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Industrial Pumping
Engineers at Krech Ojard are involved in numerous projects
that include the evaluation and design of pumping systems
that require the movement of slurries, viscous fluids, and other
materials through pipelines that can range from several feet to
several miles in length. For example, a taconite facility located
on the Iron Range uses a centrifugal pump that can move fifteen
thousand gallons of abrasive iron ore tailing slurry through twentytwo inch diameter pipes in one minute. This pump is capable of
filling a two hundred thousand gallon pool in thirteen minutes.
However, industrial pumps get larger and many operations utilize
centrifugal pumps capable of moving fluids at a rate of two
hundred thousand gallons per minute and are capable of filling
an Olympic sized swimming pool of six hundred sixty thousand
gallons in just over three minutes.
Krech Ojard staff members are involved in the design of pumping
solutions at mining facilities throughout the US and Canada
with process and tailing pumping applications becoming one
of our specialties. While this article focuses on slurr y pumping
we have been able to capitalize on the experience gained
in the mining industr y by developing ideas and implementing
solutions which have direct applicabilit y in other industries and
associated material conveyance systems.
Slurr y Pumping Systems
Most mineral processing facilities utilize pumping systems to
transport raw materials from the mine and processed minerals
as a slurr y, consisting of a mixture of solids or rock suspended
in water. Slurr y has similar properties to water that make
pumping preferable to options that would accomplish material
conveyance on a dr y basis.
In mining facilities, slurry pumping systems are designed to handle
high concentrations of crushed rock and minerals that can be
efficiently moved through pipelines in place of other conveyance
methods that may require higher capital outlay and resolving
material handling complexities. These facilities can have pumps
installed that exceed fifteen feet in diameter allowing for a much
larger particle size ranging from several inches to several feet.

Slurry pumping is a significant operation in most mineral
processing facilities that often requires discharge locations
to be situated at considerable distances from the processing
plant, resulting in high friction loss and the requirement
for pump designs that account for higher pressure.
Moving solids with liquids (slurr y) results in changes
in pumping dynamics that must be accounted for in
the design phase. In addition, special considerations
for the fluids and solids being moved should be
evaluated early in the design process to limit the need
for alterations in pump design and t ype, and pipeline
requirements.

It is preferable to pump solids at as high a concentration
as possible in order to reduce water usage. The maximum
concentration of solids can be improved by a thickener
operation that increases the concentration of a slurr y to about
fift y percent solids by weight, which meets most pumping
requirements. However, in many iron mining operations, slurr y
concentration can reach sevent y percent solids by weight.
The variation in densities places a premium on design and
engineers must specifically design systems that accommodate for
variation that may occur within the same process. A design that
does not consider the impact of even minor process variation could
have a potentially major impact on process capacity and costs.

Most of the design effort goes into the piping portion of a
pumping system and a number of factors have to be considered
when determining the pipe diameter and composition. This is
critical since the transportation velocit y is directly related to the
pipe size and an improperly sized pipe can result in a high cost
operation. For example, the material velocit y in the pipeline
should be near as possible to the optimum velocit y, which can
var y with different materials.
If the velocit y is too low, solids will settle out of the slurr y and
restrict the capacit y of the pipeline. If the slurr y velocit y is too
high, friction loss, power consumption, and wear and tear on
the pumps and pipeline can be severe.
(continued on next page)

Positive Displacement Pump

(Pumping: continued)

Slurr y pump designs are a balance between wear and hydraulic
performance. In general, pressure developed by the pump is
related to the pumping distance and the height the liquid is
being pumped. When considering water only, the pressure
developed is designated HW in feet of water. When pumping a
slurr y (liquid) mixture, the pressure developed in feet of mixture
is designated HM. The ratio expression is HM/HW= HR. The
pressure ratio is equal to one for water, but decreases as the
concentration of solids increases. Pressure ratio is affected by
particle size, specific gravit y of solids, and concentration of
solids by weight of the mixture pumped. In addition to lowering
the pressure developed by the pump, solids also reduce the
pump efficiency. EW designates efficiency on water. EM
designates efficiency on slurr y.
Efficiency ratio ER= EM/EW. In practice it may be assumed
that HR= ER.
Designing pumping systems is similar to most design and
engineering projects. It requires good communication between
the Engineer and end user, understanding the desired operating
results and the characteristics of the material being pumped.
It is common process to have large variabilit y in material and
throughput volumes, resulting in the need for additional material
testing to better understand equipment and material induced
limitations. In the end, this is far less expensive than having to
prematurely replace a pipeline or pump.

