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The City of Havre, Montana has one of 
the first upgraded wastewater treatment 
facilities (WWTF) in Montana to comply 
with the State’s new Numeric Nutrient 
Limits without a variance.  The City of 
Havre is located in north central Montana 
and serves a population of 10,325 people. 
It operates a 1.8 million gallon per day 
(MGD) activated sludge WWTF.  The 
WWTF discharges treated effluent to the 
Milk River, and biosolids are dewatered 
in sludge drying beds located north of the 
City.  

In 2011, the City of Havre received a 
Montana Pollution Discharge Elimination 

System (MPDES) permit that necessitated 
an upgrade to its treatment facility to meet 
more stringent ammonia and disinfection 
requirements. 

The City retained AE2S for the final design, 
bidding, and construction administration 
of the necessary upgrades to the WWTF.  
AE2S’ preliminary engineering report 
(PER) identified ammonia reduction, 
condition issues, and compliance with 
future total nitrogen/ phosphorus limits.  
The PER consisted of an evaluation of the 
wastewater treatment facility, development 
of alternatives, and the preparations of cost 
opinions related to effluent ammonia limits.

HAVRE LEADS MONTANA IN NEW  
NUMERIC NUTRIENT LIMITS COMPLIANCE

HAVRE WWTF RETURN ACTIVATED SLUDGE (RAS) / WASTE ACTIVATED SLUDGE (WAS) PUMPING SYSTEM



The multi-faceted upgrade and 
rehabilitation project included:
• Grit-removal equipment replacement
• Implementation of biological nutrient 

removal (BNR)
• Pretreatment rehabilitation/

replacement
• Influent pumping rehabilitation
• Conversion of the existing complete-

mix activated sludge system into 
anaerobic/anoxic zones (full BNR)

• New aeration basins with fine bubble 
diffusers

• High efficiency turbo blowers
• New RAS/WAS pumping systems
• Final clarifier rehabilitation/upgrades
• Digester supernatant management 

upgrades The design of the WWTF 
upgrade included utilization of 
biological process modeling software 
(Biowin) to evaluate alternative BNR 
configurations, basin sizing, and 
digester supernatant impacts.  Design of 
the upgrades was initiated prior to DEQ 
finalizing the numeric nutrient criteria.

To move the project forward, AE2S 
utilized its engineers’ permitting expertise 
to predict future impacts and calculate 
the future nutrient limits using the full 
set of limits calculations using DEQ’s 
methodology.  The nutrient limits 
projections were sufficiently accurate that 
no design modifications were required once 
the numeric nutrient criteria were finalized.

The disinfection system upgrade was 
particularly important to the Havre WWTF 
operators due to concerns about the safety 
about chlorine gas, and converting to a UV 
system was their first choice.  The upgrade 
was a complex challenge due to intermittent 
discharges from a local industry that 
impacts the ultraviolet transmittance 

(UVT), which is a key design and 
operational parameter for UV systems.

A three-month UVT monitoring program 
was initiated to characterize the UVT 
impacts, which resulted in demonstrating 
that UV was an economically viable 
alternative with a design approach to use 
three flow/UVT combinations.  Horizontal 
low pressure high-output (LPHO) UV 
equipment was competitively bid against a 
newer diagonal LPHO configuration that 
led to very competitive pricing for retrofit 
into the existing chlorine contact basin 
and additional savings for the City.  An 
innovative use of a UV “pilot skid” during 
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construction by the contractor allowed for 
continuous permit compliance during the 
chlorine contact basin retrofit.

As value-added services within the 
project, AE2S implemented OpWorks® 
to provide operational and maintenance 
recording assistance, as well as regulatory 
reporting based on daily lab data entry 
and SCADA real-time data.  OpWorks® 
is a customizable web-based solution for 
operators, superintendents, and managers 
that eliminates paper logs, creates a single 

database interface for easy information 
retrieval and reporting, and assists with 
better management and operational 
functions.

