PROGRAMMATIC AGREEMENT
BETWEEN THE
NATIONAL PARK SERVICE, FLAGSTAFF AREA NATIONAL MONUMENTS
AND
THE ARIZONA STATE HISTORIC PRESERVATION OFFICER
REGARDING THE WILDLAND FIRE MANAGEMENT PROGRAM AT
SUNSET CRATER VOLCANO, WALNUT CANYON, AND WUPATKI NATIONAL
MONUMENTS

WHEREAS, Flagstaff Area National Monuments consisting of Sunset Crater Volcano, Walnut
Canyon, and Wupatki National Monuments (the Monuments), a unit of the National Park Service
(NPS) located in Coconino County, Arizona, plans for, operates, manages, and administers the
Monuments and is responsible for identifying, preserving, maintaining, and interpreting the
historic properties of the Monuments to leave them unimpaired for the enjoyment of future
generations in accordance with the 1916 NPS Organic Act, NPS Management Policies (2006),
and applicable NPS Director’s Orders; and

WHEREAS, the NPS's Management Policies (2006) and Director's Order #18 - Wildland
Fire Management require that each park area with vegetation capable of sustaining fire
develop a plan to manage fire on its lands; and

WHEREAS, the NPS has developed a Fire Management Plan (FMP) for the Flagstaff Area
National Monuments that addresses the continuing build-up of fuels in certain areas of the
national monuments and supports the policy of establishing appropriate fire frequency cycles
based on vegetation types; and

WHEREAS, the NPS has defined the undertaking’s area of potential effects (APE) as Sunset
Crater Volcano National Monument, Walnut Canyon National Monument, and Wupatki
National Monument; and

WHEREAS, the implementation of the FMP involves undertakings that may adversely affect
historic properties (as defined in 36 CFR Part 800), which are subject to review under Sections
106, 110(f), and 111(a) of the National Historic Preservation Act (NHPA) as amended (54 USC
300101); and

WHEREAS, NPS has established management policies, Director’s Orders, standards, and
technical information designed for the identification, evaluation, documentation, and treatment
of historic properties consistent with the spirit and intent of the NHPA; and

WHEREAS, the NPS has a staff of cultural resource specialists that meet the Secretary of
Interior’s Professional Qualification Standards to carry out programs for historic preservation;
and



WHEREAS, in accordance with 36 CFR Part 800.6(a)(1), the Monuments notified the Advisory
Council on Historic Preservation (ACHP) of the development of this PA and the ACHP
chose/chose not to participate in the consultation; and;

WHEREAS, federally recognized Native American Tribes (hereinafter “Tribes”) are recognized
by the U.S. government as sovereign nations in treaties and as unique political entities in a
government-to-government relationship with the United States, and who retain important
prehistoric and historic cultural and spiritual connections to the Monuments; and

WHEREAS, the NPS has consulted with the Fort McDowell Yavapai Nation, Havasupai Tribe,
Hopi Tribe, Hualapai Tribe, Kaibab Band of Paiute Indians, Navajo Nation, Pueblo of Zuni, San
Carlos Apache Tribe, San Juan Southern Paiute Tribe, Tonto Apache Tribe, White Mountain
Apache Tribe, Yavapai-Apache Nation, and Yavapai-Prescott Indian Tribe on the development
of this PA, and the Tribes have been invited to sign as concurring parities on this PA; and

WHEREAS, in accordance with 36 CFR Part 800.2(d), the Monuments provided the public an
opportunity to review and comment on this PA during a 30-calendar day review period on the
NPS Planning, Environment and Public Comment (PEPC) website; and

WHEREAS, signatories and concurring parties are considered Parties to the agreement; and

WHEREAS, the signing of this agreement shall not supersede or abrogate the 2008 Nationwide
PA among the NPS, ACHP and National Conference of State Historic Preservation Officers, or
any other agreement document that is applicable to the Monuments’ undertakings; and

NOW, THEREFORE, the Monuments and SHPO agree that the undertaking shall be
implemented in accordance with the following stipulations in order to take into account the
potential effects of the undertaking on historic properties.

STIPULATIONS
The NPS shall ensure that the following stipulations are carried out:

I. DEFINITIONS
This PA follows the definitions in 36 CFR Part 800.16 unless otherwise specified.

II. ROLES, RESPONSIBILITIES, AND PROFESSIONAL QUALIFICATIONS
A. Superintendent

The Monuments’ Superintendent is the responsible agency official as defined in 36 CFR Part
800.2(a) for purposes of Section 106 compliance and the implementation of this PA. In
addition, the Superintendent responsibilities outlined in the 2008 Nationwide PA will transfer
over to this PA.



B. Section 106 Coordinator

The Monuments’ Section 106 Coordinator provides day-to-day staff support for Section 106
activities and serves as liaison among Monuments personnel, the NPS Regional Office, NPS
Centers, concurring parties, and others involved in undertakings. The coordinator makes
recommendations to the Superintendent regarding the appropriate course of action under this
PA.

C. Tribal Liaison

The Monuments’ Tribal Liaison provides day-to-day staff support for Section 106
consultation with the Tribes and communicates tribal concerns, suggestions, and
recommendations to the Superintendent, the Cultural Resource Management (CRM) Team,
other NPS staff, and concurring parties involved in the undertaking (as applicable). The Tribal
Liaison makes recommendations to the Superintendent regarding the appropriate course of
action under this PA for tribal consultation.

D. Cultural Resource Management (CRM) Team

1. The Monuments’ CRM Team shall provide expertise and technical advice to the
Superintendent and other NPS staff for purposes of Section 106 compliance and
implementation of this PA. The number of individuals who comprise the CRM Team for
each project or activity is not static and will include all disciplines relevant to the historic
property and the project. For example, a historic architect will be sought out to assess
historic building impacts.