Types of Pumps
There are t wo general t ypes of pumps, centrifugal and
positive displacement, used in a wide range of pumping
applications. Both of these pump t ypes have specific areas
of application depending on the material t ype, required flow
rate and pressure, and pumping distance.
The development of a pumping solution requires an
understanding of the advantages and disadvantages of
each option in order to balance the cost of installation with
the operating cost over the life of the pumping system.

Centrifugal Pump

The positive displacement pump can produce high pressures with high
efficiencies that can make installation less desirable when factoring
in increased operating and capital cost related to high power, large
drives, and high rate of wear on valves, plungers and glands. In
contrast, centrifugal pumps are often a cost effective solution for
delivering high volumes at lower pressures but limitations due to line
loss and high pressure requirements can lead to complex installation
solutions that are better suited for positive displacement pump options.
Positive displacement pumps transfer a known volume of material
through each rotation of the pump lobe or vane creating a fixed ratio
bet ween pump speed and material flow rate.

Installation requirements for centrifugal pumps are generally based
upon performance curves which are published by manufacturers of
centrifugal pumps which are usually for clear water applications
only. When selecting a pump for suspended material in liquids, it
is necessar y to make additional allowances to accommodate for
differences in material properties. Material properties of slurr y can
var y significantly depending on the nature of the slurr y handled since
solids in suspension can affect the pressure developed and power
consumed. The adverse effects of a marginally designed pumping
system are slip and deceleration of the slurr y while entering and
leaving the impeller, resulting in premature pump failure, low flow
rates, and high power consumption.

Jib Cranes
Jib cranes are an effective way of transporting and repositioning
equipment, parts and assemblies. They are commonly added to
facilities as process or operations change. While free standing
versions are available, often they are attached to an existing
building column. (See Figure 1). Installing or modifying a jib
crane properly involves an understanding of more than just how
much weight needs to be lifted from one location to another.
While there are numerous vendors that provide jib cranes for
direct purchase, many facility owners or operators build custom
jib cranes. Both can be very successful for improving material
handling. Both can also lead to citations and damage or injury if
not installed, operated, inspected and maintained in accordance
to applicable regulations. Many facility owners are aware of the
efficiencies that a jib system can introduce, but few are aware of
all the requirements that come along with their use.
The following list of references define different requirements related
to jib cranes. ASME discusses the crane components directly, while
ASCE and the IBC deal with the structures supporting the crane
components, and OSHA defines the minimum requirements for safe
operation.
Monorails and Underhung Cranes (ASME B30.11)
Minimum Design Loads for Buildings and Other Structures (ASCE 7-10)
International Building Code (IBC 2012)
Overhead and Gantry Cranes (OHSA 1910.179)

Jib cranes can introduce significant force into columns. Columns
are very efficient in supporting vertical loads, but inefficient at
carrying the horizontal compression and tension loads imparted
by jib attachments. Adding a small jib can reduce a column’s
capacity significantly. Retrofitting is often required prior to installing
a jib crane.
While local reinforcing is often provided at the attachments to
provide adequate bolting or welding as specified by a vendor,
overall global stability is often missed. Interaction with other loads
is also often overlooked; other cranes, snow, wind etc. that are
often not present when the jib is installed. A professional engineer
needs to be involved to properly account for these factors.
Engaging them early in the decision process can save significant
retrofit cost or engineering fees required to address citations.
Once the crane has been properly sized, and connected, ASME
requires that a proof test be completed and documented prior
to putting the system in service. This proof test must remain on
file while the crane is in service. Details of the proof testing
requirements are outlined in ASME B30.11, and OSHA 1910.179.
It need only be completed once, unless modifications are made.
Moving a jib crane to a new location is a modification that may
easily be overlooked.
Modifications can be made, but the modifications and the
supporting structure must be checked thoroughly for the new
rated load by a qualified engineer and/or the manufacturer.
Modifications require retesting of the cranes operation prior to
returning it to service.

Periodic inspection of the crane is required to be performed
at intervals depending on its activity, severity of service,
environment, or when any potential deficiencies are noted.
If the crane or jib is not in regular use, OSHA requires
additional inspections to be completed prior to operating
the crane.
Additionally, the references listed above provide the
minimum requirements for jib installations. Many facilities
and companies have additional standards that relate to the
installation, rating, and use of jib crane systems. Because
jibs are often installed and used for many years, these
standards and requirements can be changed, forgotten,
or simply not passed along as personnel take on new
responsibilities, move on, or retire.