The City of Havre funded the project 
through TSEP, RRGL, and WPC State 
Revolving Fund (SRF) programs.  The PER 
prepared by AE2S was used to obtain grant 
funding from TSEP and RRGL as well as 
favorable loan funding through the SRF 
programs. ●

THE CITY OF HAVRE’S WWTF AERATION BASIN



LONGTIME AE2S EMPLOYEE CAL THELEN RETIRES

The start of 2017 ushered in the retirement 
of AE2S’ first full-time employee, Cal 
Thelen, a man with extensive knowledge 
of regional rural water projects.  Thelen 
started at AE2S in 1992, less than a year 
after Steve Burian, CEO, and Charlie Vein, 
President, cofounded the firm in Grand 
Forks, ND.  Thelen had worked with Vein 
at KBM, Inc., where they both started their 
careers.  

“Cal knew more about engineering rural 
water systems and getting them constructed 
than anyone I knew.  He spent around 17 
years in the rural water business at KBM 
and had worked on at least 10 rural water 
systems from start to finish.  Practically 
everyone in North Dakota rural water 
knew Cal and he maintained a very strong 
relationship with the managers of the 
systems.  As systems expanded or needed 
improvements it was not a question, they 
were going to come to Cal.  This was a huge 
opportunity for us to grow, and one by one 
the systems Cal previously worked with 
hired AE2S,” says Vein.  

Thelen’s decision to apply at the new 
firm and his subsequent hiring were good 
for both parties, as Thelen went on to 
successfully grow and lead the firm’s Rural 
Water Practice.  Over his 41 year career, 
he provided his rural water engineering 
expertise to large and small regional or 
rural water systems in North Dakota, 
South Dakota, Minnesota, and Montana.  
Thelen touched every aspect of water 
system development - from grass roots 
organization efforts, through the design and 
phased implementation of multi-million 
dollar construction projects.  “Throughout 
his career, Cal developed solid relationships 

STEVE BURIAN, CHARLIE VEIN, AND CAL THELEN AT THE FIRM'S FIRST ANNIVERSARY CELEBRATION



with rural water systems, funding 
agencies, contractors, and his peers.  He 
successfully led many rural water projects 
with a rare combination of excellent team 
building skills coupled with his signature 
straightforward, take charge attitude,” says 
Burian.

“Besides being an extremely dedicated and 
hard worker, Cal was one of the rare breeds 
who was willing to be a road warrior.  He 
lived out in the field for whole construction 
seasons and was on the road attending 
board meetings continuously,” says Vein.  

Thelen says many things have changed 
in the industry since his career began in 
1975.  “Some of the biggest changes have 
been the way water systems are constructed 
today compared to the early systems.  The 
equipment and materials used to build 
systems today are much better than in the 
past.  Another big improvement is the way 
the systems are designed today.  The early 
systems were designed around a very tight 
budget to keep the cost per user as low as 

possible, and as a result they were built 
with the bare minimums with regard to 
available pressures and flows to the users.  
Today, the systems are designed to a much 
higher standard with regards to service to 
the user and also with some potential future 
capacity built into the system for expansion.  
The standards of construction are also 
much higher than what they were in the 
mid-to-late seventies,” he says.

“While funding for rural water has always 
been a challenge, it seems it will continue 
to play an ever-increasing role as the cost 
of construction continues to go up and the 
areas that still need water service are less 
populated,” says Thelen about the future of 
the industry.  “It will be important to attract 
more young people to work as operators 
for municipalities and rural water systems, 
as people from my generation reach 
retirement age.  I think optimization will 
be increasingly important, and the trend 
towards more regional consolidation is also 
likely to continue.” 



Over the years, Thelen was an active 
member of the National Rural Water 
Association, North Dakota Rural Water 
Systems Association (NDRWSA), and 
the North Dakota Rural Water Expo.  
He received the 2016 Clark Cronquist 
Waterline Award, a NDRWSA honor that 
is “given to someone who through their 
distinctive leadership and perseverance 
has gone above and beyond the call of 
duty in the promotion, development, or 
enhancement of rural water on a state or 
national level.” He also received the Friend 
of Rural Water Award from the NDRWSA 
in 2007.  