2. The Monuments’ CRM Team includes the Section 106 Coordinator, Tribal Liaison, and
Cultural Resources Program Manager. It may also include the Resource Stewardship and
Science Manager, if they are a Cultural Resources specialist.

E. Cultural Resource Specialists

1. Cultural Resource Specialists (e.g. tribal specialists, archeologists, historical architects,
landscape architects) from inside and outside the NPS will be employed to implement this
PA. Examples include Cultural Resource Specialists working for the NPS, working for
tribes, assigned to wildland fire incidents, or assigned to Burned Area Emergency
Response (BAER) teams.

2. When a Cultural Resource Specialist is required to be fireline qualified (i.e. red-carded),
it is specified in the PA.

3. CRM Team and Cultural Resource Specialists members who are federal employees shall
meet the qualifications for the applicable discipline as defined in Appendix E to NPS-28:
Cultural Resource Management Guideline.



I1II. PROCEDURES FOR COMPLIANCE WITH SECTION 106 OF THE NHPA

A. Planned Wildland Fire Activity (Prescribed Fire and Non-Fire Fuels Treatment)

1. Inventory and Evaluation

a.

Cultural resources inventories have been completed for the Monuments. The
CRM Team will assess the currency of existing inventories and identify the
need for additional inventories. Post-burn inventories may be conducted as
necessary.

. The NPS shall fully document all known historic properties identified within

the project area. Documentation shall include assignment of a CRIS site
number (if not already established), a completed site record form, scaled plan
map of the site, GPS position location, photographs, and a National Register
of Historic Places (NRHP) evaluation. For properties constructed of fire-
sensitive materials, documentation will include any historic information
relating to the property, photographs, and detailed drawings of construction
methods and techniques. All historic properties will be assessed for fuel load
(Appendix C). Recommendations for site-specific mitigation strategies will
also be developed. General treatment guidelines are outlined in Appendix B.
The NPS shall consult with the SHPO and Tribes regarding eligibility of any
Traditional Cultural Properties identified by the Tribes that may be affected
by the undertaking. In consultation with the SHPO, the NPS shall work with
the Tribes to protect properties within the project area that may contain
traditional cultural values.

2. Treatment

a.

b.

An archeologist will work with wildland fire staff to ensure ground disturbing
activities avoid known historic properties.

Vegetation removal guidelines that will be employed during on-site fuels
treatment projects are outlined in Appendices A and D. Under these
guidelines, fuels reduction projects are being utilized as a preservation tool to
reduce the risk of damage from fire activity, to improve the condition of
properties within the monuments, and to preserve the integrity of properties
that are currently at risk.

When historic properties may be adversely affected by the proposed project,
appropriate members of the CRM Team will design and implement specific
treatments to preserve site integrity prior to any fire management activities,
resulting in a “no adverse effect” determination by the CRM Team.
Guidelines for treating cultural resources are presented in Appendices A and
B. Properties identified as fire-sensitive will be avoided or protected during
planned fire activities. These properties will be effectively protected through
application of standard treatment measures including the measures outlined in
Appendices A and B. Treatment will be conducted jointly by archeologists
and fire personnel. Project managers will ensure that required treatments have



been completed prior to project implementation and will not initiate fire
management activities prior to a verbal or written clearance from the Section
106 Coordinator.

d. In the event that historic properties cannot be protected through avoidance or
by established treatment methods, the NPS shall consult with the SHPO and
Tribes on adverse effects in accordance with 36 CFR 800.

e. The CRM Team, in conjunction with the SHPO and Tribes, may develop
supplemental appendices to guide treatment of property types based on fire
sensitivity and treatment methods. The SHPO and concurring parties to this
agreement shall review and concur on the supplemental appendices prior to
appending them to this agreement.

3. Monitoring

a. The NPS will monitor all fire-sensitive historic properties and a sample of
other properties following planned wildland fire activity to evaluate the
effectiveness of mitigation treatment for preserving National Register-eligible
historic properties.

b. While specific treatments have been identified for specific site types, there
may be an opportunity to test the effectiveness of different treatments on
similar National Register-eligible properties within the identified burn unit. In
this case, monitoring will be focused on the treatment type and previous fire
effects monitoring data to assess treatment protocols. This will enable the
NPS to better understand the effects of fire on historic properties.

c. If historic properties are discovered or unanticipated effects on historic
properties are discovered during or after implementation of an undertaking, an
archeologist shall make reasonable attempts to avoid, minimize, or mitigate
adverse effects to such properties following procedures described in 36 CFR §
800.13 (b-d).

B. Unplanned Wildland Fire Activities (Wildfires)

1. A red-carded archeologist will be assigned to all unplanned wildland fire incidents.
The archeologist will brief appropriate fire personnel on the identification,
distribution, and sensitivity of historic properties. The red-carded archeologist will
accompany crews in the field, flag sensitive sites and features to be avoided, and
help to mitigate potential impacts from the fire and from fire operations. As
available, a tribal representative may be assigned to wildland fire incidents.

2. Historic properties will be treated according to the guidelines established in
Appendices A and B. If National Register-eligible properties cannot be protected
through avoidance or by established treatment methods, the NPS will consult with
the SHPO and Tribes on adverse effects in accordance with 36 CFR 800.

