_TOWN OF OPHIR

% w
Box 683 - Ophir, CO 81426

NOTICE OF THE REGULAR MEETING OF THE GENERAL ASSEMBLY
TOWN OF OPHIR, CO 81426

TUESDAY 7:00 PM, January 17, 2022
OPHIR TOWN HALL 36 PORPHYRY ST.

Join Zoom Meeting

Meeting ID: 867 0143 8435 Passcode: 373146
AGENDA

CALL TO ORDER
ADOPTION & SIGNATURE OF DECEMBER 21, 2022 MEETING MINUTES
APPROVAL OF AGENDA
BUSINESS ITEMS
a. Public Hearing-Rezoning Application
1. Project Name: Cornwall Property, Applicant: Joseph Waller
ii. Project Summary: The evaluation of avalanche hazard and mapping within
lots 1-10, block two, Article 804 overlay adjustment, Appendix C Town of
Ophir Hazards Map.

iil.  Action Sought: Removal of lots 1-10, block two from the high hazard area
designation on the Town of Ophir Hazards Map and retaining underlying
residential zoning.

b. Introduction and First Reading of Ordinance 2023-01 Amending Town of Ophir
Land Use Code Appendix C- Town of Ophir Hazards Map To Remove Lots 1-10,
Block 2 From the Hazard Area
c. Executive Session (if needed) for conference with Town Attorney for the local
public body for the purpose of receiving legal advice on specific legal questions,
as authorized by C.R.S. 24-6-402(4)(b).
d. Election of Town Staff
1. Nominations
1. Mayor-Mason Osgood
2. Clerk-Lisa Rutledge
3. Mayor Pro-Tem-Jacey DePriest
4. Treasurer-Cindy Wyszynski
5. STAFF REPORTS
a. Red Cross Shelter Designation
6. NEW BUSINESS
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https://us02web.zoom.us/j/86701438435?pwd=czJhQXZhY1pPZXFpRWRUQkh6RjJDQT09

7. ADJOURN

WWW.TOWN-OPHIR.CO.GOV



MINUTES OF THE REGULAR MEETING OF THE GENERAL ASSEMBLY
TOWN OF OPHIR, CO 81426
WEDNESDAY, December 21st, 2022 7:00 PM
REMOTE MEETING VIA ZOOM PLATFORM
CALL TO ORDER
(TIME: 7:08 PM)

Voting Members: Mason Osgood, Judah Kuper, Lisa Rutledge, Eric Beermann, Phil Hayden,
Leigh Sullivan, Emma Christensen, Chris Dickson, Kim Wheels, John Humphries, Jacey
Depriest, Janice Gerona, Elias Bahou

Non-Voting Members: John Wontrobski, Cindy Wyszynski, Jonathan Cooper, Joseph Waller
ADOPTION & SIGNATURE OF November 15th, 2022 MEETING MINUTES

Judah Kuper motions to approve and adopt the November 15th, 2022 Ophir GA meeting
minutes, Mason Osgood seconds.

In Favor (Aye): Mason Osgood, Judah Kuper, Eric Beermann, Phil Hayden, Leigh Sullivan,
Emma Christensen, Chris Dickson, Kim Wheels, John Humphries, Jacey Depriest, Janice
Gerona, Elias Bahou

Not in Favor (Nay): None
Abstain: Lisa Rutledge
Motion to approve November 15th 2022 meeting minutes passes unanimously

APPROVAL OF AGENDA

Judah Kuper motions to approve the December 21st, 2022 Ophir GA Agenda, Mason Osgood
seconds.

In Favor (Aye): Mason Osgood, Judah Kuper, Lisa Rutledge, Eric Beermann, Phil Hayden,
Leigh Sullivan, Emma Christensen, Chris Dickson, Kim Wheels, John Humphries, Jacey
Depriest, Janice Gerona, Elias Bahou

Not in Favor (Nay): None
Motion to approve the agenda passes unanimously

BUSINESS ITEMS

4a Consideration of Request by Joseph Waller to Review Attorney Invoices In
Connection with the Cost Pass Through Agreement Entered Into with the Cornwall-
Whittaker Application to Remove Lots 1-10, Block 2, Ophir Townsite from the High
Hazard Avalanche Zone District, and Determination of Whether or Not to Partially-Waive
Attorney-Client Privilege for Such Review

John Wontrobski introduces the item, discussing the history of the pass-through agreement with
the Cornwall Whitaker rezone application. John also discusses how the Town of Ophir agreed to



apply the application fee of the Cornwall Whitaker lots to the pass-through agreement, which
significantly reduced the cost to the applicant.

Steven Johnson (Town of Ophir Attorney) discusses specifics of the request by the applicant to
review the invoices from the pass-through bill. He does not believe the applicant can argue the
reasonableness of the fees, as a courtesy this item has been brought to the GA to discuss this
item. Allowing the applicant to review the invoices would potentially waive attorney-client
privilege. We have discussed the possibility of allowing the applicant to view and not copy the
invoices, though no agreement yet. He advises against any reviewing of the invoices unless the
applicants would not constitute a waiver of attorney client privileges, they could potentially
cause issues for liability etc. Mr. Johnson hints to the threat of litigation from the applicant on
this matter as well.

Judah Kuper comments on the reasonableness of the pass-through agreement bill speaking to
how many hours P&Z has put in for this application. He thinks it is reasonable to apply the
application fee to the pass through bill, and that it is reasonable for Joe Waller to want to see the
unredacted bill.

Phil Hayden motions to authorize the town manager to provide Joe Waller to view but not copy
unredacted invoices from the town attorney provided that the applicant agrees the viewing does
not waive attorney-client privilege and does not constitute overall attorney client privilege for the
Cornwall-Whitaker rezone application, Judah Kuper seconds

In Favor (Aye): Mason Osgood, Judah Kuper, Lisa Rutledge, Eric Beermann, Phil Hayden,
Leigh Sullivan, Emma Christensen, Chris Dickson, Kim Wheels, John Humphries, Jacey
Depriest

Not in Favor (Nay): None

Motion to authorize partial waiver of attorney-client privilege for the Cornwall Whitaker
application pass through agreement passes.

4b First Reading of Resolution 2022-05 establishing the 2023 Town of Ophir Budget

Mason Osgood motions to approve Resolution 2022-05 establishing the 2023 Town of Ophir
Budget, Judah Kuper seconds.

In Favor (Aye): Mason Osgood, Judah Kuper, Lisa Rutledge, Eric Beermann, Phil Hayden,
Leigh Sullivan, Emma Christensen, Chris Dickson, Kim Wheels, John Humphries, Jacey
Depriest, Janice Gerona, Elias Bahou

Not in Favor (Nay): None
Motion to approve Resolution 2022-05 establishing the 2023 Town of Ophir Budget passes

4c Second Reading of Ordinance 2022-04 John Wontrobski Town Manager 2023-2024
Contract

Judah Kuper motions to approve Ordinance 2022-04 John Wontrobski Town Manager 2023-
2024 Contract, Mason Osgood seconds



In Favor (Aye): Mason Osgood, Judah Kuper, Lisa Rutledge, Eric Beermann, Phil Hayden,
Leigh Sullivan, Emma Christensen, Chris Dickson, Kim Wheels, John Humphries, Jacey
Depriest, Janice Gerona, Elias Bahou

Not in Favor (Nay): None

Motion to approve Ordinance 2022-04 John Wontrobski Town Manager 2023-2024 contract
passes

4d FAMLI paid medical leave program-join or decline?

Phil Hayden motions to opt out of the FAMLI paid medical leave program, Mason Osgood
seconds

In Favor (Aye): Mason Osgood, Lisa Rutledge, Eric Beermann, Phil Hayden, Leigh Sullivan,
Emma Christensen, Chris Dickson, Kim Wheels, John Humphries, Jacey Depriest, Janice
Gerona, Elias Bahou

Not in Favor (Nay): None

Abstain: Judah Kuper

Motion to opt out of the FAMLI paid medical leave program passes
4e Notice of 2023 Ophir General Assembly Meeting Dates

Judah Kuper motions to approve the 2023 Ophir General Assembly Meeting Dates, Mason
Osgood seconds

In Favor (Aye): Mason Osgood, Judah Kuper, Lisa Rutledge, Eric Beermann, Phil Hayden,
Leigh Sullivan, Emma Christensen, Chris Dickson, Kim Wheels, John Humphries, Jacey
Depriest, Janice Gerona, Elias Bahou

Not in Favor (Nay): None
Motion to approve the 2023 Ophir General Assembly Meeting Dates passes

4f Nominations for town staff and committee positions elections
i. Mayor
a. Kim Wheels motions to nominate Mason Osgood as Mayor, Janice Gerona
seconds
ii. Mayor Pro Tem

a. Judah Kuper motions to nominate Jacey Depriest as Mayor Pro Tem, Lisa
Rutledge seconds
iii. Treasurer
a. Mason Osgood motions to nominate Cindy Wyszynski as Treasurer, Lisa
Rutledge seconds
iv. Clerk
a. Mason Osgood motions to nominate Lisa Rutledge as Clerk, Judah Kuper
seconds

STAFF UPDATES




Mason Osgood (Mayor)-Participating in the ongoing SMC East End Master Plan, hopefully
some upcoming ways to participate as a town. SMC approved to pave the Ophir county road to
the exit of the highway to the post office.

Mason Osgood (Clerk)-Looking for a new clerk!
Cindy Wyszynski (Treasurer)- Working with our new CPA on our long-form audit.

Jacey Depriest (OEC)- Chapman Burn piles have started. We had little notice on that from the
USFS. We reached out afterwards and inquired how long the burning would be, this could
potentially be for months. We’ve been working with Judah and P&Z to update our lighting
language to be in line with Dark Sky Communities. We are also preparing a couple presentations
to the GA in 2023.

Kim Wheels comments on the ongoing burn piles and the disappointing response so far from the
USFS. Eric Beermann also comments on how bad the smoke has been and its affects on his
health. Mason Osgood agrees to draft letter expressing the Town of Ophir’s disappointment with
the burn pile process.

Judah Kuper (P&Z)- We are continuing to move forward with LUC revisions with the building
code and energy code. First application for a building permit from Marsh/Crowell which have
already been approved but we are going to review the one more time. No new project or anything
else on our plate.

John Wontrobski (Manager)-There will be a Mtn Trip Avalanche rescue training class on
Thursday December 29™ it is $50 a person. It’s mostly beacon practice, team search techniques
etc. They offer this in return for using Ophir town hall.

NEW BUSINESS

None
ADJOURN

Having reached the end of the agenda, and with no new business presented, Mason Osgood
declared the meeting adjourned at 8:54pm

Town Clerk, Mason Osgood Date
Minutes prepared by Mason Osgood, Town Clerk

Audio recordings of all General Assembly Meetings are available to the public. Please contact
the Town Clerk if you would like a copy of this month’s audio of the meeting minutes.



To: Ophir General Assembly
From: John Wontrobski, Ophir Town Manager
RE: General Assembly Meeting- Tuesday, January 17, 2023

Date: December 19, 2023

2. Draft minutes of the December 21, 2022 General Assembly meeting are in the packet.

4a. At the September 14™ Planning and Zoning Commission meeting, the Commission voted
unanimously (4-0) to recommend to the General Assembly that a request by Joseph Waller, representing
the Whitaker-Cornwall property owners of Lots 1-10, Block Two, to amend the Ophir Hazard Map to take
those lots out of the high hazard Avalanche Zone, be denied. All the materials considered by P&Z are
included in this month’s GA packet, and the GA is also being asked to approve or deny the request, with
the P&Z recommendation in mind. A reminder that this proceeding is considered quasi judicial in nature,
meaning that all Town of Ophir Electors are required to weigh the request on the merits of the evidence
presented at the GA public hearing (as a judge would), and not have any pre-judgements or biases that
would taint the proceedings.

Staff Report.  While updating Ophir’s part in the 2023 San Miguel County All Hazards Mitigation Plan,
TM discussed the possibility of Ophir’'s Maintenance Barn and/or Town Hall becoming an emergency
shelter in the local Red Cross shelter inventory. The local Red Cross representative is Scott Pearson, who
is available to do a survey of the Ophir facilities to see if they are suitable to be added to the local inventory
list. If they are, the General Assembly will be asked to approve a Facility Use Agreement at a later date. At
this point, the TM is requesting GA approval to continue working with the Red Cross to designate the
Ophir facilities as Emergency Shelters.



Public Hearing Record

Town of Ophir

Application:

The evaluation of avalanche hazard and mapping within lots 1-10, block two, Article 804
overlay adjustment, Appendix C Town of Ophir Hazards Map. Seeking removal of lots 1-
10, block two from the high hazard area designation on the Town of Ophir Hazards Map

Date: January 4, 2023

4.

S.
6.

Motion of denial of Cornwall-Whittaker application to remove Lots 1-10, Block 2, Town of
Ophir from the High Hazard Avalanche Zone District,

Contents of 7/7/22 Ophir Planning and Zoning Commission Public Hearing for Cornwall
Whitaker request (includes original Land Use Code amendment application)

Additions to packet for 9/14/22 Ophir Planning and Zoning Commission continuation of
Cornwall Whitaker Public hearing

7/7/22 and 9/14/22 approved Ophir Planning and Zoning Commission meeting minutes
Additions from Applicant since 9/14/22 Ophir Planning and Zoning Commission meeting
Public Noticing for General Assembly Public Hearing-Cornwall Whitaker

PUBLIC COMMENT

7.
8.

Email from Mike Kuby with attachment, dated October 25, 2022
Presentation files from Joe Shults public comment during the 9/14/22 Ophir Planning and Zoning
Commission meeting



I move that, based upon the application as amended and supplemented, testimony, evidence and public
comments presented at public hearing on June 11, 2019, July 7, 2022, September 14, 2022 during the
Ophir Planning and Zoning (P&Z) Commission as well as today’s (January 17, 2023) Ophir General
Assembly, that the Cornwall-Whittaker application to remove Lots 1-10, Block 2, Town of Ophir from
the High Hazard Avalanche Zone District, be denied, for the following reasons:

Applicant has failed to demonstrate by the preponderance of the evidence compliance with at least three
criteria for approval of a zone map amendment. Specifically, P&Z finds that Land Use Code subsection
1415.C, REVIEW STANDARDS FOR CODE AND MAP AMENDMENTS is not met, insofar as no
material or substantial error in the existing zoning map has been substantiated by the Applicant. Figure 10
of the 1976 Natural Hazards in Mountain Colorado INSTAAR Report included at page 46 of the rezoning
application, documented that two houses located downhill from the Owner's property were moved by wet
snow avalanches. These two houses were depicted in a 1952 plat map. The Report referenced a 1959 wet
slide avalanche, based on reports of local residents. Based on common sense that documentation justified
the Town including applicants' vacant uphill property in the high hazard avalanche zone district overlay
when adopted in 1979, regardless of whether the INSTAAR avalanche modeling included the Applicant's
property. Applicant's suggestions that a 1959 wet slab avalanche over applicant's property did not occur,
and that those two houses were not moved by an avalanche, were not persuasive to overcome the
INSTAAR documentation. I would also add the Group B avalanches shown on the INSTARR report
looked clearly to me as defined as Zone 1 for the lots in question. Applicant has failed to provide any
written narrative explaining how the standards for rezoning approval are met, as required by LUC 1405.
Applicant only cited verbatim LUC 1415 subsections C, D and E as in compliance criteria. Applicant has
refused to provide supplemental information specifically requested by P&Z concerning potential
avalanche deflection if the rezoning were to be approved and structures were built on the owner's
property. Applicant has not submitted any depiction of the structures that could be built upon the Owners'
property if rezoning were to be approved, as required by LUC section 1408.4.The Owner's consultant,
Wilbur Engineering, Inc., stated at page 6 in a 2007 Avalanche Study and Avalanche Hazard Analysis for
the Owner's property, that the property is entirely within a "moderate/blue" avalanche hazard
classification, but applicant has declined to seek rezoning to such classification. The underlying zoning,
which may be erroneous, is residential (despite open space being the only use permitted by right in an
avalanche hazard zone). Ophir does not permit new residential construction in the moderate/blue zone.
Accordingly, the application does not comply with LUC 1415.E.The application fails to comply with the
2021 Ophir Master Plan, Goal M, detailed objective 3, as required by LUC section 1415.D:Goal M:
Prevent Damage Caused by Natural Hazards Ophir residents are susceptible to certain natural hazards
given the town's location and Ophir aims to protect its residents through ongoing awareness and
education. Promote land use patterns that eliminate or reduce potential development in natural hazard
areas.
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APPENDIX A APPLICATION FORMS TOWN OF OPHIR LAND USE CODE

LAND USE CODE AMENDMENTS APPLICATION - TOWN OF OPHIR

Applicant Name: Whitaker/Cornwall Phone No 480 639 7307
Address: 3060 E Stella Ln, Phoenix AZ 85016 Fax No.

