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MESSAGE FROM THE PRESIDENT
Greetings -

I was inspired recently by the King County video “This is flushing awesome”,
which is a spoof on a popular Macklemore song called “Thriftshop”. If you
haven’t seen it, find it on YouTube before the license ends on September
30th. The video reminded me that while each of us are stewards to the environment by designing, constructing or operating a wastewater treatment
plant, we also should be spokespeople for the industry.

Most end users don’t know anything past pushing down the lever and flushing the toilet. It is a common case of “out of sight out of mind.” But this out of
sight mentality can result in many headaches for anyone working downstream. We all know that flushing items down the toilet results in maintenance work, wear and tear on the system, but most end users don’t know this.

In all honesty, when I tell most people what I do, they think “yuk” and change the subject as quickly as possible. However, occasionally I get the opportunity to promote and disseminate knowledge. I find some people
are fascinated by the fact that “flushable wipes” are actually not flushable or that dental floss can bind up
pumps in the conveyance system. And sometimes I even get to mention that the extra work from these items
ends up costing them money.

By participating in local PNCWA events, webinars and making connections within the
Inside this
industry, we are better able to keep apprised of the latest information and social media tools available to describe what
What is PNCWA, LCS, YP?
working in wastewater means. I urge each member to learn
about ways to communicate what we do. Communication and
Facility Tour: Lake Oswego Drinking
education are the key to helping people understand and apWater System Upgrade
preciate the infrastructure that supports them in their everyday
lives. To quote Joel Borchers, the previous LCS president “We
Wastewater Math Challenge
are all stewards leaving things better for the people who follow.”
A Holistic Approach to Copper and Zinc
Reduction in WWTPs

Dana Devin-Clarke,
President Lower Columbia Section
(DanaDevin-Clarke@KennedyJenks.com)
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What is Pacific Northwest Clean
Water Association (PNCWA)?
PNCWA is a professional organization for people in clean water industries in the states of Idaho, Oregon, and Washington. Members include wastewater treatment plant operators, consulting engineers, scientists, water and wastewater treatment equipment manufacturers and representatives, and students.
Mission Statement:
“Pacific Northwest Clean Water Association (PNCWA) is dedicated to preserving and enhancing
the water quality in the states of Idaho, Oregon, and Washington. We promote the technical development of our members, the dissemination of information to the public and the advancement of
science needed to protect the water environment.”

What is Lower Columbia Section
(LCS)?
The Lower Columbia Section is one region of the PNCWA encompassing Portland (OR) and
surrounding areas of Northwest Oregon.
What’s Going On in the Lower Columbia Section?
See what’s new, find opportunities for training, and meet your officers at our website. We are
always looking for people interested in getting involved. Check out the Lower Columbia Section’s website and the PNCWA at http://lowercolumbia.pncwa.org.

What is the Young Professionals
(YP) division?
The Young Professionals division of the PNCWA LCS
is open to anyone under 35 years of age or with less
than 10 years of experience in the clean water industry. LCS’s YP events are held quarterly and expose
rising professionals to the fundamentals of
wastewater treatment technology. Industry professionals are encouraged to attend as well. Each event
is designed to promote learning specific to our industry. Events range from touring municipal
wastewater treatment plants, breweries or even happy hour events for networking. If you have an event
you would like to suggest or to learn more about the
PNCWA, please contact one of the YP chairs:
Dana Devin-Clarke (DanaDevin-Clarke@KennedyJenks.com)
Jeff Hart (JeffHart@KennedyJenks.com)
More information on events, as well interesting news bits from around the web can be found on
the group’s Facebook page at www.facebook.org/LCSYP.

“A young
professional is
anyone under
35 years of age
or anyone with
less than 10
years of
experience.”
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FACILITY TOUR: Lake Oswego Drinking
Water System Upgrade
On Aug 14th, the PNCWA LCS Chapter, AWWA Young Professionals and Brown and Caldwell sponsored a tour of the Lake Oswego Drinking Water Treatment System Upgrade
project. Over twenty attendees viewed the active construction of a new river intake
pump station, new raw water and finished water pipeline, upgrades to the water treatment plant and new water storage reservoir.
Lake Oswego’s original water treatment plant and distribution system was originally installed in 1968 undergoing expansions and upgrades to certain portions in 1980 and
2002. The components of the system are outlined in Figure 1.