3. All fire-sensitive historic properties (i.e. containing wood, rock imagery, or other



features or artifacts that would be adversely affected by fire) and at least a sample
of other properties within the burn area will be monitored following a fire event.
Appropriate cultural resource specialists (e.g. archeologists, historic architect, tribal
representatives) will assess the impacts of wildland fire to historic properties and
recommend preservation measures, if needed. Preservation measures will follow
the Secretary of the Interior’s Standards and Guidelines for Archeology and
Historic Preservation. The NPS will consult with the SHPO and Tribes regarding
preservation measures.

C. Reporting
1. Reports will comply with SHPO Survey Report Standards and the Secretary of

Interior’s Archeological Documentation Standards and Guidelines.

2. Prior to Planned Wildland Fire Activity, the NPS shall prepare a document for the
SHPO and Tribes that describes compliance with Section 106 of the NHPA for the
project., including:

a. Description and map of project area;

Relevant historical documentation/background research;

Results and currency of prior inventories;

Description of know historic properties;

Rationale and methods for additional inventory;

Proposed mitigation measures for fire sensitive sites.
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In years with multiple planned projects, a single report that includes all projects may be
prepared. The SHPO and Tribes will have 30 days to review and comment on the
report.

3. At the end of each fire season, an annual report will be prepared and shared with the
SHPO and Tribes that documents compliance with Section 106 of the NHPA for
both Planned and Unplanned Fire Activity. It will include the following information
for each incident:

Description of the wildland fire incident;

Inventory methods and results, including NRHP recommendations;

A discussion of mitigation measures employed and their effectiveness;

Results of post-fire monitoring, including changes to NRHP eligibility;

Post-fire preservation treatments.

© o o

ITII. INADVERTANT DISCOVERIES

In the unlikely event that human remains, funerary objects, sacred objects, or objects of
cultural patrimony are discovered during any portion of the project, the work at that area will
immediately cease, and provisions outlined in the Monuments’ Comprehensive Agreement
Regarding Inadvertent Discoveries Between the National Park Service and the Hopi Tribe,
the Hualapai Tribe, the Navajo Nation, and the San Juan Southern Paiute Tribe (NPS 2021)



would be followed. This fulfills the Monuments’ Native American Graves Protection and
Repatriation Act (NAGPRA) responsibilities.

IV. COMMUNICATIONS AMONG PARTIES TO THIS AGREEMENT

Electronic mail (e-mail) may serve as the official correspondence method for all
communications regarding this Agreement and its provisions, including undertakings covered
by this Agreement. It is the responsibility of the signatories to immediately inform each other
by email of any change in name, address, email address, or phone number of any point-of-
contact.

V. AMENDMENTS

A.

This PA may be amended when an amendment is agreed to in writing by signatories
to this agreement. Any amendment may be executed in counterparts each of which
shall be deemed an original and all of which together shall constitute one and the
same instrument. The amendment will be effective on the date a copy is signed by
all signatories.

The National Park Service shall transmit all executed amendments to all signatories
and concurring parties within 30 days of execution.

The Monuments staff shall post the amended or revised PA for the public on the
NPS Planning, Environment and Public Comment (PEPC) website.

VI. MEETING AND REVIEW

A. NPS shall meet with SHPO and concurring parties biennially to review the

B.

implementation of this PA. This biennial meeting may be held at the same time as the
biennial meeting for the 2008 Nationwide PA or at the FLAG annual tribal
consultation meeting.

The NPS shall distribute the annual report for this PA to the SHPO and concurring
parties thirty (30) days prior to the meeting.

C. NPS shall meet with Tribes as needed if requested by NPS or Tribes.

VII. DURATION

This PA will commence on the date a signed copy by signatories is filed with the ACHP.
This document shall remain in effect for ten (10) years following the date of when the
document is filed with the ACHP. This PA may be extended if amended in writing by
signatories before its expiration date.



VIII. DISPUTE RESOLUTION

A. Should any signatory to this agreement object within 30 days to any plans,
specifications, or actions proposed pursuant to this agreement, NPS shall consult with
the objecting party to resolve the objection. If any party involved in the dispute
determines that the dispute cannot be resolved, NPS shall forward all documentation
relevant to the dispute to the ACHP. Within 30 days after receipt of all pertinent
documentation, the ACHP will either:

1. Provide the NPS with recommendations, which the NPS will take into account
in reaching a final decision regarding the dispute; or

2. Notify the NPS that it will comment pursuant to 36 CFR §800.6(c)(2) with
reference to the subject of dispute. Any recommendations or comment
provided by the ACHP will be understood to pertain only to the subject of the
dispute; NPS' responsibility to carry out all actions under this agreement that
are not the subjects of this dispute shall remain unchanged.

3. Atany time during implementation of the measures stipulated in this
agreement should an objection to any such measure or its manner of
implementation be raised by a member of the public, the NPS shall take the
objection into account and consult as needed with the objecting party and the
SHPO to resolve the objection.

IX. TERMINATION

A. If any signatory to this PA determines that its terms will not or cannot be carried
out, they shall provide a written notification to the signatories to explain the reasons
for proposing termination and shall consult with the signatories to seek an
amendment to the Agreement in lieu of termination.

B. If within thirty (30) days or another time period agreed to by signatories, such
consultation results in an amendment to this Agreement avoiding termination, those
signatories shall proceed to amend the Agreement pursuant to Stipulation VII
Amendments in this Agreement and carry out its provisions as amended.

C. If an amendment cannot be agreed to, any signatory may terminate the PA upon
written notification to the other signatories.

D. Upon termination of this Agreement in its entirety, the NPS will take into
account,and respond to the comments of the ACHP under 36 CFR Part 800.7. NPS
shall notify the other signatories as to the course of action it will pursue.

E. Upon termination of this Agreement, all consultation shall comply with 36 CFR Part
800, subpart B or other relevant agreements with respect to individual undertakings
that would otherwise be reviewed under this Agreement.



