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SAVE THE DATE!
October 9 & 10, 2018

•	 Field	Tour,	followed	
by	evening	social		
on	the	9th	

•	 Workshop	held	on		
the	10th	

•	 Watch	for	early	
registration	in	August

Radisson in Helena, MT

2018 MADCS WORKSHOP CALL	FOR	ABSTRACTS

MADCS	invites	anyone	interested	in	
dams	and	canals	to	submit	presentation	
ideas	for	this	year’s	workshop	in	
Helena.	Submit	an	abstract,	no	more	
than	350	words	in	length,	describing	
the	topic.	Submissions	are	due	by	
August	1,	2018.	

Send	to:
Jeremiah	Theys,	MADCS	President	
jtheys@greatwesteng.com
For	more	information	on	MADCS		
visit	www.madcs.org.	
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By	Jeff	Rizza
Chief	Pilot,	Rushmore	Drones

Commercially available UAVs 
(drones) are quickly gaining 
popularity in a variety of 
industries. Major points of 
value include speed, safety, 
and unique data collection 
capabilities. Drone data goes 
far beyond collected aerial 
photos. By collecting hundreds, or even thousands, of 
overlapping high resolution photos photogrammetry 
can be used to generate actionable deliverables 
including; high resolution 2D orthomosaics, 3D point 
clouds, terrain models, and contour maps. Of course, 
drones can also be used to collect high resolution 
photographs and video clips to be used for inspections 
and site monitoring. 

While still under development, the application of drone 
technology to dam and canal management holds 
great potential. This brief article details a few specific 
applications.

Primarily, drones present an opportunity to collect data 
and generate products used for routine and emergency 
inspections of dams and canals. One method that has 
been developed for arch dams involves creating a high 
resolution interactive 3D model by collecting many 
images of the air face and surrounding terrain.

After processing, the model is fully interactive. The user 
can zoom in to inspect elements of the dam face and 
surrounding terrain. This type of product, generated 
repeatedly over time, could prove highly valuable in 
documenting the development of features on a dam 
face or spillway. It can also be a powerful method of 
documenting repairs and monitoring their effectiveness.

A number of other applications exist in addition to point 
cloud/3D model generation. Drones can be programed 
to fly repeatable routes while collected georeferenced 
imagery. Whether the product is a 3D model, terrain 
model, or 2D orthomosaic, this consistency allows 
comparisons to be made over time to monitor events 
such as creep and settling. Repeatable flight routes can 
also be used to conduct routine inspections of specific 
areas or particular features.

Drones also offer a safe and fast method of inspecting 
spillways, either by collecting photographs and/or video 
clips or monitoring live video feed. Similar processes 
can be applied to canals. For hydroelectric facilities, 
RGB and thermal sensors can be used in combination to 
inspect substations, transmission lines, and other energy 
distribution infrastructure.

Rushmore Drones, the largest Measure franchise in the 
U.S., services North Dakota, South Dakota, Montana, and 
Wyoming. Measure is the nation’s premier drone service 
provider. Rushmore Drones is seeking opportunities to 
partner with dam and canal operators, engineers, and 
other professionals to develop drone services in this 
industry. Interested parties can contact:
Jeff Rizza, Rushmore Drones’ chief pilot:  
jeff@rushdrones.com or 406.318.9075.  
Visit our website at RushDrones.com.

UAV (Drone) Inspections for Dams and Canals

Interactive 3D model of arch dam. This model was photogrammetrically 

generated from drone-collected photographs. Note: resolution of the 

screenshot show here is much lower than the resolution achievable in 

the actual product. The model is fully interactive and can be zoomed in 

on to see detail.

Flying in front of air face to collect image data.

Detail of dam face in 3D model.
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By	John	Connors,	P.E.
Civil	Engineering	Specialist,	Montana	DNRC	

What is a wasteway? Why do we need wasteways in our 
canals? Do you spell it waste way or wasteway? If we 
are having to ask ourselves two of these three questions 
then we are likely going to have trouble in our canals 
during spring runoff.

