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We hope you’ll be able to join us for the 10th Annual MADCS Workshop
at Fairmont Hot Springs on October 8th & 9th, 2014. This year’s field trip
will be of East Fork Dam which is located about 15 miles south of Philipsburg
as well as a couple of other water projects in the area. It will be very informational since the DNRC recently made some repairs to the fish screen and
the large siphon. The agenda for Thursday’s workshop is in the beginning
stages with many interesting topics. The special session this year will be on
“talking to the media in an emergency situation.” As plans are finalized we’ll
post to this site so keep checking back and we hope to see you at Fairmont
this October.
Any questions contact:
Cindy Forgey, DNRC at cforgey@mt.gov or
Vern Stokes, MADCS President at pccrc@3rivers.net

Jeremiah Theys, PE
Great West Engineering, Inc.
jtheys@greatwesteng.com
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2013 MADCS Annual Conference Vendors
2M Company
Dan Ruff
5249 Holiday Ave.
Billings, MT 59101
(406)698-2343
druff@2mco.com

DOWL HKM Engineering Inc.
Jay Thom
PO Box 31318
Billings, MT 59101
(406)656-6399
jthom@dowlhkm.com

AMCI Wireless Solutions
Annette
17301 West Colfax Ave Ste 230
Golden CO 80401
(303)588-7504
annette@amci-wireless.com
www.amc-wirless.com

GEO-Spatial Solutions, Inc.
Rusty Merritt
PO Box 335
Bend, OR.97709
(541)241-6830
rusty@geospatial.solutions.com
Huesker Geocomposites, LLC
Forrest Cronia
Roy McClinton
PO Box 411529
Charlotte, NC 28241
(704)588-5500
fcronia@hueskerinc.com
rmcclinton@hueskerinc.com

Aqualastic
Jim Carding-Winfield
P. O. Box 675
Nine Mile Falls, WA 99026
(509)667-8487
jill@fixcanal.com
B. A. Fischer Sales Co.
Larry Fisher
Blake Fischer
2178 Centurion Place
Boise, ID 83709
(208)375-1411
bafsco@mindspring.com
larry@tredbow.com
blake@bafsco.com

Morrison-Maierle, Inc.
Russ Anderson
PO Box 6147
Helena, MT 59604
(406)495-3532
randerson@m-m.net

Belzona Rocky Mountain, Inc.
Mike Dana
882 Sleeping Child Road
Hamilton, MT 59804
(406)544-91079
mdana@belzonarockymountain.com
Lynn Schenk
36 First Lane SE
Fairfield, MT 59436
lynn@belzonarockymountain.com
Ben Taylor Inc.
Scott Curry
Landon Wester
P. O. Box 482
Valier, MT 59486
Contech Construction Products INC.
Dennis Dirks
750 Faw Road
Helena, MT 59602
(406)431-1082
dirksd@conteches.com
Cygnet Enterprises N.W.
John Selby
4195 E 3rd Ave., Suite B
Post Falls, ID 86854
(208)262-9566
JSelby@cygnetenterprises.com

M. E.T. Valves & Controls
Ray Fuller
Dennis Burgard
Nicholas Burgard
4167 Marlin Court
East Helena, MT 59635
(406)227-3319
ray@metcontrols.com
dennis@metcontrols.com
nicholas@metcontrols.com
Morrison-Maierle, Inc
Ken Salo
P. O. Box 6147
Helena, MT 59604-6147
(406)442-3050
ksalo@m-m.net
Rubicon Water
4563 Denrose Court
Fort Collins, CO 80524
Zach Thode
(970)744-1444
zthode@lehiwater.com
Damien Pearson
(970)685-7460
damien.pearson@rubiconwater.com
Eric Paul
(970)290-3842
eric.payl@rubiconwater.com

SePRO Corporation
Mike Pearce
93409 E. Holly Road
Kennewick, WA 99338
(509)385-3549
mpearce@sepro.com
Shotcrete Montana
Larry & Lucille Mooney
P. O. Box 685
Absarokee, MT 59001
(406)328-7344
larry@shotcretemt.com
lucille@shotcretemt.com
TD&H Engineering
Mike O'Brien
1800 River Drive Nort
Great Falls, MT 59401
(406)7691-3010
mike.obrien@tdhengineering.com
Dave Crawford
dcrawford@tdhengineering.com
Camille Johnson
caille.johnson@tdhengineering.com.
TruePoint Solutions
Scott Davis
3262 Penryn Road, Suite 100-B
Loomis, CA 95650
(559)301-2609
sdavis@trupointsolutions.com
United Phosphorus INC.
Dale Carpenter
116 E. Porter
Kuna, ID 83634
(208)860-1867
Dale.carpenter@uniphos.com
Xylem Dewatering Solutions
Ricky Brown
3860 Helberg Drive
Helena, MT 59602
(406)495-1335
ricky.brown@xyleminc.com
Jake Sienko
jake.sienko@xyleminc.com
Jeremy Houden
jeremy.houden@xyleminc.com
WWC Engineering
Shawn Higley
Robert Neihart
1275 Maple St. Ste F
Helena MT 59601
(406)443-3962
shigley@wwcengineering.com
rneihart@wwcengineering.com