X. SEVERABILITY

If any stipulation, paragraph, sentence, clause, or phrase in this PA is, for any reason,
held to be unconstitutional or invalid or ineffective, such decision will not affect the
validity or effectiveness of the remaining portions of this PA. Those signatories shall
consult to determine whether an amendment to this PA is needed.

XI. ANTI-DEFICIENCY ACT STATEMENT

The stipulations of this Agreement are subject to the provisions of the Anti-Deficiency
Act (31 USC. 1341 (1998)). This Agreement shall be subject to available funding, and
nothing in this Agreement shall bind the State or National Park Service to expenditures
in excess of funds authorized and appropriated for the purposes outlined in this
Agreement. If compliance with the Anti-Deficiency Act alters or impairs NPS ability
to implement the stipulations of this Agreement, NPS will consult in accordance with
the Amendment, Dispute Resolution, or Termination stipulations as specified in this
PA.

XII. CONFIDENTIALITY

To the maximum extent allowed by federal and state law, the NPS will maintain
confidentiality of sensitive information regarding historic properties that could be
damaged through looting or disturbance, and/or to help protect a historic property to
which a Tribe attaches religious or cultural significance. However, any documents
or records the NPS has in its possession are subject to the Freedom of Information
Act (FOIA) (5 USC 552 et. seq.) and its exemptions, as applicable. The NPS will
evaluate whether a FOIA request for records or documents would involve a sensitive
historic property, or a historic property to which a Tribe attaches religious or
cultural significance, and if such documents contain information that the NPS is
authorized to withhold from disclosure by other statutes including Section 304 of
the NHPA, as well as the Archaeological Resources Protection Act. If this is the
case, then the NPS will consult with the Keeper of the National Register and the
ACHP regarding withholding the sensitive information. If a Tribally sensitive
property is involved, the NPS will consult with the relevant Tribe before deciding in
response to a FOIA request.

XIII. COUNTERPART SIGNATURES

This PA may be executed in counterparts each of which shall be deemed an original and
all of which together shall constitute one and the same instrument. Concurring parties to
this Agreement may sign this Agreement after its execution, without amendment.
Execution and delivery of this Agreement by facsimile or electronic mail shall be
sufficient for all purposes and shall be binding on any party to this Agreement.



Execution of this PA by the NPS and SHPO and implementation of its terms evidence that
the NPS has taken into account the effects of the undertakings on historic properties and
afforded the ACHP an opportunity to comment.
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Appendix A

Guidelines for Work Crews:
Archeological Site Hazardous Fuels Reduction (ASHFR)

The following guidelines are for manual vegetation thinning and wildland fuels removal
activities within the treatment perimeter on and around sensitive cultural sites and features.
The treatment perimeter will be marked in advance by an archeologist. All treatments have
the potential to cause more harm than necessary, especially the removal of partially buried
dead and down logs, and the removal of shrubs, small diameter trees and needlecast and leaf
litter. Certain sites may require less intensive treatments and such sites will be marked
differently according to a standard system established in the Project Plan. The archeologist
will be familiar with the range of treatments and marking system and will guide work crews
accordingly. Work should proceed at each designated site according to the general sequence
outlined below.

Monitoring:
+ All manual vegetation thinning and wildland fuels reduction work in proximity to
National Register-eligible archeological sites must be guided and monitored by
an archeologist.

Work Restrictions:

+ Off-road vehicle use is prohibited.

« Disturbing the ground below the mineral soil surface is prohibited. This includes
disturbance caused by uprooting vegetation or dragging vegetation across the
ground surface.

» Crews will be briefed on other equipment (drones, etc), weather-related, seasonal, or
other work restrictions (wilderness, etc), as outlined in the project plans.

Project Area Access:
« Utilize designated vehicle staging areas and hiking routes to the project area.

Invasive Plant Species:
* Remove any non-native plant species from treatment sites first. Place the entire
plant, or the plant parts that bear seeds, in plastic bags or other suitable
containers, and move off-site for disposal.

Dead and downed wood:

+ Archeological sites without flammable contents (wooden beams/wall pegs, original
plaster, packrat nests, historic wooden structures): Carry small diameter fuels (6
inches diameter or less) and medium-large diameter fuels (> 6 inches diameter)
at least 12 feet beyond the marked site perimeter and broadly scatter across
openings between the surrounding tree canopy.
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» Archeological sites with flammable contents (wooden beams/wall pegs, original
plaster, packrat nests, historic wooden structures): Carry small (6 inches
diameter or less) and medium-large diameter fuels (> 6 inches diameter) at least
40 feet beyond the marked site perimeter and broadly scatter across openings
between the surrounding tree canopy. Orient large diameter wood with the same
side up as before it was moved.

Brush and small diameter trees:

* Prune or cut shrubs (do not pull up) growing in contact with (growing within) stone
masonry walls or other identified cultural features. Do not remove cacti, agaves,
yuccas, or other succulents.

Cut all ponderosa, pinyon, and junipers measuring 9 inches diameter-at-breast
height (DBH) or less growing in contact with (growing within) stone masonry
walls or other identified cultural features, within the flagged perimeter.

« Flush cut stumps as close to the ground as possible.

 Unless the Project Implementation Plan includes different guidelines for slash

disposal, remove slash from the treatment perimeter according to the slash

disposal methods outlined below.

+ Shape vegetation with an irregular boundary around the marked site perimeter to

blend with the surrounding vegetation and maintain a natural appearance.

Tree limbs:

+ On the remaining conifer trees and snags to be retained within the treatment
perimeter, cut and remove all of the lower dead and living branches up to 7 feet
above the ground.

