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CHAPTER 4 
CONSULTATION, COORDINATION, AND PREPARATION 

 
PUBLIC PARTICIPATION SUMMARY 
 
Public participation specific to the Canyon and Wyant Lake Dams Project is summarized 
in this chapter.  The summary describes the public involvement, identifies persons and 
organizations contacted during preparation of the EIS, and specified time frames for 
accomplishing goals in accordance with 40 CFR 1506.6. 
 
Public involvement in the EIS Process includes the necessary steps to identify and 
address public concerns and needs.  The public involvement processes assists the 
agencies in: (1) broadening the information base for decision making; (2) informing the 
public about the Proposed Action and the potential long-term impacts that could result 
from the project; and (3) ensuring that public needs are understood by the agencies. 
 
Public participation in the EIS process is required by NEPA at three specific points; the 
scoping period, review of Draft EIS, review of Final EIS, and receipt of the Record of 
Decision. 
 

• Scoping:  The public is provided a 30-day scoping period to disclose potential 
issues and concerns associated with the Proposed Action.  Information obtained 
by the agencies during public scoping is combined with issues identified by the 
agencies and to form the scope of the EIS. 

 
• Draft EIS Review:  A 45-day Draft EIS review period is initiated by publication 

of the Notice of Availability for the Draft EIS in the Federal Register. The Notice 
of Availability for the DEIS was published on January 17, 2003. 

 
• Record of Decision:  The Record of Decision will be distributed 30 days 

following the Notice of Availablity of the FEIS.    
 
PUBLIC PARTICIPATION IMPLEMENTATION 
 
The public participation process for the Canyon Wyant Lake Dams FEIS is comprised of 
the following components: 
 
Public Scoping Period 
 
Publication of a Notice of Intent (NOI) initiated a public scoping period on June 18, 
2001.  The NOI summarized the Proposed Action and a determination by the agencies 
that an EIS would be necessary for analysis of the proposal.  The news media and public 
were notified of the public comment period.  
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A scoping package that included a project summary was mailed to various agencies, 
groups, and individuals announcing the scoping period and describing the Proposed 
Action. 
 
A formal scoping letter was mailed to interested citizens on June 12, 2001.  The public 
scoping period ended on July 19, 2001.  During that period the Forest received written 
responses from five individuals and six organizations. 
 
EIS Mailing List 
 
An EIS mailing list of interested persons was assembled from previous NEPA mailing 
lists maintained at the Bitterroot National Forest Supervisor’s Office in Hamilton, 
Montana.  This list is supplemented by addresses on letters received during the scoping 
period and members of the Canyon Creek Irrigation District. 
 
Distribution of the Draft EIS 
 
The Draft EIS was be distributed as follows: 
 

• A Notice of Availability was be published in the Federal Register specifying dates 
for the comment period and the date, time, and location of public open house 
meetings. 

 
• A news release will be provided by the USFS at the beginning of the 45-day 

comment period on the Draft EIS. 
 

• The Draft EIS was be distributed to interested parties identified in the updated 
EIS mailing list. 

 
• Letters and comments received during the public review period for the Draft EIS 

were included in Chapter 6 of the FEIS. 
 
Final EIS Distribution 
 
The Final EIS distribution was completed after consideration is given to comments 
received on the Draft EIS.  The Final EIS will be released as follows: 
 

• A Notice of Availability will be published in the Federal Register. 
 

• Copies of the Final EIS will be sent to addresses on the mailing list. 
 

• A news release will be issued to the same news outlets used for previous project 
announcements. 
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4-3 

Record of Decision 
 
The Record of Decision will be distributed to people and organizations identified on the 
updated project mailing list.  
 
CRITERIA AND METHODS BY WHICH PUBLIC INPUT IS EVALUATED 
 
Letters and testimony concerning the Draft EIS were reviewed and evaluated by USFS to 
determine if information provided in the comments would require a formal response or 
contain new data that may identify deficiencies in the EIS.  Steps would then be initiated 
to correct such deficiencies and to incorporate information into the Final EIS. 
 
Changes were made from the Draft EIS, and were deemed significant. The USFS decided 
to prepare a Final EIS. 
 
CONSULTATION WITH OTHERS 
 
The following state and federal agencies were consulted during preparation of the EIS: 
 

• U.S. Fish and Wildlife Service 
 

• Montana State Historic Preservation Office 
 

• U.S Environmental Protection Agency 
 
LIST OF PREPARERS AND REVIEWERS 
 
LEAD AGENCY – BITTERROOT NATIONAL FOREST 
 
Interdisciplinary Team and Technical Specialty 
 
Elizabeth Ballard – Project Lead 
Pete Zimmerman – NEPA/NFMA 
Terri Anderson – Engineering 
Lori Clark – Noxious Weeds and Vegetation 
Linda Pietarinen – Botanist 
Dave Lockman – Wildlife 
Rob Brassfield – Fisheries 
Ed Snook – Hydrology 
Marty Almquist – Wilderness 
Mary Williams – Heritage Resources 
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CHAPTER 5 
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CHAPTER 6 
 

RESPONSE TO COMMENTS ON THE DRAFT EIS 
 

The Draft Environmental Impact Statement was published and made available to the 
public for review. The Notice of availability for the DEIS was published in the Federal 
Register on January 17, 2003. 
 
Comments were received in the from of written letters and telephone conversations. 
 
The Forest Service’s NEPA handbook (40CFR1503.4) gives direction on what to do with 
comments received on a DEIS. They are to review, analyze, evaluate and respond to 
substantive comments on the DEIS. 
 
All comment letters were reviewed by members of the interdisciplinary team. All 
comments received are important, although many of these do not need a response. These 
comments are important to the decision maker and will be considered when the decision 
is made. 
 
The following is a list of people, organizations or agencies who commented and the 
number assigned to the comment. Unless otherwise noted the comments were letters. 
 
#01 – William Delany – Phone Call.   

#02 –Richard Bayles – 

#03-Doris Milner 

#04- Bill/Terry Doughty  

#05 – Bill Grasser  

#06- Steven Louden –  

#07– Dorothy Logozzo- 

 #08- Mayor Joe Petrusaitis – 

#09 – Shirley Hayes – 

#10 – Judy (Lund) and Charles L. Owings.  

#11 – Penny E. Crow –  

#12 – Kirk Thompson  

#13 – Rich Liable, Senator – 

#14 – Noreen Johnson  

#15 – USEPA – Helena- Steve Potts/John Wardell  

#16 - Sharmae Erickson – 

6-1 



Canyon and Wyant Lake Dams FEIS                                                       Chapter 6 

6-2 

#17 – Mike and Shirley Sorenson.  

#18 – USDOI, Colorado.  

# 19 – US ACOE, Helena.   

#20 – Ren and Betty Cleveland.  

#21 – CCID - Tonya Bumbarger-  

#22 – Water Cooperative – Wayne Olson  

#23 – Wilderness Watch – See Letter 

#24 – Montana Fish Wildlife and Parks – No comments 

#25 – The Ecology Center – 

 
Following is the response to comments. Each page of each letter appears on the left side 
of the page. The letter number, and comment number and a vertical line (3-1) indicate the 
area of the comment that was being responded to. Directly beside the comment appear 
the comment number and the Agency’s response. 



  
1- William Delaney 

1-1 Comment Noted. 

1-2 Decision to breach dam(s) is CCID’s and is not a Forest Service 
decision and is outside of the scope of the FEIS.  (FEIS p. 1-6) 

1-3 This is outside the scope of a Forest Service decision. 

 
 
 
 

 

 
 
2- Richard Bayles 

2-1 The cost of access is one of many considerations in choosing the 
most appropriate means of access. (FEIS p 2-14 to 2-23). 

2-2  

2-3 Comment noted. (Refer to FEIS p. 3-23) 
 

 
 
 
 
 
 
 

Canyon and Wyant Lake Dams FEIS  6 - 3 Chapter 6 



  
3- Doris Milner 

3-1 
Comment Noted. In the description of Alternative 3 (FEIS p. 
2-5) “Canyon trail and trailhead would be reconstructed to 
safely accommodate this new use [stock access].”  

 

3-2 
Decision how to rehabilitate Canyon Lake Dam is CCID’s and is 
not a Forest Service and is outside of the scope of the FEIS.  (FEIS 
p. 1-6) 
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4- Bill Terry Doughty 

4-1 This is outside the scope of a Forest Service decision. 

4-2 

It is unlikely that motorized trespass associated with trail 
improvements would become a problem since there is a high level 
of public use on Canyon & Blodgett Overlook trails. 
 
Possible effects of trail construction, in Alternative 3, were 
identified. (FEIS p. 3-15 to -3-18). 
 

4-3 Comment Noted 
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5- Bill Grasser 

5-1 Comment Noted 

5-2 Comment Noted 

5-3 Access is allowed to all dams located in the wilderness. 

5-4 Comment Noted 

5-5 Comment Noted 
 

5-6 Comment Noted 
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5- Bill Grasser 

5-6 
Economics and resource effects will be factors considered by the 
Forest Supervisor at the time of decision. 
 

 
6- Steven Loudon 

6-1 This is outside the scope of a Forest Service decision. 
 

6-2 

Costs and methods of breaching dams are being considered by 
CCID. Breaching the dams is CCID’s decision, not the Forest 
Service’s decision. Please note that safety of dams, engineering and 
environmental constraints require something more of a breach than 
simply blasting a hole in the dam. (Refer to FEIS Appendix A.) 
 

6-3 This is outside the scope of a Forest Service decision. 
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7- Dorothy Logozzo 

7-1 Comment Noted 

7-2 
New culvert installation on West Side road, to mitigate for lower 
hazards classification was considered by CCID, but this was not 
proposed for detailed study by CCID in the FEIS. The West Side 
road is outside of Forest Service jurisdiction. 

7-3 The Forest Service is working with CCID and their engineer to 
explore safe and cost effective alternatives. 

7-4 Please refer to Option D in the FEIS Appendix A, p A-11 to A-25. 

7-5 Comment noted. Your description sounds like Alternative 3. (FEIS  
p. 2-5). Costs of the alternatives are displayed on p. 2-18 and 2-19. 
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7- Dorothy Logozzo 

7-6 Trail construction and reconstruction is considered in alternative 3.  

7-7 Responsibility for repair and maintenance of Canyon and Wyant 
Lake dam is CCID’s. 

7-8 This is outside the scope of a Forest Service decision. 

7-9 Comment Noted  
 

 
 

Canyon and Wyant Lake Dams FEIS  6 - 9 Chapter 6 



  
8- Mayor Joe Petrusaitis 

8-1 Comment Noted. 
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9- Shirley Hayes 

9-1 This is outside the scope of a Forest Service decision. 

9-2 
New culvert installation on West Side road, to mitigate for lower 
hazards classification was considered by CCID, but this was not 
proposed for detailed study by CCID in the DEIS. The West Side 
road is outside of Forest Service jurisdiction. 

9-3 Comment Noted 

9-4 Comment Noted 

9-5 Alternative 3 considers trail reconstruction to accommodate stock. 
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10- Judy Owings 

10-1 Comment Noted. 

10-2 This is outside the scope of a Forest Service decision. 

 
 
 
11- Penny Crow 

11-1 
 Comment Noted 

 
 
 
 
 
 
 



  

 

12- Kirk Thompson 

12-1 

The cost of reconstructing the existing trail was based on the 
costs of recent projects with similar types of work – 
reconstructing or relocating short stretches of trail. The cost 
estimate was based on the objective that reconstruction would 
be the minimum necessary to accommodate stock transport 
rather than making the entire trail “easy” for stock use (that cost 
would have been much higher). 

 

12-2 Resource impacts of trail reconstruction are disclosed in Chapter 3, 
in discussions of Alternative 3. 

12-3 
Decision to breach or rehabilitate dam(s) is CCID’s and is not a 
Forest Service decision and is outside of the scope of the FEIS.  
(FEIS p. 1-6) 

12-4 This is outside the scope of a Forest Service decision. 

12-5 

Dam management regulations do not require retention of lake 
sediments following a permanent breach. The small rock weir 
included in the breach proposals is designed to help reduce the 
remobilization of lake bottom sediments into Canyon Creek and the 
Bitterroot River. Canyon Creek, with few other human influences 
and a durable channel capable of high sediment transport without 
adjustment, would not be substantially affected by the short-term 
release of lake bottom sediments.  (FEIS p. 3-31, 3-32, 3-36 to 3-
38). However, with much of the Bitterroot River designated as 
impaired on the 1996 and 2000 MTDEQ 303 (d) lists, and one of the 
probable pollutants listed as sediment, this was considered an 
appropriate mitigation measure.  
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12- Kirk Thompson 

12-6 

The Minimum Requirements Process (see Appendix F) evaluated 
doing proposed work using a variety of methods, including the 
CCID’s fully mechanized/motorized method, a method using 
motorized equipment small enough to be broken down and 
transported with stock and a completely non-motorized/mechanized 
method. Proposed work included repairing Canyon and breaching 
Wyant dams. Total project costs were considerably increased (by 
about 500% in the fully non-motorized/mechanized alternative), 
primarily due to proposed repair work on Canyon.  
 
Cost and feasibility for hand work is being considered by CCID in 
the temporary partial breach of Canyon Lake dam, Option D, Phase 
I. 
 

12-7 Option to rebuild to a lesser height would be CCID’s decision. 
 

