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By Blair Metzger, PE
President
Rock Rapids, IA Office

I am pleased to welcome everyone to the Spring 2020 issue of Solutions. To mention that we 
are living in unusual and unprecedented times would clearly be an understatement, and the 
impact of the COVID-19 virus that is dominating the news is a part of our life at DGR Engineering 

as well. At the same time as we deal with the pandemic, we remain focused on providing our 
clients with the trusted, professional, solutions that are at the heart of our business.

One of the hallmarks of our firm is our ability to be flexible and in 
tune with the needs of our diverse clients. This includes being there 
to support our clients in this changing environment that all of us are 
now facing. We have accepted the challenge presented to us, and 
have used it as an opportunity to leverage our investments in people 
and technology in new and different ways, as we determine how best 
to provide continuity of our services. While all of us hope to return 
to “normal” soon, we are confident that the things we learn through 
unexpected adversity will make us better in the future.

One of the downsides of our current situation is that we get to spend 
less time than usual in face-to-face, on-site meetings with our clients. The bonds formed over 
the years as we work side by side to provide solutions to our clients’ issues, however, remain 
strong. So that we can maintain a safe working environment for our and our clients’ staff, we 
have implemented a number of policies that by now have become familiar to all of us, including 
the following:

 • Restricted travel as much as possible.

 • Discouraged in-person meetings, and prohibited attendance at large group functions.

 • Implemented enhanced hygiene practices.

 • Encouraged working from home where possible.

We will continue to adjust how we deliver our services into the future, until we have moved 
past the current situation. We deeply appreciate our clients’ understanding, loyalty, and can-do 
attitude during this time.

Now…enough about COVID-19. The articles in this month’s issue will provide the reader with a 
nice break from current events, and will convey information on a number of interesting projects 
and services across our company. We hope you enjoy reading about them.

In closing, we want to offer our thoughts and prayers to any of our readership that are dealing in 
a direct way with the current pandemic. We look forward to the time when this is behind us and 
we return to what hopefully will be normal life. Until then, stay safe and healthy! 4
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“Can you do that?” 

“When can you do it?” 

“How much does it cost?” 

These are the type of questions surveyors are 
frequently asked. Surveys come in several different 
varieties, have many variables, and require different 
levels of effort. To determine the best survey for your 
needs, talk with the surveyor, be open, and provide 
information. Start by telling the surveyor why you 
need a survey. For example:

• Is the survey for a property purchase? 

• Are you having a boundary dispute with  
your neighbor?

• Is there upcoming development and/or 
construction planned? 

• Are you having flooding issues or being  
required to purchase flood insurance? 

Surveyors use this information to estimate the time 
it could take to complete the work based on their 
knowledge of the property to be surveyed and type of 
survey needed. Some surveys might require multiple 
trips to the site and a property search, while others 
can be handled in one visit.

PROPERTY SURVEY - One common type of survey is 
a property survey. This type is necessary when land 
boundaries for a plot of land or legal description 
must be established or confirmed. Property surveys 
are also used to divide property for the purpose 
of land transfer. Installing a new fence or selling a 
parcel of land are good examples of reasons property 

surveys are needed. Property surveys define what 
you own and what you don’t. Costly headaches and 
disagreements with neighbors can be avoided if the 
exact location of the boundary markers on a property 
are known. 

Most states have laws in place that require a 
surveyor to file documents with local authorities 
after performing a property survey. 

MORTGAGE SURVEY - Depending on where you live 
and the lending requirements for that area, another 
common type of survey is a mortgage survey. 
Surveys of this nature are often required by lending 
agencies and/or title companies for the purpose of 
clearly defining what is being purchased. Mortgage 
surveys are generally quick and field time is minimal, 
as the survey is specific to the lot you are surveying. 
Although these surveys are common, they are not 
always mandatory. 

