 
Tom “Larry” Anderson, and Jason “Wifi” 
Stansfield. They are coached by Bryce 

Weftec Operator Challenge 2013

PWo [Professional Wastewater Operator]

“Uncle B” Southworth. The Wasatch 
All-Stars team members are Captain 
Dustin “Lew” Lewis, Hadley “Giggles” 
Gunn, Jonathan “The Gubenhater” 
Gubler, and Clay “ Manchild” Marriott. 
They are coached by Dave “Smiley” 
Smilanich. Dave could move from 
coach to participant any day now 
considering Hadley’s past record. 
Heck, I am surprised he has not hurt 
himself yet. I did hear that he tried real 
hard a couple of times by riding his 
horse into a fence. After watching the 
Wasatch All-Star team practice, I think 
they should change their name to the 
Vertically Challenged All-Stars. I swear 
Clay is the only member on the team 
over 5’5”. He looks like a “Manchild” 
compared to his teammates. I know a 
couple of the guys still have to ride the 
kiddie rides at Lagoon because they are 

not tall enough to ride any other rides 
there. You could stack Lew, Giggles, 
and The Gubenhater on each other’s 
shoulders and they still wouldn’t be 
taller than Stretch from the Royal Blue 
team. Speaking of Stretch, I think they 
should change his nickname to “Shaggy” 
from Scoobydoo. You’re so young; you 
probably have no idea who that even is. 
Just ask Gordo he will tell you. 

All kidding aside, I know both teams 
are going to do great at Weftec. I would 
like to say thanks to the WEAU Board 
and all the entities for your continued 
support of our OPS Challenge teams. That 
is without a doubt why Utah does so well 
year after year at Nationals. Thank you 
for providing us with the equipment and 
tools we need to compete at a high level 
every year. Best of luck to both teams and 
we will see you in Chicago. 

I I personally feel like this could be the 
year that one of these teams takes first 
place overall in Nationals.”

OUR CONCERN FOR 
THE ENVIRONMENT 
IS MORE THAN 
JUST TALK

This document is printed on 
paper certi� ed to the standards 
of the Forest Stewardship 
CouncilTM (FSC®). Please do 
your part for the environment 
by reusing and recycling.

HydroTec® Tank Systems
If It’s Water, Wastewater or Industrial 
Liquids, We’ve Got It Covered!

This state-of-the-art operation delivers the best
epoxy coated steel tanks available in the market.
Every CST Storage HydroTec tank is designed 
for your specific needs and manufactured fast 
in a controlled factory environment. The 
result is precise steel panel production 
teamed with an optimized coating process.

•  Low Installed Up-Front Costs
•  Long Tank Life
•  Minimized Construction Footprint

6706 North Franklin, Loveland, CO 80538 • Ph: 970-962-9400 • www.engamerica.com
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WEDECO’s renowned reliability and unmatched energy efficiency come together to form the WEDECO 
Spektron Series Closed Vessel UV Reactor. EPA and DVGW compliant, the upgraded features include the 
patent pending OptiCone™ flow diverter and optional automatic wipers for high fouling/scaling water. 
These additions create optimum hydraulic conditions inside the reactors resulting in enhanced flow  
capacity per lamp and reduce needed maintenance. That gives you a clean water disinfection system  
that provides energy efficiency and lower costs you can count on.

WEDECO is a brand of Xylem, whose 12,000 employees are addressing the most complex issues in the global water market.

www.wedeco.com

WEDECO’s renowned reliability and unmatched energy efficiency come together to form the WEDECO 
Spektron Series Closed Vessel UV Reactor. EPA and DVGW compliant, the upgraded features include the 
patent pending OptiCone™ flow diverter and optional automatic wipers for high fouling/scaling water. 

Patent pending 
OptiCone™ flow diverter

For more information contact your WEDECO product sales professional.  
Jeremy Jensen, P.E.
isiWEST  
Preston, ID 83263 

jjensen@isiwest.com
www.isiWEST.com

801-718-6518

http://www.wedeco.com
mailto:jjensen@isiwest.com
http://www.isiWEST.com
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Experts in all things water  
and wastewater.

Consider the benefits of full design and construction  
responsibility by experienced tank specialists capable  

of handling any wastewater challenge. At DN Tanks we  
are the experts in design & construction of all types of 
storage and process tanks ranging from the most basic 

storage tank to the most complex process tanks.

SBR
Tanks

Equalization Tanks Anoxic & Nitrification 
Digester Tanks

Contact us for all your water and wastewater needs

www.dntanks.com
Mike Harper, Regional Manager

(714) 767-1313
mike.harper@dntanks.com

343

 
 

“Cost effective solutions for today’s aging infrastructure”  
 

Applicators Wanted 
Visit www.SouthernTrenchless.com for 

more information 
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PROBLEMS AND MITIGATION STRATEGIES 
IN THE WASTEWATER SYSTEMS

IDENTIFYING

T he words ‘out of sight and out 
of mind’ are the best synopsis 
to describe the current status 

of US wastewater collection systems in 
2012. When the American Society of 
Civil Engineers has rated our wastewater 
infrastructure with a D-, and the 
estimated annual expenditures range in 
the billions, we know we have a serious 
pandemic on our hands. If that is not 
enough to catch your attention on the 
magnitude of this issue, please note that 
the US Department of Defense has been 
tasked with analyzing the negative impact 
of this situation on the US economy. 
As budgets become more stringent to 
maintain and sustain these growing 
and aging systems, the problems will 
only manifest themselves exponentially 
if not properly addressed. According 
to the US EPA’s 2009 Rehabilitation 
of Wastewater Collection and Water 
Distribution Systems, “we are at the dawn 
of the replacement era” and timing is 
paramount to addressing current and 
future challenges. This report will identify 
key corrosion issues found in wastewater 
collection systems and how to mitigate 
these effects through proven strategies. 

In order to analyze any problem, you 
must fi rst be able to identify the root cause 
and understand the dynamics involved 
in the process. Wastewater Collection 
Systems are designed to be closed carrier 
systems that safely transfer sewage 
materials away from homes and facilities 
to a treatment plant, without or with very 
little environmental impact. The various 
sewage materials, gases, temperatures, 
volumes, and movements all contribute to 
the type and amount of corrosion found 

in each wastewater collection system. 
That said, the most important thing to 
consider is the reaction between this toxic 
corrosive cocktail and the materials used 
to construct the transport structures that 
move the sewage from point A to point B 
inside the collection system. 

Of all the forms of corrosion found 
in the wastewater collection system – 
such as hydraulic abrasion, stress, and 
natural age deterioration – the most 
damaging corrosion, and one that results 
in premature catastrophic failure, is 
caused by hydrogen sulfi de gas (H

2S). 
Under anaerobic (septic) wastewater 
conditions, sulfi des cannot be oxidized. 
Therefore, they combine with hydrogen 
to produce hydrogen sulfi de gas, creating 
the ‘rotten egg’ odor associated with 
septic wastewater. If the concrete sewer 
is normally only partly full, the damp 
surface above the water line is home to 
aerobic bacteria that oxidize the H

2S and 
produce sulfuric acid (H2SO4), which 
attacks the calcium carbonate constituents 
of concrete. The process results in the 
corrosion of collection system pipes, 
manholes, lift station wells, and other 
concrete structures. Also known as 
microbial-induced corrosion (MIC), this 
problem is a result of bacteria that creates 
biogenic sulfi de corrosion. 

Since the majority of US wastewater 
collection systems are made of concrete 
structures, this is very problematic. 
Basically, once the sulfuric acid comes 
into contact with with the cement glue 
binder that holds the concrete together, 
it dissolves the cement, turning it into a 
deteriorated white powder. The cement 
glue loses its binding properties and 

structural integrity. In some systems it 
has taken many years for this type of 
corrosion to show any effects, while in 
other systems the negative effects have 
been more rapid due to system design 
and various other factors, as previously 
mentioned.