E-Mail: ioseph@josephwaller.com

Street Address and Legal Description of Subject Property:
TBD Aurum Street Lots 1-10, Block Two, Town of Ophir, Colorado

Zone District of Subject Property: Residential (R) Application Fee: $500.00/lot, see §1404.6

Applicants should include the following:

(1) Narrative

(2) Site Plan

(3) Proof of Notification

(4) Proof of Ownership by title commitment or attorney opinion

(1) NARRATIVE: Description of the proposed amendment to the Ophir Land Use Code

(2) MAPS: Attach a map showing properties affected by the proposed zoning changes or changes to zoning, hazard
or source water protection area maps which clearly demonstrate the nature of the proposed request (Note: Planning
Commission may require more information to review the application).

(3) PROOF OF NOTIFICATION: The Applicant must provide notice in accordance with ARTICLE XIV of the
Ophir Land Use Code.

1 swear that the information provided in this application is true and correct and that I am the owner of the property
or otherwise authorized to act on behalf of the owner of the property.

Signature: Josepé Waller Date: 6/4/2019

FOR TOWN USE ONLY:

Date Application Received: Date of Hearing:
Application Fee Received: Planning Commission Action:
Application Complete: Approval Subject to Conditions:
Mailing Notice Complete: Application Reviewed by:

Page 66

Complied by Ken Haynes Ophir Town Manger 6/5

Electronically Signed using eSignOnline™ [ Session ID : 3aff30b6-ba4d-423d-b8fd-8541257e8a86 |
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Town of Ophir Official Hazard Map Amendment Request
Whitaker / Cornwall Property Lots 1-10, Block Two
Town Manager Review of Application June 5, 2019

1402.2 Changes to Official Mapping. - Joe Waller representing Owners of Lots 1-10, Block
Two is requesting a change of the Ophir Official Hazards Map to remove these lots from High
Hazard Avalanche Zone.

1403.1. Pre-Application Conference. — Mr. Waller met with Town Manger May 6, 2019.

1403.2. Submit Application. Page 1 — Mr. Waller in communication with Town Manger
submitted application and support documents May 24-June-6. Town Manger requested
deficiencies to be corrected by the applicants’ representative prior to P&Z meeting.
Representative fulfilled request June-4.

1403.3. Staff Review and Referral. Page 2 — Town Manger review of application is complete.
Application has been submitted to P&Z for regular meeting June 11, 2019 7:00pm at Ophir
Town Hall. Applicant has been notified of deficiencies and deficiencies have been submitted.

1404.1. Contact Information. Page 5 — Complete.

1404.2. Legal Description/Address. Page 7 — Legal description supplied by Land Title
guarantee Company.

1404.3. Proof of Ownership. Page 17 — Henry E. Cornwall purchased by public sale from San
Miguel County, Block Two lots:

a) 1,2,5,6 - 8/4/42
b) 3,4 —3/22/46
c) 7.8,9,10 —4/27/42

Henry Cornwall deceased July 6,1958, heirs shares of:

a) Wife Anna Bernice Cornwall Y5
b) Son David Thornton Cornwall %4
c) Daughter Joyce Ann Whitaker "4

Wife Anna Bernice Cornwall deceased 5/25/93. Daughter Joyce Ann Whitaker appointed of the
estate. 11/10/09 Joyce Anne Whitaker deeded property equally to Joyce Anne Whitaker & David
Thornton Cornwall.

1404.4. Map. Page 24 — Vicinity Map verified to match Legal Description and Proof of
Ownership.

1404.5. Written Description. Page 25 — The written description is a little hard to understand
without being involved in the conversations and reviewing the multiple studies. Town Manager
feels that it fulfills the application submittal requirements, Town Manager compiled the

Complied by Ken Haynes Ophir Town Manger 6/5
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information as attachments to the Application. Applicant Representative will be available for
discussion.

1404.6. Fee. — Fee has not been submitted yet. The Fee is $5,000 and withdrawal of the
application prior to the Planning and Zoning Committee, the application fee may be refunded
whole or in part less any administrative review costs incurred at the discretion of Town Manager.
Applicant has obtained wire transfer information. (6/5)

1405. PASS-THROUGH REVIEW COST AGREEMENT. Page 26 — Pass though agreement
has been submitted.

1406. CONSOLIDATION - The application includes lots 1-10, block two.
1408.1 Page 27 — Foley Survey Map

1408.2 Page 28 — Town of Ophir Official Hazard Zoning Map

1408.3 Page 25 — Same as 1404.5

1408.4 Page 29 — There is not any current intent to construct building, applicant intends to sell
the properties.

1408.5 Page 29 - If the removal of lots 1-10, block two, from the high hazard designation on the
Town of Ophir Hazards Map, the lots will be offered for sale allowing the construction of new
single-family homes. There are no current intended buildings by the applicant.

1408.6 - There would be no adverse effect to the adjacent properties, and or to the neighborhood.
Lots 1-10, block two will retain its Residential (R) zoning.

1409.1. Certification of Completeness and Compliance. — Town Manger has reviewed the
application and determined the application is complete.

1409.2. Deficient Applications. — Application is complete.

1409.4. Reservation of Authority to Issue Completeness Determination. — The Town
Manager reserves the right to during any subsequent review step, that the application is not
complete, or does not comply with any other application requirement of this Article.

1409.5 Anticipatory Submission to Planning and Zoning Commission. — Town Manger has
determined that the application is incomplete and has submitted to be included in the next P&Z
scheduled meeting. Town Manager believes applicant will submit any deficiencies. Deficiencies
have been completed (6/9)

1411. Provision of Public Notice. — Town manager has verified Provisions of Public Notice has
been completed.

1411.7 Affidavit Page. Page 30

Complied by Ken Haynes Ophir Town Manger 6/5
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List of Attachments:

Request is to remove Lots 1-10, Block Two from High Hazard Avalanche Zone based on the
following information.

a)

b)

d)

g)

h)

)

1975 Mears Study Plate Page 31 classified the application area as below a low hazard
area and in between the Badger & Spring Gulch Zones:
Group B:

These are small open-slope avalanches between Paths 5 and 6. They have small
(less than 5 acres) starting zones, but steep tracks of 50 to 70 percent. They may
cross the north town boundary of Ophir as either wet, dry, or powder avalanches.

1976 Natural Hazards in Mountain Colorado (INSTAAR) Page 35 This study placed
the area in the application based on verbal communication with the Belisle Family due to
memory and the statement of houses being moved from an avalanche. These houses
were on the South Section of Lot P, located Southwest of the applicant’s property. The
study does represent that memory and dramatic inclination may make verbal reports
inaccurate. 1904 Map of Old Ophir does not indicate there were any properties buildings
located on Lot P in 1904.

2002 Mears Study prepared for Glen Pauls Page 50 This study does not include the
applicant’s block. The study indicates High Hazard (Red area) and Medium Hazard (Blue
area). Not having a complete map of the town, I do not believe this can be utilized for a
determination the applicants request. The current application supporting documents vary
a little from a previous application considered for submittal in 2012. The report details
specifics on how calculations are completed.

Mears Figure 3. Page 64 This is a map showing the specific property following the 2002
Mears Study.

Ophir Town Avalanche Map. Page 65 This Map is from the Mears Study for the Town
of Ophir.

Ophir Avalanche Map. Page 66 This map is from the Mears Study for the Town of
Ophir, Ophir Valley immediately to the East and West.

2007 Avalanche Study and Avalanche Hazard Analysis. Page 67 This study was
completed specifically for the property within the application. It summarizes these
previous studies and came to the conclusion that due to the 1976 Natural Hazards Study;
Ophir included that applicants’ property in the High Hazard zone. The study concludes:
History of Vera & Randy Belisle. Page 74 Applicant will explain relevance.

Spring Snow Slide Tiles. Page 73_Applicant will explain relevance.

1904 Map of Old Ophir. Page 78 Applicant will explain relevance.

Complied by Ken Haynes Ophir Town Manger 6/5
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1404 .1

Property Owner Contact Information
Project Name: Cornwall Property

Owner: Joyce Ann Whitaker

Mailing and Physical Address: 2186 Brittany Colony Dr. League City, TX 77573
Email: garyandjoycewhitaker@gmail.com

Telephone: 281 786 5502

Owner: David Cornwall

Mailing and Physical Address: 1050 N Portland Ave. Gilbert, AZ 85234
Email: david.t.cornwall@gmail.com

Telephone: 602 980 6136

Joyce Ann Whitaker Date
Joyce Gon Whitaker 6/4/2019

David Cornwall Date
David Cornwall 6/4/2019

Complied by Ken Haynes Ophir Town Manger 6/5

Electronically Signed using eSignOnline™ [ Session ID : 93ee8005-f367-48ed-a633-538a8dc19968 ]
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We hereby authorize Joseph Waller to act as our agent to apply for, sign, and file the

documents necessary to obtain a change to the avalanche risk designation and/or the
rights to build on our Property with the following legal description: Lots 1-10, Block 2,

Ophir.

Authorized Agent:
Address: 3060 E Stella Ln Phoenix AZ 85016 Phone: 480 639 7307

Signature: Joseph Waller Date: 5/21/2019
Joseph Waller

Property Owners:

Signature: _Joyce Whitaker Date: 5/21/2019
’ Joyce Ann Whitaker

Signature: Pavid Cornwall Date: 5/21/2019

David Cornwall

Complied by Ken Haynes Ophir Town Manger 6/5

Electronically Signed using eSignOnline™ [ Session ID : 6fc9ab1f-74ed-40f3-9720-fed1a056601a |
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Land Title Guarantee Company
Customer Distribution

GUARANTLFR COMPANY
e $5128 957 e

PREVENT FRAUD - Please remember to call a member of our closing team when
initiating a wire transfer or providing wiring instructions.

Date: 05/23/2019

Order Number: TLR86008251-2

(VACANT) AURUM STREET, OPHIR. CO 81426

Property Address:

PLEASE CONTACT YOUR CLOSER OR CLOSER'S ASSISTANT FOR WIRE TRANSFER INSTRUCTIONS

For Closing Assistance
Gaylene Anderson

181 S PINE ST #1C
TELLURIDE, CO 81435
(970) 728-1023 (Work)
(970) 728-5079 (Work Fax)

ganderson@ltge.com
Contact License: C0O380183

Closer’s Assistant

Jody Metcalf

191 S PINE ST #1C
TELLURIDE, GO 81435
{970) 728-1023 (Work)
(877) 348-5414 (Work Fax)

imetcalf@itgc.com
Company License: CO44565

For Title Assistance

San Miguel County Title Team
191 S PINE ST #1C ’
TELLURIDE, CC 81435

(970) 728-8673 (Work)

(877) 261-1730 (Work Fax)
tiresponse@ltge.com

Company License: CO44565

Buver/Borrower

Selier/Owner

Complied by Ken Haynes Ophir Town Manger

6/5
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ALTA COMMITMENT
Old Republic National Title Insurance Company
Schedule A

Order Number: TLR86008251-2

Property Address:

(VACANT) AURUM STREET, OPHIR, CO 81426
1. Effective Date:

07/12/2018 at 5:00 P.M.

2. Policy to be Issued and Proposed Insured:

"ALTA" Owner's Palicy 06-17-06 $0.00
Proposed Insured:

3. The estate or interest in the land described or referred to in this Commitment and covered herein is:
A FEE SIMPLE
4. Title to the estate or interest covered herein is at the effective date hereof vested in:
JOYCE ANN WHITAKER AND DAVID T. CORNWALL, ALSO KNOWN AS DAVID THORNTON CORNWALL

5. The Land referred to in this Commitment is described as follows:

LOTS 1,2, 3,4,5,6,7,8, 9 AND 10, BLOCK 2, OPHIR TOWNSITE, ACCORDING TO THE PLAT RECORDED
JUNE 16, 1898 IN PLAT BOOK 28 AT PAGE 12, COUNTY OF SAN MIGUEL, STATE OF COLORADO.

Copyright 2006-2019 American Land Title Association. All rights reserved. AMERICAN

The use of this Form is restricted to ALTA licensees and ALTA members in good standing
as of the date of use. All other uses are prohibited. Reprinted under license from the
American Land Title Association.

Complied by Ken Haynes Ophir Town Manger i : 6/5
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ALTA COMMITMENT
Old Republic National Title Insurance Company
Schedule B, Part |
(Requirements)
Order Number: TLR86008251-2

All of the following Requirements must be met:

This proposed Insured must notify the Company in writing of the name of any party not referred to in this
Commitment who will obtain an interest in the Land or who will make a loan on the Land. The Company may
then make additional Requirements or Exceptions.

Pay the agreed amount for the estate or interest to be insured.
Pay the premiums, fees, and charges for the Policy to the Company.

Documents satisfactory to the Company that convey the Title or create the Mortgage to be insured, or both,
must be properly authorized, executed, delivered, and recorded in the Public Records.

1. PROVIDE LAND TITLE GUARANTEE COMPANY WITH A CURRENT IMPROVEMENT LOCATION
CERTIFICATE OF SUBJECT PROPERTY. THIS REQUIREMENT IS NECESSARY TO DELETE STANDARD
EXCEPTIONS 1 THROUGH 3. UPON REVIEW, ADDITIONAL REQUIREMENTS AND/OR EXCEPTIONS MAY
BE NECESSARY.

NOTE: ANY MATTERS DISCLOSED BY SAID IMPROVEMENT LOCATION CERTIFICATE WILL BE
REFLECTED ON SAID POLICY(S) TO BE ISSUED HEREUNDER.

NOTE: LAND TITLE 1S NOT RESPONSIBLE FOR ORDERING SAID IMPROVEMENT LOCATION
CERTIFICATE.

2. EVIDENCE SATISFACTORY TO THE COMPANY THAT THE TERMS, CONDITIONS AND PROVISIONS OF
THE TOWN OF OPHIR TRANSFER TAX HAVE BEEN SATISFIED FOR PERSONAL REPRESENTATIVE'S
DEED RECORDED NOVEMBER 18, 2009 UNDER RECEPTION NO. 409885.

3. WARRANTY DEED FROM JOYCE ANN WHITAKER AND DAVID T. CORNWALL, ALSO KNOWN AS DAVID
THORNTON CORNWALL TO

4. EVIDENCE SATISFACTORY TO THE COMPANY THAT THE TERMS, CONDITIONS AND PROVISIONS OF
THE TOWN OF OPHIR TRANSFER TAX HAVE BEEN SATISFIED.

REQUIREMENTS TO DELETE THE PRE-PRINTED EXCEPTIONS IN THE OWNER'S POLICY TO BE ISSUED

A. UPON RECEIPT BY THE COMPANY OF A SATISFACTORY FINAL AFFIDAVIT AND AGREEMENT FROM
THE SELLER AND PROPOSED INSURED, AND A SURVEY OF THE LAND, EXCEPTIONS 1 THROUGH 4 OF
THE STANDARD EXCEPTIONS WILL BE DELETED. ANY ADVERSE MATTERS DISCLOSED BY THE FINAL
AFFIDAVIT AND AGREEMENT AND SURVEY WILL BE ADDED AS EXCEPTIONS.

B. IF LAND TITLE GUARANTEE COMPANY CONDUCTS THE CLOSING OF THE CONTEMPLATED
TRANSACTIONS AND RECORDS THE DOCUMENTS IN CONNECTION THEREWITH, EXCEPTION NO. 5 OF
THE STANDARD EXCEPTIONS WILL BE DELETED.

C. UPON RECEIPT OF PROOF OF PAYMENT OF ALL PRIOR YEARS' TAXES AND ASSESSMENTS,
EXCEPTION NO. 6 OF THE STANDARD EXCEPTIONS WILL BE AMENDED TO READ:

TAXES AND ASSESSMENTS FOR THE YEAR 2018 AND SUBSEQUENT YEARS.
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ALTA COMMITMENT
Old Republic National Title Insurance Company

Schedule B, Part I
(Exceptions)

Order Number: TLR86008251-2

This commitment does not republish any covenants, condition, restriction, or limitation contained in any
document referred to in this commitment to the extent that the specific covenant, conditions, restriction, or
limitation violates state or federal law based on race, colot, religion, sex, sexual orientation, gender
identity, handicap, familial status, or national origin.