12-8 

It is in the interest of both the CCID and Forest Service that any 
work provides long-term benefits related to dam safety, water 
storage and resource concerns. From a wilderness perspective, 
adequate work during this project should reduce the need for future 
motorized/mechanized “intrusions”. The planned major 
reconstruction in 2004 would bring the Canyon Lake dam to current 
engineering standards and should last for another generation. 
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13- Senator Rick Laible 

13-1  Comment Noted

 
 

 

Canyon and Wyant Lake Dams FEIS 6 - 15 Chapter 6 



  

 

14- Noreen Johnson 

14-1 
Decision to breach or rehabilitate dam(s) is 
CCID’s and is not a Forest Service decision and is 
outside of the scope of the FEIS.  (FEIS p. 1-6) 

14-2 Effects of the project and alternaived on water 
resources is described in Chapter 3 of the FEIS. 
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15- John F Wardell – US-EPA 
 Comment noted, see response to EPA’s detailed comments. 
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15- John F Wardell – US-EPA 
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15- John F Wardell – US-EPA 
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15- John F Wardell – US-EPA 
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15- John F Wardell – US-EPA 

15-1 

Refer to Appendix A, and Chapter 3, Water Resources (FEIS 
p. 3-35 to 38) for additional information. During the 
permitting process more details will be developed. Also please 
note that since the DEIS, CCID has submitted a decision to go 
forward with specific actiona s t the dams. These astiona are 
described as Option D in the FEIS (Appendix A –p. A-11 to 
A-24) 

15-2-1

CCID is responsible for 404 permitting. CCID has been 
contacted and the evaluation recommended.   

15-2-2
310 and other permits are CCID’s responsibility. Information 
was forwarded to CCID.  
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15-2-3
A list of required permits has been added to the Hydrology 
Report  (Consequences of Alternatives), and to the FEIS. (FEIS 
p. 3-27)   

15-3 This evaluation process shall be undertaken during the 404 
permitting process (FEIS p. 3-27). 

15-4 

The Montana State Historic Preservation Officer determined 
Wyant Lake Dam (24RA0549) Eligible for the National Register 
of Historic Places on February 3, 2003.  On the same date, 
Montana SHPO concurred that the proposed breaching via 
deepening of the existing spillway (previously enlarged in 1971) 
and the opening of the outlet gate would constitute No Adverse 
Effect to the Wyant Dam historic property. This was the only 
alternative submitted to SHPO for consultation, since it was the 
only alternative for which the Bitterroot National Forest 
Heritage Program Manager had received a detailed proposal.  If 
a different alternative is identified, consultation with Montana 
SHPO must be reopened prior to implementation. Any new 
alternative will require its own determination of effect and, if 
necessary, appropriate mitigation measures to be designed in 
consultation with the Montana SHPO. (FEIS p. 3-18, 19) 

 

15-5-1

Information requested is operational, and has to do with 
specifics of implementation. CCID will prepare a final design 
and award a contract for this work after the Record of Decision 
is signed. Since the DEIS, additional details have become 
available. Where available, these are disclosed in the FEIS 
(Appendix A, Option D).  Yes, the same equipment will be used 
and work occur in Alternative 3 for dam rehabilitation as would 
occur in Alternative 2, except with some stock transport 
replacing some helicopter transport in Alternative 3. Basic trail 
construction tools are similar to those that would be used on the 
dam project work, including picks, pulaskis, shovels, explosives 
and stock transport. 
 

15-5-2 Cost estimates were based on CCID’s engineer’s estimate (PF# 
3.8)  



  
 15- John F Wardell – US-EPA 

15-6-1

No clearing is anticipated for helicopter landing pad. There 
would be no additional clearings, pads or disturbances in 
Alternative 2 vs. 3. The exact transport requirements can’t be 
quantified because of unknown conditions that will be evaluated 
after work begins. For comparison purposes, in the Minimum 
Requirements Process used to evaluate proposed work, 
Alternative 2 would have required approximately 10 transport 
days and 30 helicopter trips. Alternative 3 would have required 
approximately 30 transport days, with about 8 days and 20 trips 
using helicopters and about 22 days and almost 1000 trips using 
stock (PF 1.2).  FEIS Appendix A p. A-15, A-16, A-20 and A-
21 provide details on estimated number of helicopter trips for 
Alternative 2, Option D. 
 

15-6-2
See response to 15-6-1. 

 

15-7 

Estimates were based on helicopters as the sole source of 
transportation in Alternative 2. It is likely most material will be 
transported by helicopter in alternative 2. Alternative 2 does not 
preclude the use of packstock, riding animals or foot travel. The 
CCID has the right to use stock for transport needs as they 
determine necessary and may use them during work. In that 
case, stock containment locations would be approved. Minor 
trail work could occur in alternative 2 to accommodate minimal 
stock transport. (FEIS p. 2-5). 
 

15-8-1

The new trail is only proposed for Alternative 3 and is primarily 
needed for transport of equipment and supplies. However, the 
CCID has the right to use stock for transport needs and may use 
them for transporting people. There is a small stream crossing in 
the existing trail just below Canyon Lake. (S-18) Depending on 
the route selected for any new trail between canyon and Wyant 
Lakes, there may be another small stream crossing. Neither the 
original or new trail would cross Canyon Creek.  
 

15-8-2

Cover shows Canyon Lake Dam. Photos were provided to EPA. 
when we met with Steve Potts to discuss the EPA’s comments 
on March 12, 2003. See Map 2 in FEIS (p. M-2). 
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15- John F Wardell – US-EPA 

15-9 

As identified in the FEIS, Alternative 3 would have the 
following effects: 
Apparent naturalness would be affected by the visual impacts 
of the trail to Wyant Lake.( FEIS p 3-14) 
The lake basin’s problem area status would be affected by 
increased impacts at existing campsites and additional 
campsites. Natural integrity would be affected by the 
introduction of non-native and noxious weeds.( FEIS p. 3-15)  
A trail to Wyant Lake and a larger parking area would 
provide easier access for backpackers and stock users to the 
lake basin.(FEIS p. 3-16) 
Cumulative increase in foot and stock use (FEIS p. 3-17).  

 

15-10 Comment Noted 

15-11 

The planned major reconstruction in 2004 would bring the 
Canyon Lake dam to current engineering standards and should 
last for another generation. 
Future maintenance is expected to include routine annual 
maintenance, including such activities as cleaning debris from 
spillway, removal of brush from dam, lubricating the 
headgate, and performing annual inspections. 

See Chapter 3, p 3-10 to 3-18 for discussion of effects to 
wilderness resource. 

15-12-1 

Air quality will be protected, with proposed dam 
reconstruction alternatives being well within National 
Ambient Air Quality Standards for all criteria pollutants, and 
air quality related values, visibility and lake water chemistry 
will not be impaired. An air quality analysis is in the project 
file (FEIS PF- K-30). 
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15- John F Wardell – US-EPA 

15-12-2  Comment Noted

15-13 

Water conservation is outside of the scope of the Forest Service 
decision. Opportunities to reduce the size and scope of the dam 
rehabilitation project or the need for the dams is beyond the 
scope of the Forest Service decision. CCID does employ a ditch 
rider when needed to monitor water use. CCID has lined 800 
feet of ditch with plastic pipe and liner. Some properties have 
installed sprinkler systems. 
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16- Sharmae M Erickson 

16-1  Comment Noted
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17- Mike & Shirley Sorenson 

17-1 
The decision regarding rehabilitation of the dams is CCID’s 
decision. Grant and loan funding were considered in the economic 
analysis of alternatives (p 3-20 to 3-22) 
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18- US-Dept Interior – Robert Stewart 

18-1  Noted
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19- US Army Corps of Eng Vicki Sullivan 

19-1 CCID is responsible for 404 and 310 permitting. CCID has been 
contacted and the evaluation recommended. (FEIS p. 3-27) 
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20- Ren & Betty Cleveland 

20-1  Comment Noted
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21- CCID - Tonya D Bumbarger 
21.a Comment Noted 

21.b Comment Noted 
 
 

21.c We agree to CCID’s legal right of access, for reasonable use, but 
maintain that it is still subject to “authorization” under the noted 
acts. In this case the difference appears to be somewhat immaterial, 
in practical terms, since we also agree that this “authorization” is 
non-discretionary on the agency’s part once the access is 
determined to be for a reasonable use (FEIS p. 1.2)  
 

 

21-a 

21-b 

21-c 
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21- Tonya D Bumbarger 
21.1.1 See 21.c above 

 
 

21-c 

21-1.1 

21-1.2 
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21- Tonya D Bumbarger 
21.1.2 Comment Noted  

 

21.1.3 Please see our response to comment 21.c.  We appear to be in 
agreement as to the agency’s authority to reasonably regulate the 
access.  Accordingly, that authority has been the focus of the EIS 
and frames the discretionary scope of the proposal and the decision 
that needs to be made (FEIS pg 1-5).   
 

21.1.4 Please see our response to comments 21.c and 21-1.3. 
 

 

21-1.2 

21-1.3 

21-1.4 
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21- Tonya D Bumbarger 
 
 

21-1.4 
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21- Tonya D Bumbarger 
 21-1.4 
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21- Tonya D Bumbarger 
21.2.1 The Forest Service does not support the No Action alternative and 

agrees that the condition of the dam would deteriorate to an 
unacceptable level.  The Forest Service promotes fixing or 
breaching the dams to a level that no longer presents a hazard to 
downstream life and property in the event of failure. 
The Forest Service by regulation must include an evaluation of the 
no action alternative (40CFR 1502.14c). 
 

 
 

21-2.1 

21-2.2.1 
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21- Tonya D Bumbarger 
21.2.2.1 Congress clearly intended that the creation of the Wilderness did 

not impede whatever acts may be necessary for the dam owners to 
take care of their facilities.  Please also see our response to 
comments 21.c and 21-1.3. 
 

21.2.2.2 Yes, we agree with this comment . 
21.2.2.3 Comment noted. 
21.2.2.4 Comment noted, please also see our response to comments 21.c 

and 21-1.3. 
 

21.2.3 CCID should pay for the trail construction work, because the trail 
would be improved solely for the reconstruction or breach of the 
dams, not for Forest Service purposes. 
 

 
 

21-2.2.1 

21-2.2.2 

21-2.2.4 

21-2.2.3 

21-2.3 
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21- Tonya D Bumbarger 
21.2.4 Comment Noted 

21.2.5 Items that the Forest service is responsible for, including 
monitoring, are listed on p 2-9 of FEIS 

21.2.6.1 Comment Noted 
 

21.2.6.2 Please see our response to comments 21.c and 21-1.3. 

 
 
 

21-2.3 

21-2.4 

21-2.5 

21-2.6.1 

21-2.6.2 
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21- Tonya D Bumbarger 
21.2.6.3 Comment Noted. 

21.2.6.4 Comment Noted. 

21.2.6.5 The Montana State Historic Preservation Officer determined 
Wyant Lake Dam (24RA0549) Eligible for the National Register of 
Historic Places on February 3, 2003.  On the same date, Montana 
SHPO concurred that the proposed breaching via deepening of the 
existing spillway (previously enlarged in 1971) and the opening of 
the outlet gate  would constitute No Adverse Effect to the Wyant 
Dam historic property. This was the only alternative submitted to 
SHPO for consultation, since it is the only alternative for which the 
CCID had submitted a detailed proposal.  If a different alternative 
is identified, consultation with Montana SHPO must be reopened 
prior to implementation. Any new alternative will require its own 
determination of effect and, if necessary, appropriate mitigation 
measures to be designed in consultation with the Montana SHPO. 

Determination of eligibility  is done by the State Historic 
Preservation Office. This FEIS does not cover rebuilding Wyant 
Lake dam, since it is not part of CCID’s current proposal 

 
 

21-2.6.2 

21-2.6.3 

21-2.6.4 

21-2.6.5 
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21- Tonya D Bumbarger 
21.2.6.6 Comment Noted 

21.2.6.7 Comment Noted 

21.2.7 This is correct and a change has been made for FEIS, Table 2.1, 
item 18:  “The breach would be engineered with a low flood-
resistant rock weir near the upstream toe of the dam, to help retain 
reservoir sediments.”  Appropriate for Options A, B, C, or D. 
(FEIS p. 2.-9). 

21.3.1 Comment Noted 

 
 

21-2.6.6 

21-2.6.7 

21-2.7 

21-3.1 
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21-3.1 

21-4.1 
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21- Tonya D Bumbarger 
21.4.1 The cost of reconstructing the existing trail was based on the 

costs of recent projects with similar types of work – 
reconstructing or relocating short stretches of trail. The intent 
used in the estimate was that reconstruction would be the 
minimum necessary to accommodate stock transport rather 
than making the entire trail “easy” for stock use (that cost 
would have been much higher). 
 

 
 
 

21-4.1 
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21- Tonya D Bumbarger 
21.5.1 Comment Noted 

 
 

21-5.1 
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21- Tonya D Bumbarger 
 
 

21-5.1 
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22- Water Cooperative – Wayne Olson 
22 Comment Noted. See responses to Comment #21. 
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23- Wilderness Watch – George Nickas 
23-1 For clarification, the EIS did not consider breaching as an 

alternative, only as a possible connected and cumulative action 
related to alternatives.  As noted on FEIS p. 1-5, the decision 
whether to breach or repair the dams is solely within the discretion 
of CCID. 
 

23-2 Comment Noted.  
 