Figure 1: Lake Oswego Drinking Water System
The existing River Intake Pump Station (RIPS) pumps “raw” water from the Clackamas
River to the water treatment plant in West Linn via a 27 inch pipe. To increase conveyance capacity and provide redundancy, a second river intake pump station is being constructed adjacent to the existing RIPS which will increase the pumping capacity from 16
mgd to 38 mgd. The new RIPS will pump the water through a 48-inch pipeline approximately 14,000 feet from Gladstone, under the Willamette River to the Water Treatment
Plant in West Linn. A new 36-inch pipeline is also being installed under the river using
Horizontal Directional Drilling to increase capacity.
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FACILITY TOUR: Lake Oswego Drinking
Water System Upgrade
Lake Oswego’s water treatment plant has treated Clackamas River water to high drinking
water standards for several generations. The plant also provides an important emergency backup system for the residents of West Linn. Although the facility has been updated
over the years, it is undersized to meet the current demand in Lake Oswego and
Tigard. High-quality drinking water will be produced using ozone technology to assure
a reliable and consistent supply of water for thousands of customers in Lake Oswego and
Tigard.
The treated water is currently stored in reservoirs within Lake Oswego. A new 3.5 MG
reservoir, Waluga Reservoir 2, will work in
tandem with the existing 4.0 MG Waluga Reservoir that was built in 1981. Together they
will meet the system’s additional water storage needs. The reservoir’s capacity and elevation also improves water pressure for the
service area which experiences substandard
pressure during peak demand period.

Thanks to the Lake Oswego staff and Brown
and Caldwell Construction Managers for
providing such an informative tour.
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WASTEWATER MATH CHALLENGE:
1) Approximately how many gallons of wastewater would 600 feet of 6 inch pipe hold?
a) 740
b) 880
c) 900
d) 930

2) A water seal on a pump serves a dual purpose. It acts as a lubricant and it also
a) Acts as a coolant to keep the pump bearings from overheating
b) Keeps gritty material from entering the packing box
c) Keeps the pump primed
d) Is a reserve water supply?

3) The elevation of any pump above the source of the supply should not exceed ______feet.
a) 2.2
b) 22
c) 200
d) 224

4) Three common types of plastic pipe are listed as: PVC, PE and ABS.
These Names refer to the
a) Chemical resistance of the pipe
b) Composition of the pipe
c) Pressure for which the pipe is designed
d) Types of appropriate application

5) Prior to repairing a pump’s electrical circuit, which of the following actions should you take?
a) Disconnect the circuit breaker, and place a red tag stating, “do not activate”, and lock out.
b) Notify your supervisor.
c) Tell all of the operators not to activate the circuit.
d) Turn the pump off.

6) Pump maintenance includes
a) Checking operating temperature of bearings
b) Checking packing gland
c) Operating two or more pumps of the same size alternately to equalize wear
d) All of the above
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WASTEWATER MATH CHALLENGE:
Continued...
7) When carrying out a routine inspection on a centrifugal pump. It is noted by the operator that the
bearings are excessively hot.
This could be caused by
a) Over lubrication
b) Speed too slow
c) Worn impeller
d) Worn packing
e) Both c & d

8) In a centrifugal pump, internal leakage is prevented by
a) Impellers
b) Sleeves
c) Volutes
d) Wear rings

9) A valve that allows water to flow in one direction only is a _______ valve
a) Check
b) Gate
c) Globe
d) Petcock

10) Pipe material that is the least susceptible to corrosion by acids formed from hydrogen sulfide gas is
a) ACP
b) CIP
c) RCP
d) VCP

11) Centrifugal pump parts include
a) Diaphragm
b) Impeller
c) Piston
d) Rotor
e) Both b & d

12) Which indicates good quality domestic activated sludge
a) Black color and septic odor
b) Brown color and musty odor
c) Brown color with lots of dark brown foam
d) Settle ability of 900 malls in a liter cylinder over a 30 minute period
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WASTEWATER MATH CHALLENGE:
Continued...
13) Which of the following forms of plant life is necessary for the proper functioning of a stabilization or
oxidation pond?
a) Algae
b) Cattails
c) Water lilies
d) Weeds
e) Both a & c

14) Cattails growing in a lagoon will
a) Cause short circuiting in affected lagoon
b) Eliminate mosquito larvae
c) Stabilize the sediment in the pond
d) Increase diurnal pH fluctuations
e) Increase toxic blue-green algae concentrations in the effluent

Solutions on Pages 18 & 19
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A Holistic Approach to Copper and Zinc Reduction at Wastewater
Treatment Plants—Part 1
By Jeff Coyne and Andrew Jones
To continue our segments of wastewater projects outside of the Pacific Northwest, we turn our attention from the Hawaiian
Islands to the East Coast. Jeff Coyne recently moved to Oregon from Virginia, where he worked on a variety of wastewater
projects around the state. He now works for MWH in the Portland office (jeffrey.coyne@mwhglobal.com). Andrew Jones
lives in Richmond, Virginia, and has worked on wastewater projects around the country. He now works for G.V. Jones and
Associates, which is based in Anchorage, Alaska (andrew@gvjones.com).