ALTA SURVEY - In some cases, an American Land 
Title Association (ALTA) survey may be required. 
ALTA surveys are similar to mortgage surveys but 
contain much more detail. ALTA surveys are normally 
performed for commercial and industrial properties. 

TOPOGRAPHIC SURVEY - Topographic surveys are 
performed as part of preliminary planning prior to 
grading and/or construction projects. A topographic 
survey contains the same information as a boundary 
survey, as well as the physical lot features of the 
property. These surveys show the existing site 
conditions, allowing a design engineer to work 
with the client to develop improvements that will 
satisfy their needs. Governing officials, such as a 
community’s building services department, will likely 
want to see the topographic survey as part of the 
design before allowing contractors to obtain permits. 

Time and effort can vary from survey to survey and 
each must be catered towards the client’s wants and 
needs. If you think you may need a survey, our team at 
DGR performs all the above-mentioned surveys and 
more. We would be happy to assess your situation 
and assist you with any of your survey needs. 

“I THINK I NEED 
A SURVEY”
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By Josh Vanderwerf, LS
Project Manager
Sioux Falls, SD Office



By Stuart Anderson, PE
Project Manager
Rock Rapids, IA Office

Reliable data communications are a necessity to all industries, and 
the utility industry is no exception. In critical moments, dependable 
communications are imperative. A poor connection can be the difference 

between a 5-minute or an extended electrical 
outage. No one wants an extended outage, 
extra expense, or inconvenience of having to 
commit additional resources to what should 
have been a simple solution. In addition, 
certain scenarios can put first responders or 
the general public at risk. 

Realizing the risks of a less-than-reliable 
communications network,  a long-standing 

client of DGR Engineering (DGR), L&O Power Cooperative (L&O), was 
determined to improve communications on its electric transmission 
system. L&O has utilized wireless radios on its system since the 80s and 
unlicensed 900 MHz  digital  Ethernet wireless radios since 2005. The 
radio system performed well for years but was designed as a budget-
friendly way to connect sites over long distances while sending limited 
amounts of data. The need for constant uptime, along with an exponential 

UPGRADING
COMMUNICATIONS

rise in data traffic over recent years 
is exceeding the technology’s 
limitations. 

DGR engineers explored different 
solutions. Radio technology with 
more data throughput such as Wi-
Fi or microwave could be deployed. 
Microwave radios proved econ-
omically unfeasible. Standard 
Wi-Fi technology could not meet 
the distance requirements and 
would require additional repeater 
sites and devices to meet L&O’s 
needs. Cellular radio options were 
reviewed, but paying for data 
and exposing critical data to the 
outside world was seen as a last 
resort or backup 

Fiber optics chosen as optimal solution for L&O Power Cooperative

 ELECTRICAL POWER
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TRACKING UTILITY INSTALLATION 
WITH GIS AND GPS

When installing underground 
utilities, it is important to have an 
accurate record of where assets 
were installed so they can be located 
in the future. Instead of developing 
record drawings on a paper map 
by hand, a high accuracy GPS 

receiver paired with Geographic Information System (GIS) can provide both 
immediate and long-term benefit for relocating and maintenance purposes.

An on-line GIS system has many uses for organizations of all sizes. In 
addition to keeping mapping up-to-date, photographs and documents can 
be attached to any asset on the map. The map can become a single source 
of information for everyone in an organization. Another use is to pair high-
accuracy GPS receivers with smart phones or tablets for data collection. 
Layers inside an organization’s GIS can be configured to capture only 
the information important to the system for 
streamlined collection. During construction, a 
construction observer can be equipped with a 

GPS unit that pairs wirelessly via Bluetooth to 
smart phones and tablets. This generation of 
GPS units can be configured to utilize real-
time correction and obtain accuracies of 
less than one foot. Typically, construction 
observers will follow behind installation 
equipment and are able to record the 

exact location of underground utilities when 
the trench is still exposed. Once recorded, 

anyone with access to the GIS system, fixed or 
mobile,  can see the progress of construction in 
real time. 