THANK YOU TO ALL VENDORS FOR PARTICIPATING IN THE
2013 MADCS CONFERENCE IN BOZEMAN, MT
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Online Training and Pocket Safety Guide
for Dams and Impoundments
James "Scott" Groenier, PE, Project Leader, Structures
Missoula Technology and Development Center
The Forest Service has 1,745 dams on Forest Service (FS) lands that meet the requirements of
the National Inventory of Dams. The Forest Service owns and operates 499 of these dams. The remainder are non FS owned dams that are operated under Special Use Permit or other authorities.
The FS owns a variety of dam types, including concrete arch, concrete gravity, timber crib, and even
steel. However, embankment dams made of earth or rock fill constitute more than 80 percent of the FS
owned dams. About half of the FS owned dams and roughly 70 percent of the non FS owned dams are
more than 50 years old.
The U.S. Department of Agriculture, Forest Service, National Technology and Development Program, in cooperation with the Federal Emergency Management Agency, National Dam Safety Program,
developed two aids for inspection of low hazard earthen embankment dams by non-engineers. An
online training Accessing Dams and Impoundments: A Beginner’s Guide and the Pocket Safety
Guide for Dams and Impoundments are available at the Forest Service, Washington Office Dams’ Web
page: http://www.fs.fed.us/eng/dams/.

On the US Forest Service web page
scroll to bottom and click on the
picture to run the online training.

On the US Forest Service web page
scroll to bottom and click on the
picture to download a PDF
copy of the guide.
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Where’s my Water?
Nicole Vaea Langley
Copyright © 2014 by Nicole Vaea Langley
Ask any farmer how he is and he’ll tell you about the weather, but he probably cannot tell you where his water is.
After six straight years of drought in the San Luis Valley of Southern Colorado, water managers are getting creative. In this
semi-arid alpine valley, about the size of Connecticut, a person can stand anywhere and see the weather coming from any
direction, but that doesn’t give a hint about how the river will flow tomorrow.
If you want to know exactly where your water is, where it has to be tomorrow and whether you’re going to get your
turn, it doesn’t help to look out to the horizon and trust your gut. Sure, being in touch with Nature helps, but the connections
that once intimately joined humans, land, sky, and water have been strained by modern times. In the wide horizons and
dusty towns of the over-appropriated Upper Rio Grande Basin, gut instinct isn’t accurate enough to govern our shrinking
water resources or to tell us where our water is.
Everywhere in the West, even In the most remote drought-plagued rural farming communities, necessity is causing
water managers to be inventive. They need to know where everybody’s water is. Reservoir managers, ditch riders and irrigators who might never have used a computer before, are now beginning to rely on automation, cell-phone SCADA systems,
computer models, and online national weather forecasts. Yesterday’s connection between land, sky, water and humans has
changed. Today it’s all about timing, accuracy, control and a high reliance on technology. Folks are beginning to get the point
when it comes to technology: Them that’s got shall get, and them that’s not, they’re going to lose.
For farmers in the San Luis Valley, nature’s timing for the arrival of water is way off from what five or six generations have come to expect. High in the Rockies, in the Sangre de Cristos and the San Juans, spring thaws are happening sooner and faster every year, with snowmelt swelling the Rio Grande and the Conejos River (k’/NEH/huss) and their tributaries
often before the April start of irrigation season. Late spring winds often cause a “dust on snow” effect, drawing the warmth of
the sun to melt the rust-colored snowpack – causing devastating loss to farmers in the Valley below. Early summer’s
“monsoon season” dumps most of the Valley’s annual average of 7 inches of precipitation all at once – causing too much water to come too late, mostly just muddying things up. Storage in many of the Basin’s century-old reservoirs has been restricted for dam safety reasons, and Rio Grande Compact provisions often limit when we can store water. Worst of all, winter’s
snow pack is nowhere near what it used to be, causing the dry-up of rivers just when their flows are most needed. Water levels in the underground aquifer have plummeted, dropping by 1.2 million acre feet in the past few years.
Thanks to funding from the Colorado Water Conservation Board, the past few years have seen a massive effort in the
Rio Grande Basin to upgrade or to re-purpose reservoirs; to repair or replace spillways; and to help small farming communities with capital projects and water related studies. Thanks to this funding, many have built concrete diversions to tame rivers and stabilize stream banks. Automated gates are spreading throughout the system as folks get the technology needed to
find out exactly where their water is -- at all times.
Pioneers of these developments and leading the way in the Rio Grande Basin have been The Conejos Water Conservancy District and the Manassa Land and Irrigation Company, in the tiny mostly Mormon town of Manassa, Colorado. In project after project, they have helped water users to replace rock and debris diversions and hand-dug ditch systems with 21st
Century structures of concrete and steel. The District’s “whole river system” approach is breaking new ground and bringing
efficiencies in water management which were never possible before; but there is something else happening, something more
subtle and more important.
For those who tap into these new technologies, the frayed connection between land, water, sky and humans is gradually being restored,
though a few who distrust these innovations might claim otherwise. As
water resources have been diminished by drought, by years of careless
over appropriation, and by massively excessive and injurious ground water pumping, things are beginning to change, especially in Conejos County,
one of the economically poorest counties in the US. The Conejos Water
Conservancy District has introduced a network of gauging stations, combined with an accessible and relatively inexpensive telecommunications
system, and this has greatly leveled the playing field between water users.
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Cont.: Where’s my Water?

