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hose who work in the public 
works industry know that all 
public works employees are 
charged with protecting the 

public’s health, safety and welfare. 
While public works departments vary 
in direct responsibilities, we are all 
stewards of the water resources in our 
communities. Merriam-Webster’s 
dictionary defines stewardship as “the 
conducting, supervising, or managing 
of something special; especially: the 
careful and responsible management 
of something entrusted to one’s care.”

There are three issues presently facing 
the water resources sector:

Fiscal Sustainability. Public works 
professionals are charged with being 
good stewards of the finances, infra-
structure and resources entrusted to us 
by those we serve. Oftentimes we are 
asked to provide additional services 
with fewer resources. As a result, it is 
imperative that we develop a long-
term integrated approach to our water 
resource systems. Programs like the 
Water Infrastructure Finance and 
Innovation Act (WIFIA), the Drinking 
Water State Revolving Fund (DWSRF), 
the Clean Water State Revolving Fund 

(CWSRF), Clean Water Act Section 319 
(CWA), and Disaster Recovery Reform 
Act provide essential support to com-
munities and states that are seeking to 
maintain and modernize their water 
resource systems. Funding of storm-
water systems varies from state to state 
and community to community. In 
some areas there are stormwater utility 
rates based on impervious cover and 
in other areas stormwater parcel taxes. 
Exploration of funding options that 
best fit your community is a way to be 
a good steward. It is our responsibil-
ity to educate and collaborate with 
public leaders to exercise responsible 
stewardship of public infrastructure. 
Over the past year, there have been 
many legislative changes that have 
affected the financial resources that are 
available to those entities that operate 
water resource utilities. Continuing to 
communicate this need to our legisla-
tors is vital.

Green Infrastructure. As regulations 
and technology have changed over 
the years, so has the way we conduct 
our operations. Since 2007, the EPA’s 
Office of Water (OW) has released pol-
icy memos supporting the integration 
of green infrastructure into National 

We are all stewards of 
the water resources in 
our communities
David L. Lawry, P.E.
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Pollutant Discharge Elimination Sys-
tem (NPDES) permits and Combined 
Sewer Overflow (CSO) remedies. Many 
communities are still in the process of 
addressing the new maintenance and 
operational costs associated with green 
infrastructure. Water resource stewards 
continue to search for the balance 
between public expectations, regula-
tions, design standards, and operation-
al costs. The APWA Center for Sustain-
ability (C4S) is one resource that is 
available to communities interested in 
sustainable infrastructure.

Trending Technology. Asset man-
agement is a concept that has been 
around for a long time. However, the 
technology we utilize to conduct asset 
management has changed greatly over 
the past 20 years. In the January 2019 
APWA Reporter, asset management was 
identified as one of the top five trend-
ing technologies. Innovations such as 

drones were originally developed for 
non-public works purpose. However, 
this type of technology has provided 
public works professionals with a way 
to conduct stormwater operations in 
a more efficient and effective manner. 
Use of these technologies is also open-
ing up new fields within the public 
works industry. The APWA Board of 
Directors has recognized the need to 
assist our members and the public 
works industry with this trending tech-
nology and has a collaborative com-
mittee on asset management.

Because we are on the frontlines pro-
viding essential services to our commu-
nities, the women and men of public 
works are often first to see and experi-
ence the impact of federal funding 
and regulatory decisions. That’s why 
it is vitally important that we make 
our voices heard. To join the effort, 
visit the APWA website’s Government 

Affairs page and find out how you can 
get involved. Together, we can be the 
water resource stewards that support 
our communities, our environment 
and our economy.  

We are often first to 
see and experience 

the impact of 
federal funding and 
regulatory decisions 

so it is vitally 
important that we 
make our voices 

heard.
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PWA’s National and Regional Nominating Commit-
tees are currently issuing a call for nominations for 
Board of Directors positions.

President-Elect and Director-at-Large Positions
The National Nominating Committee is currently accepting 
nominations of candidates for President-Elect and the Direc-
tor-at-Large seat in the functional area of Fleet and Facilities. 
For 2019, those elected to office will begin their term at PWX 
in Seattle, WA, September 8-11, 2019.

The President-Elect serves a one-year term as President-Elect, 
followed by one-year terms as President and Past President, 
respectively. The term of office for Director-at-Large is two 
years, with a maximum of three consecutive two-year terms.

Director-at-Large Position
Facilities & Grounds: Mary Joyce Ivers, CPFP, PWLF, Fleet 
and Facilities Manager, City of Ventura, CA, is complet-
ing her third two-year term and is not eligible for addi-
tional terms.

APWA members wishing to put names before the National 
Nominating Committee should send a letter of recommen-
dation for each suggested candidate in care of the National 
office of APWA by 5:00 p.m. CDT, March 11, 2019.

Regional Director Positions
There are five Regional Director positions open for nomina-
tion this year. Regional Nominating Committees will set the 
ballot for Regional Directors in Regions I, II, V, VI and VIII. 
Current Regional Directors include:

• Region I: W. Gary Losier, P.Eng., Director of Engineering 
and Works, Town of Quispamsis, NB, is completing his 
first two-year term and is eligible for two additional two-
year terms as a Regional Director.

• Region II: Charles M. Jones, P.E., PWLF, Project Man-
ager, Great Valley Consultants, Wyomissing, PA, is 
completing his first two-year term and is eligible for two 
additional two-year terms as a Regional Director.

• Region V: Richard T. Berning, P.E., MPA, Retired, Spring-

Call issued for nominations to 
APWA Board of Directors
Teresa Hon, Senior Manager of Board Operations and Governance
American Public Works Association
Kansas City, Missouri

A
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field, IL, is completing his third term and is not eligible 
to serve additional terms as a Director.

• Region VI: Chuck Williams, PWLF, retired, Lenexa, KS, 
is completing his third term and is not eligible to serve 
additional terms as a Director.

• Region VIII: Shahnawaz Ahmad, P.E., PWLF, is complet-
ing his second term and is eligible for one additional 
two-year term as a Regional Director.

Regional Directors’ terms of office are two-year terms, with 
a maximum of three consecutive two-year terms. For 2019, 
those elected to office will begin their term at PWX in 
Seattle, WA, September 8-11, 2019.

How to Self-Nominate or Nominate an Individual for 
the National Board of Directors
Candidate nominations may be self-nomination, may be 
submitted by any APWA member, or by a chapter.

A package of information (electronic format is preferred) 
must be submitted for each nominee and must contain the 
following:

1. A letter of nomination addressed to the National Nomi-
nating Committee (for President-Elect or Director-at-
Large position) or to the Region I, II, V, VI and VIII Nomi-
nating Committee (for Regional Director positions). 
The letter must affirm that the nominee has expressed a 
willingness to serve in the office for which he/she is being 
nominated, the office designation for which he/she is 
being nominated, and a brief statement to indicate the 
person’s qualifications for the office.

2. A current photo of the nominee and a letter from the 
nominee’s employer stating acceptance of the time 
commitment involved with the position. Questions 
related to time commitment for Board positions should 
be directed to Teresa Hon who will put nominees in 
contact with a current Board member.

Each nomination must be in a separate letter. Electronic 
submissions are preferred. If in pdf format, please provide a 
separate file for each document. All nominations and ques-
tions should be directed to:

Teresa Hon
APWA
1200 Main Street
Suite 1400
Kansas City, MO 64105
E-mail: thon@apwa.net
Phone: (816) 595-5224

The Board of Directors has issued a policy that the nomina-
tions process utilized by the National Nominating Com-

mittee for the President-Elect and Director-at-Large and 
the Regional Nominating Committees for the Regional 
Directors will be a “selection” process by the committee, 
not a “campaign” for office. The Board strongly discourages 
“campaign” activity and expenditure of funds in support of 
a candidacy.

Profile of an ideal candidate
Required for all offices:

• APWA member in good standing, with all dues and 
service fees paid

Desired for all offices:
• Knowledgeable and articulate on matters associated 

with public works and willing to serve as a spokesperson 
for APWA

• Highly respected in community; solid professional, 
ethical character

• Active in Chapter, Committee, Council of Chapters 
activities

• Committed to APWA and its values and growth of the 
association

• Willing to devote the time necessary to the fulfillment 
of the duties

Desired for President-Elect:

• Service in a leadership or officer role in an APWA chapter

• APWA national service; experience on the APWA Board 
of Directors is highly desirable

• Continuous membership in APWA for the last five years 
in a voting eligible classification

• Employed in the field of public works for five years 
within the last ten years, in a middle or higher manage-
ment capacity

• High ethical and moral standards

• Demonstrated leadership ability

• Personal commitment to public works

• Broad understanding of public works elements, issues 
and disciplines

• Exhibits qualities of national stature

• Reputation of professionalism

Composition of Nominating Committees
National Nominating Committee. The National Nominat-
ing Committee is a nine-member committee with one mem-
ber appointed from each APWA region. Names of members 
serving on the National Nominating Committee are con-
sidered open and available to any member. Members of the 
National Nominating Committee represent the association, 
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not their individual regions. The two most immediate APWA 
Past Presidents will be appointed to guide and facilitate the 
nomination process but will not vote or attempt to influence 
the members of the National Nominating Committee.

All candidates will be considered for the position for which 
they have submitted (either President-Elect or Director-at-
Large). The names of members under consideration for any 
position on the Board of Directors will be made available to 
any person requesting. All members will be advised of this 
policy in advance of submitting their name as a candidate.

The Committee will determine the operations of the 
Committee and process for candidate selection at their 
organizational meeting. The Committee will interview all 
candidates for President-Elect and determine if interviews 
may be held for “finalist” candidates for the Director-at-
Large position. The candidates will be selected by majority 
vote of the Committee. The Committee will report to the 
APWA Board of Directors the names of candidates for each 
position to be endorsed by the membership during the 
affirmation process.

Regional Nominating Committees
All Regional Nominating Committees will be established 
with a member from each chapter in the region and 

appointed by the National President after requesting input 
from the appropriate Chapter Presidents. Members of the 
Regional Nominating Committees represent the association, 
not their individual chapters.

All candidates will be considered for the position for which 
they have submitted. The names of members under consid-
eration will be made available to any person so requesting. 
All members will be advised of this policy in advance of 
submitting their name as a candidate.

Confidentiality
To promote and encourage full, open and unfettered dia-
logue among members of the National Nominating Com-
mittee and members of individual Regional Nominating 
Committees, discussions among the Committee members 
and Past Presidents regarding candidate qualifications, 
strengths and weaknesses, ranking and other matters related 
to candidates are strictly confidential. Violation of confiden-
tiality is a serious offense and may be considered a violation 
of APWA’s “Standards of Professional Conduct.”

Teresa Hon can be reached at (816) 595-5224 or  
thon@apwa.net.

Nominations for 
National APWA 
Committee 
Appointment
APWA is now soliciting nomi-
nations for appointments to 
national level committees/
task forces/external relation-
ships for the August 2019-
2020 year. Step forward and 
offer your expertise to your 
profession. As of January 15, 
information on appointments 
is available on the APWA web-
site. Nominations, including a 
brief biographical statement, 
must be completed online 
between January 15, 2019 and 
close of business March 22, 
2019. For more information 
contact Teresa Hon at thon@
apwa.net or (816) 595-5224.

COMMITTEE
NOMINATIONS

NOW OPEN
Take this opportunity to 

make your voice heard as 
a member of APWA! Check 

the website regularly
for updates and more 

information.
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TECHNICAL COMMITTEE NEWS

ater resources are a part of all 
aspects of public works. As 
President Lawry stated in the 
“President’s Message” in this 
issue of the APWA Reporter, 

“While public works departments vary 
in direct responsibilities, we are all 
stewards of the water resources in our 
communities.”

APWA’s Water Resources Management 
Committee has contributed several 
articles to this issue that explore water 
resources operations and management. 
These articles cover pressing issues and 
best practices in the water, wastewa-
ter, reuse, and stormwater disciplines. 
Articles in this issue are on topics such 
as fiscal sustainability, green infrastruc-
ture, and trending technologies.

The 2018-2019 Water Resources 
Management Committee is comprised 
of individuals dedicated to the com-
mittee’s mission: On behalf of APWA 
members, we promote and provide 
education on best management 
practices for water resources to achieve 
resilient and sustainable systems.

As WRMC Chair, I extend my gratitude 
to this year’s WRMC members:

• David Mason, P.E., former WRMC 
Chair; Associate, CDM Smith, 
Nashville, Tennessee

• Amy L. Foster, CMS4S, CESSWI, 
Stormwater Coordinator, City of 
Coralville, Iowa

• Evan N. Pratt, P.E., Water Resourc-
es Commissioner, Washtenaw 
County, Ann Arbor, Michigan

• Barry S. Sheff, Senior Vice Presi-
dent, Woodard & Curran, Port-
land, Maine

• Elizabeth Treadway, Principal 
Program Manager, Wood, Johnson 
City, Tennessee 

• Lisa Rapp, APWA Environmen-
tal Director-at-Large; Director of 
Public Works, City of Lakewood, 
California

Other current committee activities that 
provide information and education 
about water resource issues and avail-
able resources include:

• Developing a Click, Listen & Learn 
program airing on February 28, 
2019 on Green Infrastructure 
Maintenance.

• Developing and hosting the 
annual Public Works Stormwater 
Summit and other technical ses-
sions that will occur at PWX 2019, 
September 8-11, 2019 in Seattle, 
Washington.

• Revisions to the Stormwater 
Financing and Stormwater Man-
agement manuals.

• Meeting with legislators in Wash-
ington, D.C. during the 2019 
Water Week in April.

• Seeking opportunities to collabo-
rate with other APWA Technical 
Committees, APWA chapters, and 
other water industry organiza-
tions.

Water Resources Management 
Knowledge Team
In an effort to expand volunteer oppor-
tunities to those who may be interested 
in contributing to the Water Resources 
Management Committee, the commit-
tee created a Water Resources Manage-
ment Knowledge Team in 2018. Mem-
bers of the Knowledge Team commit to 
working on projects to share informa-
tion with APWA members through 
working on projects such as writing 

Water Resources Management 
Technical Committee

Kristina Ramirez, P.E., CPM, CFM, Director of Environmental Services, City of Killeen, Texas; Chair, APWA Water 
Resources Management Committee

W
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articles, presenting Click, Listen & 
Learn sessions, speaking at PWX and 
other conferences, and other methods. 
A special thanks goes out to the current 
Knowledge Team members:

• Charles Beebe, Town of Parker, 
Colorado

• John Butler, Bremerton, 
Washington

• Deana Donohue, Myriad 
Engineering, Sacramento, California

• Julian Green, City of Los Angeles, 
California

• Adrian Holmes, Bolton and Menk 
Inc, Cedar Rapids, Iowa

• Mark Hsu, City of Los Angeles, 
California

• Michelle Neiswender, City of 
Topeka, Kansas

• Mira Para, Buchart Horn Inc, 
Baton Rouge, Louisiana

• Eduardo Pardo, City of Los 
Angeles, California

• David Schiess, Shelley, Idaho

• Brandy Siedlaczek, City of South-
field, Michigan

• Michael Simpson, City of Los 
Angeles

• Doug Singer, City of Eugene, 
Oregon

• Christopher Stanley, McAdams, 
Durham, North Carolina

• Shannon Williams, WSP USA, 
Portland, Oregon

Water Resources Management Knowl-
edge Team members have a unique 
opportunity to share their input with 
the Water Resources Management 

Committee. Knowledge Team members 
should be knowledgeable in any of 
the following areas: water, wastewater, 
reuse, and stormwater. In particular, 
the committee is seeking representa-
tion from the water, wastewater, and 
reuse sectors and individuals from the 
east coast. Participating in this team 
will also give added visibility to those 
interested in serving on the Water 
Resources Management Committee 
in the future as committee positions 
become open. If you are interested in 
joining the team, please contact Rita 
Cassida at rcassida@apwa.net.

For more information about the activi-
ties of the Water Resources Manage-
ment Committee, you may visit the 
committee’s web page at www.apwa.
net. Select the Groups and Committees 
and then Technical Committees.

Kristina Ramirez can be reached at (254) 
501-7627 or kramirez@killeentexas.gov.  



   
10        APWA Reporter     /   February 2019     /    www.apwa.net

ave you ever thought about trying to get your agen-
cy accredited? Do you think it would take too much 
time? Do you think that your staff was too small? 
Are you worried that it will be too daunting? The 
City of Fairway, Kansas, had the same questions. 

With a landmass of just over one square mile and a Public 
Works staff of five, we didn’t know if it was possible. We are 
here to share our lessons learned as well as the good, the bad, 
and the ugly. Lots of people ask, “Is accreditation for us?” 
Accreditation is for every agency that wants to confirm that 
they are using the best practices in the most efficient way.

The City of Fairway, incorporated in 1949, is a beautiful 
residential community in northeast Johnson County. The 
city was named “Fairway” as it is bordered by two private 
golf courses. With nearly 4,000 residents and nearly 1,800 
homes and 100 businesses, Fairway is a small but significant 
city. Located within minutes of the Country Club Plaza and 
downtown Kansas City, Fairway is a very popular residential 
area known as “the City of Trees.”

Achieving accreditation was important to us so we could 
confirm that even though we are a small department and 
community, we still follow the best practices available.

One of our biggest challenges was just getting started in 
earnest. The seed of accreditation was planted at PWX (Con-
gress) in 2013 while attending a session on accreditation for 
small communities sponsored by the SC/RC (Small Cities/
Rural Communities) Committee. We attended a Self-Assess-
ment Workshop the following February and decided shortly 
after that this was something that we wanted to pursue. At 
our May 2014 City Council meeting we signed our accredita-
tion contract and the clock started.

Things went quickly to begin with by focusing on the 
“Not Applicable” sections of the handbook. Once that was 
completed, we hit a stretch of inactivity. As a small agency 
it is easy to put a project like this on the back burner. We 
were inundated with other assignments and projects that 
required immediate attention. A few of the larger ones:

• We demolished and rebuilt our pool/park complex in 
the off season of 2015.

• A space-needs assessment for our Public Works facil-
ity was conducted and a new facility master plan was 
developed to rebuild on the current site. The new facil-
ity master plan was scrapped after finding an existing 
facility, rehabbing it to suit our needs, and ultimately 
moving into our new location in 2015.

• Google and AT&T built out the backbone of their infra-
structure throughout the city in 2016.

• A new location for City Hall was identified, remodeled 
to suit our needs, and moved into in 2017.

• We transitioned through three different City Adminis-
trators and two Mayors.

Projects of this size and a change in leadership in a small city 
with a small staff made putting accreditation on the back 
burner very easy. Six months would come, six months would 
pass, and we would request another extension. In January 
of 2018 that came to a halt. Tracy Quintana (APWA Accredi-
tation Manager) e-mailed us to check in and see how our 
progress was going and if we would be ready for a site visit in 
2018. We were not ready and requested another extension, 
but we were out of extensions.

Bill Stogsdill, PWM, PWLF, Director of Public Works, City of Fairway, Kansas; member,  
APWA Leadership & Management Committee

City of Fairway Accreditation

H
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Tracy informed us we could get a final six-month extension 
for free or a one-year extension that would cost 25% of our 
original accreditation fee. The options were presented to our 
City Administrator and he encouraged us to find a way to get 
it completed within the six-month window. Now that we 
had a hard deadline, we quickly organized to divide the work 
up amongst the team of three public works staff and one 
borrowed (our Accreditation Manager was from the City’s 
Administration Department).

Our Accreditation Manager assigned the chapters to the 
team factoring in each of our current job duties and familiar-
ity with the requested information from each chapter. With 
a small accreditation team, each member was responsible 
for multiple chapters. The team continued to meet monthly 
and the Director and the Accreditation Manager met bi-
weekly. As each chapter was completed and uploaded to the 
website, our Accreditation Manager reviewed it for content 
and thoroughness and checked it off the list. This project 
was at the forefront and took considerable time, and finally 
after months of going through chapters and practices we 
were ready for our peer review and we felt confident about it.

Our confidence was shattered in the first 20 minutes of the 
peer review. While we did have most of our information 
uploaded, we did not have all of it dated. It is very important 
that all your supporting documentation is relevant (which 
is to say three years or newer) or have a memo from the 
department head stating that it is the most current docu-
ment or policy that your department follows. I can’t stress 
this enough—our peer review team helped us tremendously. 
They gave us detailed information on what we needed to 
have cleaned up and modified for our site visit. Luckily, we 
gave ourselves about five weeks in between the peer review 
and the site visit just in case, and we needed it.

Thanks to our hard-working staff and our diligent peer 
review team, the site visit went better than expected. We 
finished earlier than anticipated and were able to get the 
site visit team home a little early (after enjoying some great 
Kansas City BBQ). We achieved full compliance on 346 
practices, substantial compliance on two practices, and had 
one model practice.

Conclusion and Do’s and Don’ts
Do’s: Do go through the process to learn about your city, 
your department, and your staff. Do assign team members 
multiple chapters. We found that the more chapters you 
went through, the easier it became to complete. Do recruit 
the best peer review team possible. They will help make the 
site review process go that much more smoothly. Do sched-
ule plenty of time in between the peer review and the site 
review to allow time for corrections and polish. Do empower 
your Accreditation Manager to be the one person with 
oversight and whose job is to review and make sure content 

matches and is similar across all the chapters as well. Do 
treat the site review team as guests; they are there to help. 
Do celebrate the accomplishment and invite the governing 
body to the plaque presentation.

Don’ts: Don’t put the process off and run out of extensions; 
come up with a plan and a timeline and stick to it. Don’t 
get defensive toward the site review team. They are there to 
try to understand your city, policies, and operations. Don’t 
be afraid to reach out to other accredited cities to see what 
they used in a particular practice; it is okay to borrow ideas 
and policies.

Conclusion: I would recommend accreditation for any 
agency large or small. I have worked for the City of Fairway 
since 2001 and been Director since 2006 and I learned several 
things about my city that I didn’t know or had put aside. It is 
also a good internal look at your department’s policies, proce-
dures, operations and efficiency. I know it’s easy as a Depart-
ment Head to say that there isn’t time to dedicate to accredita-
tion, but I promise you will find ways during the process to 
optimize or improve your department’s operations.

Bill Stogsdill can be reached at (913) 722-2822 or bstogsdill@
fairwaykansas.org.  