The process of properly installing a jib crane isn’t complex, but
there are more steps to be considered than simply ordering a
jib, sizing some bolt plates, and installing a hoist.

Wall/Column Mounted

While this article is intended to outline several of the more
common requirements associated with properly installing
or rating a jib crane, it is not comprehensive, and doesn’t
account for all situations.
We recommend engaging
qualified engineers and crane suppliers to assist in these
process decisions.
Hopefully understanding more about the requirements will
assist in asking the right questions of the right people.

Floor Mounted

Figure 1: Two common types of jib cranes

Volunteering & Community Outreach

MATH COUNTS, Eau
Claire, WI

Our staff is excited to be involved
with a number of communit y
programs in 2017 and have been
actively supporting groups such
as Mathcounts, the Union Gospel
Mission’s lunch ser ving ser vice,
Bentley ville, Marshall School’s
Topperbots robotics club, Friends of Animals, Hibbing STEM,
Ruby’s Pantr y and the Eau Claire Count y Humane Association.

Ou r Ea u Claire off
ice ha d vol unt ee rs
at the are a’s an nua
MATH CO UN TS co
l
mp etit ion for junior
hig h sch oo l stu de nts
We pa rticipa ted in
.
sco rin g for co rre ct
an sw ers, jud gin g
pa rtia l an sw ers, an d
he lpe d wit h sup erv isio
n of ent ering the
sco res du rin g the fina
l spe ed rou nd s.

Humane Association
Eau Claire, WI

Through these events, we get engaged in our local communities,
meet the people that drive them, help students expand their
abilities, and get a chance to give back to our communit y. Our
Staff have put forth a greater effort in our local communities
over the past year and the returns are plent y on a personal
level seeing the outcomes and lives being affected. But
returns can also be felt on a professional level by meeting
local people with similar interests, gaining new perspectives,
and by putting our education and experiences to work in new
ways. The latter being one way to push ourselves outside our
comfort zone to create new ideas.

Frie nds of Animals, Clo
que t, MN
Kre ch Oja rd tea me d wit
h Bol dt Co nstr uction and
oth er
contrac tors, as we ll as
loc al com munity me mb
ers and
busine sse s, to help des
ign and com ple te a new
hom e
for Frie nds of Anima ls in
Clo que t, Min nes ota. The
pro jec t
ma de use of relo cat ed
and rep urp ose d exis ting
ma terials
wh ere pos sibl e, and
don atio ns of unu sed
ma terials
tha nkfu lly sup plie d by
var iou s contrac tors. KO
A staf f
wo rke d wit h the tea m and
com munity to design the
new
facility wit hin a ver y limi
ted bud get, and also volu
nte ere d
to help paint the inte rior
ove r we eke nds. Rea d mo
re abo ut
this tea m and com munity
effo rt at KRECHOJARD

Background image: Our Eau Claire staff volunteered at the local
Humane Association by petting and grooming cats, walking
dogs, cleaning around animal pens, and creating “Kong”
stuffed chew treats. It’s difficult to tell who was getting more
enjoyment from this, the animals or the volunteers.

.COM .

try
Ruby’s Pan
WI
e,
ir
la
C
u
Ea

up p a nt ry,
lo ca l p o p
a
t
a
r
e
. On
e
ca l ch urch
st a ff vo lu nt
e d b y a lo
st
rie s
Ea u Claire
nt
ho
is
Pa
y
ch
b
ry, w hi
m o b ile Ru
ny
a
m
od
Ru b y’s Pa nt
fo
h,
f
o nt
a ra ng e o
ys e a ch m
is t
cka g e s o f
ss
va rio us d a
a
a
p
e
d
e
W
rt
p re so
le p rice.
ng
si
ue
d
e
o ffe r la rg e
iq
uc
un
d
fo r a
fic a nt ly re
of go o ds
a t a sig ni
p a cka gin g
nd
a
g
in
rt
w ith so
” o p tio n.
“s ho p p in g

uluth, MN
Serving, D
ch
n
Lu
–
n
o
spel Missi
United Go
ne so ta
ul ut h, M in

D
o nt h a t o ur
g ove r
o f e a ch m
a m he a din
y
te
a
sd
rd
e
ja
Tu
O
st
fir
ch
in g in
e
re
rv
K
e
th
S
On
ith a
rve lu nc h.
h b e gin s w
tit ud e
to he lp se
ra
n
g
o
e
si
th
is
o ff ic e, lu nc
g
M
in
d G o sp e l
fo r
rie nc e, se e
te
e
ni
ke
U
xp
ta
e
e
th
g
to
a ny o f us
a hu m b lin
m
e
h
b
n
nc
lu
ca
y
this w a
n o rdin a ry
ib it ove r a
o th e rs exh
y.
ch d a
g ra nt e d e a