23-3 Refer to history in FEIS Appendix B, History of Canyon and 
Wyant Lake Dams and FEIS Appendix C, Authority to Regulate 
Dams on National Forest System Lands 
 

 
 

23-1 

23-2 

23-3 
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23- Wilderness Watch George Nickas 
23-4 A summary of the Minimum Requirements process has been 

included in the final EIS. The full Minimum Requirements 
documentation is in the Project File. As part of a request for Project 
File documents, George Nickas was mailed the Minimum 
Requirements File documents. On April 15, 2003. 
 

23-5 Refer to Appendix A, A-13 to A-24) for additional information. 

23-6 To be considered, an alternative must assure that dam safety needs 
are met. Today’s dam safety standards and construction quality 
control practices requires mechanized equipment for embankment 
compaction, welding piping materials, grouting around leaking 
outlet pipes, dewatering the work area, processing filter rock, and 
moving large rock or riprap.  Primitive, non-mechanized 
reconstruction techniques result in inferior dam structures as 
compared to those repaired with modern mechanized earth-moving, 
materials processing and compaction machinery.  The use of 
mechanized equipment and modern technology is an important part 
of a major reconstruction project (Phase 2) under the weather and 
time restraints imposed by the location of these dams.  
 
We evaluated doing proposed work using a variety of methods (see 
Appendix F), including the CCID’s fully mechanized/motorized 
method, a method using motorized equipment small enough to be 
broken down and transported with stock and a completely non-
motorized/mechanized method. Proposed work included repairing 
Canyon and breaching Wyant dams. Total project costs were 
considerably increased (by about 500% in the fully non-
motorized/mechanized alternative), primarily due to proposed 
repair work on Canyon. Also please refer to Alternatives 
considered but not given detailed study (FEIS 2-12, 2-13). 
 
Cost and feasibility for hand work is being considered by CCID in 
the partial breach of Canyon Lake dam, Option D, Phase I. 
 
See p. 2-13 for additional information regarding multiyear 
implementation schedule for rehabilitation of Canyon Lake Dam. 
 

 
 
 

23-4 

23-5 

23-6 
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23-6 
continued 

Please note that Phase 1, Option D, now includes a minimal tool 
and intensive manual labor effort using the Montana Conservation 
Corps to complete a partial breach of Canyon Dam.  This work is 
limited in scope, and therefore, appears to be feasible to 
accomplish the limited amount of work (as compared to Phase 2) 
within the limited season.  However, a backup plan will be initiated 
if progress falls behind, or if difficulty accomplishing the work is 
encountered.  
 
A range of possibilities, for the amount of work involved, are  
presented in the FEIS. The original estimate of 700 cubic yards was 
based on the more conservative, or flatter slope, for a full breach.  
However, the partial breach has reduced the amount of material to 
a range between 200 and 400 cubic yards (preliminary estimate 
from CCID engineers).   
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23- Wilderness Watch George Nickas 
23-7 Please see Appendix F for a summary of the Minimum 

Requirements process. 
See p. 2-13 for additional information regarding multiyear 
implementation schedule for rehabilitation of Canyon Lake Dam. 
 

23-8 CCID has investigated using Montana Conservation Corps. Work 
to be done is tied to engineering standards. We agree that the dams 
were constructed without the use of motorized equipment.  
However, more stringent dam safety laws have come into effect 
since the dams were constructed and the 1964 Wilderness Act was 
passed.  These laws include the Federal Dam Inspection Act of 
1972 (P.L. 92-367), Presidential Memorandum of October 1979 
and federal Guidelines for Dam Safety, Water Resources 
Development Act of 1992, the National Dam Safety Program Act 
of 1996 (P.L. 104-303), and the recent National Dam Safety and 
Security Act of 2003 (P.L. 107-310). 
 
It is difficult to compare these examples with the reconstruction of 
a high hazard dam.  A high hazard dam presents liability issues to 
the dam owner in the event of dam failure.  A high hazard dam 
would likely result in loss of life, personal and private property 
damage, and serious environmental damage.  Because of these 
responsibilities of the dam owner, prudent engineering and 
construction practices are required to meet today’s dam safety 
standards and construction quality control measures.    
 

 
 

23-7 

23-8 
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23- Wilderness Watch George Nickas 
23-9 Based on the new CCID proposal (Option D, partially breaching in 

Phase 1 and thereby reducing dam safety concerns, then repairing 
in Phase 2), CCID is proceeding forward with an initial plan 
utilizing manual labor and minimal mechanized tools for the Phase 
1 partial breach.  If progress falls behind schedule and affects the 
ability to accomplish the work in the required timeframe, then a 
backup plan utilizing excavation equipment will be utilized.  This 
backup plan has been analyzed in this analysis.  Phase 2 involves a 
more extensive scope of work, which presents a greater challenge 
to accomplish the work with minimal tools within the limited 
season and leave the dam in a safe condition during the following 
spring runoff and snowmelt season (FEIS Appendix A). 
 

23-10 Working backwards to address comments in these two paragraphs: 
The existing trail to Canyon Lake would be reconstructed and the 
“new” trail would be between Canyon and Wyant Lakes. The 
stretch of existing trail that is particularly hazardous to stock is ½ 
to ¾ miles from Canyon Lake and the closest level area for 
unloading/repacking/loading is about 1 mile. Any equipment or 
materials needed at Wyant Lake would have to go almost a mile 
further and would still require a new trail between the lakes. The 
cost of unpacking the approximately 1,000 stock loads and 
reloading into approximately 3,000 backpack loads, the difference 
between mule and human transport costs, and the equivalent stock 
costs to get supplies up to the hazardous location would far exceed 
trail reconstruction costs. Options that include stock and campsite 
restrictions were considered. Managers recognize that the general 
public is resistant to restrictions on use and Selway-Bitterroot 
Wilderness General Management Direction gives preference to 
less restrictive measures when possible. Managers also recognize 
that once use is established – on trails or in campsites – it is 
difficult to enforce restrictions.  

 

23-8 

23-9 

23-10 

23-11 
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23-10 
Continued 

In addition, the CCID would be paying for trail 
reconstruction/construction to access the site and would reasonably 
expect their investment to provide long-term access. Evaluation of 
helicopter vs. traditional transport included consideration of both 
the expected “philosophical” and physical impacts to wilderness 
character. The “philosophical” impacts are limited and within 
allowances based on Forest Service direction and the Minimum 
Requirements process. The physical impacts to wilderness would 
likely be irreparable. Chapter 3 p-3-10 to 3-18. 

23-11 It is CCID’s proposal to breach Wyant Lake Dam. Forest Service 
may impose terms and conditions on this proposal. A balance 
between heritage, wilderness, dam safety, economics and water 
resources is included in the final proposal. 
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23- Wilderness Watch George Nickas 
23-12 We believe your interpretation of ANILCA underestimates the 

degree and nature of the rights inherent in CCID’s easement.  An 
easement is a form of, or interest in, real property.  

23-13 The Forest Service is responsible for oversight of Federal Dam 
Safety laws on National Forest Lands. These costs include 
inspections to check progress on the work and gather information 
regarding the interior embankment condition, particularly the rock 
crib or core, which is expected to affect future engineering designs.   
 

23-14 See Option D. 

 
 
 

23-12 

23-13 

23-14 
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24- MT FW&P – Mack Long 
 No Comment noted. 

 
 
 
 

 
 

24-1 
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25- Ecology Center – Sherman Bamford 
25-1 Canyon and Wyant Dams are each over 100 years old, which far 

exceeds the expected service life of these structures.  Routine 
maintenance, minor repairs, and emergency repairs have been 
completed in the past (reference Appendix B for the major 
historical events on Canyon and Wyant Dam). A recent 
geotechnical investigation of Canyon Dam (fall of 2001) provided 
additional information regarding the deteriorated condition of the 
dam embankment, in addition to the dam safety deficiencies 
discovered by DJ Engineering during emergency repairs (after the 
1996 overtopping event) and subsequent engineering inspections. 
Previous emergency repair work has not been sufficient to address 
the major rehabilitation work required to meet today’s more 
stringent dam safety laws and regulations, which have come into 
effect after the Wilderness Act was passed in 1964 (reference 
Appendix C for a list of dam safety laws).   
 

25-2 On private lands below the forest, development and irrigation 
diversion have created various impacts.  While some flow from 
Canyon Creek is diverted for agricultural use, it generally 
maintains its hydrologic connection with the Bitterroot River 
throughout the year.  Proposed alternatives and options that include 
breaching would provide for more natural flow regimes for the life 
of the breach.  Those options that include dam reconstruction 
would maintain the status quo for flow regimes. (p.3-36, 3-37 
FEIS). 
 
Canyon Creek has not been identified as a water quality-limited 
stream on the MTDEQ 303(d) list, which suggests that the present 
level of cumulative impacts is not limiting beneficial uses.  It also 
suggests that Canyon Creek is not a major sediment contributor to 
the Bitterroot River.  Only one developed road-crossing (the paved 
West Side Road) shows up on local and Forest maps, limiting 
sediment from road sources.  Some sediment is likely from private 
home building, but the number of sites under construction that have 
hydrological connected disturbed areas at this time is unknown.  
The streamside areas along Canyon Creek below the Forest 
boundary are mostly in developed mixed rural and residential 
status and tend to be well vegetated, reducing potential sediment 
inputs.  (p. 3-36, 3-37, FEIS).  
 
 

 
 

25-1 

25-2 

25-3 

25-4 

25-5 

25-6 

25-7 
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25-3 The appropriateness of these two dam and the associated rights of 

their owners, have long since been established by Congress through 
several laws including the Wilderness Act itself (FEIS p 1-1 to 1-
4). 

25-4 The U. S. Fish and Wildlife Service concurred with the 
determination of may affect, not likely to adversely affect  bull 
trout and of no effect on proposed critical habitat. P. 3-39 
 
 

25-5 With very little existing human impact in the upper watershed, and 
little possibility of substantial effects from this project, only short-
term and negligible changes in aquatic habitat or fish populations 
in Canyon Creek watershed are expected. P 3-46 
 

25-6 Please see discussion on p 3-23 in the FEIS.  Fire acreage in 
Canyon Creek watershed was very limited. 

25-7 A valley-wide discussion of water development is beyond the 
scope of the decision and the EIS.  Water rights are controlled by 
the State of Montana and the Forest Service has little discretion in 
how they are applied.   
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APPENDIX A 
 

CONDITION OF CANYON AND WYANT LAKE DAMS 
AND 

CANYON CREEK IRRIGATION DISTRICT’S PROPOSED WORK 
TO ADDRESS DAM SAFETY REQUIREMENTS 

 
Introduction 
 
Canyon Lake dam and Wyant Lake dam are located in Section 27, T6N R27W, P. M. 
Mt., which is approximately 8 miles west of Hamilton. Both dams lie just inside the 
Selway-Bitterroot Wilderness boundary at the head of Canyon Creek. Wyant Lake Dam 
is located less than one mile upstream of Canyon Lake Dam. Canyon Lake Dam is 
currently 21.5 feet high and 430 feet long, and currently stores between 420 and 450 
acre-ft of water. The dam was originally constructed in 1891. Wyant Lake Dam is 
approximately 18 feet high and currently stores about 54 acre-feet of water. Canyon and 
Wyant lake Dams are owned and operated by the Canyon Creek Irrigation District. The 
use of National Forest lands for both dams was authorized through an easement 
established by the Acts of 1866 and 1891. 
 
Purpose for Canyon Creek Irrigation District Proposal 
 
The main objective of the work proposed by Canyon Creek Irrigation District is to bring 
two high hazard dams into compliance with current federal dam safety laws and 
regulations. Among these requirements are the Federal Dam Inspection Act of 1972 (P.L. 
92-367), Federal Guidelines for Dam Safety of 1979, and the National Dam Safety 
Program Act of 1996 (P.L. 104-303). The final plans and specifications for the project 
shall be reviewed by the Regional Engineer in accordance with Forest Service Manual 
(FSM) 7500 – Water Storage and Transmission and Forest Service Handbook (FSH) 
7509.11 – Dams Management Handbook. Applicable laws and regulations governing the 
operation, maintenance and reconstruction of dams on National Forest lands are listed in 
Appendix C.  
 
Both Canyon Lake Dam and Wyant Lake Dam are classified as high hazard dams. This 
classification is based on the potential consequences if the structure(s) failed. Failure of 
either structure would “likely result in loss of human life or excessive economic loss”, 
FSM 7511.2. After an overtopping event of Canyon Dam in the spring of 1996, Laurence 
Siroky, State of Montana Water Operations Bureau Chief, completed a breach analysis 
Aug. 29, 1996 (PF 3.6), which confirmed the high hazard rating of Canyon Dam and the 
potential for loss of life. The inundation area includes a section of the West Side Road 
and a residence located next to this road where it crosses Canyon Creek. Because of the 
progressive deterioration of both dams, there is a sense of urgency to complete the work 
in an efficient manner as soon as possible to ensure protection of wilderness resources 
and public safety. 
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Regulatory Responsibility 
 
The primary responsibility for the agency, in this case the Forest Service, in a dam safety 
regulatory role, charged with protecting public safety through a successful dam safety 
program, is to ensure that appropriate and necessary action is taken to modify the dam 
embankment. This will be accomplished by: 1) reducing the hazard potential from a high 
to a moderate or low risk hazard potential in year 2003, then 2) correcting the dam safety 
deficiencies and rehabilitating Canyon Dam in year 2004.  A two-phase project is a 
realistic and viable approach to addressing both the immediate hazards, and correcting 
the long term needs which include spillway capacity and embankment stability at restored 
reservoir capacity within historical rights of the Canyon Creek Irrigation District. 
 