Bottom row, left to right: Bill Stogsdill, Fairway Public Works Director; 
Abbie Aldridge, Fairway Deputy City Clerk & Accreditation Manager; Chris 
Mann, Fairway Public Works Asst. Director. Top row, left to right: John 
Lawlor, Public Works Director, City of Bloomfield, CT (APWA Evaluator); 
Rick Allen, Fairway Right-of-Way Specialist; Emily Black, Parks 
& Recreation Coordinator, Cherry Hills Village, CO (APWA Evaluator)



   
12        APWA Reporter     /   February 2019     /    www.apwa.net

estled in the heart of South 
Carolina’s Lowcountry, the 
Town of Bluffton is among the 
fastest-growing municipalities 
in South Carolina. In 20 years, 

the Town grew from one square mile 
to 54 square miles through annexa-
tion. Population growth skyrocketed 
from 12,893 in the 2010 census to an 
estimated 21,085 today.

While the Town is growing, staffing 
and resources remained consistent. It 
was becoming increasingly difficult 
to manage the Town’s assets, mainte-
nance schedules and repair requests. 
When something needed to be fixed, a 
colleague would text or e-mail one of 
eight Town Public Works staff members 
and work would be performed when 
it could. Public Works was reactive 
instead of proactive. The Town had 
no clear way of tracking the work staff 

was doing, which meant there was no 
direct method of reporting to the Town 
Manager or Town Council how tasks 
were being completed and where the 
Town’s resources were being spent.

Our original asset  
management plans
In 2017, Bluffton’s engineering staff 
decided to invest in a work and asset 
management system from Cartegraph. 
The company had a product that was 
designed for small communities like 
Bluffton, which was user-friendly for 
staff members who have never used an 
asset management system. From my 
perspective as the Director of Engineer-
ing, I anticipated this software would 
help us track our operations informa-
tion and, in turn, the engineering 
department could use that information 
to justify improvements to our budget, 

staffing, and resource allocation. The 
Town Manager supported this software 
purchase to assist us to work more effi-
ciently and derive useful information 
about the department’s operations.

The Town’s Engineering Department, 
which included the Public Works Divi-
sion, had planned on a three-month 
implementation, starting in September 
2017 with plans to go live with the field 
crews at the start of 2018. However, 
Mother Nature had her own schedule. 
The Town of Bluffton, along with the 
entire South Carolina coast, was in the 
middle of hurricane season. Coastal 
South Carolina had just recouped from 
the destruction of Hurricane Matthew 
a year earlier when Hurricane Irma 
headed to our region.

During our cleanup efforts for Hurricane 
Matthew, Town staff learned the impor-

In the Eye of the Storm: How 
Bluffton, S.C. implemented an asset 
management system in 48 hours
Bryan McIlwee, P.E., Director of Engineering, Town of Bluffton, South Carolina

The night before Hurricane Irma hit South Carolina, 
Town of Bluffton staff gathered around the TV to 
learn how to use Cartegraph One—the mobile app 
they used to track hours, equipment usage, and 
photos of storm cleanup.

N
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tance of accurate recordkeeping such as 
recording what equipment and labor was 
used for disaster-related tasks and which 
FEMA rates related to each task. During 
Hurricane Matthew, engineering staff 
members spent many hours compil-
ing this information with our Finance 
Department for our FEMA reports.

Compiling the Town’s data to fit FEMA’s 
report requirements created room for 
error and the potential to miss critical 
emergency reimbursement funds.

How Irma changed our plans (and 
shortened our timeline)
The Town’s engineering staff decided 
to try something different for Hur-
ricane Irma. Even though the Town 
hadn’t implemented the new asset 
management software yet—and our 
new iPads and smartphones had just 
been ordered—the Engineering and 
Public Works teams rallied together 
and decided to use the new software to 
track our Irma recovery efforts.

Together with the Emergency Man-
agement team, staff members devised 
procedures for debris management dur-
ing and after storm. It was not possible 
to quantify the amount of work ahead, 
but based off previous experiences, we 
decided to plan for the worst.

First, we reviewed the emergency pro-
cedures and checklist from the previ-
ous weather events to determine what 
actions needed to be completed before 
the storm. This included preparations 
such as sandbagging Town facilities, 
gathering emergency food and water 
supplies, moving and storing critical 
Town documentation and equipment, 
and ensuring maintenance on vehicles 
and equipment for the Public Works 
crew to use during the storm.

Then, we needed to create an inven-
tory of all the equipment we would 
use during the cleanup. With time in 
short supply, members of the Engi-
neering Department got together in 
the Public Works yard and created a 
list of equipment with data fields that 
corresponded with the equipment 
fields in the database. We set up over 
70 pieces of equipment in the system 

in one day—including a standard Town 
of Bluffton rate and a historical 2017 
FEMA rate for each piece of equip-
ment. The equipment rate information 
related to specific tasks during the 
storm, such as debris removal or the 
pushing of debris.

Thankfully, our new mobile devices 
arrived with 48 hours to spare. The 
night of the storm, the Public Works 
crew gathered around a TV to watch as 
a team for a demonstration of how to 
install and use the mobile app on their 
phones. The demonstration instructed 
them how to log in to their respective 
accounts, how to create a task, how to 
enter their hours and equipment for 
a task, how to add photos and enter 
information into the notes of a task, 
and how to complete a task. For crew 
members who were accustomed to 
flip phones, this was a new challenge. 
However, they were willing to learn, 
and crew members found the app to be 
an intuitive and a user-friendly tool to 
use during the storm, even with mini-
mal training.

As the storm hit, staff members used the 
new asset management software to cre-
ate and manage each individual task of 
the storm cleanup. The team included 
photos and notes on their tasks, which 
helped us gather the information later 
with ease and repeatability. Thank-
fully, the damage wasn’t nearly as bad 
as predicted, which gave the team an 
opportunity to become more comfort-
able with the new tools and process.

Our results
Overall, the results were a tremendous 
cost savings in hours worked by the 
Public Works crew and the Finance 
Department. Having the data readily 
available for task and debris informa-
tion—in a workable format—stream-
lined the once-disjointed process for 
submitting information to FEMA.

Tracking each activity during the storm 
allowed the Finance Department to 
accurately demonstrate what personnel 
and which pieces of equipment were 
used for every task of debris removal. 
The Finance Department met with the 
FEMA representative a few months 

after the storm, who was impressed 
with our ability to use the software 
outputs to upload into their database 
system to respond to multiple types of 
required documentation.

Even though the Public Works team 
had only used the mobile app for less 
than 24 hours before having to “go live” 
during the storm, they managed to log 
almost 200 labor hours of emergency 
cleanup work during and after the 
storm. The team also logged upwards of 
100 equipment hours during the prepa-
ration and cleanup of the storm.

The ability to pull that information in an 
Excel format saved the Finance Depart-
ment and the entire Public Works crew 
an estimated three days of administra-
tive work to compile the information as 
done so in previous storm events. This 
estimate saved the Town of Bluffton over 
$5,000 of labor costs, and this estimate 
could continue to improve for future, 
large-scale storm events.

This easy-to-use tracking of personnel 
hours has led the Town of Bluffton to 
implement the use of Cartegraph to 
save time on building inspections for 
future hurricanes which required more 
than 12,000 structures inspections 
during each event. This change will 
improve the time it takes to respond to 
disaster recovery agencies and com-
pletely change the process in which 
the Town of Bluffton tracks its emer-
gency operations.

Overall, it was intimidating to imple-
ment a new asset management tool in 
the eye of the storm. With the support 
of Town Council, our Town Manager, 
and the entirety of our Public Works 
staff, it was a decision that has paid 
off in dividends. In addition to the 
time saved and the ability to provide 
FEMA with detailed information for 
reimbursement, staff members have 
implemented process improvements in 
our routine operations that will con-
tinue to help the Town wisely spend 
our resources.

Bryan McIlwee can be reached at (843) 
706-7824 or bmcilwee@townofbluffton.
com.  
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T
he American Public Works Association has imple-
mented two new certifications that identify specific 
qualifications of public works professionals. The 
existing three certifications, the Certified Public Fleet 
Professional (CPFP), Certified Public Infrastructure 

Inspector (CPII), and Certified Stormwater Manager (CSM) 
are directly related to specific sectors within public works. The 
two new certifications encompass a broader range of informa-
tion and include all disciplines within public works. The Cer-
tified Public Works Professional – Supervision (CPWP-S) and 
Certified Public Works Professional – Management (CPWP-M) 
are designed to identify those in public works leadership roles 
who have acquired, through education and experience, the 
necessary tools to benefit their agency, those they lead, and 
the citizens in their community.

Thus far, three individuals from the Emerging Leaders 
Academy Class X have participated in the initial testing for 
the CPWP-S and CPWP-M certifications at the National 
PWX Conference in Kansas City, Mo., in August 2018. Each 
individual joined the public works world through various 
avenues and each had varying reasons for completing the 
Emerging Leaders Academy, as well as for obtaining our 
recent certifications.

The CPWP-S is for frontline employees, first-line supervisors 
and crew leaders or those who wish to advance. The CPWP-
M is for current supervisors who desire to move to manage-
ment positions, mid-level managers and superintendents. 
Interested applicants must submit a package for approval 
for their certification of choice. Upon approval, they must 
schedule a date to take the test and they have up to 3.5 hours 
to finish the test. The tests at PWX were on paper and the 
results were delayed for analysis by the psychometricians 
to determine the cut score and validate how the questions 
performed. Now that they are finalized, the exam is admin-
istered online as a computer-based test (CBT) and results are 
sent to candidates within 20 days of the end of the testing 
block. The subjects covered include Budget and Finance, 
Communication, Human Resource Management, Procure-
ment and Contract Administration, Administrative, Project 
Management, Emergency Management, Asset Management, 
and Understanding of Public Works Operations. Each of 
those categories is further broken down into specifics. A list 
of resources and reading materials for studying is provided 
by APWA upon confirmation of eligibility.

Thus far, three ELA Class X graduates, Ms. Sarah Terry, 
CPWP-S, Mr. Chris Anderson, CPWP-M, and Ms. Saman-
tha Yager, CPWP-S, have successfully earned their APWA 
Certified Public Works Professional designations and this 
article will discuss their background, what it took for them 
to prepare for the certification, and how they plan to use the 
certification in their future careers.

Sarah Terry, CPWP-S, 
Southern California
I began working for a private con-
sulting firm located in Manhattan 
Beach, California in 2014 where I 
started as a part-time Administrative 
Assistant and worked my way up 
to a full-time Assistant Consultant. 
I started with simple tasks such as 
researching information for reports 

and studies on various municipalities, to assisting with 
drafting software manuals, to training public works staff to 
use the CMMS software manuals, to performing interviews 
of various public works officials for organizational assess-
ments. I was privileged to work with a variety of disciplines 
within public works including stormwater, mosquito 
control, transportation, roads and bridges, engineering and 
administrative. Completing the Emerging Leaders Academy 
motivated me to learn more about public works and become 
more involved in APWA events to share my knowledge and 
collaborate with other professionals. I had some experience 
in most of the public works disciplines, where my class-
mates had extensive experience in specific disciplines. My 
motivation for taking the certification was first to test my 
knowledge of what I had learned in my short five-year career, 
and second to show my peers and potential employers that 
I am capable of holding a supervisory role in public works. 
Unfortunately, I have not received my bachelor’s degree yet 
and I have only held first-line supervisory positions with my 
private company; therefore, I was only eligible to take the 
Supervision test.

After reviewing the material, I was familiar with each of the 
general categories, but used my mentor and the provided 
reading materials to study the areas I was weak in. I began 
studying with my mentor months before the test date. I 

ELA meets Certification
Sarah Terry, CPWP-S, Student, Southern New Hampshire University; Samantha Yager, Recycling Coordinator, City of 
Columbia, South Carolina; and Chris Anderson, CPWP-M, Public Works Manager, City of West Kelowna, British Columbia
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also took some time at the PWX 2018 conference to study 
before the test as well. I felt comfortable going into the test 
and upon completing it. However, the eight-week wait was 
tedious. When I got my results back, I did better in areas that 
I was less familiar with, most likely because I studied extra in 
those subjects. The subjects that I generally work with on a 
daily basis were the subjects I was most weak in. The results 
gave me a great general idea of the information I could use 
more instruction on. Overall, I did well and passed the test 
to receive my certification, which is valid until 2023.

I plan to use my certification to motivate other frontline 
supervisors to test where they stand and get a gauge of the 
areas they may need further education in. Also, I hope my 
employers can see that I took the time to learn the informa-
tion and can feel satisfaction in knowing they have a skilled 
employee who is dedicated to the profession, and desires to 
be a qualified leader.

Chris Anderson, CPWP-M, 
City of West Kelowna, 
British Columbia
APWA had done an excellent job in 
advertising, and more importantly, 
advocating for these new certifica-
tions over the months leading up to 
PWX 2018 in Kansas City, Missouri. 
Knowing that I was going to be at 
PWX 2018, I was very eager to be a 

part of the new certification process that APWA was rolling 
out. Like my fellow ELA Class X graduates, the ELA pro-
gram is an excellent yearlong leadership and management 
program that really solidified my desired to be an advocate 
and leader within the public works industry and I thought, 
“What better way to show that by earning the new CPWP-M 
designation.” So, with that, I sought out the support of my 
employer and applied for the CPWP-M designation. Here’s 
an excerpt from my application’s cover letter:

“I feel that the CPWP-M certification and corresponding designa-
tion is one that I would be truly proud of as I further my career as 
a management leader in the public works industry. I am passion-
ate about the industry as a whole, and am a firm believer in the 
advocacy that goes along with being a public works leader. I feel 
that this certification would go a long way to strengthen not only 
my personal public works advocacy efforts, but more importantly 
provide a professional certification standard that will (in time) be 
recognized throughout North America and the world as a certifica-
tion associated with a competent, trustworthy, and knowledge-
able public works professional.”

Leading up to the test at PWX, I really didn’t know what to 
expect with respect to studying; however, I found the mate-
rial provided by APWA in their “eligibility approval” e-mail 
very helpful. This material included the CPWP-M content 
outline as well as recommended reading suggestions. But 
honestly, and more importantly, I went into the exam ses-
sion at PWX with the confidence that my 15 years of experi-

ence in the public works industry had prepared me to write a 
strong test.

On November 1, 2018, I found out that I had successfully 
earned the CPWP-M certification and I was thrilled to be 
among some of the first people in our profession to have 
the new designation. I couldn’t add the CPWP-M desig-
nation to my e-mail signature fast enough! Having now 
earned the CPWP-M designation, which will expire on 
October 23, 2023, I really like the ongoing professional 
development requirements because it is a great way to keep 
all CPWP-M’s responsible and accountable for their ongo-
ing certification requirements by ensuring that a minimum 
of 5.0 CEU’s or 50 hours of instruction are met during the 
five-year period of certification.

Samantha Yager, CPWP-S, 
City of Columbia,  
South Carolina
I was introduced to APWA on my 
first day of work with the City of 
Columbia’s Public Works Depart-
ment. My background is in commu-
nications and entered an industry 
that I had no clue would turn into 
my career. APWA has so much to 

offer with continuing education and professional devel-
opment. My motivation to learn everything I can about 
public works inspired me to apply for the Emerging Leaders 
Academy. After graduating with ELA Class X, I was moti-
vated to continue my public works industry education and 
development. I was particularly excited when the associa-
tion announced its new Public Works Certified Professional 
credentials, not for me, but for my department. I was the 
guinea pig. While I technically work in the Solid Waste Divi-
sion, we are all public works employees first.

With my background, I’ve been able to work intimately with 
every division within our Public Works Department learn-
ing the ins and outs of what it takes to build a city. Working 
with our divisions, I became more involved and wanted to 
learn more, so I felt comfortable in taking the test. After 
reviewing my results with my public works director, we were 
able to gauge the benefit of having other supervisors sit for 
the exam in the future and continue to build the knowledge 
base in our department. I believe if we don’t educate our 
employees, we fail them. This certification gives us a guide to 
what we need to be teaching our supervisors. This leads us to 
success as a department and a city.

For more information on certifications and how you can start 
the process, visit www.apwa.net or send e-mail to certification@
apwa.net.

Sarah Terry can be reached at sarah.gterry@gmail.com; Saman-
tha Yager can be reached at samantha.yager@columbiasc.gov; 
and Chris Anderson can be reached at chris.anderson@west-
kelownacity.ca.  
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What is the biggest challenge faced by today’s 
organizations?
Today’s organizations find that they are in a position that 
forces them to examine leadership and the shifting dynam-
ics of the workforce, while questioning the best practices for 
developing current and future leaders. Unlike past genera-
tions, the development of the digital age, diversity within 
the workforce and a revisit to family values provide organiza-
tions with challenges that did not exist 30 years ago.

Some of these challenges include the growing shortage of 
skilled labor, the ability for leaders to communicate effec-
tively across organizational platforms, and the creation of 
diverse opportunities for underrepresented groups while 
fighting overt and covert discrimination and inequality 
practices present in many of today’s organizations.

In the 1980s many U.S. companies and agencies began to 
actively develop programs to create solutions that sought to 
remove the challenges resulting from a lack of diversity and 
inclusion in the workforce. Going into 2019, organizational 

leaders continue to struggle with the best way to overcome 
problems related to building an equitable, diverse and 
inclusive workforce. These challenges provide the basis for 
questioning the success of diversity programs and initiatives. 
In spite of good intent and purpose, diversity programs without 
action will not increase diversity or inclusion. Organizations 
are lacking in these initiatives in spite of various mandates 
requiring the incorporation of practices to promote diver-
sity, inclusion and equity along with measures that will 
benchmark the impact of these practices on the organiza-
tion’s success and sustainability.

Why do we need to change?
Conversations on diversity and inclusion are decades 
old. The changing demographic of the workforce has not 
produced the robust positive impact needed to bring the 
underrepresented workforce into the fold. A transformation 
in organizational change does not come from the middle or 
the bottom of an organization. The desire for change must 
be intentionally led from the top down and enforced from 

Transformative Leadership: 
Overcoming the challenge of 
welcoming diversity and inclusion 
into the workforce
Renee Tyler, Director of Transportation Services, City of Dubuque, Iowa, 
Member, APWA Committee for Diversity and Inclusion

The 2018 XI APWA Emerging Leaders Academy Class, the Agents 
of Change. This is the most diverse group of emerging leaders to 
attend this class. The class represents a dichotomy of diversity with 
its mixture of women, people of color, generational and professional 
blends. They are the 21st century face of public works.  
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the bottom up thereby hold-
ing everyone accountable. The 
answer to the question of why 
change is  needed is simple. 
Twenty-plus years of using 
conventional and traditional 
leadership techniques to 
achieve diversity and inclu-
sion goals have failed to pro-
duce the desired and neces-
sary outcome.

Unlike traditional leadership 
styles, transformative leader-
ship is a tool that can identify, 
invigorate and maintain the 
positive attributes of an organi-

zation. Its key characteristics encourage leaders to challenge 
issues, inspire a shared vision, enable others to act, provide 
tools to address problems, set organizational examples 
and provide encouragement to the team. The most impor-
tant factor is that transformative leadership supports the 
development of an inclusive and welcoming environment 
throughout the ranks—leadership to entry level.

The structural change of an organization is changed with 
the investment in team building and leadership tools and 
time dedicated to incorporation of diversity, inclusion and 
equitable practices into the organization. Desirable practices 
will take time to implement. The success of these practices 
will be measurable through benchmarking the impact on 
the organization’s success and sustainability.

How does an organization serve its constituents while pro-
viding a platform that promotes opportunities for diverse 
and inclusive growth and development?

Organizations are faced with the task of learning how to 
communicate to and attract members of the respective 
service population. The initial step begins with a review of 
the recruiting process used to recruit people that represent 
the 21st century workforce. This workforce is the new norm; 
it embodies the evolution and emergence of a cultural and 
diverse representation of women, people of color, LBGTQ, 
Boomers and Millennials. The survival of public and private 
organizations is contingent upon a successful connection to 
this workforce.

The use of training platforms like APWA’s Emerging Leaders 
Academy (ELA) provides a diverse group of up-and-coming 
leaders with tools to overcome the challenge of appealing 
to a cross-cultural audience due to the negative perceptions 
and stereotypes of public works. The 2018 XI ELA class used 
its platform to examine “The Evolving Face of Public Works 
in The Modern World.” The class members determined that 
generational differences, cultural and diversity changes in 
the workforce, misleading public perception, and techno-
logical deficiencies are leading causes of declining interest 

of public works and fragile organizations. ELA is but one 
example of how a group of developing (new and future lead-
ers) embraced an element of transformative change. These 
developing leaders intentionally developed a presentation 
designed to identify solutions that incorporated practices 
supporting diversity and inclusiveness to address a critical 
issue in the industry. The final lesson of this presentation 
was that leaders must have the courage to step up and stand 
out in support of practices that endorse and enforce needed 
change from the top down.

Is there a benefit to change?
The most important benefit for change is organizational sus-
tainability. Without a real transformation the organizational 
workforce and membership will not have the ability to grow 
or to serve its population in an efficient and effective man-
ner. Transformative leadership encourages the intentional 
focus on structural change bound by authenticity. Further-
more, positive change is brought about through leading by 
example and the promotion of fair and ethical decision mak-
ing, while acknowledging and seeking corrective measures 
to right practices that require correction within the orga-
nization. This leadership style effectively teaches leaders to 
remain humble and approachable in their quest to cultivate 
and develop a “perfect” workforce. However, as change man-
agement practices are developed it becomes evident that 
perfection is not guaranteed. The result is that an organiza-
tion learns to acknowledge its commitment and desire to 
building a better organization resulting in a stronger, more 
diverse and inclusive organization as it learns to benefit from 
the lessons of its mistakes.

What is next?
Change is coming. As public works approaches the end of 
the second decade in the 21st century, its present and future 
leaders have the capacity required to transform its workforce 
into one that reflects the communities that it serves.

Transformative leadership will provide an industry-wide 
foundation for the development of inclusive and diverse 
practices to ensure that underrepresented groups are wel-
comed. It is the key to the creation of better, more cohesive 
and well-rounded organizations.

Without change our organizations are not sustainable. It is 
time for everyone to lean in and transform!

Renee Tyler can be reached at (563) 589-4344 or rtyler@
cityofdubuque.org.  

Transformative leadership 
encourages the intentional focus 
on structural change bound by 

authenticity.
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On December 11, 2018, the Trump 
administration released the new 
proposed “Waters of the United 
States” (WOTUS) rule. The 

proposed rule would overwrite a more 
stringent rule written by the Obama 
Administration in 2015. The Trump 
administration has sought to delay 
implementation of the 2015 rule while 
the Environmental Protection Agency 
(EPA) and U.S. Army Corps of Engi-
neers wrote a new rule.

This new proposed rule aligns closely 
with an opinion written by Justice 
Antonin Scalia in the 2006 Rapanos 
v. United States court case and would 
cover six types of aquatic resources: 
traditionally navigable waters, tributar-
ies, impoundments, wetlands adjacent 
to traditionally navigable waters, some 
ditches, and some lakes and ponds.