« In close proximity to flammable or fire-sensitive cultural resources, living and dead
tree limbs may be cut up to 7 feet above the highest point of the flammable
feature.

¢ Flush cut limbs with the limb "collar" at the main tree trunk to speed healing of the
cut.

« Limb trees symmetrically to give them natural shapes.

Unless the Project Implementation Plan includes different guidelines for slash
disposal, remove slash from the treatment perimeter according to the slash
disposal methods outlined below.

Needlecast and Leaf Litter:

* Only if instructed to do so by the work crew leader, gather pine needle and litter
accumulations that exceed 2 inches deep from around highly sensitive
archeological features. Remove litter within 5 feet of standing masonry
architecture (not architectural rubble) and rock imagery and within 15 feet of
identified flammable features.

« Attempt to leave the lower 2 inches of needles and litter intact to prevent mineral
soil disturbance and artifacts that may be laying directly on the soil.
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« Gather up needle cast and litter by hand for removal rather than raking to prevent the
disturbance of mineral soil and artifacts that may be laying directly on the soil.

Medium diameter standing trees and snags (9-16 in DBH):
« If the project leader concurs that a medium diameter tree can be safely and
controllably felled, cut and remove any medium-diameter trees or standing snags
marked by the project leader.

Disposal of wood, vegetation, slash, litter, etc.:

« Carry (do not drag) all wood, vegetation, slash, litter, etc. to disposal locations.

« Carry small diameter slash (6 in diameter or less) at least 15 feet beyond the marked
site perimeter and broadly scatter across openings between the surrounding tree
canopy.

 Carry medium-large diameter slash (> 6 in diameter) at least 40 feet beyond the

marked site perimeter and broadly scatter across openings between the
surrounding tree canopy.

Scatter slash flat on the ground, less than 1 foot above the ground. Do not hang slash
in trees or mid-story vegetation.

» Do not scatter slash near other natural resource features flagged for protection (large
diameter trees, snags, etc.).

Scatter slash out of view of visitor use areas.

On steep slopes, avoid scattering wood, slash, etc. on the slope directly above or
below an archeological site.

On steep slopes, trees should be felled or placed with the crown pointing down-slope
to mimic a natural tree fall.

When there is insufficient area within the project boundary for proper disposal of the volume
of slash being generated, excess slash will be removed off-site for disposal or piled and
burned according to separate guidelines established in the planning documents.
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Appendix B
Standard Treatment Guidelines for Cultural Resources

Back burning

Fire control measures in which fire personnel intentionally and strategically burn areas ahead
of a fire (employed for wildland and prescribed fire) at low-intensity to prevent a larger fire
front from potentially overtaking a planned boundary or sensitive resource. The potential
adverse effect resulting from these methods includes losing control of the back burn
resulting in the burning of a site.

Broadcast burn

A prescribed burn over a designated area to consume natural fuels or slash that has not been
piled or windrowed. Broadcast burning may be used separately or in conjunction with
thinning.

Buffer zones

Used to minimize the chance of inadvertent effects from fire management activities.
Preserves the setting of cultural resources. Fire-sensitive historic properties may be
monitored by a fire engine equipped with a means of extinguishing fire or preventing fire
from consuming the feature in the event of an escaped or spot fire.

Fire fabric or wraps

Fabric and/or wrap are effective for minimizing convective heat that could potentially ignite
a fire-sensitive resource. Fabric and/or wrap also deflect spot fires that may land directly on
the resource. Fire fabric will not protect against direct flames that last longer than 5
seconds.

When employing the fabric or wrap method, fire personnel and Archeology Program
personnel must remove continuous fuels from around the resource and ensure that the fabric
or wrap is tightly sealed at the base and at all other seams to prevent hot, air-born fuels from
entering the fabric or wrapping.

Potential adverse effects include accidental damage to the structure during installation or
removal. Since staples are commonly used to secure the fire fabric, the insertion and
removal of staples can cause surficial and structural damage. Ladders are often needed to
install and remove fire fabric from the roofs of larger structures. The weight of a person and
ladder against such structures can have potential adverse effects. Also, when fire fabric is
left on a structure for an extended period of time, fungi and rodents can become established,
both of which can deteriorate wooden structures. Hantavirus can also become established in
structures that remain wrapped and sealed for extended periods of time.

Fire lines/fire breaks

Creation of a break between fuels and the resource. Treated area must contain no
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combustible materials. This can include natural fuel breaks, retardant line, scratch lines,
undercut line, hand line. Potential adverse effects resulting from this method include surface
disturbance of archeological features and damage to historic properties from felling trees.

Flagging
Used to identify an area within which ground disturbing activities, staging, prep work, and
(in some cases) fire should be excluded.

Foam wetting agent (suppressant) and fire retardant

Similar application to the sprinkler/hose system except suppressants and retardant are
applied once, not continuously. Suppressants and retardant must be applied within reach of
a firehose. Potential adverse effects include staining and possible reaction between historic
property and

chemical agents.

Sprinkler/hose

Used to keep fire-sensitive resources wet during fire management activities. Reduces
chances of combustion. Especially effective for preventing spot fires on fire-sensitive
materials. Limitations are that the sprinkler/hose must be relatively close to a water source.
Potential adverse effects resulting from this method include saturating a feature with water
that could result in collapse.
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Appendix C

Flagstaff Area National Monuments
Archeological Site Wildland Fire Fuel Load Assessment Form
and
Instruction Manual (Version 2021)

Introduction

The objective of assessing wildland fire fuel load on archeological sites is to help prioritize
vulnerable sites for fuels reduction treatments. Fuel load assessments use specific variables that
focus on the potential behavior of fire and potential effects on archeological materials. Each
variable is ranked, from low to high, by presence and abundance of fuels at and around the site.
The wildland fire fuel load assessment process relies on a best professional judgement and
therefore, to the extent possible, the assessment crew should collaborate on scoring all variables.
It is the crew's responsibility to interpret the overall risk potential and develop a plan of action to
mitigate potential damage from fire, increased visibility, and post-fire natural processes such as
water erosion.