One might ask why reinforced precast 
concrete was used to build these systems 
in the fi rst place. The US Wastewater 
infrastructure is actually new compared to 
the rest of the world and, thus, knowledge 
of long-term effects in our systems is 

The effects of concrete exposed to high levels of H2S 
can be seen in these photos. 

By Eric Dupre’, NACE Member & Committee Chair

Reprinted from SC Journal, Fall 2012
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relatively recent. Since its inception, 
precast concrete was and is the strongest 
and most affordable infrastructure 
building material, but it has its limitations 
when it comes to long-term wastewater 
corrosion exposure. 

At the same time, metal – the second 
most abundant construction material 
used in the construction matrix of the 
wastewater collection system – is not 
immune to the effects of hydrogen 
sulfide gas (H

2S) attacks and toxicity. 
When exposed to low pH levels over 
time, ductile iron, cast iron, galvanized, 
and even stainless steel will eventually 
corrode if not properly coated or 
lined. Discharge pipes, access covers, 
vent pipes, and tanks need corrosion 
protection consideration as well. 

Now that we have identified and 
understood the root cause of the 
corrosion problem, we can move forward 
to prescribing proper procurement. A 
protective surface coating or liner can 
be installed to protect the exposed 
concrete surface from contact with 
hydrogen sulfide/sulfuric acid. This will 
exponentially increase the service life and 
offer the highest return on investment 
(ROI) possible. Existing in-ground metal, 
concrete and masonry structures can also 
be restored and rehabilitated utilizing 
low impact trenchless technology 
methods. If these existing structures 
have not yet failed or lost their minimal 

structural integrity, they are perfect 
candidates for restoration that will 
enable them to meet or exceed their 
original design. A protective coating or 
liner can be installed to prevent future 
deterioration damage. With today’s 
technological advancements, materials, 
and accessibility to information, there 
is no reason that this nation cannot 
reverse these effects and control its 
current path. 

To ensure successful application of 
these mitigation strategies we must focus 
on three simple items:
1. proper evaluation and assessment;  
2. industry standards, guidelines and 

protocols; and
3. proven techniques and materials.
Centralizing and standardizing industry 
protocols for all levels of federal, state, 
and local entities will curb costs and 
provide greater consistency throughout. 
Identifying that this is a special and 
critical scope of work, that requires 
industry certifi cation for designers, 
system operators, inspectors, and 
installers, will ensure better overall 
continuity of quality assurance and 
quality control over the end result and 
fi nal product. Choosing the proper 
building materials on newly constructed 
systems and structures is also critical to 
avoiding the majority of these corrosion 
issues on the front end rather than 
dealing with corrosion after the fact. 

This sewer manhole was ravaged by H2S then structurally restored with Manhole MortarTM and coated with 100% solids epoxy to prevent future corrosion and protect exposed 
concrete surfaces.

Understanding material selection 
for new or existing structures can be 
complex, due to the extreme nature of the 
environments in which they exist as well 
as the structural requirements to support 
required loads. Over the last 200 years 
or more, the sourcing of affordable and 
local materials has evolved from wood, 
masonry, metals, and concrete to thermal 
plastics, PVC, epoxy resins, fi berglass, high 
density polyethylene, polymers, carbon 
fi ber and composites. These revolutionary 
materials exhibit high strength, lightweight 
construction, and corrosion resistance 
far beyond traditional construction 
materials. These materials can be used 
independently or in conjunction with one 
another. They can be combined to meet or 
exceed desired design criteria. Cost, time, 
and sustainability are also factors that have 
to be part of the selection process in order 
to determine practicality and feasibility. 
Fully understanding the limitations and 
expectation of these materials and how 
to apply them successfully needs to be 
considered as well. The majority of the 
materials mentioned above are completely 
inert and exhibit resistance to corrosion 
far beyond what standard concrete, 
mortar, brick, masonry, or metal materials 
can tolerate. 

Many factors infl uence overall design 
and procurement needs in each system – 
as they are all unique; therefore wisdom 
and experience shared between industry 
professionals, owners, and organizations 
will empower decision-makers to make 
better-informed decisions. Proper 
planning and execution of these practices 
will ensure that maximum service life 
potential is reached and the best possible 
return on investment is obtained. 

For more information about this article 
please contact Eric Dupre’ at 956-763-7898. 

“ Choosing the proper building materials on 
newly constructed systems and structures is 
also critical to avoiding the majority of these 
corrosion issues on the front end rather than 
dealing with corrosion after the fact.”
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Landia’s AirJet offers the ideal solution for aeration and mixing 
of sludge holding tanks, aerobic digesters, sludge lagoons, EQ 
basins, and more. The aspirating AirJet system requires NO 
blowers and NO diffusers and is available as submersible units 
or as externally mounted units for aboveground tanks. Landia 
offers the most cost-effective, reliable, and maintenance-friendly 
aeration and mixing solutions available.

When You Need Aeration 
and Mixing Solutions that Work!
Contact the World’s Leading Manufacturer of Jet Aeration and 
Mixing Solutions - with over 40 Years of Experience in 
the Wastewater Industry.

Est. 1933     Celebrating 80 Years of Quality in Every Detail

Landia, Inc.
111 Triangle Trade Drive
Cary, NC 27513
919-466-0603

W www.LandiaWorld.com      E info@LandiaWorld.com

http://www.LandiaWorld.com
mailto:info@LandiaWorld.com
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McNeil 

Engineering 

 

 

Providing 

Professional 

Surveying and 

Engineering 

Since 1983 

McNeil Engineering LiDAR Scanning Services 

 

Scan Location 

LiDAR Scan Data 

3D Scan Model 

When Immediate & Precise Results are Absolutes 

 

SPECIALIZING IN AFFORDABLE, 
TRENCHLESS REHABILITATION!!

SERVICES PROVIDED
• cipp mainline lining
• cipp spot repairs
• cipp residential lining
• sewer bypass pumping
• manhole rehabilitation
• infi ltration repairs
• utility testing
• sewer lagoon dewatering services

VISIT
www.pipelineinspectionservices.com
for more information

(208) 465-3444
(208) 465-4413 Fax
pipelineinspections@hotmail.com
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Nitrogen is an important nutrient for 
the growth of all living organisms 
and plants. However, its presence 

in the environment in excess quantities, 
especially in surface waters can cause 
adverse environmental problems such 
as eutrophication of surface waters. 
Among several inorganic nitrogen species, 
ammonia nitrogen is the preferred form 
of nitrogen for the growth of algae and 
bacteria. As a result, depending upon the 
regulatory requirements imposed by local 
and federal agencies, municipal wastewater 
treatment plants are generally required 
to remove ammonia nitrogen before the 
treated wastewater is discharged into 
receiving waters. Biological process, 
commonly known as nitrifi cation, is used 
to remove nitrogen from wastewater and 
hence, nitrifi cation exists in most aerobic 
biological treatment plants. Nitrifi cation 
is a two-step process. In the fi rst step, 
ammonia nitrogen is oxidized to nitrite 
nitrogen. In the second step, nitrite 
nitrogen is further oxidized to nitrate 
nitrogen. These two steps are carried 
out by two different groups of bacteria 
collectively known as nitrifying bacteria. If 
treatment plants are required to achieve 
complete nitrogen removal, nitrate 
reduction (i.e denitrifi cation) to nitrogen 
gas in the absence of oxygen is employed. 

Anaerobic ammonia oxidation 
(anammox) has evolved as a 
promising nitrogen transformation 
pathway that is being considered by 
wastewater community around the 
globe as a viable option for nitrogen 
management, especially for the 
sidestream treatment of anaerobic 
digester supernatant and belt press 
filtrate. For nitrogen removal of high 
strength wastewater such as the filtrate 

or anaerobic digester supernatant, 
ammonia nitrogen is partially oxidized 
to nitrite first and then anammox 
bacteria use the remaining ammonia 
and freshly generated nitrite nitrogen 
to denitrify. The process of aerobic 
ammonia oxidation to nitrite (known 
as nitritation) followed by anaerobic 
ammonia oxidation is collectively known 
as “deammonification”. These two steps 
are shown below. 