Within the rule, the regulatory 
definition of WOTUS would apply to 
intermittent or perennial streams that 
contribute flow to navigable waters in 
a “typical year,” meaning over a rolling 
30-year average. The new definition 

under the proposed rule would undo 
federal Clean Water Act (CWA) protec-
tions for streams that flow after rainfall 
or snowmelt. It also would remove pro-
tections for wetlands without surface 
water connections to larger waterways. 
This change reflects the position of 
industry and agriculture interests, that 
feel that the CWA should only apply to 
major rivers, their primary tributaries, 
and wetlands along their banks.

The proposed rule is a departure from 
both the Obama and George W. Bush 
administrations, which both protected 
wetlands with either surface or shallow 
subsurface connections to navigable 
waters. Both also protected some wet-
lands that were not directly connected 
by water to larger waterways. Under 
the Obama administration, ephemeral 
streams were protected if they had an 
identifiable bed, bank, and high-water 
mark. Under the Bush administration, 
streams with “significant hydrological 
or ecological connections” to navigable 
water were protected.

The proposed rule comes with a 60-day 
comment period, ending on February 
9, 2019. It is likely that the comment 
period will be extended due to the large 
number of comments expected. Once 
the comment period is closed, EPA 
and the Corps will review the com-
ments with an eye towards revising the 
rule into a final rule. That final rule is 
scheduled to be issued in November 
2019, though it will likely be delayed. 
Any final rule issued will certainly be 
challenged in the courts.

APWA issued comments in Novem-
ber 2014 on the proposed rule under 
the Obama administration, as well as 
separate comments in September 2017 
on the recodification of the existing 
WOTUS rule. In both sets of com-
ments, APWA asked for clarity regard-
ing implementation of any WOTUS 
rule in two key areas: expanded 
jurisdiction over ditches, and treat-
ment of municipal separate storm 
sewer systems (MS4s). Additionally, 
our comments asked for revision of 
the 2015 rule in order to provide even 
implementation across the nation, 

CLEAR AS MUD
Sean Garcia, Government Affairs Manager, American Public Works Association, Washington, D.C.
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specifically about the definition of the 
“significant nexus” terminology used 
by Justice Anthony Kennedy in his 
Rapanos opinion.

Comments submitted by APWA in 
2014 and 2017 asked for clarity in 
applying and implementing any 
WOTUS rule. This new proposed rule 
does little to provide that clarity and 
may cause greater confusion. For 
example, the proposed rule offers no 
metrics for what a “typical year” would 
be in terms of intermittent or perennial 
streams. There is no clarity on whether 
that metric would include the number 
of days or months a stream must flow, 
or volume of water it must carry, or 
other data points. Furthermore, the 
proposed rule fails to clearly define the 
differences between ephemeral, inter-
mittent, and seasonal streams. As a 
result, decisions on jurisdiction would 
be left up to Corps field personnel, 
often with wildly differing outcomes.

While the 2015 rule was unclear on 
ditches, as mentioned in our 2014 
comments, the proposed rule is little 
better. Agricultural or public works 
ditches that are treated with pesticides 
or other substances and then flow into 
a jurisdictional water would require the 
owner/operator to apply for a National 
Pollutant Discharge Elimination 
System (NPDES) permit, which would 
likely be a larger burden on the owner/
operator than WOTUS jurisdiction. 
Roadside and public works ditches may 
fall under NPDES rather than WOTUS 
under this rule, though there is uncer-
tainty on what the final result will be.

The goal of much of the Trump admin-
istration in terms of environmental 
regulation has been to return power 
to states and local governments, and 
APWA has no issue with this position 
in a vacuum. However, this proposed 
rule would essentially prohibit many 
states from regulating waterways due 

to certain state laws. Thirty-six states 
currently have laws that prohibit the 
state from instituting regulations 
that are more stringent than federal 
standards. Such laws would effectively 
exempt any waters not included in the 
proposed rule from state regulation. 
Currently, two more states (Michigan 
and Wisconsin) are debating institut-
ing similar laws.

With a mind to next steps, APWA’s 
stance is that the Trump administra-
tion would provide more benefit to our 
environment, our public health, and 
our nation’s public works professionals 
by drafting a WOTUS rule that clarifies 
the “significant nexus” language used 
by Justice Kennedy. Failing this, APWA 
would call upon Congress to act and 
provide such clarity.

Sean Garcia can be reached at (202) 218-
6734 or sgarcia@apwa.net.  
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nfrastructure funding is consistently ranked by voters, 
of all political persuasions, as one of the most popular 
expenditures (REINHART, 2018). While no one is enam-
ored with the construction process, voters appreciate 

and expect modern, well-maintained facilities. With this 
overwhelming bipartisan support, one would think that 
the planning and execution of projects would be the biggest 
challenge facing public works, not funding. However, any 
public works professional can attest that funding is typically 
the largest challenge they face.

Some contributing factors to this seemingly incongru-
ent disconnect between public support and funding may 
include: the ease of relegating and deferring infrastructure 
spending; the success of public works professionals in 
finding creative solutions; and competition for funds from 
programs that may seem more urgent. A common cliché in 
journalism is “if it bleeds, it leads,” and it is easy to let the 
seemingly urgent smother the important. What this should 
demonstrate is the imperative charge to better tell the public 
works story.

APWA’s Government Affairs Committee (GAC) focuses on 
bringing infrastructure to the forefront with local, state, and 
federal decision makers. It is important to remember that, as 
the subject matter experts, public works professionals have 
the responsibility to help educate elected officials about the 
challenges and needs of our critical systems. To this end, the 
GAC engages in a variety of activities to support our mem-
bers’ efforts to inform policy makers. The GAC, in coopera-
tion with APWA staff, generates documents that lay out the 
priorities in the many areas covered by public works. These 
documents are distributed to lawmakers, and the committee 
schedules time to meet and explain these priorities.

The challenges with infrastructure funding are not limited 
to the United States and Canada. Our neighbor to the south, 
Mexico, faces similar obstacles. ICLEI Mexico, Central 

America, and the Caribbean, a branch of an international 
organization dedicated to sustainability in local govern-
ment, recently sponsored presentations from the GAC at 
their International Congress held in the City of Guadalajara, 
Jalisco, from October 23-26, 2018. They were interested to 
hear how APWA works to inform, educate, and influence 
public policy.

As a member of APWA and the GAC, I was invited to attend 
and give a presentation to a group of local, state, federal, 
and business representatives from many places in Mexico, 
Central, and South America. My presentation was focused 
on public works outreach and advocacy, and I also partici-
pated in a panel on developments in sustainable infrastruc-
ture. Our international partners value our collaboration and 
I shared with the attendees that at times, I think we forget 
how big an impact APWA has. We are so lucky that genera-
tions before us put in the work to build this organization. 
To have a unified voice for public works is an invaluable 
resource. Attendees were very impressed with our level of 
organization, and all the resources and education opportu-
nities available to members through APWA. “APWA has been 
a valuable partner for our organization as we seek to promote 
public works in Mexico,” said Edgar Villaseñor Franco, the 
Executive Director of ICLEI Mexico, Central America, and 
the Caribbean.

This is especially pertinent in Mexico as they have a new 
administration at the federal level which has pledged to 
focus on infrastructure. The newly inaugurated President 
Andrés Manuel López Obrador, broadly referred to as AMLO, 
has ambitious plans for rail, pavement, and nationwide 
high-speed internet, among others (Sheridan, 2018). In 
the completion of these and other projects, he has pledged 
that the three prerequisites will be “approval from the local 
community, protection of the environment and economic 
benefit to local residents” (Gillespie, 2018).

The Infrastructure Paradox
Tyler Palmer, MPA, Deputy Director – Operations, City of Moscow, Idaho, Public Works Department; 
member, APWA Government Affairs Committee

I
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Officials working on the infrastructure plan have also 
expressed an interest in learning more about Low Impact 
Development (LID) techniques for stormwater manage-
ment. This is just one example of many where cooperation 
and coordination domestically and internationally can help 
advance public works at home and abroad.

There is so much that our members can do to help keep 
infrastructure as a priority, and APWA is committed to pro-
viding the tools and the coordination necessary to amplify 
the voice of the dedicated professionals who run the systems 
that make society possible. The GAC encourages our mem-
bers to familiarize themselves with the policy documents 
(found on the GAC page of the APWA website). Also, keep an 
eye out for the “APWA Washington Report,” sent out each 
Monday that the U.S. Congress is in session and is sent by 
the APWA Government Affairs staff, who work within their 
sphere of influence on Capitol Hill to educate Congressional 
members and staff about the importance of public works.

Tyler Palmer can be reached at (208) 883-7096 or tpalmer@
ci.moscow.id.us.  
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armful algal blooms (HABs) 
in the western basin of Lake 
Erie are a persistent, inter-
national issue. HABs have 
increased in size and severity 

in recent years. They have resulted in 
the closure of beaches throughout the 
western basin, and of water treatment 
plants on Pelee Island in Ontario and 
in Toledo, Ohio.

There have been efforts to address the 
environmental and economic chal-
lenges posed by HABs. Both the bina-
tional 2012 Great Lakes Water Quality 
Agreement and the domestic 2014 
Canada-Ontario Agreement recognize 
the issue of phosphorus loads contrib-
uting to HABs. In 2016, a target was set 
to reduce phosphorus by 40 percent 
to Lake Erie from its tributaries. This 
included eight priority watersheds in 
the western basin.

Largest concentrations in Canada
The Leamington tributaries in Essex 
County and the Thames River have 
been identified as the priority tributar-
ies in Canada. In February 2018, the 
Canadian and Ontario governments 
released a joint Lake Erie Action Plan 
containing actions to achieve this tar-
get. The United States federal and state 
governments also released their plans 
in 2018.

The Leamington tributaries are a group 
of small watercourses in the Leam-
ington and Kingsville area that drain 
directly to the western basin of Lake 
Erie. They have high concentrations 
of nutrients and there are localized 
persistent HABs near the mouth of 
the tributaries. This area is host to the 
largest concentration of greenhouse 
operations in North America and 
nutrient losses from greenhouses were 

Algal aggravation
Collaborative efforts to address priority areas making progress

Point Pelee National Park
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suspected to contribute to the high 
nutrient levels.

In 2012, the Essex Region Conserva-
tion Authority (ERCA) began a study 
to compare nutrient concentrations in 
watercourses influenced by greenhouse 
effluent to those without greenhouses. 
The results were published in the 2018 
edition of the journal Science of the 
Total Environment. The study exam-
ined data for 14 watercourses sampled 
bi-weekly from 2012 to 2016. Nine 
of the watersheds contained green-
houses within their boundaries. Data 
showed that the mean concentration 
of nutrients in all the watercourses is 
higher than the Provincial Water Qual-
ity Objectives due to the agricultural 
nature of the area. However, the mean 
concentration of phosphate and total 
phosphorus were approximately 28 
times higher, and 20 times higher in 
greenhouse-influenced watercourses. 
(Note: This project received funding sup-

port from the Government of Ontario. 
Such support does not indicate endorse-
ment by the Government of Ontario of 
the contents of this material.)

Greenhouse grower initiatives
The Ontario Greenhouse Vegetable 
Growers (OGVG) have been collaborat-
ing with provincial ministries to reduce 
potential environmental harm resulting 
from greenhouse farming activities for 
many years. The development of the 
Ontario Ministry of Agriculture, Food 
and Rural Affairs (OMAFRA) “Self-
Assessment and Best Management Prac-
tices (BMPs) for Water and Fertilizer Use 
in Greenhouse Vegetable Production” 
in 2013 helps growers to scrutinize their 
operation and prioritize areas for on-
farm water use improvement.

OGVG and ERCA also work with key 
organizations to ensure that well-
designed funding programs are avail-
able and promoted to growers to ensure 
high uptake and effective results. Over 
the past decade, growers have invested 
heavily in recirculation technologies 
that allow them to capture and reuse 
water and nutrients within the green-
house, reducing inputs and conserving 
valuable limited natural resources.

Since 2010, more than 1,900 new 
and existing greenhouse vegetable 
acres have been transitioned to nutri-
ent recirculation, reducing fertilizer 
consumption by 30-50 percent per 
acre and reducing sector-wide fertilizer 
losses by 70 percent on a per-acre basis. 
Currently, more than 93 percent of the 
acreage represented by OGVG recircu-
late. In addition, growers monitor their 
stormwater retention ponds monthly 
to ensure that nutrient levels are below 
an acceptable level. Lastly, OGVG 
developed a dye test protocol for green-
house facilities to analyze recirculation 
system function to further demonstrate 
that no nutrients are being unknow-
ingly lost to the environment.

Other collaborative efforts
ERCA and OGVG also work with 
various partners to develop innova-
tive solutions to reduce, mitigate, 
and measure phosphorus losses and 
changes in the environment. For 

example, the Town of Kingsville com-
pleted a sanitary sewer expansion in 
2015 that provides a reliable solution 
for the management of both domes-
tic waste and excess fertilizer solu-
tion originating from residential and 
greenhouse properties.

Other municipalities, specifically 
Leamington, are currently assessing 
the feasibility of a large sanitary sewer 
expansion project that would support 
economic development while being 
protective of the environment. In addi-
tion, two new wetlands were created 
near the mouths of key tributaries to 
improve the natural capacity of the 
watersheds to process excess nutrients. 
ERCA’s water quality monitoring pro-
gram has expanded to enable the calcu-
lation of nutrient loads and provide the 
ability to track changes in phosphorus 
concentrations and loads over time as a 
result of implemented BMPs.

It will take several years of interna-
tional effort to see a marked improve-
ment given that HABs are a persistent 
problem in Lake Erie. The work that 
ERCA, OGVG, and farmers are doing 
is one part of a much broader effort 
to reduce the impact of HABs in Lake 
Erie. OGVG and ERCA are commit-
ted to reducing nutrient inputs to the 
Great Lakes and encourage all contrib-
utors do their part to help tackle this 
environmental concern.

Katie Stammler is water quality scientist 
at Essex Region Conservation Author-
ity and Nathan Warkentin is energy and 
environment analyst at the Ontario Green-
house Vegetable Growers.  
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f I had an ultimate vision… 
it would be that there would 
never be a flood ever again 
in any city in the world.” Dr. 
Branko Kerkez of the University 

of Michigan made that bold statement 
in 2015 as he embarked upon a project 
to apply intelligent cyberinfrastructure 
to control urban stormwater.

“In the era of self-driving cars, digital 
assistants, and other smart things, can 
the same level of autonomy and ‘intel-
ligence’ be embedded in water systems? 

Such technologies have the potential to 
dramatically reshape adaptation to some 
of the greatest water challenges, such as 
floods and droughts,” said Dr. Kerkez.

Great Lakes funds for new water 
systems
This type of curiosity and leadership is 
at the heart of the $14 million portfolio 
of innovations in water management 
funded by the Great Lakes Protection 
Fund (GLPF). With an $800,000 grant, 
Dr. Kerkez and his team of academic, 
industry, and municipal partners are 

Smarter systems
Cyberinfrastructure strategies to control 
urban stormwater in the Great Lakes region

Amy Elledge
Communications Manager
Great Lakes Protection Fund
Evanston, Illinois

"I
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using information technology to 
reconfigure otherwise static urban water 
systems into systems that can adapt to 
real-time weather conditions.

Through the use of valves, pumps, and 
gates intended to enhance existing 
green and grey infrastructure, flows are 
controlled in response to sensor read-
ings and weather forecasts. Forecasting 
allows the system to prepare for an 
event, and sensor readings are fed into 
algorithms to determine how best to 
utilize the stormwater capacities and 
treatments already available.

Those digital decisions impact activities 
on the ground: as a storm event moves 
across the landscape, the allocation of 
storage becomes dynamic. An intel-
ligent system can activate gates and 
valves to strategically hold back water, 
slowing the flow if the system becomes 
overwhelmed. Increased retention also 

provides an opportunity to optimize 
the ecosystem services of green infra-
structure, maximizing filtration, and 
minimizing nutrient outflows.

Real-time testing and results
Dr. Kerkez’s GLPF-funded team is test-
ing this real-time stormwater control 
system in the City of Ann Arbor where 
a series of basins drain into a large-
capacity constructed wetland intended 
to mitigate downstream flooding. 
They have found that one strategically-
placed valve, controlled remotely as 
part of a smart system, was able to hold 

back an estimated five to seven mil-
lion gallons of water, allowing the site 
to function like a wetland that was 50 
percent larger.

From the perspective of the deputy 
water resource commissioner, the 
City of Ann Arbor is saving an esti-
mated $1 million in avoided new 
construction costs. That additional 
volume of retention significantly 
reduces the stress on flood-prone 
areas downstream. It also presents an 
opportunity to improve downstream 
water quality by reducing nutrients 

Remotely operated control structure, part 
of Ann Arbor’s smart stormwater system

Dr. Branko Kerkez and a sensor node, part of 
Ann Arbor’s smart stormwater system

Deploying smart controls to achieve multi-
dimensional system improvements will 

reconfigure how cities achieve  
healthier Great Lakes.

www.apwa.net     /   February 2019     /    APWA Reporter        25



(including phosphorous), salt and 
other pollutants that are filtered out 
because of longer retention times 
and controlled release.

This type of a coordinated, adaptive 
system provides a unique solution to 
infrastructure issues faced by most 
urban centers in the Great Lakes 

region. For municipalities on a tight 
budget, it provides low-cost enhance-
ments to utilize existing infrastructure 
more efficiently. This could mitigate 

the pressure for new construction 
or the replacement of degrading 
infrastructure. As part of the GLPF 
funding, sensors and controllers 
are actively informing decisions 
in the Great Lakes region in Ann 
Arbor, Toledo, and Milwaukee. As 
the data shows improved system 
conditions and as the technology 
becomes more ubiquitous, other 
communities have taken notice. 
Additional collaborations include 
Detroit and Benton Harbor, Michi-
gan; Pittsburgh, Pennsylvania; 
Dallas, Texas; and Mexico City.

At www.open-storm.org, Dr. 
Kerkez has made available the 
technologies and case studies 
explaining these smart water 
systems. The technology is open-
source so that cities can deploy 
their own sensors and monitor 
the performance of their exist-
ing infrastructure. The available 
documentation and tutorials 
provide the information to cities 
about how to deploy smart water 
assets to control the flow of 
water across their landscape.

The ability to know when an 
urban water system has reached 
capacity, and to have an action 
plan ready when it does, bet-
ter enables water managers to 
protect their assets and resi-
dents. Deploying smart controls 
to achieve multi-dimensional 
system improvements—including 
reduced costs, improved infra-
structure performance, reduced 
flooding, and improved water 
quality—will reconfigure how cit-
ies think about increased volumes 
of rainfall and how to achieve 
healthier Great Lakes. For further 
information about GLPF, visit 
www.glpf.org.

Amy Elledge is communications 
manager for the Great Lakes Protec-
tion Fund in Evanston, Illinois.  

Sensing and control technologies: a full wireless network 
consists of sensor nodes dispersed across a watershed.

Smart water systems offer a real-time view of urban hydrologic 
performance and the ability to optimize existing stormwater infrastructure.
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rime Minister Justin Trudeau’s 
2018 cabinet shuffle brought 
a new face to the Infrastruc-
ture and Communities port-
folio. Out was Amarjeet Sohi, 

shifted to Natural Resources, and in 
was Francois-Philippe Champagne, the 
former Minister of International Trade.

Champagne was first elected in 2015 
when the Trudeau Government took 
power. He was elected in the riding 
of Saint-Maurice–Champlain, which 
represents the the City of Shawinigan, 

the Regional County Municipality of 
Upper Saint-Maurice, and Les Chenaux 
and Mékinac. Just a few weeks after tak-
ing over the portfolio, I sat down with 
Minister Champagne during a visit to 
Toronto to discuss his plans leading up 
to the 2019 federal election.

What is your vision for the infra-
structure and communities’ portfo-
lio? My mission is to improve the lives 
of Canadians. That’s why it’s a very 
exciting portfolio, because whatever 
we do is to improve life and build the 
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On a mission
New federal infrastructure minister discusses the way forward

Andrew Macklin, Editor, ReNew Canada magazine, Toronto, Ontario

Water Quality Trading (WQT) has proven to be effective in 
multiple watersheds throughout the U.S. and Canada.

“Putting people at the centre of the equation” is 
important for infrastructure development according to 
Francois-Philippe Champagne, which he believes was 
key to the Port Lands redevelopment project.
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infrastructure of the 21st century. I 
think Canadians expect us to build 
infrastructure which will be modern, 
resilient, and green. This is where we 
are now. This is the vision: working 
with the communities, working with 
the provinces and territories, being 
there for the communities. But really, 
building the infrastructure of tomor-
row. For infrastructure, you have to 
look over decades, if not, centuries. We 
need to do everything we have to do 
right, but we also can dream together 
and bring infrastructure in this space 
that people will be extremely proud of, 
they will feel that they own it, and that 
they contributed in creating it.

I was at Toronto Waterfront and this 
is a great example of community 
reclaiming being part of the discussion, 
the city, provincial government, and 
federal government being there, all 

three of us working together to deliver 
because we did one simple thing: we 
put people at the centre of the equa-
tion. So when you think about infra-
structure, we need to start to think first 
about people, because people are at the 
centre and you build around that.

What’s different in dealing with you 
versus your predecessor? First of all, I 
think Minister Sohi did amazingly well. 
He served the nation with distinction. 
He came from the city, he understood 
cities very well.

What I intend to do is an evolution, 
not a revolution. It’s to work on the 
great work that has been accom-
plished by him and the team and the 
provinces and the territories and build 
on that. When you come in new to a 
portfolio you bring your own experi-
ence, your own vision of things. I used 
to be involved in project management 
in the private sector for a number of 
years so I’ve seen big projects. Also, 
as Trade Minister, I had the chance to 
promote Canada around the world 

"My dream is that when people think about 
infrastructure in the world, they think about 

Canada as the place to be." 
~ Francois-Philippe Champagne, Minister of 

Infrastructure and Communities
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Ensuring that the Canada Infrastructure Bank has a 
pipeline of projects to invest in will be a priority leading 
up to the 2019 federal election.



so I know that modern infrastructure 
helps us to attract talent, attract com-
panies, retain talent.

My dream is that when people think 
about infrastructure in the world, they 
think about Canada as the place to 
be. And that’s what we’re going to be 
doing with the team with the infra-
structure bank, building on what we 
have achieved, and trying to bring us 
further along.