Site Type

List one of the following categories for prehistoric sites:

Lithic Scatter Ceramic Scatter

Field House Pithouse

Two-Room Structure Fort

Canyon Site Multiroom Masonry Structure
Checkdam

List one of the following categories for historic sites:

Camp Railroad
Trail Road
Utility Line Fence
Trash Dump Homestead
Mine Dam
Quarry Other

Site Setting

List one of the following categories:

Open, flat or ridgetop/mesa top | Open, drainage Open, hill slope

Alcove, rock shelter Canyon Slope, North-facing | Canyon Slope, South-facing

Canyon Slope, East-facing Canyon Slope, West-facing Canyon Bottom




Table 1 - Fuel Data

The Fuel Data table takes into account several fuel characteristics in order to systematically and
consistently evaluate fuels on and around archaeological sites. Fuel assessment constitutes not
only horizontal fuel arrangement, but the vertical arrangement of fuels as well.

Continuous

Refers to the general continuity of all ground and canopy fuels that will support fire. Continuity
is derived from the proportion of an area that is covered by flammable material regardless of type
and is expressed in a value of 1 -10. Continuous fuels are characterized by direct contact or near
direct contact of all fire fuels across the landscape adjacent and across an archeological site.
Discontinuous fuels are characterized by patches of bare ground with no vegetation across the
landscape. Fuel continuity is not a measure of fuel size; light needle cast and grasses can form
continuous fuels. For scoring, A 40% continuous fuel cover (60% bare ground) is awarded a
value of 4 on the fuel data table.

Loading

Refers to tons per acre of available fuel on and around a site. For example, an area that is
predominantly short grasses and scattered shrubs would receive a value of 1, compared to an area
that has ground fuels as well as dead and down fuel and a continuous vertical layer of live fuel
up to the overstory, which would receive a value of 10.

Ladder Fuels

Generally, a stair step arrangement of fuel that will carry a ground fire from the ground surface
to the overstory. For example, a setting of abundant grasses, shrubs, saplings and dead and
leaning trees of various heights beneath a dense overstory would receive a relatively high score.

Crown Spacing

Evaluates the distance between the crowns of the tallest trees, shrubs and other vegetation, above
20 feet. An area that has large expanses of closed canopy (tree crowns touching, intermixed) will
receive a crown-spacing value of 10. Archeological sites located in closed canopy stands are
more susceptible to damage because fires in closed canopies burn more severely. An area that
has 60 feet between tree tops will receive a lower crown spacing value.

Fuel Temperature

Gives a numeric value to the effect ambient air temperature has on fire behavior. Generally, a
higher ground and fuel temperature facilitates easy fire ignition. For example, fuels around sites
in lower elevation forests with higher daily temperatures (Tonto National Forest) will have
higher fuel temperature scores (3, 4), whereas fuels around a site at 10,000 feet elevation (San
Francisco Peaks, Coconino National Forest) will have lower scores (1-2)

Fuel Description
Entails a written description of species composition, size and arrangement of fuels on and around
the archaeological site.



Dead and Down Fuels on Site: Logs and Stumps

Refers to dead and down fuels lying directly on the site. These types of fuels are more
detrimental to archaeological sites when burned due to the fact that large dead fuel burns longer
and with more heat and causes impacts such as soil oxidization, destruction of exposed and
unexposed architecture, and damage and destruction of surface and near-surface artifacts. This
value does not get included into the calculations for risk potential.

The values are as follows:

1. One dead and down large diameter log or stump on non-architectural component on site.

2. Multiple dead and down large diameter logs or stumps on non-architectural component on

site.

One dead and down large diameter log or stump on architectural component of site.

4. Multiple dead and down large diameter logs or stumps within architectural component of
site.

[98)

Table 2 - Topography

Three topographic characteristics - aspect, slope and heat traps - play a key role in fire behavior
and subsequent fire effects damage on archaeological sites.

Aspect

Aspect refers to the direction from which an archaeological site receives the greatest amount of
solar radiation. Certain aspects increase fire behavior due to the amount of time fuels have to
preheat and lose moisture as a result of exposure to solar radiation. Fuels on southwest aspects
have the greatest exposure to solar radiation and therefore have the highest potential for extreme
fire behavior and damage to archeological material.

Slope

Fire behavior increases on steep slopes due to fuel arrangement and preheating effect. Fuels on
steep slopes are more vertically arranged than fuels on flat plains. Heat from a downslope fire
will rise up the slope and preheat fuels above. The combination of vertically arranged fuels on
steep slopes and preheating creates a condition for extreme fire behavior and damage to
archeological sites. An archaeological site on a slope of 50%

will receive a fuel data value of 5. A site that has no slope will receive a value of 0.

Heat Trap

A heat trap occurs when the topography will not allow fire-generated heat to dissipate, or causes
gases to compress. Heat traps tend to occur in canyon areas that bottleneck before opening again.
Heat traps can occur anywhere a canyon significantly narrows, but are not related to chimney
effects.

