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Presenter Notes
Presentation Notes
Ok, it looks like I get the dubious honor to be the last person standing between you all going home, so please bear with my, I’ll try to get through this as painless as possible.

I gave this presentation 2 years ago at the National Dam Safety Conference in Palm Springs, and as I’ve been sitting here the past 2 days, listening to these great presentations, I’ve come to the realization that most of my presentation has already been covered, from same photos, images being used to the same case studies, so hopefully you all will be able to get something new out of this.
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Presenter Notes
Presentation Notes
In this presentation I will go through an introduction


In this presentation....

* Introduction

* Brief history of dams in Montana|
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Presentation Notes
A brief history of dams in Montana


In this presentation....

* Introduction
* Brief history of dams in Montana
e Case Studies
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Followed by several case studies


Introduction

Montana currently requires high hazard dam owners to have the outlet
and drain conduits on their dams inspected every 5 years, congruent
with their 5-year safety evaluations (permit renewal).
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Introduction

Why does Montana require outlet and drain conduit inspections every
5-years?
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Introduction

While this high frequency has been questioned, the Montana Dam
Safety program has found an alarming statistic.
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Introduction

Between 2020 and 2023, the Montana Dam Safety program inspected
around 36 different structures (conduits/drains).



https://www.flickr.com/photos/kecko/49878115256/
https://creativecommons.org/licenses/by/3.0/

Introduction

Of those 36 structures (conduits/drains), almost 40% (14) were found
to be deficient.

. Dams with No Deficiencies

. Dams with Deficiencies

MONTANA

DNRC



Introduction

Deficiencies found include inoperable gates, deterioration of CMP,
worrisome cracks in concrete, and concerning pipe deflection.
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Introduction

The main concern is that five years ago many of these structures looked
okay.
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Presentation Notes
Now for a brief history of MT Dams.  This data comes from the National Inventory of Dams


History of Montana Dams

Number of Dams (>50 Acre Feet) Built by Decade
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Presentation Notes
This is a snapshot of how many dams (over 50 acre feet) were constructed by decade, starting back in the late 1800s.
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Presentation Notes
As you can see, most of these dams were built between 1930 and 1980.


B
History of Montana Dams
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Presenter Notes
Presentation Notes
Here we have a map of the regulated High Hazard Dams in Montana and their ownership, private, local government and state owned.


History of Montana Dams

Number of Montana DNRC Permitted High Hazard Dams
Constructed by Decade
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Presentation Notes
This is a snapshot of how many permitted high hazard dams were constructed by decade, again starting back in the late 1800s. 


History of Montana Dams

Number of Montana DNRC Permitted High Hazard Dams
Constructed by Decade
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Presentation Notes
This shows the majority of those dams were built between 1930 and 1980


History of Montana Dams

* Types of materials used for conduits:
* Concrete
e Plastic
* lron
* Welded Steel
e Aluminum
 Wood
* Masonry
e Corrugated Metal Pipe (CMP)
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Some types of materials used for conduits was….

A lot of our dams used CMP


History of Montana Dams

e CMP first used in the 1890s

* Many embankment dam failures are
associated with CMP

* The design life for CMP is around 50
to /75 years
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So as you could see from the previous slides, a lot of our dams are with in that 75 year and older range.

We’ll now move on to the Case Studies


Case Study#1  Dam in Beaverhead County

* Originally built in 1903

* Conduit was part CMP and part
Concrete

e ~120’ in length
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Presentation Notes
Estler Lake Dam – Case Study 1, this dam is located in Beaverhead County

The conduit was part CMP and part concrete. The Concrete section was at the downstream end of the outlet that then transitioned to CMP.


Case Study#1  Dam in Beaverhead County
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Presenter Notes
Presentation Notes
Estler Lake Dam – Located in Beaverhead County

These photos were taken in 2012 (prior to replacement) and shows the concrete section and the CMP section.  There is some deterioration of the CMP, but no visible holes. A decision was made to remove the CMP and slip line the concrete.



Case Study#1  Dam in Beaverhead County

MONTANA

DNRC
-



Presenter Notes
Presentation Notes
Estler Lake Dam – Located in Beaverhead County

This was taken in 2016 after the removal of the CMP, showing the poor condition of the pipe.