What are your priorities between 
now and this fall’s federal election? 
My priority number one is to make a 
difference in the lives of people. And 
certainly what we are going to be trying 
to do with colleagues across Canada 
[...] is to focus on their priorities, 
working with them to accelerate their 
priorities as much as we can with the 
funding of these projects to make an 
impact. I am all about impact. Making 

sure that we have impact in communi-
ties, making sure that we reduce transit 
time for people so they can spend more 
time with their family at home or in 
their community or building a small/
medium-sized business. Making sure 
that we improve water quality through 
wastewater treatment. Making sure 
that we use our green infrastructure 
to tackle the biggest challenge of the 
planet. And not only build, but build 
smarter and greener.

I come from rural Canada (Shawinigan, 
Que.). And I kept saying to people “It’s 
not about the size of the award or the 
grant, it’s about the size of the impact.” 
Ten thousand dollars in a small com-
munity like where I come from can 
make a whole lot of difference. So it’s 
really thinking about urban/rural, it’s 
really thinking about all regions of 
Canada. It’s thinking about the north 
as well.

We have partners in cities and prov-
inces, and the Infrastructure Bank, so 
we’re going to be working collabora-
tively. I have talked to my counter-
parts in other provinces, and I want 
to be their best ally in delivering for 
the people.

What is the legacy of the Smart Cit-
ies Challenge? It’s about dreaming 
big. In my previous role, I was the chief 
marketing officer of Canada. I was out 
there promoting Canada.

I want all Canadians to be proud of 
our cities and what we have accom-
plished. Waterfront Toronto is a great 
example. It’s not about just reclaim-

ing; it’s organizing an urban environ-
ment around people.

I keep saying to people: give me your 
best ideas, because I want to create a 
cluster of best practices in Canada and 
around the world. That’s why every 
time I see something I say, who’s doing 
it the best in the world? Who has 
the best idea in Canada? How can 
we replicate it? So we create more 
livable, green, modern communities 
that put the citizen around them, 
and that’s what the Smart Cities 
Challenge is all about. It’s about how 
citizens want to live today, but also, 
how can we use technology, how can 
we use urban planning, how can we 
use new materials to create a more 
enjoyable living for people.

When can we expect to hear 
announcements made regarding 
investments made through the 
Canada Infrastructure Bank? These 
are the early days. We have big ambi-
tion. We are building the governance 
to deliver. But we are also looking at 
projects as we speak.

I have comfort that we will be able to 
come back to the market in a relatively 
short period of time with a pipeline of 
potential investment which we’ll be 
looking at.

Note: Shortly after our conversation, a 
$1.28 billion loan was announced for the 
Reseau express Metropolitain project in 
Montreal.

Andrew Macklin is the editor of ReNew 
Canada magazine.  

"I want all Canadians to be proud of our cities 
and what we have accomplished. Waterfront 

Toronto is a great example. It’s not about 
just reclaiming; it’s organizing an urban 

environment around people.
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he Great Lakes Stormwater Col-
laborative (GLSC) is a member-
ship-based organization run 
by volunteers that strives for 
broad, balanced membership 

across multiple sectors of stormwater 
management. The organization and its 
members recognize that the credibility 
of its work products derives from the 
fact they were developed through a col-
laborative process. This enables con-
sideration of a wide range of concerns 
and perspectives. The GLSC aims to 
make decisions by consensus attained 
through a good-faith effort to meet the 
interests of all stakeholders.

GLSC objectives
GLSC is working to protect the Great 
Lakes and their watersheds by address-

ing the knowledge gaps and manage-
ment practices barriers between the 
supply and demand for stormwater 
technology.

The GLSC plans to achieve its vision 
through pursuit of the following 
objectives:

• Help match available, verified 
innovative stormwater technol-
ogy and practices to the needs of 
communities;

• Build confidence in the perfor-
mance of innovative stormwater 
technology and practices through 
education, advocacy, robust met-
rics, and performance standards;

• Evaluate and promote the life-
cycle costs and associated benefits 

Gregory Williams
Managing Director
Good Harbour Laboratories
Mississauga, Ontario

T
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Great efforts
Great Lakes Stormwater Collaborative explores 
the need for new stormwater tech



(e.g., triple bottom line and co-
benefits) of innovative stormwater 
technology and practices; and,

• Advance and promote post-
development/installed ownership, 
inspection, maintenance, and 
performance assessment of inno-
vative stormwater technology and 
practices.

GLSC is the result of a two-year, region-
wide stakeholder engagement process 
directed by the Great Lakes Commis-
sion and Lawrence Technological 
University in Southfield, Michigan. An 
advisory team, consisting of public and 
private stakeholders, guided this work, 
which explored the need for a storm-
water technology transfer collaborative 
exclusively for the Great Lakes region.

The project included extensive inter-
views with almost 50 stormwater pro-
fessionals from the public and private 
sectors in the Great Lakes region. From 
these interviews, a needs assessment 
was created that identifies barriers to 
stormwater technology transfer and 
whether a regional collaborative could 
help overcome those barriers. The 
needs assessment was vetted and vali-
dated through focus groups in Missis-
sauga, Ontario; Cleveland, Ohio; and 
Appleton, Wisconsin.

The report Stormwater Technology Trans-
fer in the Great Lakes Region: A Needs 
Assessment was published in 2017. As a 
result, the GLSC was created to address 
the needs identified by all the partici-
pants in the exploratory process.

The first meeting of the GLSC took place 
in November 2017 at Lawrence Tech-
nological University. The more than 40 
attendees elected co-chairs to lead the 
collaborative and an executive commit-
tee was also formed. The GLSC kickoff 

event also established the guiding prin-
ciples, structure, and function of the 
group, and addressed initial priorities.

Next steps 
Since the kickoff event the leadership 
team has been working to build the 
network and lay the groundwork to 
meet the need for stormwater technol-
ogy knowledge transfer in the Great 
Lakes region.

The GLSC invites any interested party 
to suggest an initiative, join the lead-
ership team, make introductions to 
projects or prospective members. GLSC 
aims to build partnerships with other 
stormwater-related organizations and 
invites any partnership ideas.

For further information, contact the 
GLSC at glsc@glc.org.

Gregory Williams is a member of the 
GLSC and a managing director of Good 
Harbour Laboratories in Mississauga, 
Ontario.  

www.apwa.net     /   February 2019     /    APWA Reporter        31

Like a rowing team, the Great Lakes 
Stormwater Collaborative involves an ongoing 
group effort of several sectors, working in 
tandem to take on various challenges.
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MEDIA INSIGHT

Media Monitoring 101
Emily Dowsett, Government Affairs Media Manager, American Public Works Association, Washington, D.C.

large portion of my job is 
“media monitoring,” but what 
exactly does that mean, and 
why do we do it?

To put it very simply, media monitor-
ing is exactly as it sounds, tracking 
what’s being released/said by media 
outlets, be those online, in print, 
broadcast or social media. What orga-
nizations are monitoring for can vary 
greatly depending on their goals, but 
I personally monitor all mentions of 
APWA, our Board and Executives, the 
public works industry in general, and 
key issues (or specifically legislation) 
that we are tracking in the Government 
Affairs Department on a daily basis.

Why do I track these mentions specifi-
cally? Well, first I’ll explain tracking 
mentions of “American Public Works 
Association” or “APWA.” It is of para-
mount importance that any business 
be aware of what is being said about 
them. You want to know who is talking 

about you, what are they talking about, 
how often, and whether the sentiment 
is positive or negative. Knowing this 
information allows you to stay ahead of 
any potential brand crises. Say there is 
a misconception about your organiza-
tion being spread by a media outlet, 
you can get on top of it, and work to 
quickly correct or dispel what is being 
said. After all, your brand is only as 
good as your reputation!

So, why I monitor mentions of the 
Association is clear. But, why do I track 
our Executives or Board leadership 
mentions? When you hold a leader-
ship role for an organization, you are 
representative of the company and, 
therefore, the brand. You want to know 
immediately if someone in a leader-
ship role at your organization has been 
misquoted or portrayed in a potentially 
damaging way so that immediate 
action can be taken to correct the quote 
or portrayal. With a high-profile role 
come important responsibilities, and 

your name can often become synony-
mous with the organization.

Apart from tracking mentions of your 
brand, it is equally important to stay 
abreast of what’s happening through-
out the industry. As an association rep-
resenting over 30,000 public works pro-
fessionals, APWA needs to be clued in 
to what is going on and what is trend-
ing. Having our finger on the pulse of 
industry happenings is crucial to being 
able to make comments, take positions, 
and truly represent our members. If 
we don’t know what’s going on, and in 
turn make sure we inform our member-
ship about what is going on, then we 
aren’t doing our job! Be sure to follow 
both @APWATweets and @APWAGov-
Affairs for the latest industry happen-
ings that we are tracking.

Finally, in my role as Government 
Affairs Media Manager, I also spend 
much of my time tracking media cover-
age of legislation, regulations or Con-

A
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gressional hearings that we are follow-
ing in the APWA Government Affairs 
Department. Being the voice of public 
works on Capitol Hill means we need to 
know exactly what is going on, so that 
we can take action and best represent 
our membership while advocating. We 
of course have countless sources directly 
on the Hill, who our team work with 
and communicate with on a daily basis, 
but it’s my job to monitor mentions 
in the media. We need to know how 
the public is feeling about this particu-
lar issue and what implications this 
legislation or regulation might have. Is 
the media responding favorably or not 
to this? I, in turn, tweet those articles 
which I believe are important for our 
members to see, from the @APWAGo-
vAffairs Twitter account to keep our 
membership apprised of the latest hap-
penings on Capitol Hill directly impact-
ing the public works industry.

Now we know what media monitoring 
is, and why we do it—the only thing 
I haven’t covered is how it’s done. At 
APWA, and many other large organiza-
tions, media monitoring services are 
used. These services have the capabili-
ties to pull all mentions of each and 
every key word or phrase that you are 
tracking, and can send them to you 
immediately. The top benefits of these 
services are the ability to track millions 
of sources internationally at one time, 
and show countless analytics such as 
sentiment, impressions, interactions, 
etc. However, it is important to note 
that these services, while hugely useful, 
may not be the best fit for some orga-
nizations as they are often costly. Not 
wanting to spend a large dollar amount 
on a media monitoring service doesn’t 
mean that all hope is lost though. 
You can use free services like Google 
Alerts to receive daily e-mail round-
ups showing you mentions of your 
company, your industry, or whatever 
other key words you may be tracking. 
You can also use the social media tool 
HootSuite which helps you manage 
your social accounts on one dashboard, 

with the added ability to track certain 
keywords such as your company name. 
Of course, you don’t get alerted in real 
time, but it’s a great start. Once you’ve 
started to track mentions, you can gain 
important brand insights such as who’s 
talking about you, how often, in what 
context, and with what sentiment.

If you have any questions about media 
monitoring, the media monitoring 
services that are available, or other free 
tools which you can use to begin on 
your own, please don’t hesitate to reach 
out to me directly at edowsett@apwa.
net. 
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PW TECH MANAGEMENT: LEADERSHIP IN NEW TECHNOLOGY

ffective implementation of new 
technology requires the twining 
of excellent technical knowl-
edge and leadership skills. In the 
following situation, many best 

management practices from the field of 
project management were also success-
fully utilized.

What is the technology?
For years, the standard determina-
tion for bituminous placement and 
density has been the utilization of 
lab sampling and the measurement 
of densities using either cores and/or 
nuclear gauges. These density mea-
surements are collected from the field 
following intended placement of the 
material. The testing process associ-
ated with core densities is considered 
destructive, as it cuts out a portion of 
the new mat. Another downside to 
these tests is safety concerns and that 

they are not a complete representa-
tion of the whole product. Because 
these tests are not a continuous testing 
procedure, thermal segregation of 
material and non-uniform compac-
tion goes unidentified between testing 
locations. For these reasons, the Min-
nesota Department of Transportation 
has been interested in identifying 
and standardizing a new process for 
bituminous placement inspection and 
testing that provides real-time, 100 
percent coverage measurements.

Now, intelligent compaction (IC) 
and paver mounted thermal profiling 
(PMTP) systems assist our construc-
tion project management teams in 
evaluating the uniformity of compac-
tion and surface temperature measure-
ments on bituminous paving opera-
tions using non-destructive testing. 
The systems are equipped with global 

navigation satellite systems used to 
geospatially locate each measurement; 
a modem, or Wi-Fi for transferring 
data to cloud storage; an onboard 
documentation system to display and 
store the measurements; and sensors 
for measurements of given properties 
(e.g., temperature [for IC and PMTP] 
and accelerometers for measurement 
of stiffness, etc.). The resulting data 
can then be mined using proprietary 
software and/or using a standardized 
intelligent construction data manage-
ment tool (Veta). The software, Veta, is 
a map-based tool for viewing and ana-
lyzing geospatial data. Veta was built 
to import data from all of the vendors 
that are currently available on the mar-
ket as the systems used will vary from 
project to project. The development of 
this free, public domain software was 
originally paid for by the Minnesota 
Department of Transportation and the 

E
Carolyn M. Fackler, P.E., Professional Engineer, Minnesota Department of Transportation, Minnetonka, Minnesota

Technology and Leadership
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current and future enhancements are 
being supported nationally through 
the TPF-5 (334) pooled fund.

The end goal for utilizing intelligent 
construction technologies, such as IC 
and PMTP, is to assist with reducing, or 
eliminating, the number of cores needed 
for verification testing in the future.

What does it take to lead the 
launch of a major technological 
change in the industry?
Implementation of a major technology 
shift requires theoretical planning well 
in advance of field deployment. Rebec-
ca Embacher, Administrative Engineer 
for the Materials and Road Research 
Division of the Minnesota Department 
of Transportation, and staff started 
early conversations with local vendors 
and through a long-standing Asphalt 
Technology Committee. The com-
mittee hosts agency and contractor 
representation, including ties to the 
Minnesota Asphalt Pavement Asso-
ciation. Through these committee 
meetings, a road map was created that 
outlined the implementation phases, 
debriefing sessions were held, along 
with discussions related to the special 
provision language. It was essential 
that these conversations happened 
with full transparency to provide a 
bridging partnership and engagement 
with area contractors, as the new tech-
nology would be purchased by them 
and mounted on their machinery.

The first pilot projects on asphalt 
roadways began in 2008 with the 
support of funding from the Federal 
Highway Administration. Pilot proj-
ects continued during the subsequent 
years. However, in 2014 the Minnesota 
Department of Transportation worked 
with the Asphalt Technology Com-
mittee to develop a road map. Because 
they were going to shoulder substan-
tial upfront costs, the contractors 
wanted assurances that this program 
wouldn’t terminate after the initial 
pilot projects. This road map presented 
the percentage of projects that would 
require the technology each year. In 
2014, 2015, 2016, 2017 and 2018, 

the percent of projects requiring the 
technologies were, respectively, 10, 
15, 50, 75 and 100 percent. As of 2018, 
the Department will continue to move 
forward with full deployment of these 
technologies. As part of the road map, 
the Department mined the data for the 
contractors until 2017, at which time 
the contractors were then required 
to mine the data in Veta and provide 
this information to the Department as 
part of the submittals. Throughout the 
process, the contractors were informed 
of this upcoming change in 2017 such 
that they could prepare accordingly.

During the entire implementation 
process, deployment concerns were 
partially eased through the effective 
partnering throughout the planning 
phases and partially by seed money 
that was granted by the Federal High-
way Administration to aid in funding 
the initial projects.

As a result of full deployment of the 
technology by the Minnesota Depart-
ment of Transportation, there has now 
been an increase in the number of 
counties that want to pilot the tech-
nology. During 2018, nine counties 
piloted PMTP and/or IC technology 
resulting in a total of twenty-five proj-
ects. It is expected that this number 
will significantly increase in subse-
quent years, as the Minnesota Depart-
ment of Transportation Office of State 
Aid has been providing workshops on 
what these technologies can provide 
the counties.

Along with incrementally ramping up 
the technology, the team also ramped 
up the significance of the data. The 
pilot program used the generated data 
primarily as research. The data was 
used to gain familiarity with the tech-
nology and bridge the gap from the 
established ways of inspecting bitumi-
nous compaction to utilizing tech-
nology to inform proper compaction 
techniques and identification of work-
manship issues. Using the knowledge 
gained by the early research approach, 
the new project special provisions were 
written that also include monetary 

price adjustments. For instance, the 
PMTP has incentives and disincentives 
based on the uniformity of thermal 
measurements.

Due to the increased use of technology 
in the field, it was necessary to solicit 
Information Technology Department 
input early. The intelligent compac-
tion and paver mounted thermal pro-
filing system generates a heavy data 
load, so upgrades have been needed to 
computer and internet infrastructure 
for owner and contractor. As some of 
the initial projects utilizing the new 
technology were in remote locations, 
it was essential to be flexible and 
creative, and be prepared with backup 
protocol for areas with repetitive cel-
lular coverage drops.

Following each incremental deploy-
ment, program partners met to debrief 
with the Asphalt Technical Committee 
and program vendors. This best man-
agement practice allowed Rebecca’s 
team an opportunity to learn at each 
phase, kept industry partners abreast of 
the budding program, and provided an 
avenue for critical feedback.

Next steps
As the program matures, agency staff, 
area contractors and consultants are 
becoming more comfortable with how 
the system works, and how to interpret 
and apply the results. By partnering 
with Joel Ulring, Senior Professional 
Engineer with the Minnesota Depart-
ment of Transportation – Office of 
State Aid, the program is reaching out 
to the counties and municipalities 
through sponsored regional trainings. 
Meanwhile, within the Department 
of Transportation, there is a desire to 
decentralize the program and develop 
a strong technical base within each of 
the eight District Offices. By spread-
ing the leadership for the program 
amongst a wider base, the benefits of 
this new technology can be realized by 
a wider audience.

Carolyn Fackler can be reached at (952) 
594-1270 or carolyn.fackler@state.mn.us.



INTERNATIONAL IDEA EXCHANGE

Overview/Summary/Global 
Connections Provide Education 
Opportunities
The Chicago Metro Chapter loves 
hosting international visitors and has 
a strong record of helping guests from 
across the globe tour Chicagoland and 
our infrastructure. We are very fortu-
nate to have a robust International 
Affairs Committee and a wide network 
of volunteers to help with almost any-
thing we can imagine for international 
visitors. The chapter’s International 
Affairs Committee has a system in 
place honed over many years of host-
ing international visitors.

Despite our strength and history, 
however, the 2018 tour was somewhat 

different as our chapter was contacted 
on June 28 by the Chinese for a visit 
on September 6 and 7. Chris Cham-
pion, Director International, IPWEA 
Australasia, International Federation of 
Municipal Engineers (IFME) Secretary-
General, introduced us to Mr. Yiding 
Li, Director of International Coopera-
tion, Dept. of China Municipal Engi-
neering Association (CMEA), to see if 
we could assist a Chinese delegation 
in undertaking a technical study visit. 
CMEA is a member association of IFME 
and representatives were attending the 
2018 PWX in Kansas City, which gave 
our International Affairs Committee 
approximately nine weeks to plan and 
conduct a tour and events. We normal-
ly receive requests in January for tours 

in August coincident with PWX, so we 
had a third of the time to work with; 
however, as Chicagoans we were up to 
the challenge and told the Chinese we 
were ready to host them. We also have 
limited experience with non-English 
speaking guests, so our coordination 
pre-visit was via e-mail in English and 
our first conversations with our guests, 
with interpreters, was when we met 
them at their hotel for the first day of 
the tour.

CMEA is a business group founded to 
organize trade fairs and conferences 
for expansion and promotion of the 
Chinese engineering industry sector. 
As their initial e-mail indicated, “Pro-
posed delegation has 12 members, and 

John P. “Tex” Mick II, P.E., F-NSPE, F-ITE, Chicago Regional Manager, Baxter & Woodman Consulting Engineers, 
Chicago, Illinois; Chair, International Affairs Committee, APWA Chicago Metro Chapter

China Municipal Engineering 
Association enjoys Chicago hospitality

Chicago Metro Chapter leadership, 
Chicagoland agency executives, and 
the Chinese delegation celebrate the 
successful City Branch luncheon and 
new friendships.
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Vice President Xie Xiaofan will repre-
sent CMEA at IFME activities in Kansas 
City. The other 11 members from our 
delegation are handling procedures 
for going abroad and preparing to 
apply for U.S. visas. Members plan to 
arrive in Chicago on September 4, fly 
to New York on September 7, leave 
New York, visit Toronto on September 
10, and return to China on September 
14. Schedule is being adjusted; we will 
have more detailed schedule in about 
10 days. The exact date of arrival 
depends on visa obtainment, might 
vary.” This variability scared us a little; 
however, as Chicagoans, we were 
ready and flexible.

Planning Visitors Tour
The Chinese wanted to see our “pipes 
and roads and visit public works such 
as roads, bridges, tunnels, water supply, 
and drainage to learn from our coun-
terparts in the States.” Their schedule 
changed due to visa processing, and 
they eventually confirmed they would 
be in Chicago on Sept. 6 and 7. While 
their schedule was changing, we kept 

host agencies’ and sites’ staff up-to-date 
as days and times changed. All agen-
cies we asked ALWAYS put out the red 
carpet for international visitors and 
were very flexible and accommodating. 
While there are many infrastructure 
sites and projects to choose from in 
the Chicago region, we settled on the 
MWRDGC Stickney Wastewater Plant, 
City of Chicago’s Jardine Water plant, 
Illinois Tollway’s I-90 Project, and 
Northbrook’s Westcott Park StormTrap 
Project.

We used our APWA network to ask 
those who were bilingual and interest-
ed in serving as translators (interpret-
ers) to volunteer, and within a week 
of the Chinese request a team of eight 

individuals made themselves avail-
able to our team and guests. As visas 
and schedules came to fruition, our 
International Affairs Committee and 
numerous extra volunteers for the tour 
helped host the CMEA Vice President, 
Mr. Xie Xiaofan, and nine other public 
works leaders from across China. The 
tour group was rounded out by their 
traveling guide and a guide they hired 
for Chicago.

Thursday, Sept. 6
Our chapter’s International Affairs 
Committee tour team of six volunteers, 
including four interpreters, met the 
delegation at their hotel in Oak Brook 
(a western Chicago suburb), and after 
introductions rode in their tour bus to 

The Chinese delegation standing on the north side of new 
PACE/Illinois Tollway Park and Ride Facility as part of the 
I-90 Project.

