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WHAT A DIFFERENCE A YEAR MAKES

W

hen I look back at the topics covered in my column from March 2020, all of us were
reeling from the sudden onslaught of COVID-19, and we were trying to recover our
footing as we dealt with the huge unknowns that had suddenly appeared in our

path. Thankfully, I am happy to report that our staff, working with our outstanding clients,
made the adjustments needed to respond to the myriad challenges 2020 presented, and
we were able to have another successful year delivering Trusted. Professional. Solutions.
to our industry. As we continue to make strides toward a return to
“normal”, we are excited to share some of the interesting things we

By Blair Metzger, PE

have going on at DGR Engineering (DGR).

President
Rock Rapids, IA Office

As usual, the newsletter covers a wide variety of projects and other
aspects of our work. In one of the featured articles, a complicated
project involving street and subsurface utility upgrades in the City of
Windom, Minnesota is described, including some of the key ways that
strong connections among project participants helped to produce a
stellar result. Similarly, a project in Sioux City, Iowa near the Lewis

and Clark Park is covered, including information on how a number of project challenges were
resolved. Finally, a project in Brandon, South Dakota involving repair of a sanitary sewer force
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main is described, which illustrates one of the unique projects on which our staff work.
Switching from construction to operations, this edition includes an article that demonstrates
Rock Rapids & Sioux City, IA
Sioux Falls, SD
e-mail dgr@dgr.com

how DGR staff assisted Kingbrook Rural Water System with reducing water losses on its large
distribution system in eastern South Dakota. While we often focus on the construction projects

800-446-2531

for which we are the designer, our staff also serves in many instances as an “extension” of

dgr.com

good example of this service.

the operating staff for our clients; assisting them by helping address rising water loss is a

Along with the information described above, we always enjoy sharing exciting news relating
to our staff. As DGR grows, we continue adding quality staff to our team, and in this issue
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four new employees are featured. And, while we already knew that we have the best team
in the industry working here, it’s awesome to have it confirmed by outside parties from time
to time. An example is our own Jesse Morris, who works in our Sioux Falls office. He was
recently named the Young Engineer of the Year by the Eastern Chapter of the South Dakota
Engineering Society! Congratulations, Jesse! It’s great to have you as part of our team.
We hope you enjoy reading this edition, and wish everyone a safe and productive Spring!
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CITY OF WINDOM INVESTS IN ITS FUTURE
By Dan Van Schepen, PE
Project Manager
Rock Rapids, IA Office

The 2020 street project was a project born of the City of Windom’s
desire to maintain a high quality road and utility system using a
perpetual infrastructure reinvestment cycle. This process begins
with the City conducting pavement condition reviews every five
years to determine which segments have the highest need for
improvements. Following a feasibility study to determine financial
and longevity impacts, the city council requested DGR Engineering
(DGR) proceed with the design of the 26-block project to provide
improvements throughout town. Most of the project areas had not
had work done since the 1980s or earlier.
The vast majority of the project was comprised of complete
reconstruction of City utilities (water, sanitary sewer and storm
sewer), then reconstruction of base, curb and gutter, as well as
the bituminous street pavement. Since these project areas were

Project Owner:
City of Windom, MN
Key Experiences:
■ Significant coordination/communication with
contractor and residents during construction to
limit inconvenience.
■ Weekly project updates.
4 | dgr.com

within existing neighborhoods, emphasis was placed on maintaining access
for residents throughout construction, while providing the contractor the
flexibility to complete the work properly and effectively.
DGR provided project observation throughout construction and enhanced
stakeholder communication by composing a weekly construction update that was
posted to the City’s website and Facebook and Twitter pages.
The 6th Avenue and 16th Street segments of the project were in need of road
rehabilitation, but not the extensive utility work, so those segments were bid on a
separate bid schedule. The separate schedule not only increased the bidder pool
and allowed multiple project phases to be performed simultaneously, but also took
advantage of the state’s credit enhancement program to lower interest costs.
Due to the strong partnership between the City, the Municipal Utilities, DGR
and the general contractors, the City and its residents were beneficiaries to
considerable infrastructure improvements at a reasonable value, completed on a
prompt schedule. 

