
1 

Montana Association of Dam and  
Canal Systems 

 

MADCS 

August, 2013 

Issue 12 
http://www.madcs.org 

 

MADCS Officers 
President  

Vernon Stokes 

Pondera Canal & Reservoir Co. 

(406) 279-3315 

pccrc@tetonwireless.net 

 

Vice President 

Lezlie Kinne 

Willow Creek WUA 

(406) 581-1787 

h2omt@hotmail.com 

 

Treasurer 

Larry Draper  

Fred Burr WUA  

(406) 961-1490 

madcs1@gmail.com 

 

Secretary  
Mary Baker-Youderian, CPA,CFE 

Youderian Construction  

marybaker@youderianconst.com 

 
Administrator 

Sharon Foster 

(406) 431-9266 

sharonfoster@bresnan.net 

 

MADCS Board of Directors 

Molly Skorpik 

Morrison-Maierle Inc. 

mskorpik@m-m.net  

 

Robert T. Goffena 

Deadman’s Basin WUA 

goffenar@midrivers.com 

 

Dan Doornbos 

Ruby River WUA 

rubybaly@3rivers.net 

 

Alfred Brule 

Orchard Homes Irrigation Co. 

abrule@envirocon.com  

 

Kevin Bales 

Crazy Mountain Ranch 

kevin.l.bales@altri.com  

 

Jeremiah Theys, PE 

Great West Engineering, Inc. 

jtheys@greatwesteng.com 

 

Vicki Baker  
Teton Cooperative Reservoir Co.  

Greetings from the MADCS President 
  
I hope everyone has had a great summer and is excited to attend the MADCS fall 
conference this October in Bozeman.  With fall maintenance season coming soon 
we can all pick up some construction tips with the great line up of speakers.  I 
have several ditch lining projects that I will be starting this fall so I look forward 
to the session on canal lining performance.  Legal liability of dam ownership is a 
responsibility that all dam owners need to know.  Flow measurement is a skill 
that all managers and ditch riders need to master.  All canal owners have an is-
sue with aquatic weeds.  Learning what treatments to use and when to use them 
can make your irrigation season run more efficiently.  These are a few of the 
topics that will be covered at the workshop.  I would like to thank everyone in-
volved with the preparation of this workshop.  I hope to see you all in Bozeman.   
 

Best regards 
Vernon Stokes 

______________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 

Below is a DRAFT Tour & Agenda Schedule  
for the 2013 Workshop 

 MONTANA ASSOCIATION OF DAM AND CANAL SYSTEMS (MADCS) 
__________________________________________________________________________________________________________________________________________________________________________ 

OCTOBER 15, 2013 
Holiday Inn & Convention Center, Bozeman, MT 

TOUR 
Middle Creek (Hyalite Reservoir)  

______________________________________________________________________________________________________________________________________________________________________________________________________________ 
 

OCTOBER 16, 2013 
2013 Workshop 

Holiday Inn & Convention Center, Bozeman, MT 

DRAFT AGENDA 
Below are a few topics at the workshop: 

Hebgen Intake Rehabilitation – History and Construction Progress 
Canal Lining Performance Study 

Legal Liability of Dam Ownership in Montana 
Flow Measurement Options for Pipeline and Open Channel Flow 

Open Channel Flow Measurement – Practical Applications & Considerations 
SPECIAL SESSION - Construction Management for Dam & Canal Owners aka 

“Running a Successful Construction Project” 

mailto:pccrc@tetonwireless.net
mailto:h2omt@hotmail.com
mailto:madcs1@gmail.com
mailto:mvbaker@3rivers.net
mailto:jtheys@greatwesteng.com
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2012 MADCS Annual Conference Vendors 

Jill Winfield 
AquaLastic 
P. O. Box 675 
Nine Mile Falls, WA 99026 
 
Larry Fischer 
BAFSCO 
2178 Centurion Place 
Boise, ID 83709 
 
Mike Dana 
Belzona Rocky Mountain, Inc. 
882 Sleeping Child Road 
Hamilton, MT 59840 
 
Scott Curry 
Ben Taylor, Inc. 
P. O. Box 482 
Valier, MT 59486 
 
Dennis Dirks 
Contech Construction Products 
2906 N. Montana  
P. O. Box 5478 
Helena, MT 59601 
 
