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By Blair Metzger, PE
President
Rock Rapids, IA Office

Welcome to the first issue of Solutions published in 2019! By the time this 
newsletter is published, the Christmas and New Year’s holidays will be behind 
us, and the opportunities and challenges of a new year will be upon us. We 

appreciate all who take the time to read our newsletter, as we 
share information about the many exciting projects, milestones, 
and events at DGR Engineering.

As I prepared to develop this column, and scanned the articles that 
are part of this issue, the word that came to mind was “new”…a 
new year, a new regional airport, new water and wastewater 
facilities, a new control system, new technology, a new website, 
etc. As we share the stories of some of the interesting projects we 
have had the opportunity to work on with our clients, we hope that 
new ways of approaching day-to-day challenges will be of value to our readers.

Of particular note is our feature article covering the new Sioux County Regional Airport 
located between Sioux Center and Orange City, Iowa. DGR Engineering was privileged 
to lead the design and construction administration efforts for this unique project, one 
of a very small number of green-field airports that have been constructed recently. The 
facility is a real gem, and will be an economic engine for the entire northwest Iowa 
region. DGR Engineering is grateful to have been chosen to be a part of it.

At the same time, not all projects start from scratch or involve completely new facilities. 
Inside, we also cover projects that are expansions of existing facilities, or upgrades 
that replace older equipment and thereby extend and enhance operations. Whether 
the project starts with a blank slate, or involves modifying an existing installation, DGR 
Engineering staff are prepared to take on the challenge.

Finally, this issue describes some events, happenings, and updates about our staff that 
have recently occurred, including the roll-out of our re-designed website. We hope that 
you will find these items as exciting as we do.

Thanks for reading this issue of Solutions. As we embark on a new year, we remain 
committed to providing Trusted. Professional. Solutions. to our valued clients and 
friends. All of us at DGR Engineering extend our best wishes for a healthy, prosperous, 
and joyful 2019! 
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ORANGE CITY PREPARES FOR THE FUTURE

Project Owner:   
City of Orange City, IA

Key Features:
■ New flow-through sequencing 

batch reactor (SBR) wastewater 
treatment facility

■ Preliminary treatment includes 
spiral screening and grit 
removal

■ UV disinfection

 WASTEWATER

The City of Orange City, IA, population approximately 6,000, received 
an Administrative Consent Order from the Iowa Department of Natural 
Resources for effluent ammonia violations of their National Pollution 
Discharge Elimination (NPDES) permit in 2015.  The City was required to 
make improvements to their wastewater treatment plant to bring them into 
compliance with effluent limits. In turn, the City evaluated treatment options 
to not only meet existing permit limits, but also to comply with anticipated 
future limits including provisions for the Iowa Nutrient Reduction Strategy. 

DGR Engineering (DGR) worked with the City to evaluate alternatives, 
which included constructing a sequencing batch reactor (SBR), mixed bed 
biofilm reactor (MBBR), retention and land application, activated sludge, or 
submerged attached growth reactor (SAGR). 

The evaluation considered capital costs, long-term operation and 
maintenance costs, operational flexibility and expandability. After 
consideration and numerous site visits, the City ultimately determined a 
flow-through style SBR system to be the preferred choice based on the 
selection criteria and the ability to meet anticipated permit limits. 

Preliminary treatment includes a spiral screen and vortex grit removal 
system. An ultraviolet (UV) disinfection system was also included to 

Addition of mechanical treatment facility to meet capacity and compliance
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By Mike Carr, PE
Project Manager
Rock Rapids, IA Office

meet effluent disinfection requirements. A full-plant 
supervisory control and data acquisition (SCADA) system 
was incorporated in the project for remote monitoring.

The existing facility consisted of a six cell aerated lagoon 
system which included an industrial pretreatment cell 
with surface aerators, three aerated cells with diffused 
air, along with two quiescent cells.

The new system will utilize two of the existing lagoon 
cells’ flow equalization and sludge storage prior to land 
application. During peak flow events, the facility can 
split flow to utilize the dedicated lagoon for equalization 
and then send back influent wastewater through the 
plant when flows subside. 