Key Features:
■ Residential reconstruction.
■ Water main, sanitary sewer and storm
sewer replacement.
■ Portion of the funding consisted of property
tax assessments.
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Project Owner:
City of Sioux City, IA
Key Experiences:
■ Favorable weather
conditions and motivated
contractors allowed the
project to be completed
ahead of schedule.
■ Site construction meetings
every two weeks to keep
project on schedule
and task.

Cone Park Parking Lot

Key Features:
■ New Ticket Booth - The
City desired to use building
year around with more
space for gift shop and
offices. The booth was
relocated to provide more
concourse area between
grandstand to allow food
trucks, etc. and improved
pedestrian gathering and
circulation.

BIG IMPROVEMENTS MADE AT
SIOUX CITY’S LEWIS AND CLARK PARK
By Bryan Wells, PE

Project Manager,
Department Head
Sioux City, IA Office

The City of Sioux City has prioritized many recent renovations
and improvements to Lewis and Clark Park. The ticket booth,
parking lot, concourse area and sidewalk/trails in the area were
in need of replacement and improved drainage. Work began in
2019 with site improvements that included replacing the 700
parking stall parking lot which is shared with the IBP Ice Center.
New storm sewer piping of over 2,300 linear feet and 25
storm intakes were also included to achieve improved
drainage on a very flat site. Expansive soils were
treated with cement and all concourse, trails and
sidewalks were placed on insulation board to help
guard against frost heave.
A bio retention cell with plantings was constructed
at the east end of parking and just  Page 12
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Lewis and Clark Parking Lot under construction

New ticket office

■ Lewis and Clark
Parking Lot - Existing
paving was deteriorated
with poor drainage and
was replaced with concrete
paving. Landscaped
islands were introduced
to delineate Line Drive
through the area. Staging
of improvements was
coordinated with IBP
Ice Center who shares
the parking as well as
the Sioux City Explorer’s
baseball team.
■ Cone Park Parking Lot New concrete parking was
constructed to support the
new Cone Park sledding,
skating and splash
pad amenities.

Bio retention cell
Drainage improvements
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WATER SERVICES

REDUCING WATER LOSS
FOR RURAL WATER SYSTEMS

Water Loss, Non-Revenue Water, Leaks! These are the dreadful realities that water distribution
systems face. These leaks cost money to repair and represent a long-term financial drain on
the system. Treated water disappears underground, and the system’s capacity is wasted
producing water that customers will never purchase. In 2020, Kingbrook Rural Water
System elevated this “common nuisance” and effectively declared war on water loss,
enlisting help from DGR Engineering (DGR) in the process. This story describes their
experience, and we hope it is helpful to others who are ready to take a serious look at
reducing water loss.

Financial Impacts of Water Loss
One component that helped everyone
Project Manager
from field staff to the board of directors
Rock Rapids, IA Office
get behind the significant effort to
reduce water loss was to assign a
cost associated with the gallons lost.
Kingbrook recognized that the cost of
water lost is more than just the “Variable
Cost of Production”. To develop a more
accurate cost of water lost, DGR engineers
calculated some specific capacity-related costs.
For example, fixing leaks may defer
the need to drill new wells or expand
Since January 2020,
treatment equipment capacity. We arrived at
Kingbrook has reduced
$1.85 / 1,000 gallons (kgal). Each month we applied this
its system-wide water loss cost factor to the gallons lost. The discussions then turned
from what it “cost” to do something to what “investment”
by about 5 million gallons
could be made to reduce water loss. For example, it
per month, a savings of
became easy to justify spending $4,000 to add a meter to
$100,000 per year.
a subdistrict when it was known it was losing $10,000 per
month in water loss.
By Matt Oedekoven, PE