1.  Any facts, rights, interests, or claims thereof, not shown by the Public Records but that could be
ascertained by an inspection of the Land or that may be asserted by persons in possession of the Land.

2, Easements, liens or encumbrances, or claims thereof, not shown by the Public Records.

3. Any encroachment, encumbrance, violation, variation, or adverse circumstance affecting the Title that
would be disclosed by an accurate and complete land survey of the Land and not shown by the Public
Records.

4. Anylien, or right to a lien, for services, labor or material heretofore or hereafter furnished, imposed by law
and not shown by the Public Records.

5. Defects, liens, encumbrances, adverse claims or other matters, if any, created, first appearing in the public
records or attaching subsequent to the effective date hereof but prior to the date of the proposed insured
acquires of record for value the estate or interest or mortgage thereon covered by this Commitment.

6. (a) Taxes or assessments that are not shown as existing liens by the records of any taxing authority that
; levies taxes or assessments on real property or by the Public Records; (b) proceedings by a public agency
| that may result in taxes or assessments, or notices of such proceedings, whether or not shown by the
records of such agency or by the Public Records.

7. (a) Unpatented mining claims; (b) reservations or exceptions in patents or in Acts authorizing the issuance
thereof; (c) water rights, claims or title to water.

! 8. RESERVATION OF ANY MINE OF GOLD, SILVER, CINNABAR OR COPPER, OR TO ANY VALID MINING
CLAIM OR POSSESSION HELD UNDER EXISITING LAWS, AND SUBJECT TO ALL CONDITIONS,

; LIMITATIONS AND RESTRICTIONS CONTAINED IN SECTION 2386 OF THE REVISED STATUTES OF THE
' UNITED STATES AS CONTAINED IN UNITED STATES PATENT RECORDED JULY 20, 1887 IN BOOK 50 AT
PAGE 6.

9. EASEMENTS, CONDITIONS, COVENANTS, RESTRICTIONS, RESERVATIONS AND NOTES ON THE PLAT
OF OPHIR TOWNSITE RECORDED JANUARY 13, 1896 IN PLAT BOOK 28 AT PAGE 9 AND THE REVISED
PLAT OF OPHIR TOWNSITE RECORDED JUNE 16, 1898 IN PLAT BOOK 28 AT PAGE 12.

10. TERMS, CONDITIONS, PROVISIONS, BURDENS AND OBLIGATIONS AS SET FORTH IN TOWN ZONING
ORDINANCE RECORDED JUNE 28, 1977 IN BOOK 365 AT PAGE 975 AND AS AMENDED IN INSTRUMENT
RECORDED OCTOBER 7, 1992 IN BOOK 499 AT PAGE 408.

11. EASEMENT GRANTED TO MOUNTAIN STATES TELEPHONE AND TELEGRAPH COMPANY, FOR
COMMUNICATION AND OTHER FACILITIES, AND INCIDENTAL PURPOSES, BY INSTRUMENT
RECORDED AUGUST 24, 1982, IN BOOK 400 AT PAGE 651.

12. TERMS, CONDITIONS, PROVISIONS, BURDENS AND OBLIGATIONS AS SET FORTH IN DOG CONTROL &
LICENSING ORDINANCE RECORDED NOVEMBER 22, 1991 IN BOOK 485 AT PAGE 54.
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ALTA COMMITMENT
Old Republic National Title Insurance Company

Schedule B, Part
(Exceptions)

Order Number: TLR86008251-2

13. TERMS, CONDITIONS AND PROVISIONS OF INTERGOVERNMENTAL AGREEMENT RECORDED APRIL
21, 1993 IN BOOK 509 AT PAGE 884 AND RE-RECORDED APRIL 23, 1993 IN BOOK 509 AT PAGE 1005.

14, TERMS, CONDITIONS, PROVISIONS, BURDENS AND OBLIGATIONS AS SET FORTH IN SERVICE PLAN
FOR THE OPHIR VALLEY WILDLIFE AND CONSERVATION DISTRICT RECORDED MAY 29, 1996 IN BOOK
562 AT PAGE 442.

15. TERMS, CONDITIONS, PROVISIONS, BURDENS AND OBLIGATIONS AS SET FORTH IN RESOLUTION
#1996-5 AMENDING THE SAN MIGUEL COUNTY LAND USE CODE REGORDED JUNE 19, 1996 IN BOOK
563 AT PAGE 562.

16. TERMS, CONDITIONS, PROVISIONS, BURDENS AND OBLIGATIONS AS SET FORTH IN ORDINANCE
#2010-7 RECORDED DECEMBER 23, 2010 UNDER RECEPTION NO. 415529.

17. MATTERS DISCLOSED ON LAND SURVEY PLAT ISSUED BY FOLEY ASSOCIATES, INC., JOB NO. 10014,
RECORDED JUNE 21, 2011 IN SURVEYORS PLAT BOOK S1 AT PAGE 730.
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LAND TITLE GUARANTEE COMPANY
DISCLOSURE STATEMENTS
Land Title

GUARANTEFR COMIANY
e ST TP e

Note: Pursuant to CRS 10-11-122, notice is hereby given that:

(A) The Subject real property may be located in a special taxing district.

(B) A certificate of taxes due listing each taxing jurisdiction will be obtained from the county treasurer of the county in
which the real property is located or that county treasurer's authorized agent unless the proposed insured provides
written instructions to the contrary. (for an Owner's Policy of Title Insurance pertaining to a sale of residential real
property).

(C) The information regarding special districts and the boundaries of such districts may be obtained from the Board of
County Commissioners, the County Clerk and Recorder, or the County Assessor.

Note: Effective September 1, 1997, CRS 30-10-406 requires that all documents received for recording or filing in the clerk
and recorder's office shall contain a top margin of at least one inch and a left, right and bottom margin of at least one half of
an inch. The clerk and recorder may refuse to record or file any document that does not conform, except that, the
requirement for the top margin shall not apply to documents using forms on which space is provided for recording or filing
information at the top margin of the document.

Note: Colorado Division of Insurance Regulations 8-1-2 requires that "Every title entity shall be responsible for ali matters
which appear of record prior to the time of recording whenever the title entity conducts the closing and is responsible for
recording or filing of legal documents resulting from the transaction which was closed". Provided that Land Title Guarantee
Company conducts the closing of the insured transaction and is responsible for recording the legal documents from the
transaction, exception number 5 will not appear on the Owner's Title Policy and the Lenders Policy when issued.

Note: Affirmative mechanic's lien protection for the Owner may be available (typically by deletion of Exception no. 4 of.
Schedule B, Section 2 of the Commitment from the Owner's Policy to be issued) upon compliance with the foliowing
conditions: .

(A) The land described in Schedule A of this commitment must be a single family residence which includes a
condominium or townhouse unit.

(B) No labor or materials have been furnished by mechanics or material-men for purposes of construction on the land
described in Schedule A of this Commitment within the past 6 months.

(C) The Company must receive an appropriate affidavit indemnifying the Company against un-filed mechanic's and
material-men's liens.

(D) The Company must receive payment of the appropriate premium.

(E) If there has been consiruction, improvements or major repairs undertaken on the property to be purchased within six
months prior to the Date of Commitment, the requirements to obtain coverage for unrecorded liens will include:
disclosure of certain construction information; financial information as to the seller, the builder and or the contractor;
payment of the appropriate premium fully executed indemnity Agreements satisfactory to the company, and, any
additional requirements as may be necessary after an examination of the aforesaid information by the Company.

No coverage will be given under any circumstances for labor or material for which the insured has coniracted for or agreed
to pay.

Note: Pursuant to CRS 10-11-123, notice is hereby given:
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This notice applies to owner's policy commitments disclosing that a mineral estate has been severed from the surface
estate, in Schedule B-2.

(A) That there is recorded evidence that a mineral estate has been severed, leased, or otherwise conveyed from the
surface estate and that there is substantial likelihood that a third party holds some or all interest in ail, gas, other
minerals, or geothermal energy in the property; and

(B) That such mineral estate may include the right to enter and use the property without the surface owner's permission.

Note: Pursuant to CRS 10-1-128(6)(a), It is unlawful to knowingly provide false, incomplete, or misleading facts or
information to an insurance company for the purpose of defrauding or attempting to defraud the company. Penalties may
include imprisonment, fines, denial of insurance, and civil damages. Any insurance company or agent of an insurance
company who knowingly provides false, incomplete, or misleading facts or information to a policyholder or claimant for the
purpose of defrauding or attempting to defraud the policyholder or claimant with regard to a settlement or award payable
from insurance proceeds shalf be reported to the Colorado Division of Insurance within the Department of Regulatory
Agencies.

Note: Pursuant to Colorado Division of Insurance Regulations 8-1-3, notice is hereby given of the availability of a closing
protection letter for the lender, purchaser, lessee or seller in connection with this transaction.
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JOINT NOTICE OF PRIVACY POLICY OF
” LAND TITLE GUARANTEE COMPANY,
Land Title' LAND TITLE GUARANTEE COMPANY OF SUMMIT COUNTY
sl cnniy LAND TITLE INSURANCE CORPORATION AND

OLD REPUBLIC NATIONAL TITLE INSURANCE COMPANY

This Statement is provided to you as a customer of Land Title Guarantee Company as agent for Land Title Insurance
Corporation and Old Republic National Title Insurance Company.

We want you to know that we recognize and respect your privacy expectations and the requirements of federal and state
privacy laws. Information security is one of our highest priorities. We recognize that maintaining your trust and confidence is
the bedrock of our business. We maintain and regularly review internal and external safeguards against unauthorized
access to non-public personal information ("Personal Information”).

In the course of our business, we may collect Personal Information about you from:

s gpplications or other forms we receive from you, including communications sent through TMX, our web-based
transaction management system;

* your transactions with, or from the services being performed by us, our affiliates, or others;

¢ aconsumer reporiing agency, if such information is provided to us in connection with your transaction;

and

s The public records maintained by governmental entities that we either obtain directly from those entities, or from our
affiliates and non-affiliates.

Our policies régarding the protection of the confidentiality and security of your Personal Information are as follows:

* We restrict access to all Personal Information about you to those employees who need to know that information in
order to provide products and services to you.

¢ We maintain physical, electronic and procedural safeguards that comply with federal standards to protect your
Personal Information from unauthorized access or intrusion.

¢ Employees who violate our strict policies and procedures regarding privacy are subject to disciplinary action.

¢ We regularly assess security standards and procedures to protect against unauthorized access to Personal
Information.

WE DO NOT DISCLOSE ANY PERSONAL INFORMATION ABOUT YOU WITH ANYONE FOR ANY PURPOSE THAT
IS NOT PERMITTED BY LAW.

Consistent with applicable privacy laws, there are some situations in which Personal Information may be disclosed. We
may disclose your Personal Information when you direct or give us permission; when we are required by law to do so, for
example, if we are served a subpoena; or when we suspect fraudulent or criminal activities. We also may disclose your
Personal Information when otherwise permitted by applicable privacy laws such as, for example, when disclosure is
needed to enforce our rights arising out of any agreement, fransaction or relationship with you.

Our policy regarding dispute resolution is as follows: Any controversy or claim arising out of or relating to our privacy policy,
or the breach thereof, shall be settled by arbitration in accordance with the rules of the American Arbitration Assaociation,
and judgment upon the award rendered by the arbitrator(s) may be entered in any court having jurisdiction thereof.
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x ¥ * Commitment For Title Insurance

* * Issued by Old Republic National Title Insurance Corporation
E 3 NOTICE
x :

* IMPORTANT—READ CAREFULLY: THIS COMMITMENT 1S AN OFFER TO ISSUE ONE OR MORE TITLE INSURANCE

* x * POLICIES. ALL CLAIMS OR REMEDIES SOUGHT AGAINST THE COMPANY INVOLVING THE CONTENT OF THIS
COMMITMENT OR THE POLICY MUST BE BASED SOLELY IN CONTRACT.

THIS COMMITMENT IS NOT AN ABSTRACT OF TITLE, REPORT OF THE CONDITION OF TITLE, LEGAL OPINION, OPINION OF TITLE, OR OTHER

REPRESENTATION OF THE STATUS OF TITLE. THE PROCEDURES USED BY THE COMPANY TO DETERMINE INSURABILITY OF THE TITLE, INCLUDING

ANY SEARCH AND EXAMINATION, ARE PROPRIETARY TO THE COMPANY, WERE PERFORMED SOLELY FOR THE BENEFIT OF THE COMPANY, AND

CREATE NO EXTRACONTRACTUAL LIABILITY TO ANY PERSON, INCLUDING A PROPOSED INSURED.

THE COMPANY'S OBLIGATION UNDER THIS COMMITMENT IS TO ISSUE A POLICY TO A PROPOSED INSURED IDENTIFIED IN SCHEDULE A IN
ACCORDANCE WITH THE TERMS AND PROVISIONS OF THIS COMMITMENT. THE COMPANY HAS NO LIABILITY OR OBLIGATION INVOLVING THE
CONTENT OF THIS COMMITMENT TO ANY OTHER PERSON. .

COMMITMENT TO ISSUE POLICY

Subject to the Notice; Schedule B, Part i—Requirements; Schedule B, Part Il—Exceptions; and the Commitment Conditions, Old Republic National Title Insurance
Company, a Minnesota corporation (the “Company”}, commits to issue the Policy accarding to the terms and provisions of this Commitment. This Commitment is
effective as of the Commitment Date shown in Schedule A for each Policy described in Schedule A, only when the Company has entered in Schedule A both the
specified dollar amount as the Proposed Policy Amount and the name of the Proposed Insured. If all of the Schedule B, Part I—Requirements have not been met
within 6 months after the Commitment Date, this Commitment terminates and the Company’s liability and obligation end.

COMMITMENT CONDITIONS

1. DEFINITIONS

(a)"Knowledge” or "Known”: Actual or imputed knowledge, but not constructive notice imparted by the Public Records.

(b)"Land": The land described in Schedule A and affixed improvements that by law canstitute real property. The term “Land" does not include any
property beyond the lines of the area described in Schedule A, nor any right, title, interest, estate, or easement in abutting streets, roads, avenues,
alleys, lanes, ways, or waterways, but this does not modify or limit the extent that a right of access to and from the Land is to be insured by the
Policy. :

(c)"Mortgage”: A mortgage, deed of trust, or other security instrument, including one evidenced by electronic means authorized by law.

{d) “Policy”: Each contract of title insurance, in a form adopted by the American Land Title Assaciation, issued or to be issued by the Gompany pursuant
to this Commitment.

{(e) “Proposed Insured": Each person identified in Schedule A as the Proposed Insured of each Policy to be issued pursuant to this Commitment.

{f) “Proposed Policy Amount™: Each dollar amount specified in Schedule A as the Proposed Policy Amount of each Policy to be issued pursuant to this
Commitment.

(g)"Public Records”: Records established under state statutes at the Commitment Date for the purpose of imparting constructive notice of matters
relating to real property to purchasers for value and without Knowledge.

(h)*Title™: The estate or interest described in Schedule A.

2. If all of the Schedule B, Part I—Requirements have not been met within the time period specified in the Commitment to Issue Policy, Gomitment terminates and
the Company'’s liability and obligation end.

3. The Company'’s liability and obligation is limited by and this Commitment is not valid without:
(a)the Notice;
{b)the Commitment fo Issue Pdlicy;
{c)the Commitment Conditions;
{d)Schedule A;
{e)Schedule B, Part I—Requirements; and
(f) Schedule B, Part li—Exceptions; and
(g)a counter-signature by the Company or is issuing agent that may be in electronic form.