When the need to re-locate underground infrastructure arises, utilities can 
also use GPS precisely to flag to locate infrastructure locations. 
If the high-accuracy GPS is unavailable for a locate, GIS can 

be accessed from a smart phone or tablet 
and supplement the use of traditional locate 

methods to speed up the locating process. 
Contact DGR today to learn how the power of 
GIS can help your business. 

  Page 10

Plow performing the initial pre-cut  
of sod and topsoil

Preparing the cable for installation

Pole mounted OPGW  
splice case enclosure

Construction observer follows 
fiber installation with GPS. 
Data collected is uploaded to 
maps in real time.

By Timothy Bents
GIS Specialist
Rock Rapids, IA Office
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WHEN ENGINEERING AND REGULATIONS MEET
Construction and Restrictions in the Floodplain
Unfortunately, the word “flood” is an all too familiar term to Midwesterners, 
especially as of late. Recent years have produced record floods causing 
devastating damage to homes, communities, farms, utilities, and many 
other elements of the world around us. Most people have heard the term 
floodplain —the low-lying area adjacent to a stream or river that is prone 
to recurring flooding. While constructing a project within a floodplain 
may not seem logical, it is sometimes unavoidable for certain projects 
and can be successful with good planning and foresight. In this article, 
we will explain some of the challenges that DGR Engineering (DGR) 
navigated to develop a wellfield for Osceola County Rural Water System, 
Inc. (OCRWS). But first, some brief history on the topic:

Back in 1968, the federal government established the National Flood 
Insurance Program to protect life and property and to promote the wise 
use of the floodplains. The Federal Emergency Management Agency 
(FEMA) and local Floodplain Administrators (FPA) administer the program 

By Derek Chang, CFM
Design Engineer
Rock Rapids, IA Office

By Logan Smidt, PE
Project Manager
Rock Rapids, IA Office

 WATER SERVICES

and regulate construction activities within a floodplain. 
Floodplains can be separated into two parts: namely 
the “Floodway” and the “Flood Fringe”. At right are 
brief descriptions of each.

OCRWS was scrutinizing six potential shallow well sites 
in the floodplain of the Little Sioux River based on the 
results of an exploratory study of the alluvium (sand 
and gravel). The natural presence of groundwater 
within said alluvium lends itself to the need for 
construction within the floodplain. Construction within 
the flood fringe is allowable but any fill or permanent 
structure in the floodway is prohibited unless a “No-
Rise” condition can be proven or offsetting floodway 
area is provided. Floodway boundaries are commonly 
delineated in urban areas but are not often available 
in rural areas, as was the case for the wellfield being 
considered by OCRWS.

DGR employed a Geographic Information System (GIS) 
in conjunction with the U.S. Army Corps of Engineers’ 
HEC-RAS program to first determine the 100-year flood 
elevations and delineate the floodway boundaries. 
This step allowed engineers to verify if the wells were 
within the floodplain, and then determine whether 
they were within the floodway or the flood fringe. 

The aerial map at left provides an illustration of the 
modeling results. Of the six sites, two were determined 
to be outside of the floodplain, two within the flood 
fringe, and two within the floodway. Moving forward 
with three of the four wells outside of the floodway, 
DGR engineers set the well heights and designed 
flood protective measures to extend a safe distance 
above both the modeled flood level and known historic 
flood levels. 

It is imperative to a safe drinking water supply that the 
wells are not inundated by floodwaters and potential 
contamination. The Iowa Department of Natural 
Resources (local FPA) approved permits for the wells 
to be constructed. The story remains to be told on the 

Production Well

Floodway

Flood Fringe

Legend

Within Floodway

Within Flood Fringe

Outside 
Floodplain

DGR’s team was able to  
secure permits for three  
new well sites, providing  
a vital water source to  
OCRWS and its customers.

two possible well sites in the floodway. In the end, DGR’s 
team was able to secure permits for three new well sites, 
providing a vital water source to OCRW and its customers.