While everyone recognizes that water loss will never be zero, it was
easy to get everyone to start doing something to reduce it when they
understood the financial significance.
Establishing a Benchmark
In the early stages it was hard to know where to begin. Kingbrook has
diligently reported monthly water loss for decades. Everyone was used to
talking about water loss in terms of percent water loss. But, the numbers
fluctuated so much, making it difficult to prioritize. The subdistricts
ranged from small districts of a couple square miles and 100 customers,
to several hundred square miles and 1,000 or more customers.
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Kingbrook recognized that we needed to look at more than just the
“percentage water loss” for the numbers to be meaningful. We developed
metrics based on current AWWA guidance for rural distribution systems,

which defined a metric of “gallons lost per mile of pipe”. A goal of 120 gal/
day/mile was established. Any zone that exceeded this target would become
a high-priority district and would warrant additional investigation.
Coincidently, 120 gal/day/mile applied across the Kingbrook distribution
system was approximately 15% water loss annually. This percentage was
a long-standing target for Kingbrook. We knew that we would continue to
garner support for the program if we could meet this target.
Getting to Work
Armed with a business justification and empowered with engaged staff
at all levels, we began meeting virtually (thank you, COVID) every two
weeks. Management, field staff, and engineering reviewed successes
from previous efforts and developed priorities for the next two weeks.
There was a lot of work to be done which involved all aspects of
the organization. There are simply too many activities to describe.
However, we will try to summarize below some of the major items
that were accomplished.
Field staff began installing more district meters and monitoring
water loss through the web portal provided by their Automatic Meter
Reading (AMR) system. They began physically walking their service
areas when possible looking for visible signs of leaks. They replaced
any user service meter that had measured over 5 million gallons and
tested each one to determine its accuracy. Figure 1 (page 15) shows the
hourly water loss for one of Kingbrook’s districts. Field staff confirmed that
at about 10:00 a.m. on November 26, 2020 they fixed a leak. Seeing their
efforts represented visually through the AMR data was encouraging, and we
made sure to review those “wins” during our biweekly meetings.
Office staff began auditing
customer demands and
identified potential “stuck
meters”
that
weren’t
registering flow. Furthermore,
they identified old meters
and meters that might be
worn out and scheduled
those meters to be replaced.
Field staff replaced meters
and inspected whether a
potentially “stuck meter” was
serving an occupied home
and if so, replaced the meter.
Field staff tested the meters
Meter testing
they replaced to determine
accuracy at several flow rates.
The results of this testing is shown in Figure 2 (page 15).
A critical issue that was identified along the way was the importance of
matching time periods for various collected data. As simple as  Page 15

TIMELINE
2015:
The battle lines against
water loss were drawn
in early 2015 when
Kingbrook embarked on a
cellular-based Automatic
Meter Reading (AMR)
system.
2015-2017:
Kingbrook used existing
utility staff to install
endpoints at all of their
customer services over
three years from 2015 to
2017.
2018:
Starting in 2018,
Kingbrook began installing
district meters across their
service area.
2019-2020:
Major improvement
project in 2019 and 2020
that required most of
Kingbrook’s staff attention.
But, in 2020 they resumed
the effort of quantifying
water loss by subdividing
their District Metering
Areas (DMAs) and adding
more district meters.
Today:
This effort to sub-divide
DMAs continues today as
we continuously define
smaller and smaller
subdistricts. Having
small subdistricts allows
Kingbrook to focus and
respond quickly when a
leak develops.
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BRANDON’S FORCE MAIN REPAIR
REQUIRES QUICK SOLUTION
By Craig Lauritzen, PE
Project Manager
Sioux Falls, SD Office

The City of Brandon had an existing
sanitary sewer force main that
separated under Split Rock Creek
along the north side of Aspen
Boulevard. The City put a temporary
force main in place to maintain
service to the residents east of Split
Rock Creek, which ran across the
Aspen Boulevard bridge over the
creek.
To avoid the line freezing, and
prevent the potential issue of the
exposed temporary force main
being damaged by traffic on Aspen
Boulevard, the City needed a repair
project designed and constructed
in a short time frame. DGR
Engineering (DGR) was contracted
to design a new force main that
would be installed under Split Rock
Creek, and at the same time, a
new 16” water main was designed
to replace the existing water line