4. COMPANY'S RIGHT TO AMEND

The Company may amend this Commitment at any time. If the Company amends this Commitment to add a defect, lien, encumbrance, adverse claim, or
other matter recorded in the Public Records prior to the Commilment Date, any liability of the Company is limited by Commitment Condition 5. The Company
shall not be liable for any other amendment to this Commitment.
5. LIMITATIONS OF LIABILITY
(a)The Company’s liability under Commitment Condition 4 is limited to the Proposed Insured’s actual expense incurred in the interval between the
Company'’s delivery to the Proposed Insured of the Commitment and the delivery of the amended Commitment, resulting from the Proposed Insured's
good faith reliance to:
i. comply with the Schedule B, Part I —Requirements;
ii. eliminate, with the Company’s written consent, any Schedule B, Part [l—Exceptions; or
iii. acquire the Title or create the Mortgage covered by this Commitment.
(b)The Company shali not be liable under Commitment Condition 5(a) if the Proposed Insured requested the amendment or had Knowledge of the matter
and did not notify the Company about it in writing.
(¢)The Company will only have liability under Commitment Condition 4 if the Proposed Insured would not have incurred the expense had the
Commitment included the added matter when the Commitment was first delivered to the Proposed Insured.
(d)The Company’s liability shall not exceed the lesser of the Proposed Insured’s actual expense incurred in good faith and described in Commitment
Conditions 5(a)(i) through 5(a)(iii) or the Proposed Policy Amount.
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(e)The Company shall not be liable for the content of the Transaction Identification Data, if any.

(f) In no event shall the Company be obligated to issue the Policy referred to in this Commitment unless alf of the Schedule B, Part —Requirements have
been met to the satisfaction of the Company.

(g)In any event, the Company’s liability is limited by the terms and provisions of the Policy.

6. LIABILITY OF THE COMPANY MUST BE BASED ON THIS COMMITMENT

(a)Only a Proposed Insured identified in Schedule A, and no other person, may make a claim under this Commitment.

(b)Any claim must be based in contract and must be restricted solely to the terms and provisions of this Commitment.

(c)Until the Policy is issued, this Commitment, as last revised, is the exclusive and entire agreement between the parties with respect to the subject
matter of this Commitment and supersedes all prior commitment negotiations, representations, and proposals of any kind, whether written or oral,
express or implied, relating to the subject matter of this Commitment.

(d)The deletion or modification of any Schedule B, Part Il—Exception does not constitute an agreement or obligation to provide coverage beyond the
terms and provisions of this Commitment or the Policy.

(e)Any amendment or endorsement to this Commitment must be in writing and authenticated by a person authorized by the Company.

{f) When the Policy is issued, all liability and obligation under this Commitment will end and the Company’s only liability will be under the Palicy.

7. IF THIS COMMITMENT HAS BEEN ISSUED BY AN ISSUING AGENT

The issuing agent is the Company’s agent only for the limited purpose of issuing title insurance commitments and policies. The issuing agent is not the
Company’s agent for the purpose of providing closing or settlement services.
8. PRO-FORMA POLICY

The Company may provide, at the request of a Proposed Insured, a pro-forma policy illustrating the coverage that the Company may provide. A pro-forma
policy neither reflects the status of Title at the time that the pro-forma policy is delivered to a Proposed Insured, nor is it a commitment to insure.
9. ARBITRATION

The Policy contains an arbitration clause. All arbitrable matters when the Proposed Policy Amount is $2,000,000 or less shall be arbitrated at the option of
either the Company or the Proposed insured as the exclusive remedy of the parties. A Proposed Insured may review a copy of the arbitration rules at
http://www.alta.org/arbitration.

IN WITNESS WHEREOF, Land Title insurance Corporation has caused its corporate name and seal to be affixed by its duly authorized officers on the date shown
in Schedule A to be valid when countersigned by a vaiidating officer or other authorized signatory.

Issued by: " p:L';;T.i:g ., Old Republic National Title Insurance Company, a Stock
Land Title Guarantee S x4 g7 Company
Company s T w * ?; - 400 Second Avenue South
3033 East First Avenue Suite 28 Q{ * z: Minneapolis, Minnesota 55401
600 ..% * ”’g': (612)371-1111
Denver, Colorado 80206 T-,%)& LI * 0:: N
303-321-1880 I 0 . i A
Tragqart
(J g g - ’A" Mark Bilbrey, President
President

Rande Yeager, Secretary

This page is only a part of a 2016 ALTA® Gommitment for Title Insurance issued by Land Title Insurance Corporation. This Commitment is not valid without the
Notice; the Commitment to Issue Policy; the Commitment Conditions; Schedule A; Schedule B, Part {—Requirements; and Schedule B, Part ['—Exceptions; and
a counter-signature by the Company or its issuing agent that may be in electronic form. .

Copyright 2006-2016 American Land Title Association. All rights reserved.

The use of this Form (or any derivative thereof) is restricted to ALTA licensees and ALTA members in good standing as of the date of use. All other uses are
prohibited. Reprinted under license from the American Land Title Association.
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No. 808 £<F—Revlsed 19¢1 DEED FEOM COUNTY—Out West Printing and Statfonery Ca., Colorada Springu, Colo. G9590

ﬂ)esz ﬁrtsmts, That Whereas, a Treasurer’s Deed dated the 22nd day of. June

ot all fMen by

19..4%., convoying the hereinafter described .real estate, was delivered to the County of. San.Miguel State of Colorado,
and said Treasurer’s Deed was duly recorded in Book.....209 at Page... 9% of the records of the County Clerk and Recorder of the County
of San Miguel, State of Colorado;

. AndVh ; de—written—spplicationfor—the-sale—ofthe—hereimfier
desaribed—p porty—and loposited with the C unty Commissi tho-cost-—of-ad i &+

And Whereas the County: Commissioners of the County of San Miguel did cause notice of sale at public sale of such real estate to be advertised

and posted in the manner and for the time required by law and did offer such real estate for sale at public sale on the......4th day of
Aungust 10.42., at the time and place as stated in said notice;
And Whereass,..... Henry. B, Gornwall : of the County of: Sah MEguel

State of....Colorade , bid for said property the sum of..... Twenty. Dovrars end. NQ CenTs
-avhich bid being the highest and best bid for cash and being more than the appraisal value made by the County Assessor of said property for this year,
was accepted by the Board of County Commissioners of the said County of San Miguel; ~

And Whereas, the said Henry E, Cornwall ) has paid -the sum of
Twenty Dorrars and No Cents

in full payment of said bid for said property; . 4 .

Now Therefore, the County of S8an Miguel by and through the Board of County Commissioners of said county, for and in consideration of
the sum of, ?Went? ; Dorrars and No Cznts
paid as eforesaid, and by virtue of thestatutes in such case made and provided by these presents does grant, bargain and sell the following described
real estate, to-wit: .

Lot§ One (1), Two (2), Five (5) and Six (é), Block Two (2), Town of Ophir, Colorado,

situate, lying and being in the County of San Miguel, State of Colorado, unto the said........... Henry E, Cornwall
his heirs and assigns, without any covenants of warranty whatsoever and subject to all the rights of redemption by minors, insane persons or idiots
ag provided by law and the lien of any special assessments against said real estate or the conveyanco thereof by the county.

In Witness Whereof, I. Donald. A, O'Rourke .-, County Treasurer of said
County of San Miguel, State of Colorado, on behalf of said County and by virtue of thfi‘directi%l contained in theﬁder
made by said Board of County Commissioners or the.... 953 day of....HQV.ember , 19,
have hereunto set my hand and affixed the seal of said County this ..dey of...Noyember , 1091
for the uses and purposes therein set forth. . T

(Seal .of the County Treasurer) ' Donald A. O'Rourke 5
(San Miguel County,.Colorado ) 4

(et

County Treasurer of the County of San Miguel, Colo.
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The foregoing instrument was acknowled; 8. e

' STATE OF COLORADO,
f San Miguel. fS5-
52 by

as County Treasurer of the County ol

8 State of Colorado.
My commission expire

my hand and official seal this dey of. A. D. 19

Filed for record the..9tX .| day of...Novemhepa. D. 19.51., at. 11205 o’clock As. M.

Sally..A,..Clark RECORDER
No.. 101411 By. Jennia. Roush DeruTy.

© ursaeqs sesodand ey Jo

*pessoddx
U3 JO Jeanssed], §8 eduslsau

(IS Ty L9unoy JO [805)

‘£quno)

OUNDB OUA P
QOUBASAUOD 64

0
Pe

UoT3IN0eXe 643 .p

oA BTY oq 03 ewss ouj Jor
T oumu esoym uosJod T®OT

o
B

oqw &3

p

8q 03 pus
°Yy prsuog pe

quepy eyg

83N0sXd oym pus ¢
JO Jaeanswved] eyj

°a0Q8 &3 P

3Un0y pIBS

a

poop BujoPsaoJ syg o3

pPIeE ©

ad

weU QA0

4 JOo e38p a3 3m ‘&

43un0) pyws 40y pus

og

Qe eyg pedss

JUN0) PTHE JO JOANEWOJ] ©{Inoy;0

9 uAouy|

6q 07 ew O

uoT qndexe
LrTeuosaed ¢

¢

TINDIN NYS J0 XINACD ‘OAVHOTOO 40 HLVLS

*86

Complied by Ken Haynes Ophir Town Manger

Page 17 of 78

6/5




Page 18 of 78 ;

ysame to be hils voluntary act and deed as Treasurer of said County, for the purposes therein sxpresss

ne ~,

No. 508)4-F—Rarised 1041 . DEED FROM COUNTY—Out West Printing and Stotlonery Co., Colarada Springs, Colo. Q9950
L X = i
o
bt FKnotw all ﬁ!gn hp tﬁﬁsﬁ ﬁregentg, That Wheréns, 2 Treasurer’s Deed dated the.... 2950 day of.... February )
G gé‘ﬁ 19486...., conveying the hereinaiter described real estate, was delivered to the County of....S81 Miguel State of Colorado, \ = \C (;L\C)
'g B;% and said ’.'Frensurer’s Deed was duly recorded in Book...2Q9...........at Page.290.............of the records of the County Clerk and Recovder of the County D 0 G
‘g Eg%)l‘ San :\{Eiuii;ftate of Colorado; —_ . - e e i o
64:%‘%‘ ibed property ¢l ited-with-the-County—C '- H ik —of-advertial E; ore * ’Da\xa }%
.ﬂ,',:h And Whereas the County Commissioners of the County of San Miguel did cause notice of sale at public sale of such real estate to be ndvertised \ ~—
gﬁj‘;ftnd posted in the manner and for the time required by law and did- offer such real estate for sale at public sale on the.......22nd day of
E'g'é’ March 19.46 , at the time and place as stated in said notice; .
m,gi) And Wheress,........ Henry. E...Cornwall, : of the County of. an Mignel
',Q"Stntn of...Colorado. ... bid forsasid property the sum of. Ten Docrars and....NO......Cents

&—pvhich bid being the highest and best bid for cash and beidg Morc than the appraisal value made by the County Assessor of said property for this year,
was accepted by the Board of County Commissioners of the said County of San Miguel;
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¥ And Whereas, the said.................. Henry. E all 7 i has paid the sum of +
& i Ten Dorvrans and. Na CenTs
5= gn full payment of said bid for said property; i
EE Now Therefore, the County of San Miguel by and through the Board of ‘County Commissioners of said county, for and in consideration of i
ﬂ&he sum of : Ten Dovzans and...NO Cexnrs

aid as aforesnid, and by virtue of the statutes in such case made and provided by these presents does grant, bargain and sell the following described
real estate, to-wit:

Lots |Three (3) and Four (4), Block Two (2), Town of Ophir, Golorado

Y, Personally appeared. the. above named Donald A.
o execution of the above conve

Jennie. Roush, Deputy County Clerk and

nd for said Count
¥, at the date of th

n xacuted the shoye conveyance a
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@ 8 Eg +his heirs and assigns, without any covenants of warranty whatsoever and subject to all the rights of redemption by minors, insane persons or idiots
""‘_ gg s provided 'by law and the lien of any special assessments against said real estate or the conveyance thereof by the county.
E.ﬁ =0 g In Witness Whereof, I....Donald A. Q!'Rourke ; , County Treasurer of said
,’;”' g '_'_’; L County of San Migue!, State of Colorado, on behalf of said Countx‘n.nd by virtue of the direction contained in the order
= o8]~ County d made by said Baard of County Commissi on the. 5t day of...November..........cw.., 19.81..
. g < (%l have hercunto set my band and affixed the seal of said County this. .doyof....November. ... ,10.51.
3 o S.S 3 for the uses and purposes therein set forth. ! )
& o Sols (Seal of the County Freasurer) ' Donald A, O'Rourke %z,
S E D:E ° (San Miguel County, Colorado ) . - County Treasurer of the County of San Miguel, Colo.
E Mg STATE OF COLORADO, )
g e g o 5 of San Miguel. [ The foregoing instrument was acknowledged [8icicaissiamsmaimsinsns
& E Sa o day of......... 19. , by.
o® 2 < a3 County Treasurer of the Coun Miguel i te of Colorado.
5 g_gu E' My commission expires 5 )
gaas £ Y hand and official seal this *yol\ A.D. 19
g. Loy . ’
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2 ° 815
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o D 25 |Filed for record the...9%MN........day of. Novemher, A. D. 1951, atl1:10Q. o’clock.As. M. : .
 Hogald . . Sally. A...GQlark R o
EEE S
AHEL] No.103422... . By..Jennie. Roush. Doeury.
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and posted in the manner nnd for the time required by law and did offer such real estate for sale at public sale on the 27th dey of'< : & 8
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April 19..42,, at the time and place as stated in said notice; Bl% @ %;
And Whereas Henry E,. Cornwall : of ‘the County of. San Miguel pE*
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which bid being the highest and best bid for cash and being more than the appraisal value made by the Cuunty Assessor of said property for this year, W )
was accepted by the Board of County Commissioners of the said County of Sah Miguel; g"c § o
And Whereas, the said Honry E. Cornwall . has paid the sum of HcEE 5 :;
Twenty. Dorrars and No Cerrs Q)9 5 @ 2
in full payment of said bid for said property; D o oy
Now Therefore, the County of San Miguel by and through the Board of County Commissioners of said county, for and in consideration of i3 ﬂ E
the sum of. Twenty. Dorrars and.....No. Crnra b cé
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situate, lying and being in the County of San Miguel, State of Colorado, unto-the said Henry E, Cornwall - S‘g g
his heirs and assigns, without any covenants-of warranty whatsoever and subject to all the rights of redemption by minors, insane persons or idiots® | @ @
as provided by law and the lien of any special assessments against said real estate or the conveyance thereof by the county. . 8 ?}E £
2 58 o
In Witness Whereof, I Donald. A..0Q!Rourks County Treasurer of smdé-, oF
County of San Miguel, State of Colorado, on behalf of said County and by virtue of the direction contained in the orderHy 5.
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SAM MIGUEL CDUNWTY. COD
PEGGY NERLIN CLERK-RECDRDER
11-18-2009 10:31 AM Recording Fee $21.00

State Documentary Fee
Date NOV. 18, 2009 ok M,
SEXEMPT__JF Recorder.

PERSONAL REPRESENTATIVE’S DEED

THIS DEED is made this[ﬁ_#:iay of November, 2009, between JOYCE ANN WHITAKER
as Personal Representative of The Estate of Anna Bernice Comwall, GRANTOR, and JOYCE
ANN WHITAKER, whose address is 2186 Brittany Colony Drive, League City, Texas 77573, and
DAVID T. CORNWALL, whose address is 1050 Portland Avenue, Gilbert, Arizona 85234,
GRANTEES as tenants in common.

WHEREAS the above named decedent died on May 25, 1993; and

WHEREAS, GRANTOR was duly appointed Personal Representative of said Estate by the
District Court in and for the County of San Miguel, State of Colorado, Case No. 2009PR9, on May
22,2009, and is now qualified and acting in said capacity.

NOW THEREFORE, pursuant to the powers conferred upon GRANTOR by the Colorado
Probate Code, GRANTOR for and in consideration of Ten Dollars ($10.00) and other good and
valuable consideration, the receipt and sufficiency of which is acknowledged, has granted,
bargained, sold and conveyed and by these presents does grant, bargain, sell and convey to
GRANTEES as tenants in common, the following real property:

Lots One (1), Two (2), Three (3), Four (4), Five (5), Six (6), Seven (7), Eight (8),
Nine (9) and Ten (10), Block 2, Town of Ophir, Colorado.

County of San Miguel, State of Cblorado.
To have and to hold the property, together with all and singular the rights, members and
appurtenances thereof, to the same belong in or in any way appertaining, to the only proper use and

benefit of GRANTEES to same extent and manner as was held by the deceased.

In witness of the above, GRANTOR has signed, sealed and delivered this Deed on the date

written above.

B JOYCE ANN WHITAKER as Personal
Representative of The Estate of ANNA BERNICE
CORNWALL, deceased.

Notary on next page.

Personal Representative Deed - Page 1 of 2
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STATE OF ]2 {43 }

SS.
COUNTY OF Eplweston

The foregoing instrument was acknowledged before me this /& day of November, 2009,
by Joyce Ann Whitaker as Personal Representative of The Estate of Anna Bernice Comnwall,
deceased.

