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TITLE - RO Membrane Replacement
Whether it is under emergency conditions or under normal wear and tear, one may find themselves in
need to replace some or all of their RO or NF membrane elements. Operators often feel intimidated of
not knowing what to do......Is the current membrane model the best type for the application?....Are
there other membrane types that should be considered? How do I match the technical requirements of
my RO system with that of the RO membranes?
In today's world it is wise to make these kinds of decisions more of a collaborative effort. Pulling
together all of the required technical information to make an informed decision takes a little more time,
however working methodically through the requirements will often produce a better outcome.
Outcome in these situations often are measured in operating costs and membrane life.
This presentation will touch on the key questions to ask and highlight the key technical information to
gather through the review of three case studies. Case Study No. 1 will look at a RO system that is older
and was designed with a standard brackish water membrane. Case Study No.2 will look to see how
pressure vessel arrays contribute to decisions on operating limits and array retrofits. Lastly, Case No. 3
looks at how membrane performance and process design impact membrane selection.
Knowing the process of how membrane selections are made will help operators pull together the
necessary team members and the necessary project information. Topics included in the presentation
also include;
-

Data logging, normalization.

-

Membrane selection.
Membrane types and their modeling.

-

Hydraulic profiling.
Membrane and pressure pump matching.

Ken Robinson
Avista Technologies, Inc.
krobinson@avistatech.com

TITLE - BACTERIAL SEWAGE TREATMENT
Wastewater Presentation
Increasingly, the management of wastewater is becoming a challenge for
many municipalities – ever increasing population demands matched with ever
increasing environmental controls.
Advanced Water Technologies (AWT) uses an environmentally friendly solution
to address efficiency, costs, sludge reduction, odours (H2S), and most
importantly, compliance. Dewatering, digesting, equipment maintenance and
finding suitable disposal sites all impact sludge treatment costs. Using a
secondary biological treatment, with the goal of enhanced nitrification, AWT
assists wastewater plants to meet ammonia discharge limits, in an efficient and
cost-effective way.
AWT’s products address sludge treatment by attacking the organic sludge in the
first two or three lagoons, so many levels of important water quality parameters
will drastically improve. The earliest benefit is odour control. Odour control
results from decreased sulfide presence, attributable to reduced anaerobic
habitat and reduced nitrogen. The use of the bioreactor with AWT products not
only promotes competition with algae for their preferred nutrients (N and P), but
it also promotes sludge digestion.

Phyllis Day
Advanced Water Technologies Inc
awt.pdc@gmail.com

TITLE - AMSC Water Audit Initiative –
Claresholm Case Study
The operation and maintenance of municipal water systems is one of the primary responsibilities
of municipalities. As prime water suppliers, municipalities have an obligation to be stewards of the
valuable water resource that they manage, be fiscally responsible to their customers; and
maintain safe, reliable operations that provide quality water services to their communities.
Alberta Municipal Services Corporation (AMSC) has been actively involved in the evolution of
water policy. Through its ‘Water Initiative’, AMSC plans to support municipalities to strengthen
municipal water infrastructure, reduce operating costs, and promote asset management. An
important initial element of the ‘Water Initiative’ is to conduct a Water Audit. This paper will outline
the process and present results of a water audit completed for the Town of Claresholm.
The Claresholm water audit was conducted in accordance with practices stipulated by the
American Water Works Association (AWWA). AWWA recommends a Top-Down water audit
approach as the starting point for water utilities compiling their initial water audit. The AWWA
Top-Down water audit is assembled in two general steps: quantification of water consumption
and water loss components; and water balance calculations.
The final water balance provides a guide as to how much water is lost as a result of customer
meter inaccuracies, systematic data handling errors, unauthorized consumption (apparent losses)
and system leakage (real losses). The Top-Down water audit yields system performance
indicators that give a reliable assessment of water loss from the water resource management,
financial and operational perspectives. The performance indicators are an effective means for
evaluating current standings, permit benchmarking with other municipal water utilities, assist with
setting loss reduction targets and prioritizing improvement initiatives. The Town’s water balance
report card and improvement initiatives will be discussed.

Jeff Fetter
Associated Engineering
fetterJ@ae.ca

TITLE - A case study regarding Improved Worker Safety and
Increased Energy Efficiency while providing Odor Reduction and
Sludge Management for a wastewater lagoon in Alberta.
DO2E Aerator / Mixer devices pull water from significant depths for aeration and mixing. By
operating with low-pressure (<1.85 P.S.I.) high-volume airflow, these devices maximize
energy efficiency. Our patented products are scalable and multi voltage.
DO2E utilizes the latest “Green Technology” with products that are as maintenance-free as
possible. Construction from 100% heavy-duty PVC, allows our units to withstand harsh
environments encountered in virtually every wastewater application. Clients have realized
maintenance cost reductions up to 95%. Our product line is the most energy efficient,
maintenance friendly, and cost effective product introduced to the wastewater market over
the past 30 years.
From a safety standpoint, DO2E reduces employees’ exposure to risks by utilizing two
key components: land based blowers and no moving parts in the effluent. Air supply is
provided from a regenerative air blower placed on land for easy access. With no electricity
in or around the water and no moving parts, DO2E greatly reduces the worker’s exposure to
risks associated with standard aeration equipment used today. DO2E has designed and
patented the safest, environmentally friendly aerator / mixer on the market.
A unique feature of the DO2E Aerator system is its’ expandable capability for the delivery
of various gaseous materials such as ozone, hybrid ozone with hydroxyl radicals, carbon
dioxide, carbon monoxide, or other gases required to remediate various issues. This
delivery method allows us to inject directly into the wastewater stream allowing for an
effective and cost efficient means to address various issues, for example, hydrogen sulfide
before it is released into the atmosphere.
All DO2E units handle several different tasks. The primary tasks and functions are to aerate
and mix the water column and distribute it from the device. Other tasks may be completed
simultaneously including drawing from deep sludge deposits, breaking up sludge deposit
solids into smaller particulates, de-stratifying the water column, and aerating and/or
depositing solids into designated locales. ”Ozone” can be added to the units to address both
recalcitrant particulates and noxious microorganisms, including a wide variety of pathogens.
“Ozone” also causes the oxidation of sulfides for enhanced odor-control.