Case Study#2  Dam in Meagher County

* Originally built in 1936
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Jackson Lake Dam - Located in Meagher County

Originally built in 1936


Case Study#2  Dam in Meagher County

* Originally built in 1936

* Original outlet conduit is
a 12” precast concrete

pipe
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Presenter Notes
Presentation Notes
Original outlet conduit is a 12 inch precast concrete pipe


ase Study#2  Dam in Meagher County

* Originally built in 1936

* Original outlet conduit is
a 12” precast concrete
pipe

* Extensions to the outlet

conduit consists of 15”
CMP
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Presentation Notes
Extensions to the outlet conduit were added on during 2 separate lifts in 1950 and 1968. Total length of the pipe is 126’


Case Study#2  Dam in Meagher County

Outlet Inspections
e 1995
* 2000
* 2005
e 2016
e 2022
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Presentation Notes
This dam has had several outlet inspections done throughout the last 30 years. And quality of these inspections has greatly improved over time.


Case Study#2  Dam in Meagher County

Outlet Inspections
¢ 1995
* 2000

MONTANA _J&

DNR
—



Presenter Notes
Presentation Notes
These photos were taken with 35 mm film.


ase Study#2  Dam in Meagher County

Outlet Inspections
e 1995
« 2000
e 2005



Presenter Notes
Presentation Notes
By 2005 we had digital cameras that at least aloud us to look at the results at the site, but still took a couple hours to complete the inspection.


.

Case Study#2  Dam in Meagher County

Outlet Inspections
e 1995

e 2000

e 2005

* Current

This Photo by Unknown Author is licensed under CC BY-NC
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Presenter Notes
Presentation Notes
We now have cameras that can record video which can then be viewed onsite to assure the quality of the inspection.  These cameras also considerably reduced the time it took to complete an inspection.

https://www.pngall.com/gopro-camera-png/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
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Case Study#2  Dam in Meagher County

18 FEET
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Presentation Notes
Here we have screenshots from a video taken (in 2016 and 2022) at 18 feet up the outlet, which you can see the development of holes on the sides of the CMP
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Presentation Notes
Here we are 84 feet up the outlet, in the precast concrete section. 2016 can slightly see the development of a lateral crack, and 2022 is much more developed.


Case Study#2  Dam in Meagher County
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Again, 2016 (90 feet) lateral crack and same section in 2022.


Case Study#2  Dam in Meagher County

120 FEET

1 20 Feet

/ ! (!i‘«,\ ./M ‘\\*“

2016 2022

MONTANA

DNRC
=



Presenter Notes
Presentation Notes
Here we are 120 feet in during the 2016 and 2022 inspections. Can see the crack more pronounced in 2022.  As you can see, by doing these inspections periodically, we were able to catch the development of this crack before something more serious happened.  The dam is currently in the process of going through rehabilitation.


Case Study#3  Dam 1n Ravalli County

e Builtin 1927
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Little Sleeping Child - Located in Ravalli County


Case Study#3  Dam 1n Ravalli County

* Built in 1927
e Outlet is about 145’ in length
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Located in Ravalli County


Case Study#3  Dam 1n Ravalli County

* Builtin 1927
e Qutlet is about 145’ in length

e Constructed of both 12” CMP and
10” concrete pipe
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Located in Ravalli County


Case Study #3  Dam 1n Ravalli County

* CMP
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CMP at the downstream end


Case Study #3  Dam 1n Ravalli County

e CMP
* Concrete
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Concrete in the middle section


Case Study #3  Dam 1n Ravalli County

s CMP
* Concrete
 CMP
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CMP in the upstream section


Case Study #3  Dam 1n Ravalli County

96 Feet
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Water in the outlet, unable to see the bottom of the CMP. Significant concern with the condition of the bottom of the pipe. 2021 water flowing.


Case Study #3  Dam 1n Ravalli County



Presenter Notes
Presentation Notes
Here we have a leak that is visible in both screenshots.


Case Study #3  Dam 1n Ravalli County
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Presenter Notes
Presentation Notes
This dam has a heavily corroded CMP and water flowing through the outlet with the gate shut. 2017 can see water flowing with gate closed, but the 2021 inspection (at 138 feet) shows no water flowing with the gate closed and dry, also see the heavily corroded CMP.


Dam 1mn Ravalli Count

Case Study #3
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Presentation Notes
As was mentioned yesterday, this dam has finished rehab.


