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THANK YOU to the three business’s for
Their paid advertisement with MADCS.
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Specializing in Dams,
Irrigation and
Natural Resources
Engineering
Ken Salo, PE - (406) 495-3472
Molly Davidson, PE - (406) 542-4825
Russ Anderson,PE - (406) 495-3531
www.m-m.net

Top: Flower Creek Dam, Libby, MT
Bottom: DNRC Martinsdale Inlet Canal Trash Rack and Headworks,
Martinsdale, MT.

BILLINGS • BOZEMAN • GREAT FALLS
HELENA • KALISPELL • MISSOULA
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2015 MADCS Annual Conference Vendors
Jim

Kaiserman

B.A. Fischer Sales, Co.

Blake

Fischer

B.A. Fischer Sales, Co.

Bill

Rawlings

B.A. Fischer Sales, Co.

Roy

McClinton

Huesker Geocomposites, LLC

Forrest

Cronia

Huesker Geocomposites, LLC

Lucille

Mooney

Full Moon Enterprises, LLC DBA Shotcrete MT

Larry

Mooney

Full Moon Enterprises, LLC DBA Shotcrete MT

Brian

Broyles

2m Company Inc.

Tim

Groener

2m Company Inc.

Cliff

McKay

2m Company Inc.

Jeff

Sanger

Worthington Products, Inc.

Shane

Scott

Worthington Products, Inc.

Tom

Viall

TrueNorth Steel

Clyde

Bennett

TrueNorth Steel

Sarah

Muessig

TrueNorth Steel

Shawn

Higley

WWC Engineering

Garth

French

WWC Engineering

Greg

Reid

WWC Engineering

Mike

Pearce

SePRO Corporation

Dale

Carpenter

UPI

Jill

Carding

Fix Canal - Carding-Winfield Sales & Marketing, LLC

Scott

Lackey

Xylem Dewatering Solutions

Ricky

Brown

Xylem Dewatering Solutions

Sean

Russell

Xylem Dewatering Solutions

Greg

Gabel

DOWL

Tom

Pluemer

DOWL

Tim

Kientz

DOWL

Jason

Thom

DOWL

Russell

Reed

DOWL

Joshua

Carter

DOWL

Steve

Weisenberger

DOWL

Russ

Anderson

Morrison-Maierle, Inc

Molly

Davidson

Morrison-Maierle, Inc

Ken

Salo

Morrison-Maierle, Inc

Anita

Shontz

Morrison-Maierle, Inc

Mike

Dana

Belzona Rocky Mountain Inc.

Nick

Dana

Belzona Rocky Mountain Inc.

Dennis

Dirks

Contech Engineering Solutions, LLC

Jeremiah

Theys

Great West Engineering

Cole

Peebles

Great West Engineering

Ryan

Elliot

Great West Engineering

Doug

Kleweno

Cygnet Enterprises NW, Inc

Duane

Loken

Cretex Concrete Products
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jim@bafischer.com
blake@bafischer.com
bdsales@questoffice.net
rgmcclinton@hueskerinc.com
fcronia@hueskerinc.com
lm@fullmoonmt.com
larry@shotcretemt.com
bbroyles@2mco.com
tgroener@2mco.com
cmckay@2mco.com
jsanger@tuffboom.com
shane@sscottandassociates.com
tom.viall@truenorthsteel.com
clyde.bennett@truenorthsteel.com
sarah.muessig@truenorthsteel.com
shigley@wwcengineering.com
gfrench@wwcengineering.com
Greid@wwcengineering.com
robins@sepro.com
dale.carpenter@uniphos.com
jill@fixcanal.com
scott.lackey@xyleminc.com
richard.brown@xyleminc.com
sean.russell@xyleminc.com
ggabel@dowl.com
tpluemer@dowl.com
tkienitz@dowl.com
jthom@dowl.com
rreed@dowl.com
jcarter@dowl.com
sweisenberger@dowl.com
randerson@m-m.net
mdavidson@m-m.net
ksalo@m-m.net
ashontz@m-m.net
mdana@belzonarockymountain.com
nick@belzonarockymountain.com
ddirks@conteches.com
jtheys@greatwesteng.com
cpeebles@greatwesteng.com
relliott@greatwesteng.com
dkleweno@cygnetenterprises.com
dloken@cretex.com