John Selby 
Cygnet Enterprises NW 
4195 E 3RD Avenue 
Post Falls, ID 83854 
 
Jay Thom 
DOWL HKM 
222 N 32ND Street Suite 700 
P. O. Box 31318 
Billings, MT 59107 

Jackie Nguyen 
GSE Environmental 
19103 Gundle Road 
Houston, TX 77073 
 
Forrest Cronia 
Huesker 
P. O. Box 411529 
Charlotte, NC 28241 
 
Ray Fuller 
M.E.T. Valves and Controls 
4167 Marlin Court 
East Helena, MT 59635 
  
Ken Salo 
Morrison Maierle Inc. 
1 Engineering Place 
P. O. Box 6147 
Helena, MT 59604-6147 
 
Zach Thode 
Rubicon Water 
4563 Denrose Court 
Fort Collins, CO 80524 
 
John Humphreys 
Sutron Corp. 
1684 Gentlewind Street 
Boise, ID 83706 
 
Melissa Widseth 
Thomas Dean & Hoskins Inc.  
1800 River Drive North  
Great Falls, MT 59401-1301 

Dale Carpenter 
United Phosphorus, Inc. 
116 East Porter 
Kuna, ID 83634 
 
Bill Murphy 
Waterman 
5605 Bitter Brush Place 
P.O. Box 323 
Caldwell, ID 83606 
 
Dale Hanson 
Western States Insurance 
214 West Main 
P.O. Box 1800 
Hamilton, MT 59840 
 
Shane Scott 
Worthington Products, Inc. 
3405 Kuemerle Avenue NE 
Canton, OH 44705 
  
Scott Aspenlieder 
WWC Engineering 
1275 Maple Street Suite F 
Helena, MT 59601 
 
Ricky Brown 
Xylem Dewatering Solutions 
3860 Helberg Drive 
Helena, MT 59602 

THANK YOU TO ALL VENDORS FOR  

PARTICIPATING IN THE  

2012 MADCS CONFERENCE IN BUTTE, MT 
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Pondera County Canal & Reservoir Company  
Wasteway Reservoir Project 

Russ Anderson, PE, CFM 
Morrison-Maierle, Inc. 

 

 Morrison - Maierle Inc. (MMI) and Pondera County Canal and Reservoir Company (PCCRC) teamed up in 
2011 to improve the efficiency of the PCCRC irrigation delivery system.  The strategy was to create a wasteway 
storage reservoir near the end of the system that helps PCCRC meet water delivery needs to water users with-
out wasting water.  Reducing or eliminating waste flows from the water delivery system not only improves irri-
gation efficiency and conserves resources; it also reduces erosion of the wasteway channel and sedimentation 
into the Dry Fork of the Marias River.  MMI worked with Vern Stokes, PCCRC Manager, to identify feasible sites 
and prioritize them by taking into account the potential for storage, proximity to fields that could be irrigated 
by the reservoir, and the volume of water saved.  PCCRC decided to apply for a Renewable Resources Grant 
through the Department of Natural Resources and Conservation program at the highest priority site.  The grant 
application included a conceptual design for the wasteway reservoir, cost estimate, and the estimated water 
savings.  
 The estimated benefits from the selected wasteway reservoir include eliminating approximately 239 
acre-feet of wasteway flows each year, providing 25 acre-ft of storage, create 5 acres of new wetlands, and pro-
vide a high level of reduction in sediment and nutrient loading in the Dry Fork of the Marias River.  The 
wasteway reservoir is close enough to a shareholder’s field for them to pump directly from the reservoir. 
After the RRG application was funded, a final design was completed by MMI and Big Sky Subsurface 
(Geotechnical Engineer).  MMI completed a topographic survey of the dam site, which allowed for final dam de-
sign and reservoir sizing. When the location of the dam was determined, a targeted geotechnical evaluation was 
performed. ArcMAP was utilized to determine the watershed boundary, which was necessary to complete the 
hydrologic analysis for the outlet works of the reservoir.  The outlet works includes an outlet pipe at the toe of 
the dam, a primary spillway with a drop inlet structure, and an emergency spillway on the left abutment. With 
highly corrosive soil and a large diameter drop inlet structure required, a concrete manhole was used to pro-
vide a cost effective and corrosion resistant solution. The outlet pipe is controlled with a butterfly valve and al-
lows PCCRC to drain the reservoir for maintenance. 
 PCCRC personnel constructed the dam using company and rental equipment during November and De-
cember of 2012. The reservoir was completed and began to fill during the spring 2013 runoff. A pump site was 
constructed at the reservoir to route water to the water user’s fields. The fields were previously difficult for 
PCCRC to deliver water to without introducing significant waste flows.  