Introduction
Across Virginia, the presence of copper and zinc in municipal wastewater systems, coupled with increasingly strict
discharge limitations, is forcing water/wastewater utilities to reevaluate existing metals removal methods. In order to
curtail the increasing cost and complexity associated with maintaining permit compliance under tighter state and
national discharge limits, holistic metals removal strategies predicated upon optimization of the existing activated
sludge process may prove optimal compared to more conventional metals removal measures. While these
conventional metals removal measures, like chemical precipitation, are common and well-understood, these
strategies are not ubiquitously effective and may have undesirable repercussions due to increased operational
complexity and increased operational costs. One such repercussion may include disproportionately increased
operational burden (e.g. increased sludge production due to chemical precipitation).

This article series presents a case study of a copper and zinc removal strategy recently implemented at a wastewater
plant in Greensville County, Virginia (Figure 1). This effort included three specific metals reduction strategies
(pertaining specifically to copper and zinc) that may be implemented at other municipal wastewater treatment
facilities facing similar issues with metals. These measures, which are designed to not only aid in metals reduction but
also to enhance the overall plant operation, include:

1)

Dissolved Oxygen (DO) Management

2)

Alkalinity Management

3)

Solids Retention Time (SRT) Management

Figure 1: Map of Virgina.
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A Holistic Approach to Copper and Zinc Reduction at Wastewater
Treatment Plants—Part 1
By Jeff Coyne and Andrew Jones
Plant Background Information
Three Creek Wastewater Treatment Plant (WWTP) in Greensville County, Virginia, was originally constructed in
1990. The main treatment processes at the 0.75 MGD plant (Figure 2) included:
1)

Headworks (automatic bar screen and aerated grit chamber)

2)

Extended air activated sludge

3)

Secondary clarification

4)

Chlorination/de-chlorination

5)

Post aeration

6)

Digestion

7)

Sludge drying beds

Figure 2: Treatment Processes at Three Creek WWTP (clockwise from top left: automatic bar screen, aeration basin,
secondary clarifier, chlorine contact basin, aerobic digester, sludge drying beds).

In 2007, the Virginia Department of Environmental Quality (VDEQ) reissued the plant’s Virginia Pollutant Discharge
Elimination System (VPDES) permit and included copper and zinc limits, which were absent from previous permit
reissuances. The limits for copper and zinc (total recoverable) were set at 6 µg/L and 68 µg/L, respectively. Sampling
data from that time period indicated that typical effluent concentrations were approximately 60-85 µg/L for zinc and
17-20 µg/L for copper. The plant, which received flows from residential, commercial, and industrial sources, had
immediate difficulty meeting the newly mandated metals discharge limits.

In 2012, Greensville County Water and Sewer Authority (GCWSA), the owner and operator of the plant, coordinated
with an engineering firm, Timmons Group, to implement the three separate corrective measures mentioned
previously to address their copper and zinc issues. The measures included reducing the concentration of dissolved
oxygen in the treatment process, changing the type of supplemental chemical alkalinity used at the plant, and
reducing the SRT in the biological process.
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A Holistic Approach to Copper and Zinc Reduction at Wastewater
Treatment Plants—Part 1
By Jeff Coyne and Andrew Jones
Previous Studies
Metals like copper and zinc may enter a wastewater treatment plant via a number of sources, including water
distribution system corrosion, industrial discharges to the sanitary collection system, etc. Prior to the development
and implementation of the metals removal strategies at Three Creek WWTP described above, GCWSA conducted two
studies. The first was a sampling study to evaluate the concentrations of copper and zinc discharged from each
industrial customer and major flow contributor to the collection system. The sampling locations included schools,
prisons, and an industrial processing plant (Figure 3). One goal of this study was to determine whether or not a
limited number of dischargers were responsible for contributing a disproportionately high mass of copper and zinc to
the sanitary collection system (resulting in elevated concentrations of copper and zinc at Three Creek WWTP). The
second study included an analysis of the drinking water produced by the water treatment plant that serves municipal
and industrial customers that discharge to the collection system in order to evaluate the corrosivity of the water.

Figure 3: Simplified schematic of distribution and collection systems serving Three Creek WWTP customers.