Witness my hand and official seal.

My commission expires: ﬂgﬁ 26,20r3 %ﬂ

Notary Public)

0™ onovmare scuoT
1B AL H MY COMMISSION EXPIRES
AR May 25, 2013

Personal Representative Deed - Page 2 of 2
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L ounty of oan Miguel) and duly recorded {n Book 397 Paggs 458-é59.'

Cappl 8-

byiﬁéagf

DISTRICT COURT =
STATE OF COLORADO
County of San Miguel
Probate No. &7 XY

”LDECREE OF HEIRSHIP ~ SPECIAL PROCEEDING

—r—

In the matter of the Estate of Henry FEdward Cornwall,

e Deceased

.

Based upon the petition of the petitioners which has

been filéd in this action the court finds and decrees as

follows:

1.

Complied by Ken Haynes Ophir Town Manger

That Henry Edward Cornwall died on July 6, 1958.

' That at the time of his death Henry Edward Cornwall
was a resident of Fabens, Texas.

‘That the names, addresses and relationship of all
interested persons are as follows:

Arina Bérnice Coinwall wife
P.0. Box 568

[Fabens, Texas 79838

.‘Dav1d Thoraton Cornwall son
‘2632 N. 65th Avénue )
“Phoenlx Arizéna 85035

.A;Toyce Anm Whitaker - ~ ‘daughter
- 76202 Hampton . . . L :
;Amarlllo ‘Texas 79109

ax-That no proceedlngs have been flled for Drcbate of
"the décedent*s estate in any other ‘state ox Jurlsdlctlon.

fThat Henry Fdward-Cornwall died without a w111

'NOW THFRFFORE it is DECRLFD ‘that the follow1ng bersons

- fare tHe heirs of Henry Fdward Cornwall atid that _they shall
“;'receive tbe correspondlng share .of the estate A

6/5
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Heir _ Share of Estate
Anna Bernice Cornwall - One~half (1/2) of the estate
. David Thornton Cornwall One-fourth (1/4) of the
- . - estate
Joyce Ann Whilaker One~- fourtb (1/&) of the
estate .
Dated: .-Awé;ﬁééf

_#&wm@ rfr

Iudge Jerf§ Llncoln

oo o e
CRETISL T

¥_/ )‘ (1. A.' §

-’n
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TOWN OF OPHIR LAND USE CODE

APPENDIX C ZONING, HAZARD AND SOURCE WATER PROTECTION MAPS
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1404.5 & 1408.3 Page 25 of 78

The applicant is requesting that lots 1-10 block two be removed from the High
Avalanche designation on the Town of Ophir Hazards Map.

The property, lots 1-10 block two, has been in the Cornwall family since 1942 when
Henry Cornwall, the book keeper for the Silver Bell Mine, purchased it from the County
of San Miguel *(1404.2). The Property was at the time, and continues to be zoned as
Residential (R) *(1404.4).

In 1976 the Institute of Arctic and Alpine Research, was seeking to develop
methodologies, including a combination of remote sensing techniques and
interdisciplinary field studies, to assist governmental agencies at the township level, and
to alleviate land management in natural hazard areas; including avalanche, landslide,
mudflow, rockfall, and mountain flood *(INSTAAR). As a part of this project, INSTAAR
published a case study for the town of Ophir based on the Ophir Area Plate 9 open-file
report provided by Art Mears to the State of Colorado in 1975 *(Special Publication
Plate 9). The Mears open-file report includes 15 hazard mapping area's initially done on
1:24,000-scale (forty foot intervals) U.S. Geological Survey topographic maps. The
Plate 9 avalanche hazard zone map is defined by High Hazard Zone |, Moderate
Hazard Zone Il, Zone Boundary, and Small Avalanches. Small Avalanche areas are
designated as Groups A, B, C, and D reflecting Small Avalanche Path's that are not to
be included in either high or moderate hazard zones. INSTAAR addresses Group A, B,
C and D as minor paths indicated by arrows Fig. 2.

The adopted Town of Ophir Hazards Map applies the High Hazard designation to lots 1-
10, block two, yet, on the INSTAAR map produced for the Town, the Property lies
outside of the INSTAAR Zone 1. On the INSTAAR map, the Property corresponds with
Group B, and or minor paths according the the INSTAAR report Fig.2. *(2002 Mears
Report), *(2007 Wilbur Report).

Additionally, INSTAAR Fig 10., references "Houses moved by wet snow avalanches"
and identified those as 1 and 2 on the map, yet no such homes exist on the Map of Old
Ophir *(Map of Old Ophir). The Telluride Historical Museum database has information
and photos relating to a "Spring Snow Slide at Old Ophir May 13 1918". The
information and photos supplied reference two structures, however analysis of the
supplied photos show that the area in question is by the Telephone Office (J) located on
Granite Ave and Second St. *(Spring Snow Slide May 13 1918).

It appears that the inclusion of Lots 1-10, Block 2 in the High Avalanche Hazard zone
may have been based on an incorrect interpretation of the INSTAAR report information.
The applicant requests that the map be amended to reflect the removal of the Property
from the High Avalanche Hazard Zone.

Complied by Ken Haynes Ophir Town Manger 6/5
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1405

Pass-Through Review Cost Agreement
Project Name: Cornwall Property

Project Summary: The evaluation of avalanche hazard and mapping within lots 1-10,
block two, Article 804 overlay adjustment, Appendix C Town of Ophir Hazards Map.

Legal Description: Lots 1-10, Block Two, Town of Ophir, Colorado

Address: NA

Owner: Joyce Whitaker, David Cornwall

Applicant: Joseph Waller

Joseph Waller, the applicant, agrees to pay all of The Town of Ophir's application
review fees, regardless of whether the application is approved, denied, approved with

conditions, suspended, withdrawn, or dismissed. Joseph Waller shall be responsible for
all costs borne by the Town of Ophir to review, analyze, comment upon and process the

application.
Joseph Waller Date
\Josepl- Waller 5/30/2019

Complied by Ken Haynes Ophir Town Manger 6/5
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1408.2

TOWN OF OPHIR LAND USE CODE

APPENDIX C ZONING, HAZARD AND SOURCE WATER PROTECTION MAPS
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1408.4 & 1408.5
There are not currently any specific plans for structures to be built. The intent is to sell
the properties as build-able residential lots.
The intention of this application is specifically for a change to the Official Town of Ophir

High Hazards Map regarding lots 1-10, block two. The applicant is not asking to change
of any aspect of the current Town of Ophir Zoning Map.

Complied by Ken Haynes Ophir Town Manger 6/5



AFFIDAVIT Page 30 of 78

Before the Planning and Zoning Commission of the Town of Ophir, Colorado:

Project Name: Cornwall Property

Project Summary: The evaluation of avalanche hazard and mapping within lots 1-10, block two,
Article 804 overlay adjustment, Appendix C Town of Ophir Hazards Map.

Legal Description: Lots 1-10, Block Two, Town of Ophir, Colorado

Address: NA

Owner: Joyce Whitaker, David Cornwall

Applicant: Joseph Waller

AFFIDAVIT OF (Name) Keistn Frob ey

The undersigned, being first duly sworn, states and declares as follows:

1. That upon examination of a scaled map of the Town of Ophir, I determined which properties
are within two hundred feet, exclusive of streets and alleys, of the property which is the
subject of this affidavit; and

. That upon examination of the public records of the office of the San Miguel County Assessor,
I verified the owners of record of property within two hundred feet of the property which is the
subject of this affidavit; and

. Being duly authorized, I placed a true and accurate copy of the Notice of Public Hearing
addressed to the property owners of record which I verified to be within two hundred feet of
the subject property, a copy of which is attached hereto and incorporated herein by this
reference, in the United States Mail, first class postage prepaid on the astn, day of

Mo , 2011 to individual homeowners or by hand-delivery so long as
such defivery is accomplished by leaving notice with an adult property owner at least ten (10)
days prior to the public hearing

. Being duly authorized, I posted Notice of Public Hearing consisting of a sturdily mounted
poster at least 24” x 36” in size at a conspicuous location on the subject property at least ten
(10) days prior to the public hearing.

FURTHER AFFIANT SAYETH NOT.

Kt I

(,Eignature

STATE OF COLORADO )
) ss.
COUNTY OF SAN MIGUEL )

The foregoing declaration was sworn to before me this )»é day of “Akw\e/ ) 0\A4
by et \(o\oe\r:\) , o=

DAIANA BARRAGAN
Notary Public
State of Colorado
Notary ID # 20164032560

WITNESS my hand and official seal. My Commission Expires 08-24-2020
My commission expires: - A- rO2O

Qe l oS uronn

Notary Public

Complied by Ken Haynes Ophir Town Manger 6/5
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OPHIR AREA

INDIVIDUAL PATH DESCRIPTIONS - see Plate 9

Group A (Needles Group):

These are small paths with steep rugged starting zones of less than 10 acres.
Large accumulations of snow and large avalanches are not likely because of the
general steepness of the paths (70 to 75 percent). However, as these paths are
steep in the runout zone, avalanches probably can reach the road at fairly frequent
(5 to 10 year) return periods.

Path 1:

Total vertical drop: 2600 ft

Starting zone: 20 acres

Track: Gradient 70 percent; confined to gully.
Runout zone: Gradient 26 percent; length 1500 ft.

Path 2:

Total vertical drop: 2800 ft

Starting zone: 40 acres

Track: Gradient 58 percent; confined to gully.
Runout zone: Gradient 15 percent; length 2000 ft.

Path 3:

Total vertical drop: 2800 ft

Starting zone: 60 acres

Track: Gradient 58 percent; confined to channel.
Runout zone: Gradient 16 percent; length 1900 ft.

Path 4:

Total vertical drop: 3000 ft

Starting zone: 45 acres

Track: Gradient 54 percent; confined to channel.
Runout zone: Gradient 9 percent; length 1800 ft.

Path 5:
Total vertical drop: 3200 ft
Starting zone: 30 acres

Track: Gradient 56 percent; confined to two parallel gullies.
Runout zone: Gradient 13 percent; length 1600 ft.

Group B:

These are small open-slope avalanches between Paths 5 and 6. They have small

(less than 5 acres) starting zones, but steep tracks of 50 to 70 percent. They may
cross the north town boundary of Ophir as either wet, dry, or powder avalanches.

- 88 -
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Path 6 (Staatsburgh Basin):

Total vertical drop: 3700 ft

Starting zone: 75 acres

The gently sloping floor (23 percent; length 1200 ft) of Staatsburg Basin
serves as the upper track for avalanches. Small to medium sized avalanches remain
in the upper basin but large avalanches completely cross the basin, descend the
steep slope below it, and converge with the runout zone of Spring Gulch (Path 7).

Path 7 (Spring Gulch):

Total vertical drop: 3700 ft
Starting zone: As much as 110 acres, complex with west, east and
south orientations
Track: Gradient 39 percent; confined to deep channel.
Runout zone: Gradient 16 percent; length 2700 ft.
Note: This avalanches has reached Ophir at least 4 times in the last 80
years, and has moved buildings as much as 200 ft (pers. comm. R. Belisle, 1974).

Group C:

These are small channeled avalanches between Paths 7 and 8. Their starting
zones are less than 5 acres, but due to their steep (60 percent) tracks, some my
reach the Ophir Pass road.

Path 8:

Total vertical drop: 3400 ft

Starting zone: 45 acres

Track: Gradient 45 percent; confined to shallow, broad channel.
Runout zone: Gradient 24 percent; length 2100 ft.

Path 9:

Total vertical drop: 3400 ft

Starting zone: 45 acres

Track: Gradient 46 percent; confined to channel.
Runout zone: Gradient 25 percent; length 2400 ft.

Path 10:

Total vertical drop: 3300 ft

Starting zone: 80 acres

Track: Gradient 44 percent; confined to two parallel, shallow channels.
Runout zone: Gradient 17 percent; length 2300 ft.

Path 11:

Total vertical drop: 3200 ft

Starting zone: 115 acres

Track: Gradient 39 percent; confined to deep channel.
Runout zone: Same as for Path 12 (Chapman Gulch).

- 89 -
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Path 12 (Chapman Gulch):
Total vertical drop: 3200 ft
Starting zone: 120 acres
Track: Gradient 40 percent; confined to channel.
Runout zone: Gradient 17 percent; length 3200 ft.
Path 13:
Total vertical drop: 2400 ft
Starting zone: 80 acres, above and below timberline.
Track: Gradient 38 percent; confined to channel.
Runout zone: Gradient 22 percent; length 1700 ft.
Group D:

These are small open slope avalanches which probably cannot reach beyond

south Ophir town limits.

14:

Path

Total vertical drop: 2200 ft

Starting zone: 30 acres, above and below timberline.
Track: Gradient 52 percent; runs in shallow channel.

Runout zone: Gradient 5 percent; length 800 ft.

15:

Path

Total vertical drop: 3000 ft
Starting zone: 65 acres

Track: Gradient 52 percent; runs in shallow channel.
Runout zone: Gradient 16 percent; length greater than 1000 ft.

Path

16:

Total vertical drop: 3200 ft
Starting zone: 90 acres
Track: Gradient 64 percent; runs on open slope.

Runout zone: Gradient 20 percent; length over 1000 ft;
runout zones of paths of the Needles Group (Group A).

17:

Path

Total vertical drop: 2000 ft

Starting zone: 15 acres below timberline.

Track: Gradient 63 percent; open slope.

Runout zone: Gradient 12 percent; length 600 ft.

Path

18:

Total vertical drop: 2000 ft

Starting zone: 30 acres, below timberline.
Track: Gradient 70 percent; confined to gully.
Runout zone: Gradient 7 percent; length 600 ft.

- 90 -
Complied by Ken Haynes Ophir Town Manger

Page 33 of 78

6/5

the



Page 34 of 78

dew penb %/ ‘SD'ST) Woyy eseg
A AN A= /=N NN | e R : X Y 7 ¢ G A fm [ rFT M\v u ’

LAY
\>\
=

AW

==

000'0S:L FWOS

e STHONVIVAY TIVINS W

==

auvannoa anoz (.

. GuvZvH 3uveacon A

4 auvzve wom  [J]]111]

(1xe) uj uojssnosip PejieIeq)
NOILYNY TdX3
siwopy | Inypy Aq
‘07100 “00 TENON NVS ‘VRIV HiHdO
8y} JO SINOZ GHVZVH IHONVTVAV MONS

:WN“! \\V\\

SN ST

i

7

6/5

w 9) =

Ophir Town Manger

Complied by Ken Haynes



Page 35 of 78
NATURAL HAZARDS IN MOUNTAIN COLORADO

JACK D. IVES, ARTHUR 1. MEARS, PAUL E. CARRARA, AND
MICHAEL J. BOVIS

ABSTRACT. Interdisciplinary field studies and remote sensing techniques were
used to delineate mountain areas in Colorado subject to such natural hazards as
snow avalanches, mudflows, rockfalls, and landslides. The old mining townsite of
Ophir in the northwestern San Juan Mountains was used as a case study. Its serious
snow avalanche hazard has been made even more critical with prospects of new
housing developments. Techniques in remote sensing and geoecology have been
applied to the solution of practical land management problems at the county and
township levels of local government. The rapidly increasing hazard to human life
and property results directly from accelerated growth of the winter recreation in-
dustry and construction of mountain homes. Many of the world’s temperate zone
high mountains urgently need development and application of new land manage-
ment policies. KEY WORDS: Avalanches, Geoecology, Hazards, Land management,

Mountains, Remote sensing.

HE mountain section of Colorado has ex-
perienced accelerating pressures from
rapid development of the recreation industry,
principally winter sports expansion and the
spread of second homes. The population ex-
plosion along the Front Range urban corridor
over the past ten years has induced the comple-
tion of the Eisenhower Tunnel bypassing Love-
land Pass and bringing large sections of Sum-
mit, Eagle, and Pitkin counties within two to
three hours’ driving time of Denver; the twin-
ning of I-70 (partially complete); and the cre-
ation of a new type of boom town, the ski
resort, as exemplified by Vail.