Drew Brydon
Norwood Waterworks
DBrydon@NorwoodWaterworks.com

TITLE - DRINKING WATER SAFETY PLAN:
THE CITY OF CALGARY’S EXPERIENCE

Drinking Water Safety Plans (DWSP) are promoted by the World Health Organization as an effective risk
management tool to be used for the protection of a utility’s drinking water supply and are widely used
throughout the world. Recently, Alberta Environment and Sustainable Resource Development adopted
this risk based approach for all water supply systems in Alberta, regardless of size. The City of Calgary
was required to develop its DWSP by the end of December, 2013.
While a DWSP can be developed for any water system, the method by which the plan is developed will
likely differ for each organization. The City of Calgary has well established systems and processes in
place to protect the potable water supply, all of which were used in the development of the DWSP. Due
to the size of The City of Calgary’s operations as well as the amount of available information, cross
functional teams were established for the evaluation of risks, a central database was used for recording
all of the information and a training program was used to incorporate the extensive, practical knowledge
of operators and front-line staff into the risk evaluations.
Potential risks are documented and evaluated based on existing controls used to mitigate the risk, and
any identified vulnerabilities are managed through the system. Alberta Environment and Sustainable
Resource Development (AESRD) maintains that an effective DWSP is dependent on four principles;
collecting and evaluating the best information about the water supply system, analyzing and
understanding risks, assessing risk mitigation and identifying resources and actions needed to ensure
risks are appropriately mitigated (Government of Alberta, 2012a). For a water supply system as large as
the City of Calgary, this is a task that cannot be effectively completed by one individual for the entire
water supply.
AESRD provided a template to be used for development of the DWSP and consisted of the following
elements:






Guidance on completing the template.
Predefined risk scoring criteria.
Water supply information.
Schematics and risks.
Summary of actions to mitigate key risks.

Completion of the DWSP template by The City of Calgary was completed in two Phases that are briefly
highlighted.
Phase 1: DWSP Development
Phase I focused on the systematic identification, assessment and documentation of risks, was completed
over two years and involved a large selection of subject matter experts.
All information gathered during this phase of DWSP completion was stored in a central database. At the
end point of this phase in December of 2013, all relevant risks had been identified, assessed and
documented. Key risks had been identified and proposed mitigation measures had been proposed by the
working groups for approval by Management.

Phase 2: DWSP Implementation
A training program was developed and forms the basis of the DWSP implementation for Calgary’s water
supply system. This program began in January of 2014 and once fully developed, will become the main
component of the sustainment program to ensure the DWSP information remains relevant.
The program includes two levels of training. Level 1 training is designed to introduce the DWSP to the
management team and operational Supervisors/Foremen. It includes background information on the
DWSP, perceived benefits, highlights of the development process, key findings and a summary of risks
identified for Calgary’s water supply system. It also briefly illustrates the expected contributions of the
management team towards the effective implementation of DWSP.
Level 2 training will take the form of facilitated group discussions led by respective Supervisors and/or
Chief Operators, where operational groups will discuss, in a series of sessions, the details of all risks that
have been identified in their respective segment of operations. The discussion will be followed by a short
exercise where the frontline staff will link existing procedures and processes to the risk mitigation. Some
of the key intended outcomes of the Level 2 training include familiarization of the front line staff with risks
associated with their everyday duties, ensuring an understanding of the current risk mitigation measures,
and gathering feedback from frontline staff on additional risks and controls that have not been identified.
Feedback from the frontline staff would significantly contribute towards the continuous improvement of the
DWSP and will help to ensure that DWSP information is accurate and remains up to date.
Risks identified through the DWSP that are considered high risks or key risks require the development of
mitigation measures in order to reduce the level of risk to an acceptable level. Key risks that have been
identified for Calgary’s water supply system will be addressed through already established planning and
approval channels and will be incorporated into everyday processes.
In addition to assessing the effectiveness of existing mitigation measures, development of the DWSP also
facilitated the documentation of all risks and associated information for Calgary’s water supply system in
a central location and all risks were assessed with a common methodology that allows for a system-wide
comparison of risks.
The DWSP risk assessment process took into consideration existing mitigation measures when
evaluating the level of risk, which differs from other risk assessment methods, where risks are evaluated
assuming the worst case scenario. As a result, the DWSP process has identified the need for a
subsequent validation process for all identified mitigation measures in order to ensure their effectiveness
has been accurately captured. Discussion of the DWSP with frontline staff will help to achieve this, but
there is still a need for a formal, systematic validation of all existing controls in order to strengthen
Calgary’s DWSP.

CONCLUSION
Implementation of DWSP is a cyclical process. Risks identified for Calgary’s water supply system are not
exhaustive and new risks may be identified as operations continually expand and evolve. These
additional risks identified in the system are being collected and recorded and will be included in the
DWSP through the continuous improvement process.

Presenter: Norm Bachand
Chief Operator
Water Services, Water Treatment
City of Calgary
For Presentation email:
Pat.Philip@calgary.ca

TITLE - Motoring & Control and Lift Station (Values & Benefits)

Automation of controls is a key approach to improving efficiencies around treatment
plant and lift station’s processes, enhancing visibility of risks and increasing
operational effectiveness.
Choosing the correct technology, identifying the right functionality to deploy, and
understanding how to get the most value out of the solution are fundamental aspects
in the success or failure of control automation initiatives.
Control At Your Fingertips
Think about the simplicity of commissioning a new lift station or changing an existing
station to maximize its efficiency or cost-effectiveness.
A setup wizard guides your staff through installation using defaults that have been
thoughtfully designed especially for water and waste water application, so that
everything will work exactly as you want, the way you need. From something as
simple as changing set-points to complex alternation schemes for large pump stations
The Intelligent Pump Station
Wouldn’t it be great if your lift station ran the most efficient pump instead of
following a fixed alteration? What if it could clean the well out by removing floatables
on a regular basis? How about providing you with the information needed to carry out
preventative maintenance?
Lowering Your Costs, Saving Your Time
Lowering cost associated with nuisance call-out, clogging, alarms and preventative
maintenance. Built-in functionality that remote control features reduces maintenance
and frequencies of site visits while the built-in local SCADA communication
It’s MultiSmart Flygt Intelligent Pump Station for Monitoring and Control.