The answer to the first question is: wasteways are a vital 
part of a canals infrastructure that is often overlooked 
or in some cases buried like a time capsule for future 
generations to unearth. More specifically, a wasteway is 
a location in the canal bank where water can leave the 

system in a controlled 
manner. In most of our 
canals that were built in 
the 1930s, the wasteways 
are concrete structures 
that have a narrow 
opening at the canals 
invert (bottom) elevation 
and a large opening a 
foot or two below the 
top elevation of the 
canal bank. The lower, 

narrower opening can be dammed up with boards to 
prevent water from running out of the canal when folks 
are trying to irrigate. Wasteways are typically located 
down canal of the headgate and at locations where 
streams or coulees empty into the canal.

Many of the wasteways in our canal systems use boards 
to control the water level in the canal. Wooden boards 
degrade faster that 
other portions of the 
wasteways, so overtime 
they begin to leak. In 
many areas, wasteways 
are only active during 
flood events, so they 
are not used frequently. 
Because wasteways 
were leaking during the 
irrigation season and 
were not being used 
most years, many canal 
owners decided to bury the wasteways in order to save 
water. This strategy has unfortunately left many canal 
systems without an outlet for flood waters. 

The answer to the second question is: we need 
wasteways in the canal to give flood water a place to 
exit. If wasteways are closed, flood waters continue 
flowing down the canal until they meet an obstruction 
like a fence, check structure, or snow drift. Water 
continues to back up and fill the canal until it overtops 
the canal bank. Canals, like most dams, are made of 
earthen material, so when water overtops and flows 
down the side it takes the dirt with it. It doesn’t take 
very long for water to cut a hole through the bank and 
breach the canal. Once the canal begins to empty, you 
are not only having to deal with the flood flows but 
also the large amount of water that has been stored 
in the canal. One mile of canal, assuming a 15-foot 

What’s in Your Wasteway?

Buried Wasteway

New Wasteway with New 

Checkboards
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bottom width and a 
4-foot depth, can store 
approximately 11 acre-
feet of water, enough to 
fill a small reservoir. 

Another problem with 
a canal breach is you 
have little control over 
where it is going to 
happen and what affect 

the subsequent flooding will have. Canal breaches in 
urban areas can cause a significant amount of damage 
to homes, road and other infrastructure. In rural areas, 
floodwater and debris from a breach can damage roads, 
culverts, and crops. In either case, the cleanup and 
repair can cost the canal owner s lot of money.

Wasteways are a designed to be a controlled breach in 
the canal. They were originally located in areas where 
releasing water downstream will not cause significant 
damage to surrounding properties. I use the term 
originally because in some cases the wasteways have 

been unused, buried, or 
lost and the properties 
below them have been 
developed. This causes 
conflicts between the 
canal operators and the 
surrounding land owners 
when the wasteways 
need to be used.

The best way to avoid 
all the headaches 

associated with canal over topping and breaches is to 
get wasteways open and check structures closed in the 
fall, as part of your annual maintenance. Having things 

ready to go in the fall 
prevents the scenario 
where we can’t get 
the wasteways open 
because of flooding or 
the area being snow 
bound in the spring. 
Before irrigation season, 
make sure you have 
suitable check boards 
in the wasteway that 
limit leakage. This will help reduce the urge to bury the 
structure to stop seepage. Buying a new set of check 
boards is a lot cheaper than having to fix a canal breach. 
If you are wondering if you have a wasteway, start 
looking for concrete structures where major drainages 
intersect the canal. Having an active wasteway also 
shows adjacent landowners that this is a vital part of 
your canal infrastructure and they should count on the 
drainage area getting wet from time to time. 

In the end, this is just a friendly reminder to first find 
your wasteways and then get them operational. It’s 
likely that many of us are going to experience some 
form of flooding this spring so having your wasteways 
operational may save 
you from spending lot of 
time and money fixing 
the canal when irrigation 
season begins. 