The inflow of population has placed large
numbers of people with little or no mountain
experience in high mountain terrain. Land val-
ues exceed $70,000 per acre in some of the
more attractive sites, and land speculation is
rife. Only a limited amount of land in the
Rocky Mountains is suited for home and con-
dominium construction. The inevitable result—
a combination of speculation, ignorance, and
the very speed of the development itself—has
been land sales and actual construction in areas
subject to a variety of natural hazards: ava-

Dr. Ives is Director of the Institute of Arctic and Alpine
Research (INSTAAR) at the University of Colorado
in Boulder, CO 80302; Mr. Mears is a natural hazards
consultant in Boulder; Mr. Carrara is a geologist with
the United States Geological Survey in Denver; and
Dr. Bovis is a Research Associate at INSTAAR.

lanche, landslide, mudflow, rockfall, and moun-
tain flood.

Over the past three years the Institute of
Arctic and Alpine Research (INSTAAR) has
been seeking to develop methodologies, includ-
ing a combination of remote sensing techniques
and interdisciplinary field studies, to assist gov-
ernmental agencies at the township, county,
and state levels to alleviate this serious land
management problem. The initial studies were
conducted near Vail, with smaller scale studies
in Telluride, Crested Butte, Silverton, and
Ophir. The special situations and problems of
Ophir, San Miguel County, provide an excellent
case study to demonstrate the methodologies
used. No new development has taken place
near Ophir, and the use of these methodologies
to prepare hazard maps can give local planning
authorities a better opportunity to control fu-
ture growth patterns. The possibilities for the
success of such an approach were greatly aug-
mented in 1974 with the passage of Colorado
State House Bill 1041 which, in part, requires
each county to prepare maps of land subject to
a variety of natural hazards. The legislative
step has been reinforced by the development of
hazard criteria and definitions by the Colorado
Geological Survey.!

1W. P. Rogers et al., Guidelines and Criteria for
Identification and Land-use Controls of Geologic
Hazard and Mineral Resource Areas, Special Publica-

ANNALS OF THE ASSOCIATION OF AMERICAN GEOGRAPHERS Vol. 66, No. 1, March 1976

© 1976 by the Association of American Geographers.
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Fic. 1. Location of the Ophir-Telluride area, San
Juan Mountains, southwestern Colorado.

OPHIR AND SPRING GULCH

Ophir is one of many relics of the early Col-
orado mining boom. During most of the present
century it has remained a small, almost for-
gotten, group of houses with a total new mi-
grant population of fewer than thirty persons.
The town is in the northwestern San Juan
Mountains at an elevation of 2,973 meters, 9.6
kilometers south of Telluride, the county seat
of San Miguel County and the site of a recent
ski development. Mountain ridges exceeding
3,962 meters separate the two settlements (Fig.
1). Ophir occupies part of the floor of a spec-
tacular glaciated valley which is drained by
Howard Fork, a tributary of the San Miguel
River. The townsite is north of the stream on
the western sector of a large alluvial fan em-
anating from Spring Gulch.

The main source of avalanche hazard is
Spring Gulch (Fig. 2 and PLATE 1). The total
vertical range of its catchment basin is 1,100
meters from the summit of Silver Mountain
(4,100 meters) to the vicinity of Ophir, making
it one of the largest in Colorado. The snow ac-
cumulation zone above 3,300 meters is almost
entirely above treeline. Less than fifteen per-

tion No. 6 (Denver: Colorado Geological Survey,
1974).

JACK D. IVES ET AL.
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cent of the total area is too steep to accumu-
late a deep snowpack. Most of the accumula-
tion basin consists of smooth slopes with
average gradients of 30° to 40°. Much of this
basin could probably release simultaneously,
given appropriate snow and weather condi-
tions. These steep, smooth slopes also have
many active mudfiow channels and extensive
areas of soil creep, indicating instability that
would provide serious difficulties for any fu-
ture attempt to construct supporting structures
to anchor the snowpack.

Below about 3,300 meters the mass of mov-
ing snow released from the accumulation basin
(starting zone) becomes concentrated into the
deeply entrenched channel of Spring Gulch,
which serves as the avalanche track. All ava-
lanches, regardless of type or size, utilize this
channel, which has an average gradient of 26°
(45 percent) between 3,400 and 3,150 meters.
Cross sections of previous avalanches have
been surveyed (Fig. 3). The cross section of
the April, 1973, wet snow avalanche indicates
that the major powder avalanches of the past
were much larger, partly because of the tur-
bulent, high-velocity powder cloud which is
assumed to have accompanied them. Measure-
ment of broken trees along the margins indi-
cates that the depth of the destructive moving
fronts of past major events exceeded sixty
meters.

The lower part of the Spring Gulch catch-
ment basin (run-out zone) is a gently undulat-
ing alluvial fan. The undulations, with low
ridges approximately perpendicular to the con-
tours, are the result of numerous mudflows
and/or debris flows. A local relief on the order
of two meters is of considerable importance
for wet snow avalanches, but has much less ef-
fect on dry snow events. A small stream chan-
nel extends from the apex of the fan down its
western edge, and a steep-sided gully cuts into
the surface east of the center line. Occasional
conifers grow near the town, south of the
county road, and in the upper part of the
stream channel, which also contains patches
of aspen and willow. Otherwise, the alluvial fan
is treeless, although the eastern forest border
(PLATE 1) is abruptly uneven and indicates that
timber probably has been cut in the past.[The
color infrared air photograph gives an excellent
overview of the townsite and the immediate
hazards that threaten it. Coniferous forest
(dark red on the photograph) can be dis-
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tinguished from the aspen forest cover, which
should always be viewed as an indicator of po-
tential instability. | The linear patterns in the
vegetation, perpendicular to the contours, are
diagnostic as a preliminary sign of avalanche
hazard. This type of photograph has been a
vital tool in all phases of the natural hazard
delineation.

The present residents have come to Ophir
over the last three years. They have reincor-
porated the town and have formed a small
but very active group of modern “mountain
men” who obtain their livelihood largely by
working in Telluride. In addition, the land-
owners, deriving their land from early mining
claims, are moving to place many housing lots
on the market; ski resort speculation is appar-
ent, and thus the ingredients for serious prob-
lems in local planning are already assembled.
This study was requested both by the people
of Ophir and by the San Miguel County Plan-
ning Office.

THE PROBLEM

A reconnaissance of Ophir and Howard
Fork Valley in September, 1974, indicated that
the major hazards threatening the existing
houses, and especially the undeveloped area
of the platted townsite to the east, were peri-
odic wet and dry snow avalanches from Spring
Gulch. The inhabitants were also in danger
from avalanches crossing the access road be-
tween Ophir and Telluride. Secondary hazards
include the Waterfall Avalanche path, which
ran and temporarily knocked out the town’s
water supply in January, 1975; a series of small
avalanche paths north of the town and west of
Spring Gulch; and a variety of mudflow, debris
flow, rockfall, and associated problems (Fig.
2). A growing tendency for cross-country
skiers to use Ophir as a car park and ski up the
valley toward Ophir Pass constitutes an addi-
tional hazard not considered in the present
study.

The difficulties of assessing avalanche mag-
nitude and frequency (recurrence interval) in

Jack D. IVES ET AL.

Page 38 of 78
March

Assumed powder avalanche

AVALANCHES

POWDER
OF PAST {

Prormp
L 7B A

o ereViS
A SATOR
Elev.: 1042

(%3
v Ty 90 S0
Ft.3e5 0800

WET SLIDE OF 1973 T
S
P

Elev.: 10290 Ft.7 704

Fic. 3.
lanches.

Cross sections of three Spring Gulch ava-

areas such as the European Alps, where hun-
dreds of years of historical data are available,
are formidable.? In Colorado historical data
frequently are entirely lacking, especially for
Ophir, where none of the present residents has
lived in the area for more than three years,
although we have some information dating
back to the early years of the century. Since
the physical properties of snow vary rapidly in
time and space, the difficulty of predicting ava-
lanche size is basically a problem of inadequate
snow mechanics theory. Two main forms of
torrential snow mass movement must be con-
sidered: dry powder avalanches, sometimes ac-
companied by an airborne powder cloud, that

2H. Aulitzky, “Endangered Alpine Regions and
Disaster Prevention Measures,” Nature and Environ-
ment, No. 6 (Strasbourg: Council of Europe, 1974);
H. Frutiger, The Avalanche Zoning Plan, Translation
No. 11 (Alta, Utah: U. S. Forest Service Alta Ava-
lanche Study Center, 1970); and O. Voellmy, On the
Destructive Force of Avalanches, Translation No. 2
(Alta, Utah: U. S. Forest Service Alta Avalanche
Study Center, 1964).

PrLATE 1.

Color infrared photograph taken from 70,000 feet as part of a NASA underflight

mission in support of LANDSAT I. The townsite of Ophir, Spring Gulch, and the alluvial fan
are conspicuous. Aspen and coniferous forest and vegetation trimlines emphasize the avalanche
paths. A recent mudflow, which originated right of center, has swept down the gulch east of
Spring Gulch and run along the bed of Howard Fork. (Enough reproductions of this photograph
for insertion in each copy of this issue of the Annals were provided under the auspices of NASA
Grant NGL-06-003-200 without cost to the Association of American Geographers.)
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may travel up to 120 m/sec (250 mph); and
wet snow avalanches that travel much more
slowly (up to 22 m/sec, or 50 mph), but also
produce formidable pressures in the run-out
zone.? Assessment of hazard must consider the
maximum possible run-out zones both of wet
and of dry snow avalanches, recurrence inter-
vals, and probable pressures in the run-out
zone. Two extreme cases would be one in
which an avalanche discharges at least once
each winter and one in which infrequent oc-
currence—perhaps less than once in 100
years—even allows reafforestation of the track
and run-out zone. The first should be so self-
evident that it is usually avoided automatically,
but the second type may escape recognition.
Serious loss of life and property may result in
areas such as Colorado, which have rapid pop-
ulation growth and few historical data. On the
other hand, the indirect methods of prediction,
if indicating a recurrence interval of more than
100 years, may limit otherwise usable land and
will probably be more difficult to maintain in
a legal action, given the obvious margin of er-
ror in interpretation of the field data. The
concept of the 100-year avalanche (best de-
scribed as a one percent chance of an ava-
lanche in any one year) has not yet remotely
attained the legal and planning respectability
of the 100-year flood.

This study used indirect and direct field
methods, applied available, albeit imperfect,
flow laws, and used any historic data that
could be collected from interviews with local
residents. To the problems of determining the
magnitude and frequency of natural cata-
strophic events must be added the challenge of
translating the research results into meaning-
ful recommendations so that the responsible
decision-makers can improve mountain land
management within the limits set by the dem-
ocratic process of local government. We rec-
ognized that snow avalanches were the major
source of hazard facing Ophir. Although other
natural hazards, including mudflow, debris
flow, rockfall, and mountain flood, are present,
major emphasis had to be placed on the deter-
mination of avalanche magnitude and fre-
quency.*

3 M. Mellor, Avalanches, Monograph A-IIId (Han-
over, New Hampshire: U. S. Army Cold Regions Re-
search and Engineering Laboratory, 1968).

+NASA EROS underflight imagery, false color,
flown at high altitude (20,000 meters) in support of

NATURAL HAZARDS IN COLORADO
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TYPES OF AVALANCHES

The types of avalanches in Spring Gulch
differ greatly in extent, velocity, flow character-
istics, and mechanics of impact, and they must
be considered separately if defense structures
and new habitations are to be planned.

Wet Snow Avalanches

Wet snow avalanches have a density of 300
to 400 kg/m?, although they may attain maxi-
mum velocities of 22 m/sec in the main gully
of Spring Gulch. Because of their relatively low
velocities, they tend to follow irregularities in
the terrain fairly closely and are more easily
controlled in the run-out zone than are dry
snow avalanches. Nevertheless, the paths of wet
snow avalanches are less predictable because
channel blockage by the debris itself can cause
lobes to break out into entirely new courses.
Wet snow avalanches can also produce high
impact pressures and could conceivably reach
any section of the Spring Gulch alluvial fan.
Three houses in Ophir have been moved by
such events.

Dry Snow Avalanches

An avalanche of mixed dry flowing and
powder snow is the most dangerous and de-
structive type emerging from Spring Gulch. It
is also the most difficult to control. It occurs as
large releases of cold, dry snow, generally in
midwinter, and consists of two parts. A lower
part, with a density of 60 to 90 kg/m?, tends
to follow terrain irregularities and probably at-
tains velocities of up to 90 m/sec in the ava-
lanche track. These velocities will drop fairly
rapidly in the run-out zone because of the
great reduction in gradient. The widespread
open ground encourages the flowing snow mass
to extend laterally and become more shallow.
High velocity in the gully, however, creates a
low density, high velocity suspension of snow
and ice particles which is called the powder
cloud. Its density probably ranges between 2
and 10 kg/m3. Damage to tree limbs on the
sides of Spring Gulch apparently was caused
by this portion of past avalanche events, indi-

LANDSAT-1 (ERTS-1) imagery interpretation proj-
ects, was the principal tool used for mapping the more
conspicuous physical features and the significant vege-
tation cover types. Maps thus generated were then used
during fieldwork, together with the USGS 1:24,000
topographic map series and the air photo interpreta-
tion maps.
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FiG. 4. Mature conifers at the extreme limit of the
Spring Gulch run-out zone have been trimmed by the
impact of the powder cloud of fast-moving snow and
air blasts (photo by Jack D. Ives).

cating a flow depth of at least sixty meters. Al-
though the powder cloud will also tend to
widen and decelerate on the alluvial fan, it can
overtake the denser body of flowing snow,
completely cross the fan, and damage mature
coniferous trees on the south side of Howard
Fork, a full 800 meters from the mouth of
Spring Gulch (Fig. 4).

DENDROCHRONOLOGY AND DEBRIS

The avalanche paths themselves are rendered
conspicuous on the air photographs and in the
field by major vegetation differences resulting
from the magnitude and frequency of avalanche
occurrence (PLATE I). An idealized cross sec-
tion of the middle reaches of an avalanche path
has an inner zone of alpine plants, or aspen and
willow, where avalanches are frequent and
relatively small; an intermediate zone of de-
stroyed mature trees with seedlings or saplings
of either conifers and/or aspen where ava-
lanches are less frequent and larger; and an
outer undamaged zone of mature conifers (Fig.
5). The outer edge of the undamaged mature
stand is usually trimmed by the rare major ava-
lanche. The height of snapped limbs can be
used to calculate the cross section of the major
event, the marginal pressures generated, and
the maximum horizontal spread if the edge of
the run-out zone has mature stands.
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Fic. 5. Idealized mid-track cross section of an ava-
lanche path showing vegetation trimlines.

This idealized description is frequently de-
veloped in the field to a sufficient degree to
facilitate the application of standard dendro-
chronological methods.” Scars, discernable in
cross section or increment core, are produced
by physical damage to the tree, including
breakage of limbs. In addition, the occasional
pressure against trees at the edges of the ava-
lanche path may bend rather than break limbs
and stem. A bent coniferous tree forms reac-
tion wood (compression wood) on the down-
slope side and frequently has compressed tree
rings on the upslope side. The reaction wood in
conifers is reddish yellow and shows thick
walled cells under the microscope (Fig. 6).
Ring compression was not observed in aspen,
but reaction wood is common and has a dark
red-brown color.

Several natural limitations in the Ophir area
restricted the collection of data through appli-
cation of these principles. The primary limita-
tion is the age of the tree itself. Coring of En-

5 N. Potter, Jr., Tree-ring Dating of Snow Avalanche
Tracks and the Geomorphic Activity of Avalanching,
Absaroka Mountains, Wyoming, Special Paper No. 123
(Boulder, Colorado: Geological Society of America,
1969).
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Fic. 6. Diagram of cross section of conifer show-
ing avalanche impact damage and reaction wood. The
inner zone of reaction wood, produced while the tree
was very young indicates bending in several directions.
The gap on the right side faces the avalanche track and
was caused by bark abrasion. The overgrowth is slowly
healing the wound which occurred 19 years before the
section was cut. The main area of reaction wood to-
wards the top of the section resulted from avalanche
impact, the point of the impact being on the opposite
(bottom) side. This shows one-direction bending since
the tree had become strong enough to resist bending in
all directions except the main one.

gelmann spruce (Picea engelmannii) in the
avalanche-damaged forest area southeast of
Ophir revealed that most dated from the turn
of the century. A few were more than a hun-
dred years old, although there were insufficient
numbers of these to provide data with a high
level of statistical significance. Trees were also
cored in reforested areas at the bottom of
Spring Gulch which have several aspen (Popu-
lus tremuloides) trimlines but, again, age of the
trees limited the historical record. The other
major limitation was the general absence of
trees on the main part of the Spring Gulch fan.
Thus, allowance must be made for the possible
occurrence of quite large avalanches (which
could cover much of the townsite) that left no
record in the forest stand at the extreme edge
of the run-out zone.