Rana Elbittibssi, M.Eng
Xylem Inc.
rana.elbittibssi@xyleminc.com

Title: Put an end to the uncertainty around WSER (federal effluent regulations)

The wastewater system effluent regulations (WSER) has been in force for almost two years, however
there is still uncertainty in some communities, in particular in smaller communities, on how the WSER are
affecting the regulatory realm that they need to operate in. The initial identification period as well as the
first year of monitoring period has already passed. The question that is usually asked is: What do we
have to do, if anything for this WSER?
The presentation will highlight what is required by the WSER for various sized wastewater treatment
systems, starting at online reporting system, the identification report, the monitoring requirements and
how to report the results. The need to apply for Temporary or Transitional Authorizations will be reviewed,
as well as the typical monitoring requirements that need to be considered apart from what is currently
required under the Alberta Environment and Sustainable Resources (ESRD) Approvals. The main
constituents that require monitoring (cBOD, TSS, Total Residual Chlorine and Un-ionized Ammonia) and
the reporting requirements will be reviewed.
The presentation will conclude with a presentation of a few case studies where the requirements of
WSER were reviewed for communities with lagoon based wastewater treatment systems as well as fully
mechanical treatment systems.

Presenter: Daniel du Toit
Contact Info: dutoitd@ae.ca

TITLE - Protect Your Municipal Collection System Infrastructure
with DAF (Dissolved Air Flotation) & MBBR (Moving Bed Biofilm
Reactor) Technology
Do you have clients within your municipal district that are surpassing the bylaw
discharge limits of TSS, BOD, TKN, TP and FOG? These clients may include meat
packing plants, food processors and beverage producers. For many of these clients,
paying bylaw surcharge rates for over-strength sewage discharges may be easier than
retro-fitting their wastewater system with expensive, large and expensive to operate
treatment plants. However; these fines do nothing to protect expensive municipal
infrastructure.
By using DAF & MBBR technologies, these clients can meet and in many cases, exceed
existing regulatory discharge limits. DAF units are very compact making a retro-fit to an
existing manufacturing facility extremely easy, they are manufactured from
polypropylene ensuring longevity and corrosion-free operations and they are expandable;
as the manufacturing facility grows, so can the DAF unit. DAF units are very
economical to operate; require very little electricity, chemistry, and can reduce haulage
costs immensely; dedicated wastewater operators are not required as existing
maintenance personnel can operate.
This presentation will include a case study, pictures and technical lab results.

Christopher Haley, V.P
BioMaxx Wastewater Solutions Inc.
1 – 7163 Vantage Way,
Delta, BC V4G 1N1
855.940.5556

TABER SOLIDS CONTROL
PRESENTATION MUNICIPAL LAGOON DESLUDGING
Presented by Fred Netter and Cody Taber

Our presentation will be divided into 3 sections.
We will begin with introductions of our team and
description of our equipment and services. We
will differentiate between wastewater and water
treatment lagoons throughout the presentations.
Next we will present a short video of the actual
process, on site.
An animated video, with explanation will follow.
Both videos total less than 6 minutes.
Upon completion of both videos we will then have
open discussion/ question answer interaction
period.
Our presentation is to inform attendees of our
process plus the features and benefits it offers.
We desludge a lagoon and return the processed
water back, for future bio augmentation and
remediation.
The stackable solids are stored in a convenient
place, on site for future removal.

This is the main platform for our presentation.
The use of polymers, centrifuges and all of our
related equipment will be discussed along with
the environmental impact and benefits.
Our history and/or testimonials will be available
for discussion.
With all the environmental impact on rural
communities today, Taber Solids Control offers a
solution that we feel meets regulatory guidelines,
with minimal impact on the environment.
Plus by returning the processed water back to
the lagoon, the berms are not compromised, a
very important part of effects, on the
environment.

Fred Netter
fnetter@telus.net

TITLE - Building Better Pump Stations – Incorporating Maintenance
Lessons in Construction Standards.
The City of Edmonton operates and maintains over 80 sewer and storm water pumping stations, 3 large
sewer flow gate control systems and over 60 storm water control stations. These stations are an
ongoing and increasing maintenance concern and cost, and the City is actively seeking ways to reduce
maintenance and provide more reliable service. The Drainage Operations’ Pumpwell group recently
initiated a series of changes to the construction requirements for new pumping stations. Changes to the
City’s Design and Construction Standards have been developed to deal with the following maintenance
issues:














Damage to electrical and control systems in wet well / dry wells due to flooding.
Limiting worker exposure to raw sewage.
Facilitating work on stations in the winter – issues with visibility due to mist and cold weather
exposure for workers.
Grease control for Wet Wells – preventing build up and the need to frequently clean the wells.
Pump lifting systems failing due to dirt buildup in the hoist mechanism.
Pump clogging prevention.
Safe access to wet wells for worker entry and cleaning equipment.
Corrosion Prevention for pipe systems and building systems exposed to high moisture.
Poor workmanship and debris in wet wells left behind from construction causing equipment
damage and plugged pumps.
Unknown flow rates for pumps.
Ineffective sump pumps setups.
Too complicated and large O&M Manuals.
Provisions for Forcemain Cleaning & Inspection.

These changes are currently being negotiated with the Urban Development Institute, and are being
required of all new stations. The new requirements have for the most part been well received by the
designers, especially as there is solid reasoning behind each new requirement.