 
  
 
 
     
  
 
 

 
 
 

Figure 2.    Wasteway Reservoir & Dam 

Figure 1.  
Wasteway Reservoir Location     

Figure 3.    Primary Spillway with Walk-
way and Trash-rack. 
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Eureka Reservoir – 2012 / 2013  
Rehabilitation Summary 

Craig Nadeau,  
TD&H Engineering 

 

 Eureka Reservoir, located approximately 
7.5 miles northwest of Choteau, Montana, is owned 
and operated by the Teton Cooperative Canal Com-
pany (TCCC).  This reservoir impounds approxi-
mately 5,500 acre-feet of irrigation water at full 
pool.  The main earthen dam is approximately 31 
feet high and was originally constructed in 1936.  
The original outlets works, still in service prior to 
the rehabilitation, consisted of a 36-inch, galva-
nized, bituminous-coated, corrugated metal pipe 
(CMP) and vertical slide gate.  The dam is classified 
as a “high hazard” structure per the DNRC Dam 
Safety Program.  Over the 75-year operating life of 
the structure, the outlet conduit had experienced 
severe settlements and deformation.  In addition, a 
degree of seepage has historically been observed 
on the downstream side of the dam. 
 An inspection performed in 2009 indicated 
that the existing outlet works was in dire need of a 
repair or replacement to facilitate continued use.  A 
subsequent geotechnical investigation was per-
formed and monitoring wells were installed.  The 
investigation noted that the existing embankment 
is closely underlain by highly-fractured weathered 
sandstone and water flow is confined within this 
zone.  Seepage models were created which con-
firmed that the majority of the seepage occurs 
within the fractured bedrock which creates rela-
tively high uplift pressures at the toe of the em-
bankment.  Based on these findings, a replacement 
alternative was preferred as it allowed the size and 
hydraulic capacity of the structure to be restored.  
A replacement approach also allowed for the instal-
lation of a chimney drain within the portion of the 
embankment removed during the rehabilitation of 
the outlet structure which will help control seepage 
paths and reduce uplift pressures. 
 
 

 
 
 
 
 
 
 
 

 

 To avoid delays with the operation of the reser-
voir, construction began in late August, 2012 to replace 
the existing outlet works.  The existing CMP pipe and gate 
riser were removed and the excavation was extended to 
suitable bedrock material to facilitate construction of the 
new system.  Complications were experienced throughout 
the construction process due to water trapped within 
bedrock fractures and adverse winter conditions which 
occasionally delayed construction.  During late 2012, a 
new 42-inch (I.D.) pressure-rated, reinforced concrete 
pipe (RCP) and 84-inch (I.D.) pre-cast concrete riser were 
installed.  The replacement pipe was supported on sand-
stone bedrock using a reinforced cast-in-place concrete 
cradle.    

 
 
 
 
 
 
 
 
 
 

  
 
 
 
 To avoid delays with the operation of the reser-
voir, construction began in late August, 2012 to replace 
the existing outlet works.  The existing CMP pipe and gate 
riser were removed and the excavation was extended to 
suitable bedrock material to facilitate construction of the 
new system.  Complications were experienced throughout 
the construction process due to water trapped within 
bedrock fractures and adverse winter conditions which 
occasionally delayed construction.  During late 2012, a 
new 42-inch (I.D.) pressure-rated, reinforced concrete 
pipe (RCP) and 84-inch (I.D.) pre-cast concrete riser were 
installed.  The replacement pipe was supported on sand-
stone bedrock using a reinforced cast-in-place concrete 
cradle.  The new design also included a vertical chimney 
drain and downstream sand filter connected to slotted 
PVC drain lines.  The chimney extends from the excava-
tion base up to the high pool elevation of the reservoir 
over the full width (perpendicular to the RCP) of the exca-
vation.   

Photo 1 –  
Removal of exist-
ing CMP pipe and 
riser. 

Photo 2 –  
Installed RCP outlets 
works and base for  
precast riser.  Water 
located along the cradle 
was due to seepage 
through supporting  
bedrock strata. 