By Ramesh Goel, Associate Professor
Civil & Environmental Engineering, University of Utah, Salt Lake City, Utah 84112

DEAMMONIFICATION 
as a sidestream option to manage total nitrogen 
in full scale wastewater treatment plants

1.32 NH4
+ + 1.98O2 à 1.32NO2

- + 2.64H+ + 1.32H2O 
(partial ammonia oxidation to nitr ite)

NH4
+ + 1.32NO2

- + 0.066HCO3
- + 0.13H+ à 0.26NO3

- + 1.02N2 + 
0.066CH2O0.5N + 2.03H2O (anammox)

“Anaerobic ammonia 
oxidation has evolved 

as a promising nitrogen 
transformation 

pathway.”
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Deammonifi cation has several 
advantages over conventional nitrifi cation 
followed by denitrifi cation for the 
complete nitrogen removal. First of all, 
since both processes (i.e nitritation and 
anammox) are carried out by autrotrophic 
organisms, the process does not require 
organic carbon. The net biomass yield 
in deammonifi cation is much lower. 
Furthermore, the process consumes 
signifi cantly less alkalinity and oxygen than 
those needed in conventional nitrifi cation 
and denitrifi cation. 

Consistent ammonia reduction of 
90-95% and total nitrogen reduction of 80-
85% has been demonstrated through the 
use of deammonifi cation. The process can 
include both a two reactor or two stage 
arrangement, also known as SHARON-
Anammox (Nitritation-Anammox) 
process, or in one reactor or single stage 
arrangement, also known as the CANON 
(Completely Autotrophic Nitrogen 
removal Over Nitrite) process. 

Despite signifi cant research progress 
related to deammonifi cation around 
the world, the full scale implementation 

of deammonifi cation has been limited 
to Europe (mostly in Netherlands) 
and now in China. Several full scale 
deammonifi cation plants are in operation 
in Europe and China and several more 
are planned in the near future. However, 
the application and implementation of 
deammonifi cation in the United States 
has been slower than expected although 
few pilot and full scale projects are in 
the pipeline. This is possibly due to the 
common notion among the wastewater 
practitioners that anammox bacteria 

Figure 1: Shows anammox fl ocs in an ongoing reactor fed with real fi ltrate. 

are very slow grower and diffi cult to 
manage. This belief is however proven 
to be somewhat wrong in the light of 
latest research. Anammox bacteria, 
although slow grower, are very robust. The 
anammox bacteria tend to form bigger 
fl ocs and provide excellent operational 
stability. Figure 1 provides a picture of 
actual settled anammox biomass from 
an ongoing laboratory scale anammox 
reactor fed with real fi ltrate from a local 
wastewater treatment plant.  

From operational point of view, the 
critical step in deammonifi cation is 
nitritation (partial ammonia oxidation). 
The challenge generally is to control the 
oxidation of ammonia to nitrite without 
letting the nitrite further oxidized to 
nitrate. High temperature has been 
demonstrated to outcompete the nitrite 
oxidizers. Furthermore, high temperature 
boost the growth of anammox bacteria. 
Hence, running deammonifi cation process 
at high temperatures (30~35oC) offers 
dual advantages. 

Dr. Ramesh Goel’s research group has 
been researching anammox bacteria for 
the treatment of real fi ltrate. Currently, 
with his graduate student Sha Hu, he is 
developing start up strategies for attached 
growth deammonifi cation process 
and comparing the attached growth 
deammonifi cation with the suspended 
growth for their ability to handle sock 
loads, toxicity and heavy metals. 

In summary, deammonifi cation has 
the potential to revolutionize nitrogen 
removal needs in wastewater treatment. 
The applicability of deammonifi cation 
for the sidestream treatment of fi ltrate 
is well proven and its application at full 
scale in the United States will soon be 
very common in near future. The current 
research efforts are evaluating the effi cacy 
of anammox to remove nitrogen in the 
main stream treatment train. 

“The application and implementation of 
deammonifi cation in the United States has been 
slower than expected although few pilot and full 

scale projects are in the pipeline.”
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NEW LAB ANALYTICAL SERVICES
•  Low Level Mercury (EPA 1631)
•  Pharmaceuticals (PPCPs & EDCs)
•  Perchlorates

CHECKMATE® APPLICATIONS: SIMPLY VERSATILE!
Along with a complete line of check valves

ODOR CONTROL
Lightweight CheckMate® Inline Check Valves prevent sewer 
systems’ offending odors from escaping, while still allowing water 
to discharge when needed. The CheckMate® Valve is designed 
to eliminate the backflow of unwanted methane and hydrogen 
sulfide gases that typically result in complaints about odor from 
the general public.

DRAINAGE AND OUTFALL LINES
CheckMate® Inline Check Valves have become a frequently specified 
solution for commercial and residential areas where complete, 
dependable backflow prevention is necessary. The CheckMate® 
Valve’s maintenance-free, passive operation provides years of 
trouble-free service – even when the valve is partially buried.

STORMWATER RUNOFF
The CheckMate® Inline Check Valve is the valve of choice for both 
municipalities and commercial property owners in stormwater and 
general drainage applications. Because the CheckMate® Valve 
utilizes dissimilar elastomers and fabric in the hinge area, there are 
no mechanical parts to warp or corrode. It is maintenance-free!

INTERCEPTOR AND MANHOLE INSTALLATIONS
CheckMate® Inline Check Valves are used for interceptor and manhole 
installations because they are ideal for preventing water from 
backflowing into a sewage treatment plant. The CheckMate® Valve’s 
innovative inline design allows it to be installed without modifications 
to structures such as interceptors, manholes and vaults.

SERIES 39 CHECK VALVES

SERIES 35-1 CHECK VALVES
The flat-bottom Series 35-1 features an integral rubber flange, allowing them 
to be mounted to flanged outfall pipes or directly to headwalls where the 
pipe is flush. The flange size drilling conforms to ANSI 
B16.10, Class 150#, or can be constructed with DIN, 
2632 and other standards. The Series 35-1 Check 
Valve is furnished complete with steel or stainless 
steel backup rings for installation.

The Tideflex® TF-1 Curved Bill Check Valve is designed with enhanced sealing 
to improve headloss. The improved TF-1 design allows the valve to handle 
long-term water weight while maintaining structural integrity. The spine 
is at a greater vertical angle, making it able to withstand the 
cantilever effect when water is flowing through the 
valve. The TF-1 is contructed of rubber, making it 
immune to rust, corrosion and weathering.

The Tideflex® Series 39 Inline Check Valve features a fabric-reinforced 
elastomer check sleeve housed in a cast iron body with ANSI 125/150 flanges, 
allowing for easy installation into any piping system. The valve’s operation 
is silent, non-slamming and maintenance free. Sliding, 
rotating, swinging and plunging parts are completely 
eliminated. The body is equipped with flush ports 
and a clean-out port and can be epoxy coated.

TF-1 CHECK VALVES

RAY YELLAND
Flow Control Equipment – Tideflex Technologies
10291 S. 1300 East, Suite 140, Sandy, Utah  84094
P: (801) 571-0304   F: (801) 576-5617   C: (801) 550-2896
flowcontrolequipment@hotmail.com
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 Following the Northridge 
Earthquake in 1994 many 
businesses that had survived 
the temblor relatively unscathed 

suddenly found their revenues declining. 
For a number of years prior, the region (30 
miles northwest of Los Angeles) had been 
experiencing a minor population exodus 
as the aerospace industry declined in 
response to lower government spending. 
Many people who had lost their jobs 
and were close to retirement saw the 
earthquake as the last straw and moved 
away. The availability of housing attracted a 
new wave of immigration consisting largely 
of Korean and Latin American families. 
Companies that failed to recognize and 
adapt to the new demographic went out of 
business.