During the collection system study, GCWSA staff collected and analyzed samples from each customer’s point of
discharge into the collection system (i.e. the first collection system manhole located downstream from each
discharger). The results of the study were inconclusive. One single contributor was not identified as discharging a
disproportionately high mass of copper and zinc to the distribution system.

Perhaps the most significant conclusion from this study was that a solution to the copper and zinc issue at Three Creek
WWTP would likely not be accomplished by the implementation of an isolated metals removal pretreatment system at
one of the flow contributors. If the collection system study had suggested that one contributor to the collection system
was responsible for a significant portion of copper and zinc at Three Creek WWTP, this would have identified a pointsource for the metals in the collection system and a pretreatment system may have been a viable option.
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A Holistic Approach to Copper and Zinc Reduction at Wastewater
Treatment Plants—Part 1
By Jeff Coyne and Andrew Jones
The second study conducted prior to the development of the metals removal strategies at Three Creek WWTP
included a corrosivity analysis of the finished water produced at Jarratt Water Treatment Plant (WTP). Jarratt WTP
provides potable water to the customers that ultimately discharge to the collection system that conveys flow to the
Three Creek WWTP. The objective of this analysis was to determine the inherent corrosivity of the finished
water. For example, highly corrosive water may suggest that a major source of metal in Three Creek WWTP influent
may be the water distribution system (e.g. copper plumbing). Under this scenario, water would become laden with
metals in the water distribution system, due to corrosion, before flowing to the collection system following use in
homes, businesses, etc.

During the corrosivity analysis,
the engineer evaluated the
finished water from Jarratt Water
WTP using the Langelier
Saturation Index (LSI). The LSI is
a tool designed to indicate the
likelihood of a specific water
quality to react with metal pipe
wall to form a protective scale
layer. The presence of a
protective scale would limit long
term mass transfer of metal from
the pipe wall to the bulk water,
thereby reducing the amount of
metal ultimately present in the
wastewater collection system.
The LSI calculation is sometimes
used to develop
recommendations for water
chemistry adjustment based on
alkalinity, temperature, total
dissolved solids (TDS), hardness,
and pH.
Figure 4: Three Creek WWTP

For given water quality, the LSI calculation produces one of three outcomes: a positive value, a negative value, or
zero. Practically, a negative LSI value suggests that there is higher potential for significant pipe corrosion, while a
positive LSI value suggests that there is lower potential for significant pipe corrosion. Potential recommendations that
may result from an LSI analysis may include adjusting WTP finished water pH, alkalinity, or hardness in order to
increase LSI (and reduce the potential for corrosion).

The result of the LSI analysis on Jarratt WTP finished water suggested an increased likelihood for significant pipe
corrosion (Figure 5). Despite this result, GCWSA and the engineer were cautious not to develop definitive
conclusions based on this result. Previous copper corrosion research has shown that corrective measures based
solely on LSI analysis without considering other factors may actually exacerbate corrosion.
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A Holistic Approach to Copper and Zinc Reduction at Wastewater
Treatment Plants—Part 1
By Jeff Coyne and Andrew Jones

Figure 5: LSI analysis of Jarratt WTP finished water.

Furthermore, a concurrent evaluation of Jarratt WTP operation and regulatory compliance suggested that the potential
implementation of a corrosion prevention strategy at Jarratt WTP to reduce the concentration of metals at Three Creek
WWTP by adjusting finished water chemistry might have produced unintended consequences. These potentially
include a stricter Lead and Copper Rule compliance sampling schedule, a negative impact on overall plant operation,
etc.

Ultimately, GCWSA decided to address the elevated copper and zinc issue at Three Creek WWTP rather than
implementing corrective measures at the water treatment plant.

Part 2 of this Case Study will focus on general metals removal at wastewater treatment plants, and will introduce the
specific strategies implemented at Three Creek WWTP.
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PNCWA 2014 Annual Conference
Vancouver, WA
If you haven’t done so already, register for the PNCWA Annual
Conference. This year it will be held in Vancouver, WA from October 26-29. The following are some of the highlights for the upcoming conference:

•

•

•

•

Scholarship Golf
Scramble
Scholarship 5K Fun
Run
Salmon Creek, Camas, Wilsonville, and
Durham Facility Tours
Odor/Air Quality, Activated Sludge Optimization, and Asset Management Workshops
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SUPPORTERS OF PNCWALOWER COLUMBIA SECTION

Thanks to these sponsors!
The Lower Columbia Section strives to provide educational opportunities for those in the
field of wastewater treatment. We work to do that by offering social events, scholarships,
workshops and promoting plant tours around the area. None of this would be possible
without the generous support of our sponsors.
On behalf of the entire Lower Columbia Section of the Pacific Northwest Clean Water Association, we would like to thank:

