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OUR PARTNERS

Thank you to all of the 
wastewater and water 
professionals in the 
Pacifi c Northwest for the 
past 25 years! Looking 
forward to many more 
years of excellence!
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Neptune Chemical 

Pump Co., Inc.
ScrewSucker
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Aerzen:
Aerzen TURBO Packages

ScrewSucker:
Lift Station Redundancy
Reliable Standby Pumping and ALL your 
redundancy in one effi cient package.

Aerzen—the world’s leading supplier of positive 
displacement blowers, compressors and vacuum pumps.

APSCO, Inc, provides top tier equipment to the Northwest Water 
and Wastewater industry. We offer a full service shop and fi eld 
service to assist you with quality repairs, OEM parts, and rental 
pumping for limited downtime. Our knowledgable staff can assist 
you with all your pumping and treatment process solutions.

APSCO, Inc.
PO BOX 2639, 1120 8th St. Kirkland, WA 98033
ph: 425-822-3335 | fax: 425-827-6171 
email: apsco@apsco-inc.com | www.apsco-inc.com
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M I S S I O N  S T A T E M E N T
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 professional development of our members, the dissemination of information to the 
public, and the advancement of science and technology needed to protect public health 
and the environment.

V I S I O N  S T A T E M E N T
The Pacific Northwest Clean Water Association will ensure clean, sustainable watersheds for 
future generations.
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Donated Quilts to Raise Money for PNCWA 

Scholarship Fund and Water For People

PNCWA member Kay Hust (Salmon Creek WWTP) teamed with the Star Quilters 

(Clark County employees) to create quilts for both the PNCWA Scholarship 

Committee’s silent auction and the PNCWA Water for People Committee’s raffle at 

PNCWA2011. Kay paid for the materials and the long-arm quilting and her friend 

Peggy Muhly (far left on the bench) did the sewing. The Star Quilters have made quilts 

for good causes for years. For example, this year all the proceeds from the sale of one 

of their quilts went to the Clark County Food Bank. Thank you Kay, Peggy and all of 

the Star Quilters for the donations to PNCWA!
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Large-scaLe Disinfection

The new TrojanUVSigna™. It’s ideal for those municipalities  
wanting to upgrade their wastewater disinfection system  
or convert from chlorine. The system provides high UV 
output, high electrical efficiency and the lowest lamp  
count (thanks to TrojanUV Solo Lamp™ Technology) . It’s 
also easy to operate and maintain. Quartz sleeves are 
automatically cleaned with ActiClean™. Lamp replacements 
are simple. And if you need to lift a bank from the channel,  
just activate the Automatic Raising Mechanism. 

Energy efficiency, fewer lamps and worry-free maintenance. 
That’s UV innovation. That’s TrojanUVSigna™. 

Learn more at trojanuv.com/signa.
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F r O M  T h E  P r E S I d E N T

Retirement

A close friend 
and colleague 
recently 

announced that he 
would be retiring within 
this next year.  i’m 
excited and happy for 
him. however, i wish i 
had more time to tap 
into his wealth of knowl-
edge.  he has been my 
mentor for some time, 

but soon this valuable resource will be gone.

because many talented people within 
our industry will be leaving us soon, i 
feel compelled to share my thoughts on 
mentoring.  First and foremost—start 
mentoring today!

Establishing a mentoring program in 
your organization is one of the smartest 
things you can do.

From a happier staff to an increased 
organizational productivity rate, the ben-
efits of a workplace culture that actively 

supports organized mentoring opportu-
nities will translate into money and time 
well spent.

in our time of economic uncertainty 
non-profit associations, municipalities 
and private businesses must be healthy 
and smart. For some of us, “healthy” and 
“smart” may seem like impossible chal-
lenges; others may view mentoring as a 
luxury. however, establishing a mentoring 
culture is key to improving your organiza-
tion’s health and the ability to attract and 
retain the best people.

i’m fortunate.  My work culture is such 
that we have and participate in a men-
toring program.  Many people seek other 
employment opportunities because they 
believe they are not appreciated or feel 
they lack the support they need in per-
forming their job duties.  Mentoring allows 
for the organization to set the standard of 
expectations, empowers the employee to 
contribute to a higher level, and reinforces 
this behavior by modeling expectations 
that encourage excellence.

Mentoring can assist in succession 
planning and the development of new 
leaders, providing a better basis for pro-
motion and advancement decisions. it 
benefits those receiving the training, as 
well as the mentors themselves who are 
prompted to review and reassess their 
own actions as they train.  

Effective mentoring is smart business.  
Mentoring can improve retention, build 
morale, increase commitment, accelerate 
leadership development, provide ongo-
ing career development, reduce stress, 
build teams, and facilitate organizational 
learning. Creating a mentoring culture in 
your organization will deepen the way 
employees manage their own growth and 
development. That return on investment 
should make mentoring a high-priority on 
the list of sustainable practices.

i can’t stop my friend from retiring, nor 
would i want to.  however, i can follow his 
lead and continue to develop my skills and 
begin to pick up where this valued prede-
cessor left off.  

PNCWA President
Andy O’Neill
rural Community  
Assistance Corporation
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Large-scaLe Disinfection

The new TrojanUVSigna™. It’s ideal for those municipalities  
wanting to upgrade their wastewater disinfection system  
or convert from chlorine. The system provides high UV 
output, high electrical efficiency and the lowest lamp  
count (thanks to TrojanUV Solo Lamp™ Technology) . It’s 
also easy to operate and maintain. Quartz sleeves are 
automatically cleaned with ActiClean™. Lamp replacements 
are simple. And if you need to lift a bank from the channel,  
just activate the Automatic Raising Mechanism. 

Energy efficiency, fewer lamps and worry-free maintenance. 
That’s UV innovation. That’s TrojanUVSigna™. 

Learn more at trojanuv.com/signa.
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Utility Workers Save a Life
By Gloria Van Spanckeren, 
Pierce County Sewer and Water Utility

on March 21, a contract worker who was accidently swept 
into the sewer tunnel was rescued by wastewater maintenance 
and operation crews whose confined space entry training kicked 
in. The man had been working in a 72-inch tunnel over a half 
mile away when he became untethered and started sliding 
toward the energy dissipator and treatment plant. More than 30 
workers mobilized, working together as a single, well-practiced 
team with no time for coordination or a central leader. Each per-
son did what needed to be done.

“This man wouldn’t be alive today if it weren’t for your peo-
ple,” said West Pierce Fire and Rescue incident commander kevin 
kroenert to Pierce County utility managers. The man could not 
have held on much longer against the force of the current, and 
his hand slipped from the ladder the moment the lifeline was 

CO M M I T T E E  F O C u S — S A F E T y

Victim’s path through the sewer
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attached. kroenert added, “it was great working with people who 
didn’t lose their cool and are well-versed in their training.”

For the rescue, 2-man entry teams with retrieval hoists set up at 
three sewer tunnel access points at the plant. Not knowing exactly 
where the man was, they followed the sound of his voice and 
quickly realized he had passed the first opening, made it through 
the energy dissipator and entered the 48-inch pipe leading to the 
headworks. They waited anxiously at the next manhole, hoping to 
snag him and hook him to a lifeline.

Resigned to the possibility that this could become a body 
recovery effort, they peered down the hole. Finally a hand 
reached out from the wastewater and grabbed the rope. very 
much alive, the man emerged from the pipe and stood up on the 
manhole ladder. in seconds, rescuers hooked onto his harness and 
hoisted him out of the hole, to an eruption of cheers.

All utility maintenance and operation employees must pass 
confined space entry and fall protection training, including man-
datory annual manhole and confined space drills with everyone 
training in the role of the rescuer as well as the person being res-
cued. The utility spends about $9,400 each year on confined space 
refresher training and $250,000 for personal protective gear, larger 
equipment and vehicle safety systems. in 2010, the utility docu-
mented over 938 hours of formal safety training.

Pierce County’s commitment to constant and sustained 
safety practices resulted in real financial savings. Although the 
department of Labor and industries investigation found the 
County was not responsible for the accident, if anything had been 

out of compliance the fines could have ranged from $25,000 to 
$500,000.

The utility workers feel teamwork contributes to their safety-
oriented culture, and continuous safety training is the cornerstone 
of their best management practices. For them, high standards in 
safety and housekeeping are normal operations even in a business 
often overwhelmed with compliance challenges. This time, their 
high standards proved invaluable during one very exceptional 
operation.

You may contact Gloria Van Spanckeren at gvanspa@co.pierce.wa.us

CO M M I T T E E  F O C u S — S A F E T y

rescuers pull the victim from the manhole.

Group photo of rescuers Confined space training prepared rescuers to save a life. 
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By Eddie Speer, P.E., CDM

When the hydraulic capacity of either the treatment plant or 
part of the interceptor is exhausted, the owner faces one of the 
following choices:

 •  increase the capacity

 • Reduce the load (fix inflow/infiltration, green stormwater 
infrastructure, etc.)

 • Use existing storage or build new storage to temporarily han-
dle excess flow when dealing with weather capacity issues

increasing capacity is the simplest option to understand, but 
if the bottleneck is in the collection system the project may cover 
many miles of pipe and the capital cost is prohibitive. Reducing 
the load is an attractive option and should be explored, but it usu-
ally yields very modest results that are measured over the course 
of decades.

in some cases, especially in older systems, storage within the 
existing collection system may be available. Alternatively, storage 
tanks are being built across the country to address this issue. This 
article will take a brief look at the configurations of these facilities.

IN-LINE VERSUS OFF-LINE

A common criterion for describing a storage facility is whether 
it operates with flow continuously entering and exiting the struc-
ture, which is referred to as in-line storage. This configuration is 
commonly used when the storage is essentially a very large diam-
eter pipe or box culvert that can be used both for conveyance and 
storage. An optional outlet can be designed to release to an over-
flow when the storage is full.

A key element for in-line storage is controlling the downstream 
end, which dictates when storage will be used during high flow 
situations. Usually an orifice, gate, or small diameter outlet is used 
to control the volume of flow travelling downstream. in this kind 
of setup the storage drains by gravity when downstream condi-
tions allow, at the end of the storm event. For in-line storage it is 
important to maintain minimum velocities, especially during low-
flow periods. A cunette or low-flow channel is often included in 
the design for this reason. A special case of in-line storage would 
be the utilization of a pump station with a very large wet well or 
large interceptor upstream. The pumps are programmed to regu-
late the rate of downstream flow to match the treatment capacity 
while using the capacity upstream to store excess flows.

Storing in the 
Collection System 
during Wet Weather

CO M M I T T E E  F O C u S — CO L L E C T I O N  S yS T E M S
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An off-line storage facility is used to store flow above what is 
normally conveyed (or above what can physically be conveyed) 
to treatment. While there are a number of ways to configure this, 
there are typically two appurtenances associated with an off-
line tank: one to send flow into the storage and another to drain, 
or dewater, the storage. For the former, a weir or gate is typically 
used. For dewatering, a common objective is to avoid the cost and 
maintenance of providing pumps to send the stored flow back 
into the trunk or interceptor. Achieving this will depend on the lay-
out of the storage and the elevation of the downstream pipeline. 
in some cases, control of the storage outlet is handled with an ori-
fice or gated structure. Preventing backflow into the storage from 
the downstream end is also required.

CO M M I T T E E  F O C u S — CO L L E C T I O N  S yS T E M S

www.hdrinc.com

Innovation
Sustainable Wastewater Solutions

Rendering, Mt. Vernon Wastewater Treatment Plant Expansion, Mt. Vernon, WA Henderson/ML King CSO Project and Pump Station,  King County, WA

425.450.6200
Portland
503.423.3700

Pasco
509.546.2040

Gig Harbor
253.858.5262

Burlington
360.588.7000

Olympia
360.570.4400

Spokane
509.343.8500

Bellevue

Wastewater Treatment & Conveyance

Water Quality / Regulatory Compliance

Biosolids Management

Odor Control Systems

Industrial Wastewater

Water Reuse Planning & Treatment

Financial, Rate, & Economic Services

Construction Management

Boise 
208.387.7000

odors will be a problem unless the tank is cleaned after each 
use. Solids will settle to the bottom and a wash-down or cleaning 
will be required. Automatic systems can perform this function, but 
they must be maintained and monitored.

DUAL-USE FACILITIES

in some cases, the construction of additional conveyance 
capacity leads to a large diameter parallel line that can also be 
used for storage. or, a conduit connecting two distinct basins may 
be up-sized to provide temporary storage for high wet-weather 
flows. This may lead to competing objectives when determin-
ing operating procedures or designing automated gate functions. 
For example, a relief sewer may provide additional conveyance to 
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protect a local neighborhood from flooding, while providing addi-
tional storage to prevent overflows into a local waterway. if the 
storage is in use, the conveyance capabilities are hindered.

CONTROLLING WHAT GOES IN, 
AND WHAT COMES OUT

The effectiveness of storage will be improved by better con-
trol of the inflow and outflow rates. Passive structures such as 
weirs and orifices are very common and don’t require much 

maintenance. however, active controls including float gates, 
motor operated gates, inflatable dams, pinch valves and pumps 
will provide better flexibility in operating the storage, and in most 
cases, can reduce the size of the tank while providing the same 
protection as a passively operated facility.

An important issue to determine for wet weather flows is when 
to drain the facility. in the coastal areas of the Northwest, the 
concerns are not usually the summer thunderstorms that heap 
volumes of water onto our systems, but the winter “Pineapple 
Express” that generates back-to-back waves of rain. you do not 
want to be caught with your storage tank still full when the next 
rain approaches. A monitoring system is usually employed to pro-
vide control signals to pumps or actuators to drain the system 
based on downstream conditions. The data generated from the 
monitoring system can also provide helpful information for com-
pliance reporting and system modeling.

Finally, storage can also be beneficial if it is located near the 
treatment facility and can be used in flow equalization. due to the 
reduction in fluctuation of the influent flow, the treatment pro-
cesses provide higher quality effluent.

You may contact Eddie Speer at speered@cdm.com

GE Water & Process Technologies

Trusted Performance  
in the Pacific Northwest
More than 40 wastewater plants in the northwest trust ZeeWeed* MBR to deliver robust and  

reliable performance that meets or exceeds the most stringent discharge and reuse  

regulations. Our packaged and custom solutions offer modular flexibility and long-term  

value for greenfield or retrofit plants of all sizes. Proven to perform in tough applications  

worldwide, every ZeeWeed MBR is backed by local service, 24/7 support and nearly  

30 years of industry expertise. 

Learn more at www.ge.com/water or contact our regional representative,  

APSCO Inc., to put your community on the ZeeWeed map.

GE Water & Process Technologies, Portland: 503.471.1453  •  APSCO Inc., Kirkland and Corvalis: 800.791.6195
*Trademark General Electric Company. May be registered in one or more countries.

ZeeWeed_Instltn_Ad_7.5x5.indd   1 8/14/09   9:09 AM

Continued from previous page
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SJWP State Winners Announced
The Water Environment Federation 

(WEF) recently announced the 2011 state 
winners of the U.S. Stockholm Junior Water 
Prize (SJWP)—the most prestigious youth 
award for a water-related science project. 
PNCWA will sponsor the Pacific Northwest 
state winners and their science teachers to 
attend the national competition, hosted by 
the illinois Water Environment Association, 
June 23-25, 2011 at the Palmer house 
hilton in Chicago. PNCWA also provides a 
$100 award to each state winner and funds 
both the winning student and teacher to 
attend the PNCWA annual conference.

The purpose of the SJWP program is to 
increase students’ interest in water-related 
issues and research and to raise aware- 
ness about global water challenges. 

The competition is open to projects aimed 
at enhancing the quality of life through 
improvement of water quality, water 
resources management, water protection, 
and water and wastewater treatment.

THE PNCWA STATE WINNERS ARE:

oregon: Ajay krishnan

Improving the Generation of Electricity 
and the Treatment of Wastewater in a Novel 
Dual-Chambered Mediator-less Microbial 
Fuel Cell

oregon Episcopal School, Science 
Teacher—Catherine Molloseau

Washington: kathryn McClintic

Can You Drink a River? An Evaluation 
of Solar Disinfection Efficiency in the 
Inactivation of E.coli and Coliform Bacteria at 
a Northern Latitude

Cedarcrest high School, Science  
Teacher —kellie halverson

PNCWA representative Sheri Wantland with Oregon SJWP 
winner Ajay Krishnan and his teacher Catherine Molloseau 
at Oregon Episcopal School



The ECO-THERM® process 
substantially reduces 
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by generating a Class “A” 
product which has minimal 
use restrictions and can 
optionally be prepared 
for retail distribution.  The 
pasteurized biosolid’s 
relatively high nutrient 
content (i.e., total 

nitrogen and phosphorus 
concentrations) makes the 
product a very valuable 
soil conditioner.

The ECO-THERM® 
process fits easily into 
both existing and new  
wastewater plants which 
utilize anaerobic sludge 
digestion. 
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Current trends are moving toward both land application and the use of 
Class “A” biosolids.
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We are focused on client needs, bringing decades of 
engineering and scientific experience to every project.

Boise  |  Portland  |  Salt Lake City  |  Seattle

Offices Nationwide  |  100% Environmental
Employee owned  |  BrownandCaldwell.com

Parametrix

Specializing in All Facets of Wastewater 
Conveyance and Treatment
•	 Facility	planning
•	 Treatment	plant	design	and	construction
•	 Nutrient	removal
•	 UV	disinfection
•	 Sequencing	Batch	Reactors
•	 Membrane	Bio	Reactors

•	 Pump	stations	and	force	mains
•	 Collection	system	construction	and	rehabilitation

www.parametrix.com   •   253.863.5128

ENGINEERING    PLANNING   ENVIRONMENTAL SCIENCE

Update on the  
Washington State Reclaimed Water Rule
By Chad Newton, P.E., 
Gray & Osborne

in Washington State, the 
department of Ecology and 
the department of health 
administer a reclaimed water 
program based on the 1997 
Water Reclamation and Reuse 
Standards. in 2006 the State 
legislature directed the 
departments to develop a 
new Reclaimed Water Rule, a 
state regulation that would 
provide a consistent and effi-
cient regulatory process 
that supersedes the current 
guideline standards. A Rule 
Advisory Committee was 

CO M M I T T E E  F O C u S — WAT E r  r E u S E

established, along with sev-
eral subcommittees such as 
the Technical Advisory Panel 
and the Water Rights Advisory 
Committee. These commit-
tees met between 2006 and 
2010, and the current draft of 
the Reclaimed Water Rule, which 
will be labeled Chapter 173-219 
WAC, was made available to the 
public in May 2010. The draft 
rule may be downloaded from 
the internet at: http://www.ecy.
wa.gov/programs/wq/reclaim.

To be flexible enough to 
stand the test of time, the Rule 

refers to a Reclaimed Water 
Facilities Manual, a.k.a. the 
“Purple book,” for supplemen-
tal guidance on implementing 
the Rule. This guidance doc-
ument, which would be a 
companion to the “orange 
book” of guidelines for waste-
water treatment plants, could 
be revised more frequently 
than the Rule to keep up with 
changes in science and treat-
ment technology. A draft of 
the purple book has been 
developed for review by the 
Rule Advisory Committee.

The legislature initially 
required the Rule to be com-
pleted by the end of 2010. 
however, the governor’s mor-
atorium on non-critical rule 
development and adoption 
during 2011 (Executive order 
10-06) has delayed finalization 
of the Rule. Ecology anticipates 
that the Rule and the associ-
ated Reclaimed Water Facilities 
Manual will become effective 
during 2012 or 2013.