Copyright © 2014 by Nicole Vaea Langley
These days, across boundaries and ditch systems, folks really do know where their water is, and this new form of
knowing has made all the difference.
Farmers who previously might have fought for control of a muddled diversion are now working together, collaborating, pooling matching/in-kind resources to get combined grants, because they know that by joining forces they can accomplish a common goal. It’s not a perfect system but it’s a good start. Slowly but steadily the engineering is getting done,
concrete diversions and automated gates are being installed, stilling ponds and measuring weirs are quantifying and capturing data on diurnal effects and seasonal flows, information that was never known before. Farmers are starting to link up,
synchronizing the timing of their water management systems and connecting their individual farms to the overall electronically networked system. Folks now know that if there is water to be had, chances are pretty good that everyone will get
their turn.
There are no guarantees, of course, and a lot remains to be done, but the equitable management of water becomes
easier and the results are proving very beneficial. The District’s “whole river system” approach is paying off, not just in helping to reduce water losses but in restoring new levels of trust and community.
Since the Conejos River joins the Rio Grande a few miles north of the New Mexico state line, farmers here are Colorado’s last line of defense against underpaying or overpaying the State’s obligation to the Rio Grande Compact. Curtailments
on irrigation in this area provide Colorado’s last opportunity to fine-tune those deliveries, as the now diminished Rio Bravo
del Norte is shared with downstream states, all the way to the Gulf of Mexico.
Technology and a coordinated approach to water management make it possible for a farmer to look up at the sky
and watch the river go by, knowing a lot more than he could before about how much of the river must move on downstream
and how much of those flows will stay in Colorado for irrigation and multiple good objectives, and, most important, to recharge the aquifer. But there is one thing nobody knows: How much snow will we have next winter? Will the snowmelt
come on time? Will the Division Engineer’s stream flow forecasts be accurate enough to prevent unnecessary curtailments?
How can Colorado avoid overpaying or underpaying the Compact? And what is the cost of not knowing?
Water lost during a season at the actual diversion structures on the Conejos system due to over/under deliveries of
Compact water, and “correcting” those errors, has been calculated to cost about $13,500 per day. Clearly, improving stream
flow forecasts is imperative.
Accumulated snowpack in the high elevation Rio Grande Forest provides the San Luis Valley’s primary source of
water, and the timing of its melt patterns greatly affect the Valley’s agricultural economy. Colorado Water Conservation
Board has enlisted and funded the administrative support of the Conejos Water Conservancy District to deploy radar and
specific data-gathering devices, the goal being to eliminate those extremely costly forecast errors. New data will expand on
previous studies and new findings on snowpack and snow melt will be modeled to improve our understanding of the snowto-flow process. Radar will be used to gather thousands of data points, even in remote and otherwise inaccessible wilderness areas, and all of this will improve the ability of the Basin’s Division 3 engineer to eliminate errors in stream flow forecasts.
So this remote valley is being watched closely. The town of Manassa, birthplace of Jack Dempsey, “the Manassa
Mauler,” will soon bustle with world class scientists, hydrologists and computer modelers, all working to get a better handle
on where our water is, here in the Upper Rio Grande Basin. The National Center for Atmospheric Research will conduct experiments and The National Oceanic and Atmospheric Administration will provide direction and expertise. The National
Weather Service is providing in-kind technical support, time, and personnel. Everyone will benefit from these studies, particularly water
users in the Conejos watershed. It’s an exciting time. A group of citizens have come together as the Conejos River System Water Users Association and folks are joining up to learn, to get informed, and to have
a voice in shaping Colorado’s water policies. In a couple of years our
Division 3 Engineer, Craig Cotten, will have the data he needs to hit the
nail on the head for that critical April 1 forecast. Throughout the Basin
and beyond, and everyone will win – especially folks in the Conejos
watershed.
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Cont.: Where’s my Water?