We toured the MWRDGC Stickney Wastewater 
Plant, City of Chicago’s Jardine Water plant, 

Illinois Tollway’s I-90 Project, and Northbrook’s 
Westcott Park StormTrap Project.
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MWRDGC Stickney Water Reclama-
tion Plant for a comprehensive tour. 
Stickney is largest wastewater treat-
ment facility in world serving 2.3 mil-
lion people in a 260-square-mile area 
including the central part of Chicago 
and 46 suburbs. Encompassing 413 
acres, Stickney has nearly 400 employ-
ees, treating up to 1.44 billion gallons 
per day. One of the many highlights 
was the Senior Plant Engineer, a Man-
darin Chinese, whom Chief Engineer 
Dr. Catherine O’Connor had asked to 
help with the tour and translation.

City Branch hosted a luncheon for the 
Chinese guests with over 130 attend-
ees including numerous Chicagoland 
agency executives who were present 
to learn about Chinese infrastructure 
from Mr. Xie. Volunteer Connie Li 
deserves a trophy for her interpretation 
of his remarks and vibrant question 
and answer session with the executives. 
She patiently heard audience questions 
in English, and with note taking, she 
translated them for Mr. Xie; then after 
he answered, she repeated in English 
for the audience. City Branch used this 
packed house as great time to install 
their 2019 Board. One of the many 
highlights of the luncheon was the 
Chinese presenting the chapter with 
an artwork made of real roses.

After lunch, the Chicago Department 
of Water Management showed the 
delegation the Jardine Water Purifica-
tion Plant, the largest capacity water 
filtration plant in the world. It sends 
nearly one billion gallons of water per 
day to consumers in the north and cen-
tral portions of the city and numerous 
suburbs. The Jardine tour went well, 
and afterwards the Chinese surprised 
us by inviting us to dinner at a Szech-
uan restaurant.

Friday, Sept. 7
We were fortunate that all six of our 
volunteers were able to help for two 
days. On this date, the Chinese delega-
tion heard Illinois State Toll Highway 
Authority staff review their $2.5 billion 
Jane Addams Memorial Tollway (I-90) 
Rebuilding and Widening Project. 
The I-90 Project covered 62 miles of 
roadway between I-294 near O’Hare 

and I-39 in Rockford, and improve-
ments to 16 interchanges and over 100 
bridges. The I-90 corridor serves nearly 
one million travelers per day. The 
project introduced the region’s first 
Smart Road, communicating real-time 
roadway and traffic information to 
drivers and accommodating Flex Lanes 
for transit and direct access to the PACE 
bus service.

We used the delegation’s tour bus to 
review the project by driving it and 
stopping at PACE Park & Ride at Bar-
rington Road to allow them to see 
multi-modalism and Smart Road’s 
signage in operation.

Our fourth tour site required travel-
ing up to Northbrook Village Hall for 
a “Taste of Northbrook” luncheon 

Tollway Deputy Chief Engineer, Pete 

Foernssler, shows the Chinese delegation a 

map of the PACE Park and Ride Facility next to 

the pedestrian underpass into the facility from 

the vehicle parking lot.

Kelly Hammill, the Village of Northbrook’s 
Village Engineer, describes unique features 
of Westcott Park during the Chinese 
delegation site tour.
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with elected officials and staff mak-
ing a comprehensive presentation 
on their Westcott Park Stormwater 
project, the largest StormTrap installa-
tion in the U.S. Wescott Park featuring 
two baseball fields and a playground 
owned by two different organizations: 
the Village’s Park District and Wescott 
Elementary School. The project 
required 23 acre-ft. of storage, using a 
StormTrap precast concrete stormwa-
ter management system. In addition, 
a downstream ultraviolet treatment 
system allows the Village to reuse the 
captured stormwater for irrigation of 
the field, as well as other non-potable 
municipal applications.

That was followed by a trip to the 
project where the delegation could 
see the finished product and glance 
into access hatches to gain a glimpse 
of the storage chambers and rainwater 
harvesting system.

John P. Mick can be reached at (312) 505-
1149 or jmick@baxterwoodman.com.  

Dear Mr. John P. Mick II:
Our delegation has successfully concluded its visit to your country 
and Canada and has returned to China.

I would like to thank you very much for your strong support and 
assistance to the delegation during its stay in Chicago. Through two 
days of exchanges and inspection, we are deeply impressed by your 
country’s achievements in the construction of public works construc-
tion, especially the management of smart highways and the construc-
tion of small town flood control and water storage projects. I learned a 
lot of good things and had a good time.

I sincerely hope to establish long-term friendly exchanges and coop-
eration with each other through this visit and welcome you to visit 
China at your convenience.

Best regards,
Xiaofan Xie, Vice President

Get started today at

workzone.apwa.net!

FLAT-RATE 

PRICING:

$325 Member

$425 Non-Member

Make the switch to the APWA WorkZone job board  
for an easier hiring and job search experience!
· Intuitive, easy-to-navigate design
· Advanced search options
· Custom job alerts
· Enhanced upgrades to help employers  

stand out from the crowd
· More tools to help job seekers find the  

perfect employment opportunity

The premier public works job board
APWA WORKZONE: ·  1.2+ million page views per year

·  Nearly 2,500 jobs posted per year
·  4,000+ searchable résumés

·  Each job listing included once in weekly 
association e-newsletter (75K distribution) 

Why WorkZone?
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reen stormwater infrastruc-
ture (GSI) has become a 
popular stormwater manage-
ment tool, but many munici-
palities have found that they 

are creating a new challenge by install-
ing rain gardens, bio-swales, a variety 
of wetlands, and bio-retention basins: 
maintenance. How do we maintain 
these new areas? And how much does 
it cost?

A natural reaction to GSI is to be 
concerned about maintenance and 
costs. One might first ask if your 
community is already or should be 
investing in water quality. If water 
quality improvement is a goal, these 

spaces are often the most effective and 
cost-effective way to address the #1 
source of pollutant loading—our road 
drainage systems. Studies since the 
1970s have documented the loading 
per curb mile of a wide range of pollut-
ants, including lead, mercury, cadmi-
um, manganese, phosphorous, zinc, 
copper, and many more toxins. These 
considerations may help you move to 
thinking value versus cost.

Since 2015, the City of Ann Arbor has 
funded a project within the Water 
Resources Commissioner's Office to 
create and implement a maintenance 
plan. Over three years, maintenance 
needs and cost estimates have been 

developed for GSI assets. GSI mainte-
nance spending in 2018 was $104,000, 
and while not yet approved for 2019, 
the sum of individual plans would 
total $147,000 in maintenance. 
Altogether there are 124 individual 
assets at 48 sites, with most installed 
in the past decade. In comparison, 
vactor and street sweeping costs have 
been typically budgeted at close to 
$1,800,000 annually.

GSI is proven to be much more effec-
tive (100% per the Center for Water-
shed Protection) at pollutant remov-
al. Remembering that our goal here 
is to optimize the cost of addressing 
pollutant load per unit of pavement, 

Getting Down and Dirty: Dollars for 
GSI maintenance
Catie Wytychak, Water Quality Specialist, Washtenaw County Water Resources Commissioner’s Office; 
Jennifer Lawson, CSM, Water Quality Manager, City of Ann Arbor, Michigan, and Chair, APWA Michigan 
Chapter Advocacy Committee

G
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we are working on Key Performance 
Indicators (KPI’s) related to cost per 
unit area and mass for street sweeping 
vs GSI. In addition, through this pro-
cess of reviewing and standardizing 
maintenance, design techniques have 
also been identified to reduce main-
tenance expenses while maximizing 
pollutant capture.

At right is a table detailing mainte-
nance needs and average costs for 
three GSI assets.

Note that the total acres for each site 
decreases from the first to the last 
site, but the total price per square foot 
increases significantly. And although 
there is a total of 30 public GSI acres, 
45% of the total budget is spent on just 
two acres. Those two acres are made 
up of 26 individual sites that are less 
than 10,000 square feet but often are in 
highly visible locations. So, on a unit 
cost basis, smaller GSI sites are more 
expensive to maintain, although we 
have learned that clustering small sites 
together helps offset costs. Data aver-
aged from 48 sites show that the aver-
age cost per square foot varies widely, 
from $23 to $10,000 per acre. Detailed 
data can be found on the www.washt-
enaw.org/drains website.

Levels of care
To prioritize maintenance, the public 
rain gardens in the City of Ann Arbor 
are categorized into levels of service 
based on aesthetics. High Aesthetic 
sites receive the highest level of care 
and have the goal to look formal and 
tidy. These gardens are kept weed 
free, dead-headed in the late fall and 
trimmed throughout the year. Often, 
these sites are found in road rights-of-
way or by park entrances.

Medium Aesthetic sites have the 
invasive plants removed and the 
edges trimmed but common lawn 
weeds are not managed. These sites 
are often in parks and have a distinct 
edge that distinguishes it from the 
surrounding landscape.

Low Aesthetic sites receive the least 
amount of care and are allowed to look 
informal. Invasive plants are removed 

Controlled burn in the City of Ann Arbor – 
Miller Avenue rain garden

 

SITE MAINTENANCE 
NEEDS 

COMPLETED BY TIMELINE COST/YEAR TOTAL/100 
SQUARE FEET 

Mary Beth Doyle 
Mitigated Wetland & 
Detention Basin 

7.5 acres or 326,700 
square feet 

Level of Service: 
Medium 

Controlled burns Contractor 1 every 3 
years 

$317 

$0.54 

Invasive control Contractor 2 visits 
per year 

$620 

General 
maintenance & 
monitoring 

Staff & 
volunteers 

61 hours 
per year 

$825 

total $1,762 

Stone School Road 
Rain Gardens 

1.35 acres or 58,806 
square feet 

Level of Service: 
High 

Controlled burns Contractor 1 every 3 
years 

$150 

$15 

Invasive control Contractor 5 visits 
per year 

$7,000 

Sediment removal Staff 1 every 5 
years 

$1,000 

General 
maintenance & 
monitoring 

Staff & 
volunteers 

26 hours 
per year 

$500 

total $8,650 

Kingsley & 1st Rain 
Garden 

0.05 acres or 2,178 
square feet 

Level of Service: 
High 

Controlled burns Contractor 1 every 3 
years 

$216 

$28 

General 
maintenance & 
monitoring 

Volunteers 58 hours 
per year 

$0 

General 
maintenance & 
monitoring 

Staff 4 visits 
per year 

$400 

total   $616
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from these sites, but no pruning or 
trimming work is done. Often, these 
sites are adjacent to natural areas and 
blend in with the surrounding prairies 
or woodlands.

Design techniques
Design techniques can be used to 
reduce the maintenance needs. First, 
sizing green infrastructure appropri-
ately is important. The main factors 
determining the cost of a site are size 
and level of care. In comparing the 
rain gardens at Stone School Road and 
Kingsley and 1st, both sites have a high 
level of service but the annual cost to 
maintain Stone School is much higher 
because of the size. Smaller sites can 

afford to have higher levels of service 
but as the size increases, it is important 
to consider during the design process 
that costs can become prohibitive if a 
high level of service is expected.

Second, the type of plants and their 
placement has an impact on the 
amount of maintenance required. 
Some plants are needier than others. 
For example, Switchgrass, Panicum 
virgatum, needs to be cut back every 
2-3 years or it will shade out its own 
new sprouts. Controlled burns in 
established rain gardens will encourage 
native growth, reduce some invasive 
plants and removes the standing dead 
stalks—like that of Switchgrass.

Tall plants like Rose Mallow, Hibiscus 
moscheutus and Asters, Asteraceae 
sp, can cause visibility issues along 
roadsides and begin to crowd path-
ways. These plants must be trimmed 
frequently. It is recommended to plant 
wide swaths of short plants like Wild 
Strawberry, Fragaria virginiana, Com-
mon Cinquefoil, Potentilla simplex, 
and Sedges, Carex sp., as a border to 
reduce the need to trim along path-
ways and roads. These plants are 
appropriate for the Great Lakes Region. 
In general, hardy, deep rooted, drought 
tolerant, short plants that match the 
sunlight and soil requirements for the 
site are recommended.

City of Ann Arbor – Miller Avenue rain garden. 
Photo by Linda Prieskorn.



GSI has the potential to improve stormwater 
management, create wildlife habitat and 
enhance the beauty of a neighborhood.
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Third, simple planting designs make it 
easier for novices to care for GSI. The 
six public rain gardens along Madison 
Street in Ann Arbor have just two spe-
cies of plants, a Blue Flag Iris and either 
Canada Anemone, Purple Coneflower 
or Autumn Joy Sedum. This makes for 
a dramatic sweep of color when the 
plants are in bloom and an easy site for 
volunteers to maintain.

Finally, an assortment of designs for 
storm inlets along roads and parking 
lots have been designed to convey 
water into the green infrastructure 
asset with varying levels of success. 
See the pros and cons of the various 
methods below:

Concrete splash pad – Miller 
Avenue Rain Gardens
• Pros: sediment accumulates in one 

place

• Cons: can be dangerous to clean 
out along roadsides so is no longer 
a volunteer job in Ann Arbor; must 
be cleaned out two times per year

Stone Channel – Zamboni  
Rain Garden
• Pros: slows stormwater as it enters 

garden so effective for sites with 
high-velocity flows; simple and 
safe way to clean so is completed 
by volunteers in Ann Arbor

• Cons: time consuming to clean out 
because all rocks must be moved 
out to clear out sediment; must be 
cleaned out annually

Drop Chamber – Stone School 
Road
• Pros: maintenance is needed once 

every five years

• Cons: sediment must be removed 
with a vactor truck which is costly; 
while sediment is being removed 
from roadside sites, traffic control 
is necessary and permits from the 
local municipality must be pulled

Lessons learned
Since GSI is often located in areas with 
shared jurisdiction, it is important to 
develop a multi-pronged approach to 

maintenance. In the case of Ann Arbor, 
City Parks and Recreation staff, Washt-
enaw County Water Resources staff, 
volunteers and contractors all play a 
role in maintenance. Over three years, 
appropriate roles have been identified 
for each player. For example, individual 
volunteers work in small rain gardens 
because they are simple and pleasant to 
care for. Parks and Recreation staff help 
herbicide, conduct controlled burns 
and organize workdays on GSI in parks. 
Contract work is typically reserved for 
non-park locations that are too large 
in size for volunteers. It is important to 
be fiscally prepared to hire a contractor 
and not rely solely on volunteers.

Volunteers play a key role in the main-
tenance of GSI in Ann Arbor. With 
over 40 volunteer stewards who have 
adopted individual sites and approxi-
mately 30 group volunteer workdays, 
nearly 2,000 volunteer hours were 
logged in 2018. This work not only 
helps remove weeds, prune and plant 
new plants, volunteers are ambassadors 
in the community. Volunteers spread 
their knowledge and excitement about 

GSI to friends, family and people pass-
ing by the gardens.

Conclusion
In most urban areas, municipal ROW 
is on the order of 15% of the drainage 
land area but has little or no storm-
water treatment or retention. As a 
result, scientists estimate (Schuler, et 
al) around 50% of the stormwater and 
thus pollutant load for the community 
is from municipal ROW. So, mainte-
nance needs in GSI should be appro-
priately budgeted for these assets to 
continue to function and be accepted 
by the public. Design techniques can 
be adjusted to allow for simplified 
maintenance and to create opportuni-
ties for volunteer involvement.

GSI has the potential to improve storm-
water management, create wildlife 
habitat and enhance the beauty of a 
neighborhood. Maintenance is key for 
ongoing success and acceptance of GSI.

Catie Wytychak can be reached at (734) 
222-6813 or wytychakc@washtenaw.org; 
Jennifer Lawson can be reached at (734) 
794-6430 or jlawson@a2gov.org.  

City of Ann Arbor – Madison Avenue neighborhood 
planting workday. Photo by Linda Prieskorn.
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Overview
We ask our creeks to do a lot of work, 
particularly in towns with separate 
storm sewers. Walk along the bank and 
you’ll see outfalls popping out at unin-
vited intervals. The express route from 
street, to pipe, to stream, yields erosive 
flows, and what one grade-schooler 
dubbed “hydrofilth.”

Combined systems have their own dis-
advantages, to be sure! But until recent-
ly, separate storm networks weren’t 
designed with water quality in mind. 
But what if we could change that?

We all look for ways to manage exist-
ing assets more effectively rather than 
chasing funding for expensive retrofits. 
Well, about three years ago University 
of Michigan School of Engineering’s 
Dr. Branko Kerkez came to Washtenaw 
County with an idea. What if the 
watershed was the treatment system? 
It sounded crazy, and our first reaction 
was that we couldn’t possibly gain any 
benefit from the existing system—
many older areas hadn’t even been 
designed to handle even the current 
“10-year storm.”

Water quality goes with the flow: using 
technology for asset management

Harry Sheehan, Chief Deputy 
Water Resources Commissioner, and 
Evan Pratt, P.E., Water Resources 
Commissioner and Director of Public 
Works, Washtenaw County, Ann Arbor, 
Michigan
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However, we had previously looked 
at some of our nine regional storage 
basins in urbanized areas, and had 
a hunch (backed by rough calcula-
tions) that there was room for more 
storage in a few of them. There wasn’t 
really a downside to using our system 
as a proof-of-concept lab. Besides, 
Dr. Kerkez brought specialization in 
data collection and analysis, along 
with critical funding. We later found 
out that his funding was through 
the National Science Foundation’s 
focus on having more academic work 
performed in partnership with local 
agencies to address known or antici-
pated problems.

Through an iterative process using 
remote sensing and controls, Dr. Kerkez 
and Washtenaw County have been test-
ing inexpensive sensors and variable 
controls to treat stormwater within 
existing flood control impoundments. 
The idea is to manipulate discharges 
to minimize downstream peak flows, 

extend detention times and affect sedi-
mentation and nutrient transport.

And fortunately, we had plenty of exist-
ing information to guide our work.

Mary Beth Doyle Park Case Study 
Summary
We chose Malletts Creek, for which 
there was a long-range plan created 
about 25 years ago with over 20 recom-
mendations for improvements. We 
had completed about two-thirds of 
the intended improvements and had 
recently seen some positive results 
from annual long-term macroinverte-
brate surveys. The creek drains close to 
11 (urbanized) square miles, some 40% 
of Ann Arbor, with land cover similar 
to that in Figure 1. This had been a very 
impaired waterway and we could see 
that investments were finally paying 
off—but could we now optimize some 
of those investments?

By extending the weir and installing 
variable control upstream at Ellsworth 
Basin in Ann Arbor, Michigan, we 
were able to borrow extended deten-
tion downstream at (Mary Beth) Doyle 
Park. Timing the detention in this one 
branch of Malletts Creek created capac-

ity for 5,000,000 gallons (668,000 cu.ft. 
or about 15.3 acre-feet) at Doyle Park—
a basin that otherwise would be in a 
state of overflow. More importantly, 
relative to the impairment, we found 
that we were managing an additional 
33% of Phosphorous (P)—this is based 
on field auto-sampling during storm 
events, not calculated. Previously the 
pond was designed to remove 600 lbs 
of P annually (calculated), and we are 
now able to remove another 200 lbs.

Doyle Park receives the upper two-
thirds of the watershed, so we aren’t 
treating the entire drainage area, but 
to put things into perspective, we took 
a treatment wetland-sized to treat a 
0.3” storm and gave it the ability to 
treat a 0.6” storm. In our area, the 90th 
percentile storm is about 1”. The way 
the treatment wetland works is the “U” 
shape in Figure 1 handles low flows and 
at high flow, the entire seven-acre area 
within the pathway that rings the “U” 
is inundated.

This exercise was done for about 
$25,000, and only after checking the 
upstream hydraulics to confirm no 
impacts of increasing storage height. 
For comparison, the original cost to 

Figure 2: Blue shading shows additional volume capture at Doyle Park.

Figure 1: Malletts Creek branches in southern Ann 
Arbor. Ellsworth Pond in the lower center, Doyle Park 
treatment wetlands in the upper right.

We all look for ways to manage existing assets 
more effectively rather than chasing funding 

for expensive retrofits. 
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construct Doyle Park regional deten-
tion 11 years ago was about $1.60 per 
cubic foot, adjusted for construction 
inflation to nearly $2 per foot. We 
increased capacity by 33% at a cost of 
$0.05 per cubic foot.

Through an earlier retrofit (after our 
first forebay cleaning!) Doyle Park has 
a sediment removal area that can now 
be accessed more frequently, giving us 
a way to improve conditions in a water-
shed that still has Total Maximum 
Daily Load limits (TMDLs) for both P 
and biota, with secondary targets for 
total suspended solids. And to put our 
improved pollutant removal efficiency 
into perspective, this same $25,000 for 
200 pounds of P removal works out to 
about $125 per pound annually, com-
pared to the initial Doyle Park costs of 
about $2,500 per pound removed.

Wow!! These retrofits were giving us 
orders of magnitude of benefits that 

had unit costs one or two orders of 
magnitude better than new construc-
tion. Plus, we had no disruption to 
any residents or businesses during the 
minor retrofit of an existing control 
structure—all work was done by hand 
within existing easements!!

Can we repeat the outcomes at 
another location??
We’ve since ramped up our process 
to seek more ways to re-configure our 
existing assets—our costs of building 
new are just astronomical, especially 
on the unit cost basis, not to mention 
the raw costs that get you the stin-

keye at a Council or Board meeting!! 
Think of it like having a car that is near 
the end of its life, but realizing you 
really need a van to fit the whole family 
as well as haul an occasional sheet of 
plywood. A new car of the same make 
and model that you had for its whole 
useful life, just isn’t what you need 
now. In fact, maybe we started shop-
ping a little later than we should have, 
because our new “vehicle” does more 
of the things we need it to do.

This is one example in an 11-square-
mile watershed. We’ve expanded 
controls to another downstream basin, 

Figure 3: Hydrograph intentionally 
manipulated by algorithm and remote sensing/
controls to produce a specific shape

These retrofits were giving us orders of 
magnitude of benefits that had unit costs 

one or two orders of magnitude better than 
new construction
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where students initially demonstrated 
their ability to control the hydrograph 
by drawing an M for Michigan. It’s 
an example of Michigan successfully 
running a play, just not on the football 
field. This was verified at the USGS 
gauge at the outlet of Malletts Creek.

What else did we learn or see 
differently?
Why is a seemingly flippant manipula-
tion of creek flow important? Because 
it suggests we can manipulate multiple 
basins to produce a desired hydro-
graph—perhaps one that has a goal 
of keeping peak flows below erosive 
velocities for 90% of rain events in our 
improving but still impaired Malletts 
Creek. Whoa! We have hundreds of 
private detention basins draining into 
this creek, and we suspect that the 
theory of delaying discharge in all of 
them with the same formula is actu-
ally resulting in marginal improve-
ment—we may be tamping down the 
peak response in the creek, but we may 
be extending the duration of highly 
erosive velocities to 4, 5, or 10 times as 
long. Not good.