You may contact Chad Newton at 
cnewton@g-o.com
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All-day Ops Challenge Workshop a Resounding Success!

The PNCWA operations Challenge 
Committee hosted a workshop for pro-
spective new operations Challenge 
participants on May 19, 2011 in hillsboro, 
oregon. The workshop was a resounding 
success, with nine new prospective par-
ticipants or judges from king County and 
the City of Tacoma in Washington and 
veolia Water (Gresham) and the City of 
Glide in oregon. The day- long workshop 
was hosted by Clean Water Services begin-
ning with a morning session at the CWS 
Administration building Complex where an 
overview of the five operations Challenge 
events (Process, Laboratory, Collections, 
Maintenance and Safety) was provided 

participants (0.50 CEUs in water and 
wastewater for oregon and 0.50 CEUs in 
wastewater for Washington). due to the 
success, it is anticipated the workshop will 
be repeated each year in May as long as 
there is interest. Many thanks to PNCWA for 
providing lunch and refreshments, Clean 
Water Services for organizing morning 
refreshments, kennedy/Jenks for organizing 
the lunch menu, kennedy/Jenks and brown 
and Caldwell ops Challenge Team Members 
who helped with the afternoon session, 
and especially to CWS ops Challenge team 
who provided the training.

along with video followed by a detailed 
discussion of the process control event to 
provide new participants with strategies 
for maximizing scoring.

After the morning session, the work-
shop moved on to CWS’ training facility at 
the nearby hillsboro WWTP where CWS 
operations Challenge team members pro-
vided demonstrations of the four other 
events. Lunch was provided after the event 
demonstrations, followed by an afternoon 
session where participants were organized 
into teams for some hands-on walk-
throughs on each of the events.

Continuing education credits (CEUs) 
were provided at no charge to workshop 

HIRE SMARTER— 
make an employment
connection in 2011
PNCWA Careers is still the premier online employment resource for 

the water and wastewater industry in the Pacific Northwest. Employers 

target qualified and interested candidates!

PNCWA Careers continuously links top quality candidates with the most 

dynamic employers.

EMPLOYER FEATURES

208.455.8381 for more info
http://careers.pncwa.org

• Quick and easy job posting

• Access to quality candidates

• Online reports with job activity statistics

• Simple and affordable pricing

• Featured employer option

FREE FEATURES

FOR JOB SEEKERS
• Free resume posting

• Advanced job searching 

• Increased exposure

• Optional e-mail alerts

Clean Water Services river rangers 
demonstrate the lab event to work-
shop participants.

Pam randolph from the City of 
Tacoma practices cutting the pipe 
for the Collections Event. Pam will 
be part of an all-women team at the 
Vancouver conference.

Workshop participants from Veolia 
Water (Gresham WWTP), Tacoma and 
Glide work together to complete a 
practice run on the Laboratory Event.

King County, shown here practicing 
the Safety Event, will be participating 
in the Operations Challenge at the 
Vancouver Conference.

CO M M I T T E E  F O C u S — O P S  C h A L L E N G E

By Preston Van Meter, Kennedy/Jenks Consultants
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Northwest Washington 
Section has been working 
with Skagit valley Community 
College to promote their 
Wastewater Certificate pro-
gram. The section encourages 
education and is taking an 
active role in promoting and 
encouraging the training and 
placement of new operators. 
our May 18th Section meet-
ing was held at Skagit valley 
College and was an opportu-
nity for students to meet with 
operators and managers from 
several plants in the area. We 
look forward to continuing our 
new partnership with the col-
lege to promote our industry 
and to encourage quality can-
didates to join us in this vital 
and fulfilling industry.

Olympic Section elected 
new officers: President Al 
Chrisman, City of Sequim 
Treatment Plant, vice President 
Mike Cays, Sunland Water 
district, and Treasurer Lorisa 
Watkins, West Sound Utility 
district.

Yakima Valley Section 
held a meeting at the City 
of Richland’s Wastewater 
Treatment Facility on March 
9th to discuss improving mem-
bership, plan for the year’s 
events, and to elect new offi-
cers. The Section’s new officers 
are Tom helgeson, President; 
dean Smith, President-Elect; 
keri higgins, vice president; 
and Steve hatke, Secretary-
Treasurer. Plans are underway 
for other events to take place 

Section 
NEWS
Section Leaders—email your news and pictures to 
your Regional Director and copy the newsletter editor,                 
wantlands@cleanwaterservices.org.

throughout the year. The West 
Pasco Water Treatment Plant 
was the site of a June 8th meet-
ing, featuring a training session 
on Membrane Filtration by 
dean Smith of the Washington 
department of Ecology.

Southwest Idaho 
Operators Section (SWIOS) 
held a great CEU approved 
training in April on Primary 
Treatment by Cyndy bratz of 
brown and Caldwell at disaster 
kleenup in Nampa with lunch 
provided by  veolia Water-
North America. The June CEU 
training will be Sampling 
by Mike Moore of Analytical 
Laboratories in kuna, idaho. 
in August, the topic will be 
Electrical/Pump Training by Joe 
Evans of PumpTech in Garden 

City, idaho. Check your SWioS 
training schedules for more 
details. All training classes are 
free of charge to our members, 
and lunch is always provided. 
Please contact Laurelei ball, 
SWioS President Elect, if you 
have any additional questions 
or comments about upcoming 
SWioS trainings or events at 
lball@meridiancity.org.

PNCWA Newsletter Submission Guidelines
The PNCWA quarterly newsletter is built on articles contributed by PNCWA members. Each issue has 
a focus topic selected by the PNCWA board and refined by the Editorial Advisory Group to address 
technical, community-based, case study and regulatory themes. if you have a story idea or an article 
to submit, please use the following guidelines. 

 • 200 to 500 words (longer 
articles may be accepted, 
space permitting) 

 • No overt marketing, but it’s 
fine to talk about your  
company’s achievements 

Upcoming 
focus topics: 

2011 Q3 Asset 
Management— 
deadline August 1

2011 Q4 Energy &  
Energy Recovery— 
deadline November 15

2012 Q1 Threats to  
Water Quality— 
deadline February 15 Please submit articles to Sheri Wantland at wantlands@cleanwaterservices.org

 • high resolution color photos 
or graphics, if possible 

 • Provide author email for 
readers to contact

S E C T I O N  N E W S
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Sustainability: 
Big Challenges,  
Big Opportunities 

Welcome to the Sustainability 
focus issue of the PNCWA 
newsletter!  it’s an exciting and 

challenging time for municipal organiza-
tions and consultants in the environmental 
field. We face daunting challenges for 
a wide variety of sustainability-related 
issues, ranging from the financial sus-
tainability of organizations with aging 
infrastructure and increasing regulatory 
requirements to the environmental sus-
tainability of rivers receiving pollutants 
that our wastewater treatment plants are 
ill-equipped to remove. 

however, in the face of these challenges 
and many others there are also inspiring 
examples of innovative solutions that are 
being implemented to make a difference. 
Many organizations have set far-reaching 
goals and are taking action to reduce their 
energy use and carbon emissions, reduce 
the impacts of their purchasing practices, 
and continue to improve water quality. our 
industry is constantly re-examining and 
improving how we meet the needs of both 
society and the environment through our 
work.

As operators, engineers, scientists and 
planners, one of our primary roles is solv-
ing problems. Sustainability problems are 
complex and interconnected with many 
aspects of our infrastructure, how we do 
our work, and our way of life. True sustain-
ability is a very long-term goal. however, 
every step we take to become more in 
alignment with sustainability principles 

By Jennifer Belknap Williamson, P.E., LEED AP, City of Gresham, 
PNCWA Sustainability Committee Chair

is an important step in the right direction 
toward the goal of prosperous, healthy 
communities and a well-functioning 
environment. 

This issue of the PNCWA newsletter is 
dedicated to showcasing ideas and actions 
for tackling sustainability problems suc-
cessfully. our focus in this issue is on broad 
sustainability issues, going beyond energy 
challenges alone. Stay tuned for an excel-
lent newsletter dedicated to energy topics 
in the Winter 2011 issue. 

in this current issue, you will find 
perspectives on the challenges and oppor-
tunities facing municipal organizations 
related to water quality, water availabil-
ity, climate change, energy, biodiversity 
and social systems. The focus on sustain-
ability starts off with an overview by Chad 
Newton of how wastewater utilities can 
improve their own sustainability and resil-
iency. other highlights include:

 • The City of Meridian, id shares their 
work integrating sustainability into the 
Comprehensive Plan and activities of 
the Public Works department

 • The City of yakima, WA describes their 
holistic approach to meeting TMdLs in 
the yakima River

 • The City of Corvallis, oR provides an 
overview of their nutrient recovery 
process

 • The Freshwater Trust shares examples 
of meeting regulatory requirements 
through innovative approaches such 
as stream restoration

 • oregon ACWA summarizes how 
WWTPs can maximize their positive 
impact in the community as big Green 
Machines

 • The PNCWA Collections Committee 
shares input on potentially reducing 
costs by storing in the collection sys-
tem during wet weather

 • A fascinating look at a new method of 
providing reclaimed water using pas-
teurization in ventura, CA

 • ideas for integrating sustainability at 
home as well as at work

We hope this issue is inspiring and 
encourages your creative passion for 
developing new solutions to sustainabil-
ity challenges. The PNCWA Sustainability 
Committee is currently developing plans 
for webinars, workshops and other educa-
tional activities on sustainability topics to 
help PNCWA members. Please let us know 
if there are any topics you would like to 
learn more about!

You can reach Jennifer, the Chair of the  
PNCWA Sustainability Committee, at 
j.belknap.williamson@greshamoregon.gov

F O C u S — S u S TA I N A b I L I T y
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The Sustainable and 
Resilient Wastewater Utility

Sustainability is simply the ability to continue 
anything indefinitely. Sustainability can be 
evaluated in three dimensions: environmen-

tal, social and financial, also known as the “triple 
bottom line.”  Resiliency, a related concept, refers to 
the ability to absorb adverse shocks without crisis. 
The Brundtland Commission of the United Nations 
in 1987 defined sustainable development as “devel-
opment that meets the needs of the present without 
compromising the ability of future generations to 
meet their own needs.”  Which are the most sig-
nificant unsustainable practices in our society, and 
what can utilities do to increase their sustainabil-
ity and resiliency? We face drastic changes in the 
next few decades, which will place new stresses on 
utilities. Successful utilities will incorporate a sus-
tainability ethic into all decisions. 

GLOBAL CLIMATE CHANGE

The earth’s atmosphere had a carbon dioxide 
(CO2) concentration of around 280 parts per million 
throughout the pre-industrial era. Currently the 
concentration is 385 ppm and rising due to wide-
spread fossil fuel burning (coal, oil and natural 
gas, also known as methane). In the 1980s scientific 
consensus developed that the greenhouse effect 
of CO2 would result in a warmer global average 
temperature. Observed trends over the past three 
decades have only confirmed the initial hypoth-
esis. James Hansen of NASA wrote: “If humanity 
wishes to preserve a planet similar to that on 
which civilization developed and to which life on 
Earth is adapted, paleoclimate evidence and ongo-
ing climate change suggest that CO2 will need to 
be reduced from its current 385 ppm to at most 350 
ppm.”  To do otherwise is environmentally unsus-
tainable for the complex webs of the biosphere. 

By Chad Newton, P.E., Gray & Osborne, Inc.

Reducing and reversing global climate change 
will require transformation of our systems. The 
Water Environment Federation (WEF) has issued 
a resolution urging wastewater utilities to become 
community leaders for mitigating climate change.

OIL DEPLETION

Fossil fuels have powered the industrial revo-
lution in an accelerating fashion since World War 
II. Global oil consumption increased from 7 mil-
lion barrels per year in 1945 to 85 million barrels 
in 2005, due to ever expanding fleets of cars, trucks 
and ships. The International Energy Agency has 
announced that peak production of conventional 
crude oil occurred in 2006. With conventional oil 
fields (the “cheap oil”) being depleted throughout 
the world, exploration has shifted to expen-
sive supplies such as deepwater off-shore and 
tar sands. Since 2006 the effect has been high oil 
prices marked by extreme volatility. Gasoline at 
$4.00/gallon, as we have seen recently, is finan-
cially unsustainable for many households and 
businesses. Cheap energy has allowed many 
unsustainable practices to flourish, but what is 
unsustainable will, by definition, come to an end 
eventually. 

HABITAT AND BIODIVERSITy LOSS

Expanding and intensifying human activities 
have shrunk and degraded natural habitat, result-
ing in biodiversity loss and extinctions of entire 
species. The International Union for Conservation 
of Nature (IUCN) estimates that 900 species have 
gone extinct in the modern era and extinctions 
continue at more than 100 times the natural rate. 
Just as significant, pollution degrades the natural 
habitat for the remaining species, reducing ecosys-
tem services and biodiversity as only the hardiest 
species thrive. In our region, wild salmon popu-
lations have dropped precipitously for reasons 

F O C u S — S u S TA I N A b I L I T y

Wind turbine installation at the 
Atlantic County utilities  
Authority (NJ) Wastewater 
Treatment Facility
photo CredIt: morteNsoN  
CoNstruCtIoN/Lee verNoN 
studIos
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including stream pollution and stream tempera-
ture increases. Continued habitat degradation and 
species extinction are simply environmentally 
unsustainable. 

SOCIAL SUSTAINABILITy

Can our social structures be continued indef-
initely? The “baby boom” generation is edging 
towards retirement, and lifelong skills and insti-
tutional knowledge could travel with them. Social 
sustainability requires a proactive process to trans-
fer that knowledge to the next generation. Cost of 
living is a social and financial sustainability issue. 
It is mathematically unsustainable for the cost of 
any essential service, such as medical care or utili-
ties, to grow at a faster rate than wages. Eventually 
the poor are shut out and forced to go “off-grid.”

HOW CAN WASTEWATER UTILITIES 
IMPROVE THEIR OWN SUSTAINABILITy 
AND RESILIENCy?

In the face of these broad threats from unsus-
tainable systems, how can utilities respond?  

Water and wastewater utilities may be affected 
by climate change in a few different ways:

 • If unchecked, climate change will have a 
significant effect on water resources. In the 
Pacific Northwest, climate models have pre-
dicted warmer and wetter winters leading 
to reduced mountain snowpack. To maintain 
resiliency, communities that rely on snowpack 
for water supply can identify other resources 
or reduce consumption.

 • Climate change will lead to rising sea levels. 
Resilient utilities with coastal facilities can 
prepare by developing flooding defenses and 
protecting drinking water aquifers from salt-
water intrusion.

 • Climate change mitigation requires reduction 
of fossil fuel combustion. Utilities that rely on 
electricity produced by fossil fuels may face 
increased costs as carbon taxes or credits are 
imposed. 

The primary component of the carbon footprint 
for wastewater systems is electricity consump-
tion. Utilities consume a lot of electricity, 30 to 60 
percent of a typical municipal government’s total. 
Even facilities supplied with renewable electricity 
sources, such as hydropower, will face pressure for 
conservation as renewable supplies are stretched 
thinner. Many electric utilities offer financial incen-
tives for energy conservation projects. WEF MOP 
32, Energy Conservation in Water and Wastewater 
Facilities is a great resource. Beyond conservation, 
utilities can look to their facilities for electrical pro-
duction with a goal of net-zero energy:

 • Anaerobic digestion produces methane, which 
can be burnt for facility heat or electricity, or 
refined into natural gas. Gas microturbine 
technology is becoming available in smaller 
sizes for cost-efficient electricity production 
from methane.

Solar Array at the hill Canyon Wastewater Treatment Plant, Camarillo, California.  The Array provides about 15% of the facility’s energy needs.
photo CredIt: peter beNNett/greeN stoCK photos



Continued from previous page

20    PNCWA NEWSLETTER    |    SUMMER 2011   

 • Energy can be recovered from water flow-
ing downhill via micro-hydropower turbines. 
Opportunities for energy recovery abound 
throughout water distribution and wastewater 
collection and treatment systems, particularly 
in areas with significant topography. If you 
pay to pump water up a hill, why not make 
money when it flows back down the hill?  

 • Thermal energy can also be recovered from 
wastewater, as a heat source for heat pumps 
and district energy systems, such as at the 
Olympic Village in Vancouver.

 • Facility sites can be evaluated for renewable 
energy potential. Utilities may be able to off-
set their electric bills through on-site solar, 
such as several sites in California including 
Camarillo, or wind power installations, such 
as at the Atlantic County Utilities Authority 
(New Jersey).

In the face of oil depletion, resilient utilities will 
reduce their reliance on gasoline-powered main-
tenance equipment and diesel-powered standby 
generators, and provide employees with transpor-
tation choices. How would $10/gallon diesel affect 
your sewer inspection program? What if diesel 
deliveries became unreliable? Utilities can increase 
their resiliency by increasing on-site fuel storage, 
but better yet by switching to electric-powered 
equipment and vehicles.

Despite valiant efforts, wastewater effluent dis-
charge s can degrade the natural environment and 
reduce biodiversity. Endocrine disrupting chem-
icals and pharmaceuticals (“micropollutants”) 
may pass through conventional treatment facili-
ties at concentrations that cause harm to aquatic 
organisms. Accumulation of persistent toxic 
chemicals throughout the natural environment is 

unsustainable. Research is ongoing into the fate 
of micropollutants through treatment processes 
and their effect in the aquatic environment. If it is 
determined that concentrations must be reduced to 
protect the environment, the benefit of additional 
treatment processes should be weighed against 
(significantly) increased electricity consumption 
and the social effects of increased utility rates. 
Source control and commercial phase-out may 
be more sustainable approaches to biodiversity 
protection.

Utilities can increase their social sustainability 
through pro-active mentorship programs, which 
transfer skills and institutional knowledge from 
retiring workers to younger staff. Resiliency can be 
improved through cross-training, so that multiple 
people are trained to do any task. 

Sustainable utilities need to balance capital 
and operations costs against the social and finan-
cial sustainability of their ratepayers. In the face of 
oil depletion, utilities may have increasing pres-
sure to minimize rate increases simultaneous 
with increased expenses and pressure to improve 
environmental performance. To respond to these 
pressures, sustainable utilities must strive to mini-
mize required inputs (of energy and money) while 
maximizing internal resources (electric genera-
tion potential, microorganisms and knowledgeable 
staff) to provide the best available service to cus-
tomers and protection to the natural environment. 
Sustainability can be most simply defined as the 
ability to continue doing what you’re doing forever.

You may contact Chad Newton at cnewton@g-o.com

F O C u S — S u S TA I N A b I L I T y

Opportunities for energy recovery abound 
throughout water distribution and wastewater 
collection and treatment systems, particularly in 
areas with significant topography.
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Adaptive Implementation Puts the 
Yakima Basin on a Sustainable Track

setting very low nutrient and tempera-
ture limits for NPDES permit holders 
through the process of determining 
Total Maximum Daily Loads (TMDL). 
Loading limits are then assigned to the 
individual dischargers in what has been 
called a “standard implementation” 
of the TMDL. Standard implementa-
tion (SI) can work well if there is a high 
degree of certainty that if loads are 
reduced by X% that water quality stan-
dards will be met.

However, in a basin such as the 
Yakima where water quality impair-
ments are the result of multiple 
stressors, are dominated by non-point 
source contributions, and result from 
broad source categories with diverse 
stakeholder interests there is a very 
high level of uncertainty that a standard 
implementation will result in the neces-
sary water quality improvements.