Sid Lodewyk, Pumpwell Supervisor and Denis Hillier, Pumpwell Foreman, City of Edmonton

sid.lodewyk@edmonton.ca

Jaclyn N Roulston
ESRD

Title of Paper:

Simplifying Dry Chemical Handling and Feeding

Person who will present the paper: (As it would appear in the Program)
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Don Burgess

Company (Affiliation):

DWG Process Supply

E-mail_______don.burgess@dwg-process-supply.com___________________

Abstract:
Bulk chemical handling systems have traditionally been labour intensive from both an
operations and maintenance standpoint.
Developments in the industry have greatly reduced the potential for scaling within the
system, and provide increased dosage control for the improved system efficiencies.
Through the use of a pneumatic transfer system, the dry chemicals can be transmitted
long distances to local dosing stations. This maintains the bulk chemicals in a “dry”
state as long as possible in the handling process, and eliminates the need to operate
and maintain long slurry lines.
Once at the local dosing point, the dry chemicals are ‘wet-out” and discharged directly
into the process stream with the use of a hydraulic injector and motive/carrier water
line. This eliminates the need for mix tanks and dosing pumps, and allows the operator
to control their dosage using a flow paced signal that reacts in real time for immediate
changes to dosage rates and increased overall system efficiency.
Retrofits to existing systems can be undertaken as easy as new construction.

TITLE - Understanding the advantage of pressure flexible plastic pipes

Abstract
Problem Statement:
Traditional thermoplastic materials provide an established low pressure technology for pipeline
applications offering enhanced corrosion resistance over traditional rigid metallic pipes. Despite the
advantages of flexibility and corrosion resistance, applications of thermoplastic pipes are limited by
pressure capacity.
Motivation:
The development of aramid-reinforced flexible plastic pipes opens up new fields of applications in
renewal of high-pressure lines carrying water. These pipes make it possible to achieve maximum
operating pressures of 50 bar in the diameter range of 150 to 500 mm.
This innovative pipe lining system can be installed with lengths up to two kilometres in one single
pull – including through bends.
Approach:
Para-aramid was invented and first marketed by DuPont in the early seventies.
It is used as reinforcement in a variety of engineering applications – ranging from car tyres to ropes
and cables, from pressure hoses for turbo motors to ballistic protection.
Aramid is a product that combines properties like high tenacity with low weight.
These properties of this high grade material make it possible to construct a flexible lining system for
high demands in the water field.
Results:
Aramid-reinforced flexible pipes are a new innovative re-lining system based on an aramid-fabric.
The strength of the fabric allows bursting pressures of over 100 bar even with a wall thickness of six
to eight millimetres.
The aramid-fabric is coated on the outside with wear-resistant polyethylene and on the inside with
modified plastics suitable for the regarded medium.
The flexible pipes are available in nominal widths from 150 up to 500 mm. The system is certified for
the renewal of pipes in the water field with an operating pressure of higher than 50 bar.
Conclusion:
The relining with aramid-reinforced flexible pipes is a simple, efficient and self-supporting pipe
replacement system. The plastic pipeline is installed by a draw winch using the existing pipe route.
The old pipe is only used as a sleeve to withstand the soil pressure.
The system offers the unique combination of the benefits of a trenchless technology (minimising
excavation works, maintenance of pipelines in difficult terrain) with the advantage of classical
pipeline construction (new pressure pipework offering a maximum of service life and safety).
The connection of the flexible plastic pipe to steel, cast, PE or other pipe materials is enabled with
specially designed couplings.

Presenter: Alois Multerer
primusline@raedlinger.com
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TITLE - Wastewater Collection
Maintenance How to Lessen the
Risk of Backups

Through out the world millions upon millions of miles of underground sanitary
mains carry sewage from our homes and businesses to the sewage treatment plants.
Unfortunately blockages in these sanitary systems cause millions of dollars in sewer
damage to private and public property each and every day. To lessen the risk of sewer
blockages it is essential to have proper practices and procedures in place to maintain the
sanitary systems.
This presentation will review the practices and procedure the City of Lethbridge is
currently using.
Some of the topics will be:
1. Pressure jetting programs
Will describe proper practices, nozzle selection and understanding the condition of
the sanitary main.
2. Causes of blockages
Types and causes will be discussed such as roots, grease, debris, pipe defects and
mineral deposits
3. Mechanical removal of roots, grease and mineral deposits
Types of nozzles, chain flails and full faced cutters etc.
4. Chemical root and grease control programs
The duration and chemicals used to control roots and grease
5. Sanitary main monitoring programs
These are used to visually monitor the system on regular basis of known problem
areas
before problems occur.
6. The importance of proper documentation and forms to aid in litigation
7. When to CCTV
This will discuss when and why CCTV is required, setting up to CCTV the entire
system on a regular basis and the importance for CCTV when a blockage occurs.

Don Bulpit
bulpitt@shaw.ca

TITLE - Utility Fiscal Policy

Today’s municipal water and wastewater utilities face ongoing challenges from a variety
of fronts. These challenges threaten the utility’s ability to manage its infrastructure and
operations in a sustainable manner, and are typically from:

Aging infrastructure;
Population growth;
Regulatory standards and operational requirements;
Funding pressures; and
Customer demands for services.

Leading Practice:
To help offset the risks presented by the above challenges, we recommend municipal
utilities develop a clear and transparent fiscal policy. This helps to establish a pro-active
framework for how financial management decisions will be made given the organizations’
unique set of challenges and priorities, with the ultimate purpose to improve its overall
financial and operational sustainability.
To do this well, a utility fiscal policy should:
Evaluate alternative financial management scenarios based on their anticipated
impacts to overall revenue requirements and specific funding sources;
Project out longer-term impact to user fees based on ongoing obligations to
operations and capital reinvestment;
Consider how growth vs. existing rate-payers will fund system expansion and
ongoing operations;
Anticipate how utility financial management decisions will impact the overall
financial situation of the municipality;
Outline a debt management strategy;
Develop reserves management guidelines; and
Be clear on how specific sources of funds will be used.