Marshall Topperbots,
FIRST ROBOTICS, Duluth
MN
Ou r Du luth office
wa s als o involved
wit h Ma rsh all
Sch oo l’s rob otic s clu b,
the Top per bo ts, helpin
g stu dents
wit h engine erin g, pla nni
ng, gra phics and ma rke
ting go als
before their FIRST com
pet itio n eve nts this Sp
ring sea son.
Rob otic s clu bs for stu
dents offe r cre ative,
dyn amic and
com pet itive tec hnical
eve nts which are am azi
ng lea rnin g
too ls pre vio us gen era
tion s mig ht not have
eve r ima gin ed
for stu dents of this ag
e gro uping.

FEATURED ANNOUNCEMENTS

RECENT HIRES
Patrick Leow, PE has accepted the role of Director of Industrial Services
at Krech Ojard. In his new position, he will oversee development of the
mechanical and electrical engineering groups as Krech Ojard continues to
focus on the integrated delivery of projects and services.
“My family has worked within the mining industry for over three generations.
It is exciting to continue that tradition by working at Krech Ojard serving
our industrial clients,” said Leow. He attributes his passion for engineering
to his father who worked as a mechanical engineer at several limestone
operations in Michigan. “He has always been my role model for how to
engineer with integrity and proficiency.”
Leow’s experience and success of working with multiple engineering
disciplines to deliver projects made him a natural choice for this position.
In his new role, Leow plans to work closely with the engineers and designers
within the Industrial Services Group and to collaborate with the other service
groups within Krech Ojard.

Marie-Therese Houde, PENG has
joined Krech Ojard’s Toronto
o f f i c e a s V i c e P r e s i d e n t,
Supply Chain and Infrastructure
Services. She graduated from the
Universit y of Western Ontario
Richard Ivey School of Business
with a Masters Business Administration degree,
she also has a Bachelor of Science degree
in Engineering from the École Polytechnique
de Montréal. Before joining Krech Ojard in
June 2016, Houde was Director of Corporate
Development at Canadian National Railway
(CN ), where she was responsible for strategic
planning initiatives aiming to extend CN’s
network reach. Building on CN’s supply chain
capabilities, she worked with the company’s
partners and customers to develop integrated,
e n d t o e n d s o lutio ns t o e nh an c e t h eir
competitiveness in the North American market.

April Boehne ser ved as an
intern and has now accepted a
full-time position as a Structural
Engine er-in-Training in Kre ch
Ojard’s Duluth office working on
Structural Design and Analysis.
Boehne, originally from Fairmont,
Minnesota, graduated from the Universit y
of Minnesota Duluth with a degree in Civil
Engineering in Spring 2016.

Jim Nelson has joine d K re ch
Ojard’s Duluth office as a parttime Land S ur veyor. N els on
also owns and operates
Sur veyScience Land Sur veying,
LLC and is licensed in Minnesota
and Wisconsin. He is a life long
Duluthian and has worked in both public and
private sectors since 1991.

Brian McMillan has joined Krech
Ojard as an Electrical Designer.
M cMillan is from Duluth, MN
and holds a certificate in design
draf ting from D. A .V.T.I., and
formerly worked with Enbridge
Energ y. M c M illan brings his
experience and talents to both the mechanical
and electrical groups at Krech Ojard.

Melanie Bergl has been named
Krech Ojard’s Administrative
Assistant. Melanie is a Duluth native,
graduating from the University of
Minnesota Duluth with a bachelor
degree in Communications. Prior
to joining KOA, she was employed
in the financial industry for eighteen years with an
extensive marketing background.

Austin Walz recently graduated
from the University of Minnesota
Duluth with a degree in Electrical
Engineering. He previously served
as an intern with Krech Ojard
and has now accepted a full-time
position as an Electrical Engineerin-Training (EIT) in Krech Ojard’s Duluth office.