The answer to question 
three is: I think you can 
spell it however you 
want. It’s like floodplain 
and headgate, nobody 
agrees on the spelling.

Snow Drift Blocking the Canal Large Canal Breach

Canal Breach

Functioning Wasteway

MADCS Officers:
President
Jeremiah Theys, PE
Great West Engineering, Inc.
(406) 495-6193
jtheys@greatwesteng.com
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John Crowley
Bitterroot Irrigation District
(406) 961-1182
bigditchone@gmail.com
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Mary E. Baker-Youderian, CPA, CFE
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(406) 566-2757
mary@youderianconst.com
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Vicki Baker
Teton Cooperative Reservoir Co.
(406) 469-2298
mvbaker@3rivers.net

MADCS Board 
of Directors:
Molly Davidson
Morrison Maierle Inc.
(406) 542-8880
mdavidson@m-m.net

Dan Doornbos
Ruby River WUA
(406) 842-5032
rubybaly@3rivers.net

Larry Draper
(406) 961-1490
madc1@gmail.com

Robert Goffena
Deadmans Basin WUA
(406) 323-1495
goffenar@midrivers.com

Lezlie Kine
Willow Creek WIJA
(406) 581-0787
h2omt@hotmail.com

Vernon Stokes
Pondera Canal & Reservoir Comp.
(406) 279-3315
pccrc@3rivers.net

Cole Peebles
Pondera Canal & Reservoir Comp.
(406) 289-0531
pccrc@3rivers.net
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ADVERTISE WITH MADCS

MADCS is now accepting new 
advertisers! Advertising packages 

include:

Gold	Member:	$400	
1/2 page newsletter ad Website ad

Silver	Member:	$300	
1/4 page newsletter ad Website ad

Bronze	Member:	$100	
Business card in newsletter

Contact Mary Baker-Youderian via 
email at mary@youderianconst.com 

to secure your spot now!
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MADCS 
Sustaining 
Affiliates:
Hydro	Component	Systems
4719 NE Salmon Creek Street
Vancouver, WA 98686
• Shane Scott

Fix	Canal	-	Aqualastic	and	
Weedmaster
PO Box 675
Nine Mile Falls, WA 99026
• Jill Carding

Huesker,	Inc.
• Roy McClinton

HDR
• Ben Fennelly
• Matt Peterson 
• Dan March

Morrison-Maierle
PO Box 6147
Helena, MT 59602
• Antia Schontz
• Sarah Garland
• Mark Brooke

Performance	Engineering	and	
Consulting
7100 Commercial Avenue, Suite 4
Billings, MT 59101
• Scott Aspenlieder
• Robbie Newhart

Great	West	Engineering
2501 Belt View Drive
Helena, MT 59602
• Jeremiah Theys
• Jonathan Weaver

WWC	Engineering
1275 Maple Street, Suite F
Helena, MT 59601
115 East Main
Lewistown, MT 59457
• Shawn Higley (Helena)
• Garth French (Lewistown)

2M	Company
1215 Cordova
Billings, MT 59101
• Dan Ruff
• Roger Long
• Rory Campbell

Cygnet	Enterprises	NW,	Inc.	
107 Queens Court
Nampa, ID 86687
• Zach Kuzinar

B.A.FISCHER
2178 Centurion Place
Boise, ID 83709
• Jim Kaiserman
• Blake Fischer

Xylem	Dewatering	Solutions
3860 Helberg Drive
Helena, MT 59602
• Scott Lackey

Belzona	Rocky	Mountain,	Inc.	
7615 Half Avenue Loop #6
Missoula, MT 59802
PO Box 3031
Mills, WY 82644
• Nick Dana (Missoula)
• John Stewart (Mills)

DOWL
222 North 32nd Street, Suit 700
Billings, MT 59101
• Julie Rux
• Joshua Carter
• Tim Kienitz

Forterra	Pipe	and	Precast
7 West 6th
Helena, MT 59601
• Mike Meredith
• Duane Loken
• Rick Langguth 
• Shane Scott