While construction within a floodplain does come with its 
own complexities, it can be successfully achieved. Our 
advice is to get DGR involved early to evaluate possible 
options. Our knowledge of the local code and construction 
requirements/limitations serves to be a powerful tool to 
help get projects “off the ground”.  
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FLOODWAY

The stream channel and that portion of the adjacent 
floodplain that must remain open to permit passage of 
the base flood with a designated allowable increase, 
referred to as a surcharge, in the water surface 
elevation. Floodwaters generally are deepest and 
swiftest in the floodway, and anything in this area is in 
the greatest danger during a flood. The floodway must 
remain free from obstruction so that the 100-year flood 
can be conveyed downstream.

FLOOD FRINGE

The remainder of the floodplain is called the flood 
fringe, where water may be shallower and slower. 
FEMA and state regulations allow the flood fringe to 
be obstructed if standards (i.e., elevating and flood 
proofing requirements) are met.

Within Flood Fringe



plan. A private fiber optic network owned exclusively by L&O became the 
solution that met both current and future needs. Fiber is reliable, secure, 
and offered data capacity that exceeded L&O’s projected future needs. 

DGR recommended utilizing L&O’s existing transmission lines as the 
backbone for their fiber network, replacing the static wire on most lines 
with an Optical Ground Wire (OPGW) design. OPGW is a stranded electrical 
conductor with a steel tube core. The steel tube is then filled with numerous 
fiber optic strands. L&O understood that pursuing this solution would take 
longer to deploy but would be in their best interest long-term. As this OPGW 
infrastructure is built out, L&O intends to utilize existing wireless radios for 
backup communication in the event the OPGW line is compromised.

As part of the capital improvements study that DGR recently performed for 
L&O, it was identified that many of their lines were at the end of their useful 
life and due for replacement. The timing of the line replacement lined up 
well with their need for communication infrastructure improvements. DGR 
was tasked by L&O to design a new transmission plant to include OPGW. 
The remaining lines, yet to be completed, will require existing static wires 
to be  replaced with OPGW or installation of a new underground fiber line to 
connect remaining terminal sites. The OPGW will be the backbone of the L&O  
communications infrastructure for the foreseeable future. 

With the OPGW plan in place, DGR proposed the installation of a new 4.5-
mile underground fiber line to connect their headquarters building to the 
OPGW network. 

DGR’s team determined the optimal routes, materials, and cable locating 
requirements. DGR also consulted with local utilities to optimally navigate 
rights-of-way where possible. DGR’s team acquired the necessary permits 
from the Iowa DOT and Lyon County. No DNR permits, encroachment 
agreements, or new easement acquisitions were necessary for this particular 
project. The route consisted of utility rights-of-way, existing utility easements, 
and private property owned by L&O. 

Underground cable location processes are necessary for all utilities that 
own and operate underground facilities. After investigation of contracted 
locating services options, L&O ultimately decided to take on the locating 
responsibility themselves. With the help of precise Global Positioning 
System (GPS) equipment that integrated into GIS and some additional effort 
during installation, L&O could perform locating services, accurate to within 
a few inches. The Owner felt comfortable with this amount of accuracy and 
appreciated the simplicity of the idea. All the underground cable installed 
was either armored or included a tracer wire to accommodate traditional 
cable locating practices as well. 

The team at DGR developed plans and specifications two separate contracts  
the construction of the underground project; one for underground cable 
installation and the other for fiber splicing. The scope of the installation 
included all rural area cable plowing, trenching, boring, and pulling required 

for each L&O station site as well as the 4.5-mile mainline project. 
The installation contractor was able to substantially complete their 
scope of work in approximately one week while encountering only 
minor issues during construction. The fiber splicing connected all the 
OPGW system to underground cables as well as interconnecting fiber 
patch panels. DGR specified and procured all the components for this 
project, including fiber optic cables, hand hole, pedestals, equipment 
racks, patch panels,  Ethernet switches, test equipment, patch cables, 
and more. 