Myron Moore, P. Eng., MBA, PMP

mmoore@stackdconsulting.com

Nutrient Removal in Cold Climate Lagoon Systems
Nutrient enrichment or eutrophication of waterways is one of the most serious water quality issues
in North America. Waste water treatment plants (WWTP) are one of the main point sources
contributing to excessive nutrients (nitrogen and phosphorous) in lakes and rivers.
Historically the majority of wastewater treatment plants, particularly ponds or lagoons, were not
designed to remove nutrients. The current trend in North America is to place ammonia restrictions
on WWTP effluent, requiring an increasing number of facilities (including lagoons) to have some
element of ammonia-N removal.
Over the past 15+ years Nelson Environmental has developed the OPTAER lagoon based
wastewater treatment process. Traditionally the process has been designed to remove BOD and
TSS from municipal and industrial wastewater. With the push towards nutrient removal, Nelson
Environmental has adapted the SAGR (Submerged Attached Growth Reactor) process for
ammonia removal in cold climates.
Lagoon Phosphorus removal is accomplished by chemical addition and filtration. While
Phosphorus removal is an established process, ongoing development work continues to lower
chemical dosing requirements and improve removal efficiencies when utilizing the process to
upgrade lagoon systems.
This presentation will discuss the technologies that are integral to the OPTAER lagoon based
treatment process, focusing on the SAGR ammonia and total nitrogen removal system case studies.

Martin Hildebrand, P.ENG

mhildebrand@nelsonenvironmental.com

TITLE - Smart Meter Verification in the Municipal Industry
Today’s Magnetic Flowmeters are able to provide users with advanced diagnostic information to
better manage their processes and reduce the cost of Regulatory Compliance. An example of
these diagnostics is SMART Meter/Verification capability. The Rosemount SMART Meter Verification
diagnostic provides a means of verifying magmeter health without requiring a process shutdown.
This diagnostic can be initiated manually, by event or can run continuously in the background
monitoring the critical parameters of the transmitter and sensor and provides users with a method of
documenting the health and verifying the performance of their magmeter system.
The W&WW industry requires users to verify the accuracy of flowmeters used for reporting
discharge flow in effluent applications. Often third parties are contracted to verify the flowmeter is
functioning correctly by utilizing ancillary measurement equipment. This test method requires up to
90 minutes of process downtime and adds significant cost to the compliance process.
By utilizing onboard diagnostics, magmeters with SMART Meter Verification are continuously
monitored to meet compliance standards. A baseline of the healthy magmeter system is taken at
installation. From then on the meter will alert the user if a measured value falls outside the user
defined accuracy criteria. Reports can be printed at any time to verify the current health of the
magmeter system.
Users realize a significant reduction in process downtime as a result of having on board SMART
meter verification. In addition, the cost of regulatory compliance is reduced because SMART
meter verification is continuously running in the background. Maintenance costs are also reduced as
the magmeter system alerts the user only when maintenance is required. Additionally, flow loop
troubleshooting can be simplified by using Smart Meter Verification to quickly confirm flow meter
operation, eliminating it as a probable cause and focusing problem analysis elsewhere.

Don Ford
Technical Specialist,
Spartan Controls
403-695-2433
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TITLE - Wastewater treatment using Engineered Granular Microorganisms
(EGMs)

Granulation process and its development mechanisms have been the major study areas in
the field of biological wastewater treatment for the last three decades. Bio-granules are formed
by self-immobilization of microorganisms. These granules are dense microbial communities that
include millions of organisms per gram biomass, which individually are not capable of
completely degrading wastewaters. However, complex interactions among the resident species
can achieve rapid treatment for high volumes of wastewater in a smaller footprint . Granular
sludge is advantageous over floccular sludge because of its dense and strong microbial structure,
good settling ability, high biomass retention time, tolerance to toxicity, and resistance to shock
loading. Granulation was first evolved in anaerobic systems and expanded to work under aerobic
conditions. EGMs: Engineered Granular Microorganisms are all-organic granules that have been
successfully implemented on a commercial scale for biological wastewater treatment. However,
they have been applied in anaerobic conditions which are generally considered long processes.
The purpose of this work is to study the physical, chemical and biological characteristics of
EGMs as a promising biological wastewater treatment technology along with the factors
influencing their performance. Different operating conditions were studied to investigate the
application of EGMs in wastewater treatment under aerobic, anaerobic and anoxic conditions.
Experiments were conducted to study several parameters such as hydraulic retention time (HRT),
substrate concentration, and optimal dosage of EGMs providing highest removal efficiency in
terms of chemical oxygen demand (COD). Characteristics of the acclimatized EGMs are
presented in terms of sludge volume index (SVI), granule settling velocity, structure and
morphology. The experimental results indicated that EGMs can be acclimatized to operate under
aerobic as well as anaerobic conditions to provide wastewater treatment for a wide range of
wastewaters.

*

Joo-Hwa Tay*, Rania Hamza, Roya Pishgar
Corresponding author. E-mail address:
jhatay@ucalgary.ca

Symons Valley Lift Station Failure – Lessons Learned

City of Calgary – Water Services – Field Services
Chris Huston, Level III Waste Water Collection Operator

Incident on August 5, 2011

On what had been an otherwise
normal Friday before a long
weekend, the workday had ended
and everyone was headed home. At
around 6:15 pm, a severe
thunderstorm came through NW
Calgary dropping nearly 2 inches (46mm) of rain in some areas in less than 15 minutes and in
other areas within 30 minutes. In many areas, streets became rushing rivers of water. City crews
were responding to localized overland flooding, catch basins that were unable to keep up with
high volumes of water, flooding intersections, and more.
The on-duty supervisor received a high level alarm message on his blackberry from the Symons
Valley Lift Station. He was in the middle of dealing with all the chaos and was preparing to call
someone out to check the lift station when he received a follow-up message indicating the
station was no longer in alarm. He went about dealing with all the other emergencies thinking
that this lift station one was likely tied to an increase in flows and the pumps had been able to
get ahead of the flows. The investigation revealed that the station went from normal operation
to complete failure within about 6 minutes as it was inundated by a flash flood. Reviewing the
telemetry data, the high level alarm was triggered at 6:27 pm and the station telemetry was lost
at 6:33 pm. The failure of the station and lack of immediate response resulted in a wastewater
release to the nearby West Nose Creek. This paper will discuss the event, the consequences of
the wastewater discharge and the lessons learned from the post event review that took place.