Inspection Reports for Canyon and Wyant Lake Dams 
 
The latest inspection reports include documentation of the current condition of Canyon 
and Wyant Dams, and recommendations to address dam safety requirements. Engineering 
representatives for both the Canyon Creek Irrigation District and the U.S. Forest Service 
prepared inspection reports. David Jones, DJ Engineering, P.E., prepared inspection 
reports for both Canyon and Wyant Lake Dams – “Dam Safety Inspection Report, 
Canyon Lake Dam,” Jan. 27, 2000 (PF 3.2) and “Dam Safety Inspection Report, Wyant 
Lake Dam,” Jan. 27, 2000 (PF 3.5). The U.S. Bureau of Reclamation conducted onsite 
inspections for Canyon and Wyant Dams in September 1998 and completed their final 
reports dated June 1999 (PF A.1).  
 
Observations during emergency crest repairs in 1996 and the DJ Engineering inspection 
report disclosed several significant deficiencies of Canyon Dam. These deficiencies 
included an inadequate spillway capacity, an uneven dam crest, and a partially collapsed 
outlet works (reference section describing deficiencies below). After the discovery of 
these deficiencies, CCID submitted an application and feasibility study for a Renewable 
Resource Grant Loan through the State of Montana, Department of Natural Resources 
and Conservation. This feasibility study, entitled Rehabilitation Feasibility Study for 
Canyon Lake Dam”, DJ Engineering, May 2000 (PF 3.4), was based on Mr. Jones’ 
earlier inspections. CCID was awarded a $200,000 grant and $300,000 low interest loan 
for the purpose of preserving water resources by rehabilitating the dams.  
 
Two other reports describing past emergency repairs to Canyon Lake Dam are also 
included in the project files. These include “Construction Report on Repairs to Canyon 
Lake Dam, October 2001,” David Jones, Jan. 2002 (PF A.2) and “Construction Report on 
Repairs to Canyon Lake Dam, September-October 1996,” David Jones and Lee 
Hofferber, Oct. 1996 (PF A. 3). 
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Results of Recent Geotechnical Investigation of Canyon Lake Dam 
 
In a recent geotechnical investigation of Canyon Dam, data was gathered to evaluate 
potential seepage and instability problems within the existing embankment (“Canyon 
Lake Dam Improvements Project Geotechnical Investigation,” Hydrometrics, Inc., 
October 2002 (PF 3.3). Hydrometrics evaluated additional dam failure mechanisms based 
on new information obtained by exploratory drilling (Sept. 2002) within the dam 
embankment. The drilling investigation provided the materials properties necessary to 
evaluate: 1) potential piping failure caused by excessive seepage through the dam 
embankment, and 2) slope failure caused by saturation of the embankment toe, typically 
occurring during high reservoir levels or earthquake forces. These evaluations resulted in 
additional deficiencies associated with the long-term stability of Canyon Dam during 
extreme events, such as a severe flood or earthquake. The deficiencies evaluated by 
Hydrometrics, Inc. are described in detail below (Deficiencies of Canyon Dam Recently 
Discovered in Geotechnical Investigation, Hydrometrics, Inc.).  
 
CANYON LAKE DAM 
 
Emergency Repairs to Canyon Dam in October 2001 
 
In July of 2001, the dam tender observed unusual seepage flows exiting the existing 
outlet works conduit. Later in August 2001, a sinkhole was discovered on the upstream 
side of the dam, located directly above and downstream of the intake gate. Initially, the 
sinkhole was 2 feet deep and 9 feet in diameter. The District’s engineer determined that 
the flow was bypassing the intake gate and eroding embankment fill into the conduit. In 
October 2001, emergency repairs were made to prevent further deterioration of the 
upstream embankment. These repairs exposed the suspected piping occurring within the 
embankment. The temporary grouting repairs provided some protection against the 
internal erosion, but additional work will be necessary to ensure the integrity of the 
structure. A report covering the details of this work was completed by David Jones and is 
included in project files (Construction Report on Repairs to Canyon Lake Dam, October 
2001, David Jones, P.E., Jan. 2002, PF A.2). 
 
After these repairs were completed, the irrigation district’s engineer recommended the 
installation of an Early Warning System to provide warning time in case of a dam failure 
emergency. This warning system became a mandatory requirement by the Forest Service 
because of the potential failure mode and lack of certainty associated with the emergency 
repairs completed October 2001. Warning systems are routinely used to provide adequate 
warning time to the downstream population at risk from dam failure. The sensor station 
was placed outside the Wilderness boundary, and this location provided the minimum 
warning time of 30 minutes to the first affected residence, located along the West Side 
Road. The warning systems are required until the final repairs or breach are completed.  
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Dam Safety Deficiencies of Canyon Dam Addressed in DJ Engineering Feasibility 
Study 
 
The purpose for the project at Canyon Lake Dam is to rehabilitate its deteriorated 
condition and to bring the dam into compliance with current laws regulating dams on 
National Forest lands. David Jones addressed three primary dam safety deficiencies in his 
feasibility study, “Rehabilitation Feasibility Study for Canyon Lake Dam,” DJ 
Engineering, May 2000. These deficiencies include the following: 
 
1. The first deficiency of Canyon Lake Dam is the inadequacy of the spillway to pass the 
required inflow design flood. The existing spillway on Canyon Lake Dam is undersized 
based on present Federal Dam Safety and Forest Service Manual spillway sizing criteria. 
There is not adequate freeboard to protect the dam embankment from wave action and an 
overtopping event such as a large flood. In addition, the existing spillway does not have 
adequate capacity to bypass a Wyant Dam failure if Canyon Lake Dam was at full pool. 
If Canyon Lake Dam is left in its current condition, there is an increased risk of 
overtopping and failure of the structure during high runoff conditions and/or a Wyant 
Dam failure. Canyon Dam has previously overtopped, and these events have washed out 
sections of the dam crest (reference dam history in Appendix B). During overtopping 
events, erosion typically begins on the downstream side of the embankment. This occurs 
where flows are concentrated in low sections of an uneven dam crest. As the erosion 
progresses upstream through the embankment, the velocity of the flow increases and 
eventually causes an uncontrolled breach of the embankment.  
 
Because Canyon dam is a high hazard dam, the spillway shall be sized to pass the 
Probable Maximum Flood or PMF (FSM 7524.31 Spillway Sizing Standards). The 
Probable Maximum Flood is defined as:  “the most severe flood, measured in cubic feet 
per second, that is considered reasonably possible at a site as a result of meteorological 
and hydrologic conditions” (FSM 7523.05 Definitions). During periods of high runoff, 
the water level in the reservoir typically increases and the overflow is discharged through 
the spillway. Because the existing spillway is not adequately sized, severe flood or 
snowmelt conditions could cause an overtopping event and potentially breach, or fail, the 
structure. The inadequacy of the spillway has been confirmed as a result of past 
overtopping events, including the most recent event in 1996 when the dam was 
overtopped during high runoff conditions, which washed out a 40-foot wide section of the 
dam crest (Construction Report on Repairs to Canyon Lake Dam, September-October 
1996, David Jones, P.E. and Lee Hofferber, Oct. 1996, PF A.3). Records in the files and 
inspection reports indicate that there has been inadequate freeboard and evidence of 
overtopping dating back to 1956. In order to pass the PMF through the spillway and 
provide adequate freeboard for wave action against the dam crest, the dam embankment 
needs to be raised to a uniform level (approximately 2 feet), which would be within the 
historical height of the embankment.  
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2. The second deficiency is an uneven dam crest, which varies up to 2 feet in elevation 
along its longitudinal profile. Raising the low sections in the dam crest and leveling the 
entire length of the crest to a uniform level will provide increased spillway capacity and 
freeboard. A consistent, uniform crest elevation also minimizes the risk of concentrating 
flows in an overtopping event. The concentration of flows in an overtopping event 
accelerates erosion through the dam crest and increases the risk of dam failure. Exact 
dimensions of the proposed design, including spillway dimensions and dam crest 
elevation would be included in the final engineering design, which has not been 
completed at this time. All modifications to the dam embankment shall be accomplished 
in such a manner so that the reconstructed embankment shall not exceed the maximum 
historical height of the structure authorized under original easement documents.      
 
3. The third deficiency is the failing outlet works conduit. The existing conduit is a 20-
inch high by 14-inch wide by 55-feet long rectangular rock masonry conduit. The conduit 
roof is grouted slab rock, and approximately 15 to 18 feet downstream of the slide gate, a 
rock has fallen from the roof and partially blocked the outlet works. This hazard was 
discovered in 1996 by probing and interior photographs (Dam Safety Inspection Report 
Canyon Lake Dam, David Jones, Jan. 27, 2000, PF 3.2). Another large obstruction in the 
outlet works conduit was found by probing in 1998. This obstruction is located 
approximately 27 feet downstream of the gate, which is under the dam crest. These 
restrictions in the outlet works not only increase the potential risk of dam failure caused 
by overtopping, but also increase the risk of dam failure by internal piping or erosion. 
The collapsing roof structure removes the support for the overlying embankment 
material. The movement of this material into the conduit could induce internal piping, or 
erosion, and eventually lead to an uncontrolled breach. This condition has continued to 
progress, and, if nothing is done to correct this situation, the likely consequences will be 
to eventually result in loss of integrity and failure of the structure, uncontrolled failure of 
the embankment and potential loss of life. This type of failure is insidious because it 
could occur when it is least expected - under clear and sunny skies, or “clear weather 
breach” conditions. Therefore, the rehabilitation of this deficiency on Canyon Lake Dam 
is the highest priority. (Note:  Emergency repairs were made in the fall of 2001 to prevent 
continued deterioration of the upstream embankment resulting from the collapsing outlet 
works conduit - refer to page A-3 for additional information). 
 
In order to correct the deficiencies listed above, an alternative was proposed by 
engineering representatives for the Canyon Creek Irrigation District. This proposal, 
developed for the purpose of addressing immediate dam safety needs, is described below 
as “Option A” (refer to section below entitled “Proposal from Canyon Creek Irrigation 
District”). Option A includes increasing the spillway capacity to meet current standards, 
leveling the dam crest and boring a new outlet works.  
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Dam Safety Deficiencies of Canyon Dam Discovered in Recent Geotechnical 
Investigation, Hydrometrics, Inc. 
 
In September 2002, Hydrometrics Inc. conducted a drilling investigation of the Canyon 
Dam embankment materials. Five exploratory holes were drilled using a 6-inch hollow 
stem auger. The findings of this geotechnical investigation were submitted to the Canyon 
Creek Irrigation District in a report entitled “Canyon Lake Dam Improvements Project, 
Geotechnical Investigation,” Hydrometrics, Inc., October 2002. Additional deficiencies 
associated with the long-term stability of the embankment materials were disclosed in 
this report: 
 
4. The fourth deficiency is primarily concerned with the ability of the existing 
embankment to resist internal erosion, particularly under high reservoir levels and 
saturated embankment conditions. The drilling investigation and materials testing results 
indicated that the embankment is composed of a significant amount of silty sands and 
heavy silts. The drilling investigation also confirmed the presence of a rock core, 
approximately 12 feet high in the center of the embankment. Using data provided from 
materials testing results, Hydrometrics completed seepage and piping analyses to 
determine the potential for internal erosion problems due to seepage flow through the 
embankment. Hydrometrics, Inc. concludes:   
 

“at high reservoir levels, the dam embankment saturates and that over time this 
condition could lead to problems with instability of the upstream saturated slope or 
erosive seepage from the downstream face of the dam. Although there is flowing 
seepage escaping from the toe of the dam, it is not in such a great quantity to 
suggest that piping is a significant problem at this time. Alternatives for addressing 
these seepage concerns include construction of a wider dam cross section with 
flatter slopes and installation of filter layers on both sides of the silty sand core.  
 
An improved dam cross-section is proposed in Figure 3-1 that will accomplish these 
objectives. The cross-section pictured includes construction of a new zone in the 
dam consisting of a wide, graded section that gradually transitions from coarse sand 
near the core to quarry spall sized bedding stone near the rock shell. Because the 
availability of coarse sand and gravel is very limited at the site, this proposed 
treatment will likely require the crushing of approximately 1000 cubic-yards of 
these filter zone materials.”   
 

Hydrometrics, Inc. presented the use of filter fabric as a potential alternative to replace 
the coarse sand next to the dam core to protect it from erosion. Their report also 
recommends, that prior to completing designs to rehabilitate the dam, the seepage 
analysis should be verified by measuring the water levels in the dam embankment during 
full reservoir conditions. (After the drilling was completed, open piezometers were 
installed in the bore holes). 
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5. The results of the Hydrometrics’ slope stability analysis indicate that the embankment 
width is too narrow, and the upstream and downstream slopes are too steep. As described 
in the section above, the drilling investigation confirmed the presence of large rock, 
encountered at a depth of approximately 12 feet in the center of the embankment. The 
width of this rock core, or crib, is not known. Therefore, conservative estimates of the 
core width were utilized in completing the stability analysis. Hydrometrics concludes that 
a wider cross-section would provide an increased factor of safety against slope failure, 
particularly during events such an earthquake or a prolonged flood. 
 