Requiring NPDES permit hold-
ers to achieve very low phosphorus or 
nitrogen limits could cost tens of mil-
lions of dollars with little certainty that 
these limits would improve pH, DO 

Most wastewater treatment 
facilities face a similar 
challenge of balancing com-

peting demands between replacing 
aging infrastructure, maintaining plant 
capacity and meeting increasingly strin-
gent effluent limits. Facility managers 
and engineers at the City of Yakima’s 
Regional Wastewater Treatment Facility 
(YRWWTF) realize that a proactive 
approach to this challenge is the only 
practical path forward for an orga-
nization whose goal is to protect the 
environment and protect its ratepayers 
from excessively high rate increases. 

The Yakima River is impaired for pH, 
dissolved oxygen (DO) and tempera-
ture. These impairments are not caused 
by any one source of pollution or pollut-
ants in the basin, but by the collective 
influence of nutrient loading, habitat 
degradation and stream flow impair-
ments. The Washington Department of 
Ecology’s (Ecology) approach to such 
impairments has typically involved 

and temperatures in the river. At the 
same time, SI TMDLs do not consider 
the global impacts of increasing reliance 
on energy, steel, concrete and chemical 
resources used to comply with locally 
applied permit limits. Recognizing this 
unique water quality challenge, Yakima 
Basin stakeholders are working with 
Ecology’s Central Regional Office to 
develop an adaptive implementation 
(AI) approach. As Ecology learns more 
about the Yakima River’s needs, they 
are supporting the conclusion that an 
SI TMDL may not be the most effective 
course of action to restore the local or 
global environment.

The guiding principle of adaptive 
 implementation is that high levels of 
uncertainty can be most effectively 
addressed through a “learning while 
doing” approach. Under this AI approach, 
a water quality implementation plan 
would be prepared and initial control 
actions taken. Then there would be an 
ongoing assessment of the efficacy and 

By Ryan Anderson, City of Yakima Wastewater Division and 
Thomas E. Coleman, P.E., consulting engineer for the City of Yakima

Aerial view of the yakima floodplain Courtesy of tom eLLIot of the yaKama NatIoN WILdLIfe program
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costs of the actions, and revisions then 
made to the implementation plan, based 
on new analyses. 

An AI approach can help direct 
investments into projects that cost effec-
tively lower nutrient loading at point 
sources and nonpoint sources. At the 
same time, the process would iden-
tify floodplain, riparian zone and other 
ecosystem improvements necessary 
to improve water quality. The success 
of the AI process in achieving water 
quality improvement goals depends 
on the formation of a strong collabora-
tive partnership of the stakeholders. 
The partnership must be committed to 
long-term monitoring and evaluation of 
water quality improvement measures 
to ensure that effective steps towards 

meeting multiple environmental objec-
tives associated with cleaner water are 
being implemented.

Recently, the South Central 
Washington Resource Conservation 
and Development Council (RC & D) 
formed a new committee called the 
Yakima Basin Clean Water Partnership 
(YBCWP). RC&D broadly represents 
stakeholders in the Basin. Its member 
sponsors include cities, conservation 
districts and the Yakama Nation. The 
YBCWP was formed to address 303(d) 
listings sustainably and will serve as the 
forum for identifying the important first 
steps in this process.

The City of Yakima is one of the 
RC&D sponsors and a strongly com-
mitted supporter of the water quality 
partnership. Proactive steps which 
the City plans to implement at the 
YRWWTF over the next two years con-
sistent with the AI approach include 
biological phosphorus removal and stru-
vite recovery, anaerobic pretreatment of 
industrial wastewater, and floodplain 
restoration of city-owned property next 
to the river.

The floodplain restoration project 
will restore several ecological func-
tions important to salmon recovery and 
water quality in the Gap to Gap reach of 
the Yakima River. The first phase of the 
project will restore functioning spring-
brook habitat connected to the Yakima 
River. Spring-brooks return hypho-
rheic and other groundwater flow to 
the river and create year-round thermal 

refuge for juvenile salmon. The second 
phase of the project will involve contin-
ued establishment of native vegetation 
and creation of side channels. Some 
side channels may be in connectivity 
with surface flow and some will only 
be watered at their downstream points. 
Side channels, and their biological and 
chemical complexity, provide more 
habitat for juvenile Chinook and coho 
salmon as well as steelhead trout. They 
also serve as flow paths for surface and 
hyporheic flow, at various scales, that 
cause nitrogen and phosphorus atten-
uation. Side channels are important 
thermal buffers in river systems. 

The third phase of the floodplain 
restoration project may occur if levies 
in the Gap to Gap reach are set back. 
This will allow for a better balance of 
material transport and storage, con-
tinued development of side channel 
and spring-brook features beneficial to 
salmon and water quality, and will also 
cause the river to migrate away from the 
YRWWTF through channel avulsion. 
The city would then discharge treated 
wastewater to its restored floodplain 
channels in order to ensure that the eco-
logical features of its restoration project 
are maintained. As the efficacy of flood-
plain restoration is demonstrated, an 
ecosystem marketplace may be used to 
encourage even more restoration of eco-
logical infrastructure.

You may contact Ryan Anderson at rcanders@ci.yakima.wa.us

The guiding principle of adaptive implementation is 
that high levels of uncertainty can be most effectively 
addressed through a “learning while doing” approach.
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Aerial photo of Corvallis wastewater reclamation plant

S ince 1997, the City of Corvallis wastewater reclama-
tion plant has accepted a total of 200 million gallons 
of leachate from the nearby Coffin Butte regional 

landfill site. The current leachate contribution to the plant 
averages 75,000 gallons per day. The original Corvallis 4.6 
mgd dry-weather-flow treatment plant was constructed 
in 1955. It was upgraded in 1964 to 6.4 mgd with trick-
ling filters, and upgraded again in 1978 to 9.7 mgd with the 
addition of the activated sludge process. In 2000, a separate 
85 mgd combined sewer overflow treatment facility and 
new digester complex were built. The plant discharges to 
the Willamette River.

Leachate from Coffin Butte is very high strength, hav-
ing an ammonia concentration greater than 1,200 mg/L 
ammonia. The leachate also contains a host of additional 
contaminants and is comparable to the highest strength 
examples of the material from landfills around the world, 
i.e. Tehran, Iran and Hong Kong, China.

The volume of leachate is restricted to 0.5 – 1.0% of daily 
plant flow due to high levels of 1) ammonia; 2) true color 
(6,300 platinum-cobalt units – very, very black!); 3) mag-
nesium (enhanced struvite formation potential); 4) zinc 
(allowable local-limit head works loading); and 5) pro-
cess control issues (low temperature ammonia toxicity and 
warm weather nitrification D.O. requirements).

 Leachate tipped at Corvallis represents 65% of the leach-
ate generated at the landfill. The balance is transported by 

By Dan Hanthorn, Operations Manager, City of Corvallis

Corvallis Nutrient Recovery from Wastewater
tanker truck up to 450 miles to alternate treatment loca-
tions. The landfill has been looking for a solution to reduce 
logistics and stabilize expenses.

Recognizing that the City was competent in treating 
liquid waste in the way the landfill’s core competency is 
managing solid waste, Coffin Butte was receptive to the 
City’s proposal to provide leachate pretreatment services. 
Pretreatment of leachate enables the intake of greater vol-
umes of the waste. 

Beginning in April 2010, various pretreatment options 
were explored. Candidate pretreatment processes included: 
Ozone, Ostara, Liqui-Cell, air stripping, Sharon, AT3, 
Anammox, BNR, constructed wetlands and others. A Triple 
Bottom Line (TBL) analysis evaluated capitalization cost, 
O&M expense, energy and chemical requirements, process 
footprint, carbon footprint and operational considerations. 
The shakeout resulted in the selection of a two-step process 
that combined the Multiform Harvest struvite crystal-
lizer process and Thermoenergy ARP (Ammonia Recovery 
Process). Both processes yield marketable fertilizer prod-
ucts (struvite pellets and 40% liquid ammonium sulfate) 
important to local agriculture.

Initial bench top testing concluded the combined pro-
cess strategy had the potential to: 1) reduce ammonia 
concentration by up to 90%; 2) significantly reduce color; 3) 
precipitate greater than 99% of dissolved zinc and copper; 
and 4) sequester magnesium, mitigating the potential to 
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Corvallis WWrP schematic (does not show nutrient recovery) 

form struvite deposits in treatment plant pipes and process 
structures.

The Multiform Harvest process crystallizes magne-
sium, ammonia and phosphorus to produce struvite pellets. 
Magnesium and ammonia occur in abundance in the leach-
ate. The phosphorus necessary to produce struvite as well 
as additional ammonia is introduced by blending leachate 
with lagoonate (overflow from the biosolids gravity dewa-
tering lagoon). After blending the lagoonate and leachate, 
pH is optimized to enhance struvite production and intro-
duced into the Multiform Harvest crystallizer with a 
20-minute average detention time. Struvite pellets are har-
vested regularly and the crystallizer overflow is processed 
to remove zinc and copper precipitates.

Following struvite crystallization and metal separation 
the process stream receives further treatment for ammo-
nia recovery and color reduction in the Thermoenergy 
ARP process. Effectiveness of the ARP process relies on 
converting ionized ammonium into ammonia. The ammo-
nium/ammonia equilibrium of the waste stream is shifted 
to favor ammonia by further adjusting pH and increasing 
the temperature. The ammonia rich stream is then sprayed 
into a vacuum chamber where the ammonia is flashed out 

of solution. After a short residence time of 6-15 minutes at 
a 15-30x recirculation rate the vaporized ammonia is con-
densed, concentrated and introduced to sulfuric acid to 
achieve the final fertilizer product, 40% liquid ammonium 
sulfate. 

Through the two-step pretreatment process, very long 
chain organic molecules that impart a strong color signa-
ture to the leachate are broken down. Large molecules in 
the leachate are also resistant to biological degradation 
through the wastewater treatment plant’s trickling filter/
activated sludge secondary treatment process. The smaller, 
pretreated organic molecules are more accessible to biologi-
cal treatment organisms and a significantly larger portion 
of leachate COD is expressed as treatable BOD5.

The pretreated flow is then released to the sanitary 
sewer for final treatment in the wastewater treatment plant. 
With removal of most magnesium, in-plant treatment sys-
tems are less prone to struvite fouling. The removal of 1,000 
pounds/day of ammonia loading (35% reduction) to the 
wastewater treatment plant improves treatment process 
performance and reduces costs. Marketing of the two fer-
tilizer products is expected to recover most of the leachate 
pretreatment system O&M expense.

You may contact Dan Hanthorn at Dan.Hanthorn@ci.corvallis.or.us
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The City of Meridian Steps Up to Sustainability

The City of Meridian, Idaho has assertively stepped up 
to the challenges and dynamics of incorporating sus-
tainability concepts into a variety of projects. From the 

construction of an LEED Silver certified City Hall and estab- 
lishing a state-of-the-art wastewater treatment and reclamation 
facility, to establishing and staffing an Environmental 
Division within the Public Works Department 
—“Sustainability and Environmental Awareness” is a stated 
priority of city leadership. The Public Works Department has 
positioned itself strategically to emphasize financial and envi-
ronmental sustainability in our program and project areas 
while including our customers in a wide variety of work 
groups and steering committees to help guide and support 
the way we manage our community’s resources and waste 
products, and the services we provide.

Environmental sustainability and stewardship are within 
the City’s current Comprehensive Plan, documenting a holis-
tic approach to the protection, sustainable use and innovative 
approach to managing our natural resources. The Public 
Works Department has set forth the goal to create a WWTF 
that is self-sustaining, utilizing closed-looped systems to 
recycle and/or reuse 80 percent of the waste stream incorpo-
rating water reclamation, co-generation and nutrient recycling 
by 2030. With the City’s award of an Energy Efficiency Block 
Grant, the Public Works Department has begun to:

1. Replace existing blowers at the WWTF with newer 
more efficient turbo blowers with an estimated energy 
savings of 250,000 kWh to 300,000 kWh annually (5% 
of WWTF energy use) with a potential annual costs 
savings of $48,000.

2. Replace street lights with more efficient LED lighting 
on main corridors resulting in a reduction of 75,000 
kWh and an annual estimated cost reduction of $6,000 
with an expected reduction of 31 metric tons in GHG 
emissions.

By Mollie Mangerich, Environmental Division Manager, 
City of Meridian Public Works Department

3. Install new lighting at the WWTF resulting in a poten-
tial yearly electricity savings of 70,000 kWh to 80,000 
kWh and an annual cost reduction of approximately 
$5,000 to $6,000. This project is expected to result in a 
29 to 33 metric ton reduction in GHG emissions.

The anticipated low phosphorus limit based on the Boise 
River TMDL has challenged Wastewater and Engineering 
staff to find a successful and sustainable strategy to meet 
pending new requirements while remaining within WWTF 
capacity and NPDES flow limits. A significant part of this 
strategy is the development and implementation of a city-
wide reclaimed water program. Full implementation of this 
program will allow the beneficial reuse of 2.3 billion gallons 
of water by 2020. The city has successfully produced Class A 
reclaimed water after earning a city-wide permit for the fol-
lowing allowable uses:

 • Irrigation
 • Car Wash
 • Toilet Flushing
 • Dust Suppression
 • Sewer Flushing
 • Fire Suppression

We have prepared for the first commercial use of recycled 
water in Idaho at a car wash near a new I-84 interchange. 
Our reclaimed water program relies on partnerships, and the 
next partnership will be between the Idaho Transportation 
Department and the City to provide a reclaimed water system 
to be used for irrigation for the interchange and street landscap-
ing as well as for private development beginning in May 2011.

We face myriad challenges in the production, distribution, 
treatment and reclamation of our water and reuse of its byprod-
ucts. Fortunately, our leadership supports us and has dedicated 
resources to planning and strategic development of modern and 
reliable facilities that emphasize financial stewardship and envi-
ronmental sustainability for our customers.

You may contact Mollie Mangerich at mmangerich@meridiancity.org 

Installation of purple pipe Meridian reclaimed water booster station
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Pasteurization has been 
widely used since the 1860s. 
Traditionally, this treatment pro-

cess has been used to disinfect beer, 
wine and milk, but not water. This sim-
ple, cost-effective process has now been 
independently validated for the water 
reuse market by Carollo and approved 
by the California Department of Public 
Health. The economy of pasteurization 
is based upon the capture of a waste 
heat source (e.g., turbine exhaust, solar 
heat or cooling towers) and the transfer 
of that heat to the water for disinfec-
tion. Depending upon the production 
of digester gas, a wastewater utility can 
disinfect greater than 25 percent of their 
flow without any energy cost. 

A nation-wide economic analysis 
has shown pasteurization to be the low-
est-cost disinfection alternative both 
in terms of energy use and total cost 
in all but a few locations. In Ventura, 
California, the pasteurization system 
has the potential to profit the City (an 

income of $162,000 per year from oper-
ating pasteurization, as opposed to 
an expense of >$200,000 per year for 
operating UV disinfection). Because of 
these potential savings, Ventura is now 
constructing a pasteurization demon-
stration reactor (0.5 mgd) for long-term 
performance demonstration. 

PASTEURIzATION OVERVIEW

Pasteurization is the process of heat-
ing a liquid to a high temperature under 
pressure and then cooling it imme-
diately. Carollo Engineers performed 
the demonstration testing on behalf of 
the Pasteurization Technology Group 
(PTG) at the Laguna Subregional Water 
Reclamation Facility in Santa Rosa, CA. 

This validation report was subse-
quently approved by the California 
Department of Public Health (CDPH) 
for reclaimed-water disinfection. The 
detailed performance testing required 
for CDPH approval is an exhaustive 
process that thoroughly documents the 
pathogen disinfection performance of a 
disinfection system over a wide range of 

operating conditions and water quality 
combinations. To date, only UV, ozone 
and now pasteurization have been 
approved based upon such detailed 
testing. Surprisingly, chlorination has 
been approved by CDPH but not using 
the same rigorous testing method as the 
other technologies.

ENGINEERING OVERVIEW

The patented PTG pasteuriza-
tion system (Figure 1) uses plate-type 
(water-to-water) and stack-type (air-to-
water) heat exchangers to recover and 
use waste-heat from other processes. 
The plate-type heat exchanger, or pre-
heater module, transfers heat from the 
already disinfected (effluent) wastewa-
ter to the influent (feed) wastewater. The 
stack-type heat exchanger, or waste-heat 
recovery module, transfers the waste 
heat from the external heat source to the 
feed water. The external heat source can 
be turbine-exhaust heat, burner- (flare-) 
exhaust heat, hot water, or other forms 

Not Just for  
Milk Anymore:  
Pasteurization  
of Reclaimed  
Water in 
Ventura, CA

F O C u S — S u S TA I N A b I L I T y

Figure 1. Pasteurization System
By Andrew Salveson, Carollo Engineers; Nitin Goel, Carollo Engineers; 
and Greg Ryan, Pasteurization Technology Group
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of heat. Following the waste-heat 
recovery module, in-line pumps are 
included to maintain a higher pres-
sure (than the influent) on the effluent 
side of the system. 

It is often intuitively assumed that 
pasteurization would not be cost-
effective to heat wastewater to greater 
than 160°F, but this is demonstrably 
wrong. Leveraging the heat-capture 
capability of its various heat exchang-
ers allows the PTG system to retain 
more than 96% of the reactor heat 
within the reactor. This means only 
a low 3°F to 5°F of energy input is 
required on a continual basis. The 
secondary benefit of the capture and 
maintenance of the heat within the 
reactor is that effluent temperatures 
are typically within 3°F of influent 
temperatures, so external down-
stream cooling is not needed. 

DESIGN CRITERIA

Pasteurization disinfection perfor-
mance, as reported in the literature, is 
dependent on contact time and temper-
ature. Low contact time coupled with 
high temperature is known as “flash 
pasteurization” and has proven to be 
very effective in the food industry.

CDPH specified the required perfor-
mance criteria using the critical design 
parameters of temperature and contact 
time. The data indicated that the critical 
temperature to achieve 4-log MS2 disin-
fection was 176.4 F. CDPH rounded up 
the required temperature value to 180°F. 
The lowest contact time associated with 
4-log MS2 removal was 7.7 seconds. 
Again, CDPH rounded up the required 
contact time to 10 seconds.

At Ventura Water Reclamation 
Facility (VWRF), waste heat could be 
recovered either from the combustion 
of digester gas or from the combustion 
of an imported energy source (natural 
gas). In terms of design parameters, the 
contact time and temperature require-
ments set by CDPH (10 seconds contact 
time, 180°F minimum temperature) were 
used for both scenarios. The analy-
sis showed that the cost of importing 
natural gas and burning it in turbines 
to generate electrical energy and waste 
heat was significantly less than the cost 
of UV disinfection. Substituting digester 
gas for natural gas further reduced 
the cost. The natural gas would fuel a 
single turbine, providing 1.06 MW of 
power and enough heat to disinfect 14 

mgd of water. Less-expensive gas burn-
ers would then be used to generate 
the additional heat needed to treat the 
remaining portion of the flow 7 mgd for 
a total capacity of 21 mgd.