Testing the fiber optic cable upon project completion is a key milestone 
for this project as well. DGR’s ability to test the functionality of the fiber 
network provides L&O with sufficient data to be utilized as a baseline 
for future troubleshooting. 

The DGR team was able to perform the necessary project design, 
permitting, specifications and procurement, incorporation of GIS, 
and complete the construction on time. GIS was originally outside 
the scope of this project, but in the end, contributed much value in 
construction, mapping and locating efficiencies. The GIS team at 
DGR was able to quickly develop a GIS solution, and it has been an 
invaluable tool. Overall, the DGR team was able to complete this job 
on time, on budget, and overcome numerous unforeseen challenges 
in completing the project. 

Project Owner:  
L&O Power Cooperative

Key Features:

■ Privately owned and secure high 
speed fiber optic data network

■ Optical ground wire (OPGW) serves 
as both a communications path 
and bonds adjacent towers to 
earth ground to shield the  
high-voltage conductors from 
lightning strikes

■ Detailed GIS mapping of 
transmission lines and 
underground facilities

Key Experiences:

■ Specified and procured all the 
components for this project, 
including fiber optic cables, hand 
holes, equipment racks, patch 
panels,  Ethernet switches, fiber 
test equipment, patch cables,  
and more

■ Locating services using GIS

■ Installation included all cable 
plowing, trenching, boring, and 
pulling required for each L&O 
site as well as the 4.5-mile 
underground project 

■ Tested the functionality of the fiber 
network, providing sufficient data 
to be utilized as a baseline for 
future troubleshooting

Stainless steel tube

Aluminum pipe

Aluminum alloy wire

Aluminum clad steel wire

Loose optical  
fibers strands

Armor layer

Metallic strength 
members

Ribbonized optical  
fibers
Super-absorbent
water-blocking  
tape
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UPGRADING COMMUNICATIONS   Continued from Page 7

NEW EMPLOYEES

John Stearns, EI
Design Engineer
Water Services
Rock Rapids, IA Office

Chelsea Hunt, EI
Design Engineer
Water Services
Rock Rapids, IA Office

ELECTRICAL POWER
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Plow tamping down a section of the route

SCHOLARSHIP  
OPPORTUNITY
The DGR Engineering scholarship 
of $2,000 is awarded annually to 
an applicant who has completed 
45 semester credit hours by 
June 1, 2020 in an accredited 
undergraduate engineering or 
land surveying degree program 
within the upper Midwest and 
has a minimum 3.0 composite 
collegiate GPA. Preference may 
be considered for those in an 
electrical, civil, environmental or 
agricultural engineering program. 
Deadline for application submittal 
is May 15, 2020.

Application is available at 
dgr.com/2020-scholarship-
application or a PDF version of 
the application may be obtained 
at dgr.com under our News and 
Events page. Award is made 
annually and will be announced 
60 days after deadline.

DGR Engineering has created  
this scholarship for the purpose  
of promoting and advancing  
the engineering profession  
in this region. 

PEOPLE / HAPPENINGS / AWARDS

   Underground Fiber Cable
https://fiber-optic-catalog.ofsoptics.com/AccuRibbon-DC-Armored-Cables-2513

   Overhead Optical Ground Wire (OPGW)
https://www.aflglobal.com/Products/Fiber-Optic-Cable/Aerial/OPGW/CentraCore-Optical-

Ground-Wire-(OPGW).aspx#



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

800-446-2531
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WHAT IS IT?
Do you know what this is? 
It’s an airport “Glide Slope Localizer”.  

This equipment is part of an airport 
instrument landing system that allows an 
aircraft in flight to approach a runway, in 
preparation for landing, using instruments 
during marginal visibility. 

The “localizer” specifically helps an 
approaching aircraft get aligned horizontally 
on the extended runway centerline (before 
they can see the runway). 