chris.huston@calgary.ca

Online Project Management and Work Order System for Smaller
Municipalities
Most small Municipalities are often challenged with limited funding and resources for software solutions
used to manage projects and tasks. This was no exception for the Town of Coaldale, Alberta. In the
spring of 2014, the Town of Coaldale Administration was tasked to initiate a project management and
work order system. This initiative was timely since the Operations department found itself short two
managers and a fast approaching summer season filled with maintenance and capital projects. A
collaborative software tool was necessary for the success of managing the multitude of projects and
tasks. This paper examines the journey of choosing and implementing an online solution and shares
lessons learned during this process. Considerations used in this process include the following:







Budget – Costs associated for this initiative was for software, initial implementation, and
ongoing maintenance.
IT considerations – How much will the software impact the current IT infrastructure and IT
human resources within the Administration? How compatible is the software with current
operating system platforms? How scalable is the software solution for the Municipalities
different business divisions?
What criterion were used to choose a software solution? How will the software and new
processes benefit each business unit within the Administration? The business units considered
include Utilities, Municipal Services, Maintenance, Fleet services, Parks and Recreation,
Development, and Community services.
What is the role out plan and ongoing strategy to ensure that new processes will continue to
succeed?
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Title: How Clear are you on Clarification?
Presenters: Priyanka Joshi, Wei Ming Chew

Abstract:
Clarification, or more simply known as sedimentation, is a common process used to accomplish both
primary and secondary treatment in water and wastewater treatment facilities. This process, which
primarily relies on gravity to accomplish solid-liquid separation, consists of tanks or lagoons which retain
water or wastewater for a sufficient retention time to allow settling of the suspended material via Type
I, II, III, and/or IV settling phenomena. Addition of coagulants in the form of metal salts such as Alum
(Potassium Aluminum Sulfate, KAl(SO4)2 .12H2O), followed by flocculation can be carried out in the tanks
or lagoons to accomplish phosphorus removal and aggregate colloids and fine particles together, which
promotes and enhances the setting process.
Primary clarifiers are incorporated into treatment systems, typically preceding secondary clarifiers, to
reduce the Biochemical Oxygen Demand (BOD) and Suspended Solids (SS) loading on the following
secondary process while secondary clarifiers are designed to remove solids and organic matter from the
treated effluent prior to discharge or tertiary treatment and thickening of Return Activated Sludge (RAS)
and Waste Activated Sludge (WAS). Phosphorus removal via addition of metal salts in primary clarifiers
can also result in the reduction of nutrient loading on the biological process. On average, primary
clarifiers remove 50 to 70% of TSS and 25 to 40% of BOD in the incoming stream (Metcalf and Eddy,
2003). On the contrary, on average, secondary clarifiers can attain up to 85% removal for both solids and
organic matter (BOD) (Srinivasan, 2008).
This paper will discuss, in detail, the basic principles of clarification and settling encountered in water
and wastewater treatment. In addition, this paper will also highlight the primary design parameters
pertaining to primary and secondary clarifiers.
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TITLE - Ammonia Reduction In Treated Wastewater

The Town of Ponoka was subject to a review and fined for releasing a “Deleterious Substance”
into the Battle River in 2009. Upgrades have been made to their Aerated Treatment and Storage
facility. The high Ammonia-Nitrogen (NH3-N) levels that do not meet Environment Canada
guidelines in their treated wastewater prevented the discharge until late July.
Effective January 1, 2015 treated wastewater has to comply with Environment Canada
guidelines. The guide lines that have to be met are, CBOD & TSS- 25mg/L or less,NH3-N below
theoretical calculate value for the pH of the sample, Un-ionized NH3-less than 1.25mg/L and
Effluent must not be acutely lethal.
A public proposal call was made and solar powered Aerator / Mixers were selected to break down
stratification in the cells and help liberate the Ammonia-Nitrogen. Three Aerators were placed in
2013 in the last storage cell and second storage cell.
Field tests were conducted in 2014, especially during spring and fall discharge. Average NH3-N
levels were 5.17 mg/L during spring and 0.81 mg/L during fall compared to theoretical NH3-N of
9.61mg/L (pH-8.45) in spring and 6.43mg/L (pH-8.65) in fall. Un-ionized NH3 levels in spring
averaged 0.48 mg/L in spring and 0.10 mg/L in fall; well below the 1.25 mg/L guideline. The
results were compared with another Municipality with similar treatment/storage configuration, but
with no Aeration / Mixing in the storage cells. The municipality had to do a slow continuous
discharge all summer to release their storage.
In conclusion, the Solar Aerators have effectively reduced Ammonia-Nitrogen levels and Unionized Ammonia in treated wastewater storage. The Aerator / Mixers accelerate the reduction to
allow for earlier discharge than if the treatment follows a natural process. It also provides a
confidence level for the operators that they are not releasing an “Acutely Lethal” substance. Once
testing indicates a safe level, a successful Bio-Assay test will confirm the discharge to be within
the guidelines of release.
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TITLE - Development of a microbe granulation technology for the
increased treatment of organic wastewater, removal of emerging
containments, and digestion of sludge.