In conclusion, another alternative, or option, was proposed by Hydrometrics Inc. to 
address dam safety concerns caused by 1) elevated seepage levels in the dam during full 
reservoir levels, and 2) long-term instability of the dam resulting from the existing 
embankment geometry, which is a narrow, steep cross section. This option is described in 
detail below as “Option B”. Option B consists of an improved wider, flatter embankment 
with a filter zone to protect the fine, silty sand core from internal and external erosion. 
However, there may be other materials options to address potential static stability and 
piping problems within the dam embankment. This would require additional engineering 
analyses by the dam owner’s engineering representative, which was outside the original 
scope of the Hydrometrics’ geotechnical investigation. If CCID chooses to pursue 
rehabilitation of the dam, additional engineering feasibility studies and conceptual plans 
will be required from the dam owner.  
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PROPOSAL FROM CANYON CREEK IRRIGATION DISTRICT (CCID)  
 
The Canyon Creek Irrigation District is required to comply with federal dam safety laws 
and regulations. These laws and regulations have become more stringent because of dam 
failures such as Teton Dam in 1976 and Lawn Lake Dam Failure in 1982 (PF A-4, video)  
The majority of these laws were not in effect when the Wilderness Act was passed in 
1964 (reference Appendix C in the FEIS for a list of applicable federal laws and 
regulations governing dam safety). The ownership of Canyon Dam, which is currently in 
an unsafe condition, presents the Canyon Creek Irrigation District with responsibilities 
and attendant downstream liabilities (environmental damage, real property, personal 
property and loss of life) in the event of dam failure.  
 
The engineering representatives for CCID presented the CCID board members with three 
alternatives, or options, to address the dam safety deficiencies associated with Canyon 
Dam and Wyant Dams. These options and associated costs were presented in a letter 
dated November 25, 2002 to the board members. The three alternatives, or options, are 
presented as Options A, B and C. Option A addresses critical safety concerns of Canyon 
Dam and includes minimal requirements, primarily associated with the failing outlet 
works and inadequate spillway capacity, to prevent an uncontrolled dam failure. Option B 
addresses longer-term needs and significantly improves embankment stability - in 
addition to repairing the critical deficiencies included in Option A. Option C is the full 
breach option, which eliminates ongoing maintenance, repairs, and potential liabilities 
associated with an aging dam. Therefore, the Canyon Creek Irrigation District requested 
that the following possible options be considered in this analysis:   
 

Option A. Repair Critical Deficiencies of Canyon Dam, 
Option B. Major Rehabilitation of Canyon Dam,  
Option C. Breach Canyon Dam  

 
A more recent option has been proposed and endorsed by the CCID engineering 
representatives. This Option is a two-phased approach, or Option D: 
 

Option D Partial Breach Canyon Lake Dam in 2003, Major Rehabilitation of 
Canyon Lake Dam in 2004 
 

All four options include a partial breach of Wyant Dam. The proposed work for Wyant 
Dam is described in detail below under “Wyant Lake Dam”. 
 
Option A 
 
This option addresses the critical deficiencies of Canyon Dam identified in the Feasibility 
Study completed by David Jones, DJ Engineering, May 2000. Option A primarily focuses 
on repairs urgently needed in order to avoid a potential emergency situation, or 
uncontrolled failure of the dam. The failing masonry outlet works would be replaced with 
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a new bore through competent rock in the dam foundation, then lined with new pipe and 
sealed with grout between the pipe and new bore. The old collapsed masonry outlet 
works would be sealed shut with grout to prevent further deterioration of the dam 
embankment. Some minor amount of earthwork is required to repair the upstream section 
of the embankment around the outlet pipe, where a sinkhole was discovered and repaired 
in the fall of year 2001. Proposed borrow areas are located below the high water mark 
(See Appendix D for Canyon Lake Dam Site Plan). Any disturbed areas would be shaped 
and blended back to the natural lake bed contours. The area around the outlet works 
would be armored with riprap, which would be collected from loose rock areas below the 
high water mark. A new outlet works gate and trashrack would be installed. 
 
Option A includes increasing the size of the existing spillway to meet current spillway 
sizing criteria in accordance with federal laws and regulations for high hazard dams. 
Canyon Dam has a history of overtopping events, which verifies the existing, inadequate 
spillway capacity. In order to pass the required flood event through the spillway, a 
combination of widening the existing spillway and leveling the uneven dam crest will be 
necessary. The modified structure shall remain within the historical embankment height. 
The spillway flow channel would be armored with rock, and a new log boom would be 
constructed.  
 
Option B 
 
Based on information from the geotechnical drilling investigation and analyses completed 
by Hydrometrics Inc. (October 2002), the proposed repairs were recently modified to 
address the instability of the embankment caused by seepage and extreme flood events. 
The primary change in the proposed repairs of Canyon Dam involves the additional 
amount of material that will be required to stabilize the embankment for a longer period 
of time (approximately 50 years). In order to resist seepage and instability problems 
exacerbated by loose, saturated sands and silts found in the embankment, the 
recommended design geometry would require a wider crest width and flatter slopes on 
the upstream and downstream sides of the dam. Additional material includes 
approximately 1000 cy of filter drain rock and 750 cy of rock shell, or riprap, which 
requires about a 50% increase in the overall volume of the material already in place on 
the existing dam. The filter rock is used to allow seepage to flow through the filter zone 
without causing the migration of the silty sand material in the core. Basically the filter 
rock retains the finer materials and decreases the pore pressure within the embankment. 
 
Option B involves a major overhaul of the embankment and provides long-term stability 
by widening the crest, reducing the embankment slopes, and placing filter rock on the 
upstream and downstream faces to protect the fine, silt core from erosion. This option 
includes heavy earthwork to excavate the existing embankment and place the new 
embankment materials, primarily the filter rock and rock shell. The existing rock shell, or 
riprap, would be removed and stockpiled prior to the rehabilitation work, then re-used to 
armor the improved embankment. The existing outlet works would be replaced by 
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excavating a new channel then installing new pipe within this channel. The new 
embankment would then be placed and compacted in lifts above the new pipe installation. 
A new outlet works gate and trashrack would be installed. 
 
The Canyon Creek Irrigation District considered two options for the source of the filter 
rock. The first option was to fly the material in with a medium sized helicopter. Based on 
preliminary cost estimates, the cost of the filter rock and delivery to the site would be 
about $550 per cubic yard, or a total of $550,000 - just for the filter rock. This option 
would also require approximately 500 medium-sized helicopter trips, exclusively for the 
purpose of supplying the 1000 cubic yards of filter rock. Because this option is cost 
prohibitive for the Canyon Creek Irrigation District, they proposed using existing rock 
sources. Therefore, Option B includes the development of a rock source and crusher 
operation within the vicinity of the embankment.  
 
The preliminary plan is to break down and fly in a crusher and generator (approximately 
3 to 4 medium-sized helicopters) to utilize existing rock sources and crush it into suitable 
filter, or drain rock. The proposed rock source is primarily along the south shoreline near 
the right abutment and a rocky outcropping near the dam within the high water mark. 
Additional source areas located along the north shore below the high water mark may 
also be utilized. The crusher would be located within 500 feet of the existing dam 
embankment below the high water mark. The reservoir pool would be lowered, and the 
area selected for the crusher site would be located to minimize impacts and promote 
efficiency of the operations. 
 
Option B includes increasing the size of the existing spillway to meet current spillway 
sizing criteria in accordance with federal laws and regulations for high hazard dams. 
Canyon Dam has a history of overtopping events, which verifies the existing, inadequate 
spillway capacity. In order to pass the required flood event through the spillway, a 
combination of widening the existing spillway and leveling the uneven dam crest will be 
necessary. It may be necessary to construct and auxiliary spillway to route the required 
design flood, or probable maximum flood. This determination would be made in the 
design process. The modified structure shall remain within the historical embankment 
height. The spillway flow channel would be armored with rock, and a new log boom 
would be constructed.  
 
Option C 
 
Option C is to breach Canyon Dam and eliminate the risk of loss of downstream life and 
property. The breach is required to pass the 5000-year flood event at the natural stream 
channel. This requires excavation down to the level of the original ground surface, and 
the sides of the breach excavated to a slope that is stable. The initial estimate of the size 
of the breach is approximately 15 to 20 feet wide at the base with side slopes laid back 
approximately 2:1 or 1½:1 (2 horizontal units to 1 vertical unit). The riprap on the 
existing upstream embankment and rock shell on the downstream side would be utilized 
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to armor the sides and bottom of the breach. The height of the dam at the natural stream 
channel is approximately 22 feet high. A rock-armored, weir-type structure, 
approximately 1 to 2 feet high, shall be required to retain natural lake sediment and 
prevent it from flushing downstream into Canyon Creek. The channel through the 
breached section would be a “stepped-down” rock chute to safely conduct the water to a 
lower elevation from the weir to the stream channel below. Based on initial estimates, the 
amount of material to be excavated from the breached section is approximately 700 cubic 
yards, based on the flatter side slopes (2:1) of the breach. 
 
The waste material excavated from the embankment would be placed along the upstream 
side of the embankment, primarily in areas to enhance erosion protection of the 
remaining breached structure. The waste material from the breach shall be carefully 
placed and blended into the surrounding topography to enhance erosion protection of the 
breached structure and prevent ponding within the pool area. The existing soil cement 
core has been determined to be a friable, easily crushed material; therefore, it should mix 
well with other natural waste material from the embankment. 
 
Option D 
 
Background Information 
 
On February 13, 2003, the Commissioners for the Canyon Creek Irrigation District 
resolved to address immediate dam safety hazards. The Canyon Creek Irrigation 
District’s decision includes a two-phase project.  
 
First, their decision includes completion of an engineered partial breach of Canyon Lake 
Dam during the next field season, or summer of 2003. This work is further described 
below as Phase I.  This decision was made by the CCID Board to address the urgent 
hazard presented by their unsafe dams in the summer of 2003. Failure of the dam would 
likely cause loss of life and considerable property damage as well as environmental 
damage. These immediate dam safety concerns are described earlier in this section. 
Second, the Board decided that Canyon Dam would be reconstructed during the summer 
field season of 2004 to maintain reservoir capacity for irrigation uses in the future 
(described below as Phase II).  
 
The option of a full breach of Canyon Dam to the natural stream channel was considered 
and discussed in depth with the Canyon Creek Irrigation District and their engineering 
representative. The Board of Commissioners, acting on behalf of interests within the 
District, decided that a partial breach to reduce the hazard classification, yet maintain 
some storage capacity for irrigation purposes, would best meet their legal obligations and 
irrigators’ interests within the District. The proposed partial breach essentially eliminates 
the public safety hazard, provides some storage for irrigators’ interests and provides a 
retention structure for lake sediments.  
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Several factors influenced the decision to incorporate a two-phase project. These factors 
are discussed under Phase II below.  
 
Phase I - Partial Breach of Canyon Dam in Year 2003 
 
Criteria for Partial Breach Design 
 
The design criteria for the partial breach at Canyon Dam will be required to 
accommodate a Wyant Dam failure without overtopping Canyon Dam. Wyant Dam is 
currently classified as a high hazard dam – based on the inadequate spillway capacity at 
Canyon Dam. In the event of a failure at Wyant Dam and a full pool reservoir condition 
at Canyon, Canyon Dam would likely overtop. A failure of Wyant Dam could potentially 
result in a second dam failure at Canyon Dam. This modification to Canyon Dam is 
expected to change the hazard classification of Wyant Dam to a low or moderate hazard 
rating, which will be confirmed by a breach analysis. 
 
The partial breach of Canyon Dam will be restricted to a reservoir storage capacity to that 
which no longer presents a risk of loss of life in the event of a Canyon Dam failure – 
which will also change the hazard classification of Canyon Dam from a high hazard to a 
moderate or low hazard classification (FSM 7511.2). In addition to restricting the 
reservoir level, the partial breach will also function as the principal spillway during the 
following spring snowmelt and runoff season. Therefore, it shall also be designed to route 
the required inflow design flood (5000-year storm event) without overtopping the dam. 
Channel stabilization and grade control will be necessary to safely conduct water through 
the breach and to prevent erosion from undercutting the side slopes of the remaining 
embankment.  
 
The breach elevation will be below the upper portion of the dam embankment, which 
primarily consists of fine silty sands as noted in the drilling investigation by 
Hydrometrics, Inc (fall 2002). These weak materials are not suitable for the breach 
channel, and any exposed surfaces adjacent to the flow channel shall be armored with 
suitable material, or rock riprap. Filter fabric will be used to cover the weak embankment 
materials prior to placement of bedding rock and armor stone to protect the breach 
channel from the design storm event. The embankment will be excavated to a depth that 
exposes or penetrates the rock core, which was encountered typically between 10 and 12 
feet during the drilling investigation. The rock fill and concrete core can reasonably be 
expected to provide a non-erodable sill, which will add stability in the partial breach 
design. The width of the concrete core and rock fill remains an unknown dimension. 
Therefore, contingency plans are necessary in working with the unknown quality and 
quantity of these core materials within the dam (Canyon Lake Dam Improvements 
Project, Dam Partial breach – 2003 Work Plan, Hydrometrics, April 2003, PF A-6). 
 
In summary, the primary design criteria for the partial breach is the reduction in hazard 
classification of Canyon Dam so that an uncontrolled catastrophic failure would no 
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longer present unacceptable risks to downstream life and property. The reduction in 
hydraulic height, from over 20 feet down to 7 feet (preliminary estimate), represents a 
reduction of over two-thirds in hydraulic height. This significantly reduces the available 
head, or amount of energy, that would be released in the event of dam failure, in addition 
to the reduction in storage capacity from approximately 450 to 200 acre-feet. The natural 
lake storage capacity is approximately 100 acre-feet. This natural lake storage would 
remain, regardless of the presence of the dam.  
 