ECONOMICS

The VWRF analysis showed a 
marked cost difference between pas-
teurization and UV disinfection (to 
replace the existing chlorination/dechlo-
rination system). The VWRF analysis 
was based upon an average flow of 
12 mgd and a peak flow of 21 mgd. 
California’s tertiary recycled-water 
standard was used to set the disinfec-
tion goals. One full train of redundancy 
was provided for each process. The net 
present worth (NPW) is shown below 
(Figure 2), with pasteurization shown 
as significantly less expensive. The cost 
estimated was based, in part, on the fol-
lowing assumptions: an energy cost of 
$0.11/kW-hr, a conservative natural gas 
cost of $4.50 per million Btu, a labor rate 
of $50/hour, a life-cycle of 20 years, and 
an inflation rate of 4.5%.

You may contact Andrew Salveson at asalveson@
carollo.com, Nitin Goel at ngoel@carollo.com and 
Greg Ryan at gryan@pastechgroup.com

F O C u S — S u S TA I N A b I L I T y

Figure 2. Net present worth for  
pasteurization and uV systems
     uV = ultraviolet
     MP = medium-pressure
     LPhO = low-pressure, high-output
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Wastewater Treatment 
Plants—Big Green Machines
By Janet Gillaspie, Executive Director, 
Oregon Association of Clean Water 
Agencies (ACWA)

Wastewater treatment plants are 
big green machines—using 
physical and biological pro-

cesses to turn polluted water into clean, 
recycled water. The local wastewater treat-
ment plant should be at the core of any 
community’s sustainability program. but 
more can be done to improve the sus-
tainability aspects of the wastewater 
treatment plants in the Pacific Northwest. 
opportunities to become more sustain-
able include:

 • Renewable power production

 • Energy efficiency

 • Purchasing and using green cleaners

 • buying electronic devices designed to 
reduce toxics

 • Collecting rechargeable batteries, 
electronic equipment, cell phones and 
paints for recycling

 • Reducing pesticide use by changing 
landscaping practices

 • Meeting  “green” standards for vehicle 
fleet maintenance 

 • Substituting treated wastewater for 
potable water use, where possible

Renewable Power Production:  
The huge amount of energy it takes to 
treat sewage should be the first focus for 
improving sustainability of a wastewa-
ter treatment plant. A study completed 
for the oregon Association of Clean Water 
Agencies, the ACWA Energy Independence 
Project (June  2008), concluded that waste-
water treatment plants can be energy 
independent by applying best-in-class 
energy efficiency techniques, along with 
deploying available renewable energy 
sources. Some renewable energy sources 
like biogas generators or solar P/v instal-
lations are cost effective now for oregon 
wastewater utilities served by investor-
owned utilities. Accepting Fats, oil & 
Grease (FoG) or segregated, clean green 
waste with tipping fees and increasing 

biogas production can actually gen-
erate dollars for wastewater utilities. 
Technologies such as some solar instal-
lations, wind or microturbines will be 
cost-effective as electricity prices con-
tinue to increase. The report includes 
detailed information on energy efficiency 
and evaluates seven of the most promi-
nent renewable energy technologies for 
wastewater plants. The report is posted 
on the ACWA web site at www.oracwa.org. 
The report was completed for ACWA by 
kennedy/Jenks Consultants, and funding 
was provided, in part, by the Energy Trust 
of oregon. 

Energy Efficiency: Stay tuned for the 
Winter issue of the PNCWA newsletter for 
more details and tips on energy efficiency. 
The first place to start is an up-to-date 
energy audit. in oregon, 
contact your public power electric utility 
(PUd, co-operative or municipal 
 owned utility) or check online at http:// 
www.bpa.gov/energy/n/industrial/facilt 
ies.cfm; for wastewater utilities served by 
Pacific Power or PGE, find your local service 
provided at http://energytrust.org 
/public-sector/incentives/water-wastewater 
-treatment-facilities/equipment-upgrades/. 
Energy audits for wastewater utilities are 
provided free and additional incentives are 
available. 

Purchase and use green cleaners: 
how to sort out the various “green” claims 
by product manufacturers, especially for 
cleaning products?  Easy—specify the 
eco-certification programs that have com-
mitted to incorporating oregon’’s Priority 
Persistent Pollutant inventory into their 
chemical screening and ranking programs. 
Wastewater utilities should specify that 
all soaps and cleaners meet one of these 
standards:

 • EPA—Design for Environment

 • Eco-Logo

 • Good Guide with a product score for 
the environment over 8.5

 • Coastwide Laboratories— 
Sustainable Earth series

if outside cleaning services are used, 
work with the contractor to ensure they 
are selecting cleaners and soaps that meet 
these standards. hand sanitizers are com-
mon around treatment plants. Select 
alcohol based cleaners, No Triclosan. 

Buy electronic devices designed 
to reduce toxics: A green ranking sys-
tem has been created by the US Green 
Electronics Council. The Electronic Product 
Environmental Assessment Tool (check) 
ranks electronic devices including com-
puters, laptops and monitors for specific 
environmental standards. Many electronic 
devices participate in this program. To 
reduce toxics in electronic devices, spec-
ify “gold” or “silver” for any new electronic 
purchases. An inventory of registered 
devices is available at http://www.epeat.net/
Companies.aspx 

Collect rechargeable batteries, elec-
tronic equipment, old cell phones and 
paints for recycling: Rechargeable batter-
ies, old electronic equipment, out-of-date 
cell phones and unused paint can all be 
collected and properly recycled for free 
in oregon. For many communities where 
proper recycling procedures are not in 
place, the toxic metals, flame retardants 
and other toxics in these waste streams 
ends up back at the wastewater treatment 
plant years later as landfill leachate. here 
are some good resources:  

 • Free rechargeable battery recycling  
at www.call2recycle.org

 • Electronic recycling programs in 
oregon at  
\www.deq.state.or.us/lq/ecycle

 • Paint recycling in oregon at 
www.paintcare.org  
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Reduce pesticide use by chang-
ing landscaping practices: Pesticides 
cause water quality problems through-
out the Pacific Northwest. Wastewater 
utilities can be leaders in their communi-
ties by promoting the use of integrated 
Pest Management for landscaping 
around the treatment plant and pump 
stations, and ensuring that contracted 
landscaping services meet the Eco-biz 
standards (Portland, oregon only). Round 
up unwanted and unused pesticides for 
proper disposal to ensure that worker 
safety and water quality are not impacted 
by spills or unintentional improper  
disposal. See www.ecobiz.org

Meet “green” standards for vehicle 
fleet maintenance: The Eco-biz program 
for automotive repair services ensures con-
tracted vehicle fleet services meet specific 
environmental performance standards 
(oregon only). outside of oregon, the 
practice checklist is a useful tool to ensure 
fleet maintenance practices are top notch. 
See www.ecobiz.org  

Substitute treated effluent for pota-
ble water, where possible: Reducing 
potable water use at the treatment plant 
saves money and improves sustainability. 
Where possible, substitute recycled treated 
effluent for outdoor cleaning and other 

washing where potable water quality stan-
dards are not needed.

Summary: Wastewater treatment plants 
are big, green machines and through 
thoughtful facility planning and easy-to-
achieve revisions to everyday practices, 
even higher sustainable goals can be met. 

The Oregon Association of Clean Water Agencies 
(ACWA) is a private, not-for-profit professional 
association of Oregon’s wastewater treatment and 
stormwater management utilities, along with associ-
ated professionals. Its 125 members are dedicated to 
protecting and enhancing Oregon’s water quality. You 
may contact Janet Gillaspie at gillaspie@oracwa.org

There is a lot of talk in the industry about 
sustainability. it seems to be a very popu-
lar buzzword. While we have been focused 

as an industry on being more sustainable the very 
essence of what we do has always been to care for 
the earth and preserve what many would call our 
most precious resource, water. if you ask several 
people what sustainability is you will get several dif-
ferent answers, but i think everyone agrees it is the 
ability to continue our efforts to keep our water safe 
while at the same time limiting our negative effects 
and resource consumption.

The more we realize the importance of our role 
as protector of the waterways we can’t help but 

be influenced in our private lives. When we spend so 
much time at work trying to figure out how to deal 
with endocrine disruptors and lower our phosphorus 
levels, how can we continue to contribute to the prob-
lems in our personal lives? Sustainability has slowly 
worked its way into my home and life. i began grow-
ing an organic garden two years ago and purchase 
most of what i can’t grow at local farmers markets 
instead of buying produce that has been trucked 

hundreds of miles and adds to the carbon footprint. 
Recycling and composting are also great ways to 
decrease your “footprint.”

As you search for ways to limit power consump-
tion at work, do you start wondering how practical a 
solar panel would be for your own home? The fact is, 
we cannot and should not separate the environmental 
concerns of our occupation from our private lives. We 
should integrate our continuing efforts to improve the 
world we live in.

Although carbon credits and saving money are 
important, for many of us sustainability is about being 
good stewards of what we are entrusted with and 
leaving this planet to our children and grandchildren 
in as good or better shape than we experienced.

Can we spend our lives as protectors of the envi-
ronment, but not share our knowledge with our 
neighbors and, more importantly, our own children? 
how has your life and the environment been posi-
tively affected by your occupation?

Larry Littrell is vice president of PNCWA’s NW Washington Section. 
You may contact him at llittrell@lkstevenssewer.org  

Larry’s organic garden

Larry at work

Sustainability at Work and at Home
By Larry Littrell, Lake Stevens Sewer District
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Streamside Restoration: 
A Viable and Less  
Costly Option for 

Regulatory Compliance

As state regulatory agencies set water temperature 
limits for wastewater treatment facilities and other 
NPDES permit holders, permittees are looking for 

practical solutions to minimize the effect of clean, but warm 
water entering rivers and streams. Historically, temperature 
regulations meant expensive new facilities to cool the water 
before entering a stream—but today, conservation organi-
zations and regulatory agencies are working toward a more 
ecologically beneficial approach to compliance.

In the state of Oregon, regulatory agencies and environ-
mental organizations have built a system in which cities can 
restore streamside shade in places critical for fish to rest, rear 
and spawn instead of cooling water directly at a treatment 
facility’s point of discharge. In other words, the increase in 
overall stream temperature from the facility’s effluent is off-
set by cooling water naturally by planting trees upstream. 

So how does the system work? Over the past five years, 
these organizations have been working on the science to cal-
culate and quantify the benefit that planting trees provides 
to streams. Regulator-approved protocols can now quantify 
these benefits into registered “credits” that can be purchased 
by facilities to comply with temperature—and soon nutri-
ent—regulations. Planting trees upstream not only provides 
a more natural solution, but in every case the cost to facili-
ties has been one third to one half of a cooling tower, with 
numerous secondary benefits, such as trees for bird and 
other species habitat, reducing carbon in the atmosphere, 

stabilizing banks to control sediment and controlling runoff 
from agriculture and roads. 

With regulator-approved metrics and infrastructure in 
place to ensure transparency and credibility of this compli-
ance option, facility managers might ask how to actually get 
the projects done. To remove this uncertainty for municipali-
ties, The Freshwater Trust, an Oregon-based not-for-profit, 
will finance all project costs on the front-end, and then 
sell the measured, quantified ecological benefits, or cred-
its, to facilities to meet compliance requirements. With the 
Department of Environmental Quality set to write permits 
for this natural compliance solution, cities should consider 
restoring stream banks as a way to reduce thermal loading.

For more information, please contact David Primozich, Director of Ecosystem 
Services, The Freshwater Trust, 503-434-8033, primozich@thefreshwatertrust.org.

Volunteers plant native trees to restore stream banks and create shade critical 
for healthy wild fish habitat on the Salmon river near Portland, Or.
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What Works!
By Dick Finger, Plant Operations and 
Maintenance Committee

despite what the calendar says, it has been a spring to forget. 
i am willing to bet that everyone is looking forward to (or at least 
hoping for) summer’s arrival with warm sunny weather and out-
door activities. Unfortunately, warm summer weather brings with 
it an increase in odor production and odor complaints. There are 
lots of ways to control odors and thus odor complaints. Some 
involve capital expenditures for odor control facilities or chemi-
cal addition to the collection system to prevent odor production, 
but in some cases there are simpler, less complex solutions. Mark 
Smith of brown and Caldwell provided one that is simple and ele-
gant, but is site specific and will not work in all cases.

The problem was associated with an 8-inch lateral line that con-
nected into an interceptor at a manhole junction. A misaligned 
sewer downstream was causing air back-pressurization through 
the manhole into the approach sewer, forcing the odorous air 
back up the lateral where its release was creating an odor prob-
lem. Rather than attempting to ventilate the interceptor and scrub 
the ventilated air, a simple check-valve (flapper) made of a very 
flexible rubber conveyor belt material was installed. it allowed 
flow to enter the interceptor, but prevented the pressurized air 
from migrating back up the lateral line to where it could result in 
an odor complaint. Fortunately, the manhole was located in an 
area with very little foot traffic, so the likelihood of creating odor 

Plant Operations and  
Maintenance Committee Webinar
OPTIMIzING PRIMARy TREATMENT  
FOR WET WEATHER: 

Thursday, July 14
.2  wastewater specific CEUs (requested)
See www.pncwa.org for details

only one registration needed per station—all verified attendees at 
a station can request CEUs

CO M M I T T E E  F O C u S — P O M

Flap valve installed in the interceptor  Close-up of the flap valve installation

complaints at the manhole due to the presence of the flapper  
was minimal.

The photos show the flap valve as it is installed in the inter-
ceptor, and a close-up of the flap valve installation. if you have a 
similar situation, this might be a quick and effective solution with 
minimal expense. Many thanks to Mark for this idea.

We are always looking for good ideas to highlight in “What 
Works!”  so feel free to submit your ideas by email and i will be 
happy to work with you on an article.

 You may contact Dick Finger at dick.finger@att.net
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On The Move
Tom helgeson transferred to the Tri-Cities office of Ch2M hiLL 

as business vice President, Area Manager and Water business 
Group operations Leader. As the Client Portfolio Manager for 
the yakima valley, Mid-Columbia River basin, southeastern 
Washington and northeastern oregon, he serves as the primary 
client contact for the firm in the region. Prior to this, he filled simi-
lar roles for the firm’s Tampa Florida office. Tom served as Speaker 
of the house of delegates for the Water Environment Federation 
and is a past president of the Florida Water Environment 
Association. Tom was recently elected to serve as president of 
the yakima valley Section of PNCWA and he is Pre-conference 
Workshop Co-chair for the PNCWA2011 Conference. Tom and his 
wife reside in kennewick.

Jennifer belknap Williamson recently joined the City of 
Gresham as the Watershed division Manager in the department 
of Environmental Services. Jennifer will be directing the activi-
ties of the City’s stormwater utility and natural resources program 
as well as assisting with implementing the City’s new internal 
Sustainability Plan. She will continue to serve as the Chair of the 
Sustainability Committee for PNCWA.

dr. Larry Allen Esvelt, 
principal partner of Esvelt 
Environmental Engineering 
LLC of Spokane WA, passed 
away on April 25, 2011. his 
contributions to the field of 
environmental engineering as 
a researcher and process engi-
neer were significant. he was 
registered as a professional 
engineer in seven states, certi-
fied as a Class iv operator and 
sanitary engineer, and a WEF 
member since 1964. he served 
on the board of directors of 
the Accreditation board for 
Engineering and Technology 
(AbET) and traveled around 

the county and eventually 
to various locations around 
the world for AbET, the engi-
neering professional body 
responsible for accrediting 
university engineering pro-
grams. he served on numerous 
professional organizations 
and advisory committees 
including: Water Environment 
Federation, American Society 
of Civil Engineers (where 
he was past inland Empire 
Section President), American 
Water Works Association, 
Water Reuse Advisory 
Committee for Washington 
State department of health, 

In Memory of 
Larry Esvelt

Member and Chairman of the 
Washington State University 
Civil and Environmental 
Engineering Advisory board, 
and the Gonzaga University 
Engineering design Advisory 
board. he received the inland 
Empire Section ASCE Engineer 
of the year Award, Spokane 
County Aquifer Protection 
Award, and Washington State 
University Alumni Achievement 
Award. Equally important, he 
was a good friend to those 
that worked with him and a 
great role model for those he 
mentored.

CO M M I T T E E  F O C u S — M E M b E r S h I P

Tom helgeson Jennifer belknap Williamson
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Arthur J. McCarty died on 
April 7. Art worked for the City 
of bremerton for 19 years and 
was loved by everyone. The 
small wastewater community 
lost an old soldier with Art’s 
passing. he took pride in his 
work at the wastewater treat-
ment plant, and he loved the 
people he worked with each 

and every day. he served in the 
military in his earlier years.

he enjoyed traveling, espe-
cially to hawaii each year. The 
highlights of these trips were 
spending time with family 
and friends and he especially 
enjoyed swimming with the 
turtles while in hawaii. Arthur, 
better known as “buddy,” is 

Art McCarty—The 
Loss of a Beloved 
WWT Professional

dr. Warren Westgarth, a 
crusader for water quality in 
oregon, died on March 24, 2011. 
he was a lifetime WEF mem-
ber, 1969 Arthur Sidney bedell 
Award recipient for extraor-
dinary personal service to 
PNCWA, 1979 PNCWA individual 
distinguished Achievement 
Award recipient, Five S mem-
ber and PNCWA historian. 
Warren held degrees in Civil, 
Public health and Sanitary 
Engineering and a Ph.d. from 

children. After Norma died in 
1976, he married hazel Stock 
and they lived in beaverton, 
oregon. An Army veteran, 
Warren designed the veterans 
Memorial on SW Watson man-
aged by beaverton American 
Legion Post #124. Warren 
loved to teach and he wrote 
hundreds of poems for every 
occasion. he wrote, “i am a 
dedicated servant of God and 
country.” he is survived by 
his son, Walter Westgarth of 
vancouver, WA, his daugh-
ter, Christine Christensen of 
Clackamas, oR and stepson, 
Riley Stock of Prineville, oR, sis-
ter, Ruth yeamans of Portland, 
oR and three grandchildren 
and eight great-grandchildren.

 Editor’s note: Warren liked 
to call and chat about PNCWA 
affairs, and always impressed 
me with his vast knowledge, 
vivid ideas and vibrancy. When 
i visited his home in 2002 to 

Remembering Warren 
Westgarth

pick up some of the PNCWA 
memorabilia he’d collected 
over the years, i was struck to 
see that he was lovingly car-
ing for his ill wife but was as 
excited as ever about PNCWA, 
oESAC, the veteran’s memo-
rial and his other projects. 
Recently, when i told my col-
league debra Gorman that 
Warren had passed, she recalled 
that he was instrumental in get-
ting her involved in PNCWA 
(PNPCA then) and that Warren 
encouraged women in the 
water environment professions 
because he thought they would 
advance the changes that were 
needed. how many of us owe a 
debt of gratitude to Warren for 
advancing the profession, our 
careers, and the future of water 
quality? As debra said, “Warren 
will be missed but he will not be 
forgotten.”

CO M M I T T E E  F O C u S — M E M b E r S h I P

University of North Carolina. he 
retired in 1981 from his posi-
tion as director of Laboratories 
and Applied Research division 
at the oregon department of 
Environmental Quality (dEQ). 
Warren served on many profes-
sional committees, Governor’s 
Task Forces and chaired the 
bull Run Advisory Committee 
and Water Quality Advisory 
Committee.

in addition to PNCWA 
activities, he was instrumen-
tal in establishing oregon’s 
system for continuing educa-
tion credits and served on the 
oregon Environmental Services 
Advisory Council (oESAC) which 
said, “oESAC is forever indebted 
to dr. Warren C. Westgarth for 
his tireless efforts in guiding the 
council from its inception as an 
ad-hoc committee in 1969 until 
he retired in 2006.”