We also know that some basins are 
mowed to the bottom year-round, sug-
gesting they may not be functioning 
as designed or may offer infiltration 

possibilities. We have just embarked on 
a project to further study these effects—
especially the actual cumulative impact 
or benefit of multiple basins. We want 
to see if retrofitting inexpensive sensors 
and controls ($500-$1,000, home-built) 
on certain private basins might get a 
similar bang for the buck. If you’re skep-
tical, we suggest you take a drive around 
your community and take a look at 
10-20 random detention basins. Or take 
a look at an aerial image and consider 
whether you would agree that the travel 
time for a majority of the basins is prob-
ably similar enough that the extended 
hydrographs have a cumulative peaking 
effect as suggested above.

Now we’re on a roll,  
Case Study #3?
And to continue our work of retrofit-
ting larger basins, we have plans to 
add an upstream location at Briar-
wood Mall (center left on Figure 1, 3 of 
5 sequential ponds visible), home of 
the largest surface parking lot in Ann 
Arbor. We did a little more upfront 
technical work for Briarwood since we 
currently have jurisdiction over the 
creek but not the ponds—we needed 
to find out whether it was worth 
taking over responsibility for pond 
maintenance from Simon Properties, 
the private owner before approaching 
them. At press time, we don’t have a 
deal, but our analysis shows we can 
reduce peak flows during the channel-
forming two-year storm, by 60% and 
by 25% in the 100-year event—in this 
case, even with static control, reduc-
ing the unit cost of maintenance.

Conclusions of case study #3
In summary, we know we will cap-
ture additional sediment by treat-
ing smaller storms, which suggests 
we need to budget more for more 
frequent sediment removal from a 
new forebay—but having the forebay 
will also drive down the unit cost to 
remove the sediment during future 
maintenance. We know we can expect 

to capture substantially more pollut-
ant load at a small incremental capital 
cost, driving down the cost per pound 
of pollutant removal while the total 
annual cost will likely increase even 
given the thoughts above.

So similar to the Doyle Park example, 
this will be much less expensive than 
new pond construction while being 
more effective and efficient. Having 
creeks as part of an urban stormwater 
system has many advantages: free 
capacity, service life, access, ease of 
monitoring and maintenance. How-
ever, water quality is one of many 
issues that factor into the equation. It’s 
important to realize that your creeks 
are assets that provide service at a 
defined level, and carry cost and finan-
cial consequence if not maintained 
well and protected from failure.

Real-time controls allow us to stabilize 
channels, reduce sedimentation and 
associated phosphorus, and protect 
aquatic species.

Nature has provided a free resource. It’s 
up to us to use it wisely.

Harry Sheehan and Evan Pratt can be 
reached at (734) 222-6860, or at Shee-
hanH@Washtenaw.org and PrattE@
Washtenaw.org, respectively.  

Some basins are 
mowed to the 

bottom year-round, 
suggesting they may 
not be functioning 
as designed or may 

offer infiltration 
possibilities. 

Your creeks are assets 
that provide service 
at a defined level, 
and carry cost and 

financial consequence 
if not maintained well 

and protected  
from failure.
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os Angeles County voters went to the ballot box on 
November 6, 2018 and committed their pocketbooks 
in support of the effort to clean up stormwater and 
urban runoff, as well as preserve and enhance water 
resources within the county. Passage of Measure W 

represents more than a decade of work by the Los Angeles 

County Board of Supervisors, LA County Public Works, local 
officials and public works professionals, and business, com-
munity and environmental groups.

California law prohibits public agencies from spend-
ing public funds to advocate for ballot measures. For the 
purposes of public outreach and voter education, a website 

Lakewood’s Mayfair Water Capture Reservoir is currently under 
construction. Measure W funding will be used for maintenance 
and operation of this facility and to construct additional 
facilities to capture, store, treat and infiltrate stormwater and 
urban runoff in Los Angeles County. (Photo by Duane Soileau, 
Owner’s Representative, Willdan)

LA County voters pass Measure W 
for “Safe Clean Water Program”
Lisa Ann Rapp, PWLF, Director of Public Works, City of Lakewood, California, and APWA 
Director-at-Large, Environmental Management; Mark Pestrella, P.E., Director of Public Works, 
County of Los Angeles, Alhambra, California

L
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that explained Measure W’s goals and features was set up at 
safecleanwaterlacounty.org.

In California, funding measures that are intended for a 
specific purpose must achieve two-thirds voter approval, 
and Measure W passed with a 69.45% yes vote, despite 
those challenges.

The measure will tax properties in Los Angeles County 2.5 
cents per square foot of impermeable surface area, as deter-
mined by a process using satellite LiDAR data and several 
other data sources. A typical residential property will pay 
about $83 per year on their property tax bill and the tax is 
estimated to generate approximately $300 million annually.

Ten percent of the funds generated will be allocated to the 
Los Angeles County Flood Control District for implementa-
tion and administration of projects and programs, and for 
the cost of levy and collection of the tax. Forty percent will 
be allocated to local municipalities, in the same proportion 
generated within each jurisdiction, for projects, programs 
and O&M. Fifty percent will fund projects, programs and 
O&M within regional watershed groups to allow for larger-
scale, watershed-based projects.

When it came time to make a real push for the initiation of 
the Safe Clean Water Program, the County Board of Super-
visors directed LA County Public Works to conduct a rapid 
assessment of water resiliency within the county.

In March 2017, LA County Public Works staff kicked off a 
series of meetings with city and Council of Governments 
officials to identify and discuss potential issues related to 
developing a new funding source to support water resil-
iency and stormwater. The County subsequently formed 
a Stakeholder Advisory Committee comprised of local 
elected officials and representatives from water agencies, 
businesses, and environmental and community groups. 
The committee met monthly to review and provide input 
on various proposed elements of the program, such as 
governance structures, use of the funding, local programs, 
watershed programs, appeals program, credit program for 
preexisting BMPs, transparency assurances and integration 
of environmental and community groups into the gover-
nance structure.

In early 2018, the County conducted two sequential meet-
ings to brief public works directors, city engineers, storm-
water managers, support staff and consultants from the 
86 cities within the boundaries of the Los Angeles County 
Flood Control District. These municipal professionals 
provided valuable insights on the proposed provisions of 
the draft program as it related to their city operations and 
projects. Their input resulted in several modifications that 
will add to the eventual success in the implementation of 
the overall program.

In summer 2018, LA County Public Works prepared a 
draft Program Elements document that synthesized input 

received from stakeholders over a sixteen-month period. 
Now that voters have approved Measure W, the provisions 
from the Program Elements document will be incorporated 
into an implementation ordinance to be presented to the 
Los Angeles County Board of Supervisors in summer 2019. 
Work on that ordinance is now underway.

Developed in collaboration with public health, environ-
mental groups, cities, business, labor, and community-based 
organizations, the Safe Clean Water Program will:

• Implement a new plan for LA County’s water system to 
capture the billions of gallons of water lost each year.

• Help protect local coastal waters and beaches from the 
trash and contaminants in stormwater that make people 
sick and threaten marine life.

• Modernize LA County’s 100-year-old water system infra-
structure, using a combination of nature, science, and 
new technology.

• Help protect public health, ensuring safer, greener, 
healthier, and more livable spaces for all.

• Prepare the LA County region for the effects of a chang-
ing climate—including recurring cycles of drought, 
wildfire and flooding.

• Require strict community oversight and independent 
auditing, which would ensure local monies raised would 
stay local.1

The Safe, Clean Water website is still available to the public, 
with extensive FAQ’s designed to educate the public about 
the program.

The website includes a tax calculator that property owners 
can use to estimate the tax amount for their property. This 
tool accesses several data sources and prepares an estimate 
of the tax amount specifically for each parcel. The website 
also includes a fact sheet that explains the process and the 
data sets used to make the estimate. Impermeable areas on 
each parcel are calculated based on the latest LA County 
Landcover Survey, which combines several data sources and 
processes, including:

• US NAIP Imagery: multi-band aerial imagery that 
includes Near Infrared (NIR) – This data source helps to 
identify vegetation and differentiates soil from concrete 
and pavement.

The Safe Clean Water logo used for public education
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• LA County LiDAR data: a common survey mapping 
tool used to build a 3-D model of the county – this was 
used to distinguish the ground surface from buildings, 
structures, trees, shrubs, and other objects. Combined 
technology results in high-resolution 3-D maps of the 
region’s landscape.

• LA County Orthophotography Imagery: an aerial pho-
tograph survey of the entire county

• Object-based Image Analysis (OBIA): the process used 
to determine landcover types – OBIA is an automated 
computer process that groups data pixels together into 
meaningful objects to assess color, texture, pattern, 
location, size, and shape to identify the landcover type. 
A manual, detailed review was conducted after the OBIA 
process and all observable inaccuracies were corrected. 
An independent accuracy assessment was conducted 
by the University of Vermont Spatial Analysis Labora-
tory which found an overall accuracy of 98% for the LA 
County Landcover Survey.2

An appeals process is under development for property own-
ers to request review of their parcel tax amount.

The development process was not a “slam-dunk” and a lot of 
work went into crafting the Draft Program Elements, stake-
holder engagement, and public outreach programs. Passing 
a countywide tax measure is a daunting task, but two-thirds 
of County voters proved that the region values safe clean 
water, clean beaches and streams, a healthy environment, 
parks and open spaces, and a thriving economy—and they 
voted to support those goals.

Lisa Ann Rapp can be reached at (562) 866-9771 or lrapp@lake-
woodcity.org; Mark Pestrella can be reached at (626) 458-4001 or 
mpestrella@dpw.lacounty.gov.

Footnotes

1 From the Safe Clean Water Program website at http://safe-
cleanwaterlacounty.org

2 From Tax Methodology Factsheet from Safe Clean Water 
Program at http://safecleanwaterlacounty.org  
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he availability of affordable 
small unmanned aerial systems 
(sUAS), or drones, with light-
weight sensors and powerful 
photogrammetry software has 

made sUAS a flexible tool to collect 
data needed for stormwater manage-
ment. Data collection via sUAS offers 
several advantages over traditional 
methods for stormwater managers, 
including real-time data collection, 
up-to-date mapping of watershed con-
ditions, reduced level of effort, special-
ized sensors for hydrological evalua-
tion, improved site access, and worker 
safety. Additionally, sUAS is useful for 
assessing climate change issues, such as 
flooding and sea level rise, by providing 

agencies with vital information to help 
create more resilient public infrastruc-
ture systems. This article presents sUAS 
data collection applications relevant to 
stormwater managers including:

•  Mapping of stormwater runoff 
drainage patterns

• Delineating areas susceptible to 
stormwater inundation or flooding

• Identifying the extent and loca-
tion of impervious surfaces

• Inventorying the condition and loca-
tion of stormwater infrastructure

• Inspecting stormwater infra-
structure and best management 

practices (BMPs) including bio-
filtration features

• Defining the extent of stormwater 
outfall discharge mixing zones in a 
receiving water body

Stormwater Drainage Evaluation
Identifying stormwater drainage pat-
terns is a critical element of stormwater 
management. Accurate mapping of site 
topography is needed to define drain-
age patterns, identify areas subject to 
stormwater inundation or flooding, 
and to plan stormwater best manage-
ment practices (BMPs). A camera-
equipped sUAS can collect aerial pho-
tographs that are then used to generate 
digital elevation models with com-

Practical stormwater data collection 
with small unmanned aerial systems

Howard Young, LG, Geologist, CDM Smith, Bellevue, Washington; Brendan Brown, PWS, 
Environmental Scientist, CDM Smith, Orlando, Florida

Figure 1: Commercial sUAS used for an aerial 
mapping project in Savannah, Georgia.  
Photo by Rebecca Brown.

T
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mercially available photogrammetry 
software. This software uses algorithms 
to extract three-dimensional structure 
from two-dimensional images, via a 
“structure from motion” technique, 
which are then used to create topo-
graphic maps needed to assess drainage 
patterns. Under the right conditions, 
near-survey grade measurements of 
land surface elevations can be deter-
mined. As part of baseline monitoring 
program, aerial photographs obtained 
from a single sUAS over the landfill 
were used to develop the orthophoto-
graph and topographic contour map 
shown in Figure 2. The topographic 
map was used to determine stormwa-
ter drainage patterns and to assess the 
effect of future subsidence. The gener-
ated orthophotographs facilitated the 
quick identification and analysis of 
problem areas that may not have been 
observed during typical survey work. 
Additionally, traditional methods of 
data collection at the landfill would 
have required a more expensive survey, 
including specialized training of sur-
veyors as well as data collection in areas 
unsafe for workers. Future data collec-
tion flights could monitor site changes 
and provide repeatable data records.

Impervious Surface Calculation
As climate change and urbanization 
exacerbate flooding issues, understand-
ing the extent and location of imper-
vious surfaces within a watershed is 
important to stormwater managers. 
However, rapid urban development can 
result in outdated inventories of imper-
vious surface areas, with these inven-
tories having been historically gained 
from available aerial photographs. 
Using sUAS equipped with multispec-
tral cameras, up-to-date extents of 
impervious surfaces can be collected 
for more accurate stormwater model-
ling over large areas. Color infrared 
(CIR) imagery is one type of multispec-
tral imagery that is particularly useful 
for distinguishing impervious from 
pervious areas. In CIR imagery, imper-
vious surfaces such as roads, buildings, 
and concrete generally appear gray 
while pervious areas and vegetated 
areas appear as shades of red. Original-

ly developed by NASA to assess plant 
coverage, normalized difference vegeta-
tion index (NDVI) is a metric derived 
from multispectral imagery that is 
also useful for classifying impervious 
surfaces. On a recent project, multi-
spectral images were obtained using an 
sUAS and used to generate CIR aerials 
and NDVI data sets in order to evaluate 
impervious surfaces within the water-
shed of a salt marsh restoration site in 
Savannah, Georgia (Figure 3).

Bio-retention Assessment
Stormwater BMPs, which employ bio-
retention and infiltration features, and 
rely on vegetation for effective reten-
tion and filtration, often require moni-
toring of vegetative establishment. 
While typically accomplished through 
ground survey, an sUAS equipped with 
a multispectral camera can collect data 
in order to document plant type, den-
sity, and health in a more efficient and 
unobtrusive manner. On a salt marsh 

Figure 2: Topographic map 
of a landfill produced from 
photographs taken from 
an sUAS flying at 250 feet, 
December 2018

Figure 3: Multiple datasets derived from one sUAS flight at a salt marsh restoration site. Clockwise from top 
left: orthophotograph, color infrared, normalized difference vegetation index, and digital elevation model.
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restoration project in Savannah, Geor-
gia, an sUAS equipped with a 5-band 
multispectral camera was utilized to 
collect data on plant coverage and 
health, including NDVI data (Figure 3).

Stormwater Infrastructure 
Inventory
The cataloguing and assessment of 
existing drainage infrastructure and 
BMPs, including stormwater inlets 
and outfalls, is often incomplete and 
requires significant ground-based 
survey. Inspection via sUAS with high-
resolution cameras and live video feed 
is ideal for collecting photographs and 
video of stormwater infrastructure 
while eliminating the need for site 
workers to disturb the ground or expose 
themselves to site hazards. At a land-
fill project located on the bank of the 
Columbia River, an sUAS was used to 
obtain high-resolution photographs to 
assess the condition of stormwater out-
falls, rip-rap armoring, and engineered 
stream habitat features (Figure 4). The 
bank and outfall inspection by sUAS was 
safer, required less time, and provided 
more useful and repeatable records.

CDM Smith is currently evaluating 
the use of sUAS, equipped with vari-

ous sensors, to make other stormwater 
infrastructure inventory work such as 
culvert inspections faster, safer, and 
better. Potential uses include assis-
tance with dye testing for culvert geo-
location, identifying culverts missing 
from existing inventory or identifying 
culverts that may soon be failing. This 
can be achieved with LiDAR-equipped 
sUAS, and identifying roadside ditches 
that may contribute flow through 

un-inventoried culverts with thermal 
infrared (TIR) camera-equipped sUAS. 
Other water resource applications 
tested include sUAS-mounted TIR 
cameras to identify the location and 
extent of surface water mixing zones 

Figure 4: Inspection photograph of the shoreline of the 
landfill showing the condition of the rip rap armoring, 
engineered stream habitat features, and stormwater outfall. 
Taken from a multirotor sUAS at an altitude of approximately 
50 feet, December 2018.

Figure 5: Thermal infrared image of the confluence 
of two rivers in April 2017. The image shows a mixing 
zone where the warmer water of the tributary enters 
the colder receiving river.

The cataloguing 
and assessment of 
existing drainage 
infrastructure and 
BMPs, including 

stormwater inlets 
and outfalls, is often 

incomplete and 
requires significant 

ground-based survey.
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at the confluence of two rivers (Figure 
5). The images shown in Figure 5 
allowed for easy mapping of the subtle 
changes in surface water temperatures, 
which could be applied to stormwater 
outfall projects.

Flood Mapping
Mapping the extent of flooding after 
a major storm event can be challeng-
ing. Public reporting is subject to 
verification and can include human 
error. The use of sUAS to map flood-
ing directly after a storm can provide 
stormwater managers with accurate 
flood maps for a particular storm event 
while creating a permanent record 
quickly, safely, and economically.

sUAS Cost and Operation
Rapidly decreasing sUAS costs, coupled 
with increasing ease of use, have 
lowered the barriers of entry for people 
looking to incorporate sUAS technol-
ogy. While prices vary, standard sUAS 
can cost around $1,000 to $5,000, 
with rental prices ranging from $100 
to $2,000 per field event. The Federal 
Aviation Administration requires oper-
ators of sUAS for commercial purposes 
to pass an exam and obtain an FAA 
sUAS license. Stormwater managers 
should consider the type of data, data 
quality, and the overall project goals 
when choosing the appropriate sUAS 
and sensor combination. Proper flight 
planning as well as health and safety 
measures are also required for success-
ful execution.

Summary
sUAS provide a new and useful tool by 
offering streamlined data collection for 
stormwater management in watersheds 
that are continually changing due to 
climate change and urbanization. Data 
that would have required multiple field 
teams and surveyors to collect will take 
fewer staff and less time, resulting in 
project cost savings. Multiple sensors 
that collect data that is most useful to 
stormwater managers can be mounted 
on sUAS. The equipment and services 
for sUAS data collection and processing 
continues to become more accessible 
to stormwater managers, and provides 

a feasible alternative or supplement 
to many traditional stormwater data 
collection methods. Future trends 
on sUAS use will likely include use of 
sUAS data collection over larger areas, 
centimeter-level positioning data via 
real-time kinematic capable sUAS, 
water sample collection, and increased 

regulatory knowledge and acceptance 
of sUAS collected data.

Howard Young can be reached at (425) 519-
8351 or younghs@cdmsmith.com; Brendan 
Brown can be reached at (407) 660-6300 or 
brownBV@cdmsmith.com.  

An international liftoff 
The low cost and ease of deploying small, lightweight UAVs is making their 
use for stormwater data collection, floodplain mapping, and disaster relief 
popular worldwide. Drones can take photos that have much greater detail 
than satellite images, fly below the cloud cover that often blocks the view 
from space or higher altitude aircraft, and operate at a fraction of the expense 
of helicopters.

When Storm Desmond hit northwest England in December 2015, major 
flooding of the Eden River caused extensive damage in the City of Carlisle. 
To gain better understanding of how the floodwaters accumulate and flow 
through the catchment area, university researchers were able to use drones to 
collect hundreds of images over approximately a 40-mile stretch of the Eden’s 
course, almost half of the river’s length, in less than a day.

In Dar es Salaam, Tanzania, thought to be Africa’s fastest growing city, more 
than 70 percent of the people live in informal, unplanned settlements with 
inadequate infrastructure. In addition, two tropical rainy seasons annually 
often produce significant flooding. The World Bank has supported drone 
usage to gather high-resolution, up-to-date imagery for development of flood 
exposure maps and modeling flood risks.

The Rand Corporation, a California-based think tank, has predicted that Chi-
na is poised to become a global exporter of UAV systems. University research-
ers, government officials, and manufacturers have been using the technology 
in several parts of China for flood hazard and water management, perfecting 
their equipment and procedures. Rand notes that China already has a deal to 
produce UAVs for Saudi Arabia.

Source references:
https://www.bbc.com/news/science-environment-35353869

https://europa.eu/capacity4dev/innov-aid/blog/case-study-no1-mapping-
flood-mapping-disaster-risk-reduction-obtaining-high-resolution-imagery-

https://www.rand.org/pubs/research_reports/RR990.html

The equipment and services for sUAS data 
collection and processing is more accessible to 
stormwater managers, and provides a feasible 
alternative or supplement to many traditional 

stormwater data collection methods. 
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he American Society of Civil 
Engineers (ASCE) anticipates 
$3.6 trillion in infrastructure 
expenditures by 2020 across all 
sectors of the economy, includ-

ing municipalities. Meanwhile, local 
and state government face substantial 
shortfalls in addition to federal deficits. 
According to the United States Govern-
ment Accountability Office (GAO), 
local government entities require either 
a five percent increase in revenue or an 
equal reduction in expenses to oper-
ate within fiscal means. However, this 
estimate does not consider prioritized 
capital expenditures.

Since 2014, the Water Resources 
Reform and Development Act 
(WRRDA) requires Clean Water State 
Revolving Fund (CWSRF) loan recipi-
ents to prepare a fiscal sustainability 
plan (FSP). While this requirement 
has been met with skepticism, an FSP 
done well can provide significant value 
in addressing budgetary issues within 
local and state government. At a mini-
mum, an FSP contains an inventory 
of assets, an evaluation of the condi-
tion and performance of said assets, 
and a plan for maintaining, repairing, 
or upgrade and replacement of each 
asset along with estimated cost for 
such work. Utilizing the FSP data can 

help prioritize expenditures based 
upon risk (a calculation of conse-
quence and likelihood of failure) for 
asset operations, maintenance, and 
capital improvements.

Investment and transparency for 
rate payers
In order to adhere to complex regula-
tory requirements, the City of Portland, 
Maine, developed a Sanitary Sewer 
System CMOM Assessment and Correc-
tive Action Plan. Concurrently, the city 
assessed its stormwater infrastructure. 
The data collected created a comprehen-
sive FSP, which included a capital plan 
evaluating strengths and weaknesses of 

Do or Don’t: Fiscal sustainability 
plans for municipalities

Barry Sheff, P.E., Senior Client Manager, Woodard & Curran, Portland, Maine, and member,  
APWA Water Resources Management Committee

A strong fiscal sustainability plan (FSP) is 
a piece of the asset management puzzle. 
In addition to utilizing the data for capital 
planning, securing the funds for maintenance 
and upgrades, the individuals involved in 
maintaining the assets must be engaged and 
practices adhered to.