Time Constraints to Complete the Work 
 
The priority for this project is the elimination of unacceptable risks presented by the 
deteriorated condition of the high hazard to downstream life and property. The proposed 
schedule includes the preparation of preliminary designs, submittal and review, and 
completion of the final design before actual construction begins. Because of dam safety 
issues, the embankment cannot be left in an open, or exposed condition through the 
winter. The work must be completed within the limited field season at the dam site. 
Therefore, some latitude in the method and manner of construction methods is reasonably 
necessary, in order to allow for variables that may be associated with the unknown 
condition of the rock fill core.  
 
The proposal is to complete the partial breach with the minimal tools necessary and 7-
man work crews from the Montana Conservation Corps as soon as the snow melts at this 
high elevation (approximately 7500 feet), which could occur in mid to late July. This 
work using manual labor and gasoline-powered rock drills is expected to continue in 
shifts through the first week of September. If necessary, other small, mechanized tools 
may also be utilized (see “Initial Plan” below). However, the engineering representative 
for the Canyon Creek Irrigation District recommends that a backup, or contingency, plan 
is included in case difficulties are encountered with the ability to complete the breach 
within the limited season.  
 
Phase I Description of Work 
 
In order to minimize impacts to Wilderness, engineering representatives from the Canyon 
Creek Irrigation District and the Forest Service met with the Montana Conservation 
Corps to pursue an option that utilizes minimal tools to complete a partial breach of 
Canyon Dam during the summer field season of 2003. Qualifications of the Montana 
Conservation Corps includes past experience moving rocks and earth materials with 
minimum tools. The MCC plans to work in two week cycles, nine days on a shift, or 
“hitch”, followed by five days off, beginning in mid to late July and ending in the 
beginning of September.  
 
The basic plan is separated into three parts: 

1. The rock shell must first be removed from the embankment in the area of the 
proposed breach area, located over the existing outlet works.  
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2. Remove material to the required elevation (Hydrometrics engineering estimate is 
350 cubic yards material, including rock and soil). 

3. Armor the breach with rock removed from the embankment and temporarily 
stockpiled (on the upstream and downstream sides of the embankment adjacent to 
the partial breach location). 

 
A combination of rock drills and explosives, or Boulder BusterTM, may be necessary to 
break up the larger rock located on the embankment which cannot be moved by manual 
labor. (The outer protective shell consists of rock that varies in diameter - up to 18 inches 
on the upstream side and up to 3 to 5 feet on the downstream side of the embankment). 
The rock will be temporarily stockpiled, then re-used and placed back onto the 
embankment to armor the breach after excavation is completed to the required level. The 
use of explosives will be controlled by smaller, more frequent shots to minimize impacts 
to fisheries and prevent scattering material all over the landscape.  
 
The material from the breach will be stockpiled on or near the upstream embankment. 
Excess material from the breach will be blended into the surrounding topography or 
stockpiled for repairs the following season. The stockpile location will be at least 50 feet 
away from the partial breach location and protected from erosion. The stockpiles will also 
be located below the old high water mark and above the new high water mark for the 
modified dam (Refer to FEIS p 2-9 for associated terms and conditions). (The hydraulic 
height of the structure will be reduced by approximately 2/3rds, and therefore, the new 
high water mark will be significantly lower than the high water mark for the existing 
structure). The rock will be re-used to armor the breach, and therefore, it will be 
important to control the use of explosives and limit the break-up of rock to that which is 
not feasible to move manually. Once the rock shell is removed, the fine silts and sands, 
located in the upper section of the embankment, should be removed by manual methods 
without difficulty - until the rock crib is encountered. These finer materials in the upper 
dam crest were logged 10 to 12 feet in depth during the drilling investigation; however 
rock was encountered at that point, which prevented further drilling to the foundation.  
 
At this point, there remains some unknown factors associated with the rock crib as 
described earlier under the breach criteria section. The unknown size and amount of rock 
within the core of the dam presents a variable that directly affects the method and manner 
to perform the work. From a dam safety perspective, it is important to complete the work 
before winter. It is not acceptable to begin excavation into the embankment and not be 
able to complete the work associated with armoring the embankment before the winter 
weather conditions begin. The breach must be completed to the level that eliminates the 
public safety hazard, and the exposed surfaces of the breach must be armored to protect 
the fine silts and sands from erosion. It is critical that this work be accomplished prior to 
the onset of winter weather because the partial breach will function as the principal 
spillway during the following spring snowmelt and runoff season. Because of the limited 
timeframe in which to complete the work, the range of impacts addressed in the analysis 
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will include a contingency plan for the use of mechanized equipment for removing the 
upper portion of the rock crib.  
 
Two plans are described below – an initial plan utilizing manual labor crews and minimal 
mechanized tools, and a backup plan utilizing traditional excavation equipment if manual 
labor and minimal tools are not adequate to complete the required work. 
 
1. Intial Plan Utilizing Manual Labor and Minimal Mechanized Tools 
 
Equipment List for Montana Conservation Corps 
Hand Tools (rock picks, shovels, pry bars)  
Wheelbarrows 
Come-Along 
Rock Sling 
Chainsaw 
Camp and Misc. Supplies 
 
Equipment to Breakup Large Rock (Hydrometrics oversight) 
Gasoline-Powered Rock Drills or Electric Drills and Generator 
Fuel and Spill Containment Kit 
Boulder Buster, TM 
Explosives 
 
Possible Equipment List if process falls behind schedule and requires speeding up 
Motorized Wheelbarrow or Six-wheel ATV 
Small, mechanized mining equipment (“slusher”, or bucket and winch system) 
 
Total of 5 to 8 Trips using a Light Helicopter*   
(Note:  The Montana Conservation Corps plans to pack in the lighter-weight hand tools 
and supplies. The engineering representative for CCID requested a reasonable number of 
helicopter trips for the heavier equipment listed above under “Possible Equipment List”. 
The Forest Service has promoted the use of experienced outfitters and backpacking 
materials into the site. However, there are concerns regarding the suitability of the trail 
for stock. Some sections of the rocky trail and crossings over talus slopes present unsafe 
conditions for stock use. These potential hazards regarding the use of stock will be within 
the discretion of the Canyon Creek Irrigation District and available experienced outfitters. 
Therefore, a minimal number of helicopter trips may be required and are included in this 
analysis.) 
 
2. Final Backup Plan Requiring Expediency to Complete the Work 
 
In a worst-case scenario in which unforeseen problems are encountered (ie: if the work 
gets delayed because of unusual weather events, or manual labor methods are not 
adequate), the engineering representative for the CCID requested that a backup plan be 
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available and analyzed. The Canyon Creek Irrigation District and the engineering 
representative, signing off on the breach design, assume certain liabilities in the event of 
unforeseen circumstances and a possible dam failure, and therefore this is a reasonable 
request. This final backup plan is strictly for a situation that requires urgency to complete 
the required work, and will only be utilized if the above non-mechanized means are not 
adequate. This final backup plan utilizes traditional excavation equipment for the primary 
purpose of expediency to complete the work.   
 
Final Backup Plan and Possible List of Equipment (includes return trips) 
Small excavator, John Deere 80 (14,000 lbs.)   6 trips, medium size helicopter 
Skid steer loader or Mini-excavator    2 to 4 trips, medium helicopter 
Rock drills and compressor    2 trips, medium size helicopter 
Camp, Fuel and Misc. Tools and Supplies  2 to 4 trips medium size helicopter 
 

Total of 12 to 16 trips with a Medium-Size Helicopter** or 13 to 18 trips with 
a Light Helicopter* 

 
*Light Helicopter carries approximately 2000 to 2500 lbs 
**Medium Size Helicopter carries approximately 5000 to 5500 lbs 

(Range of Lifting Capacities depends on Density Altitude) 
 
In summary, the primary overriding dam safety issue is the ability to accomplish the 
work in the required timeframe. Limited use of motorized equipment will be used in the 
first phase of the project. If the work progress falls behind schedule, or there is difficulty 
removing the materials in the crib core of the dam, then the engineering representative for 
the CCID shall make the determination that additional motorized equipment will be 
required to speed up the process in order to accomplish the task within the specified 
timeframe – primarily dictated by the limited work season at this high elevation dam. 
This analysis includes reasonable and foreseeable problems that could be encountered 
during the completion of a partial breach at Canyon Dam.  
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Phase II – Long Term Reconstruction of Canyon Dam in Year 2004 
 
Background Information 
 
The Canyon Creek Irrigation District’s decision includes a two-phase project. First, the 
decision was made by the CCID Board to address the hazard presented by their unsafe 
dams in the summer of 2003. Second, the Board decided that Canyon Dam would be 
reconstructed during the summer field season of 2004 to maintain reservoir capacity for 
irrigation uses in the future.  
 
Several factors influenced the decision to incorporate a two-phase project:   
 

1. The reduction in hazard classification in the first phase would address the primary 
issue related to a public safety hazard and potential risk of loss of life and 
property. The deteriorated and unsafe condition of Canyon Dam is the driving 
issue that demands an action on the part of the Canyon Creek Irrigation District 
within the next field season, or the summer of 2003. The dam safety deficiencies 
are presented earlier within Appendix A.  

 
2. During the drilling investigation of Canyon Dam (Hydrometrics, Inc.) in the fall 

of 2002, a rock barrier was encountered 10 to 12 feet in depth from the top of the 
dam. This rock barrier, or crib, prevented further drilling to the bedrock 
foundation. Early records describe a “concrete core to the height of 17 feet” and 
“behind the core is a rock fill and in front a fill of 2000 cubic yards of earth 
covered with rock to prevent washing”. There remains some unknown 
information associated with this rock crib, or concrete core, that could be utilized 
for a more efficient and effective reconstruction design in the long term.  

 
For example, conservative estimates of the width of this rock crib were assumed 
in the stability analysis (Canyon Lake Dam Improvements Project Geotechnical 
Investigation, Hydrometrics, Inc., October 2002, PF A-5). The stability analysis 
affects the estimated amount of material that would be necessary to guard against 
failure mechanisms as described in the Hydrometrics’ report. The existing 
instability problems are caused by: 1) the narrow geometry and 2) the fine, silty 
sand materials surrounding the internal rock crib. The actual width and integrity 
of the rock fill core, which will be determined in the partial breach, will likely 
influence the design of the permanent repairs on the dam – such as the amount of 
filter rock necessary to stabilize the dam embankment (refer to “Option B” in 
Appendix A for an in-depth description of the amount of filter rock and rock shell 
required to stabilize the dam embankment). Therefore, information gathered from 
the partial breach will be utilized in a more efficient design based on actual field 
data rather than conservative assumptions. 
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3. Option B included a long-term, major reconstruction of the dam embankment to 
address the instability problems that were included in the Geotechnical 
Investigation report (Hydrometrics, Inc., October 2002, PF A-5). These instability 
problems include internal erosion or piping, exacerbated by the loose, saturated 
sands and silts, in additional to the steep, narrow embankment cross-section. 
Hydrometrics, Inc. presented the need for additional material (approximately 
1000 cy of filter drain rock and 750 cy of rock shell, or riprap) to stabilize the 
embankment and resist seepage and instability problems. They also recommended 
that the existing steep and narrow embankment should be improved by increasing 
the cross-section of the embankment to a wider crest width and flatter slopes on 
the upstream and downstream sides of the dam. Option B includes a preliminary 
plan to break down and fly in a crusher and generator in the development of 
onsite filter rock necessary to address the instability problems associated with the 
steep narrow embankment (reference Canyon Dam Improvements Project 
Geotechnical Investigation, Hydrometrics, Inc., Oct. 2002, PF A-5). The use of an 
onsite crusher was presented as an alternative to flying the filter rock in by 
helicopter (approximately 500 trips). 

 
Since this proposal was presented, the Forest Service recommended that the 
engineering representatives for the Canyon Creek Irrigation District consider 
other options, such as the use of geomembrane/compacted clay composite (GCL) 
or polyvinyl chloride (PVC) liner, on the upstream face of the embankment. The 
purpose for additional engineering feasibility studies to investigate the use of an 
impermeable liner system is: 1) to address the susceptibility of the embankment 
with respect to slope failure and liquefaction potential related to the saturated 
condition of the embankment, and 2) to potentially reduce the amount of material 
necessary to stabilize the embankment.  
 
However, in order to assess the feasibility of this option, additional engineering 
efforts would be required to overcome constructability and long-term 
performance problems that would be presented with this option. In a letter dated 
January 14, 2003, Hydrometrics, Inc. pointed out these problems to the Forest 
Service. Some of these problems include removing the existing riprap from the 
upstream embankment, methods of subgrade preparation and compaction to 
protect the liner, particularly with respect to the excessive slopes on the 
embankment. Excessive slopes typically result in failure of liner applications, as 
well as maintainability and long-term performance concerns. Therefore, the 
existing steep slopes of the embankment will likely require some modification to 
the cross-section, regardless of whether a liner is used or not.  
 
Consideration of the liner option will require additional engineering studies to 
address whether or not this option is feasible with respect for the constraints at 
Canyon Dam. The purpose for additional investigation of the liner installation is 
the possibility of reducing the amount of material that would have to processed 
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onsite or carried in by helicopter. This affects both the cost to the Canyon Creek 
Irrigation District and impacts to Wilderness. Because of the uncertainty 
associated with the liner option, conservative assumptions have been made related 
to reasonable and foreseeable construction methods that would be utilized in 
correcting the long-term deficiencies noted in past inspection reports and the 
recent geotechnical investigation. 