Warren married Norma Rose 
Nevins in 1944 and had two 

survived by his wife, Lynda, of 
37 years; 3 children, Robert, 
Sandra and Matthew; two 
grandchildren, Tyler and Alli 
and numerous family mem-
bers. he will be missed not 
only by family and friends but 
also by co-workers whose work 
lives were enriched by his atti-
tude and his presence.

Warren Westgarth receiving the  
Arthur Sidney bedell Award
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In our world, it’s all about water: the best and most advanced
ways to source it, treat it, move it, control it, and conserve it. If
you’re looking for resourceful water solutions, peer into our
world. We know water. 

PORTLAND 503.443.4400
weknowwater@bv.com   www.bv.com

BUILDING A WORLD OF DIFFERENCE®

B&V.PNCWA.Nov10:Qtr Page.BW 11/16/2010 11:56 AM Page 1

PNCWA 
ENVIRONMENTAL 
STEWARDSHIP 
SCHOLARSHIPS

2ND Annual Scholarship Silent Auction 

to be held at PNCWA2011 Annual Conference

WAYS TO DONATE
 • Donate a standard silent auction gift.

 • Have a creative side? Donate an art piece.

 • Make a cash donation at www.pncwa.org 
on the Scholarship link (on left of homepage).

To donate items, email Steve James at  

sjames@jub.com

Cash donations are fully tax deductible. 

Donated auction items are tax deductible at  

Fair Market Value.
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Although PNCWA continues to branch out, 
the annual conference is still our main event. 
There have been two major transitions regard-
ing the conference in the last few years. one is 
the choice of a bend-vancouver-boise rotation 
through 2018. The other is a consistent con-
ference brand. both have been mentioned in 
different forums before but here’s some back-
ground on how and why each came about.

The idea of sending out an RFP and enter-
ing into contracts with three venues (one in each state) for three 
conferences each over the course of nine years was introduced to 
the board in 2006. better bargaining status, less annual need for 
negotiations, defined costs early on and ongoing familiarity with 
specific venues for conference planning tasks all contributed to 
the board’s decision to move forward with the idea. in early 2007 
an RFP went out to over two dozen convention bureaus and facili-
ties known to be able to handle our space requirements. based on 
responses received, and with a table of comparative information 
reviewed and discussed at length, the board’s decision was a rota-
tion of bend-vancouver-boise. The info below shows the future 
dates and locations. Each of these venues has had very successful 
conferences to date.

As for conference branding, in the past a new theme and logo 
were developed for each year’s annual conference but profes-
sional guidance (and using WEFTEC as an example) suggested 
otherwise. The suggestion was to clarify what the conference is 
about and what attendees can expect their experience to be and 
to develop a brand with a logo that is constantly recognizable as 
that event. After many suggestions and deliberations, the board 
chose the following brand:

By Nan Cluss, PNCWA Manager

Nan Cluss

F r O M  T h E  O F F I C E

hilton vancouver Washington 
2011: Sept 18–21 
2014: Sept 21–24 
2017: oct 22–25

boise Convention Center 
2012: oct 21–24 
2015: oct 4–7 
2018: oct 21–24

LemTecTM Covered Lagoon Treatment Process
� Guaranteed NH3-N removal even in cold climates 

through use of the LemTecTM Modular Cover.

� Meets highly stringent effluent limits not achievable 
with other aerated lagoon systems.

� Reduces capital and operating costs significantly 
when compared to mechanical treatment systems. 

� Requires less land than most comparable technologies.

� Reduces sludge and solids handling.

� Allows for hydraulic loading variations, temperature 
fluctuations, and organic surges effectively.

� Expands for growth without major capital outlays.

Rod Butler
Phone: 360-606-5126

www.jbiwater.com
Phone: 612-253-2002

www.lemnatechnologies.com

Your local representative:

The Riverhouse—
bend oregon 

2013: Sept 15–18 
2016: oct 16–19

FUTURE CONFERENCE DATES/LOCATIONS:

Enduring relationships ��

Trusted expertise ��

Promises delivered ��

Seattle
206.652.4905

Federal Way
253.874.0555

Vancouver
360.254.3394

Portland 
503.295.4911 

Eugene 
541.338.8135

www.KennedyJenks.com

Wastewater Services
Collection and  6
Treatment

Biosolids Management 6

Waste-to-Energy 6

Sewer Rehabilitation 6

Stormwater 6

Surface Water  6
Management

Utility Planning 6

Water Recycling 6

Building Professional Excellence in Water Quality™ is what we 
strive for as an organization with the annual conference and what 
attendees are supported in by participation. hope you’ll join us this 
year in vancouver on September 18–21 to do just that.
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PNCWA BOARD OF DIRECTORS

President  - Andy O’Neill 
509.926.5762
aoneill@rcac.org

President Elect - Cyndy Bratz  
208.389.7700
cbratz@brwncald.com

Vice President - Mark Poling 
503.681.3600
polingm@cleanwaterservices.org

Secretary - Heather Stephens 
503.295.4911
heatherstephens@kennedyjenks.com

Treasurer - Shannon Taylor 
541.504.5072
shannon.taylor@ci.redmond.or.us

WEF Director - Max Hildebrand
503.244.7005
mhildebrand@brwncald.com

WEF Director - Doug Allie 
425.392.0491
dallie@goblesampson.com

Past President - John Shawcroft 
208.455.3041
john.shawcroft@veoliawaterna.com

OR Regional Director - Steve Miles 
541.679.5152
steve.miles@winstoncity.org

W WA Regional Director - Kay Hust 
360.397.6118 x7004
kay.hust@clark.wa.gov

E WA Regional Director  - Thomas (Bud) Ruther 
509.527.4509
Thomas.Ruther@ch2m.com

ID Regional Director - Ron Gearhart 
208.365.6059
Rgearhart@qwestoffice.net

PNCWA COMMITTEE CHAIRS

Asset Management - Marc Yarlott 
360.904.3871
marc.yarlott@veoliawaterna.com

Awards - Mark Poling 
503.681.3600
polingm@cleanwaterservices.org

Biosolids - Brian Hemphill 
503.423.3700
brian.hemphill@hdrinc.com

Collection Systems - Bob Swarner
206.684.2072
bob.swarner@kingcounty.gov

2011 Conference - Susan Gierga 
503.225.9010
giergas@msa-ep.com

2011 Conference Program - Court Harris 
425.233.3079
court.harris@ch2m.com

Emerging Technology - Susanna Leung 
206.684.6532
sleung@carollo.com

Futures - John Shawcroft 
208.455.3041
john.shawcroft@veoliawaterna.com

Leadership Training - Bob Bandarra 
360.778.7735
bbandarra@cob.org

Manufacturers and Reps - Joe Kernkamp 
425.822.3335
jkernkamp@apsco-inc.com

Member Services - Adam Zabinski 
646.416.2502 
adamzab@aol.com

Newsletter - Sheri Wantland 
503.681.5111
wantlands@cleanwaterservices.org

Odor & Air Quality - Mark Smith 
503.977.6673
mmsmith@brwncald.com

Operations Challenge - Preston Van Meter 
503.295.4911
prestonvanmeter@kennedyjenks.com

Plant Operations and Maintenance - Ron Moeller 
360.748.8340
ronmoeller@kennedyjenks.com

Public Education - Karen DeBaker 
503.681.3643
debakerk@cleanwaterservices.org

5S - Thomas (Bud) Ruther 
509.527.4509
thomas.ruther@ch2m.com

Safety and Occupational Health - Mike Myers 
360.537.0060
mikeandila.myers@comcast.net

Scholarship - Steve James 
208.762.8787
sjames@jub.com

Source Control - Celeste Vialet 
503.681.5131
vialetc@cleanwaterservices.org

Students & Young Professionals - Steven Drangsholt
425.450.6378
steven.drangsholt@hdrinc.com

Sustainability - Jennifer Belknap Williamson 
503.618.2250
j.belknap.williamson@greshamoregon.gov

Water for People - Irene Wall 
206.443.3570
irene.wall@tetratech.com

Water Reuse - Dan Ayers 
208.389.7700
dayers@brwncald.com

IDAHO SECTION PRESIDENTS

Northern - Shirley Carter 
208.772.9505 
scarter@harsb.org

Southeast - Jeremy Coles 
208.359.3035
jeremyc@rexburg.org

Southwest - Gilbert Flores
208.455.3041
gilbert.flores@veoliawaterna.com

OREGON SECTION PRESIDENTS

Water Quality Lab Analysts - Kristen Thomas
503.823.9593
kristen.thomas@portlandoregon.gov

Lower Columbia – Rob Peacock 
503.295.4911
robpeacock@kennedyjenks.com

South Central - Chris Miccolis 
541.504.5076
Chris.Miccolis@ci.redmond.or.us

Eastern Oregon - Jeff Brown 
541.276.3078
jeff.brown@ci.pendleton.or.us

Umpqua Basin - Brian Anderson 
541.679.5152
wwwrenchrat@yahoo.com

Maintenance - Kevin Bruton
541.673.6570
kevin.bruton@ch2m.com

West Central - Robert Jones 
503.879.3019
robert.jones@spiritmtn.com

Southwest - Pat Kavan 
541.267.3966
patrick.kavan@ch2m.com

WESTERN WA SECTION PRESIDENTS

Northwest - Gil Bridges 
425.355.6637
gilb@mukilteowwd.org

Olympic Peninsula -Al Chrisman
360.683.3883
achrisman@ci.sequim.wa.us

Puget Sound - Jim Pitts 
206.684.2477
jim.pitts@kingcounty.gov

Southwest - Dan Chitwood 
360.767.6458
dchitwood@ci.chehalis.wa.us

W WA Water Quality Lab Analysts - Jeff Young 
360.417.4841
jyoung@cityofpa.us

EASTERN WA SECTION PRESIDENTS

Columbia Basin - Troy Zerb 
509.754.2992
wrpwater@ephrata.org

Inland Empire - Jeff Elkins 
509.625.4600
jelkins@spokanecity.org

Yakima Valley - Tom Helgeson
509.967.7531
tom.helgeson@ch2m.com

PNCWA OFFICE

Association Manager - Nan Cluss 
208.455.8381
nancluss@pncwa.org

K E y  V O Lu N T E E r S — CO N TAC TS



SUMMER 2011    |   PNCWA NEWSLETTER    377:
00

 - 
5:

30
8:

30
 - 

10
:0

0
10

:0
0 -

 10
:3

0
10

:0
0 -

 3:
00

Se
ss

ion
 1

A
Se

ss
ion

 2
Se

ss
ion

 3
Se

ss
ion

 4
Se

ss
ion

 5
A

Se
ss

ion
 6

A 

Ph
os

ph
or

us
 R

em
ov

al
CS

Os
 &

 W
et

 W
ea

th
er

 T
re

at
m

en
t

St
or

m
wa

te
r

Co
lle

ct
io

n 
& 

Pu
m

p 
Sy

st
em

s
Re

se
ar

ch
Op

er
at

io
ns

10
:3

0 -
 11

:1
5

Im
pl

em
en

tin
g 

―N
ex

t L
ev

el 
of

 
Tr

ea
tm

en
t‖ 

at
 S

po
ka

ne
’s 

Ri
ve

rs
id

e 
Pa

rk
 W

at
er

 R
ec

lam
at

io
n 

Fa
cil

ity

Ch
all

en
ge

s a
nd

 A
pp

ro
ac

he
s t

o 
Si

tin
g 

CS
O 

Co
nt

ro
l F

ac
ilit

ies

Le
ss

on
s L

ea
rn

ed
 fr

om
 E

ig
ht

ee
n 

Ye
ar

s 
of

 D
isc

on
ne

ct
in

g 
Do

wn
sp

ou
ts

 in
 

Po
rtl

an
d,

 O
re

go
n

Su
st

ain
ab

le 
De

sig
n 

of
 B

ur
ied

 
Pi

pe
lin

es
As

se
ss

in
g 

th
e L

ike
lih

oo
d 

of
 P

at
ho

ge
n 

Tr
an

sp
or

t i
n 

Gr
ou

nd
wa

te
r

O&
M 

En
er

gy
 E

ffi
cie

nc
y I

de
as

 fo
r 

W
as

te
wa

te
r T

re
at

m
en

t P
lan

ts

La
rs 

He
nd

ro
n,

 C
ity

 o
f S

po
ka

ne
   

   
   

Ma
rk 

Es
ve

lt, 
Es

ve
lt E

ng
ine

er
ing

Ke
vin

 D
ou

r &
 D

en
nis

 E
ck

ha
rd

t, 
Te

tra
 

Te
ch

 &
 S

ha
hr

za
d 

Na
mi

ni,
 K

ing
 C

ou
nt

y
Am

be
r C

lay
to

n,
 C

ity
 o

f P
or

tla
nd

Sr
i R

aja
h,

 H
DR

Ru
ss

ell
 M

au
, W

A 
De

pt
 o

f H
ea

lth
W

alt
 M

int
ke

sk
i

11
:1

5 -
 12

:0
0

Op
tim

izi
ng

 S
lu

dg
e F

er
m

en
ta

tio
n 

to
 

Im
pr

ov
e B

io
lo

gi
ca

l P
ho

sp
ho

ru
s 

Re
m

ov
al 

Re
lia

bi
lit

y

De
ve

lo
pi

ng
 B

es
t E

st
im

at
es

 fo
r 

Co
m

bi
ne

d 
Se

we
r O

ve
rfl

ow
 (C

SO
) 

Co
nt

ro
l V

ol
um

es
 to

 M
ee

t N
PD

ES
 

Re
qu

ire
m

en
ts

 th
ro

ug
h 

Fl
ow

 
Mo

ni
to

rin
g,

 A
ut

om
at

ed
 C

ali
br

at
io

n,
 

an
d 

Lo
ng

 T
er

m
 S

im
ul

at
io

ns

As
se

ss
in

g 
St

or
m

wa
te

r P
ro

gr
am

 
Im

pl
em

en
ta

tio
n 

Ef
fe

ct
ive

ne
ss

Ca
re

fu
l P

lan
ni

ng
 A

ss
ur

es
 S

ew
er

 
Ca

pa
cit

y i
n 

Va
nc

ou
ve

r, 
W

A

Fo
rw

ar
d 

Os
m

os
is 

- R
ev

er
se

 O
sm

os
is 

Pr
oc

es
s O

ffe
rs

 a 
No

ve
l H

yb
rid

 
So

lu
tio

n 
fo

r W
at

er
 R

eu
se

 an
d 

De
sa

lin
at

io
n

Tr
i-C

ity
 W

PB
P 

MB
R 

Pe
rfo

rm
an

ce
 

Ce
rti

fic
at

io
n

Li 
Le

i, C
H2

M 
HI

LL
 

Ro
bin

 Jo
an

ne
 L

ee
, B

ro
wn

 a
nd

 C
ald

we
ll

Ro
bb

in 
Fin

ch
, C

ity
 o

f B
ois

e
La

ks
hm

i P
riy

a 
Dh

an
ap

al 
& 

He
at

he
r 

St
ep

he
ns

, K
en

ne
dy

/Je
nk

s C
on

su
lta

nt
s

Ca
rl L

un
din

, C
DM

Mi
ch

ae
l T

re
nt

, C
lac

ka
ma

s W
ES

12
:0

0 -
 1:

15

Sp
ok

an
e C

ou
nt

y’s
 W

as
te

wa
te

r 
Pr

og
ra

m
 to

 M
ee

t t
he

 M
os

t R
es

tri
ct

ive
 

TM
DL

 in
 th

e N
at

io
n

Po
rtl

an
d’

s 2
01

1 C
SO

 S
ys

te
m

 
Op

er
at

io
ns

, O
bj

ec
tiv

es
 &

 O
pt

im
iza

tio
n

Cl
ea

n 
W

at
er

 S
er

vic
es

' W
at

er
sh

ed
 

Ap
pr

oa
ch

 to
 H

yd
ro

-M
od

ifi
ca

tio
n

Be
fo

re
 It

's 
To

o 
La

te
: D

ev
elo

pm
en

t o
f a

 
Fo

rc
e M

ain
 P

rio
rit

iza
tio

n 
an

d 
In

sp
ec

tio
n 

Pr
og

ra
m

Si
ng

le-
st

ag
e D

ea
m

m
on

ifi
ca

tio
n 

MB
BR

 
Pr

oc
es

s f
or

 R
eje

ct
 W

at
er

 S
id

es
tre

am
 

Tr
ea

tm
en

t: 
St

ar
t-U

p 
St

ra
te

gy
 an

d 
Ca

rri
er

 D
es

ig
n

Co
un

te
rfe

it 
El

ec
tri

ca
l C

om
po

ne
nt

s 
Ca

n 
De

st
ro

y E
qu

ip
m

en
t, 

an
d 

Ki
ll

Da
ve

 C
lar

k, 
HD

R
Vi

rg
il C

hr
ist

op
he

r A
dd

er
ley

   
   

   
   

   
   

   
   

   
 

Ci
ty 

of
 P

or
tla

nd
Ja

de
ne

 S
te

ns
lan

d,
 C

lea
n 

W
at

er
 

Se
rvi

ce
s

St
ev

en
 D

ra
ng

sh
olt

, H
DR

Ho
ng

 Z
ha

o,
 K

ru
ge

r, 
In

c
Gr

an
t V

an
 H

em
er

t, 
Sc

hn
eid

er
 E

lec
tric

CA
SE

 S
TU

DY
: Y

ou
 w

an
t S

tru
vit

e t
o 

be
 

m
y f

rie
nd

? 
De

sig
n 

an
d 

Co
ns

tru
ct

io
n 

Im
pl

em
en

ta
tio

n 
of

 a 
Ph

os
ph

or
us

 
Re

co
ve

ry
 P

ro
ce

ss

Po
rtl

an
d's

 C
SO

 P
ro

gr
am

 C
on

st
ru

ct
io

n 
Ch

all
en

ge
s

Bo
ar

dm
an

 C
re

ek
 B

as
in

 In
iti

at
ive

: 
St

ra
te

gi
c P

lan
ni

ng
 to

 R
es

to
re

 C
lea

n 
Fl

ow
in

g 
St

re
am

s

Ev
alu

at
in

g 
Al

te
rn

at
ive

s f
or

 In
te

rim
 

Ca
pa

cit
y I

m
pr

ov
em

en
ts

 A
t t

he
 

Sh
er

wo
od

 S
ew

ag
e P

um
p 

St
at

io
n

Be
nc

hm
ar

kin
g 

W
as

te
wa

te
r T

re
at

m
en

t 
Su

st
ain

ab
ilit

y
Oh

 C
ru

d!
 – 

In
sp

ec
tio

n 
an

d 
Pe

rm
itt

in
g 

of
 M

ob
ile

 W
as

he
rs

Je
ffr

ey
 M

. L
ind

gr
en

, B
lac

k &
 V

ea
tch

Pa
ul 

Th
om

as
 G

rib
bo

n,
 C

ity
 o

f P
or

tla
nd

Br
et

t A
rvi

ds
on

   
   

   
   

   
   

   
   

   
   

   
   

  
Oa

k L
od

ge
 S

an
ita

tio
n 

Di
str

ict
 

Mi
ke

 C
ar

r, 
Mu

rra
y, 

Sm
ith

 &
 A

ss
oc

iat
es

Us
am

a 
Za

he
r  

   
   

   
   