Today	
  the	
  world	
  has	
  too	
  many	
  failures	
  to	
  properly	
  and	
  completely	
  treat	
  organic	
  wastewater	
  that	
  result	
  
in	
   large	
   amounts	
   of	
   sludge	
   buildup	
   and	
   many	
   untreated	
   emerging	
   contaminates	
   that	
   are	
   shaping	
   and	
  
changing	
   our	
   environment.	
   In	
   recent	
   years,	
   emerging	
   substances	
   of	
   concern	
   (ESOCs)	
  
such	
   as	
   pharmaceuticals,	
   personal	
   care	
   products	
   and	
   pesticides	
   have	
   frequently	
   been	
   detected	
   by	
  
researchers	
   in	
   domestic	
   wastewaters	
   and	
   surface	
   waters.	
   The	
   problem	
   lies	
   in	
   the	
   current	
  
processes	
   of	
   treating	
   wastewater	
   in	
   aerobic	
   and	
   anaerobic	
   conditions.	
   Currently	
   wastewater	
  
treatment	
   plants	
   use	
   two	
   separate	
   processes	
   and	
   techniques	
   to	
   treat	
   wastewater	
   in	
   aerobic	
   and	
  
anaerobic	
  conditions	
  that	
  are	
  not	
  effective	
  in	
  removing	
  sludge	
  and	
  ESOCs.	
  This	
  paper	
  proposes	
  the	
  use	
  of	
  
engineered	
   microbe	
   granulation	
   to	
   develop	
   a	
   concentrated	
   microbe	
   granular	
   to	
   provide	
   a	
   sustainable	
  
solution	
   to	
   the	
   growing	
   problem	
   of	
   sludge	
   build	
   up	
   and	
   ESOCs.	
  Using	
   bacteria	
   and	
   biological	
  
augmentation	
   in	
   activated	
   sludge	
   reactors	
   is	
   not	
   a	
   new	
   technology	
   or	
   approach	
   to	
   treating	
  
wastewater.	
  The	
  conventional	
  bioi processes	
  are	
  utilizing	
  microbes	
  that	
  are	
  not	
  highly	
  stable	
  in	
  dealing	
  
with	
   the	
   continuous	
   increase	
   in	
   organic	
   load	
   and	
   strength.	
   These	
   processes	
   have	
   not	
   been	
   as	
  
successful	
   as	
   they	
   currently	
   use	
   liquid	
   substrate	
   to	
   increase	
   the	
   digestion	
   of	
   organic	
   solids	
  
which	
   is	
   fragile,	
   easily	
   diluted	
   and	
   is	
   easily	
   manipulated.	
   However,	
  experiments	
  have	
  shown	
  
that	
  granules	
  provide	
  a	
  better	
  solution.	
   	
  This	
   paper	
   is	
  centered	
  on	
  the	
  creation	
  of	
   a	
   new	
   and	
   improved	
  
microbe	
  granulation	
  technology	
  for	
  further	
  use	
  in	
  wastewater	
  management	
  in	
  the	
   application	
   of	
   both	
  
aerobic	
   and	
   anaerobic	
   conditions	
   combining	
   the	
   attributes	
   to	
   increase	
   the	
   effectiveness	
   of	
  
removing	
   emerging	
   containments,	
   digesting	
   bioi solids,	
   while	
   improving	
   water	
   quality	
  within	
   federal	
  
regulations.	
   The	
   proposed	
   benefits	
   of	
   such	
   a	
   combined	
   technology	
   will	
   come	
   from	
   the	
   strength	
   of	
  
the	
   microbe	
   granulation	
   process,	
   and	
   the	
   bioi augmentation	
   of	
   wastewater.	
   It	
   has	
   the	
   potential	
  
to	
   bridge	
   the	
   gap	
   between	
   the	
   separate	
   technologies	
   and	
   overcome	
   the	
   struggles	
   that	
   the	
  
wastewater	
   industry	
   is	
   currently	
   facing	
   around	
   the	
   treatment	
   of	
   all	
   organic	
   wastewater.	
   Ideally	
   the	
  
successful	
   new	
   technology	
   will	
   be	
   able	
   to	
   treat	
   effluent	
   within	
   regulated	
   guidelines,	
   and	
   remove	
  
emerging	
  containments	
  more	
  effectively,	
  while	
  digesting	
  bioi solids	
  at	
  a	
  level	
  not	
  previously	
  achievable	
  
and	
  in	
  a	
  more	
  effective	
  and	
  economical	
  manner	
  then	
  incumbent	
  technology	
  used	
  throughout	
  the	
  world.	
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TITLE - Source Protection Planning Challenges in a
Multi-Use Watershed: Town of Grande Cache Case
Study

The Town of Grande Cache is located in western Alberta, approximately160 km northwest of Jasper
National Park. The Town’s source of domestic water is Victor Lake, located about 1.9 km southeast from
the Town centre. The water is pumped in through an intake and stored in a reservoir before treatment and
distribution. Victor Lake is connected to Grande Cache Lake by a channel that was constructed in 1975 to
manage water levels in Victor Lake. Both lakes are extensively used for fishing and other kinds of
recreation, and activities in the watershed include forestry, transportation (Highway 40), and mining
exploration. In addition, there are about 25 homes within 200 m of the lakeshore, all with on-site
wastewater systems.

In 2013 the Town completed a Drinking Water Safety Plan (DWSP) following Government of Alberta
procedures. The Source Protection component considered 36 potential risks, assigned each risk a
likelihood and consequence scores, and screened out risks that were judged not to be a “key risk”.
Twelve source risks remained as “key risks” (Risk Score ≥32) warranting further action. Following review
of the DWSP, the Town decided to complete a Source Water Protection Plan (SWPP) for Victor Lake.
The SWPP’s goal is to supplement the DWSP by determining the steps that should be taken to reduce
the key risks to the Victor Lake source and set priorities for implementation. To do so, the original risk
ratings were modified by determining the contaminant transfer potential, which considered the natural and
human-built barriers that are in place between the locations of the activities and the intake. The revised
risk scores were then used to set recommendations for action to reduce the risk Priority
recommendations include: 1) moving the primary boat launch at least 200 m from the intake, 2)
decommissioning informal boat launches and camp sites, 3) upgrades to the Highway 40 drainage
system, 4) riparian restoration, 5) regular septic system inspections, and 6) closing an inactive mine pit.
In addition, proactive communication between the forestry and mining tenure holders and the Town is
encouraged.
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TITLE - Chloramination – The Good and the Bad
Alvin Beier, P.L.(Eng.), R.E.T.