Table 3 - Site Vulnerability Data

Flammability
Refers to flammability of artifacts. For instance, an historic cabin or wickiup is more flammable



than an ancestral Puebloan rubble mound. When associated with National Register-eligible
archeological sites, glass bottles, tin cans, dimensional lumber, clothing and wooden livestock
drinking troughs are examples of flammable and sensitive historic artifacts. When found at or
above the ground surface, original masonry walls with plaster, mortar and floor remnants, and
rock imagery, packrat middens, wooden lintels, cordage and woven artifacts are examples of
flammable and sensitive Pre-contact Era artifacts.

Friability

Refers to the tendency to certain rock types to oxidize and exfoliate (flake off, spall) when
subjected to high temperatures. Friability issues are related to native rock water content and
decrepitation (the violent breakup of minerals when exposed to heat). Sedimentary rocks tend to
be more susceptible to this type of damage; basalt tends to be more resistant.

Data Potential

Refers to how much data could be extracted from the site if it were fully investigated. A site that
has been fully excavated contains less data than a similar site that is unexcavated. For instance,
most dendrochronological samples have been removed from an excavated site, along with
artifacts and human burials. Also, data potential relates to site type. A large ancestral Puebloan
alcove village contains more data potential than does a one-room fieldhouse or artifact scatter.
Refer to CRIS-AR Data Potential definition.

Uniqueness

Refers to how common or uncommon the site is. A commonly found site would receive a lower
value than a one-of-a-kind site. For example, fieldhouses which are abundant in all culture
regions of the Southwest, would receive a low score. In comparison, a one-and-only Inscription
House type site (large, well preserved site with intact features) would receive a high score.

Capital Outlay

Refers to the amount of monetary expenditure or cultural value invested into the site by NPS or
society as a whole. A site that is regularly stabilized, maintained, and patrolled for interpretation
to the public would receive a higher number than would an unrecorded site. Capital outlay is
closely related to public visitation. Capital outlay is also closely related to the significance placed
on cultural sites by tribal society, members of which regularly visit excavated and unexcavated
front- and backcountry sites for religious or ceremonial reasons. Cultural value should contribute
significantly to the capital outlay of all sites at Walnut Canyon, Wupatki and Sunset Crater
Volcano National Monuments.

Visibility

Refers to how visible a site is or would be after implementation of mechanical fuel reduction.
Fuel reduction always increases visibility of sites. This can be advantageous for sites that are
interpreted to the public, but increases the potential for vandalism on backcountry sites. For
visibility to be considered a vulnerability, the affects of thinning and fuels removal need to be
immediately realized, not just a hypothetical situation.

Post-fire Erosion
Refers to the potential for erosion of the site after mechanical fuel reduction, prescribed fire or



wildfire and is closely related to slope, aspect, soils, and bedrock. A site on a 60% slope in
pumice colluvium would receive a higher number than a site on a flat mesa top with loess soil.
Represents an informal consideration of watershed and its possible impact on the site. Also
related to amount of heavy fuels on the site, since the amount of heavy fuels is closely related to
large fire probability and potential post-fire erosion.

Comments

Allows for any other notes pertaining to possible fire effects that might impact the archaeological
site being assessed such as previous evidence of burning (catfaces, fire scars, or oxidized soil or
rocks), site proximity to fire suppression infrastructure, and other values at risk (e.g. propane
tanks).



Table 4 - Overall Risk Potential

Two equations are used in combination to derive the overall risk potential value for the site being
assessed. The fire potential is determined by adding the fuel data (Total 1) and the topography
data (Total 2), then divided by the 108 possible points, then divided by 2, then multiplied by 100.
The site vulnerability is determined by dividing site vulnerability data (Total 3) by the 70
possible points, then divided by 2, then multiplied by 100. The overall risk potential is
determined by adding fire potential to site vulnerability. These values are then converted to place
the site in low, moderate, high, very high, and extreme risk categories.

Recommendations

Recommendations that mitigate fire effects damage to archaeological sites. Examples include
removal of dead standing or fallen fuels, thinning of ladder fuels, and/or clearing of all
vegetation around a site out to a specified distance i.e. 20, 40, or 60 feet. More detailed
recommendations make mitigation implementation easier.

Labor Estimates
Projected number of people and work hours needed to complete all mechanical fuel reduction on
and around archaeological sites.

Debris Disposal

Suggestions to Park Managers on how to dispose of mechanical reduction generated debris.
More detailed recommendations make mitigation implementation easier. See FLAG FMP (and
others) for guidance for implementing fuels management projects.



Flagstaff Area National Monuments
Archeological Site Fuel Load Assessment Form

Site No. Recorders: Date:
Site Type: Site Setting:

Table 1.

Fuel Data On Site Atound &lts Fuel Temp. (F")
Continuous Fuel (1-10) <90 1

Fuel Loading (1-10) 91-100 2
Ladder Fuels (1-10) 101-110 3
Crown Spacing (1-10) > 111 4
Fuel Temp. (1-4)
Subtotal

Total {On Site Total + Around Site Total)

Dead and down fuels on site: logs and stumps (1-4)
Rock Art Present (1=yes, 2=no)

Fuel Description (list species, fuel size and arrangements, fuels on or in features, etc.): _

Table 2.

Topography Risk Potential Calculations

Aspect (1-6)
Slope (1-10)
Heat Trap (1-4)
Total

Fire Potential

Total + Total
(Table 1) (Table 2) +=2X 100

108

Table 3.