Flathead Indian Irrigation Project - Post C Canal Emergency Repair
By Jeff Olsson, DOWL

On Tuesday, June 14th, 2016 a concrete drop structure failed on the Post C Canal of the Flathead Indian Irrigation Project (FIIP) in northwest Montana. Operations and maintenance of the Project is performed by the BIA, based out of their local headquarters in St. Ignatius, Montana. The Post
C Canal is located downstream of Ninepipe Reservoir, has a capacity of 120 cubic feet per second
(cfs), and provides irrigation water to several thousand acres. The failure required FIIP to shut down
the canal and terminate water deliveries to lands served by the canal while emergency repairs were
completed. In addition to the loss of the drop structure, the failure resulted in severe head cutting
extending roughly 150 feet upstream. This upstream erosion released a large quantity of sediment,
which was deposited in the canal downstream.
The BIA and FIIP made two immediate emergency response decisions that proved to be extremely effective: First, the day after the failure, FIIP crews began work to flatten the near vertical
slopes to provide safe access for construction equipment, and began removal of the sediment deposited in the downstream canal. Within three days, FIIP had completed this preparatory work, and the
site was ready for survey and design of repairs. Simultaneously, the BIA was assembling an emergency response team (ERT) consisting of BIA personnel, local FIIP personnel, and the engineering
consultant DOWL. The ERT, which met almost daily over the course of the project, included individuals of various backgrounds and well over 200 years of combined experience. The structure of the
ERT allowed decisions that would normally take weeks or months to be made immediately.
The original concrete drop structure carried water down an elevation drop of 20 feet in a
trapezoidal concrete chute, with a concrete stilling basin. Although the stilling basin was largely intact, the chute itself had completely collapsed due to undermining, and the canal grade had been
changed radically. Instead of the elevation drop being concentrated at the original drop location, following the failure, the drop was distributed across two locations spaced roughly 200 feet apart.

5

cont. Flathead Indian Irrigation Project

The two key design goals of FIIP and the BIA for this project were to return the canal to operation as quickly as possible, while providing an essentially permanent repair. Although cast-in-place
concrete would provide a structure with the greatest longevity, this would have required several
months of construction, and would likely have resulted in a complete loss of the remainder of the
irrigation season for the irrigators relying on this canal. The ERT therefore focused on alternative
construction methods and materials, including: pipe drop, riprap, grouted riprap, gabions, and
“ecology blocks” (eco-blocks). Eco-blocks are large, precast concrete blocks with dimensions of 6-ft x
2-ft x 2-ft. They are cast with a keyway which allows for “tongue-and groove” assembly which improves stability when the blocks are stacked. Concrete batch plants commonly cast eco-blocks as a
way of salvaging excess concrete, making them readily available and relatively inexpensive. The ERT
selected eco-blocks as the preferred alternative due to their immediate availability and cost effectiveness, ease of construction, because they can be easily modified in the future if necessary, and the
expectation that they will provide a greater service life than riprap or gabion alternatives.
The ERT also employed several other cost saving design measures. Rather than trying to restore the canal to the pre-failure grade, two drop structures were designed to fit the new canal grade
left by the head cut. While this decision saved construction time and cost, it is also expected to provide a more stable end product, as it reduces the height to which the blocks need to be stacked and
minimizes the need for fill material. In addition, the lower of the two drop structures (Drop #2) discharges directly into the energy dissipation basin of the original structure. Salvaging and reusing
this portion of the original structure required construction of a cutoff wall and drain system to deal
with seepage from between the joints in the blocks, but provided a significant savings in construction time. DOWL modeled the block structures using 3-dimensional drafting software to visualize
how the block assemblies would fit the site, allow for interactive design refinements, and to facilitate
construction by the FIIP construction crew through improved clarity of the design drawings.
In order to quickly return the canal to service, both the design and construction schedules
were extremely compressed. The following graphic illustrates the timeline of the design and construction tasks associated with the project.
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Cont. Flathead Indian Irrigation Project