In addition, Thelen served as a mentor to 
many of AE2S’ engineers, including Geoff 
Slick, the new AE2S Rural Water Practice 
Leader.  “Cal was a great mentor to many 
over the years, and I got the opportunity 
to spend the last eight years learning and 
extracting as much information from him as 
I could.  Cal is not only a great mentor, but 
also a great friend.  We spent many hours 
at work talking about fishing, and many 
hours fishing while talking about work.  
Cal’s departure leaves some big shoes to fill, 
metaphorically anyway.  We will miss him, 
but I know he won’t be more than a phone 
call away,” says Slick.  

Thelen is equally complimentary about 
Slick.  “I have worked with Geoff for several 
years, and as he has taken on the role of 
Rural Water Practice Leader, his experience 
has grown to meet the challenges that 
the rural water field presents.  Over the 
past year as my career was winding down, 
Geoff stepped up and gained the respect 
and support of the rural water boards and 
managers that work with AE2S.  I know that 
with Geoff ’s enthusiasm for working with 

rural water systems, rural water will have a 
bright future at AE2S,” says Thelen.

“Cal did an outstanding job of transitioning 
Geoff into his new role as the Rural Water 
Practice Leader.  I would say it’s a perfect 
example of how to successfully complete 
a seamless employment transition,” says 
Burian.  

It appears his retirement will still involve 
some work, as Thelen says he has a 
“substantial” list of home improvement 
projects to complete.  However, he also 
intends to devote time to traveling, 
hunting, fishing, and improving his golf 
game.  Another priority is to spend time 
with family, including his four brothers 
who live in North Dakota.  

After more than 24 years with AE2S, 
retirement is bittersweet for Thelen.  “I 
would like to say ‘thank you’ to everyone 
who supported me over the years and for 
all of the well wishes that I have received 
over the past several months.  It has been 
an extremely gratifying career in the rural 
water field and I know I would not have 
been as successful without the support of 
everyone at AE2S.” ●

 

 

 



A Utah native who worked for AE2S 
in North Dakota for several years is the 
driving force behind the firm opening 
an office in his home state.  “I wanted to 
move from Bismarck, North Dakota to be 
closer to my family here in Utah.  AE2S 
recognized the opportunity for expansion 
and decided to open the office near Salt 
Lake City,” says Darrell Casteel, PE, 
Operations Manager of the AE2S offices in 
Utah and Wisconsin.  

Casteel grew up in Wellsville, Utah, a small 
town of about 3,500 residents.  He credits 
his high school guidance counselor with 
sparking his interest in engineering.  “I 
vividly remember walking out of a meeting 
with her feeling the idea of becoming an 
engineer resonate within me.  I truly love 
being an engineer.  I love being involved 
with people and building projects to make 
our world a better place to live.  I’m thankful 
today that my school counselor planted 
that idea so early on,” he explains.  Casteel 
earned his B.S. degree in civil engineering 
from Utah State University, where he also 
obtained a minor in the German language.  

Before joining AE2S, Darrell was an owner 
and lead design engineer of a design/build 
company specializing in water distribution.  
“At my prior company we designed and 
installed all of our projects with our own 
staff and equipment.  During that time I 

was given the opportunity to step out of 
my engineering shoes and step into the 
contractor’s shoes while we constructed 
these projects from start to finish.  The 
things I learned while being the engineer, 
contractor, and business owner are some 
of the hardest and most treasured lessons 
of my career.  Not only did I develop and 
grow as an individual, but I learned what 
it’s like being on the contractor’s side of 
world and the challenges faced during the 
construction process.  Those are lessons I 
never would have learned otherwise, and 
I feel that has made me a much better and 
well-rounded engineer today.  I switched 
gears to come to AE2S in 2011 because 
I missed the consulting world and I was 
ready to take my career to the next level.  
AE2S is the perfect fit for me,” says Casteel.  