Fred Shusterich has joined Krech
Ojard’s Duluth office as a Senior
Consultant for Supply Chain and
Infrastructure Ser vices. Before
joining Krech Ojard, Shusterich
w a s t h e p re si d e n t, b o a rd
director and knowledge expert
at Midwest Energy Resources Company with
more than three decades of experience growing
large-scale, mineral processing, bulk storage
and handling and transpor tation logistics
subsidiaries of NYSE listed companies.
Brooks Zamzow, originally from
Byron, Minnesota, served as an
intern with Krech Ojard and has
now accepted a full-time position
as a Mechanical Engineer-inTraining ( EIT) in Krech Ojard’s
Duluth office. Zamzow is focused
on gaining experience and working toward his
PE, Professional Engineering license. Zamzow
graduated from the Universit y of Minnesota
Duluth with a degree in Mechanical Engineering
in Spring 2016.
Jeff Patrick, PE, has joined Krech
Ojard’s Duluth office as a Senior
El e c t r ic al En gin e e r. Pa t r ic k
graduated from the University of
Minnesota Duluth with a degree
in Ele ctrical a n d Computer
Engineering. Before joining Krech
Ojard, Patrick has had extensive experience in
power systems and controls work in a variety of
industries and utilities.

Derek Plehal, PE has accepted the role of Structural Engineering
Group Manager at Krech Ojard & Associates’ Duluth Office.
Plehal, a graduate of the Universit y of Minnesota, has readily
accepted leadershp roles in project management and has been key
to the development and professional growth of EIT’s in the Structural
Group. This combined with his ability to effectively communicate with
staff members and clients has resulted in the successful deliver y of
structural and integrated design efforts and has prepared him for the
next step in an already successful career with Krech Ojard & Associates.

ANNOUNCEMENTS

Scott Stempihar, Nathaniel Wilkinson, and
Derek Plehal have accepted the opportunity
to join the ownership group and Krech Ojard
is pleased that they have chosen to invest in
their future with our team.
Each of them have grown their skills,
expanded their responsibilities, and ably
demonstrated leadership both internally and
with our clients. Krech Ojard looks for more
good things as they continue to grow with
respect to our mission of delivering value
through service to our client partners.

Melissa Mar tinie, PE wa s
presented The M&E Outstanding
Young Profe s sional Award.
T h e a ward re c o gnize s t h e
meritorious accomp lishments
of a young individual working
in the mining and exploration
industr y, including related academic and
governmental careers.
Martinie graduated magna cum laude from
Virginia Tech in 2006 with a Bachelor of
Science degree in Mining Engineering.
At Virginia Tech, she participated in a
yearlong European mining course. She
has worked at multiple iron ore mines and
was a chief engineer on an international
assignment for Clif fs Natural Resources.
Currently, Martinie is a Senior Project Manager
at Krech Ojard & Associates.

Barry Albert, PE recently passed
the Principles and Practice of
Engineering exam. Alber t is
a structural engineer at Krech
Ojard & Associates’ Duluth,
Minnesota office.

Miles Whitlief, PE recently passed
the Principles and Practice of
Engineering exam. Whitlief is
a mechanical engineer at Krech
Ojard & Associates’ Duluth,
Minnesota office.
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Krech Ojard Intern Part
of Award-Winning Team
Austin Walz was serving as an intern
in Krech Ojard’s Electrical Group while
preparing to graduate from the University
of Minnesota Duluth. Walz, along with
twenty-one of his classmates, were
presented with the “University & Service
Academy Design Challenge 2017” award
from the United States Air Force for winning
a technological design competition.
The UMD mechanical and electrical
engineering students designed and built
a load-hauling robotic pack mule which
would assist soldiers on the battlefield.

Above:
Austin Walz explains his
role on the winning design
at the awards ceremony

Designing and planning began at the
beginning of the fall semester. The vehicle
was created with an aluminum frame and
parts from an all-terrain vehicle while
powered by a Tesla battery. The robotic
vehicle can transport 350 pounds of
equipment for up to two miles by either
remote control or closely follow its
operator automatically.
Walz was excited to participate in this
challenge where he could be part of
a team that could provide real-world
solutions and potentially save lives.

Robotic pack mule
Walz holding the “University & Service
Academy Design Challenge 2017” trophy