Case Study#4  Dam in Yellowstone County

e Built in the 1960s

MONTANA

DNRC
<


Presenter Notes
Presentation Notes
Lakeside Dam located in Yellowstone County


Case Study#4  Dam in Yellowstone County

e Built in the 1960s
 Outlet
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Lakeside Dam located in Yellowstone County

Outlet was an 18 inch CMP, about 85 feet in length


Case Study#4  Dam in Yellowstone County

* An inspection of the
pipe was conducted
during a field
tour/workshop in 2015

* 60 Feet
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Presentation Notes
Inspection was done in 2015 as part of a field tour/workshop where we were showing how the outlet sled works. Deflection of the pipe was observed through the video.


Case Study#4  Dam in Yellowstone County

* An inspection of the
pipe was conducted
during a field
tour/workshop in 2015

* 66 Feet

l 66 Feet
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Presenter Notes
Presentation Notes
Inspection was done in 2015 as part of a field tour/workshop where we were showing how the outlet sled works


Case Study#4  Dam in Yellowstone County

* 2018 Inspection
* 60 Feet
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Another inspection completed in 2018. This picture is at the same location as the previous inspection. 


Case Study#4  Dam in Yellowstone County

* 2018 Inspection
* 66 Feet

66 FEET
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Another inspection completed in 2018.


Case Study#4  Dam in Yellowstone County

60 FEET

-

2018
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Side by side comparison from 2015 – 2018 @ 60 feet


Case Study#4  Dam in Yellowstone County
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Side by side comparison from 2015 – 2018 @ 66 feet


Case Study#4  Dam in Yellowstone County
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Quick disclaimer. No animals were harmed in the filming of this video.


Yellowstone County

Dam 1n

Case Study #4
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Rehab on the dam started in 2020.  Here we can see the condition of the CMP.


Case Study#4  Dam in Yellowstone County
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We can see all the holes


Case Study#4  Dam in Yellowstone County
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Just over all very poor condition


Case Study#4  Dam in Yellowstone County

* The outlet pipe was
abandoned with
flowable fill

* An 18” HDPE high-level
outlet conduit was built
in early 2021
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For the rehab, the outlet pipe was abandoned with flowable fill. An 18-inch HDPE high-level outlet conduit was built and completed in early 2021


ase Study#5  Dam in Fergus County

* Built by the NRCS mn 1977


Presenter Notes
Presentation Notes
Pike Creek Dam located in Fergus County


Case Study#5  Dam 1n Fergus County

* Built by the NRCS in 1977

e Outlet is a 30” Prestressed
Concrete Cylinder Pipe
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Outlet is a 30 inch prestressed concrete cylinder pipe


Case Study#5  Dam in Fergus County

* Inspection conducted in 2015
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Outlet inspection conducted in 2015 as part of their 5-year permit renewal


Case Study#5  Dam 1n Fergus County

* During the inspection, a hole
was found in the concrete
exposing the steel cylinder
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Case Study#5  Dam 1n Fergus County

* During the inspection, a hole was
found in the concrete exposing
the steel cylinder

It was located about 133’ from
the downstream end of the
outlet
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Case Study#5  Dam 1n Fergus County

found in the concrete exposing
the steel cylinder

|t was located about 133" from
the downstream end of the
outlet
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Presentation Notes
Outlet is a 30 inch prestressed concrete cylinder pipe


Case Study#5  Dam in Fergus County

* NRCS put in a temporary patch
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Initially the NRCS placed a temporary patch while the came up with a more permanent fix


Case Study#5  Dam in Fergus County

* NRCS put in a temporary patch

 Later placed an expander as a
permanent solution
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Presentation Notes
Solution was to place an expander along the section of the pipe where the hole was located.


What did we learn?

 Deficiencies are found before they develop into something serious
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Presentation Notes
We have aging infrastructure coming up on the end of its design life.  Finding these deficiencies now, being proactive, rather than reactive can save lives. Taking care of the problem now, while in the short term may cost money, in the long term is better for everyone.


What did we learn?

* Deficiencies are found
before they develop into
something serious

* Time

This Photo by Unknown Author is licensed under CC BY-NC
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How do we have time in the pros and cons? In the past these inspections could take a couple of hours to complete and required several people to help.  Now with the advancement in technology and the equipment we have, these inspections take 10-25 minutes, depending on the length of the outlet/drains and only require 2 people.

https://www.pngall.com/alarm-clock-png/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
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Presenter Notes
Presentation Notes
We will also assist with the inspection if requested


QUESTIONS?

CHADRICK HILL

Montana DNRC

Civil Engineering Specialist
chill@mt.gov
406-444-1358

(ki *Images and photos, unless otherwise stated,
DNRC were taken by DNRC personnel.
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