His resume includes the planning, design, 
and construction of many residential, 
commercial, and agricultural improvement 
projects.  Casteel also has experience 
in municipal water, sewer, storm sewer, 
roadway and site design, construction 
administration, observation, and site 
planning and development.  

“Every day is a new challenge.  No two 
projects are the same, and I really enjoy 
that.  I’ve been involved with some 
incredible projects here at AE2S.  There is 
nothing more rewarding to me than being 
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involved with a project from the beginning 
of an idea, to concept, to design, to seeing it 
successfully constructed and operating the 
way it is intended,” he says.      

Outside of work, Casteel keeps very busy 
with his family.  He and his wife Kelly 
have six children ranging in age from 19 
years old to seven months.  His hobbies 
include golf, hunting, fishing, camping, and 

photography.  However, his family always 
comes first.  “I love being there for my 
kids and I enjoy the baseball games, dance 
parties, and impromptu nerf gun battles just 
as much as I enjoy a good round of golf.”  
Now that the family has relocated to Utah, 
the Casteels can spend more time with their 
extended family.  “It’s a real blessing that I’m 
able to do the job I love in the state where I 
grew up,” says Casteel. ●

DARRELL CASTEEL 
PERFORMS THE 

RIBBON CUTTING 
AT THE AE2S UTAH 

OFFICE GRAND 
OPENING



Sharing Information with Purpose, one Step at a Time

Determine 
Length of Time

Answer FAQs

Pinpoint 
Cyclical Topics

Reuse and 
Repurpose

Every organization has a responsibility to share content that supports its mission and goals.
If you would like help creating a content marketing plan, contact
Andrea Boe, AE2S Communications Practice Leader, at Andrea.Boe@ae2s.com.

If you have a website and social media accounts, 
you likely already have information to share.  A 
content marketing plan is the development of a 
strategy for sharing information that’s both timely 
and helpful to your customers, over a period of 
time.  Here are some tips to get you started.

You may not know it, but your city or utility is 
probably already doing something called “content 
marketing.”  Basically, content marketing involves 
the creation and distribution of articles, news 
releases, videos, photos, and social media posts 
that are relevant to your customers, with a goal 
of engaging their interest and informing them.  

Identify 
Key Dates

A 6 month content marketing plan 
is a good place to start. 

Public information meetings, 
construction project milestones, 
and holiday closings are good 
topics, and you can prepare the 
content ahead of time. Drinking 
Water Week or Public Works Day 
can also be good topics.

Each season has recurring topics.  
For instance, lawn watering 
restrictions, frozen pipe 
prevention, legislative sessions, 
and seasonal parking changes. 
Every year you make the 
announcements, why not put it on 
your content marketing plan to 
streamline the communications 
process? 

Ask city or utility department 
heads to submit the top three 
questions they are asked by the 
public and then get the answers 
to the questions. Voila!  You 
have three posts that you can 
use for each department!    

Do you have staff members 
that are giving presentations at 
conferences? Did the mayor 
just give a State of the City 
address? Use these moments to 
create content based on the 
presentations. 

CONTENT MARKETING PLANS



FEBRUARY/MARCH
27-3, ST. GEORGE, UT
Utah Rural Water Association       
Annual Conference

MARCH
7-9, ST. CLOUD , MN
MN Rural Water Assoc. Water &
Wastewater Tech Conference

20-22, ST. GEORGE, UT
Utah Water Users Association    
Conference

APRIL 
18-20, GREAT FALLS, MT
MT AWWA/MWEA Annual 
Conference

APRIL/MAY
30-5, KANSAS CITY, MO
Association of State Floodplain 
Managers National Convention

MAY 
22-25, ST. PAUL, MN
Central States Water Environment 
Assoc. 90th Annual Conference

LOOK FOR AE2S AT THESE
UPCOMING CONFERENCES

DR. DEL DEBOER 
SPEAKING AT THE 

2017 SDRW ANNUAL 
TECHNICAL  

CONFERENCE

AE2S IS PROUD TO 
BE THE PREMIERE 
SPONSOR OF THE 

2017 SDRW ANNUAL 
TECHNICAL  

CONFERENCE!
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