Brown and Caldwell
Carollo Engineering
CH2M-Hill
Clean Water Services
Kennedy/Jenks Consultants
Murray, Smith & Associates
Richwine Environmental

ADVERTISING OPPORTUNITIES ARE NOW AVAILABLE!
Contact Jeff Hart at JeffHart@KennedyJenks.com
for information on sponsorship and advertising.
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PNCWA – Lower Columbia Section CONTACTS
Name

Officers

E-MAIL

Dana DevinClarke

President & Young
Professionals Committee Co-Chair

DanaDevinClarke@KennedyJenks.com

Priya Dhanapal

Vice President

PriyaDhanapal@KennedyJenks.com

Secretary-Treasurer

BMaremanda@carollo.com

Joel Borchers

Section Director

BorchersJ@CleanWaterServices.org

Tim Munro

Scholarship Chair

Tim.Munro@ci.mcminnville.or.us

Jeff Hart

Newsletter Chair &
Young Professionals
Committee CoChair

JeffHart@KennedyJenks.com

Mike Kebbe

Section Director

KebbeM@CleanWaterServices.org

Bhargavi
Maremanda
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WEF/PNCWA/LCS – Mark your Calendars!

When

Where

What

Affiliation

Contact

Sep 27 –
Oct 1, 2014

New Orleans,
LA

WEFTEC

WEF

http://www.pncwa.org/calendar---events

Oct 2629, 2014

Vancouver,
WA

Annual PNCWA Conference

PNCWA

http://www.pncwa.org/pncwa2014-home

Oct 29,
2014

Webinar

Net-Zero Energy Solutions for Water Resource Recovery Facili-

WEF

http://www.wef.org/
WEFWERFWebcastEnergySolutions/

Nov 12,
2014

Webinar

How We “See” Pathogens

WEF

http://www.wef.org/BiosolidsPathogens/

Contact Jeff Hart at JeffHart@KennedyJenks.com
to advertise your event in our newsletter.
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Want to feature your project in our newsletter?
Just like Adventures in the Islands?
If you have an interesting project, a new process, or are just plain proud of your plant,
let us know. We can organize a showcase for your project. Contact Jeff Hart and let him know that you want to show off!
(JeffHart@KennedyJenks.com)

Texting LCS to 42828 will allow you to add your email address to the LCS mailing list.
Or
You could scan this with your smart phone:

We’re on the web! http://lowercolumbia.pncwa.org
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SOLUTIONS TO WASTEWATER MATH
CHALLENGE FROM PAGES 5-7
1) Approximately how many gallons of wastewater would 600 feet of 6 inch pipe hold?
b) 880
2) A water seal on a pump serves a dual purpose. It acts as a lubricant and it also
b) Keeps gritty material from entering the packing box
3) The elevation of any pump above the source of the supply should not exceed ______feet.
b) 22
4) Three common types of plastic pipe are listed as: PVC, PE and ABS.
These Names refer to the
b) Composition of the pipe
5) Prior to repairing a pump’s electrical circuit, which of the following actions should you take?
a) Disconnect the circuit breaker, and place a red tag stating, “do not activate”, and lock out.
6) Pump maintenance includes
d) All of the above

7) When carrying out a routine inspection on a centrifugal pump. It is noted by the operator that the bearings
are excessively hot.
This could be caused by
a) Over lubrication

8) In a centrifugal pump, internal leakage is prevented by
d) Wear rings
Note:
- Impeller turns the liquid at a high rate of speed (the heart of the pump)
- Sleeves protect the shaft from the liquid
- Volutes are the housing on pumps that contain the impellers and liquid inside
- Wear rings prevent internal leakage
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SOLUTIONS TO WASTEWATER MATH
CHALLENGE FROM PAGES 5-7
9) A valve that allows water to flow in one direction only is a _______ valve
a) Check
Note:
- Check valve allows one way flow of liquids
- Gate valves are flat plates that are used usually to cut flow off completely
- Globe valves are used to cut off or throttle flow and are round
- A petcock is round or conical valve with a hole in the center of it. Often used in laboratory equipment on burettes

10) Pipe material that is the least susceptible to corrosion by acids formed from hydrogen sulfide gas is
d) VCP

11) Centrifugal pump parts include
b) Impeller
12) Which indicates good quality domestic activated sludge
b) Brown color and musty odor
13) Which of the following forms of plant life is necessary for the proper functioning of a stabilization or oxidation pond?
a) Algae

14) Cattails growing in a lagoon will
a) Cause short circuiting in affected lagoon