The presence of the ERT and the expedited decision making process it provided allowed the
design to be advanced from conceptual hand-sketches on Monday June 20th to 95% plans by Friday
June 24th. After initial struggles to find a supplier capable of meeting Federal procurement regulations, eco-blocks were ordered late in the week and nine tractor trailers left the Helena Sand and
Gravel plant in Helena, Montana headed for St. Ignatius on Saturday morning, June 25th. Working
from the 95% plan submittal, FIIP had already begun construction prior to arrival of the blocks, and
assembly began on the lower drop (Drop #2) on Sunday June 26th. Drop #2 was completed on June
29th, roughly two weeks after the canal failure, and Drop #1 followed close on its heels. FIIP crews
worked through the 4th of July weekend completing riprap placement, riprap grouting, and final site
grading, allowing canal operations to resume on July 7th, just 23 days after the failure.

Lessons Learned:


Immediate work by FIIP to improve access and site grading saved several days of construction time.



BIA’s decision to assemble an ERT brought decision makers and designers together with the superintendent of the field crew to facilitate stream-lined design review and decision making processes.



Beginning construction from the 95% design plan submittal worked well, particularly since an experienced, full-time inspector was provided to help identify and resolve issues that arose during construction.



Acquisition of materials under Federal procurement regulations was a challenge, due largely to a lack of
local vendors with current registration information in the Federal procurement system.



Use of eco-blocks allowed for quick assembly, was both a time and cost savings measure, and is anticipated to provide a longer service life over other emergency repair options considered.



A FIIP stockpile of riprap provided an immediate source of materials for the project at limited cost; procurement of riprap from a commercial source would likely have resulted in significant delays.



Knowing the irrigation season was already in full swing and irrigators were relying on the project to deliver water, FIIP crews worked seven days a week, including through the 4th of July holiday weekend, returning the canal to service as quickly as possible.
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Cont. Flathead Indian Irrigation Project

Photo 1: Post C Canal immediately after failure. Remnants of original drop
structure in foreground.

Photo 2: Remnants of the inlet end of the original concrete
chute/drop structure.

Photo 3: Photo taken from similar angle as Photo 1 after FIIP work crews
completed initial site grading and preparatory work.

Photo 4: Concrete stilling basin after initial site grading and preparatory
work. This basin will be reused, and Drop #2 will discharge directly into
this structure.
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Cont. Flathead Indian Irrigation Project

Photo 5: 3-Dimensional (3D) CAD rendering of Drop #1. 3D drafting
was used as a design tool to allow the block layout to be “visualized”
and to quickly review potential design changes.

Photo 6: Drop #1 eco-block assembly. Drop #1 is design to accommodate
Flows greater than the block elevations, therefore grouted riprap will be
installed on the side slopes subsequent to this photo.

crete

Photo 7: Drop #2 level 1 eco-blocks and drain system. A cast-in-place concutoff wall will later be poured in this trench.

Photo 8: Setting the final block of Drop #2.

9

Cont. Flathead Indian Irrigation Project

Photo 9: Drop #1 in operation after construction.

Photo 10: Drop #2 in operation after construction.

Photo 11: Drop #2 discharging into reused concrete stilling basin.

Photo 12: Drop #2 in foreground Drop #1 in background.
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DEPARTMENT OF NATURAL RESOURCES AND
CONSERVATION FUNDING UPDATE
ALICE STANLEY, CHIEF RESOURCE DEVELOPMENT BUREAU

RRGL GRANT APPLICATIONS
This spring, the DNRC received 94 applications for grants from the Renewable Resource Grant and
Loan (RRGL) program totally $11.4 million. Of those applications, we received 28 irrigation projects
totaling $3.4 million in requested project money. These RRGL applications are currently under review for technical and financial feasibility and the degree to which they will benefit and develop renewable resources.
I attached a list of RRGL irrigation applications in alphabetical (not ranked) order. We should have a
list of projects by rank on our website sometime in December. I’ll be sure to let Sharon Foster know
as soon as we make it public. The legislature will determine how many projects on this list are funded. That decision will be made by the end of April, then funding available July 2017.
I have had a chance to look at the projects and note that there are some very strong irrigation applications. But not many new applicants! I am looking for suggestions on how to encourage managers
of systems that rarely show up on our grant lists to apply for an RRGL grant.
DNRC HAS A NEW RRGL PROGRAM MANAGER:
Lindsay Volpe has been in the RRGL program for several years and really hit the ground running after taking on the RRGL program after Pam Smith’s retirement. Consider inviting Lindsay to visit
your system so she can become more familiar with the irrigation infrastructure needs out there.
Ann Kulczyk and Lindsay’s contact information below.
RRGL Program Manager