Copyright © 2014 by Nicole Vaea Langley
Another project being planned now involves gaining a better understanding of where our water is underground.
This study will record and analyze the levels, depletions and potential impacts from groundwater pumping on the confined
aquifer, allowing us to know more about how one well affects other neighboring wells.
Taken together, this holistic and systemic approach to technology has yielded benefits never expected in earlier
times. As we automate our gates and use telemetry to communicate our water knowledge; as we install radar technology to
analyze winter’s snowfall and improve stream flow forecasts; and as we encourage these new ways of knowing, we will be
collaborating across organizational and human boundaries which before were solid walls. We’ll also begin to realize a very
important thing about water. We are all in this together; and we ourselves are becoming the experts we’ve been waiting for.
Nicole V. Langley, President of Transforma Research & Design, is a water resources consultant working across
boundaries to coordinate and to fund multiple water projects. www.transformagrants.com
With thanks to :
Nathan Coombs, Manager, Conejos Water Conservancy District, Box 550, Manassa CO 81141
AMCi - Satellite, cellular & radio monitoring products, Annette Aring WWW.amc-wireless.com
Jack Gilleland, President, Manassa Land and Irrigation Company, 318 Main Street, Manassa, CO 81141
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Tyhee Siphon Rehabilitation: Meeting the challenge
of aging infrastructure on a limited budget.
By Russell C. Reed, PE DOWL HKM

The Fort Hall Indian Irrigation Project (FHIIP), located in southeast Idaho, is currently dealing with
problems common to many irrigation systems across the western United States; the Project faces ever
growing rehabilitation costs, while operating within an extremely limited budget. The aging infrastructure of the Project includes several individual facilities which each carry multimillion dollar price tags
for rehabilitation/replacement. One such facility is the Tyhee Siphon. Repair of this facility presents
many challenges, making the total project a seemingly insurmountable obstacle. In line with the old
adage of how to eat an elephant (one bite at a time), the FHIIP is completing rehabilitation of this facility in phases over several years, and recently completed the first phase of construction.
The Tyhee Siphon was originally constructed in the early 1900s as a 78 in. concrete pipe, and serves as
a primary water conveyance structure of the FHIIP. The siphon is located about two miles south of the Fort Hall Indian
Reservation in Bannock County, Idaho, within the of City of
Chubbuck, and delivers 230 cfs of irrigation water to roughly
11,500 acres of farmland. At some point in time after initial
construction, about 900 ft of open canal leading to the siphon
was replaced with similar cast-in-place concrete pipe, increasing the total length to roughly 5,400 ft. The siphon was rehabilitated in the 1940s by installing a steel lining sleeve inside
the concrete host pipe to seal the leakage from the concrete
pipe. Appurtenant structures to the siphon include a
wasteway/drain, an air vent, and one irrigation delivery.
HOBAS pipe along siphon route.
Over time, the steel liner and the concrete pipe have deteriorated to the point that leaks are now common. Previous inspections have revealed that the steel liner was not firmly anchored to the host pipe,
except at the inlet and outlet portals, resulting in a void between the liner and the host concrete structure. The liner is severely corroded, has no remaining structural competency, and is sagging under its
own weight and flaking off into the water flow. Because of the gap between the steel liner and concrete, it was not possible to inspect or obtain measurements of the concrete host pipe without creating
more leaks in the steel liner. This made it difficult to determine whether the concrete pipe was failing
and deforming along with the liner. The siphon is located adjacent to, and partially under, Siphon
Road, which is a city street adjacent to businesses, a residential area and an elementary school.
Leakage expresses itself along the length of the siphon in a variety of ways: chronic potholes develop
in the overlying road surface, sand and water boil from the sides of the roadway embankment, and saturated soils are creating marsh areas in an otherwise arid environment. Leakage from the siphon directly impacts traffic safety and leads to regular closures of the westbound lane. Further, because pothole formation and sand boils are indicators of water movement along the outside of the pipe, there are
concerns that the surrounding utilities may be compromised in the event of a catastrophic collapse of a
soil bridge.
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Tyhee Siphon Rehabilitation cont.
By Russell C. Reed, PE DOWL HKM