Force mains are pipelines that convey
wastewater under pressure from the discharge
side of a pump or pneumatic ejector to a
discharge point. Pumps or compressors
located in a lift station provide the energy
for wastewater conveyance in force mains.
to facilitate future development
needs.
The City had also been experiencing
severe erosion in the ditch east
of Split Rock Creek and wanted to
address that issue along with the
project. The area would be disturbed
for a receiving pit for the directional
drilling as well as reconnecting to

the existing force main and water
main. DGR engineers worked
with several suppliers to find an
appropriate erosion control solution
that would withstand the runoff
flows and grades in the ditch up to
15%.
Flexamat was chosen as the best
product to meet the  Page 13

Project Owner:
City of Brandon, SD
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Key Experiences:

Key Features:

■ Short time line design/bid/build project.

■ 16” directional drilled water main.

■ Direction drilling.

■ 16” direction drilled casing pipe for force main.

■ Steep grade stabilization.

■ Flexamat for ditch erosion control.
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LEWIS AND CLARK PARK IMPROVEMENTS

 Continued from Page 6

CHALLENGES
Unique challenges these projects
presented included:
■ Staging design and working with
the IBP Ice Center and Explorer’s
baseball schedule to cause the
least disruption.
■ Coordination with each entity
to determine critical events and
coordinate construction work
schedule accordingly.

FORCE MAIN REPLACEMENT  Continued from Page 11

■ Limited depth of storm sewer
and a flat site required careful
drainage design.
■ Designing around existing utilities
(water main, sanitary sewer, electric
lines, etc.) with limited depth data.
Potholing of existing utilities was
performed by contractor during
design as well as locating via
camera with depth locator to
aid in design.
15” RCP Storm sewer used in project

Soil protection at grate
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needs of the City. The length of the bores under the creek, as well as the
depths below grade, presented some challenges, in addition to the types
of soil found beneath the creek bed and the fact that the previous bridge
foundation had been abandoned below grade at an unknown depth.

48” RCP Storm sewer apron

north of IBP Ice Center to help filter out pollutants. New LED lighting
in the parking and concourse areas was also added.
Construction of a new, larger ticket booth started in fall 2020 with
the goal to provide a year-round facility which would support staff
and provide retail space at the gift shop. The new structure was
located farther away from the grandstands to provide more space
for spectators to gather with vendors, and also to improve drainage
for the area.
Bids came in favorably for the Lewis & Clark Parking Lot Improvements,
so the City decided to expand the project to include additional
parking improvements and paving at Cone Park, located just
east of the IBP Ice Center. Cone Park is within walking
distance of the baseball field and provides a winter/
summer recreation facility. The park gained over
130 additional parking stalls through this
project. Other improvements included storm
sewer for drainage and LED lighting along
with landscaped islands at the end of parking
spaces. 

Metro Construction of Tea, SD was the contractor on the project and
completed the reconnection of the force main, water main and installed
associated valves, hydrants and fittings.
Gator Brothers Boring from Rock Valley, IA was the subcontractor that
completed the boring of the 525-foot, 16-inch PVC casing pipe for the
sanitary sewer force main, as well as the 575-foot bore of the 16-inch PVC
water main while navigating the old bridge foundation. Once the pipes
had been installed under the creek, Metro Construction extended the
lines to reconnect to the existing facilities. Following completion of the
underground work, the ditch was graded to help prevent runoff, control
erosion to the golf course, and maintain drainage in a defined area.
Splitrock Landscaping of Brandon, SD mobilized to install 6,350
square feet of Flexamat in the ditch, as well as 750 square yards of turf
reinforcement mat, 700 square yards of erosion control blanket and
sediment control wattles. Splitrock Landscaping also was contracted to
seed, fertilize and hydromulch all the disturbed areas. 