Irrigation Development Grant Program Mgr

Lindsay Volpe

Ann Kulczyk

406-444-9766

406-228-4129

lmvolpe@mt.gov

akulczyk@mt.gov

IRRIGATION INFRASTRUCTURE FUNDING
I think everyone who gets a newspaper knows that aging infrastructure is a hot topic in Montana’s
political arena this year. And thanks to the efforts of MADCS, MWRA and Mike Murphy, many infrastructure funding discussions include irrigation systems. But remember that especially in Montana,
individuals have a strong voice. Try to keep in touch with your legislators and county commissioners
about the importance of your operation in their districts as we get closer to the 2017 Legislative Session.
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DNRC RENEWABLE RESOURCE GRANT PROGRAM MAY 2016 APPLICATIONS FOR IRRIGATION PROJECTS
In Alphabetical Order by Applicant
Project Title

Requested
Amt.

Bozeman, City of

Sunset Hills Cemetery &Lindley Park Water Conservation

$125,000.00

Broadwater CD

Avalanche ID Irrigation System Improvements

$125,000.00

Broadwater CD

Big Springs Ditch Water Conservation, Phase 2

$125,000.00

Buffalo Rapids ID 1

Lateral 20.6 Pipeline Conversion, Phase 2

$125,000.00

Buffalo Rapids ID 2

Shirley Main Canal Rehabilitation

$125,000.00

Clinton ID

Main Canal Wasteway Rehab and Intake Canal Impr

$125,000.00

Fort Peck Tribes

Lateral L-42M Rehabilitation, Phase 1

$100,000.00

Fort Shaw ID

D-System Water Conservation

$116,004.65

Glen Lake ID

Costich Drop Rehabilitation , Phase 1

$125,000.00

Helena Valley ID

Gate Automation

$124,863.00

Helena Valley ID

Lateral 14.8 Rehabilitation, Phase 1

$125,000.00

Huntley Project ID

Lower Main Canal Lining, Phase 2

$125,000.00

Huntley Project ID

Tunnel 2 - Discharge Line Rehabilitation

$125,000.00

Hysham ID

Re-Lift Canal Improvement

$125,000.00

Lockwood ID

Pump Station Rehabilitation

$125,000.00

Lower Yellowstone Irrig. Project

Lateral O Check and Terminal Wasteway Rehabilitation

$125,000.00

Malta ID

Exeter Siphon Replacement

$125,000.00

MT DNRC-Water Resources Div.

Nevada Creek WP - Douglas Canal Lining Replacement

$125,000.00

MT DNRC-Water Resources Divi.

East Fork Rock Creek Main Canal Lining

$125,000.00

MT DNRC-Water Resources Divi.

Flint Creek WP - Allendale Canal Intake & Fish Screen

$125,000.00

MT DNRC-Water Resources Divi.

Broadwater Missouri Canal System Study and Masterplan

$100,000.00

Pondera County CD

Pondera Cnty Canal & Reser Co. KB2 Canal Rehabilitation

$125,000.00

Sidney Water User ID

Main Canal Pipeline Conversion

$125,000.00

Stillwater CD

Yanzick/Brey-Riddle Ditches Irrig System Improvements

$125,000.00

Sweet Grass County CD

Boe-Engle Ditch Diversion Infrastructure Improvements

$106,638.54

Tin Cup WSD

Water Conservation

$125,000.00

Toston ID

Main Canal Rehabilitation

$125,000.00

Ward ID

Canal Intake Improvements

$125,000.00

Applicant Name
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