The facility was designed to treat a total flow of 2.45 
million gallons per day (MGD) to accommodate projected 

20-year domestic and industrial growth. 

The new facility was designed for an increased population 
of 6,500. The improvements made the facility easily 
expandable for future needs and was designed with 
impending nutrient limits in mind. 

Due to the complexity of the new facility, the required 
operator certification increased from a Grade II to a 
Grade IV certification. DGR Engineering worked closely 
with the City and IDNR to determine a pathway for 
expedited training and certification of existing staff. 

Total project cost was $9.9 Million. The City used local 
bonds for the project costs. 

The plant was put on-line in the Fall of 2018 and will be 
fully functional in early 2019. ■
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technology in order to maintain and 
improve upon its reliability going 
into the future.

DGR Engineering (DGR) developed 
design specifications and drawings 
to allow for the system upgrades to 
be procured through a municipal 
bid process. The contract was 
awarded to HPI, LLC of Houston, 
Texas. Project meetings were held 
bi-weekly between HPI, MMU, 
and DGR to review decisions and 
progress concerning the new 
control panels, software, and 
hardware details. 

The project included full removal 
and replacement of the existing 
control panels within the turbine 
building control room. A local HMI 
touchscreen was included in the 
turbine control panel along with 
a remote workstation in the MMU 
dispatch center, each of which 
provides operators with full access 
to the operating and monitoring 
parameters of the turbine. A new 
fuel control valve was installed to 
interface with the control system 
and provide precise control of 
fuel flow. Additionally, the original 
motor control center (MCC) was 
replaced with a new MCC panel 
which included interfaces to the 
new control system.

The existing electromechanical 
protective relaying was replaced 
with modern digital relaying to 
make it consistent with other MMU 
system protection equipment. 
This allowed for the protection to 
be seamlessly integrated to the 
existing MMU SCADA network.

Marshall Municipal Utilities (MMU) owns and operates a 16.5 
MW turbine generator set that is interconnected to their Saratoga 
Substation at 13.8 kV. The turbine generator provides a source 
of MMU revenue through a contract for its available capacity with 
their power supplier. In addition, it can be called upon to provide 
emergency power to the MMU distribution system in the event of 
a system outage.

The turbine generator set was originally installed in 1968, and in 
the mid-1990’s the original controls were upgraded to an early 
generation microprocessor-based system. The technology and 
parts for the existing control system were becoming obsolete, 
maintenance was proving to be more problematic, and it was 
difficult to find support for the aging system. As a result, MMU was 
interested in upgrading the control system to one with the latest 

TURBINE CONTROL SYSTEM UPGRADE 
PROVIDES NEW TECHNOLOGY 
AND INCREASED RELIABILITY

By Chad Rasmussen, PE
Project Manager
Rock Rapids, IA Office

Project Owner:   
Marshall Municipal Utilities (MMU)

Key Features:
■ Control system upgrade/

replacement for a 16.5 MW,            
13.8 kV turbine generator set

■ Upgrade from original 
electromechanical generator 
relaying to modern digital 
relaying

■ Replacement of motor control 
center and related equipment

■ New remote workstation in the 
MMU dispatch center allowing 
for full access to operate and 
monitor the turbine  
generator set

ELECTRICAL POWER

Key Experiences:
■ Involvement throughout the project including preliminary feasibility, 

design, bidding, construction administration, commissioning, and 
project closeout

■ Integration of a new generator control system and relaying with 
existing substation equipment and relaying

■ Modernization of customer assets to improve reliability  Page 14
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MMU –Frame 5 Turbine Gen. Control System Upgrade 
Operation and Maintenance Manual – Document No 6148-OM– Issue 100 

      

HPI llc. Commercial In Confidence Page 50 
 

5.15 Generator Reactive Curve  
Display description 
Size: 1920 x 808 pixels, 

Position: 0 x 101  

Background Color: 192, 192, 192 

Title Bar:  
Size: 31  

Position: 0 x 0 

On the left hand side of the screen the generator capability curve is displayed, on the top right hand side of 
the screen load control and MW set points are displayed 