Why do so many businesses fail after 
disaster? The answer often lies in a failure 
to understand the true costs of the disaster.

Disasters are complex and there 
are many levels of concern that could 
affect a business. The most obvious 
is the physical damage produced by 
the earthquake. One would think 
that this is both easy to identify and 
quick to resolve. However, many 
businesses fail because they either 
did not carry sufficient insurance or 
misunderstood the coverage they did 
have, severely limiting their resources 
for reconstruction. There is also an 
assumption that needed resources are 
available to rebuild. However, damaged 
infrastructure that affects deliveries 
and an increased demand for building 
supplies and contractor services can 
create delays that prevent timely 
business resumption.

The physical damage caused by 
disaster is not the only source of loss. 
Businesses frequently overlook a hidden 

Four ways 
to counter the costs 
of disaster $

$$ $

$$By Lucien Canton

fi nancial side to disaster losses. Some 
of these are obvious, such as the need 
to pay overtime for additional work by 
employees to restore facilities or reduce 
work backlog. Others sources if fi nancial 
loss can be far more subtle. For example, 
failure to pay a suppliers bill on time can 
result in a service charge. Failure to meet 
the terms of a client contract might result 
in penalties.

The single biggest mistake, however, 
is looking solely at the business and not 
being aware of what is happening in the 
larger community. There are three main 
areas that are frequently overlooked:

1.  What’s happened to 
community infrastructure? 

 How bad is the damage? Are 
transportation corridors closed or 
damaged, and if they are closed, for 
how long? A business may survive 

“Many businesses fail because they either did not 
carry sufficient insurance or misunderstood the 
coverage they did have, severely limiting their 
resources for reconstruction.”$

26 Digested News Fall 2013



Back to taBle of contents

but if it depends on the delivery of 
goods, either from suppliers or to 
customers, damaged transportation 
infrastructure will have a direct impact 
on the company’s recovery. Long-term 
utility outages will also affect business 
resumption, particularly if the business 
has not arranged for off-site backups 
of critical fi les and records or relies on 
Voice over Internet Protocol (VOIP) 
and Private Branch Exchange (PBX) 
systems.

2.  What’s the impact on your 
customer base? 

 Is the demand for services likely 
to increase, decrease, or stay 
the same? Is there potential for 
generating additional business? 
Commercial linen companies 
serving the hospitality industry will 
frequently see a drop in demand 
while those servicing hospitals 
see an increase. Failure to adapt 
to these changing demands might 
result in a competitor taking over 
the client and experience suggests 
that once lost, these customers are 
seldom regained.

3.  What’s the impact on your 
labor pool? 

 Are employees likely to remain 
or will they move out of the area? 
Will employees leave for higher 
wages in other communities or with 
competitors? Will there be large-
scale evacuations as was seen in New 
Orleans after Hurricane Katrina? 
This resulted in a labor shortage 
that was exacerbated by extended 
unemployment benefi ts and 
government assistance. 

While each disaster is unique, there are 
four common ways that one can avoid 
many of the pitfalls that are associated 
with them:

1.  Plan for adequate fi nancial 
reserves. 

 This is not always easy, particularly 
for small businesses, but it is critical 
in dealing with disaster. Review 
insurance coverage annually and 
understand what is covered and 
what is not. Know the process and 
requirements for fi ling a claim and 
get emergency contact numbers.

“The single biggest mistake 
is looking solely at the 
business and not being 
aware of what is happening 
in the larger community.”

$$

American Made

Sales: 518-527-5417  Factory: 518-695-6851  Fax: 518-695-5417 Email: kelly@bdpindustries.com   

www.bdpindustries.com

Custom Dewatering Solutions.

BDP quality dewatering products:
 Gravity Belt Thickeners 
 Belt Presses 
 Screw Presses 

 Rotary Drum Concentrators 
 Equipment Restoration

§
§
 On-Site Service & Mobile Demos

DSP Screw Press Model 3012, NY WWTP 3DP, 1.5 m - operate as GBT or Belt Press

3.0 m Model 3DP - Floor level 4 x 10 Rotary Drum Thickener

2  meter Gravity Belt Thickener
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Dave Ritter, President
Bus: (801) 268-8790
Mobile: (801) 550-1613
Bus Fax: (801) 268-8792
E-mail: dritter@goblesampson.com
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2.  Prioritize employee welfare. 
 Develop people-focused plans 

that not only center on managers 
and key employees, but consider 
families as well. Employees are 
more apt to remain on the job if 
they know their families are safe. 
Keep the lines of communication 
open with employees during the 
crisis. Rumors about the business 
closing or not being able to meet 
payroll can heighten anxiety and 
cause employees to seek other jobs.

3.  Manage customer expectations.
 Open lines of communications as 

early as possible and share your 
plans with them. Customers can 
accept delays or inconveniences if 
they know about them and are not 
taken by surprise.

4.  Pay attention to what is going 
on in the community. 

 Disasters don’t create social 
problems. They take problems that 
were already there and make them 
worse. A demographic shift had been 
going on in Northridge for several 
years before the earthquake; the 
disaster accelerated the process.

One of the keys to surviving a disaster 
is to know its true cost. This cost is not 
only the physical damage or temporary 
loss of business. It also includes 
intangible costs caused by the long-
range impacts it has on the affected 
community. Recognizing these impacts 
and adapting to them is the only way to 
ensure solid business resumption. 

About the Author:

Lucien G. Canton, CEM is a 
consultant specializing in preparing 
managers to lead better in crisis by 
understanding the human factors 
often overlooked in crisis planning. 
A popular speaker and lecturer, 
he is the author of the best-
selling Emergency Management: 
Concepts and Strategies for Effective 
Programs. For more information, 
visit www.luciencanton.com, or 
email Info@luciencanton.com. 

TWIN "D” Inc.
ENVIRONMENTAL SERVICES

• Pipe Cleaning / Vacuuming
• Video Inspection / Locating
• Tap Cutting / Root Removal

• “NEW” Lateral Launch Camera
• Hydro Excavation / Potholing
• Rotational Maintenance Plans

NASSCO PACP Certified Operators

Phone: (801) 771-3038   •  Fax: (801) 771-3040

3038 N. 750 E.
Layton, UT 84041

Co-owners:
Mark & Dave Denny Toll Free: 1-866-337-9263

Phone: 801-268-8790
Contact: Dave Ritter
Email: dritter@goblesampson.com

Represented by:Represented by:
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More importantly, should you allow this to happen?

sure you are comparable to others in 
your area on cost. Also, try to set your 
charges to insure that you are adequately 
compensated for any additional costs you 
may experience for the maintenance and 
possible retrofi t your system may require.

In reality, is the added income 
enough to offset the added cost of 
operations for the system? Will the added 
load cause the wastewater system to be 
out of compliance on their NPDES or 
DPHE permits? 

Once, the dischargers quit using your 
system, are there any residual effects or 
problems that may become an ongoing or 

costly fi x for your system. The answer is 
most defi nitely, YES!

What are the issues you could be facing 
in the short and long term? One, is the 
added loading of these sometimes caustic 
materials that can completely kill all the 
biology in your system. We are seeing this 
happen in many communities across the 
country. Some of them are being killed off 
monthly with materials from septic and oil 
fi eld haulers.

The addition of these types of hauled 
waste can significantly increase the BOD 
load in your system and also, the TSS 
load. This can cause your system to 

WHO DISCHARGES 
    AT YOUR FACILITY?