Chloramination has existed for many years and has gained popularity for controlling
regulated disinfection by-products and maintaining a more stable disinfectant residual in
the distribution networks, especially in regional water supply networks.

With the

continued expansion of these regional waterlines, maintaining an adequate residual is
being challenged. Hence, new approaches are required to address this situation such
as distribution residual decay modelling and in-line rechlorination options.
The classic chlorine breakpoint curve has served the water industry well over the last
century and is the building block for both design and operation used in the disinfection
process. The two distinct zones for chloramination (adding chlorine in the presence of
ammonia) and breakpoint chlorination (free residual) can be easily duplicated in the
field. Our experience shows, however, that once free chlorine residual is formed, the
conversion back to chloramines (reverse curve) does not necessarily follow the same
reported chlorine to ammonia ratios typically reported in the literature for direct
chloramination.
Although chloramination provides many benefits (the good), there are also some sideeffects like nitrification (the bad) that need to be considered. Nitrification is a
microbiological process that converts any free available ammonia into nitrites. Once
these nitrifying bacteria become established within the distribution systems, maintaining
the required chlorine residual and the palatability of water are challenged.
This presentation will provide an overview of the different chlorine reactions involved
during the breakpoint (free residual), chloramination (total residual), and reverse
chlorine curve processes. Nitrification process will be explained in detail with pointers
provided on how to monitor, detect and control this microbiological process from
occurring, including booster rechlorination strategies.
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TITLE - Best Management Practices Guidebook for
Stormwater Management Facilities
Stormwater management facilities are not simply about the water being stored and treated. There are
other interactions at play like roadways, land development and wildlife. That means the Utilities
department is not the only group responsible for ensuring healthy, functioning stormwater
management facilities. Other municipal specialties can lend their expertise to provide further
background into the best practices required to ensure effective stormwater management facilities.
Conversations with the Parks department may reveal possibilities for reduction of pesticides and
fertilizers on public landscapes. Discussions with the planning department may help to retain native
vegetation in new developments. Idea sharing with the forestry group might provide options for reusing
stormwater for tree watering.
Strathcona County has created their best management practices guidebook in a way the respects the
whole watershed. While stormwater doesn’t directly enter the North Saskatchewan River it flows into
wetlands and creeks eventually reaching the river. Keeping this in mind helps to put the value of our
stormwater management facilities in perspective.
The responsibility of managing best practices does not lie only in the hands of the Municipality. Both
developers and homeowners play a role in the long term effectiveness of stormwater management
facilities. Activities during construction and everyday landscape practices can harm stormwater facilities
if not managed properly up front. There are simple practices that can be communicated to these groups
through a best management practices guidebook that will ensure the community is receiving the many
benefits of healthy, functioning stormwater facilities.
With collaborative discussions and reviews of new technologies and tools, municipalities can build an
ideal best management practices guidebook that suits the needs of their facilities and compliments the
existing policies and bylaws that protect their health.
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TITLE - ATCO River Water Intake and Pumphouse
David Ofield, P.Eng.
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ATCO Energy Solutions Ltd. (AESL) is currently constructing a new river water pump
station on the North Saskatchewan River (NSR). This facility will draw raw river water from an
existing bank intake structure and distribute it to a number of customers in Alberta’s Industrial
Heartland. This intake and pump station facility showcases innovative solutions to the unique
challenges experienced in operation of river water distribution systems in cold climates, while
also minimizing impacts on the aquatic environment. The project shares commonalities with all
water pumping facilities and will be of particular interest to operators of river intakes and raw
water distribution facilities.
This paper focuses on the operational aspects of major systems contained within the
intake and new pump station, which include:
•

Intake and conductor pipes.

•

Travelling screens to mitigate fish intrusion into the pump well.

•

Travelling screen cleaning systems with dedicated pumps and piping.

•

Specialty fish return pumps that return fish unharmed to the river.

•

Large vertical turbine distribution pumps.

In addition to providing a general overview of each system, the paper will include a
strong emphasis on the supporting instrumentation and controls aspects of the pump station.
These include the communications equipment used to operate the station and instruments used to
verify that the system is functioning correctly (i.e. flow meters, pressure transmitters, pressure
relief valves, etc.). Construction of the pump station is scheduled for completion in early
March 2015.

TITLE - Modern shoring solutions for safe excavations
In today’s increasing safety conscious environment and with the investment in more safety inspectors
by Alberta OH & S, who now have the ability to levy on the spot fines, it’s becoming increasingly
important for anyone involved in ground disturbance to understand Part 32 of the Alberta OH & S Code
2009 and how to practically apply it on their job site.
United Rentals training arm has trained over 100,000 contractors in ground disturbance and confined
space entry to date and can offer very practical insights, on applying the latest shoring techniques,
based on tens of 1000’s of real life applications across North America.
They also have extensive experience in advising leading contractors and supplying the right shoring
solution, when they can’t open cut the trench to the required slope, based on soil classification.
This seminar will be a condensed version of the one day ground disturbance course United Rentals
provides and cover;






Introduction to Ground Disturbance
Key elements of the code and what it means to you
The simple guide to soil classification
Explanation of shoring options and what situation each type suits best
What not to do!

This short 30-45 minute seminar is designed for all employees involved in supervising or carrying out
trenching work, including workers, foremen, superintendents and anyone else involved in underground
projects.
The presenter; Simon Gibson, has worked extensively with water & wastewater contractors & public
works teams across Alberta, on some of the biggest excavations across Southern Alberta. He is an
engaging and lively speaker, who encourages audience presentation and likes to have a laugh! Simon
has a Ground Disturbance Level 2 certificate.