   
   

   
   

 
W

as
hin

gt
on

 S
ta

te
 U

niv
er

sit
y

Je
ff 

Sk
inn

er
,  

CC
CS

D 
CA

 

2:
45

 - 
3:

00
Se

ss
ion

 1
B

Se
ss

ion
 5

B 
Se

ss
ion

 6
B

In
flo

w 
& 

In
fil

tra
tio

n
W

at
er

 Q
ua

lit
y

Bi
os

ol
id

s a
nd

 D
ig

es
tio

n
Ca

se
 S

tu
dy

 in
 In

flo
w 

an
d 

In
fil

tra
tio

n 
Ab

at
em

en
t: 

Su
m

p 
Pu

m
p 

Di
sc

on
ne

ct
io

n 
& 

Pi
pe

 R
eh

ab
ilit

at
io

n 
Pi

lo
t P

ro
jec

t

Di
sin

fe
ct

io
n 

an
d 

De
ch

lo
rin

at
io

n 
of

 
CS

Os
St

or
m

wa
te

r F
ac

ilit
y R

et
ro

fit
 an

d 
Pe

rfo
rm

an
ce

 O
pt

im
iza

tio
n 

Pr
og

ra
m

Ev
ol

ut
io

n 
of

 R
ea

l-T
im

e C
on

tro
l 

St
ra

te
gi

es
 to

 A
ch

iev
e S

ew
er

 S
ys

te
m

 
Ef

fic
ien

cie
s

Th
e E

ffi
cie

nc
y o

f W
as

te
wa

te
r 

Pr
oc

es
se

s i
n 

Re
du

cin
g 

a S
ui

te
 o

f 
In

di
ca

to
r T

ra
ce

 O
rg

an
ic 

Co
m

po
un

ds

Th
ick

er
 is

 B
et

te
r -

 B
en

d 
Di

ge
st

er
 

Mi
xin

g 
Pa

rt 
Tw

o

Jo
e 

Dv
or

ak
, C

lea
n 

W
at

er
 S

er
vic

es
Je

ffr
ey

 L
un

dt
, K

ing
 C

ou
nt

y W
A

Pa
ul 

Fe
nd

t, 
CD

M
Ed

wa
rd

 S
pe

er
, C

DM
Ta

nja
 R

au
ch

-W
illia

ms
, C

ar
oll

o 
En

gin
ee

rs
Mi

ch
ell

e 
Bu

rkh
ar

t, 
CH

2M
 H

IL
L 

Co
ch

ra
n 

Ba
sin

 I&
I R

ed
uc

tio
n 

Ef
fe

ct
ive

ne
ss

 fo
r t

he
 C

ity
 o

f S
po

ka
ne

 
Co

m
bi

ne
d 

Se
we

r O
ve

rfl
ow

 P
ro

gr
am

UV
 D

isi
nf

ec
tio

n 
fo

r T
re

at
m

en
t o

f 
St

or
m

wa
te

r

De
ve

lo
pm

en
t o

f a
 N

ew
 W

at
er

 Q
ua

lit
y 

Be
st

 M
an

ag
em

en
t P

ra
ct

ice
 fo

r 
Ro

ad
wa

y R
un

of
f

Ev
alu

at
in

g 
Se

lf-
Cl

ea
ni

ng
 in

 E
xis

tin
g 

Se
we

rs
 U

sin
g 

th
e T

ra
ct

ive
 F

or
ce

 
Me

th
od

Am
bi

en
t W

at
er

 Q
ua

lit
y C

on
di

tio
ns

 
St

ud
y i

n 
th

e C
ol

um
bi

a R
ive

r -
 

De
te

rm
in

in
g 

Cr
iti

ca
l S

ea
so

na
l P

er
io

ds
 

fo
r R

ec
eiv

in
g 

W
at

er
 A

m
m

on
ia 

To
xic

ity

Re
tu

rn
 o

n 
In

ve
st

m
en

t f
ro

m
 A

na
er

ob
ic 

Di
ge

st
er

 U
pg

ra
de

s:
 C

as
e S

tu
di

es
 fr

om
 

W
as

te
wa

te
r T

re
at

m
en

t F
ac

ilit
ies

 th
at

 
Sw

itc
he

d 
to

 L
ar

ge
 B

ub
bl

e G
as

 M
ixe

rs

Be
ryl

 L
. C

hil
ds

, A
EC

OM
Je

nn
ife

r M
ull

er
, T

ro
jan

 T
ec

hn
olo

gie
s

Pa
ul 

Bu
cic

h 
& 

Ch
ar

les
 S

. W
isd

om
, 

Pa
ra

me
trix

Pa
ull

 M
itc

he
ll, 

AD
S

Da
vid

 J.
 M

cB
rid

e 
   

   
   

   
   

  
Co

sm
op

oli
ta

n 
En

gin
ee

rin
g

Su
dh

ak
ar

 V
isw

an
at

ha
n 

   
   

   
   

   
   

   
In

filc
o 

De
gr

em
on

t

In
fil

tra
tio

n 
& 

In
flo

w:
 S

ou
rc

e 
Id

en
tif

ica
tio

n 
in

 S
em

i-A
rid

 C
lim

at
es

Fi
nd

in
g 

a W
in

ni
ng

 S
ol

ut
io

n 
to

 R
ed

uc
e 

Se
at

tle
 W

at
er

fro
nt

 C
SO

s

Co
lla

bo
ra

tio
n 

to
 C

on
sis

te
nt

ly 
an

d 
Ef

fic
ien

tly
 E

va
lu

at
e t

he
 E

ffe
ct

ive
ne

ss
 

of
 P

ro
pr

iet
ar

y S
to

rm
wa

te
r T

re
at

m
en

t 
Sy

st
em

s f
or

 P
ol

lu
ta

nt
 R

em
ov

al 
an

d 
Lo

ng
 T

er
m

 M
ain

te
na

nc
e

Cl
ea

n 
W

at
er

 S
er

vic
es

 D
aw

so
n 

Cr
ee

k 
Pu

m
p 

St
at

io
n 

an
d 

Fo
rc

e M
ain

So
ut

h 
Pu

ge
t S

ou
nd

 D
iss

ol
ve

d 
Ox

yg
en

 
St

ud
y

Ta
kin

g 
th

e F
og

 o
ut

 o
f F

OG

De
nn

is 
Ga

lin
at

o 
   

   
   

   
   

   
   

   
   

   
   

Mu
rra

y, 
Sm

ith
 &

 A
ss

oc
iat

es
Vi

ck
i S

iro
ne

n,
 H

DR
Pa

ul 
R.

 W
irfs

   
   

   
   

   
   

   
   

   
   

   
   

   
 

OR
 D

ep
t. 

of
 T

ra
ns

po
rta

tio
n

Sc
ot

t W
oo

db
ur

y, 
Cl

ea
n 

W
at

er
 S

er
vic

es
   

  
To

dd
 P

er
im

on
, C

ar
oll

o 
En

gin
ee

rs
An

dr
ew

 T
. K

olo
ss

eu
s  

   
   

   
   

   
   

   
   

  
W

A 
De

pt
 o

f E
co

log
y

He
at

he
r S

te
ph

en
s  

   
   

   
  

Ke
nn

ed
y/J

en
ks

 C
on

su
lta

nt
s

5:
00

 - 
7:

00
7:

00
 - 

8:
00

8:
00

 - 
9:

30

Mo
nd

ay
 M

or
ni

ng
 - 

Se
pt

em
be

r 1
9  

   
   

   
   

   
   

   
   

   
   

   
   

   
 

2:
00

 - 
2:

45

1:
15

 - 
2:

00

Op
en

in
g 

Se
ss

io
n

Br
ea

k &
 O

ps
 C

ha
lle

ng
e V

iew
in

g 
Ti

m
e

Mo
nd

ay
 F

un
 N

ig
ht

Ma
nu

fa
ct

ur
er

s R
ec

ep
tio

n—
Ex

hi
bi

t H
all

   
   

   
   

   
   

   
   

   
   

Re
gi

st
ra

tio
n

Mo
nd

ay
 N

ig
ht

 D
in

ne
r 

4-
Pe

rs
on

 O
pe

ra
tio

ns
 C

ha
lle

ng
e

Mo
nd

ay
 A

fte
rn

oo
n 

- S
ep

te
m

be
r 1

9
PN

CW
A 

Bu
sin

es
s L

un
ch

eo
n

Bo
nu

s P
os

te
r 

Se
ss

io
n 

   
   

1:1
5 -

 2
:45

3:
45

 - 
4:

30

4:
30

- 5
:1

5

3:
00

 - 
3:

45

Br
ea

k &
 O

ps
 C

ha
lle

ng
e V

iew
in

g 
Ti

m
e

Va
nc

ou
ve

r 
Pl

an
t T

ou
r 

2:4
5 -

 5
:00



Pr
ec

on
fer

en
ce

 W
or

ks
ho

ps
, S

un
da

y S
ep

t. 
18

Gr
ee

n 
St

or
m

w
at

er
 In

fra
st

ru
ct

ur
es

:  
No

w 
th

at
 th

ey
’re

 in
 yo

ur
 sy

ste
m

,  
wh

at
 do

 yo
u d

o w
ith

 th
em

?
Su

nd
ay

 Se
pt

. 1
8  

10
:00

 AM
–1

:00
 PM

 fo
llo

we
d  

     
     

     
     

     
    

by
 to

ur
 of

 lo
ca

l fa
cil

itie
s f

rom
 1:

00
 PM

–4
:00

 PM

Co
or

di
na

to
rs

  
Ma

rk 
Po

lin
g, 

Cle
an

 W
ate

r S
er

vic
es

Ca
rri

e P
ak

, C
lea

n W
ate

r S
er

vic
es

Ly
nn

e C
hic

oin
e, 

CH
2M

 H
ILL

 

In
ve

nt
or

yi
ng

 an
d R

ed
uc

in
g Y

ou
r 

Or
ga

ni
za

tio
n’s

 Ca
rb

on
 Fo

ot
pr

in
t: 

 
A H

ow
-To

 Gu
id

e  
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  
Su

nd
ay

 Se
pt

. 1
8 1

0:0
0 A

M–
5:0

0 P
M

Sp
on

so
red

 by
:  P

NC
W

A S
us

ta
ina

bil
ity

 Co
m

m
itt

ee

Sp
ea

ke
rs

:  

Op
tim

izi
ng

 th
e P

er
fo

rm
an

ce
 an

d  
Ca

pa
cit

y o
f Y

ou
r S

ec
on

da
ry

 Cl
ar

ifi
er

   
   

   
   

   
   

Su
nd

ay
 Se

pt
. 1

8 1
:00

 PM
–5

:00
 PM

Sp
on

so
red

 by
:  P

NC
W

A P
lan

t O
pe

rat
ion

s a
nd

  
Ma

int
en

an
ce

 Co
m

m
itt

ee

Sp
ea

ke
rs

:  
Di

ck
 Fi

ng
er,

 Se
att

le 
Me

tro
/K

ing
 Co

un
ty 

(re
tir

ed
)

Ra
nd

all
 Sa

m
sta

g, 
Ca

ro
llo

 En
gin

ee
rs

Ed
wa

rd
 W

ick
lei

n, 
Ca

ro
llo

 En
gin

ee
rs

Nu
tr

ie
nt

 R
em

ov
al

 in
 P

ra
ct

ice
                 

         
Su

nd
ay

 Se
pt

. 1
8 9

:00
 AM

–5
:00

 PM

Sp
ea

ke
rs

:  
Ry

an
 An

de
rso

n, 
Cit

y o
f Y

ak
im

a
Ja

m
es

 Ba
rn

ard
, B

lac
k &

 Ve
atc

h
Na

te 
Cu

lle
n, 

Cle
an

 W
ate

r S
er

vic
es

Gl
en

 Da
igg

er,
 CH

2M
 H

ILL
He

nr
yk

 M
elc

er,
 Br

ow
n a

nd
 Ca

ldw
ell

JB
 N

ee
th

lin
g, 

HD
R

Ro
d R

ea
rd

on
, C

aro
llo

 En
gin

ee
rs

TB
D, 

Cit
y o

f B
ois

e

7:
00

 - 
5:

30
7:

00
 - 

8:
00

Se
ss

ion
 7

Se
ss

ion
 8

Se
ss

ion
 9

Se
ss

ion
 1

0
Se

ss
ion

 1
1

Se
ss

ion
 1

2

Pu
bl

ic 
Ed

uc
at

io
n 

& 
In

vo
lve

m
en

t
In

st
ru

m
en

ta
tio

n 
an

d 
Co

nt
ro

ls
En

er
gy

 R
ec

ov
er

y a
nd

 E
ffi

cie
nc

y
Bi

os
ol

id
s a

nd
 D

ig
es

tio
n

Pl
an

ni
ng

 fo
r S

us
ta

in
ab

ili
ty

 P
lan

t &
 S

ys
te

m
 O

pe
ra

tio
ns

Ho
w 

Vo
lu

nt
ar

y P
ar

tic
ip

at
io

n 
Ca

n 
Af

fe
ct

 th
e S

uc
ce

ss
 o

f a
 P

ro
gr

am

Va
lu

e o
f O

nl
in

e I
ns

tru
m

en
ta

tio
n 

fo
r 

W
as

te
wa

te
r T

re
at

m
en

t P
lan

t 
Op

er
at

io
n

Lo
w 

He
ad

 H
yd

ro
ele

ct
ric

 P
ro

jec
ts

 at
 

Pa
cif

ic 
NW

 W
as

te
wa

te
r T

re
at

m
en

t 
Pl

an
ts

Ci
ty

 o
f C

am
as

' N
ew

 S
lu

dg
e B

elt
 D

ry
er

 
Fa

cil
ity

Bu
ild

in
g 

a L
eg

ac
y:

 In
te

gr
at

ed
 W

at
er

 
Re

so
ur

ce
s M

an
ag

em
en

t i
n 

Da
m

as
cu

s, 
Or

eg
on

W
ill 

Yo
ur

 W
as

te
wa

te
r F

ac
ilit

y M
ee

t 
Yo

ur
 L

on
g 

Ra
ng

e O
pe

ra
tio

ns
 an

d 
Ma

in
te

na
nc

e N
ee

ds
?

Ma
rth

a 
L.

 B
ur

ke
, S

ea
ttle

 P
ub

lic
 U

tili
tie

s
Ma

rio
 B

en
isc

h,
 H

DR
Te

rry
 S

tu
lc,

 T
rin

de
ra

 E
ng

ine
er

ing
Jo

hn
 W

ils
on

, G
ra

y &
 O

sb
or

ne
Em

ily
 C

all
aw

ay
, C

H2
M 

HI
LL

 
Ro

n 
Ko

hle
r &

 B
ob

 S
wa

rn
er

   
   

   
   

   
 

Ki
ng

 C
ou

nt
y

Pu
bl

ic 
In

vo
lve

m
en

t?
 A

 K
ey

 to
 Y

ou
r 

W
as

te
wa

te
r S

ys
te

m
 S

uc
ce

ss

W
hy

 W
ait

 fo
r E

ffl
ue

nt
 G

ra
b 

Sa
m

pl
e 

Re
su

lts
? 

Fi
nd

 o
ut

 N
ow

 W
ha

t’s
 H

itt
in

g 
Yo

u 
Up

 F
ro

nt
! A

n 
Ov

er
vie

w 
of

 O
n-

lin
e, 

Ni
tro

ge
n 

An
aly

ze
r T

ec
hn

ol
og

ies
 fo

r 
W

as
te

wa
te

r

De
ve

lo
pi

ng
 an

d 
Im

pl
em

en
tin

g 
En

er
gy

 
Ma

na
ge

m
en

t P
ro

gr
am

s a
t a

 
W

as
te

wa
te

r U
til

ity

Su
st

ain
ab

ilit
y C

om
pa

ris
on

 o
f C

las
s A

 
an

d 
Cl

as
s B

 B
io

so
lid

s T
ec

hn
ol

og
ies

Bu
ild

in
g 

on
 L

es
so

ns
 L

ea
rn

ed
 fo

r 
Ex

pa
nd

in
g 

th
e N

ex
t P

ha
se

 o
f t

he
 

Gr
ou

nd
wa

te
r R

ep
len

ish
m

en
t S

ys
te

m

Ch
em

ica
l a

nd
 E

ne
rg

y P
ro

cu
re

m
en

t 
Op

tio
ns

 fo
r a

 U
til

ity

Ma
rk 

Ho
ltz

en
, J

UB
 E

ng
ine

er
s

Da
vid

 K
op

ch
yn

sk
i   

   
   

   
   

   
   

Pa
ra

me
trix

Fr
an

k D
ick

, C
ity

 o
f V

an
co

uv
er

 W
A

Da
na

 D
ev

in-
Cl

ar
ke

, B
ro

wn
 a

nd
 C

ald
we

ll
Ja

me
s C

lar
k, 

Bl
ac

k &
 V

ea
tch

St
ev

e 
W

alk
er

, C
ar

oll
o 

En
gin

ee
rs

9:
30

 - 
10

:3
0

10
:3

0 -
 11

:1
5

St
or

m
wa

te
r E

du
ca

tio
n:

 C
re

at
in

g 
A 

Pr
og

ra
m

 T
ha

t W
or

ks
Le

ss
on

s L
ea

rn
ed

 Im
pl

em
en

tin
g 

Mu
lti

-
Me

di
a f

or
 T

ele
m

et
ry

 an
d 

SC
AD

A
De

m
on

st
ra

tin
g 

W
ER

F’
s C

HE
Ap

et
: A

 
ne

w 
po

we
rfu

l e
ne

rg
y t

oo
l f

or
 W

W
TP

s
Re

ne
wa

bl
e E

ne
rg

y P
ro

du
ct

io
n 

fro
m

 
An

ae
ro

bi
c D

ig
es

tio
n 

of
 F

oo
d 

W
as

te
In

no
va

tiv
e S

us
ta

in
ab

ilit
y A

na
lys

is 
fo

r 
W

as
te

wa
te

r F
ac

ilit
ies

 P
lan

ni
ng

De
te

rm
in

in
g 

th
e L

on
g 

& 
Sh

or
t T

er
m

 
Co

st
s o

f P
um

p 
Sy

st
em

 E
ffi

cie
nc

y

Me
ga

n 
M.