Generator Temperatures  

 

 
  

Generator Temperatures Screenshot

Control System Architecture
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By Brian Meyer, PE
Project Manager
Sioux Falls, SD Office SIOUX COUNTY 

REGIONAL AIRPORT 
TAKES FLIGHT

 AVIATION

Project Owner:
Sioux County Regional Airport Agency

Key Features:
■ Airport Grading

■ Airport Paving

■ Navigational Systems

■ Approach Development

■ 5,500 ft. Runway

■ Runway/Taxiway Lighting Systems

■ Precision Approach Path Indicators

■ Runway End Identifier Lights 

■ Medium Approach Lighting System 

■ Drainage Improvements

■ Landside Development

■ Hangars

■ Terminal Building

■ Parking Facilities

■ Electrical Facilities

■ Utilities

■ Fueling Facilities

■ Access Road

The two existing airports in Sioux County, Iowa, built 50 years 
ago, had constraints that limited both usage and aircraft size. 
Discussions for a new regional airport to address these issues 
began in 1999, although earthwork did not begin until 2015.

DGR Engineering (DGR) led the design and construction phase 
engineering for the development of the $30 million airport. Tasks 
included all phases of design and construction engineering activities. 

In all, 17 general contractors and major subcontractors were 
involved in the project, which opened in November of 2018. Not 
only can the new regional airport receive larger planes, it can also 
provide hangar space for 40 aircraft, and has a larger aircraft 
maintenance shop along with increased charter office space. 

Development of New Airport Culminates 
with November 2018 Grand Opening

 Page 12



Osceola County Rural Water System (OCRWS) provides service to 3,200 
customers in five counties of Northwest Iowa. OCRWS continues to see 
increasing water demands from ag and confinement livestock facilities, 
industrial users and municipalities. OCRWS maintains two water treatment 
plants that serve the North Phase and South Phase of the rural water system. 
During 2017, OCRWS experienced water demands that exceeded their South 
Phase Water Treatment Plant (WTP) capacity, which confirmed the need to 
move forward with expansion of the facility.  

The existing South Phase WTP was constructed in the early 1980’s, with a 
self-contained aeration/detention/filtration system called an Aerelator®. The 
existing treatment equipment had reached the end of its useful life, and there 
was no way to rehab the existing equipment while maintaining treatment for 
the South Phase. Additionally, the existing WTP capacity was unable to meet 
OCRWS’s growing water demands, so OCRWS decided to construct a new 
South Phase WTP. 

DGR Engineering (DGR) worked closely with OCRWS to design a new WTP to 
target iron and manganese removal from shallow groundwater source near 
the site. The new WTP was designed on the existing WTP site to minimize the 
project footprint and avoid additional land purchase. With the WTP location 
being highly visible just off IA Hwy. 10, OCRWS and DGR worked together to 
develop a design that not only met their water quality and capacity needs, 
but was also aesthetically pleasing. The new treatment process includes 
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WATER SYSTEM IMPROVEMENTS 
ADD CAPACITY ON EXISTING SITE

By Bjorn Sellner, EI
Design Engineer
Rock Rapids, IA Office

WATER SERVICES

Osceola County Rural Water System Constructs 
Treatment Plant and Adds Ground Storage Reservoir

Project Owner:
Osceola County Rural  
Water System

Key Features:
■ 2,400 gpm water treatment 

plant for iron and  
manganese removal

■ 1 million-gallon glass-fused 
steel ground storage reservoir

■ 750 kW standby generator 

Key Experiences:
■ Maintaining the use of existing 

facilities during the construction 
of the new water treatment 
plant on the same site

■ Surface resistivity aquifer 
testing to efficiently pinpoint 
high capacity wells

By Ryan Norman, PE
Project Manager
Rock Rapids, IA Office

aeration, detention, and filtration using a gravity filter arrangement, and 
will increase OCRWS’s treatment capacity from 750 gpm to 2,400 gpm. 