Photo 1 – Removal of exist-
ing CMP pipe and riser. 
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 The majority of the earthen embankment had been reconstructed by mid-December and construction 
was further delayed at this time while waiting for the gate assembly to arrive.  Upon arrival in early January 
2013, the contractor noticed that horizontal displacements on the order of one to two inches had occurred within 
the precast concrete riser which impacted the water-tight seal and structural integrity of the unit.  TD&H re-
sponded quickly and performed a detailed field inspection and failure of the precast riser joints under the ap-
plied lateral loading associated with the embankment backfill.  We believe structural integrity of the joints may 
have been further impacted by the use of a field applied mastic compound placed on each riser joint.  Placement 
of final riprap on the upstream slope around the riser was completed with notification of our office.  Impact to or 
live load on the structure associated with the construction equipment used may have sufficient to additional 
loading to cause the joint failure observed.   
 Several repair options were evaluated and the primary factor was the timeliness of the repair in order to 
avoid detrimental impacts on the upcoming irrigation season.  At this point in time, the complete removal and 
replacement of the precast riser would have resulted in considerable delays in the project and would have pre-
vented water impounded prior to irrigation season.  TD&H took the lead and designed a slip-line repair of the 
riser which would allow for the water-tight performance and the structural integrity of the riser to be corrected 
without requiring the removal of the embankment soils.  A steel pipe insert (½-inch wall thickness) with an out-
side diameter of 68 inches and a length of 26 feet was placed inside the existing riser.  The annulus between the 
steel and the existing precast riser was filled using cement grout. 
 Following approval by the owner, the repair was designed, fabricated, and installed in approximately one 
month.  After the installation of the repair, an inflatable packer was used to seal the horizontal RCP and the diver-
sion of water began while the remaining gate assembly was installed.  Final completion of the construction phase 
is anticipated in April 2013 and continued monitoring of the embankment performance will be performed by 
TD&H throughout the upcoming irrigation season.       

Photo 2 –  
Installed RCP outlets 
works and base for  
precast riser.  Water 
located along the cradle 
was due to seepage 
through supporting 
bedrock strata. 

Photo 3 –  
Installation and 
compaction of 
sand filter  
adjacent to the 
RCP outlet pipe. 

Photo 4 –  
Installation of chimney drain 
section during reconstruction  
of the embankment. 
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Deadman’s Basin Dam Gatehouse Project  
Josh Carter, P.E.  

Water Resources Engineer  
 

 Deadman’s Basin Dam and Reservoir is located approximately 9 miles west of Ryegate, MT in Wheatland 
County.  Deadman’s Basin is an off-stream reservoir with an approximate total storage capacity of 76,000 acre-
feet.  The reservoir is supplied from a diversion on the Musselshell River and is primarily used for irrigation and 
recreation.  The Dam was originally completed in 1941 by the Montana State Water Conservation Board and in 
1958 the dam crest, gate tower and gate operators were raised 10 feet.  The Montana Department of Natural 
Resources and Conservation (DNRC) owns the dam with operation and maintenance performed by the Dead-
man’s Basin Water Users’ Association (DBWUA).  
 Since the dam was constructed, accessing the gate operators required climbing through a hatch located 
in the roof of the wood gatehouse and climbing down a ladder approximately 12 feet to the operating floor.  The 
two 60-inch by 60-inch cast iron slide gates were operated with a single electric motor using an exposed inter-
changeable belt drive system.  The existing gate tower operating floor was only two feet above the normal res-
ervoir full pool elevation.  
 Due to the deteriorated condition of the wood gatehouse, dangerous access and operating conditions, 
and the gate operates would be submerged during the design flood event, DNRC and DBWUA decided to pro-
ceed with improvements to the Deadman's’ Basin Dam Gatehouse.   
 DOWL HKM was retained by DNRC to complete a feasibility study, final design and construction admin-
istration for the Gatehouse Improvements project.  The primary objectives of the project were to raise the gate 
actuators above the maximum flood reservoir elevation and to improve safety.  DOWL HKM designed a new 
precast concrete gatehouse, new three-phase electric actuators located at the top of the gate tower, and various 
other features to improve operation and safety.  Other features of the project included a new steel walkway to 
access the gatehouse from the dam crest, replacing the electric feeder line to meet new power requirements, 
and new lighting and heating in the gatehouse.   
 The precast gatehouse was constructed by Missoula Concrete Construction and Intermountain Con-
struction Services, LLC of Butte, MT completed construction of the project between October 2012 and April 
2013.  