T
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the systems, identifying needs for criti-
cal and influential improvements. This 
not only evaluated the likelihood and 
consequence of failures, but also aided 
in prioritizing investments. 

Applying CMOM to investigate 
sanitary sewer and stormwater infra-
structure allowed the city to create a 
timeline for necessary repairs, improve-
ments, or complete upgrades. In turn, 
it created transparent and defensible 
cost estimates for annual and long-
term budgeting, prioritizing the alloca-
tion of funds based on criticality, rather 
than triage.

Retaining institutional knowledge 
among an aging workforce
The neighboring City of South Port-
land had numerous, workable systems 
for recording infrastructure assets 
without a long-term FSP, but the 
connectivity between systems within 
the city departments was lacking. By 
implementing a single Computerized 
Maintenance Management System 
(CMMS) solution utilizing FSP data, the 
city could manage asset information, 

improve workflow, and prioritize its 
limited resources across the enterprise. 
Through the process of selecting the 
best CMMS and fully implementing 
the software, the city was able to create 
a single resource for asset information 
to improve capital planning and ease 
the transfer of knowledge.

The city’s Water Resource Protection 
Engineer, Brad Weeks, says, “When we 
kicked off our project to implement a 
comprehensive asset management pro-
gram, we sought to identify a CMMS 
that met our immediate wastewater 
capital planning needs, but one that 
was also flexible and robust enough for 
enterprise-wide deployment across all 
city assets.”

Be prepared for capital 
expenditures
In many cases, municipalities only 
create an FSP to meet the WRDA 
requirement for funding. In the case 
of Vinalhaven, a small island town 
off mid-coast Maine, Town Manager 
Andrew Dorr wanted to develop a plan. 
After a comprehensive assessment 

of assets, a complex spreadsheet was 
developed to document each asset, its 
age, its life expectancy, and informa-
tion for replacement parts. This data 
alone aids in retaining institutional 
knowledge, but this resource of infor-
mation requires ongoing attention 
and updates. Ultimately, it serves as 
the basis to plan for capital expendi-
tures. The plan will allow Vinalhaven 
to address its most critical assets first, 
then work through the system based 
on need and financial resources. With 
all the data in place and a plan to back 
it, advocating for municipal expendi-
tures will be easier to justify.

“The ‘new’ wastewater system was 
constructed almost 15 years ago,” says 
Town Manager Andy Dorr. “We were 
concerned we weren’t being proactive 
enough in planning for scheduled 
component replacements, mainte-
nance for optimum life, or addressing 
pending capital needs. Creating an FSP 
has helped address these concerns.”

Whether or not an FSP is required for 
accessing CWSRF funds, it is a good 
starting point to understand and quan-
tify risks. Through a deliberate planning 
process, an FSP is a stepping stone to 
comprehensive asset management. It 
allows for goal setting based on policy 
decisions that determine infrastructure 
investment and transparency for rate 
payers, documents institutional knowl-
edge infrastructure traditionally held 
by an aging workforce, and establishes a 
path for planned capital expenses.

Barry Sheff can be reached at (207) 558-
3667 or bsheff@woodardcurran.com.  

With all the data in 
place and a plan to 
back it, advocating 

for municipal 
expenditures will be 

easier to justify.
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ccording to the United Nations’ latest urbanization 
report, more than half of the world’s population 
lives in metropolitan areas. As we know, many 
urban areas can be characterized by a large volume 
of runoff and flooding in low-lying areas due to the 

vast landscape of impervious surfaces, such as roads, build-
ings and parking lots. As cities continue to experience growth 
and land is redeveloped, engineers and landscape architects 
have an opportunity to implement systems and practices that 
manage stormwater by reducing runoff, ultimately limiting 
the impact on the built environment.

Our team at Gresham Smith recently had the opportunity 
to develop a stormwater management solution for a public 
sector client in Nashville, Tennessee. Since its opening in 

the mid-1950s, the city’s Hillsboro High School (HHS) has 
remained a fixture for residents of the Green Hills commu-
nity; however, the recent population growth has forced Metro 
Nashville Public Schools (MNPS) to reassess the school’s 
capacity for growth. The projected upward swing in student 
enrollment coupled with the age of the campus meant one 
thing for HHS: renovations. Due to the landlocked urban 
location of the site, space came at a premium. Keep reading to 
learn how we developed a sustainable solution for managing 
the complex site’s stormwater while meeting MNPS’ budget 
for the school and Metro Nashville’s stormwater ordinances.

Small site, big plans
The scope requirements for the renovation included new 
classroom buildings, renovating existing buildings, increas-

The Hillsboro High School 
Renovation: Smart strategies  
for stormwater management
Levi Sciara, P.E., Civil Engineer, Gresham Smith, Nashville, Tennessee

Hillsboro High School’s 29-acre site

A
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ing parking for students and faculty 
and redesigning sports fields, as well as 
including a Goodwill drop-off center 
and a WeGo Public Transit neighbor-
hood transfer station. Many new high 
schools with similar scope require-
ments would require a parcel of land 
in excess of 50 acres; however, we 
were limited to the 29 acres the site 
originally sat on due to the landlocked 
nature of urban redevelopment. These 
constraints led to the design of a multi-
story campus with a structured rooftop 
flex field over parking.

Surprises in store
Over the course of HHS’s nearly 
70-year lifespan, the school’s cam-
pus experienced at least three addi-
tions. Redevelopment projects often 
begin with an in-depth due-diligence 
research effort. Through our research 
we found two historical civil design 
sheets, neither of which showed any 
stormwater infrastructure with the 
exception of a few internal roof drains. 
While we always planned to demolish 
the existing storm infrastructure and 
replace it with a new design, the lack 
of historical drawings provided a chal-
lenge in understanding existing flows 
to the public storm infrastructure in 

the right-of-way as it relates to exist-
ing onsite drainage basins.

Additionally, our research discovered 
a piped stream running through the 
school’s site, which required additional 
permitting from the Tennessee Depart-
ment of Environmental Conservation 

and the Army Corps of Engineers. The 
piped stream also happened to convey 
stormwater from approximately 40 
acres of developed area from the Green 
Hills community. The size of the pipe 
further limited the site footprint avail-
able for green infrastructure practices.

The piped stream we discovered 
during our due diligence

Part of the project’s 10,000 
linear feet of pipe
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Settling on bioretention ponds
In 2016 Metro Nashville implemented 
mandatory development regulations 
that require all site designs to utilize 
green infrastructure to meet stormwa-
ter runoff water quality requirements. 
Initially, the design team worked to 
implement a diversity of green infra-
structure practices. Our initial design 
called for 20,000 square feet of pervious 
paving, 15,000 square feet of bioreten-
tion, 9,500 square feet of green roof 
and 3,000 square feet of bio-swale. 
After we submitted our drawings, we 
had an independent cost estimator 
provide a total cost for the project. To 
keep the project within its $73 million 
budget, we needed to make cuts. By 
cutting the green roof and pervious 
paving and instead using a more robust 
system of bioretention ponds, we were 
able to save approximately $1 million.

While we explored using multiple low 
impact systems, the most efficient 
and cost-effective design solution for 
managing the site’s enormous amount 
of stormwater was bioretention ponds. 
Bioretention ponds are structural 
stormwater controls that capture and 
temporarily store water using a spe-
cially designed soil media and vegeta-

tion. The soil and vegetation remove 
pollutants and suspended solids from 
stormwater runoff before the water 
drains infiltrates into the native sub-
surface soil. Additionally, bioretention 
ponds benefit the surrounding envi-
ronment by creating habitats, reducing 
the heat island effect and promoting 
groundwater recharge.

The campus’ seven bioretention ponds 
contain a combined treatment volume 
of approximately 40,000 cubic feet. Due 
to the site’s space constraints, some of 
the ponds were required to be placed 
close to buildings and structural foun-
dations. The pond placement required 
close coordination with the structural 
engineers on the project to ensure the 
lack of strength of the basins’ seven-foot 
cross section of gravel and soil media 
did not impact the integrity of the 
structure as it relates to the foundation’s 
angle of repose. Together, we balanced 
the depth of the building footings and 
distance between the features in order 
to implement such features in a close 
proximity to buildings.

Back to school
After we completed the design, the 
project encompassed 10,000 linear feet 

of pipe, more than 150 storm struc-
tures and 3,500 labor hours of plan-
ning, design and plan production. HHS 
students weren’t the only ones learning 
on that campus—our project team 
learned a thing or two as well. When 
updating existing sites to comply with 
current stormwater regulations, it can 
be challenging and costly. We learned 
that bioretention ponds are the most 
efficient, cost-effective option for this 
scenario when it comes to reducing 
runoff and removing pollutants.

As the United States continues to expe-
rience rapid urbanization, it’s more 
important than ever that we consider 
sustainable solutions for managing 
our stormwater. Small urban spaces are 
often the perfect place to implement 
low impact development practices, 
creating multifunctional areas tailored 
to each site. By retrofitting existing 
landscapes with green infrastructure 
as we did at Hillsboro High School, we 
can address the unique needs of our 
cities and limit the impact on our built 
environment, enhancing quality of life 
for residents and visitors alike.

Levi Sciara can be reached at (615) 770-
8100 or levi.sciara@greshamsmith.com. 

Construction underway at Hillsboro High School
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n Saturday, May 5, 2018, the City of Santa Cruz 
hosted “Follow the Flush”—a uniquely humorous, 
educational and participatory 5K walk that fol-
lowed the approximate downhill path of Santa Cruz 
human waste to its final destination at the award-

winning Santa Cruz Wastewater Treatment Facility.

Over 200 community members of all ages participated. 
They were greeted along the route with art exhibits includ-

ing Gregory Sullo’s sound installation that used wastewater 
pipes as both the source of sound and the resonant speaker. 
They were invited to “Pin the Poop” on a city map to indi-
cate the location of the last restroom they used, and to create 
waste maps with their understanding of the waste path 
upon flushing.

The display along the walk causing the greatest buzz was UC 
Davis Sustainable Fertilizer Recovery from Urine. Graduate 

Santa Cruz wastewater awareness 
generated through  

“Follow the Flush” 5K walk with art, 
games and humor

Janice Bisgaard, Community Relations Specialist, City of Santa Cruz, California

Follow the Flush began at the 
UCSC campus.

O
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students at this table demonstrated how separating urine 
from wastewater and then recycling it can conserve water, 
reduce wastewater treatment costs, produce sustainable fer-
tilizer, improve water quality and protect the ecosystem.

Participants enjoyed a “Guess the Scat” game presented at 
the UC Santa Cruz Campus Natural Reserve table featuring 
real droppings of mysterious local creatures.

Community Water Center, committed to community-driven 
water solutions through organizing, education and advo-
cacy, spoke with attendees. POOP (People’s Own Organic 
Power) project founder Shawn Shafner, aka The Puru, offered 
meditations to rebalance the bowels and wildflower mud 
pies to encourage communion with the holy soil.

Children and others drew waste 
maps with their understanding of 
the waste path upon flushing.

WASHINGTON STATE 
 CONVENTION CENTER
SEPTEMBER 8-11, 2019

#PWX2019

MARK YOUR
CALENDAR!

pwx.apwa.net
Get more information:

pwx.apwa.net
Get more information:

“Every city should have events like 
this that engage the community in 

ways that written material cannot."
~ Carol Steinfeld, author
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These exhibits were among 20 total stations with overall goal 
to raise awareness of the water footprint, sustainability and 
equity issues, and the psychological dimensions of modern 
human waste sanitation.

Carol Steinfeld, a participant who has authored three books 
on wastewater said, “Every city should have events like this 
that engage the community in critical infrastructure. The 
city’s water and wastewater are in a direct relationship with 
the local ecosystem, tying together humans, food and ener-

gy, and organics and the local soils and waters more than 
other infrastructure. There’s so much potential for citizen 
engagement on this front energizing the public in a way that 
written material cannot.”

The UC Davis table displayed and demonstrated 
the benefits of separating urine from wastewater 
and then recycling it.

Young people enjoyed a Follow the Flush toilet toss.

20 total stations were designed to 
to raise awareness of the water 

footprint, sustainability and equity 
issues, and the psychological 
dimensions of modern human 

waste sanitation.
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May concluded Follow the Flush with a tour of the 
Santa Cruz Wastewater Treatment Facility.

Final exhibits greeting participants where the 5K conclud-
ed at the entrance to the Santa Cruz Wastewater Treatment 
Facility included a rare public display of Alviso’s Medicinal 
All-Salt, a unique hand-harvested salt enriched with phar-
maceuticals found in Silicon Valley’s natural water systems, 
and poster prints about the toilets of the world, decompos-
ers, composting and the nitrogen cycle. There was also a 
toilet toss that youngsters especially enjoyed.

Also at the Wastewater Treatment Facility entrance, partici-
pants viewed the ocean and estuary themed mural then-in-
progress by local artist Elijah Pfotenhauer.

Many joined one-hour tours of the facility learning all that 
goes into maintaining the critical infrastructure. The tours 
explained the role that microorganisms play in processing 
human waste and how the plant’s all-natural treatment 
process reduces the Santa Cruz carbon footprint and protects 
the environment.

Upon touring the facility, participant Kathryn Mintz said, 
“The visit was so fascinating that I think the tour should be a 
required element of school curriculum. The sooner we learn 

that everything goes down to the wastewater treatment 
plant, we will begin to form new conservation habits.”

Part of an ongoing series of walks held in various cities, Follow 
the Flush was supported by the City of Santa Cruz and the 
Santa Cruz Arts Commission and co-developed by indepen-
dent artist studio Fictilis, a research group within the Digital 
Arts New Media Program at UC Santa Cruz, and other artists 
and organizations in the Santa Cruz community.

Janice Bisgaard can be reached at (831) 420-5166 or JBisgaard@
cityofsantacruz.com.  

“The visit was so fascinating that I 
think the tour should be a required 

element of school curriculum.”
~ Kathryn Mintz
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he City of Gulfport Public 
Works Department has become 
a state leader by establishing 
an Inflow and Infiltration (I&I) 
crew to evaluate the City of 

Gulfport sanitary sewer system.

The City of Gulfport realized we had 
I&I issues which we had to address. 
Inflow and infiltration are terms used 
to describe the ways in which ground-
water and stormwater enter into 
dedicated wastewater or sanitary sewer 
systems. I&I can potentially allow 

sanitary sewer lines to back up into 
homes or businesses and unnecessarily 
increases flow to our wastewater treat-
ment plants.

In October 2015, the City of Gulfport 
budgeted for an I&I project and a crew 
was established in February 2016 to 
make this happen. Our I&I crew is 
responsible for conducting sanitary 
sewer evaluations which include vid-
eoing, smoke testing, and dye testing 
sanitary sewer systems for infiltration 
and inflow. This crew was added to the 

scope of the City of Gulfport Pub-
lic Works Privatization Contractor, 
Utility Partners, LLC. This is the only 
dedicated I&I crew on the Mississippi 
Gulf Coast.

Since February 2016, this crew has per-
formed 70 smoke tests which impacted 
7,594 residences and businesses. This 
crew has also completed 1,026 point 
repairs on the City’s sewer system and 
notified 345 residences and businesses 
of non-compliant sewer issues in need 
of repair. One hundred sixty-five of 

City of Gulfport:  
Overcoming inflow and infiltration

Wayne E. Miller, P.E., Director of Public Works, City of Gulfport, Mississippi; Delegate, APWA Mississippi Chapter

City of Gulfport (Utility Partners, LLC) I&I crew 
performing smoke test of a sewer system

T
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City of Gulfport (Utility 
Partners, LLC) I&I crew 
members Alton Kelly Jr. and 
John Richardson

these non-compliant sewer issues have 
been corrected. The City has inspected 
548,115 linear feet (20.6%) of the 
City’s approximately 2,650,560 linear 
feet of sewer lines.

The City of Gulfport Public Works 
Department recently completed a thor-
ough accreditation process through 
the American Public Works Association. 
This process involved the completion 
of 356 practices, three of which dealt 
directly with inflow and infiltration. 
These practices are located in Chapter 
31 (Wastewater Collection and Convey-
ance) of the Public Works Management 
Practices Manual, 8th Edition and are:

• 31.5 Infrastructure Condition

• 31.6 Infrastructure Management

• 31.8 Inflow and Infiltration

I&I also creates increased cost of treat-

ment at our wastewater treatment 
plants because we are unnecessarily 
treating stormwater. The attached 
charts show the lowered flow volume 
for a lift station prior to us beginning 
work on February 18, 2016 and how 
similar rain events affected the same 
lift station after the work was complete.

All City of Gulfport citizens have 
benefited from this approach. Each 
repair benefits the system as whole, 
not just a specific area. After working 
towards this goal for multiple years 
all parties involved have been in full 
support of this additional crew and 
have been reaping the benefits since 
day one of operation. In the past, we 
were only capable of making repairs to 
our sanitary sewer system after issues 
emerged, but the addition of this crew 
has allowed us to be more proactive in 
making repairs. This is saving the City 

time and money because issues are 
being resolved prior to the occurrence 
of major problems.

We expect this crew to more than pay 
for itself annually. The City knew that 
the addition of this crew was going to 
be expensive, but also necessary. As 
environmental regulations increase 
and wastewater treatment costs rise, 
the benefit of this crew will have a posi-
tive budget impact for decades to come.

The citizens of the City of Gulfport 
can have peace of mind knowing 
that the Public Works Department is 
working daily to improve the sewer 
system through the establishment of 
this dedicated I&I crew. Every day this 
crew evaluates potential problem areas 
in order to improve the sewer system 
capacity with the goal of preventing 
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future backups into homes and/or busi-
nesses. Furthermore, the addition of 
this crew will allow funding that would 
typically have been used for emergency 
repairs to be used for other projects 
including future development.

During the 2018 Mississippi Munici-
pal League Conference, the City of 
Gulfport received the 2018 Municipal 
Excellence Award for Public Works over 
10,000 for the creation and implemen-
tation of this I&I crew.

For more information about how the 
City of Gulfport continues to address 
I&I, please contact Wayne E. Miller, P.E., 
at (228) 868-5740 or send e-mail to 
wmiller@gulfport-ms.gov.   

I&I Information 

 2018 2017 2016 

Average Sewer Connections in the City 29,000 29,000 29,000 

Smoke Tests Performed (Areas) 37 10 23 

Houses Affected 3,210 1,726 2,658 

City Repairs Made 548 233 245 

Citizen Defective Sewer Letters Sent  163 96 86 

Citizen Repairs Made 104 51 10 

Residence Billed $25 a Month for Non-Compliance 59 37 76 
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here is a growing interest in a “One Water” 
approach that encourages a holistic approach to 
sustainable water management. In traditional water 
management, utilities prioritize near-term solu-
tions to protect public health, especially in time of 

crisis. While those strategies and priorities have been effec-
tive, emerging factors like population growth, urbanization, 

and climate change need to be considered for long-term 
resilience. A One Water approach requires a breakdown of 
traditional silos within the water sector and encourages 
cross-collaboration between water and other sectors. Cross-
collaboration with others (e.g., urban planners), results in an 
integrated approach where resilient water supply goals are 
more attainable.

Facilitating collaboration between 
water management and urban 

planners using a  
One Water approach

Michael Simpson, P.E., Senior Environmental Engineer, City of Los Angeles, California, and member, APWA Water 
Resources Management Knowledge Team; Azya Jackson, P.E., ENV SP, Environmental Engineer, City of Los Angeles, 

California; Kelsey Beveridge, Technical Writer, The Water Research Foundation, Alexandria, Virginia

T
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There are a variety of alternative water supplies that can be 
used to meet the needs of communities' and municipalities' 
Potential One Water strategies, or more sustainable and resil-
ient management practices, include rainwater harvesting, 
water conservation, water reuse, energy management, green 
stormwater infrastructure, and nutrient recovery. Often 
these non-traditional water supplies are not managed by the 
water provider but are installed independently without shar-
ing with a broader monitoring entity. Cross-collaboration 
can be challenging because there is no formal institutional 
structure or mechanisms for integrated regional water 
management. In a traditional water management approach, 
urban planners and water management act separately due 
to different governing bodies, professional cultures, no coor-
dination mechanism and competing financial priorities. 
These gaps can impede innovative water solutions that meet 
multiple needs. The coordination in communities among 
water management and planners varies, but a greater level 
of coordination can improve the sustainability of the overall 
water supply and diversify the portfolio.

A project by The Water Research Foundation (WRF), Joining-
Up Urban Water Management with Urban Planning and 
Design (SIWM5R13/4853), examined the gaps between 
water management and urban planning, where points of 
integration can occur, and where further integration would 
be beneficial. The researchers gathered ideas and practices 
on integrating urban planning, design, and water manage-
ment; mapped the processes by which planning and water 
management commonly occur; and developed strategies to 
increase collaboration.

As part of the research, the research team issued the “Survey 
on Water Utility and Urban Planning Collaboration” to 
over 5,000 practitioners around the country at water and 
wastewater utilities, as well as those who attended related 
webcasts hosted by WRF. The goal of the survey was to deter-
mine priorities and interests among urban planning and 
water management agencies, and asked respondents to rate 
the importance of collaboration on areas like conservation, 
education, infrastructure, planning, and regulations. Partici-
pants responded on a five-point scale (1 = extremely impor-
tant, 5 = not at all important). The research team received 
nearly 500 responses, including international responses 
from Canada, Australia, and Poland.

The survey asked respondents to rate 24 different collabora-
tion strategies that were grouped into categories including 
process, legal/regulatory, analytical/informational, and pro-
fessional/organizational development. The top five strategies 
ranked to promote collaboration are joint scenario planning, 
coordination on land development projects, improving or 
creating shared data sets, coordinating planning processes, 
and mandatory consistency between water and land use 
decisions. The average response rating shows that respon-
dents felt more confident in changing processes, regulations, 
or information. The survey also tracked the biggest barriers 

to collaboration. The top five barriers to collaboration are 
lack of time, concerns over losing organization power or 
resources, no one responsible for coordination, no mandates 
or incentives to work together, and weak appreciation of the 
benefits of collaboration. Overall, the responses showed that 
an integrated management approach would require a broad 
shift to view water as an amenity, in addition to the political 
motivation to facilitate these changes.