A s we see more and more of the 
larger communities refusing to 
take on Grease (FOG), Septic 

and Chemical Toilet materials, many 
hauler/pumper companies are moving to 
smaller communities for their discharge. 
And with the ever growing oil and gas 
exploration business in the United States, 
many municipal wastewater systems are 
agreeing to receive these materials in 
the wastewater streams. The reason that 
many of the larger wastewater systems 
are refusing to take hauled materials is 
because they have seen what it can do 
to their plants. They are seeing their 
digesters die, lagoons die and increases 
in solids and odor, just to name a few. 
We fi nd that the smaller cities and 
towns are, now, contracting to take this 
material, because the hauling companies 
offer to pay them signifi cant amounts 
of money for this service. We have seen 
charges as low as two cents per gallon 
and as high as 15 cents per gallon. If 
you agree to take on this waste, make 

By Rick Allen

“The reason that many of the larger 
wastewater systems are refusing to take 

hauled materials is because they have 
seen what it can do to their plants.”
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lose efficacy and eventually throw you 
out of compliance on your NPDES or 
DPHE permits. The amount of BOD load 
in these materials can be in excess of 
2000 ppm and TSS can be even higher 
at 10,000 or more. Fats, Oils and Grease 
(FOG) can exceed 150 ppm. And that 
does not take into consideration the 
chemicals that are in the material, 
many of which are not friendly to your 
Bacteria.

And of course, grease or FOG haulers 
can impact your system with additional 
BOD, TSS and in some cases massive 
amounts of foaming. 

Oil fi eld waste can contain 
high concentrations of petroleum 
hydrocarbons along with chlorines and 
other cleaning chemicals. None of these 
will be benefi cial to the natural occurring 
bacteria in your system.

These types of dischargers to your 
system can cause a signifi cant increase in 
solids build up in your system, causing 
activated sludge plants to waste, handle 
and haul more solids. Also, due to the 
additional loading you may be required 
to run parts of your system harder, like 
aeration and mixing. 

In a lagoon system, they can cause 
an increase in sludge layer, which 
eventually will need to be dredged. At 
an average cost of between $100 and 

$300 per dry ton, this will be costly 
to mitigate. Wyoming Rural Water 
developed a sludge cost calculator that 
may be of interest to you. It will help 
you determine the cost of removing 
your existing sludge. And will also 
help you to determine some of the 
additional costs in the future. Please, 
contact Mark Court at Wyoming rural 
water for assistance with the calculator. 

Depending on the type of materials 
that are being discharged to your 
system, you may also run into land 
use issues with the sludge or solids. 
This could cost you more due to the 
dewatering and handling requirements if 
the sludge is contaminated.

Now the question arises, how should 
you handle these materials if you decide 
to accept them at your plant? We have 
seen many scenarios over the years. 
Some include receiving the materials at 
the farthest point away from the plant 
as possible. The theory being there will 
be additional mixing and blending in 
the lines. Others have large tanks or 
ponds which allow them to trickle feed 
the septic, grease or chemicals into the 
plant. This way they do not have a shock 
to the system. And lastly, some just have 
it dumped in at the head works (NOT 
RECOMMENDED). 

Another concern for communities is 

the local RV park and, more importantly, 
do you have an RV dump? We have seen 
many systems killed from the materials 
being discharged at RV dump stations. 
Make sure you are monitoring your RV 
dumps, which may include keeping it 
locked unless a city employee is there to 
supervise. A lot of Crystal Meth chemicals 
are being injected (yes, an intentional 
play on words) into your systems through 
these sites. 

Ultimately, the decision is yours. 
What are the positive aspects (usually 
money) versus the negative aspects 
(usually compliance issues and money) to 
determine if you really should do this? I 
recommend that you work closely with the 
circuit riders from your state to make sure 
you are covered and that they agree with 
what you want to do. Remember it takes 
a long time and lots of money to restart a 
system if dies. 

©Rick Allen, Environmental Trainer, 
BioLynceus August, 2013

If you need more information or have 
any questions contact me, Rick Allen, via 
phone at (303) 888-2008 or via email at 
rick@environmentaltrainer.com 

“I recommend that you work closely with the circuit riders from 
your state to make sure you are covered and that they agree 

with what you want to do.”

•	 Effluent	Reuse	and	Disposal	
•	 Renewable	Energy	Systems
•	 Solids	Treatment,	Disposal	and	Reuse

•	 Facility	Planning	and	Funding
•	 Complete	Treatment	Plant	Design
•	 Environmental	Permitting	and	Mitigation

(801) 299-1327   
www.aquaeng.com 
533 West 2600 South Suite 275 Bountiful, UT 84010   
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Unique Benefits of 
UPP Membership
Customizable
Utility Partnership packages are fully 
customizable, based on the needs of 
your utility.

Simplified Billing
All memberships are synchronized 
on ONE invoice for an easy once a 
year payment.

Notoriety
Free membership for designated 
public official(s) to emphasize the 
importance of your daily operations.

Savings
Receive discounted rates to WEFTEC 
and WEF Conferences including 
free passes to the WEFTEC EXPO 
for all employees.

Benefit from distributor pricing on 
all WEF products and services.

Enjoy 40% off WEF books and 
WEF Knowledge Center courses.

Convenience
WEFTEC registrations can be 
included in the UPP Membership 
transaction.

Seamless Transition
All your current WEF members retain 
their original membership number, 
credit for all years of membership, 
and remain a full-voting member.

Flexibility
New WEF members can be added 
each year, at no charge for the first 
year of membership.

UTILITY  
PARTNERSHIP 
PROGRAM

SM

Benefits of WEF Membership

Enhance Your Industry Skills
Stay on top of advances, trends, and 
proven solutions through WEF’s highly 
regarded technical publications, Technical 
Practice Updates, Access Water 
Knowledge and education.

Facilitate Lifelong Learning
Choose your training and earn CEUs 
and PDHs through WEF’s educational 
program, including: WEFTEC®, WEF 
Conferences, hot topic seminars, 
workshops and webcasts.

Champion Productive Relationships
Within WEF and Member Associations 
(MAs), our members work together 
to help each other develop and grow 
professionally, while building valuable 
relationships with industry partners and 
prospects. 

Enrich Your Leadership Potential
Gain leadership skills that can be applied 
to your career by volunteering your service 
to a WEF and WEF MA committee. 

Increase Awareness and 
Recognition in Your Field
Each year, WEF presents awards for 
outstanding contribution to the water 
environment profession. 

WEF Member Associations 
Included in WEF membership is 
membership to your local Member 
Association – champions for water quality 
on a regional level, providing convenient, 
affordable opportunities for training and 
networking with water professionals in 
your area.

Membership Enrollment

Step 1
WEF will provide a list of current and 
former members within your utility, 
allowing you to specify which members 
will be designated in your Utility 
Partnership Program Membership.

Step 2
You determine when you want your UPP 
Membership cycle to begin. WEF staff will 
synchronize renewal dates and pro-rate 
any necessary dues amounts.  

Step 3
WEF will consolidate all current 
and new memberships into your 
new annual invoice. 

Contact WEF today and start 
enjoying the benefits of your 
UPP Membership.
Call 1-800-666-0206, or send an e-mail 
to csc@wef.org. You may also contact 
Brittany Burch at bburch@wef.org, or 
1-703-684-2400 ext. 7213.

About WEF
Since 1928, the Water Environment 
Federation (WEF) has guided 
technological development in the water 
community. As a leading source of water 
quality information, WEF works to provide 
its members, public officials and the 
general public with the necessary tools 
to engage in or learn ways to improve 
quality of life through the sustainable 
management of water resources, water 
protection, and water and wastewater 
treatment.