 

 
 
 
 
 
 

 
 
 
 
 
 
   



7 

Pondera SCADA (Supervisory Control and Data Acquisition) System 
Ray Fuller 

M.E.T. Valves & Controls 
 

  MET Valves & Controls in East Helena recently completed a controls upgrade for the Pondera 
County Canal & Reservoir Company (PCCRC). Morrison & Maierle was the consulting engineer on the project. 
The purpose of the upgrade was to automatically regulate the gate at the East Dam to facilitate a constant flow 
to the irrigation canal that services the water users in the area. It was also designed to allow the operators to 
manually set the gate levels from the District office if (in hand) operation is desired instead of computer adjust-
ment. 
 The project was installed and implemented by MET (Mountain Equipment 
and Technology) and included adding instrumentation and radios at three dif-
ferent locations. 
 The additions at the District office included a computer upgrade, a con-
trol panel and a 900 Mega hz unlicensed radio with antennae. 
 At the East Dam location the upgrades included a control cabinet which 
included a PLC, an OIT (operator interface terminal) radio and antennae as well 
as a pulsar ultrasonic transducer to monitor level. In addition, a temperature 
transmitter was installed in the control cabinet to monitor and relay tempera-
ture to the district office. 
 The PLC  (programmable logic computer) is the brains which receives 
data and adjusts the equipment based on programmed parameters. It runs the system. The PLC has a high and 
low set point that it will not violate. This set point is operator entered and  prevents flooding the ditch in case 
any of the devices fail while the system is being PLC operated (Auto).  
 The OIT is a touch screen interface terminal that allows the operator to monitor the process and to in-
put manual commands. 
 The radio telemetry allows the PLC to receive and send data between the control panels. An example 
would be someone at the district office entering a flow rate for the irrigation canal and sending it via radio to 
the PLC at the East Dam. The parameters are then implemented by the PLC and sent to the Auma actuator to 
facilitate the proper opening height for the dam gate. The Pulsar Ultrasonic transducer is a device that sends 
sound waves out that bounce of the water and are read by the transducer 
to determine the level of the water. 

 Antennae for radio system  

Interface Terminal 

Pulsar Ultrasonic Transducer 

Open Channel Flow Meter in 1-L 

Hein Coulee Diversion 

     Waterman Pedestal 

Waterman Pedestal with Auma Actuator 
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Pondera SCADA, cont. 
  The third location has two components leading to the irrigation canals. The weir canal with the open 
channel flow meter is called the 1-L. The other component is known as Hein Coulee. It consists of gates that 
allow the diversion of water to another system of canals. The 1-L received an updated control panel, and a new 
open channel flow meter.   
 The Hein Coulee had an existing Waterman hand crank pedestal retro-fitted with an Auma electric ac-
tuator that can be operated by the PLC at the East Dam (from the district office or the OIT at the East Dam), or 
at the location of the actuator. The gate operated by the electric actuator was fitted with a new stem to ensure 
better ware on the actuator operating nut.   
 The addition of the components just described at the three locations has allowed the staff at Pondera 
County Canal and Reservoir Company to enjoy a great deal more flexibility. Prior to the installation by MET the 
ditch rider was adjusting the gates at East Dam and Hein Coulee a minimum of 6 times per day. Now it is simply 
a matter of entering a flow rate at the District Office which is relayed to the control panel at the East Dam. The 
PLC controls the gate to maintain the necessary flow at the dam. The open channel flow meter at the 1-L moni-
tors the flow in the canal and relays the information back to the East Dam. The PLC makes any adjustments to 
the flow from the dam to maintain the desired set point. When Hein Coulee is utilized the PLC at the dam utiliz-
es a programmed formula that maintains the flow rate from the dam into the two separate irrigation canal sys-
tems.  
 The new telemetry system with automated features has made the District Office function easier as well. 
With the updates at the East Dam and the irrigation canals a lot of information has been made available from 
inside the office. At a glance they have: Lake Level, Flow Rate, Continuous Flow Total, Daily Flow Total, Tem-
perature, Ditch Level. Information can also be accessed remotely from any internet accessible location.  
 This information makes reporting a lot easier and frankly more accurate. Reportable date is stored in 
an ABB SM 500 in an Excel format. It is even possible to add a program that will print the DNRC reports in their 
proper format. 