Top Five Strategies to Promote Collaboration
1. Joint scenario planning
2. Coordination on land development projects
3. Improving or creating shared data sets
4. Coordinating planning processes
5. Mandatory consistency between water and land use 

decisions

Top Five Barriers to Collaboration
1. Lack of time
2. No mandates or incentives
3. No one is responsible
4. Concerns over losing organizational power
5. Different agency or legal mandates

The City of Los Angeles (City) faces a number of water-relat-
ed challenges, and City Departments and Regional Entities 
committed to working together to address them in the One 
Water LA 2040 Plan through innovation, integration and 
inclusion. In the aftermath of Southern California’s historic 
drought and the accompanying increased public aware-
ness of water challenges, this planning effort has come at 
an ideal time. People in Los Angeles are looking for creative 
ways to manage water resources, and the One Water LA 2040 
Plan (Plan) allows for true collaboration to secure our water 
future. The Plan takes a holistic and collaborative approach 
to consider all of the City’s water resources from surface 
water, groundwater, potable water, wastewater, recycled 
water, dry weather runoff, and stormwater as “One Water.” 
Also, the Plan identifies multi-departmental and multi-
agency integration opportunities to manage water in a more 
efficient, cost-effective, and sustainable manner.

The Plan represents the City’s continued and improved 
commitment to proactively manage all its water resources 
and implement innovative solutions, driven by the Sustain-
able City Plan. The Plan will help guide strategic decisions 
for integrated water projects, programs, and policies within 
the city. By looking at the entire water picture, the City and 
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its partners can create more efficient projects that maximize 
resources and minimize cost. A trigger-based implementa-
tion strategy was developed for the Plan to help the City 
navigate the wide range of future water recycling opportuni-
ties. With this approach, the City can adjust the implemen-
tation phasing and decisions based on future circumstances, 
such as changes in flows, environmental, regulatory, insti-
tutional, and other conditions. The One Water LA Team, 
led by LA Sanitation & Environment and the Los Angeles 
Department of Water & Power, dedicated countless hours to 
public and community outreach and engagement activities, 
inviting input and raising awareness about the programmat-
ic purpose and needs. One Water LA connects plans, ideas, 
and people to create more integrated and fiscally responsible 
water management solutions.

While many water and wastewater utility practitioners 
acknowledged challenges to broad collaboration, there are 
already instances of successful collaboration between water 
managers and urban planners. The research team performed 
interviews and gathered case study examples from several 
utilities across the country. For example, Tucson Water has 
demonstrated successful teamwork between county agencies 
around water supply and wastewater, conservation and envi-
ronmental protection, and floodplain management. Tucson 
Water supplies a service area of over 700,000 people. Both 
the City of Tucson and Pima County have land use plan-
ning departments that are responsible for zoning and land 

use regulations. Because of the organizational differences 
between the City and the County, concentrated efforts to 
coordinate between water and land use planners are needed. 
The Commercial Rainwater Harvesting Ordinance is a posi-
tive instance of collaboration for Tucson Water. The aim of 
the Ordinance was to reduce outdoor use of potable water 
and required new commercial developments to meet 50% of 
their landscape irrigation needs with harvested rainwater.

There were several key factors that led to the ordinance’s 
success. First, there was strong political will and leadership, 
as it was supported by the mayor. In addition, water manag-
ers and land use planners met regularly during the planning 
phase, and included stakeholders representing a variety 
of interests including business/development and environ-
mental/sustainability interests. Stakeholder involvement 
was critical and allowed for rich collaborative discussions. 
Although there were differences of opinion and conflicting 
agency priorities, the group was able to reach a consensus.

Utilizing the survey results and input from stakeholder 
interviews, WRF produced the Coordinated Planning 
Guide: A How-To Resource for Integrating Alternative 
Water Supply and Land Use Planning (SIWM5R13). The 
guide identifies specific planning opportunities in the 
water and land use planning processes where better collab-
oration can occur by taking results from the research report 
and turning them into a navigable tool. It is organized into 
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three main categories of community planning activities, 
long-range plans, codes and regulations, and development 
review processes. The intent is that both community plan-
ners and water professionals will be able to see themselves 
in case studies and identify key areas where they can take a 
lead in advancing collaboration.

In addition to the Coordinated Planning Guide, the report 
includes tools to help planners and water managers work 
together, such as the Barriers-Bridges 
Matrix and a step-by-step Self-Assess-
ment Process for integration. The 
matrix is an Excel-based tool that 
practitioners can use to identify water 
management priorities that would 
benefit from cross-sector collabora-
tion between water utilities and urban 
planners, and then help determine 
specific strategies for those sectors to 
use to address management priorities. 
The Self-Assessment tool will help 
communities understand what is 
impeding combined policies and plan-
ning and methods that can be used to 
overcome them. The research team is 
also developing a Water and Planning 
Glossary that will include relevant 
terms in design, planning, and urban 
water management to increase under-
standing and communication between 
urban planners and water managers.

While survey participants and case 
studies overall acknowledged that a One 
Water approach is important to overall 
water sustainability, startup costs, time, 
developing inter-agency networks, and 
ongoing maintenance can impede the 
implementation of a One Water pro-
gram. The survey established that water 
managers and urban planners think 
there are many benefits to collabora-
tion. Evidence suggests that collabora-
tion would improve effectiveness and 
implementation. The work at Tucson 
Water shows that despite organizational 
and agency differences, it is possible to 
work across sectors.

This research provides potential strate-
gies and pathways to collaboration to 
make this process easier for water pro-
fessionals and urban planners. There is 
a need for better outreach and educa-
tion so both groups have a stronger 
understanding of the roles that urban 
planners and water management play 

to ensure a consistent, sustainable water supply. Ultimately, 
this research shows that there is a desire to facilitate collabo-
ration between groups, but substantial will and resources are 
necessary for success.

Michael Simpson can be reached at (323) 342-6048 or michael.
simpson@lacity.org; Azya Jackson can be reached at (323) 342-
6268 or azya.jackson@lacity.org; and Kelsey Beveridge can be 
reached at (571) 384-2099 or kbeveridge@waterrf.org.  

1-800-688-6221www.rhomar.com
solutions@rhomar.com

NEUTRO-WASH
Salt & Chloride Neutralizer

Finally an undercoating you can apply  
in your shop with your personnel.

Easy application – with the air operated 
PISTOL-GRIP Spray gun. No mixing!

Environmentally safe – low VOC’S, contains 
no hazardous petroleum solvents, and is 
non-flammable.

Superior corrosion protection – meets the 
Military Spec TT-C-520-B Salt Test and 
Chloride Spray Test, exceeding 1000 hours.

Budget friendly – only 2 to 4 quarts protects 
frames and components for years.

ARMOUR-SEAL
Frame & Component Encapsulant

Removes white salt residue left behind from 
pressure washing with detergents – use 
NEUTRO‑WASH before applying ARMOUR‑SEAL.

Put a stop to corrosion and expensive repairs – 
enjoy more efficient equipment that works harder, 
lasts longer and looks better.

Save thousands of dollars simply by protecting the 
equipment you already have in your fleet.

PROTECTION • PRESERVATION • PERFORMANCE
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2019
  February 5-7 Certification Exam Dates (CSM, CPII, CPFP, CPWP-S, CPWP-M)

  February 12-14 Certification Exam Dates (CSM, CPII, CPFP, CPWP-S, CPWP-M)

  February 19-21 Certification Exam Dates (CSM, CPII, CPFP, CPWP-S, CPWP-M)

 
CLICK, LISTEN & LEARN

 February 28 $tretching Your Green Infrastructure Dollars: Case Studies in Maintenance Costs  
     and Levels of Service

  March 5-6 Certification Exam Dates (CSM, CPII, CPFP, CPWP-S, CPWP-M)

  March 12-14 Certification Exam Dates (CSM, CPII, CPFP, CPWP-S, CPWP-M)

 
CLICK, LISTEN & LEARN

 March 14 Surviving the Chinese Sword

  March 19-21 Certification Exam Dates (CSM, CPII, CPFP, CPWP-S, CPWP-M)

 
CLICK, LISTEN & LEARN

 March 28 How to Deal with MIRE… What is Required by 2026

  May 19-22 2019 North American Snow Conference, Salt Lake City, UT

  September 17-20 2019 PWX, Seattle, WA

For more information about these programs or to register online, visit www.apwa.net/Events.  
Program information will be updated as it becomes available. 

Questions? Call the Professional Development Department at 1-800-848-APWA.

EDUCATION CALENDAR

APWA members may access past Click, Listen & Learn programs from the Members’ Library at no cost. Programs can be 
streamed to your computer via the link found in the library.

If you have expertise that you would like to share, please use the online Call for Presentations form to describe your expertise 
and perspective on the topic. www.apwa.net/callforpresentations/

= Click, Listen & Learn program (Free to Members)

= Live Conference (Paid Registration)

CLICK, LISTEN & LEARN

= Certification Exam

= Web-based training

= Talking Top Tech

CLICK, LISTEN & LEARN

For more information go to: www.apwa.net

CLL’s are interactive educational programs delivered 
via the Internet. Each program is led by top experts in 
the field who convey new ideas, new methods, and new 
technologies in a fast-paced two-hour time frame.

CLICK, LISTEN & LEARN



NOMINATIONS ARE DUE MARCH 4, 2019

NOMINATE YOUR
AWARD WINNER TODAY!

APWA’s Awards Program recognizes individuals, groups and chapters for
their outstanding contributions to the profession of public works. Some of the

awards presented include Professional Manager of the Year Awards,
Myron Calkins Young Leader of the Year, Public Works Project of the Year,

and Top Ten Public Works Leader of the Year, to name just a few.

Each award is listed on the APWA website. Criteria and nomination forms
for the 2019 Awards Program are now available online.

AWARDS
PROGRAM
AWARDS

PROGRAM

Visit www.apwa.net/awards
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MARKETPLACE

Products in the News

Reduce your slip and fall liability this winter with 
STAND-UP Freeze Resistant Liquid Deicer
New STAND-UP helps facilities mitigate their slip and fall 
liabilities by completely clearing away slippery ice and snow 
pack from their steps, walkways and ramps. STAND-UP is a 
great alternative to salt around facilities since it keeps work-
ing even after the sun goes down. STAND-UP will not track 
into buildings, and it will not damage expensive stamped 
concrete and brick pavers like salt can. For more informa-
tion, watch a short video of STAND-UP in action at www.
rhomar.com or call (800) 688-6221. 

IntelliSite’s 
Eyes-On Smart City 
Surveillance 
IntelliSite’s Eyes-On 
Smart City Surveillance 
was purpose-built to 
address illegal dumping 
for city and county public 
works officials and law 
enforcement. IntelliSite’s 
use of advanced analytics 

to detect problematic behavior alerts live agents when an 
incident is taking place. This enables cities to remotely pre-
empt crime using onsite speakers to deter violators and to 
capture identifying information when a citation needs to 
be issued. The Eyes-On solution is self-sustaining as it runs 
upon its own network, pulls power from streetlights, and 
can be easily moved by city workers to address specific areas 
where illegal dumping is occurring. For more information, 
please call 1-888-410-4240 or visit www.intellisite.io.

Retain, filter, and slowly release stormwater with 
TreeDiaper®

Plants used in stormwater bioretention systems face a roll-
ercoaster of soil moisture changes throughout the year and 
by design make use of porous mediums. Most plants suffer 
from intensely fluctuating moisture levels. TreeDiaper® is 
the ultimate soil moisture stabilizer; it absorbs stormwater 
then gradually releases it when the soil dries. Bioretention 
areas are made more efficient with vegetation by removing 
pollutants from runoff. Protect your investment in plants and 
improve bioretention area effectiveness with TreeDiaper®. For 
more information, please visit www.treediaper.com.

Continued on page 76.

1.800.523.5826 | carollo.com

Rebuilding America’s infrastructure is no easy job. We know what lies ahead and we’re up
to the task. Since 1933, Carollo has been offering complete engineering services, financial
strategies and innovative technology to the water and wastewater industries. We’ve been 
busy creating durable infrastructure solutions for the next century and beyond. We can do
the same for you.

DOWN HERE, WE’RE ALREADY
            WORKING ON THE NEXT 100 YEARS.
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Road Dryer RD-1200 safely dries pavement in one 
pass for paving, surface treatments
The RD-1200XT pavement-drying unit from Greenville, 
South Carolina-based Road Dryer, LLC, quickly dries 
asphalt and concrete pavement, allowing crews to pave or 
apply surface treatments or striping after just one pass. The 
unit, which blows heated air up to 300° F directly downward 
through multiple nozzles, eliminates the risk of “flying 
objects,” and allows traffic to flow in nearby lanes—reduc-
ing congestion caused by traffic restrictions. Available as 
a simple-to-operate trailer- or truck-mounted unit, the 
RD-1200XT can be adjusted for 8-ft to 12-ft (2.4m to 3.7m) 
drying widths. Because it dries pavement on demand, it 
provides flexibility for contractors and government agencies 
to meet timetables by minimizing delays from weather- and 
project-related wet conditions. For more information, visit 
www.roaddryer.com.

Smart building 
systems have a 
deadly bug
Current operating 
system concepts are 
a major contributing 
factor to data breach-
es, but there is a way to 
fix them by migrating 
to unikernels. Uniker-
nels embrace a four-point security model: no users, no shell, 
single process system and a massively reduced attack surface. 
NanoVMs’ unikernel platform can support a variety of 
legacy or new applications that operate on Linux, Windows 
and other operating systems allowing companies to run 
more applications on one server more efficiently and protect 
their applications from remote code execution attacks. For 
more information about the NanoVMs solution, visit www.
nanovms.com.

Xylem launches revolutionary Leopold Type 
360 underdrain with innovative 360-degree 
backwashing capability
Xylem has introduced the new Leopold Type 360 under-
drain. The Leopold Type 360 is a bolt down underdrain 
system for greenfield projects and rehabilitation of water 
treatment filtration projects, that revolutionizes the single 
pass filtration industry with its unique 360-degree backwash 
capability—designed to significantly increase efficiency by 
up to 20 percent. The Type 360 underdrain is compatible 
with all standard flume and air configurations, and with 
lateral lengths over 40 feet, it is ideal for long filter runs and 
retrofits of existing filters. The modular underdrain blocks 
are easy to handle and snap together for quick installation. 
For more information, visit www.xylem.com.

The Recycling Partnership and Northeast Recycling 
Council to host first-ever Regional Recycling Impact 
Workshop
The Northeast Recycling Council (NERC), in association 
with The Recycling Partnership, will host the first-ever 
Regional Recycling Impact Workshop to improve the qual-
ity of residential recycling programs in the northeastern 
United States. The workshop will be held May 7-8, 2019 in 
Amherst, MA. Local and regional recycling coordinators in 
the NERC region will learn to enhance their recycling pro-
gram through tools for fighting contamination, education 
and outreach, and improved messaging. For more informa-
tion, contact Lynn Rubinstein, Executive Director, Northeast 
Recycling Council, at lynn@nerc.org or Tricia Tiedt, Confer-
ence and Workshop Manager, The Recycling Partnership, at 
ttiedt@recyclingpartnership.org.  



Habits of
Dysfunctional Leaders
This course has been designed to help individuals identify, manage and avoid dysfunctional leadership habits. Leadership teams can 
be an organization’s greatest strength or its greatest weakness, based on management styles and habits. Dysfunctional leaders have 
a big impact on an organization; from team productivity to employee morale, leaders are pivotal to team dynamics and productivity. 
Even great leaders are not great 100% of the time. It is important for leaders to commit to self-awareness, solid relationships and 
accountability. This course will help leaders identify areas that may need improvement. It will also help employees identify dysfunctional 
leaders and determine how to successfully work with individuals who employ these behaviors.

After attending this course, individuals will be better able to:
•  Recognize, discuss and address functional and dysfunctional leadership habits.
• Show a greater self-awareness of personal leadership habits, and proactively work to improve leadership habits.
• Explore strategies and techniques that can be employed to improve leadership habits.

For more information go to:

www.apwa.net/elearning or 
send an email to lms@apwa.net

This course is eligible for .20 CEUs.
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PROFESSIONAL DIRECTORY

www.SafeSidewalks.com

Sidewalk Conditions Assessments

Safest sidewalks, best technology. 

and it’s a�liates
Trip Hazard Repair

For nearly 40 years Clearspan FabriC 
struCtures has been covering sand and salt 
with structural solutions that protect and provide 
easy access. 

Visit www.Clearspan.Com  
or call  1 . 8 6 6 . 6 4 3 . 1 0 1 0  

KEEP YOUR SAND AND SALT COVERED WITH A

CLEARSPAN STRUCTURE

   4 Degree
Load Angle

Call 800-369-5365 for Information!
www.advancemetalworking.com

Inclining Platform Trailers - Stop, Drop and Load
®

®

Manufactured by:
The Advance Metalworking Company, Inc.

Load faster and more efficiently with a Lo Riser Inclining Platform Trailer. A flip of a switch 
hydraulically lowers the deck to ground height providing smooth, drive-on access. The 4° load 
angle then allows equipment with as little as a 1/2 inch ground clearance to easily drive up the 
built-in ramp. But there's more... 

*shown with optional paint color

• Models with GVWR of 8,500, 13,500, 15,500, 17,650 & 19,725 lbs 
• 4 to 1 Payload to Weight Ratio
• High Strength Steel Construction

Stop, Drop and Load®

BONDADE®

Call: 800-321-7870
Email: info@transpo.com

Trial Offer
transpo.com/bondade

POT HOLE PROBLEMS?

Improve Bond with
No Mess, No Smell

 

THE EASIEST 
WAY TO BUILD
VERSATILE • DURABLE • SECURE
PRECAST CONCRETE BUILDINGS

EASISETBUILDINGS.COM
866.252.8210

Easi-Set Buildings APWA db. sq. marketplace ad 2016.indd   112/4/2015   11:00:51 AM

SALES@USchlorides.com610- 298-1122

• Dust Control
• De-Icing
• Full depth Reclamation
• Water Treatment

• Dust Control
• De-Icing
• Full depth Reclamation
• Water Treatment

Revolutionary 
Ice-Breaking & 
Snow-Removal 

Systems 

Cost Saving 85:1

www.snowlionamerica.com

East Coast : 1-(207)-432-5056
West Coast: 1-(775)-303-0034
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John Bosman, AIA, ALA, LEED AP
(847) 395-6800

Public Works
Construction Management Specialists 

•	Fast,	easy,	safe		
	 sign	post	pulling
•	Lightweight,		
	 powerful	all		
	 steel	construction
•	Increase	efficiency		
	 &	reduce	costs
•	Pulls	U	channel,		
	 square	&	round	posts

Construction Accessories, Inc.
937.429.9089  •  Sales@JackJaw.com

www.jackjaw.com
Dealer	Inquiries	Welcome

Post Pulling 
Made Easy!

CA Public Works 2.125x3 Ad_F.indd   1 3/15/12   5:36 PM

DON’T MISS THIS CHANCE…

APWA REPORTER'S
Annual Buyer's Guide and Facilities & Grounds

TO GET
IN THE

The materials are due by March 12

By advertising in the APWA Reporter, news of your equipment, product or 
service will be sent to more than 30,000 APWA members, most of whom are 
key decision makers in their agencies.

So, don’t miss this opportunity to advertise in the April “Buyer’s Guide” 
issue, which will give you a direct contact with the leaders in the industry. In 
addition, the April issue is our annual “Facilities & Grounds” issue, and our 
members will be looking to the issue for information on facility maintenance, 
grounds management and urban forestry.

Call Fox Associates at (312) 644-3888

ISSUE

The deadline to reserve your space is March 8

1803 SW Jefferson St.
Lee’s Summit, MO 64063
www.billygoat.com

Grounds 
keeping made 
easy with 
best in class 
specialty turf 
equipment from 
Billy Goat!

TarpMaster® Series
for Municipal Trucks

RollRite.com
1-800-297-9905

TarpMaster® Series

Need a Muni Spreader?

WHY WAIT?

LEARN MORE AT BUYERSPRODUCTS.COM

GET  
DELIVERY
IN 7-30 
DAYS!
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UPCOMING APWA EVENTS 
PWX

2019  Sept. 8–11   Seattle, WA

2020  Aug. 30-Sept. 2 New Orleans, LA

2021  Aug. 29-Sept. 1 St. Louis, MO

For more information, contact David Dancy at  
(800) 848-APWA or send e-mail to ddancy@apwa.net.

National Public Works Week: May 19 – 25, 2019
Always the third full week in May. For more information, 
contact David Dancy at (800) 848-APWA or send e-mail to  
ddancy@apwa.net.

North American Snow Conference
2019 May 19-22 Salt Lake City, UT

For more information, contact Brenda Shaver at  
(800) 848-APWA or send e-mail to bshaver@apwa.net.

WORLD OF PUBLIC WORKS CALENDAR

When you contact an advertiser regarding a product, please tell them you saw their ad 
in the APWA Reporter. Thanks! – The Editor

Legend: IFC = Inside Front Cover; IBC = Inside Back Cover; BC = Back Cover

INDEX OF ADVERTISERS

FEBRUARY 2019
5-7 Association of Modified Asphalt Producers, Annual 

Conference & Workshop, Fort Lauderdale, FL, 
www.modifiedasphalt.org

8-12 American Traffic Safety Services Association, 49th 
Annual Convention & Traffic Expo, Tampa, FL, 
www.atssa.com

11-14 Society for Protective Coatings, SSPC 2019 
Coatings+, Orlando, FL, www.sspc.org

12-14 World of Asphalt, Indianapolis, IN, www.
worldofasphalt.com

17-20 American Rental Association, the ARA Show, 
Anaheim, CA, www.therentalshow.com

28 APWA Click, Listen & Learn: “$tretching Your 
Green Infrastructure Dollars: Case Studies in 
Maintenance Costs and Levels of Service,”  
(800) 848-APWA, www.apwa.net

MARCH 2019
5-8 The Work Truck Show, Indianapolis, IN, www.

worktruckshow.com

8-12 American Society for Public Administration, 2019 
Annual Conference, Washington, DC, www.
aspanet.org

10-13 National League of Cities, Congressional City 
Conference, Washington, DC, www.nlc.org

14 APWA Click, Listen & Learn, “Surviving the 
Chinese Sword,” (800) 848-APWA, www.apwa.net

26-28 Common Ground Alliance, 2019 CGA 811 
Excavation Safety Conference & Expo, Tampa, FL, 
www.cgaconference.com

28 APWA Click, Listen & Learn, “How to Deal with 
MIRE… What is Required by 2026,” (800) 848-
APWA, www.apwa.net

31-4/2 International Bridge, Tunnel & Turnpike 
Association, Annual Technology Summit, Orlando, 
FL, www.ibtta.org
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A total fleet 
platform to move 
your business 
forward.

Connect your vehicle, worker,  job 
and asset data all on one screen.

Visit verizonconnect.com or call 866.844.2235 
for a fleet management consultation.

Safety
70 out of 100
Trending up

70
2

Oil Change
21 miles to go

Mike Johnson
2 miles away

©2018 Verizon. All rights reserved. 