Back to taBle of contentsDigested News Fall 2013 31

mailto:csc@wef.org
mailto:bburch@wef.org


YOUR RESPECT
Communities are Built 
on Water 

Unlike people in many parts 
of the world, Americans 
have access to safe and 
clean water and sanitation 
services. Our water and 
wastewater treatment sys-
tems are world-class. Every 
community is literally built 
on top of this infrastructure 
and wouldn’t be possible 
without it. You may not give 
it a second thought, but 
now’s the time to stop and 
think about water and how 
essential these services are 
to your life.

YOUR EFFORT
Clean Water is Everyone’s 
Responsibility

We all consume water and 
create waste. In fact, the 
average American uses 
176 gallons of water a day1. 
Every drop that enters your 
home or business is treated 
and discharged back into 
the water cycle. Water is a 
finite resource; it must be 
managed well. Everybody 
uses water. Everybody is 
responsible for it. 

YOUR HEALTH
Water IS Life

Up to 60% of the human 
body is water, the brain is 
70% water, and the lungs 
are nearly 90% water. We 
are made of water and we 
can’t survive without it. But 
the water we need also 
must be clean. Water and 
wastewater treatment has 
changed the lives of mil-
lions of Americans—all but 
eliminating fatal diseases like 
cholera, typhoid, dysentery, 
and hepatitis. America has 
some of the cleanest, safest 
drinking water in the world 
and it must be preserved. 
Your life depends on it. 

YOUR FUTURE
Dealing with an Aging 
Infrastructure 

Turning on the tap or flush-
ing the toilet is as simple as 
turning a knob or pushing 
a handle. What you don’t 
see is the vast infrastruc-
ture — 800,000 of miles of 
water pipe and 600,000 
miles of sewer line2— that 
takes over from there. 
These systems have worked 
silently for years, in some 
cases more than a century, 
without major interruptions, 
but now they need your 
attention. Your investment is 
needed to keep infrastruc-
ture functional for current 
and future generations. 

OUR PASSION
Finding Solutions for 
the 21st Century

The water sector constantly 
seeks innovative solutions to 
community and water sys-
tem challenges. Undertaking 
efforts, such as reclaiming 
water for reuse and generat-
ing energy from wastewater, 
enable the sector to adapt 
to our changing environment 
and be good caretakers 
of our water resources. 
Water professionals have 
dedicated their careers to 
providing clean and safe 
water to protect everyone’s 
health, planet, and quality of 
life. Water is our passion. 

Water should be clear, 
but not invisible.

Indispensable to jobs, the economy, our health and our communities, water runs through our lives in many ways. 

We must all work together to keep our water clean and healthy. To do that, we each need to learn to value water. 
We need to invest our time and energy in protecting our natural resources and infrastructure. And we need to 
come together to share an important message:

YOU NEED WATER. WATER NEEDS YOU.
We all have something at stake when it comes to water. Each of us also has a valuable contribution to make. But first we need to understand the issues. 
That’s where WATER’S WORTH IT comes in. 

WATER’S WORTH IT is a messaging campaign that will help answer the questions about how our actions, attitudes, and the things we most value are so 
closely connected with water. And it will help you to be as good to water as water’s been to you. To learn more, visit www.WatersWorthIt.org. 

1 United Nations Development Programme, Human Development Report 2006 (March 2006), p. 34. http://hdr.undp.org/en/reports/global/hdr2006/ 
2 General Accounting Office, Water Infrastructure: Comprehensive Asset Management Has Potential to Help Utilities Better Identify Needs and Plan Future Investments (March 2004), p. 14. http://www.gao.gov/new.items/d04461.pdf

http://www.WatersWorthIt.org
http://www.gao.gov/new.items/d04461.pdf
http://hdr.undp.org/en/reports/global/hdr2006/


USE  PAPER 
 RESPONSIBLY
Today’s forest industry is working hard to 
become one of the greenest industries on earth.

 What other industry plants hundreds of millions of trees 
every year? 

 What other industry actually grows more 
of its main resource than it consumes? 

 What other industry generates most of its own energy 
needs from renewable resources, including waste 
biomass, biogas, hydro and wind?

 What other industry uses a renewable resource and 
recycled stock as its main ingredients?

 What other industry has worked harder on improving   
    its environmental performance with partners and 

advocates including governments, customers and 
environmental groups?

Paper is an essential part of human civilization. 
While we all use and depend upon electronic 

communications, it is easy to ignore 
that it comes at an environmental cost. 

Worldwide spam email traffi  c creates greenhouse gases 
equivalent to burning two billion gallons of gasoline yearly, with 
numbers rising. More than 200 million items of toxic e-waste 
are thrown away every year in the US alone, with a recycling 
rate of only 18% compared to 57% for paper. Estimates are 
that North Americans throw out more than 500,000 toxic 
computers and cell phones every day.

No industry is perfect. But the paper industry has made, 
and continues to make, huge investments in environmental 
responsibility. Specifying and buying paper from certifi ed 
sources ensures the continuation and growth of carbon-
absorbing forests. Using paper with appropriate amounts of 
recycled fi bre helps preserve forests, conserve energy, and 
maximize fi bre usage through paper lifecycles.

Paper is a powerful communications medium. 
Use it responsibly… and recycle the paper that you use.
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1. What is the fl ow if your plant uses 
57 pounds of chlorine in 24 hours to 
achieve a dose of 2.3mg/l?
A. 4.3 mgd B. 3.3 mgd
C. 245 gpd D. 3.0 mgd

2. The chlorine demand of your raw water 
is 3.8 mg/L. If you treat 755,000 gallons 
of this water with 35 pounds of chlorine 
gas, what will the chlorine residual be?
A. 5.5 mg/L B. 1.75 mg/L
C. 2.5 mg/L D. 9.3 mg/L

3. With a fl ow rate of 2.3 mgd, what is the 
detention time of a circular clarifi er 
that is 14 feet deep and has a diameter 
of 37 feet?
A. 1.7 hours B. 1.2 hours
C. 2.4 hours D. 3.0 hours

4. A flow of 280 gpm is pumped 
against a total head of 175 feet. If 
the efficiency of the pump is 65% 
and the efficiency of the motor is 
90%, what is the horse power?
A. 33 Hp B. 27 Hp
C. 21 Hp D. 18 Hp

5. What typically happens to the process 
SRT when the WAS rate is increased?
A.SRT decreases
B. F/M ratio decreases
C. SRT increases
D. SRT remains the same

6. What may be the most common 
cause of fi lamentous bulking in a 
secondary clarifi er?
A. Aeration D.O. too low
B. SRT too low
C. RAS rate too high
D. Aeration D.O. too high

7. What may be the best adjustment 
to make is pin fl oc in the clarifi er 
is increasing TSS in the effl uent to 
unacceptable levels?
A. Increase the SRT
B. Decrease the F/M ratio
C. Decrease the SRT
D. Decrease the WAS rate

8. What may be the most probable cause 
for slow settling MLSS?
A. High RAS rate
B. Filamentous bacterial growth
C. Balanced F/M ratio
D. Low sludge blanket

9. What process control parameters is the 
result of aeration total solids inventory 
divided by the total solids removed from 
the process?
A. Gould sludge age ( GSA )
B. Solids retention time ( SRT )
C. Mean cell residence time ( MCRT )
D. Sludge yield

10. Which type of bacteria must have free 
dissolved oxygen to survive?
A. Anaerobic B. Anoxic
C. Facultative D. Aerobic

Puzzles and Quizzes

QUIZ

Answers:
 1-D, 2-B, 3-B, 4-C, 5-A, 6-A, 7-C, 8-B, 9-B, 

10-D 

By Brett Olson

Partnering for Your Success

Successful partnerships don’t just happen. They’re built over 
time on a foundation of solid values, a passion for service and 
belief that profit never comes before people. As Utah’s Cat 
dealer for more than 60 years, Wheeler Machinery Co. has been 
passionate about building success one partnership at a time.

How can Wheeler help you succeed? 
Watch the video: wheelercat.com/YourSuccess

“Through Condition Monitoring we’re able  
to find the problems before they become  

a major shutdown.”