These applications indicated that the for-
ested area southeast of Ophir was struck by a

NATURAL HAzZARDS IN COLORADO
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Fic. 7. Avalanche debris on the Spring Gulch fan.

This photograph gives a graphic impression of the

proximity of the existing settlement of Ophir to ava-
lanche activity (photo by Jack D. Ives).

large avalanche in the late 1950s. The damage
indicates a dry powder avalanche, which sug-
gests the January event of 1958, rather than
the wet slide of April, 1959, known from re-
ports of local residents. An avalanche in the
early 1950s is evident in several trees north-
east of the town, but the recorded avalanche of
January, 1951, although large, apparently did
not cross Howard Fork.

Trees cored in a control forested area show
no recent avalanche damage, yet indicate dis-
turbance in the middle to late 1880s and pos-
sibly in the early 1860s. Few trees cored pos-
sess a tree ring record that extends back this
far, but it appears that avalanches from Spring
Gulch crossed Howard Fork at least once and
possibly twice in the latter half of the nine-
teenth century.

A histogram showing the number of distur-
bances (compressed rings and reaction wood)
noted in the tree ring analysis has been weighted
to account for the fact that many trees did not
have an early tree ring record. No tree ring
evidence indicated the avalanches of 1918 and
1959 which ran close to Ophir. Evidently these
avalanches did not run across Howard Fork to
be recorded in the tree ring record. Other ava-
lanches also may have gone unrecorded be-
cause of the lack of forest.

Finally, tree and rock debris scattered across
Spring Gulch fan (Fig. 7) were mapped sys-
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tematically, since their distribution provides
good evidence for the minimum extent of ava-
lanche activity. Such debris, however, is prob-
ably the result of multiple events: debris may
not necessarily be carried all the way to the
extreme end of the run-out; and tree debris may
be absent from some areas because of distur-
bance by man. Nevertheless, useful supple-
mentary data were obtained and used in the
compilation of the hazard maps (Figs. 2 and
10).

HISTORICAL DATA

Old photographs, newspaper files, and the
recollections of long-term residents add con-
fidence to the indirect evidence, but this type
of data also must be used with caution, since
human recollection of events can give indica-
tions larger than reality; remembrance of actual
dates can be particularly faulty. Convergence
of different types of evidence becomes a valu-
able test of reliability, and in Ophir such con-
vergence indicates a high degree of accuracy
in reconstruction. Mr. and Mrs. Randolphe
Belisle, long-term residents of the area who
currently live at Ophir Loop, say that ava-
lanches from Spring Gulch have reached the
vicinity of Ophir four times in the last fifty-six
years. Large wet slides reached the town dur-
ing May, 1918, and April, 1959, and dry snow
avalanches approached the town in midwinter
1951 and in January, 1958. The 1958 event
crossed the creek at the extreme edge of the
alluvial fan and hit mature trees, causing dam-
age to limbs. Snow accumulated in mid-fan to
the height of the telephone poles (nine meters).
Mr. Fred Eanes, a present Ophir resident, re-
ported that a moderately large wet snow ava-
lanche from Spring Gulch in April or May,
1973, split into three lobes; one ran to within
100 to 200 meters of the existing houses. Since
this avalanche is the best known to the present
residents, it provides a useful base for com-
parison with larger events of the past. The
relative size of the track cross sections indicate
that the destructive front of the 1973 event, as
it passed through the lower gully of Spring
Gulch, was small in comparison with past
events, but wet snow deposits on the upper and
middle part of the fan were up to ten meters
deep (Fig. 3).6

6 Fred Eanes, personal communication, February,
1975.
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FiG. 8. Photograph taken about 1950 showing how
major avalanches cross the access road between Ophir
and Ophir Loop (photograph by Mrs. Randolphe
Belisle).

Mrs. Belisle was also able to provide infor-
mation on the avalanche paths that threaten
the access road. They may be expected to cut
the road every three to four years (Fig. 8).
The present residents had their first experience
with this phenomenon in January, 1975, when
the road was buried in at least four places by
the Howard Fork, Magnolia, St. Louis, and
Badger avalanche paths (Fig. 2); the Colorado
avalanche reached the edge of the road, as did
the Needles avalanche, while the Butterfly
and Terrible ran out onto the highway west of
Ophir Loop. This type of hazard is significantly
more severe today with daily movement be-
tween Ophir and Telluride than it was fifty
years ago, when the residents were more or
less closed in for the winter. The historical
record is impressive enough, but other large
avalanches may have gone unnoticed if their
debris was covered by new snow during mid-
winter snowstorms.

FREQUENCY OF LARGE AVALANCHES

Historical data indicate that four avalanches
have either reached or closely approached
Ophir during the last fifty-six years. Tree ring
analysis substantiates and reinforces this recol-
lection of local residents. From a combination
of the two lines of enquiry, the broad picture
of avalanche activity has been put together
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(Fig. 9) as the basis for subsequent recommen-
dations on land management.

Powder avalanche impact on trees in the
run-out zone, south of Howard Fork, occurred
in the late 1950s and probably in the middle
to late 1880s. Two cores suggest avalanche im-
pact south of Howard Fork in the early 1860s.
Young, uniformly aged aspen stands on the
lateral track boundaries between 3,200 and
3,300 meters elevation are fifteen to twenty
years old. They correspond to the lateral flow
boundaries of the avalanches of the late 1950s,
which were considered large since they reached
the town limits. Avalanche damage and trim-
lines extending farther up the sides of the gully
indicate that Spring Gulch has run much
larger in the past.

When the historical and tree ring records
are combined, there is substantial evidence for
six major avalanches, all capable of reaching
Ophir (1860?, 1885, 1918, 1951, 1958, 1959),
in the last 114 years. We conclude an average
recurrence interval of approximately twenty
years, indicating a five percent probability of
occurrence in any one year. The total number
of events and the length of the record weaken
any statistical approach, but, as a first approxi-
mation, we argue that the conclusion is highly
relevant to land use decision-making. In ad-
dition, the Spring Gulch fan has no forest
cover, so that the six avalanches identified rep-
resent a minimum number of occurrences. The
1918 and 1959 avalanches are not revealed in
the tree ring record. Evidently they did not
run out across Howard Fork into the forested
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area. The very absence of trees on the fan it-
self is an indicator of a geomorphologically ac-
tive environment, although some timber may
have been cut, especially along its eastern
margin.

EXTENT AND IMPACT PRESSURE OF
RUN-OUTS

Mapping of debris and damage to living
trees, historical data, and dendrochronology
give good indications of the frequency of ava-
lanche occurrence. They also assist in delinea-
tion of the extent of the run-out zone and in
calculation of impact pressures. As a further
cross check, the extent was calculated mathe-
matically by using Voellmy’s equations of ava-
lanche flow, which are applicable to dense,
flowing avalanches, both wet and dry.” They
do not consider lateral spreading in diffuse
powder avalanches of great height, so we used
independent methods to calculate the forces
associated with the high velocity powder head
which accompanies dry powder avalanches in
Spring Gulch.® Additional modifications were
made to Voellmy’s approach following the
work of Schaerer.? The basis for these compu-
tations, however, is an expression derived by
Voellmy equating avalanche Kkinetic energy
with frictional work, viscous energy dissipation,
turbulent energy dissipation, and potential en-
ergy, solved for calculating run-out distance.
To check the applicability of the Swiss work to
Ophir, the run-out distance was measured in
the field to coincide with the outer limit of
timber destruction on the south side of Howard
Fork. This agreed very well with the computed
figures.

The next step was to calculate impact pres-
sures across the.run-out zone. It was necessary
to estimate the deceleration of the flow as it
crossed. the fan. For the powder avalanches, the
velocity at the top of the fan was calculated us-
ing Voellmy’s equations, and the velocity at
Howards Fork was calculated from observed
impact effects on mature trees.!® We assumed
that velocity decreased between these two
points proportionately. The velocity remaining

7 Voellmy, op. cit., footnote 2. In practice, modifi-
cations were made to Voellmy’s approach. Any one
who would like a detailed explanation should write to
the senior author.

8 Voellmy, op. cit., footnote 2.

9 P. A. Schaerer, personal communication, 1975.

10 Voellmy, op. cit., footnote 2.
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at the bottom of the run-out was calculated by
assuming that the flow was nine meters (=
one meter) deep as it hit the trees. This figure
was obtained by measuring impact trimming
of limbs. The velocity was assumed to have a
logarithmic velocity profile, as is common in
turbulent shear flow. Diameters of broken trees
compared with adjacent surviving trees pro-
vided data for derivation of impact pressures,
again using Voellmy’s methods.'* We took the
conservative approach of assuming that trees
failed by “‘static” rather than by ‘“dynamic”
loading.

An alternate method calculated the velocity
through simple conservation of energy. The
kinetic energy per unit of flowing mass is 2 V=.
This is transformed into potential energy
gained, gh, friction work, (g cos@)ud, flow
work, and drag on surrounding air, where h is
the height climbed, @ the average slope angle,
p the coefficient of friction, d the slope dis-
tance, and g the acceleration caused by gravity.
If flow work and drag are assumed small as
the avalanches climb the slope south of the
Howard Fork, then

V2
-5 = gh + (g cos@) ud.
The distance, d, was measured as 75 meters in
the field, h is 13.5 meters, 0 is 13°, and u is
assumed to have been 0.5. The velocity cal-
culated in this manner is 31 m/sec.

The two methods give velocities at the
Howard Fork of approximately 30 to 50 m/sec
if dynamic loading is assumed. and 30 to 65
m/sec if static loading is assumed. If an aver-
age velocity of 45 m/sec is taken and a velocity
of 100 m/sec is calculated at the top of the
fan, then a velocity decay between these points
can be obtained. The velocities calculated in
this way were converted to impact pressures,
P, through the relationship

p=L1%ye
2g
where y is the density, in order to subdivide
run-out hazard maps into two zones of impact
pressure.

These calculations and a plot of the debris
distribution were combined for construction of
preliminary hazard maps. Subsequent discus-
sion with local residents, examination of winter

11 Voellmy, op. cit., footnote 2.
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field conditions, and collection of more de-
tailed information on the location of wet snow
avalanche lobes led to modifications and the
production of the final maps (Figs. 2 and 10).

The final avalanche hazard maps follow the
traditional Swiss and Austrian approach and
show three zones of intensity.'* In Zone I, ava-
lanches will occur every twenty years or less
and produce impact pressures greater than 3
t/m2.13 Zone II will have avalanches with a
recurrence interval greater than twenty years
and with impact pressures below 3 t/m? Zone
III is considered free of avalanche hazard. Any
method of avalanche prediction has built-in
uncertainties and limitations, but combining
them in hazard assessment maps provides a
reasonable first approach. This approach
should be supplemented by a coordinated pro-
gram to observe and survey avalanche events.

The avalanche run-out zones that cross the
access road from Ophir to Ophir Loop have
not received the detailed attention given to
Spring Gulch. The run-out zones as plotted
present a conservative viewpoint, and the re-
currence interval of three to four years, based
upon Mrs. Belisle’s recollection, is short enough
to emphasize that a considerable hazard exists,
but it is an entirely different hazard from that
facing houses. A house needs to be hit only
once with its owners inside for danger to life
and property to be high. Avalanches may cross
the access road many times with little chance of
hitting a vehicle, and inconvenience is the
more probable result. Nevertheless, the hazard
will grow in proportion to any increase in
population, so that development of effective
land management policies is vital.l*

PLANNING RECOMMENDATIONS

We recommend that no construction be per-
mitted within Zone I on the avalanche hazard
maps. Any new buildings in Zone II, south of
Howard Fork, where damage is primarily the
result of powder avalanches, should be de-
signed to withstand 3 t/m? impact loading. The

12 Aulitzky, op. cit., Frutiger, op. cit., and Voellmy,
op. cit., footnote 2.

13 The Swiss Federal Government prohibits con-
struction at pressure above 3.0 metric tons per square
meter (t/m2) = 615 psf.

14 E. R. LaChapelle, Encounter Probabilities for
Avalanche Damage, Miscellaneous Report 10 (Alta,
Utah: U. S. Forest Service Alta Avalanche Study
Center, 1966).
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FiG. 10. Detailed avalanche hazard map, Ophir.

uplift force of the aerodynamic loading must
also be considered. Wind blast from powder
avalanches may also occur close to the indi-
cated run-out limits, and even pressures less
than 0.5 t/m? are potentially destructive for
normal buildings. Windows, for instance,
should not face the apex of the Spring Gulch
alluvial fan. The other areas of Zone II indi-
cate a recurrence interval greater than twenty
years and diminished impact pressures, al-
though the same building restrictions should
apply.

Dry and wet snow avalanches originate on
the aspen-covered slope just west of Spring
Gulch and on the hillside southeast of the
town. We recommend that consideration be
given to the feasibility of evacuating the threat-
ened section of the town of Ophir at times of
extreme danger from large wet snow ava-
lanches from Spring Gulch unless defense mea-
sures are undertaken. A successful evacua-
tion policy will depend upon improvement in
current forecasting. Although much progress
has been made in predicting the timing of wet
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snow avalanches, based upon recent work in
the Red Mountain Pass-Silverton area on the
far side of Ophir Pass, much more is required
before a practical evacuation scheme can be
developed.s Finally, there is some undeter-
minable possibility that an even larger ava-
lanche in the future will sweep through most of
the existing built-up area. In the absence of his-
torical evidence for an event of this magnitude,
we are dealing with an extremely long recur-
rence interval that cannot be incorporated into
any realistic land use policy.

For reduction of existing hazards that
threaten Ophir, six standard mitigation ap-
proaches should be considered.

Warning and Evacuation: Local residents
might be evacuated before a major avalanche if

15 R. L. Armstrong, E. R. LaChapelle, M. J. Bovis,
and J. D. Ives, Development of Methodology for
Evaluation and Prediction of Avalanche Hazard in the
San Juan Mountain Area of Southwestern Colorado,
Occasional Paper 13 (Boulder, Colorado: Institute of
Arctic and Alpine Research, University of Colorado,
1974).
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competent local observers are available, but
a successful evacuation program depends upon
the credibility of the scheme to the local resi-
dents. Prediction is extremely difficult and, with
a recurrence interval of twenty years for major
events, the Austrian and Swiss experience
would indicate that a high degree of success is
unlikely.

Explosives: Control of avalanching snow by
explosives is widely practiced at ski resorts
and along highways. The run-out zones are
evacuated before release. This system is not
used for built-up areas, because permanent
buildings cannot be moved from run-out zones,
and controlled releases are sometimes much
larger than anticipated. These methods would
pose complex legal problems in the event of
property damage or personal injury.

Structures in the starting zone: Such struc-
tures have been used in the Alps with some
success, although there is virtually no experi-
ence in the United States with large-scale struc-
tural control in the starting zone, and in addi-
tion, costs would probably exceed $200,000
per acre of defense structure.'®

Structures in the run-out zone: Dense, low
level avalanches, both wet and dry, may be
controlled by placing obstacles in the run-out
zone to dissipate avalanche energy or to deflect
the flow. These structures are largely ineffective
against high velocity dry snow avalanches, es-
pecially when accompanied by an airborne
cloud, but wet snow avalanches are the great-
est hazard to the existing houses. The most
promising structure would be a large earthen
dam designed to split the flow 150 to 300
meters northeast of Ophir. This dam might be
combined with an array of earthen mounds to
dissipate the flow energy and with an afforesta-
tion program (Fig. 11). An alternative ap-
proach, which could also be used in conjunc-
tion, would be to barricade the mouth of the
small stream channel running down the western
margin of the fan. Such a barricade could de-
flect wet snow avalanches down the fan’s center
line.?

Protection structures for individual build-
ings: Special building design has proved effec-
tive in the Alps when individual buildings re-
quired protection. Such structures are designed
to withstand high impact pressures or to split

16 H, Frutiger, personal communication, 1975.
17 Fred Eanes, personal communication, 1974.
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the flow of snow, but diverted snow may dam-
age adjacent, closely spaced buildings in a
town. Nevertheless, development of new indi-
vidual buildings in Ophir may produce candi-
dates for such an approach.