Replacement of the siphon is further complicated by crossings under both a Union Pacific railroad line and
the Yellowstone Highway, in addition to the many municipal utilities that surround the siphon, including
both gravity and force main sanitary sewer, water mains, storm drain systems, natural gas, fiber optic, and
overhead power. The siphon cannot be removed from service during the duration of the irrigation season
(typically April 15 through October 15); consequently, all repair and rehabilitation activities must occur
throughout the late fall and winter. Replacement of such a
large diameter structure with so many significant potential
impacts is an extremely risky and expensive proposition.
Given the many challenges associated with traditional “cut
and cover” replacement methods, in situ (in place) rehabilitation is a very desirable alternative. However, while in situ
rehabilitation is significantly less expensive in this case than
complete replacement, the multimillion dollar cost to rehabilitate 5,400 ft of 78 in. diameter pipe is still an expense
that greatly exceeds most irrigation district capital improvement and maintenance fund budgets. To make this project
Transition from conventional trench to slipline. viable, the siphon had to be rehabilitated in phases, where
the time span between phases may be many years as the
FHIIP sets aside enough money to rehabilitate the next reach. DOWL HKM performed a detailed field investigation that included internal survey & dimension measurements as well as external test pits and concrete
coring. The results of these investigations were used to develop a phased rehabilitation plan for construction.
The phasing sequence began at the diversion into the siphon and progressed toward the siphon outlet. This
most upstream reach was chosen as the first phase of construction, as it was known to be in terrible condition and it was the only place where conventional replacement would not be complicated by adjacent utilities and would have a minimal impact on the traveling public. The ability to fully excavate the siphon allowed for large launch/receiving pits from which to conduct “pilot” slipline operations, which provided the
first opportunity to evaluate the host pipe for deformation.
During the fall and winter of 2012/2013, Phase 1 was
completed, including rehabilitation of roughly 20% of the
total siphon length in three slipline segments and two
direct replacement segments using 72 in. diameter
HOBAS glass reinforced fiberglass pipe (GRFP). Slipline
preparation involved removing the deteriorated liner and
measuring the roundness of the host pipe to develop a
slipline plan that included installation of EPDM runners as
low friction guides and maintain an annular space around
the full circumference of the new carrier pipe.

EPDM runners in concrete host pipe.
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Tyhee Siphon Rehabilitation cont.
By Russell C. Reed, PE DOWL HKM

Other than the first 900 ft of the siphon barrel, which was in extremely poor condition, despite the severely
deteriorated condition of the liner, much of the host pipe was found to be in excellent condition, requiring
only minor reshaping of the concrete pipe to successfully slipline the new carrier pipe. Once the slipline was
complete for each segment, a bulkhead was constructed of dry pack grout around the circumference of the
carrier pipe at each end of the slipline, and Cellular Concrete was pumped in to fill the annular space between the new carrier pipe and the host pipe.
Cellular Concrete (www.CellularConcreteInc.com) is
a light weight (approximately 40 pcf), high flow, low
strength cementitious grout. It incorporates a foaming agent into a mix of neat cement and water to
bulk up the mixture and produce a highly fluid, fresh
grout that can be used to fill the annular space of
several hundred feet of sliplined host pipe. The highly fluid nature of the grout is an important design
characteristic, as it allows the grout to flow freely
out through cracks and open joints in the host pipe,
filling soil voids around the exterior of the pipe. A
Inserting HOBAS pipe into existing concrete siphon.
gage was installed in the grout feed line to monitor
the grout application pressure; the Cellular Concrete mix design resulted in a grout mixture that was so fluid, that the grout pressure did not exceed 3 psi. Compressive strength testing on samples cast in the field
resulted in 28 day compressive strength results of approximately 300 psi.
The Phase 1 Tyhee Siphon rehabilitation project was extremely successful. The actual construction duration
lasted approximately four months, and was completed between irrigation seasons. Phase 2 of the rehabilitation is scheduled for the fall and winter of 2014/2015, and will incorporate similar sliplining techniques to
limit impacts to the traveling public and risk to adjacent utilities. Although the project is many years from
complete and several construction phases are still required, the FHIIP has made significant progress towards
the complete rehabilitation of this vital project component.
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10TH ANNUAL MADCS WORKSHOP
Fairmont Hot Springs
October 8th & 9th, 2014

Montana Association of
Dam and Canal Systems
P. O. Box 6472
Helena, MT 59604-6472
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