OCRWS also needed additional source water capacity to utilize the 
treatment capacity of the new WTP. DGR used a surface resistivity 
testing program to generate multiple snapshots of the aquifer depth and 
production capacity. Resistivity testing uses a line of electrical probes to 
quickly estimate soil characteristics, without the time and expense of test 
drilling. The testing provides a series of graphs like the one shown below. It 
allowed OCRWS to gather aquifer information on hundreds of acres of potential 
well sites with 3 days of field work and quickly identify the highest probability areas for 
high capacity wells. The results of the graphs were verified with test drilling, and two 
new well sites were identified in the thickest and most productive areas of the aquifer. 

Increasing demands at the new WTP made additional on-site storage necessary. 
A 1 million-gallon glass-fused steel ground storage reservoir was constructed to 
accommodate these needs. The additional finished water storage on-site will also 
give OCRWS flexibility in how they choose to operate the facility. 

The total construction cost of the new WTP project was $7.8 million, which was financed 
using a combination of Iowa State Revolving Fund (SRF) loan and private funding. The 
SRF funding package included a forgivable SRF loan for standby power generation. 
DGR also helped OCRWS navigate SRF’s American Iron and Steel requirements. The 
new improvements to South Phase water source will allow OCRWS to meet current and 
future water demands while providing their customers with reliable, high quality water. ■
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AVIATION

In addition to several other phases of the extensive 
project, construction of the runways and taxiways 
were completed in three phases beginning with a $3.5 
million first grading phase in 2016. The construction 
of the $4 million initial paving project was completed 
in fall 2017. A final $5 million paving and electrical 
project was completed in 2018. 

DGR also provided design and construction services 
for support facilities that included a new 15,400 

square foot terminal building 
and hangar. The terminal 
building serves as fixed base 
operator (FBO) offices and as the 
airport arrival/departure facility.

The hangar also supports FBO services for the new 
airport. DGR also designed and provided construction 
observation for the new fuel system which includes 
twin 12,000 gallon tanks for aviation and jet fuel. ■

  Continued from Page  9

SIOUX COUNTY REGIONAL AIRPORT This fall, a Trimble® SX10 scanner 
was added to DGR Engineering’s 
Civil / Survey Department. The 
scanner gathers more information 
than previously possible, and the 
data  and associated site images 
can be obtained with little or no 
extra effort compared to earlier 
survey methods. 

The 3D scan files can be imported 
seamlessly into 3D design software 
and take the guesswork out of 
drafting, offering a new level of 

information to the engineer during 
the design process.

Specifically, the additional survey 
information allows engineers to 
more accurately model and design 
systems for projects where there 
are existing facilities and where 
no (or only poor quality) drawings 
are available. The combination of 
3D survey data and aerial imagery 
provides additional information and 
improves the quality of the design.

In addition, the scanner provides 
added surveyor safety. Scans 
from a restricted access site, 
such as an electrical substation, 
can be obtained without entering 
high voltage areas. This safety 
component is also critical when 
working in a high traffic area, such 
as under an interstate bridge. ■

By Josh Vanderwerf, PLS
Project Manager
Sioux Falls, SD Office

3D SCANNERS ASSIST IN 
MORE ACCURATE, DETAILED 
ENGINEERING DESIGNS
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Scan of an electrical substation south of Miller, SD as part 
of a transmission interconnection design

Recent improvements in scanning 
equipment now allow the survey of existing 
sites using 3D technology. 

CIVIL/SURVEY



CONFERENCE / TRADE SHOW /
CAREER FAIR SCHEDULE 

PEOPLE
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WELCOME 
NEW 
EMPLOYEES

Derek Lee, EI
Design Engineer
Civil Survey
Sioux Falls, SD Office

Matt Schar
IT Specialist
Business Support
Rock Rapids, IA Office

Travis Zipf, PE
Mechanical Engineer
Electrical Power
Rock Rapids, IA Office

 January 8-10 
 South Dakota Rural Water
 Annual Conference 
 Pierre, SD    sdarws.com

 February 5 
 South Dakota School of Mines
 Career Fair
 Sioux Falls, SD   careers.sdsmt.edu