 
4. The timeframe to complete a comprehensive design, which would include an 

engineering feasibility study for the liner alternative, requires a longer timeframe 
in which to complete the work. A long-term reconstruction project for Canyon 
Dam would require additional engineering analyses and additional time to prepare 
more complex designs and specifications, as compared to the proposed partial 
breach in year 2003. It is not practically feasible to complete more complex 
engineering designs and a more extensive reconstruction project in time for 
completion of the project next field season. As described in previous sections of 
this document, the urgent nature of the circumstances requires work on the dams 
this next summer because of their deteriorated condition. The long term 
reconstruction needs for the dam would include correcting the deficiencies that 
were described in detail in Appendix A. The schedule would have to include 
adequate time for the development of preliminary and final engineering plans, 
Forest Service review, preparation of contract documents, advertisement for bids 
and, finally, the actual execution of the construction project. The Canyon Creek 
Irrigation District is also currently in the process of determining funding based 
upon irrigable acreage within the district. This could affect the long-term 
decisions, primarily affecting Canyon Dam.  

 
Phase II Description of Work 
 
The purpose of the long-term reconstruction is to rehabilitate Canyon Dam to meet 
federal dam safety standards and correct the deficiencies noted in past engineering 
inspections by DJ Engineering, and the recent geotechnical investigation of the 
embankment by Hydrometrics, Inc (October 2002). The information provided by 
Hydrometrics, Inc. and DJ Engineering regarding the rehabilitation option is a general, 
preliminary overview. The Hydrometrics geotechnical report explains that, in order to 
bring the dam up to current standards, a significant amount of heavy earthwork is 
required to widen the crest, reduce the slopes of the embankment, and provide rock filters 
on both faces of the dam to protect the fine, silt core from erosion. This work would be in 
addition to the repairing the outlet works and increasing the spillway capacity, which was 
previously addressed by DJ Engineering (FEIS Appendix A, p. A-4 to A-5  ).  
 
The following list of estimated equipment and materials needs is based on the 
rehabilitation option proposed by Hydrometrics, Inc. and DJ Engineering. The 
preliminary plan is to break down and fly in a crusher and generator to utilize existing 
rock sources and crush it into the graded aggregate filter material to broaden the top 
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width of the dam crest and flatten the existing embankment slopes. The crusher option 
eliminates approximately 500 medium-sized helicopter trips, exclusively for the purpose 
of supplying the 1000 cubic yards of filter material. The following list is an estimate 
based on preliminary conceptual plans, and a conservative approach in order to analyze 
reasonable and foreseeable construction methods that may be utilized to repair the dam. 
As discussed in the previous section, other options to reduce the amount of material to be 
processed onsite or carried in by helicopter will be investigated. This includes further 
investigation into the possible use of an impermeable liner on the upstream embankment 
of Canyon Dam.  
 
Phase II Rehabilitation – Equipment and Supporting Helicopter Trips 
 
The following list includes estimates of equipment, materials and number of supporting 
helicopter trips for several categories of work. The supporting helicopter trips will utilize 
either a Medium Lift Helicopter OR heavy lift (such as Sky Crane) helicopter. This list 
was developed and recommended by CCID Engineering Representatives. The number of 
helicopter trips includes the return trips to carry equipment and tools back out.  
 
1. Cut and Cover Work Associated with the Outlet Works 

Precast sump and trashrack  
Outlet works pipe (conduit) and gate 
Cement backfill (upper end of conduit) and drainrock, or gravel (lower end of 
conduit) 
Generator, compressors, pumps, tools, drills, compactors, mixers, HDPE fusion-
welder 

 
Supporting Helicopter Trips for Cut and Cover Operations: 
24 trips using Medium-Lift Helicopter** OR 
12 trips using Heavy Lift Helicopter*** 

 
2. Spillway (To route the required design flood through Canyon Dam, an Auxiliary 
Spillway may be required) 

Precast interlocking blocks (52,000 lbs) 
Boomlogs, Concrete and Hardware 
Geotextile 

 
Supporting Helicopter Trips for Auxiliary Spillway: 
14 trips using Medium Lift Helicopter** OR 
8 trips using Heavy Lift Helicopter*** 
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3. Crusher and Embankment Materials 
Crusher (10,000 lbs – can break down into 2500 lbs, approximate) 
Compactor 
Geotextile Fabric 
Impermeable Liner  

 
Supporting Helicopter Trips for Crusher and Embankment Materials 
12 trips using Medium Lift Helicopter** OR 
7 trips using Heavy Lift Helicopter*** 

 
4A. Earth and Rock-Moving Equipment, Loader for Crusher Operations Using 
Smaller, Specialized Equipment (Preferred over 4B) 

Cat 902 Loader (2) 
Skid Steer Loader (Bobcat) 
Mini-Excavator 
Mini-Dozer 
Fuel and Tools 

 
Supporting Helicopter Trips for Equipment including Loader (4A) 
38 trips using Medium Lift Helicopter** 

 
OR 
 
4B. Earth and Rock-Moving Equipment, Loader for Crusher Operations 

Cat 320 Excavator (may be needed for reach capabilities since once the liner is 
placed, the material including rock will have to be placed without the equipment 
tracking over the liner) 
John Deere 80 (needed to put larger excavator together) 
John Deere 450H Dozer 
Cat Integrated Tool Carrier (Front End Loader) 
Fuel and Tools 

 
Supporting Helicopter Trips for Equipment including Loader (4B) 
21 trips using Heavy Lift Helicopter*** 

 
5. Weekly transfer of supplies (food, parts, garbage, etc.) 

12 to 18 trips using Light Helicopter* 
 
NOTE:  This equipment list, and the number of supporting helicopter trips, was provided 
by the Engineering representatives for the CCID, based on preliminary conceptual plans. 
After a more detailed design is developed, less impactive methods of construction will be 
investigated, including some use of manual labor, where feasible. Other potential 
helicopter options, such as the use of KMAX helicopters for reducing noise and impacts 
to Wilderness may be considered. (These specialized helicopters carry 5000 lbs. at 8000 
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feet elevation, and are more environmentally friendly and safer to operate beneath, 
because they have the lowest noise signature and lowest rotor downwash of any medium-
to-heavy lift helicopter). 
 
*Light Helicopter = 2000 to 2500 lbs capacity, depending on density altitude 
**Medium Helicopter = 5000 to 5500 lbs capacity, depending on density altitude 
***Heavy Helicopter (ie: Sky Crane) = 10,000 lbs capacity, depending on density 
altitude 
 
Timing 
 
Time to complete the work in Phase II is estimated to be 35 to 45 days. 
 
WYANT LAKE DAM 
 
Wyant Lake Dam existing condition 
 
Wyant Lake Dam is capable of storing approximately 54 acre-feet. The dam is located 
less than one mile upstream of Canyon Lake dam, and the access between the two dams 
includes a 400-foot climb, with no trail, up a steep rock face. The dam was constructed 
from log cribs filled with rock and soil. Engineering inspection records indicate that the 
dam historically stored up to 200 acre-feet. It is unclear as to the maximum historical 
water storage, but the dam had additional storage capacity prior to the installation of the 
principal spillway. The deteriorated condition of the dam has warranted restrictions on 
storage capacity, and the outlet works gate has recently remained in the open position. 
The upstream crib logs, which provided support to the embankment crest at one time, 
have rotted away. The embankment is developing cracks, and slabs of soil are breaking 
away and slumping towards the lake. Other deficiencies include a failing outlet works, 
uneven dam crest, and sections of the embankment that need resloped and riprapped. 
 
Wyant Lake Dam was also originally constructed at the outlet of a natural cirque lake. 
The dam is an earth embankment dam constructed in two sections. The main 
embankment near the right abutment was constructed from rock placed by hand, stacked 
and mortared almost vertically from the streambed to the crest. . Downstream of the 
mortared wall is a berm of hand placed rubble rock while the upstream portion is rock 
filled timber cribs. The left side of the dam, or “saddle dam section”, was constructed 
between the left abutment of the main embankment and a rock outcropping on the right 
side of the spillway. This is the primary section of concern because of the rotting timber 
cribs and sloughing embankment towards the reservoir. 
 
A slide gate, located on the upstream side of the dam, controls flows through the 60-foot 
long, rectangular rock masonry conduit. Interior photos of the conduit indicate that it 
“appears to be in surprisingly good condition considering nearly 100 years of service. 
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The only evidence of roof distress was a fractured and slight slump of a roof slab rock” 
(Dam Safety Inspection Report, Wyant Lake Dam, David Jones, P.E., Jan. 2000, PF 3.5).  
 
Dam Safety Deficiencies of Wyant Lake Dam 
 
The primary concern at Wyant Dam is the earth embankment, which has developed 
longitudinal cracks and slabs of soil are breaking away and slumping towards the lake. 
The upstream crib logs, which provided support to the embankment crest at one time, 
have rotted away in a 40-foot section of the upstream section of the dam. The integrity of 
the structure has been compromised because of a reduction in the width of the dam crest. 
This deterioration on Wyant Lake Dam is also progressively getting worse. A dam failure 
of Wyant Lake Dam could then lead to a second failure at Canyon Lake Dam  (see 
section below entitled “Breach Standards for Wyant Dam). 
 
In order to leave Wyant Dam in a safe condition, the dam either needs to be rehabilitated 
to current standards or breached to a level that does not present a risk of loss of life – 
which is a moderate hazard classification. Because Wyant Lake has less storage capacity 
in comparison to Canyon Lake, the Canyon Creek Irrigation District decided that it would 
be more cost effective to breach Wyant Lake Dam rather than completing an expensive 
rehabilitation for less storage capacity. Therefore, the Canyon Creek Irrigation District 
has decided to reduce the storage capacity of Wyant Dam to a level that does not present 
a public safety hazard. 
 
Breach Standards for Wyant Dam 
 
The hazard classification of Wyant Lake Dam is based on downstream factors. These 
factors are: 1) Canyon Dam is located downstream of Wyant Dam, 2) Canyon Dam is 
currently classified as a high hazard dam, 3) Canyon Dam’s spillway is undersized, and 
4) Canyon Dam has a history of overtopping events, which confirms the inadequacy of 
Canyon Dam’s spillway. Finally, if severe flood conditions caused a dam failure event at 
Wyant Dam, and, if Canyon Dam is at full reservoir level, then Canyon Dam could 
overtop and fail as a result of the upstream Wyant Dam failure. Therefore, Wyant Dam is 
currently classified as a high hazard dam because of its potential domino effect on 
Canyon Dam. 
 
If Canyon Dam is breached, then the hazard classification of Wyant Lake Dam becomes 
unknown. Wyant Dam stores significantly less water than Canyon Dam, and a hazard 
assessment has not been completed for this dam, exclusive of Canyon Dam. Therefore, an 
additional analysis will be required to determine the consequences of a failure at Wyant 
Dam if Canyon Dam is breached. In any case, the structure shall be left in a condition 
where dam failure would not likely result in loss of human life. The hazard assessment 
will determine the level to which the dam shall be breached. The preliminary plan is to 
breach the structure by lowering and widening the principal spillway to the level 
determined by the hazard assessment. If unforeseen problems are encountered at the 
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principal spillway location, such as extensive rock that interferes with the constructability 
of the breach, then another location may be selected. The alternative breach location 
would most likely be in the vicinity of the outlet works near the natural stream channel.  
 
Economic considerations for rehabilitating or breaching Wyant Lake Dam 
 
Rehabilitation of Wyant Lake Dam was considered but eliminated from further study. 
Canyon Creek Irrigation did not suggest this alternative. There are several deficiencies 
requiring reconstruction to bring Wyant Lake Dam into compliance with current 
standards. This project would require a major overhaul on the embankment and dam 
crest, armoring sections of the upstream embankment with riprap, slip-lining the existing 
conduit, replacing existing slide gate and possibly enlarging the spillway. The cost to 
rehabilitate Wyant Dam alone is approximately $190,000. Canyon Creek Irrigation 
District has limited funds provided by shareholder’s tax assessments. Canyon Lake Dam 
currently stores between 420 and 450 acre-ft of water, and Wyant Lake Dam currently 
stores about 54 acre-feet of water. If Wyant Lake Dam were rehabilitated, a significant 
portion of the funding would be applied to 12-13 % of the overall irrigation storage. 
Therefore, from a practical, economics perspective, it is more cost efficient to apply the 
funding towards Canyon Lake’s storage capacity and breach Wyant Lake Dam. 
 
Proposal from Canyon Creek Irrigation District (CCID) for Wyant Dam 
 
The proposal at Wyant Lake Dam is to lower the existing, primary spillway crest 
approximately 12 feet and construct a small weir to retain lake sediments and direct low 
flows to the existing outlet works conduit. Therefore, base creek flows will continue to 
flow in the historic channel below the dam. The existing primary spillway channel is well 
armored with large rock and discharges flows away from the embankment. The estimated 
dimensions of the spillway would be approximately 12 feet at the base and 18 feet at the 
top. However, an additional flood routing study may be required to determine final 
dimensions. Some of the spoil from the excavation will be used to reinforce a portion of 
the upstream slope of the dam to protect it from flood events. Riprap will be placed along 
the south side of the spillway to provide erosion protection. The excavation area, rock 
sources and spoil areas are shown on the “Wyant Lake Site Plan” in Appendix E. The 
existing gate catwalk and gate stem would be removed, and the gate would remain 
blocked in the open position. Workers will use the Canyon Lake camp and hike between 
the sites. 
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Appendix B    History of Canyon and Wyant Lake Dams 
 
A brief overview of the primary historical events for both Canyon and Wyant Lake Dams is 
listed below.  Records indicate that Canyon Lake Dam has a history of overtopping events, 
dating back to the early 1930’s.  Evidence of inadequate freeboard and inadequate spillway 
capacity has been documented in inspection reports beginning in 1956.  In a Forest Service 
Dam Maintenance inspection report for Canyon Lake Dam, dated Jan. 1975, the Canyon 
Creek Irrigation District was directed to correct these deficiencies as follows:  “Dam will have 
to be raised to original height and slope facing placed on the reservoir side or the spillway 
lowered to provide adequate freeboard”.  After an overtopping event in July 1972, Forest 
Service personnel removed rock and debris in the spillway channel to lower the reservoir pool 
elevation and increase the freeboard.  A report by the Forest Engineer, dated July 17, 1972, 
documents that the Forest Service removed rocks to a depth of 6 inches in the control section 
of the spillway.  Subsequent inspections included recommendations to increase the freeboard 
by lowering the spillway and increasing the dam embankment height.  The spillway was 
lowered a second time in 1979 (letter from Canyon Creek Irrigation District dated Jan. 1980). 
 