 H
an

so
n,

 C
ity

 o
f P

or
tla

nd
Te

rry
 S

tu
lc,

 T
rin

de
ra

 E
ng

ine
er

ing
Ma

tt 
No

es
en

, C
H2

M 
HI

LL
Ca

le 
An

dr
ew

 M
cP

he
rso

n,
 C

DM
Da

ve
 C

lar
k, 

HD
R

Jo
e 

Ed
wi

n 
Ev

an
s, 

Pu
mp

 T
ec

h

De
ve

lo
pi

ng
 R

ela
tio

ns
hi

ps
, 

Em
po

we
rin

g 
Co

m
m

un
iti

es
, P

ub
lic

 
In

vo
lve

m
en

t, 
an

d 
Si

tin
g 

W
as

te
wa

te
r 

Fa
cil

iti
es

 in
 an

 U
rb

an
 E

nv
iro

nm
en

t

Li
fe

-C
yc

le 
Co

st
 E

ffe
ct

ive
ne

ss
, H

ig
h 

Av
ail

ab
ilit

y, 
an

d 
Di

sa
st

er
 R

ec
ov

er
y o

f 
SC

AD
A 

Sy
st

em
s T

hr
ou

gh
 

Vi
rtu

ali
za

tio
n

Bl
ow

in
g 

Yo
ur

 M
on

ey
 A

wa
y:

 
Co

m
bi

ni
ng

 N
ew

 T
ec

hn
ol

og
y w

ith
 an

 
En

er
gy

 S
av

in
gs

 G
ra

nt
 to

 R
et

ro
fit

 
Ae

ra
tio

n 
Sy

st
em

s a
t a

 F
ra

ct
io

n 
of

 th
e 

Co
st

In
st

all
in

g 
Ro

of
-M

ou
nt

ed
 D

ra
ft 

Tu
be

 
Mi

xe
rs

 in
 F

lo
at

in
g 

Co
ve

r D
ig

es
te

rs

De
fin

in
g 

Su
st

ain
ab

le 
W

at
er

 
Ma

na
ge

m
en

t i
n 

Ca
lg

ar
y T

hr
ou

gh
 T

ru
ly 

In
te

gr
at

ed
 W

at
er

 R
es

ou
rc

es
 P

lan
ni

ng

Th
e M

yt
hs

 o
f E

m
pt

y B
ed

 R
es

id
en

ce
 

Ti
m

e i
n 

Bi
ol

og
ica

l O
do

r C
on

tro
l

An
dr

ew
 L

ee
, S

ea
ttle

 P
ub

lic
 U

tili
tie

s
Mi

ke
 K

ar
l, 

CH
2M

 H
IL

L 
Je

ffr
ey

 Z
ah

lle
r, 

HD
R

Ca
th

er
ine

 D
ru

mm
er

   
   

   
   

   
   

   
   

 
Br

ow
n 

an
d 

Ca
ldw

ell
Gu

y C
ar

pe
nt

er
, C

ar
oll

o 
En

gin
ee

rs
Bo

nn
o 

Ko
er

s, 
Az

zu
ro

12
:0

0 -
 1:

15

Re
gi

st
ra

tio
n

Op
er

at
or

s B
re

ak
fa

st

Tu
es

da
y M

or
ni

ng
 - 

Se
pt

em
be

r 2
0

11
:1

5 -
 12

:0
0

Br
ea

k -
 E

xh
ib

it 
Ha

ll

PN
CW

A 
Se

cti
on

 
Ex

ch
an

ge
 

10
:30

-
No

on

Ne
tw

or
kin

g 
Lu

nc
h

8:
00

 - 
8:

45

8:
45

 - 
9:

30
E X H I B I T  H A L L

Ea
rn

 up
 to

 2.
4 C

EU
s (

re
qu

es
te

d)
 fo

r S
un

. t
hr

ou
gh

 W
ed

.

ww
w.

vis
itv

an
co

uv
eru

sa
.co

m
 Van

co
uv

er 
US

A R
eg

ion
al 

To
ur

ism
 Offi

ce

ww
w.

po
va

.co
m

 Por
tla

nd
 Or

eg
on

 Vi
sit

or
s A

sso
cia

tio
n

Sa
lly

 Br
ow

n,
 Ph

.D
.,  

Un
ive

rsi
ty

 of
 W

as
hin

gt
on

       
       

       
       

Da
na

 D
ev

in-
Cla

rke
, B

ro
wn

 an
d C

ald
wl

l       
           

           
           

           
           

           
      

Sa
ra

h D
es

lau
rie

rs,
 Ca

ro
llo

 En
gin

ee
rs 

     
     

     
     

     
     

     
     

    
St

ev
e F

an
ch

er,
 Ci

ty
 of

 G
re

sh
am

, O
R 

Da
wn

 Le
sle

y, 
Ke

nn
ed

y/
Je

nk
s C

on
su

lta
nt

s 
Je

nn
ife

r B
elk

na
p W

illi
am

so
n,

  C
ity

 of
 G

re
sh

am
, O

R



Fa
cil

ity
 To

ur
s—

pr
ere

gis
tra

tio
n r

eq
uir

ed

Ci
ty

 o
f V

an
co

uv
er

’s M
ar

in
e P

ar
k 

an
d 

W
at

er
 Ce

nt
er

 M
on

da
y S

ep
t. 1

9 2
:45

 PM
–5

:00
 PM

Ci
ty

 o
f L

a C
en

te
r W

at
er

 R
ec

la
m

at
io

n 
Fa

cil
ity

    
Tu

es
da

y S
ep

t. 2
0 1

:15
 PM

–3
:45

 PM

Du
rh

am
 A

dv
an

ce
d 

W
as

te
w

at
er

 Tr
ea

tm
en

t 
Fa

cil
ity

 W
ed

ne
sd

ay
 Se

pt
. 2

1  
8:0

0 A
M–

12
:00

 NO
ON

Op
s C

ha
lle

ng
e—

Op
s C

ha
lle

ng
e w

ill 
be

 he
ld 

se
pa

rat
ely

  
fro

m
 th

e E
xh

ibi
t H

all
. T

he
 Su

nd
ay

 M
ee

t &
 Gr

ee
t w

ill 
be

 th
e t

im
e 

for
 th

e a
ny

on
e-

ca
n-

joi
n-

in,
 fu

n c
om

pe
tit

ion
 an

d t
he

 4-
pe

rso
n 

co
m

pe
tit

ion
 w

ill 
be

 he
ld 

on
 M

on
da

y f
ro

m
 10

:00
 AM

-3
:00

 PM
. 

Br
ea

ks
 w

ill 
be

 sc
he

du
led

 in
 th

e O
ps

 Ch
all

en
ge

 ar
ea

 fo
r v

iew
ing

 th
e 

co
m

pe
tit

ion
.

Op
era

to
rs—

Re
ad

 th
is!

Op
er

at
or

s B
re

ak
fa

st
—

Th
e O

pe
rat

or
s B

rea
kfa

st 
is 

off
ere

d 
at 

no
 ex

tra
 co

st 
for

 op
era

tor
s b

ut
 re

gis
tra

tio
n i

s r
eq

uir
ed

.

Ea
rn

 up
 to

 2.
4 C

EU
s (

re
qu

es
te

d)
 fo

r S
un

. t
hr

ou
gh

 W
ed

.

12
:0

0 -
 1:

15
Se

ss
ion

 1
3

Se
ss

ion
 1

4A
Se

ss
ion

 1
5A

Se
ss

ion
 1

6
Se

ss
ion

 1
7A

Se
ss

ion
 1

8
Ut

ili
ty

 &
 A

ss
et

 M
an

ag
em

en
t

Co
lle

ct
io

n 
& 

Pu
m

p 
Sy

st
em

s
W

at
er

 Q
ua

lit
y -

 T
MD

Ls
Od

or
 C

on
tro

l
Cl

im
at

e C
ha

ng
e a

nd
 G

HG
Ad

va
nc

ed
 W

as
te

wa
te

r T
re

at
m

en
t

Fi
na

nc
ial

 S
us

ta
in

ab
ilit

y t
o 

Su
pp

or
t 

Ut
ilit

y M
iss

io
ns

Ch
all

en
gi

ng
 A

cc
es

s a
nd

 S
ite

 
Co

ns
tra

in
ts

 at
 C

ity
 o

f R
ed

m
on

d 
Pu

m
p 

St
at

io
n 

No
. 1

Se
pt

ic 
Sy

st
em

 an
d 

No
n-

Po
in

t S
ou

rc
e 

Po
llu

tio
n:

 A
 T

ale
 o

f T
wo

 T
MD

Ls

La
rg

e D
iam

et
er

 O
ut

fa
ll D

ro
p 

St
ru

ct
ur

e 
Ve

nt
ila

tio
n 

An
aly

sis
 in

 L
os

 A
ng

ele
s, 

CA

Co
nd

uc
tin

g 
GH

G 
An

aly
se

s a
nd

 
In

te
gr

at
in

g 
Re

su
lts

 in
to

 D
ec

isi
on

-
Ma

kin
g 

in
 th

e W
as

te
wa

te
r F

iel
d

Ti
ll D

ea
th

 D
o 

Us
 P

ar
t?

 M
ar

ry
in

g 
Ol

d 
an

d 
Ne

w 
Te

ch
no

lo
gy

: E
xp

an
di

ng
 th

e 
W

es
t B

oi
se

 W
W

TF
 U

V 
Di

sin
fe

ct
io

n 
Ed

wa
rd

 Jo
hn

 C
eb

ro
n,

 F
CS

 G
ro

up
Ad

am
 S

ch
uy

ler
, B

HC
Jim

 F
ish

er
, C

lac
ka

ma
s C

ou
nt

y W
ES

Ma
rk 

Sm
ith

, B
ro

wn
 a

nd
 C

ald
we

ll
Je

nn
ife

r B
elk

na
p 

W
illia

ms
on

   
   

   
   

   
 

Ci
ty 

of
 G

re
sh

am
Ma

tt 
Gr

eg
g,

 B
ro

wn
 a

nd
 C

ald
we

ll

W
ha

t i
s C

MO
M 

an
d 

W
hy

 S
ho

ul
d 

Yo
u 

Ca
re

?
Ch

all
en

ge
s a

nd
 A

pp
ro

ac
he

s t
o 

Un
de

rw
at

er
 O

pe
n-

Cu
t P

ip
e I

ns
ta

lla
tio

n

Id
ah

o 
An

tid
eg

ra
da

tio
n 

Im
pl

em
en

ta
tio

n 
Pr

oc
ed

ur
es

 In
cr

ea
se

 P
ro

te
ct

io
n 

fo
r 

Hi
gh

 Q
ua

lit
y W

at
er

s

Go
od

 N
eig

hb
or

 P
ol

icy
: M

ak
in

g 
Ad

va
nc

ed
 O

do
r C

on
tro

l E
ffi

cie
nt

 an
d 

Ef
fe

ct
ive

 W
he

n 
Yo

u 
Ha

ve
 N

o 
Ro

om
 fo

r 
Er

ro
r

Cl
im

at
e C

ha
ng

e:
 W

ha
t d

oe
s i

t m
ea

n 
fo

r y
ou

r W
W

TP
?

Im
pl

em
en

ta
tio

n 
of

 an
 In

te
gr

at
ed

 F
ixe

d-
Fi

lm
 A

ct
iva

te
d 

Sl
ud

ge
 P

ro
ce

ss
 fo

r 
Se

co
nd

ar
y T

re
at

em
en

t -
 B

en
d 

W
RF

Ma
ry 

Ki
ng

, C
ity

 o
f P

or
tla

nd
Ke

vin
 G

os
s, 

Te
tra

 T
ec

h
Ro

bb
in 

Fin
ch

, C
ity

 o
f B

ois
e

Je
ffr

ey
 Z

ah
lle

r, 
HD

R
Sa

ra
h 

An
ne

 D
es

lau
rie

rs 
   

   
   

   
   

 
Ca

ro
llo

 E
ng

ine
er

s
Bi

ll L
ea

f, 
CH

2M
 H

IL
L 

2:
45

 - 
3:

00
Se

ss
ion

 1
4B

Se
ss

ion
 1

5B
Se

ss
ion

 1
7B

W
at

er
 R

eu
se

W
at

er
 Q

ua
lit

y -
 T

em
pe

ra
tu

re
Me

m
br

an
es

3:
00

 - 
3:

45

Se
at

tle
 P

ub
lic

 U
til

iti
es

' P
ra

ct
ica

l 
Ap

pr
oa

ch
 to

 S
ew

er
 C

lea
ni

ng
 S

ch
ed

ul
e 

Op
tim

iza
tio

n 
fo

r S
SO

 R
ed

uc
tio

n
Re

cla
im

ed
 W

at
er

 - 
Th

e N
ex

t P
ha

se
Ov

er
co

m
in

g 
Ba

rri
er

s t
o 

Co
m

pl
y w

ith
 a 

Te
m

pe
ra

tu
re

 L
im

it
Ad

dr
es

sin
g 

Od
or

 N
ui

sa
nc

e W
ith

ou
t 

Cr
ea

tin
g 

a N
oi

se
 N

ui
sa

nc
e

Th
e E

vo
lu

tio
n 

of
 M

BR
 D

es
ig

n 
to

 
Mi

ni
m

ize
 C

ap
ita

l C
os

t a
nd

 O
pt

im
ize

 
En

er
gy

 E
ffi

cie
nc

y

Hi
gh

 R
at

e S
id

es
tre

am
 T

re
at

m
en

t 
Pr

ov
id

es
 M

ul
tip

le 
Be

ne
fit

s

Jo
hn

 R
. E

va
ns

, H
DR

Pa
tric

k S
kil

lin
gs

,S
kil

lin
gs

 C
on

no
lly

, I
nc

.
La

rry
 R

up
p,

 K
ell

er
 A

ss
oc

iat
es

Gr
ize

lda
 S

ar
ria

, T
et

ra
 T

ec
h

Ad
rie

nn
e 

Me
nn

iti,
 C

H2
M 

HI
LL

 
Jy

h-
W

ei 
(A

l) S
un

, C
DM

3:
45

- 4
:3

0

En
ha

nc
ed

 D
ec

isi
on

 S
up

po
rt 

To
ol

s 
He

lp
 M

ax
im

ize
 V

alu
e

Ta
ilo

re
d 

Ef
flu

en
t t

o 
Fi

t E
nd

 U
se

Su
st

ain
ab

le 
So

lu
tio

ns
 fo

r 
Te

m
pe

ra
tu

re
 C

om
pl

ian
ce

Od
or

 C
on

tro
l M

an
ag

em
en

t S
tra

te
gi

es
 

& 
Fi

eld
 E

xp
er

ien
ce

Te
ch

no
lo

gy
 E

va
lu

at
io

n 
an

d 
Me

m
br

an
e 

Pi
lo

t S
tu

dy
 to

 A
ch

iev
e L

ow
-L

ev
el 

Ph
os

ph
or

us
 L

im
its

 fo
r B

ar
rie

, O
nt

ar
io

Ni
tro

ge
n 

Re
m

ov
al 

at
 K

in
g 

Co
un

ty
 

W
as

te
wa

te
r F

ac
ilit

ies

Ly
nn

e 
Ch

ico
ine

, C
H2

M 
HI

LL
 

Pe
te

r S
ch

au
er

, B
lac

k &
 V

ea
tch

Ja
so

n 
Sm

es
ru

d,
 C

H2
M 

HI
LL

 
Br

et
t C

on
ve

rse
, J

UB
 E

ng
ine

er
s

Ri
p 

Co
pit

ho
rn

, G
HD

Pe
te

r C
ar

te
r, 

Ki
ng

 C
ou

nt
y

4:
30

 - 
5:

15

Fu
nd

in
g 

Op
po

rtu
ni

tie
s f

or
 S

to
rm

wa
te

r 
an

d 
W

as
te

wa
te

r P
ro

jec
ts

W
at

er
 R

eu
se

 P
ilo

t U
sin

g 
Me

m
br

an
e 

Fi
ltr

at
io

n 
in

 S
po

ka
ne

, W
A

In
di

an
 C

re
ek

 T
MD

L 
- D

et
er

m
in

at
io

n 
of

 
"N

at
ur

al"
 T

em
pe

ra
tu

re
 C

on
di

tio
ns

W
he

n 
“G

re
en

” R
ea

lly
 is

n’
t G

re
en

es
t: 

A 
De

sig
n 

Em
pl

oy
in

g 
In

or
ga

ni
c 

Bi
of

ilt
er

 M
ed

ia 
Re

st
or

es
 C

on
fid

en
ce

 
an

d 
Ad

va
nc

es
 B

io
fil

te
r T

ec
hn

ol
og

y, 
W

hi
le 

Sa
vin

g 
Co

st
 an

d 
En

er
gy

Re
tro

fit
tin

g 
an

 E
xis

tin
g 

Tr
ea

tm
en

t 
Pl

an
t w

ith
 M

BR
 T

ec
hn

ol
og

y –
 

Ch
all

en
ge

s a
nd

 R
es

ul
ts

Me
et

in
g 

Ne
w 

Ni
tra

te
 an

d 
Co

lo
r 

Re
qu

ire
m

en
ts

 at
 a 

Sk
i R

es
or

t 
W

as
te

wa
te

r T
re

at
m

en
t P

lan
t

Da
vid

 D
un

n,
 W

A 
De

pt
 o

f E
co

log
y

Mi
ch

ell
e 

Le
Ba

ro
n,

 A
EC

OM
Cr

aig
 B

. A
nd

er
so

n 
   

   
   

   
   

   
   

   
Mu

rra
y, 

Sm
ith

 &
 A

ss
oc

iat
es

Aa
ro

n 
Co

lle
tt,

 C
ity

 o
f S

pr
ing

fie
ld,

 O
R

To
m 

Gi
es

e,
 K

en
ne

dy
/Je

nk
s C

on
su

lta
nt

s
Ly

nn
 W

illia
ms

, B
ro

wn
 a

nd
 C

ald
we

ll

5:
15

 - 
7:

00
7:

00
 - 

9:
00

Tu
es

da
y A

fte
rn

oo
n 

- S
ep

te
m

be
r 2

0

Be
er

 T
as

tin
g 

- E
xh

ib
it 

Ha
ll

E X H I B I T  H A L L

PN
CW

A 
Aw

ar
ds

 B
an

qu
et

1:
15

 - 
2:

00

2:
00

 - 
2:

45

Ne
tw

or
kin

g 
Lu

nc
h

Br
ea

k -
 E

xh
ib

it 
Ha

ll

Po
rtl

an
d,

 O
re

go
n's

 S
SO

 R
ep

or
tin

g:
 L

es
so

ns
 fr

om
 T

ra
in

in
g 

fo
r P

ro
pe

r R
ep

or
tin

g 
   

Ma
tt 

Cr
ibl

ez
, P

or
tla

nd
 B

ES
Re

po
rti

ng
 S

SO
s i

n 
th

e P
ac

ifi
c N

or
th

we
st

: T
he

 M
em

be
r S

ta
te

's 
Pe

rs
pe

ct
ive

 o
n 

Re
po

rti
ng

 R
eq

ui
re

m
en

ts
    

Co
lle

cti
on

 S
ys

te
ms

 G
ue

st 
Pa

ne
l

La
 C

en
ter

 
Pl

an
t T

ou
r  

1:1
5 -

 
3:4

5  
  

__
_  

   
 

Bo
nu

s 
Se

ss
io

n 
on

 S
SO

s  
3:0

0 -
 

5:1
5  

  

Tu
es

da
y A

fte
rn

oo
n 

Bo
nu

s S
es

sio
n 

on
 S

SO
s

3:
00

 P
M 

– 
5:

15
 P

M
Sp

on
so

re
d 

by
 P

NC
W

A 
Co

lle
cti

on
 S

ys
te

ms
 C

om
mi

tte
e

W
EF

 W
as

hi
ng

to
n 

Up
da

te
: R

ep
or

t f
ro

m
 E

PA
 S

SO
/W

et
 W

ea
th

er
 W

or
ks

ho
p 

   
Bo

b 
Ma

tth
ew

s, 
CD

M

Sc
he

du
le 

Hi
gh

lig
ht

s:
Su

nd
ay

: 4
 Pr

ec
on

fer
en

ce
 W

ork
sh

op
s, 

 Co
mm

un
ity

 Se
rvi

ce
 Pr

oje
ct,

  O
pe

n t
o A

ll O
ps 

Ch
alle

ng
e,  

Me
et 

an
d G

ree
t 

M
on

da
y: 