 February 6 
 Southeast Technical Institute
 Career Fair
 Sioux Falls, SD   southeasttech.edu

 February 12 
 South Dakota State University Career Fair
 Brookings, SD   sdstate.edu

 February 18-20 
 Iowa Rural Water
 Annual Conference
 Des Moines, IA   iowaruralwater.org

 March 5-7 
 Minnesota Rural Water 
 Annual Conference
 St. Cloud, MN   mrwa.com

 March 25-27 
 Collection System Operation 
 Conference
 Brooklyn Park, MN     mpca.state.mn.us

 March 27-29 
 Wastewater Operation 
 Conference
 Brooklyn Park, MN     mpca.state.mn.us

 

DGR Engineering 
represented in 
Washington, D.C.
DGR Engineering was repre-
sented by Patrick Deering, PE in 
Washington, D.C. in October. The 
purpose of the trip was to meet 
with Senators concerning federal 
funding allocation for the Rural 
Water Program for five authorized 
rural water projects funded by 
the Bureau of Reclamation. 

Patrick Deering, right, is pictured with U.S. Senator
Joni Ernst and Murray Hulstein, representing the 
City of Sioux Center, Iowa.

DGR Engineering’s Patrick Deering, left, is shown along with representatives from Fort Peck/Dry Prairie Rural 
Water System, Lewis and Clark Regional Water System, National Rural Water, and three other federally 
authorized rural water projects. The joint delegation met with senators from six states, including U.S. Senator 
Joni Ernst of Iowa, to discuss funding allocations for the Bureau of Reclamation’s Rural Water Program.
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Tyler Kleinsasser

DGR Engineering is pleased to announce the winner of this year’s DGR 
Engineering scholarship. Tyler Kleinsasser, originally from Huron, SD, is a senior 
at South Dakota School of Mines, Rapid City. He has served as treasurer of 
Chi Epsilon Civil Engineering Honor Society as and participated in community 
service, missions and campus leadership roles. Congratulations Tyler!

SCHOLARSHIP WINNER ANNOUNCED

NEW WEBSITE DESIGN
Following months of design work and information collection, 
we are happy to announce that our re-designed website 
launched on November 20, 2018. 

An expanded library of project photos, combined with added 
project feature pages and more color throughout the site, 
give the viewer a more pleasant and easily-navigable on-line 
experience. Visit us at dgr.com. ■

The turbine generator set 
was removed from service 
for approximately two 
months to allow for removal 
of the old equipment and 
installation and wiring of 
the new equipment. DGR 
developed settings for the 
new protective relaying and 
was involved throughout the 
startup and commissioning 
of the new control system 
equipment.

The electrical project was 
completed in the summer 
of 2018, allowing for the 
resumption of commercial 
operation. ■

  Continued from Page  7
TURBINE CONTROL SYSTEM

HAPPENINGS



Rock Rapids, Sioux City & Ankeny, IA
Sioux Falls & Yankton, SD

800-446-2531

dgr .com

WHAT IS IT?
Do you know what this is? 

It’s a smoke blower machine used to blow non-toxic smoke 
into sanitary sewer mains and manholes. The smoke helps 
identify inflow and infiltration (I&I) problems that should 
be repaired to minimize the amount of ground water or 
surface water entering the wastewater system. Excess I&I 
can exceed the wastewater treatment plant capacity and 
result in untreated discharges. 

Inflow sources typically consist of direct storm sewer 
connections to the sanitary sewer system. These sources 
may be storm sewer intakes, roof drains and leaky manhole 
castings. Infiltration sources typically consist of cracked 
mains, cracked service line connections, separated joints 
and leaky service line caps.

The smoke blower is placed on an open sanitary sewer 
manhole. After the blower is running, smoke bombs are 

loaded into the blower and the blower 
pushes the smoke mixed with air into the 
sewer system. DGR Engineering staff and 
City staff work together to watch for smoke 
within a one-to-two block distance from the 
blower. Where the smoke appears, there’s 
likely an I&I problem at that location that 
needs a repair. 