PEOPLE / HAPPENINGS
REDUCING WATER LOSS IN RURAL WATER SYSTEMS
it may sound, it is a monumental effort
to manually correct data that doesn’t
follow a consistent reporting time-period.
Two Types of Water Loss
Water loss is categorized into either
“Real” or “Apparent” losses. Real losses
are what we think of most of the time
(e.g. leaks). But apparent losses can
be significant, too. Apparent losses
include customer metering inaccuracies
and systematic data handling errors.
Efforts over the last several years gave
Kingbrook a better understanding of
both types of losses within their system.

Bayley Colemer, EI

Field Engineer
Water Services
Rock Rapids, IA Office

Blake Schmidt

Technician
Civil/Survey
Sioux City, IA Office

Tirzah Starr

Project Technician
Water Services
Rock Rapids, IA Office

Christian Stekl, EI
Civil Engineer
Civil/Survey
Sioux City, IA Office
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Weston Philips (left), representing SDES – Eastern Chapter, presented the award to
Jesse Morris, PE of DGR Engineering.

Jesse Morris named South Dakota
Engineering Society – Eastern
Chapter Young Engineer of the Year
Congratulations to DGR Engineering’s Jesse
Morris on being named the SD Engineering
Society (SDES) – Eastern Chapter’s Young
Engineer of the Year! Jesse is a civil engineer in
the Sioux Falls Office.

Reducing real losses comes down to
three steps: Acknowledging, Locating,
and Responding to actual leaks in the
system. Anything to reduce the time
for each step will reduce the overall
gallons lost from a leak event. With
today’s SCADA and AMR technology,
acknowledging that a leak is occurring is
pretty straightforward. The hardest part
of leak detection is locating the leak.
Using separate districts to monitor water
loss reduces the area to investigate and
minimizes the time it takes to locate the
leak, especially if it isn’t surfacing.
Reducing apparent losses is a process
of continuous improvement and
monitoring. Establishing best practices
and policies is the best way to manage
these types of losses. Some ways to do
this include the following:

Jesse’s various engineering achievements,
as well as his volunteer service to various
organizations, including his role for several
years as state coordinator with MATHCOUNTS,
earned him this recognition.

• Establishing a meter testing and
replacement policy.

The award was established to recognize young
SDES members who have made outstanding
contributions to the engineering profession
and their communities during the early years of
their careers. 

• Auditing customer demand
patterns periodically.

• Establishing billing and reporting
practices that are on the same
time period.

• Categorizing your services
for seasonal and year-round
consumption, if possible.

• Investigating any customer reporting no water use that should
have year-round consumption.
Conclusion
Water loss is an unfortunate reality that only worsens as our
infrastructure ages and many components reach the end of their
service life. Kingbrook established a business justification to spend the
time and resources necessary to investigate the sources of their water
losses. By following a structured approach to identifying their water
loss, they have been able to identify both real and apparent losses and
address each of them accordingly. As a result, Kingbrook has reduced
its system-wide water loss since January 2020 by 5 million gallons per
month, a savings of over $100,000 for the year. 
Figure 1: Kingbrook Zone 015 Water Loss

Data from AMR Indicate Significant Reduction in Water Loss From a Leak Repair

Figure 2: Kingbrook 5/8” Meter Exchange Program
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WHAT IS IT?
Do you know what this is?

This device is known as a “REIL”:
Runway End Identifier Light. Located
at the end of airport runways, REILs
are aimed outward and up into the sky
at approaching aircraft. The lights are
essentially an extremely bright flashing
strobe light… so that pilots can identify
the end of the runway from many miles
away.
They are extremely helpful to identify
the runway ends during marginal
weather conditions. So, the next time
you land in an aircraft at night, look out
the window. The bright flashing lights
you see are the REILs, guiding your pilot
to the runway end. 