Brett Horne, General Superintendent, Hogan & Associates Construction
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Puzzles and Quizzes

G G C T B I I Q V D Z C R Y N Y T I C A P A C K Q R H Q P J Z K U I Q B G E S H
L B B N B H Z A F L F H M J J O L B E T X C D W E W L J L U O R X M L H I T O P
X X E S N K G U B R Y L K C B L I I T J F I U E D P C Z S B H A B B P R T I Z C
E I C Z Z N E R A C N O O D C Y K T N J B M H G H N D B W Y M F W Q Q K Q P I Z
K D N M R G C F P E O R G J N Q D T A O K I A N L Y H N G G L T E E Z S B N G K
T R A N R U X V A H C I I L K V C J H R T C K E B M V X K Z Q N K A Y S T X B I
B M N V S E M X H C Y N B M Z O A O D F E W Y Q X J R U U B Z E B L W K H N T W
Y N E X F Y Y S U J N E T O R X Y F D J F P R K A D R L Z Z V U S D D X J V I A
E Y T P R F H H J B G G B E L M O P V R D S O E L N Q N N E G L B E S D C F O I
O Q N W P L I X O T F H P J G U R Q G I I V K D I W O E A O C F W N Y X A N Q S
C A I Z M R S V I B A C M G C E J F K X M H F I L T E R F N U F Y N B B Q E Y W
C K A T H S G I O I P D C C F T X T H W Y Z X D W G C R E S V E P K H M U R H M
B I M A D K F V Y S O X I D A T I O N P E S J Z D L N U F C I G C S Q V B Z R R
H Q D H O M Q U J P E X X N B R R B V D E G T J S E I R V T C H P B T X I K L W
O K J K I K Q A N C H K O I P M M L U M A N T P E Z B T S Q M N J S K P W G T A
O T Z E U E M R H V E S B C F P W S E H D Z J U R T K B Y T A T R J C X H N C Z
B P Q A H G F H Q N I D A G W Q J V P H D Y T C G U F T F K D C K R B I V D T I
F U J S P T T F N D K F C U H Z S M W I P E O P V C Z C L K S B K I C C Z O E S
T L Q A H Q F B E A J G L O T S M M G H K U T D C B E J Z T F J I L F N L H B E
Z B O R X O I A M I E Y V O U P V E T U G K U O H I E K H X S E A Y H V K B B O
I A A C G O M J H P F R W A X E S P C A B R A B U I V K L I F R S N J Q B C D Y
I R G F C C A O O S L F A V O T D C M U E A S L N N V K X R I U Q D I A O O U Q
V R V O K U G O D F U H F T E J N S H E Z Y Z M L V V L E F Z M J D D C S S U J
N P G P Y G L I Y D B F O R I Y X C A O Y I K H N S A J I T T Y W P T L D F K N
E N L R C Y L A P E A F G C V O D T O H E V Q T X J Y E K M J B W A F N R A C G
P G S T I O R Y T Z J V V E D N N A N G K L A A Z M R T F B K V Q P H R N T S D
O Y Q B S T P C P I N E C T V G E B U E B W U K E U N F O M S H I J T J M B L H
N F O O D U E L M A O U L A T J R Z J N U N N V W E W Z D D A B L O Q O A Y O W
G O I F B W X O M K A N A N Y A S R T W E L B K M D I S I N F E C T I O N K K Y
K B I X A G M X Q V S M B O A F C C C G P L F T P H H S T N E I R T U N R P S Y
C H Z T O J E N M F G K O I K U N Y O H B I A N V U M Q M K A W P W H K C J C G
Z P A Y A W P M N K B V R T F H Z H Y U C E D U I P X J M R P T J E V B P Z C Q
W M B I C C Z D U A U H A A X I T C B T R M S B L T H J K G S N A O R K G G P U
T A W B T Z I P E B N U T L G A Y U O T S T A D L K U W H U R D Z P C S W B M L
L K Q W S B K F N B N Q O U P B E J E C A H E E M X H G J I I S M S F C I L K M
U Q F A I U S Z I F W N R R W E P R Z R C X X R I V V G T H I A O Q E H Z Y M P
L Y X Q T V C O U R U H Y I A I P H N G D Z M M E R J O I N B X D R T L Z B L K
F D A L Z M L B V D T D F C Y K U F J W E X T Q O A X W X V C Q U A J T F W Y D
W N G L P W X O B E B I X E S K A M A N X N W C Z G I H U S O A U I Y F G F U N
F Z S F X V V J G Q W C N R V S O L T K M A D C Y H S P D X M N R K Z G F B M Q

Wastewater Puzzle

AERATION

BIOSOLIDS

CAPACITY

CHLORINE

CLARIFIER

DIGESTER

DISINFECTION

EFFLUENT

FILTER

FLOCCULATION

INFLUENT

LABORATORY

MAINTENANCE

NITRIFICATION

NUTRIENTS

OPERATION

OXIDATION

PATHOGEN

PRETREATMENT

RECIRULATION

solution on reverse.

find these words
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Wastewater Puzzle Solution

Puzzles and Quizzes

(over,Down,Direction) 

AERATION(10,19,SE)

BIOSOLIDS(2,30,NE)

CAPACITY(23,1,W)

CHLORINE(12,1,S)

CLARIFIER(35,18,SW)

DIGESTER(21,17,SW)

DISINFECTION(26,29,E)

EFFLUENT(32,12,N)

FILTER(23,11,E)

FLOCCULATION(1,18,SE)

INFLUENT(25,32,NW)

LABORATORY(13,28,S)

MAINTENCE(3,13,N)

NITRIFICATION(13,40,NW)

NUTRIENTS(36,30,W)

OPERATION(23,9,NW)

OXIDATION(11,13,E)

PATHOGEN(15,35,NE)

PRETREATMENT(17,37,NE)

RECIRULATION(14,40,N)