Op
en

ing
 Se

ssi
on

, T
ec

h S
es

sio
ns

, P
os

ter
 Se

ssi
on

, 4
-pe

rso
n O

ps 
Ch

alle
ng

e, P
lan

t To
ur,

 M
fr O

pe
nin

g R
ece

pti
on

Tu
es

da
y: 

Op
era

tor
s B

rea
kfa

st,
 Ex

hib
it H

all,
 Te

ch 
Se

ssi
on

s, P
lan

t To
ur,

  S
ect

ion
 Ex

cha
ng

e, M
icro

-Br
ew

 Ta
stin

g, 
Aw

ard
s B

an
qu

et
W

ed
ne

sd
ay

: P
lan

t T
ou

r, T
ec

h S
es

sio
ns



Co
nf

ere
nc

e H
ea

dq
ua

rte
rs 

Ho
tel

Hi
lto

n V
an

co
uv

er 
W

as
hin

gt
on

30
1 W

. 6
th

 St
ree

t, V
an

co
uv

er 
W

A 9
86

60
36

0.9
93

.45
00

ww
w.

hil
to

n.c
om

• 1
00

%
 no

n-
sm

ok
ing

 fa
cil

ity
•  G

ro
up

 co
de

 is
 PC

W
•  C

ut
off

 da
te 

for
 sp

ec
ial

 gr
ou

p r
ate

s: 
Au

gu
st 

15
 •  P

ar
t o

f t
he

 Co
nv

en
tio

n C
en

ter
 co

m
ple

x

Ad
dit

ion
al 

Ac
co

m
m

od
ati

on
s

Re
d L

ion
 H

ot
el 

Va
nc

ou
ve

r (
at 

th
e Q

ua
y)

10
0 C

olu
m

bia
 St

ree
t, V

an
co

uv
er,

 W
A 9

86
60

36
0.6

94
.83

41
     

     
     

     
     

     
     

     
     

     
     

     
     

     
     

     
     

   
ww

w.
red

lio
n.c

om
/v

an
co

uv
er

•  O
n t

he
 riv

er 
– 

5 m
inu

te 
wa

lk 
to

 th
e H

ilto
n V

an
co

uv
er

•  B
rea

kfa
st 

Bu
ffe

t, f
ree

 pa
rki

ng
•  G

ro
up

 co
de

 is
 “P

ac
ific

 N
or

th
we

st 
Cle

an
 W

ate
r A

sso
cia

tio
n”

•  C
ut

off
 da

te 
for

 gr
ou

p r
ate

s: 
Au

gu
st 

19

Th
e H

ea
th

m
an

 Lo
dg

e
78

01
 N

or
th

ea
st 

Gr
ee

nw
oo

d D
riv

e, 
Va

nc
ou

ve
r, W

A 9
86

62
36

0. 
25

4.3
10

0  
   8

77
.20

1.3
33

5
ww

w.
he

ath
m

an
lod

ge
.co

m

• 1
5-

m
inu

te 
dr

ive
 to

 H
ilto

n V
an

co
uv

er
•  L

im
ite

d s
hu

ttl
e s

er
vic

e t
o t

he
 H

ilto
n V

an
co

uv
er 

av
ail

ab
le 

•  G
ro

up
 co

de
 is

 “P
NW

 Cl
ea

n W
ate

r A
sso

cia
tio

n ”
•  C

ut
off

 da
te 

for
 gr

ou
p r

ate
s: 

Au
gu

st 
19

De
ad

lin
es

:
• C

on
fer

en
ce

 re
gis

tra
tio

n e
arl

y b
ird

 ra
tes

 th
ro

ug
h A

ug
us

t 1
6

• P
rer

eg
ist

rat
ion

 en
ds

 Se
pt

. 9

7:
00

 - 
1:

00
Se

ss
ion

 1
9A

Se
ss

ion
 2

0
Se

ss
ion

 2
1

Se
ss

ion
 2

2
Se

ss
ion

 2
3

Se
ss

ion
 2

4A

Ph
os

ph
or

us
 R

em
ov

al
In

no
va

tiv
e P

lan
ni

ng
 &

 
Ap

pr
oa

ch
es

CS
Os

 &
 W

et
 W

ea
th

er
 T

re
at

m
en

t
Pl

an
t a

nd
 S

ys
te

m
 O

pe
ra

tio
ns

En
er

gy
 R

ec
ov

er
y &

 E
ffi

cie
nc

y
Op

er
at

io
ns

En
ha

nc
ed

 W
et

lan
ds

 T
re

at
m

en
t o

f N
on

-
Po

in
t S

ou
rc

es
: A

 S
us

ta
in

ab
le 

an
d 

Co
st

 E
ffe

ct
ive

 A
lte

rn
at

ive
 A

pp
ro

ac
h 

to
 

Me
et

 In
cr

ea
sin

gl
y S

tri
ng

en
t 

Ph
os

ph
or

us
 L

im
its

W
as

te
wa

te
r T

re
at

m
en

t i
n 

20
62

....
 W

ha
t 

do
es

 th
at

 lo
ok

 lik
e?

10
 Y

ea
rs

 o
f O

pe
ra

tio
na

l E
xp

er
ien

ce
 o

n 
Hi

gh
 R

at
e C

lar
ifi

ca
tio

n 
(H

RC
) f

or
 

Re
m

ot
e C

om
bi

ne
d 

Se
we

r O
ve

rfl
ow

 
(C

SO
) S

ys
te

m

Re
al-

tim
e C

ha
ra

ct
er

iza
tio

n 
of

 
Aq

ue
ou

s O
rg

an
ic 

Ma
tri

x U
sin

g 
Hy

br
id

, H
yp

er
sp

ec
tra

l O
pt

ica
l 

Me
as

ur
em

en
t

Am
m

on
ia 

Ni
tro

ge
n 

Re
co

ve
ry

 an
d 

Bi
om

et
ha

ne
 P

ro
du

ct
io

n 
fro

m
 

An
ae

ro
bi

c D
ig

es
ta

te

Ma
xm

izi
ng

 P
er

fo
rm

an
ce

 o
f 

W
as

te
wa

te
r L

ag
oo

ns

St
ev

e 
Bu

rg
os

, B
ro

wn
 a

nd
 C

ald
we

ll
Ly

dia
 H

olm
es

, C
ar

oll
o 

En
gin

ee
rs

Ma
ttC

ro
w,

 C
DM

Sa
nja

i T
rip

at
hi,

 Z
AP

S
 T

ec
hn

olo
gie

s
De

nn
is 

Bu
rke

, E
EE

 In
c.

He
at

he
r H

ec
ht

, L
em

na

Sp
ok

an
e R

PW
RF

 L
ow

 L
ev

el 
P 

Pi
lo

t 
St

ud
ies

 – 
Fi

na
l P

er
fo

rm
an

ce
 

Ou
tc

om
es

W
hi

th
er

 W
as

te
wa

te
r?

Co
m

bi
ni

ng
 an

 E
lec

tri
ca

l P
ow

er
 

Tr
an

sm
iss

io
n 

Sy
st

em
 w

ith
 C

om
bi

ne
d 

Se
we

r O
ve

rfl
ow

 (C
SO

) C
on

ve
ya

nc
e 

an
d 

St
or

ag
e:

 S
tra

ng
e M

ar
ria

ge
?

Ox
id

at
io

n 
Di

tc
h 

Mo
di

fic
at

io
ns

 to
 

In
cr

ea
se

 C
ap

ac
ity

 an
d 

Pe
rfo

rm
an

ce

He
at

 E
xt

ra
ct

io
n 

fro
m

 P
lan

t 
In

flu
en

t/E
ffl

ue
nt

: "
Pu

m
pe

d-
up

 H
ea

t 
Pu

m
ps

"

Op
tim

izi
ng

 Y
ou

r D
ry

in
g 

Be
ds

 U
sin

g 
Ge

ot
ex

til
e C

on
ta

in
er

s

M
ar

k 
Es

ve
lt, 

Es
ve

lt E
ng

ine
er

ing
Da

vid
 Je

nk
ins

, D
av

id 
Je

nk
ins

 A
ss

oc
.

Br
ian

 H
em

ph
ill,

 H
DR

Jo
hn

 W
ils

on
, G

ra
y &

 O
sb

or
ne

Bo
 V

es
te

rg
aa

rd
-H

an
se

n 
   

   
   

   
   

  
Br

ow
n 

an
d 

Ca
ldw

ell
Ra

nd
all

 W
ilc

ox
, W

at
er

So
lve

 L
LC

Ev
alu

at
io

n 
of

 a 
Te

rti
ar

y M
em

br
an

e 
Fi

lte
r (

TM
F)

 D
em

on
st

ra
tio

n 
Pi

lo
t t

o 
Ac

hi
ev

e U
ltr

a-
Lo

w 
Ef

flu
en

t 
Ph

os
ph

or
us

 C
on

ce
nt

ra
tio

ns

Is 
It 

Se
we

r o
r N

ot
?

In
te

gr
at

in
g 

Ex
ist

in
g 

As
se

ts
 in

to
 a 

Ne
w 

CS
O 

Co
nt

ro
l S

ys
te

m

Im
pa

ct
 o

f W
as

te
 B

io
lo

gi
ca

l S
ol

id
s 

fro
m

 S
at

ell
ite

 P
lan

ts
 o

n 
th

e 
Pe

rfo
m

an
ce

 o
f P

rim
ar

y S
ed

im
en

ta
tio

n 
Ta

nk
s

Co
ns

tru
ct

io
n 

of
 a 

Fo
od

 W
as

te
 

Di
ge

st
io

n 
Fa

cil
ity

 in
 P

or
tla

nd
 O

re
go

n

Th
e S

po
ka

ne
 C

ou
nt

y R
eg

io
na

l W
at

er
 

Re
cla

m
at

io
n 

Fa
cil

ity
 B

io
lo

gi
ca

l 
St

ar
tu

p

Ka
re

n 
Bi

ll, 
HD

R
Ri

ck
 F

ull
er

, C
ity

 o
f T

ac
om

a
Gr

eg
 H

um
m,

 B
ro

wn
 a

nd
 C

ald
we

ll
La

za
ro

 E
leu

te
rio

, H
DR

Jo
hn

 M
cK

inn
ey

, C
olu

mb
ia 

Bi
oG

as
Te

rry
 D

ok
ke

n,
 C

H2
M 

HI
LL

-O
MI

10
:1

5 -
 10

:3
0

Se
ss

ion
 1

9B
Se

ss
ion

 2
4B

St
or

m
wa

te
r

Pr
et

re
at

m
en

t P
ro

gr
am

s

Or
eg

on
 M

un
ici

pa
l S

to
rm

wa
te

r P
er

m
its

 
an

d 
Ne

w 
Di

re
ct

io
ns

Ma
kin

g 
a $

20
0 M

illi
on

 D
ec

isi
on

 in
 

To
ug

h 
Ec

on
om

ic 
Ti

m
es

Us
in

g 
Fl

ow
 M

on
ito

rin
g 

to
 U

nd
er

st
an

d 
CS

O 
St

ru
ct

ur
e P

er
fo

rm
an

ce
Ce

nt
ra

te
 T

re
at

m
en

t U
sin

g 
Ul

tra
fil

tra
tio

n 
an

d 
Re

ve
rs

e O
sm

os
is

En
er

gy
 S

av
in

gs
 at

 th
e C

ity
 o

f 
Ed

m
on

ds
 W

as
te

wa
te

r T
re

at
m

en
t P

lan
t 

Ef
flu

en
t P

um
p 

St
at

io
n

De
ve

lo
pm

en
t o

f L
oc

al 
Li

m
its

 fo
r 

Su
lfa

te
 D

isc
ha

rg
ed

 to
 a 

Mu
ni

cip
al 

W
as

te
wa

te
r T

re
at

m
en

t P
lan

t

An
ge

la 
W

iel
an

d,
 B

ro
wn

 a
nd

 C
ald

we
ll

Cr
aig

 A
nd

er
so

n 
   

   
   

   
   

   
   

   
   

 
Mu

rra
y, 

Sm
ith

 &
  A

ss
oc

iat
es

Lis
a 

Ta
mu

ra
, H

DR
Da

le 
Ri

ch
wi

ne
, R

ich
wi

ne
 E

nv
iro

nm
en

ta
l

Ad
am

 S
ch

uy
ler

, B
HC

 C
on

su
lta

nt
s

Ja
y S

wi
ft,

 G
ra

y &
 O

sb
or

ne

Fu
nd

in
g 

a S
to

rm
 W

at
er

 P
ro

gr
am

: 
Ut

ilit
y R

at
es

, F
ee

s a
nd

 B
eg

gi
ng

Ch
ar

ac
te

riz
in

g 
VF

A 
So

ur
ce

s t
o 

Op
tim

ize
 T

re
at

m
en

t a
t t

he
 P

os
t P

oi
nt

 
Tr

ea
tm

en
t P

lan
t

Us
e o

f S
pa

tia
l R

ain
fa

ll V
ar

iab
ilit

y f
or

 
CS

O 
Fa

cil
ity

 D
es

ig
n 

at
 S

po
ka

ne
, W

A
Ge

tti
ng

 to
 Y

es
. C

ol
lab

or
at

ive
 

He
ad

wo
rk

s D
es

ig
n 

at
 D

ur
ha

m
 A

W
W

TF
En

er
gy

 R
ec

ov
er

y E
nh

an
ce

s 
W

as
te

wa
te

r T
re

at
m

en
t S

us
ta

in
ab

ilit
y

Fa
ts

, O
ils

 an
d 

Gr
ea

se
 (F

OG
) C

on
tro

l 
Pr

og
ra

m
s:

 O
ve

rv
iew

 an
d 

Re
so

ur
ce

s

Gr
eg

or
y L

. S
ee

gm
ille

r, 
JU

B 
En

gin
ee

rs
An

ne
 C

on
kli

n,
 C

ar
oll

o 
En

gin
ee

rs
Ki

an
a 

El
ler

, A
EC

OM
Ly

nn
e 

Ch
ico

ine
, C

H2
M 

HI
LL

 
Jy

h-
W

ei 
Su

n,
 C

DM
Ch

ar
les

 Jo
hn

sto
ne

, C
ity

 o
f E

ve
re

tt 
W

A
12

:0
0 -

 1:
00

CE
U 

Fo
rm

s T
ur

n 
In

11
:1

5 -
 12

:0
0

W
ed

ne
sd

ay
 M

or
ni

ng
 - 

Se
pt

em
be

r 2
1

10
:3

0 -
 11

:1
5

8:
00

 - 
8:

45

8:
45

 - 
9:

30

9:
30

 - 
10

:1
5

Br
ea

k

Du
rh

am
 P

lan
t 

To
ur

   
   

   
 

8:0
0-

No
on

Re
gi

st
ra

tio
n

Ea
rn

 up
 to

 2.
4 C

EU
s (

re
qu

es
te

d)
 fo

r S
un

. t
hr

ou
gh

 W
ed

.

Se
e 

im
po

rt
an

t l
od

gi
ng

 
de

ta
ils

 a
t w

w
w

.p
nc

w
a.

or
g



SUMMER 2011    |   PNCWA NEWSLETTER    41

CO M M I T T E E  F O C u S — M E M b E r S h I P

The people listed below have become 
members of PNCWA since our last issue. 
The list represents both WEF/PNCWA 
new members and transfers from other 
Member Associations to PNCWA as well 
as new PNCWA-only members. Welcome 
to all of you. Let us know how we can best 
serve your needs and interests and how 
you would like to be involved.

Welcome to  
new members 
of PNCWA! 

steve arnst    
susan baker    
anthony benavidez, Ch2m hILL
terry birch, City of medford
John bishop, City of ontario
John bowman, Lake haven utility district
sumerall Clinton, pierce County
mike Clowdus    
Kerri deal    
machelle dumaine    
david eberle,  

bsu environmental finance Center
Jason frei, City of Clarkston
Juan gallegos, City of medford
Lloyd george, City of tacoma
phillip gettman, City of medford
michael gieseke    
Wayne gresh, Carollo engineers
Jared gunderson, City of driggs
Wes Ison, City of Clarkston
doug Jenkins, City of Nampa
gary martindale    
michael mcCarthy, City of Clarkston
timothy mcClain, 

Lake haven utility district
Jerry mellinger, oak Lodge sanitary district
dale Nixon    
matt pease, staheli trenchless Consultants
dimas prasetya    
Christopher roth, pierce County
barry sarin, Cdm
daniel scarpine,  

aquarius environmental LLC
Leila sermek, stantec Consulting Intl Ltd
marietta sharp, Washington state eCy
John simonds, Ch2m hILL
Larry smith, City of tacoma
Christopher stoll,  

Kennedy/Jenks Consultants
Kristin van andel    
Chris Waarvick, City of yakima
Jeff Wall, slayden Construction group
stephany Wei    
Cally Whitman    
Kurt Wiseman    



A world of wAstewAter services  

Wastewater collection, treatment, reuse and solids management 
for NW clients since 1943.  www.tetratech.com

Contact Marcos Lopez: (206) 883-9300

Tt_Water_Ad_NJ_5_14_10.indd   1 5/14/2010   10:12:15 AM
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Incentives available  
for water & wastewater  
system improvements
Financial incentives may be available if your plans to upgrade your water  

or wastewater system result in electrical energy efficiency improvements.  

The Energy Smart Industrial program offers incentives through your local 

public utility for projects that result in verifiable energy savings.

Experienced wastewater specialists are available to help identify eligible 

projects, provide project support and answer any questions you may have.

The Energy Smart Industrial program is sponsored by your local public utility and the Bonneville Power Administration. 

FOR MORE INFORMATION, PLEASE CONTACT: 

Layne McWilliams, PE, JD
Water & Wastewater Sector Specialist

971-244-8581
Layne.McWilliams@EnergySmartIndustrial.com

ESI_HalfPG_Ad_0310.indd   1 2/8/11   6:05 AM



APSCO, Inc.
PO BOX 2639, 1120 8th St. Kirkland, WA 98033
ph: 425-822-3335 | fax: 425-827-6171 
email: apsco@apsco-inc.com | www.apsco-inc.com

Andritz: Decanter Centrifuge

• Lower overall energy 

use than variable speed

• Less capital investment 

than other systems

Weir Specialty Pumps 
440 West 800 South
Salt Lake City, UT 84101
www.weirsp.com

WEMCO-Hidrostal: Screw Centrifugal Pumps

JWC Environmental:
Muffi n Monster® Manhole

Sewer lines or pump stations 
constantly clogging? JWC’s 
new pre-fab Muffi n Monster®

Manhole makes it easy to 
install the industry’s most 
powerful grinder anywhere 
you need it. www.jwce.com

• Up to 30% power savings 

over conventional drives

• No V-Belts

• No hydraulic back drive

• Lower vibration

• Smaller footprint

Providing the innovative TC-Drive

WEMCO-Hidrostal Prerotation System is a unique, economical, 
uncomplicated method of automatically adjusting pumping volume 
to varying infl ow rates using a constant speed motor/pump.

WEMCO-Hidrostal Screw-Centrifugal Impeller Offers High 
Effi ciency, Clog-Free Pumping Self-Cleaning Wet Well— 
No Grease Layer Buildup Positive Suction Flow Enables Pump 
to Handle Thick Sludges.

• Less maintenance—

no sophisticated controls

• Easy to retro-fi t to 

existing stations / systems

Represented by APSCO, Inc.

www.andritz.com

Pacific Northwest 
Clean Water Association
P.o. box 1075
Caldwell, id 83606