Historical Events - Canyon Lake Dam 
 
1891 Canyon Lake Dam constructed. 
 
1903 Survey approved by the Secretary General of the Department of Interior, General Land 

Office, granting an easement for Canyon Creek Reservoirs on May 26, 1903 under the 
Act of March 3, 1891.  This easement is recognized by the US Forest Service. 

 
1938 Dam repaired as a result of prior overtopping event and wash out in dam crest. 
 
1956 Forest Service begins routine dam maintenance inspections of Canyon Dam. 
 
1966 SCS prepared plans for major maintenance and reconstruction for both Canyon and 

Wyant Dams, but there are no records of project completion. 
 
1970 Maintenance and minors repairs completed under Cooperative Agreement between 

Canyon Creek Irrigation District (CCID) and US Forest Service. 
 
1972 Canyon Lake Dam overtopped and washed out a section of the dam crest. 
 See note* below 
 
1996 Canyon Lake Dam overtopped and washed out a center section of the dam in spring. 
 See note ** below 
 
1998 US Bureau of Reclamation inspected Wyant Dam, September 1998. 
 

1998Collapsed roof rock discovered in outlet conduit during October 1998 (reservoir at 
low water level) and July 1999 (high water level) inspections by David Jones, P.E. 
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2001 Emergency repairs completed in October for the purpose of repairing a large sink hole 
and associated piping of the embankment, discovered earlier in the year. 

 
2002 Hydrometrics, Inc., conducted geotechnical drilling investigation of Canyon Dam. 
 
* In 1972 the dam was overtopped, which washed out a section in the dam crest 

approximately 20 feet wide and 3½ feet deep.  According to a report signed by the 
Forest Engineer, dated July 17, 1972, the spillway was free of debris during this 
overtopping event.  To increase the spillway capacity, the spillway crest was lowered 
by removing rock to a depth of approximately 6 inches. 

 
** In 1996 heavy runoff conditions (160% of normal snowpack) lead to an overtopping 

event and crest erosion to Canyon Lake Dam.  According to the engineering report 
that was prepared by David Jones, P.E., “Erosion Damage Report” dated August 
1996, the crest erosion was caused by an inadequate spillway size and inadequate 
dam freeboard.  Emergency repairs were completed September and October 1996.  
These emergency repairs were made specifically for the purpose of repairing the 40-
foot wide breach caused by runoff overtopping the dam - not to bring the dam up to 
federal safety standards.  This overtopping event provides evidence of the inadequacy 
of both the existing spillway capacity and the available freeboard.   

 
Historical Events – Wyant Lake Dam 
 
 Early 1900’s Wyant Lake Dam constructed. 
 
1903 Survey approved by the Secretary General of the Department of Interior, General Land 

Office, granting an easement for Canyon Creek Reservoirs on May 26, 1903 under the 
Act of March 3, 1891.  This easement is recognized by the US Forest Service. 

  
1956 Forest Service begins routine dam maintenance inspections of Canyon Dam. 
 
1961 Large sinkhole near outlet works repaired; cutoff wall installed around outlet works. 
 
1966 SCS prepared plans for major maintenance and reconstruction for both Canyon and 

Wyant Dams, but there are no records of project completion. 
 
1970 Maintenance and minors repairs completed under Cooperative Agreement between 

Canyon Creek Irrigation District and US Forest Service. 
 
1971 Wyant Dam spillway enlargement.  
 
1998 US Bureau of Reclamation inspected Wyant Dam, September 1998. 
 
1998 David Jones, P.E. inspected Wyant Dam at request of CCID during low water in 

October 1998 and during high water in July 1999. 
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Appendix C 
 
Authority to Regulate Safety of Dams on National Forest System Lands 
 
The authorities through which the U.S. Forest Service regulates safety of dams on 
National Forest lands are as follows: 
 
National Dam Safety and Security Act of 2003 (P.L. 104-303) 
National Dam Safety Program Act of 1996 (P.L. 104-303) 
FSM 7500 Forest Service Engineering Requirements for Water Storage and Transmission 

Projects, August 1993 (Note:  Section 7501 of this manual lists applicable authorities, 
up to Aug. 1993). 

FSH 7509.11 Forest Service Dams Management Handbook, August 1993 
Water Resources Development Act of 1992 (33 US.C. 2201)  
Presidential Memorandum of October 1979 and Federal Guidelines for Dam Safety,  

pub. June 1979 
Federal Dam Inspection Act of 1972 (P.L. 92-367) 
Departmental Regulations 1043-18 (USDA) 
Title 36, Code of Federal Regulations, Part 251 and FSM 2700 
Title 18, Code of Federal Regulations, Part 4 
Title 33, Code of Federal Regulations, Part 208 
 
Memorandum of Understanding between the State of Montana, Department of Natural 

Resources and Conservation, and USDA Forest Service, Northern Region,  
March 2000  

 
 
Bureau of Reclamation Technical Publications 
 
Design of Small Dams, 2nd Edition, 1973; Rev. Reprint 1977 
Manual for Safety Evaluation of Existing Dams, 1st Edition, 1977 
Ground Water Manual, 1st Edition, 1977 
Concrete Manual, 8th Edition, 1975 
Earth Manual, 2nd Edition, 1974 
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APPENDIX F 
 

SUMMARY OF THE MINIMUM REQUIREMENTS PROCESS 
 
In 2002, a Minimum Requirements process was completed in response to CCID’s request for mechanized 
transport on Canyon/Wyant Dams. This process has been developed to help managers evaluate methods or 
actions that minimize impacts to wilderness character. The process also helps determine the level of NEPA 
required. While it may become part of a project file, it is not a substitute for NEPA.  
 
Regional Forest Service Manual Supplement 2300-98-1 requires proposals for use of mechanized 
transport to be evaluated based on the “minimum tool” necessary to accomplish the project AND that 
one or more of the following conditions be met in order to approve requests for use of motorized 
transport or mechanized tools in association with wilderness dams: 

• Emergencies (Immediate threat to life and property) 
• Where impacts to wilderness/resources would be greater using non-

motorized/non-mechanical methods 
• Where physically infeasible to use non-motorized methods 
• When costs make the use of primitive tools infeasible. 

 
The first part of the Minimum Requirements process uses a series of yes/no questions related to legislative and 
management compatibility. In certain instances, the first part of the process leads to either recommending 
approval or not proceeding with the activity. For instance, an emergency such as an aircraft accident would lead 
to approval while a project that could meet it’s objectives outside wilderness would not gain approval. Some 
projects will go on to the second part of the process. A range of alternatives (from fully motorized/mechanized 
to fully non-motorized/mechanized) is developed and then evaluated based on a series of considerations 
(economic, biophysical/recreation/social effects, health & safety concerns, etc.). It is then used to recommend a 
preferred method/action that will minimize impacts to wilderness.  
 
At that time, the CCID’s proposed work included: 

• Replacing the outlet (to insure efficient releases). This would be accomplished by boring 
a new outlet and sealing the existing outlet OR by excavating down to the existing outlet 
and replacing it - cut and cover - to be determined by exploratory work in 2002. 

• Building an auxiliary spillway (for flood protection).  
• Restoring the crest to the original 25’ height (for flood protection and for retaining full 

storage rights). 
• Breaching Wyant Dam. 

 
The requested access made it to the second part of the process, where four alternatives were developed:   

1. CCID Proposal: Requested use of mechanized transport and motorized tools summer/fall of 2003 at 
Canyon and Wyant Dams would be authorized. This alternative is described in the FEIS as Alternative 
2. 

2. Motorized transport would be authorized only for heavy equipment or materials too heavy to transport 
with stock. All other equipment, materials, supplies and people would be transported with stock. All use 
of motorized tools would be authorized. This alternative is described in the FEIS as Alternative 3.  

3. Mechanized transport would not be authorized. All equipment, materials, supplies and people would be 
transported with stock.  The only motorized equipment that would be authorized are those that can be 
transported with stock (compactors, generators, pumps, etc.). Approximately 93 stock trips (each with 
20 stock) would be needed to transport all equipment, materials, supplies and laborers.  
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4. No mechanized transport or motorized equipment would be authorized. All equipment, materials, 
supplies and people would be transported with stock. Approximately 122 stock trips (each with 20 
stock) would be needed to transport all equipment, materials, supplies and laborers.  

 
In addition, two alternatives were considered but not looked at in depth:  

• Building a 5’ wide trail bed to accommodate mechanized transport. This alternative would require 
Presidential approval, would have permanent impacts on the wilderness resource, would greatly increase 
the potential for motorized trespass in the wilderness, and would add several months and @$90,000 to 
the cost of the project.  

• Breaching Canyon Lake Dam.  
 
The full Minimum Requirements process is documented in the project file, as well as spreadsheets used to 
calculate time and costs. Issues related to the CCID request that were evaluated included the use of traditional 
vs. mechanized equipment, length of time required to complete the work, timing associated with the CCID’s 
funding sources and NEPA guidelines, cost, federal dam safety requirements and level of impact created by 
access (reconstructing and constructing trails to accommodate traditional transport vs. helicopter transport). 
Effects on wilderness character, recreation, safety and the physical resource were also evaluated.  

 
 
 
 
 
 
 
 
 
 
 
 

 Estimated transport 
costs 

Estimated days 
for access 

Estimated transport, 
equipment and labor 

costs 

Estimated seasons for 
project completion 

 Bore Cut & 
Cover Bore Cut & 

Cover Bore Cut & 
Cover Bore Cut & 

Cover 
1 105,600 221,300 10 10 414,332 456,950 1 1 
2 223,867 373,524 30 30 532,399 611,184 2 2 
3 NA 217,135 NA 93 NA 2,061,154 NA 4-5 
4 NA 256,402 NA 122 NA 2,160,511 NA 8-9 

The following chart is a comparison that was developed of economic, logistical and timing considerations.  
Note that the costs are NOT total project costs, which would include supplies and materials. Also note that the 
third and forth alternatives required a cut and cover. A “mining shaft” (the traditional equivalent to a “bore”) 
was considered but dropped from the evaluation because it would cost more than a cut and cover. 
 
As a result of the Minimum Requirements process, the recommended action was to give approval for the 
CCID’s requested mechanized transport. Based on the evaluation, it would meet two of the Regional Forest 
Service Manual Supplement 2300-98-1 requirements for proposals to use mechanized transport and/or 
motorized tools:  

• Where impacts to wilderness/resources would be greater using non-
motorized/non-mechanical methods. Trail “improvements” in all other 
alternatives would substantially affect wilderness character – both short and 
long-term. On-going stock use would accelerate degradation of campsites in an 
area that already exceeds Forest Plan standards for campsite impacts. Natural 
integrity would be threatened by the probable introduction of noxious weeds 
associated with a new trail. Wildlife displacement would be greatly increased in 
the third and fourth alternatives, based on the additional seasons required to 
complete project work. 
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• When costs make the use of primitive tools infeasible. While costs of the 
second alternative would not be significantly higher than the proposed 
mechanized transport, there would be unacceptable costs to wilderness 
character (see above). Financial costs to the CCID in the third and fourth 
alternatives would likely be unreasonable and timing constraints would cause 
existing grants and conservation project loans to be unavailable.  

 
The CCID’s requested mechanized transport also most quickly met Federal Dam Safety requirements 
(an area of high concern) and would affect visitor experience for the shortest amount of time (although 
this would be offset by the affects of motorized & mechanized use). 
 
In the spring of 2003, the CCID submitted a revised proposal that is described in the FEIS as a Phase 1 
partial breach of Canyon Lake Dam in 2003 (with Federal Dam Safety requirements met in this phase) 
and a Phase 2 repair of Canyon Lake Dam and partial breach of Wyant Lake Dam in 2004. Using the 
Minimum Requirements documentation completed in 2002 and the chart on the preceding page, the 
costs and timing considerations are reasonably similar between the first and second alternatives 
(described in the DEIS as Alternatives 2 and 3). However, the other rationales for approving 
mechanized transport are still considered valid - trail “improvements” would substantially affect 
wilderness character – both short and long-term. On-going stock use would accelerate degradation of 
campsites in an area that already exceeds Forest Plan standards for campsite impacts. Natural integrity 
would be threatened by the probable introduction of noxious weeds associated with a new trail. The 
third and fourth alternatives (fully non-mechanized transport and – in the fourth – non-motorized 
equipment) would still result in greatly increased costs and times. In summary, the recommended 
action would still be to approve mechanized transport using a “minimum tool” evaluation. 
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