G G C T B I I Q V D Z C R Y N Y T I C A P A C K Q R H Q P J Z K U I Q B G E S H
L B B N B H Z A F L F H M J J O L B E T X C D W E W L J L U O R X M L H I T O P
X X E S N K G U B R Y L K C B L I I T J F I U E D P C Z S B H A B B P R T I Z C
E I C Z Z N E R A C N O O D C Y K T N J B M H G H N D B W Y M F W Q Q K Q P I Z
K D N M R G C F P E O R G J N Q D T A O K I A N L Y H N G G L T E E Z S B N G K
T R A N R U X V A H C I I L K V C J H R T C K E B M V X K Z Q N K A Y S T X B I
B M N V S E M X H C Y N B M Z O A O D F E W Y Q X J R U U B Z E B L W K H N T W
Y N E X F Y Y S U J N E T O R X Y F D J F P R K A D R L Z Z V U S D D X J V I A
E Y T P R F H H J B G G B E L M O P V R D S O E L N Q N N E G L B E S D C F O I
O Q N W P L I X O T F H P J G U R Q G I I V K D I W O E A O C F W N Y X A N Q S
C A I Z M R S V I B A C M G C E J F K X M H F I L T E R F N U F Y N B B Q E Y W
C K A T H S G I O I P D C C F T X T H W Y Z X D W G C R E S V E P K H M U R H M
B I M A D K F V Y S O X I D A T I O N P E S J Z D L N U F C I G C S Q V B Z R R
H Q D H O M Q U J P E X X N B R R B V D E G T J S E I R V T C H P B T X I K L W
O K J K I K Q A N C H K O I P M M L U M A N T P E Z B T S Q M N J S K P W G T A
O T Z E U E M R H V E S B C F P W S E H D Z J U R T K B Y T A T R J C X H N C Z
B P Q A H G F H Q N I D A G W Q J V P H D Y T C G U F T F K D C K R B I V D T I
F U J S P T T F N D K F C U H Z S M W I P E O P V C Z C L K S B K I C C Z O E S
T L Q A H Q F B E A J G L O T S M M G H K U T D C B E J Z T F J I L F N L H B E
Z B O R X O I A M I E Y V O U P V E T U G K U O H I E K H X S E A Y H V K B B O
I A A C G O M J H P F R W A X E S P C A B R A B U I V K L I F R S N J Q B C D Y
I R G F C C A O O S L F A V O T D C M U E A S L N N V K X R I U Q D I A O O U Q
V R V O K U G O D F U H F T E J N S H E Z Y Z M L V V L E F Z M J D D C S S U J
N P G P Y G L I Y D B F O R I Y X C A O Y I K H N S A J I T T Y W P T L D F K N
E N L R C Y L A P E A F G C V O D T O H E V Q T X J Y E K M J B W A F N R A C G
P G S T I O R Y T Z J V V E D N N A N G K L A A Z M R T F B K V Q P H R N T S D
O Y Q B S T P C P I N E C T V G E B U E B W U K E U N F O M S H I J T J M B L H
N F O O D U E L M A O U L A T J R Z J N U N N V W E W Z D D A B L O Q O A Y O W
G O I F B W X O M K A N A N Y A S R T W E L B K M D I S I N F E C T I O N K K Y
K B I X A G M X Q V S M B O A F C C C G P L F T P H H S T N E I R T U N R P S Y
C H Z T O J E N M F G K O I K U N Y O H B I A N V U M Q M K A W P W H K C J C G
Z P A Y A W P M N K B V R T F H Z H Y U C E D U I P X J M R P T J E V B P Z C Q
W M B I C C Z D U A U H A A X I T C B T R M S B L T H J K G S N A O R K G G P U
T A W B T Z I P E B N U T L G A Y U O T S T A D L K U W H U R D Z P C S W B M L
L K Q W S B K F N B N Q O U P B E J E C A H E E M X H G J I I S M S F C I L K M
U Q F A I U S Z I F W N R R W E P R Z R C X X R I V V G T H I A O Q E H Z Y M P
L Y X Q T V C O U R U H Y I A I P H N G D Z M M E R J O I N B X D R T L Z B L K
F D A L Z M L B V D T D F C Y K U F J W E X T Q O A X W X V C Q U A J T F W Y D
W N G L P W X O B E B I X E S K A M A N X N W C Z G I H U S O A U I Y F G F U N
F Z S F X V V J G Q W C N R V S O L T K M A D C Y H S P D X M N R K Z G F B M Q

Engineers  |  Scientists  |  Consultants  |  Constructors
Salt Lake City  |  Of�ces Nationwide
100% Environmental  |  Employee Owned

BrownandCaldwell.com
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EAU celebrated a Family Fun Night at the Salt Lake Bees 
baseball game on Friday August 30th. This has become 

an annual tradition. 72 WEAU members and their families 
attended and a great time was had by all. For just $10 each, 
WEAU members were treated to a baseball game, a buffet-style 
dinner above the fi rst base line, and a raffl e for $1,000 in prizes 

during the 7th inning stretch with the 
grand prize being a Samsung Tablet. 

Thank you to the Young Professionals 
Committee for organizing this 
wonderful event!

Make sure not to miss out on any 
future WEAU events, and sign up for 
the email list by sending an email 

to membership@weau.org. Also, the 
WEAU Young Professionals and Students 

students and Young Professionals

WEAU night out at Salt Lake Bees game

W Group (YPS) has an email list. Please sign up using the form at: 
http://www.weau.org/who-we-are/young-professionals. 

801.364.4785 v Forsgren.com

We’re engineering stronger communities.
Wastewater/Reuse v Drinking Water v Water Resources

We’re engineering stronger communities.

WEAU Jan21 SLC

Forsgren WEAU Jan21 SLC Ad.indd   1 1/21/13   8:56 AM
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advertisers’ Index

Digested News would not be possible without the advertising support of these companies and organizations. 
Please think of them when you require a product or service. We have endeavoured to make it easier for you to 

contact these suppliers by including their telephone number and, where applicable, their websites. 

To reach Utah’s water industry professionals through the Digested News magazine and its targeted 
readership, contact Chad at your earliest convenience to discuss your company’s promotional plans.

Chad Morrison, Marketing Manager
Phone: 866-985-9788  Fax: 866-985-9799  E-mail: chad@kelman.ca

To reach Utah’s water industry professionals through the 
readership, contact Chad at your earliest convenience to discuss your company’s promotional plans.

Company Page Number Telephone Website

Ambiente H2O 29 801-532-4812 www.ambienteh2o.com

Amwell 12 630-898-6900 www.amwell-inc.com

Aqua Engineering 30 801-299-1327 www.aquaeng.com

BDP Industries, Inc. 27 518-527-5417 www.bdpindustries.com

Bowen Collins & Associates, Inc. 37 801-495-2224 www.bowencollins.com

Brown and Caldwell 36 801-316-9800 www.brownandcaldwell.com

Calgon Carbon 3 800-422-7266 www.calgoncarbon.com

Carollo Engineers 12 800-523-5826 www.carollo.com

CH2M HILL 15 801-350-5200 www.ch2m.com

Chemtech-Ford Laboratories 25 801-262-7299 www.chemtechford.com

Coombs-Hopkins 8 801-990-3174 www.coombshopkins.com

DN Tanks 18 949-698-2740 www.dntanks.com

E & M Services 23 435-559-0759 www.scadasystem4u.com

E C Power Systems 24 801-886-1424 www.ecpower.com

Engineering America, Inc. 16 970-962-9400 www.engamerica.com

Flow Control Equipment 25 801-571-0304 flowcontrolequipment@hotmail.com

Forsgren Associates, Inc. 37 801-364-4785 www.forsgren.com

Goble Sampson Associates 9 801-268-8790 www.goblesampson.con

Hansen, Allen & Luce 12 801-566-5599 www.hansenallenluce.com

Hydro International 3 866-615-8130 www.hydro-int.com

Infilco Degremont 11 801-466-3819 www.degremont-technologies.com

isiWEST 17 801-718-6518 www.isiWEST.com

Landia, Inc. 21 919-466 0603 www.landiainc.com

LaTech Equipment & Controls 4 800-801-3982 www.latechequipment.com

McNeil Engineering 22 801-255-7700 www.mcneileng.com

MWH Americas, Inc. 12 801-617-3200 www.mwhglobal.com

Neptune Technology Group Inc 39 800-633-8754 www.neptunetg.com

Ovivo USA, LLC 2 512-697-1977 www.ovivowater.us

Penn Valley Pump 28 800-311-3311 www.pennvalleypump.com

Pipeline Inspection Services, Inc. 22 208-465-3444 www.pipelineinspectionservices.com

Pollardwater 40 800-437-1146 www.pollardwater.com

Smith & Loveless Inc. 15 800-898-9122 www.smithandloveless.com

Southern Trenchless Solutions 18 956-763-7898 www.southerntrenchless.com

Sunrise Engineering Inc. 18 801-523-0100 www.sunrise-eng.com

Twin “D” Environmental Services 28 801-771-3038 www.twind.net

Utah Disaster Kleenup 7 801-938-7334 www.utdk.com

Val Kotter & Son’s 6 435-734-9598 www.valkotterandsons.com

Wheeler Machinery Co. 34 801-974-0511 www.wheelercat.com
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www.neptunetg.com


TIRE BRACKET RECEIVER HITCH BRACKET LPD-CHLOR AND
VITA-D-CHLOR

TABLET FED
DECHLORINATING

DIFFUSER

Our sales staff will always get 
you the answers and products 
you need, when you need it.

We publish the most complete 
and comprehensive catalog in 
this industry, with over 1400 
pages of tools, equipment and 
supplies.

Call 800-437-1146 or go online 
to request a current catalog.

www.pollardwater.com