Afforestation: Extensive afforestation of the
Spring Gulch alluvial fan northeast of the ex-
isting buildings could be beneficial. Such a
scheme should be used only in conjunction
with earthen deflecting structures, and would
render them more acceptable esthetically. Af-
forestation is used primarily in the avalanche
starting zones. Large avalanches may sweep
away a forest in the run-out zone which does
not have adequate earthen structures, and the
ram effect of the tree trunks carried down with
the slide may increase the damage.'®

An additional and obvious alternative is to
do nothing, let avalanches occur, and accept
the risk. This risk may be approximated statis-
tically through the concept of “encounter prob-
ability.”"? For instance, if an avalanche has a
recurrence interval of twenty years and a build-
ing in its path has an estimated life of forty
years, there is an eighty-six percent chance that
the building will be hit by an avalanche once
during its life. If it is occupied by one family
for ten years, that family has a thirty-nine per-
cent chance of being hit. The probability of
impact carries the possibility of death or per-
sonal injury. Also, it is one thing to adopt a
“do nothing” policy for buildings which have
stood for many years, but quite another to per-
mit erection of new buildings. Future construc-
tion should be vigorously controlled by the
county planning authorities.

CONCLUSIONS

The Alpine countries are experiencing a
rapid acceleration in the rate of avalanche and
other hazard-induced death, injury, and prop-
erty damage.?" This accelerating loss, and the
concomitant increase in expenditures for pro-
tection, is a result of a rapid growth in popula-
tion based primarily upon modern two-season
tourism which has become characteristic of
high mountains in temperate latitudes.>* The

18 Frutiger, op. cit., footnote 2.

19 LaChapelle, op. cit., footnote 14.

20 Aulitzky, op. cit.. footnote 2.

21 This phenomenon has been identified as a major
study area under the UNESCO Man and the Biosphere
Programme (MAB). MAB Report 14: Programme on
Man and the Biosphere, Working Group on Project 6:
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would require an in-depth engineering site survey.

phenomenon is acute in the Alps; it is becom-
ing acute in Colorado and other parts of the
North American mountain west. Natural haz-
ard mapping, now in its infancy, still awaits de-
velopment of prototype thematic maps at dif-
ferent scales—the general scale of 1:24,000
or 1:50,000, and the site scale down to
1:1,000. There is also the opportunity for ap-
plication of remote sensing techniques, partic-
ularly NASA-LANDSAT underflight imagery
interpretation. Satellite imagery should be use-
ful for rapid reconnaissance mapping at scales
of 1:100,000 to 1:500,000 for the state as a
whole. Such highly generalized maps, although

Impact of Human Activities on Mountain and Tundra
Ecosystems (Lillehammer, November 20-23, 1973),
Final Report (Paris: UNESCO, March 20, 1974).

of little direct value for site survey and design,
would delineate critical areas and provide a
powerful tool for assault on another associated
and complex problem: public awareness.
Another major problem is establishment of
criteria for designation of the 100-year ava-
lanche run-out zone—the analogue of the 100-
year floodplain—for planning and legal pur-
poses. The solution of this problem would be
facilitated by systematic collection of data re-
lating to avalanche events. A start could be
made through the training of local volunteers
for recording size, type, and date of avalanche
events; additional mountain weather observa-
tion stations would also be useful. Finally, de-
tailed mapping and derivation of hazard maps
for individual communities such as Ophir would
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assist in the identification of alternate building
sites.22
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ARTHUR I. MEARS, PE,, INC.

Natural Hazards Consultants
555 County Road 16
Gunnison, Colorado 81230
Tel/Fax: 970-641-3236

artmears @rmii.com

September 23, 2002
Mr. Glenn Pauls

Box 426

Placerville, CO 81430
Dear Mr. Pauls:

The attached mapping and evaluation of avalanche hazard within and near your property
has been prepared as specified in my proposal dated March 13, 2002.

The report consists of two parts: (a) the text portion, and (b) the avalanche map, which is
separate from the text.

Please contact me if you have any questions.
Sincerely,

(ftond o ast

Arthur I. Mears, P.E.
Avalanche-control engineer

Encl.

Mass Wasting * Avalanches * Avalanche Control Engineering
Complied by Ken Haynes Ophir Town Manger
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1 OBJECTIVES AND LIMITATIONS

This report, as requested by Mr. Glenn Pauls and Peter Jamar, and as specified in my
proposal of March 13, 2002 has the following objectives:

a. Mapping of design-magnitude’ avalanche in areas within and immediately
adjacent to the Pauls property near Opbhir;

b. Computation of the dynamics and destructive potential of these avalanches;
and )

c. Evaluation of the suitability of utilizing the properties as residential building
sites. :

The report also has the following limitations, which must be understood by all those
relying on the results:

a. This report evaluates avalanche potential during current forest cover
conditions; widespread timber clearing by natural (e.g., forest fire) or man-
caused conditions could increase avalanche potential;

b. Even larger avalanches (e.g. 300 or 1000-year return period events) could
occur and exceed the sizes mapped;

¢. Numerous avalanches occur in the Ophir valley outside the limits studied; these
have not been mapped; and

d. This report is not complete without the detailed topographic maps (Figures 3,
4 and 5).

2 TERRAIN, HISTORY AND DESIGN-MAGNITUDE AVALANCHES
2.1 Terrain and history

The terrain within the study area is shown on Figure 1, a 1:24,000-scale (1 = 2,0007)
topographic map based on U. S. Geological Survey data and aerial photography taken in
1951. The 14 properties considered in this analysis are labeled “A” through “N,” (“E” and
“F” are west and east sides of the Iron Springs Placer) and were specified by Mr. Glenn
Pauls on a topographic map sent to me in March, 2002. This figure is simply a location
map intended to relate property locations to the general topographic setting of the valley.
The property boundaries and limits of design avalanches are shown in greater detail on the
large-scale topographic maps (Figures 3, 4 and 5) accompanying this report.

' Design-magnitude avalanche — In San Miguel County, this avalanche is the largest and most destructive
event expected in approximately 100 years and must be considered in land-use planning and engineering.
The true return period of such an event is difficult to determine precisely, therefore may lie between 30
and 300 years. Some jurisdictions in Colorado (e.g. Gunnison and Pitkin Counties) and elsewhere
(Switzerland, Norway, Iceland) require that the 300-year or 1000-year event be considered.
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The Ophir valley is a classic, glacially-eroded “U-shaped” valley, encompassing roughly
4,000 vertical feet, from approximately 9,500 feet west of Ophir to 13,500 feet at the
higher peaks. The higher terrain (generally above 11,500 feet) averages greater than 30°
inclination and in many locations is devoid of tree cover. The valley receives relatively
heavy snowfall and strong winds during many snow seasons, a period that can last from
November through May. The combination of steep terrain, numerous open slopes
devoid of trees that would anchor the snowpack, and occasional heavy, windy snowstorms
can and has produced large snow avalanches. Figure 2 is a U. S. Forest Service aerial
photograph of the valley showing many distinct linear scars through the forest which were
created by snow avalanches. Typically, these scars extend downslope from the starting
zones® through the forest. This impact damage is clear evidence that avalanches have
occurred repeatedly. Forest destruction and application of avalanche-dynamics equations
has been used in this study to estimate runout potential.

FIGURE 2. U.S. Forest Service aerial photo (dated 10-5-97) of Ophir and the upper Howard
Fork valley. Numerous avalanche paths appear as distinct downslope-oriented scars through
the forest and provide clear evidence of large avalanches.
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Historic evidence also exists for large avalanches within and near Ophir. For example, a
large dry-snow avalanche beginning in Spring Gulch (perhaps Staatsburg Basin)
completely crossed the alluvial fan upon which the Town of Ophir is located and impacted
trees on the south side of the Howard Fork as recently as the 1950’s. Trees within the
impact area are missing limbs 20-30 feet above ground level. The impact area has been
re-colonized by smaller, younger trees but is clearly visible today. Wet-snow avalanches
from Spring Gulch have reached and moved houses in Ophir at various times since Ophir

? Starting zone — Terrain inclined at more than 30° (sometimes as little as 25°) where avalanches begin,
increase in mass and accelerate. Large starting zones (with more than 30 acres) are common in the Ophir
valley and can produce large avalanches.
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was founded in the late 19" century and the road between Ophir Loop and Ophir is
blocked by large avalanches from both north and south sides of the valley every few years.
Extensive avalanching on this part of the road occurred as recently as December, 1983.
That year many dry-snow avalanches moved large volumes of loose rock to the road.
While the historic avalanches have not affected much of the Pauls property (see section 4),
the physical and historic evidence of avalanches in combination with the terrain and
climate provides convincing evidence of avalanche potential throughout the valley.

2.2 Determination of the design-avalanche limits

Although inspection of terrain and forest cover provides, in many cases, evidence of
design avalanche extent and frequency it does not indicate avalanche destructive energy,
or impact-pressure potential’. Furthermore, avalanches apparently have not been as large
as possible in certain paths even though large starting zones exist within these paths. For
these reasons, the design-avalanche characteristics must be computed. Computational
methods are described in some detail in Colorado Geological Survey Bulletin #49*. In this
study the following 2-step procedure was used:

1. Step 1 — The stopping position of the design avalanche was determined in the
field and on maps through inspection of damage and destruction to the forest,
by geomorphic evidence of avalanche extent, and were computed through use
of regression analysis based on a Colorado database of large avalanches.

2. Step 2 — After the stopping position was determined, a 3-component,
stochastic, avalanche-dynamics model was used to match that stopping
position and predict avalanche speeds and impact-pressure potentials.

Examples of the computational techniques are provided in the technical appendix.

3 RED AND BLUE HAZARD ZONES AND LAND USES

In accordance with customary practice used in San Miguel County, elsewhere in Colorado
and in selected jurisdictions within the United States’ avalanche-hazard zones for land-use
or engineering purposes are defined as follows:

1. Red Zone (high hazard) — Avalanches here have (a) return periods of 30 years
or less (constant annual probabilities of 1/30 or about 3%), or (b) produce

3 Both impact pressure potential and frequency are needed to determine hazard zones (the “red” and
“blue” zones), as discussed in Section 3.

4 Mears, A. 1., 1992, Snow Avalanche Hazard Analysis for Land-Use Planning and Engineering, Colorado
Geological Survey Bulletin #49, 82 p.

5 Hazard-zone definitions and permitted land uses within hazard zones differ from one location to another
within the United States because they reflect local (county or municipal) ordinances. National standards
do not exist.
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impact pressures of 600 Ibs/ft* or more, or both “a” and “b.” Residential
construction is the red zone is usually prohibited because of the engineering
difficulties associated with mitigation design for large forces or because of high
human exposure within frequent avalanche areas.

2. Blue Zone (moderate hazard) — Avalanche here have (a) return periods of 30
to 100 years (constant annual probabilities of about 3% to 1%) and (b)
produce impact pressures of less than 600 Ibs/ft*>. Both conditions “a” and “b”
must be satisfied or the area is defined as a red zone. Residential construction
may be permitted in a blue zone if engineered mitigation is used to protect
property and reduce risk to an acceptable level.

Thé outer limits of the blue zone defines the design-avalanche limits. A “white zone”
exists beyond the design avalanche. This is an area where avalanche hazard is considered
to be sufficiently small to be disregarded in zoning and land-use regulation.
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B. Spring Gulch Alluvial Fan North of Ophir
Site Exposure Classification: Red Zone (High Hazard)

This property, (which has not been identified by mining claim boundaries), can be overrun
by large, deep, slow-moving wet snow avalanches from Spring Gulch and avalanches from
the slope north of Ophir. Although speeds will be low (thus enabling the sharp deflection

. of wet-snow debris to the west on the fan), debris depths can be 10-20 feet. Large
pressures from the weight of avalanche debris, as well as horizontal impact pressures will
be possible. Return period of avalanches across most of this site appear to be greater than
30 years, however the potentially large pressures classify the site as a Red Zone.
Mitigation, in the form of a large earthen deflecting berm could be constructed to protect
this site from Spring Gulch, however such a berm cannot be used because it will increase
the avalanche risk at the old Ophir town site.
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TECHNICAL APPENDIX

This technical appendix consists of two sections per site. Each site is identified by name
and consists of (a) a detailed avalanche path profile broken down into several profile
segments and the topographic parameters (length, vertical angle, horizontal and vertical
distances) within each segment and (b) a summary of the avalanche-dynamics (speeds of
the front and overall average speeds) computed as discussed in the text of the report.
These were used to evaluate impact-pressure potentials for Red and Blue hazard-zone
definitions.

Complied by Ken Haynes Ophir Town Manger 6/5



Sheet1

Avalanche Profile and x/y coordinates
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Spring Guich (dry)
Raw Data in feet Data in meters Segment Data .
X-feet Y-feet X-meters Y-meters L-meters Ang-Deg Sum L Avg Angle
0 13200 0 4024 0

- 650 12680 198 3866 254 38.7 254 38.7

" 830 12600 253 3841 60 24.0 314 359
1410 12200 430 3720 215 346 529 353
1720 12000 524 3659 112 328 641 349
2040 11840 622 - 3610 109 26.6 750 33.7
3790 11080 1155 - 3378 582 235 1332 29.2
4530 10760 1381 3280 246 234 1578 283
5180 10520 1579 3207 211 20.3 1789 27.4
5590 10360 1704 3159 134 21.3 1923 26.9
6270 10200 1912 3110 213 13.2 2136 256
6930 10000 2113 3049 210 16.9 2346 248
7970 9800 2430 2988 323 10.9 2669 23.1
8720 9680 2659 2951 232 9.1 2901 220
8880 9680 2707 2951 49 0.0 2950 216
9050 9720 2759 2963 53 -13.2 3003 21.0

Spring Gulch (dry) Avalanche
3900 \

£

S

b

$ 3400 ~

8 s N

w \\

\
2900
0 500 1000 1500 2000 2500

Horizontal distance (m)

Page 1
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1266 particles start from top segment.

4002 particles deposited.

c:\plk\Spring Gulch Dry.txt
Path drops: 1072 m

Friction mu = 0.25

log M/D = 3.10

Random R = 0.300

Alpha = 21.0 degrees

Complied by Ken Haynes

Front stops at X = 2757 m

Front speed (max = 44.7 m/s)
Mean speed (max = 41.8 m/s)

Deposition (not to scale)

Exit and view distributions
in your file c:\plk\results.txt

Ophir Town Manger
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Avalanche Profile and x/y coordinates
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Spring Guich (wet)
Raw Data in feet Data in meters Segment Data
X-feet Y-feet X-meters Y-meters L-meters Ang-Deg Sum L Avg Angle
0 13200 0 4024 0
650 12680 198 3866 254 38.7 254 38.7
830 712600 253 3841 60 240 314 35.9
1410 12200 430 3720 2198 346 529 353
1720 12000 524 3659 112 328 641 34.9
2040 11840 622 . 3610 109 26.6 750 BT
3790 11080 1155 3378 . 582 235 1332 29.2
4530 10760 1381 - 3280 246 234 1578 28.3
5180 10520 1579 3207 211 20.3 1789 274
5590 10360 1704 3159 134 21.3 1923 26.9
6270 10200 1912 3110 213 182 2136 25.6
6970 10000 2125 3049 222 15.9 2358 247
7320 9920 2232 3024 109 12.9 2467 24.1
7870 9840 2399 3000 169 8.3 2637 23.1
8520 9720 2598 2963 202 10.5 2838 222
Spring Guich (wet) Avalanche
3900 \
E \
c \
]
$ 3400 S
X \
w \
\k\.
2900
0 500 1000 1500 2000 2500
Horizontal distance (m)
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1266 particles start from top segment.

3844 particles deposited.

c:\plk\Spring Gulch wet.txt ®
path drops: 1060 m .

Friction mu = 0.18
log M/D = 2.60
Random R = 0.100

Alpha = 22.2 degrees

Complied by Ken Haynes

Front stops at X = 2597 m

Front speed (max = 31.9 m/s)

Mean speed (max = 34.9 m/s)

Deposition (not to scale)

Exit and view distributions
in your file c:\plk\results.txt

Ophir Town Manger
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FIGURE 3. Detailed topagraphic map of Ophir and the Spring
Guleh alluvial fan showing avalanche red (high hazard) and bl
(moderate-hazard) zones as discussed in the report “Avalanche
mapping and hazard analysis. Pauls property, Ophir area, San
Miguel County, Colorado.”  Only design avalanches in the
vicinity of the Pauls properties have been mapped.

RJ

———

SCALE: 1:2,400 (1" = 200"

Figure 3 —Hazard Map Recommended by 2002 Mears Study (Ref. 3)
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