S . .y
Site Vulnerability : SiteSeulnenzbility

Flammability (1-10)
Friability (1-10)
Data Potential (1-10)

Total (Table 3) +=2X 100
70

Uniqueness (1-10)
Capital Outlay (1-10)
Visibility (1-10)

Post Fire Erosion (1-10)
Total




Site No. Recorders: Date
Table 4.
Calculations Overall Risk Potential
Fire Potential
0-34 Low
Site Vulnerability
35-49 Moderate
Combined Total —
Overall Risk 50-64 £ -
Potential 65-79 Very High
>80 Extreme
Comments:
Recommendations:

Labor Estimates:

Debris Disposal:




Appendix D
Vegetation Removal Guidelines
Manual Thinning Treatments in NPS Developed Areas
Flagstaff Area National Monuments

The following guidelines are for manual vegetation thinning and wildland fuels removal
activities within the treatment perimeter around NPS facilities and visitor use areas. Note
that most developed areas are historic districts and special treatment considerations apply
(see below).

The treatment perimeter(s), sensitive cultural and natural resources, and vegetation to be
retained within 200 feet of structures will be marked in advance according to a standardized
marking system. Crew leads and cultural resource specialist will be familiar with the range
of treatments and marking system and will guide work crews accordingly. The work should
proceed according to the general sequence outlined below. If work crews have questions
about any aspect of manual thinning work, they should contact a member of the fire project
team (FPT) for clarification. Some questions may need to be resolved during on-site visits
by the FPT.

Work Restrictions:
= Off-road vehicle use is prohibited.

Disturbing the ground below the mineral soil surface in archeological sites is
prohibited. This includes disturbance caused by uprooting vegetation or dragging
vegetation across the ground surface.

The work crew leader will be briefed on other equipment, weather-related,
seasonal, or other work restrictions, as outline in the project plan.
Historic landscape vegetation flagged by the FPT for retention should only be
pruned.
Retain all succulents (cacti, yuccas, and agaves).

Project Area Access:
= Utilize designated vehicle staging areas and access routes.

Site-specific treatments around protected/sensitive cultural and natural resources:
= Ensure treatments do not adversely impact contributing features and vegetation
in Historic Districts and Cultural Landscapes.

o Cultural resource specialist will mark contributing vegetation to be
retained.

o Small-scale features (e.g. rock walls, paths) will be identified and will be
avoided when identifying staging and other work areas. Fuel will not be
piled on features.

= Follow ASHFR guidelines at identified archeological sites.
= Follow work crew guidelines, manual thinning treatments for sensitive natural



resources at marked natural resource features.

Invasive Plant Species:

Remove any non-native plant species within the treatment perimeter first. Place
the entire plant, or the plant parts that bear seeds, in plastic bags or other suitable
containers, and move off-site for disposal.

Best Horticultural Practices for Pruning Trees and Shrubs:

Flush-cut limbs at the junction with the next limb up, or with the main tree trunk.
Cut live branches just beyond the live collar tissue at the junction with the tree
trunk.

Cut dead branches at the end of living bark tissue growing over the base of dead
branches.

Use bottom and top cuts in the appropriate sequence to avoid tearing branches
and bark.

Support limbs with slings when they are too heavy to control by hand.

Scenic Quality:

Flush cut tree stumps as close to the ground as possible.
Do not pile or scatter slash in direct view of visitor use areas.
Remove lower tree limbs symmetrically around the base of the tree to maintain a
natural appearance.

Prune, trim, and remove vegetation with natural looking shapes and irregular
spacing patterns.

Treat vegetation to blend with adjacent vegetation at the treatment perimeter(s).
All tree boles to be left on-site should be bucked down so they are in direct
contact with the ground. Limbs should be bucked at random 1 to 3 feet lengths
from the main trunk to promote a natural appearance as they decay.

Annual work around every building, propane tank, or other structures built of or containing
flammable materials:

Remove dead limbs, pine cones, pine needles, and leaves from roofs and gutters.
Remove all limbs that directly contact or overhang within 10 feet of roofs. Flush
cut limbs at the next limb up, or with the main tree trunk.

Remove trees or limbs growing within 10 feet around chimney outlets. If
possible, this distance should be increased on the northeast (downwind) side.
Flush cut limbs at the next limb up, or with the main tree trunk.

Prune all landscaping shrubs and tree limbs in direct contact with building sides
back at least 12 inches. Flush cut branches at the next limb up, or with the main
tree trunk.

Remove any vegetation rooted or growing within rock walls.

Remove pine needles and leaf litter within 15 feet.

Remove dead and down branches and wood within 50 feet.



= [ffire intensity is anticipated to become severe or extreme from May-July, mow
standing dead grass and herbaceous vegetation within 30 feet.

Structural Protection Zone (within 50 feet of each structure):

= Remove all dead trees and shrubs.

= Cut and remove all trees and shrubs except those marked for retention as
landscape vegetation.

= On the retained medium to large diameter trees, remove all live and dead tree
branches up to 10 feet above ground level.

= Reduce litter and duff to a depth of 3 inches below landscaping trees and shrubs.

= Arrange for the FPT to inspect retained landscape and screening vegetation to
ensure canopy breaks meet treatment objectives.

Defensible Space Zone (within 200 feet of facilities, visitor use areas, travel and utility
corridors):

= Cut and remove all trees and shrubs except those marked for retention.

= On the retained medium to large diameter trees, remove all live and dead tree
branches up to 10 feet above ground level.

= Reduce litter and duff to a depth of 3 inches below retained medium to large
diameter trees.

= Arrange for the FPT to inspect retained vegetation to ensure canopy cover and
ladder fuel reduction objectives have been achieved.

Slash Disposal:

A range of options will be used to dispose of felled trees and slash and different
instructions may be provided directly to the work crew as work progresses.

Carry all fine fuels and litter at least 200 feet from buildings and 50 feet from roads
and utility corridors. Spread within tree canopy openings away from sensitive
resources (archeological sites, large trees, rare plant populations, etc.). Spread fine
fuels and litter to less than 4 inches deep.

Carry all wood and slash generated within the 50 feet structural protection zone to a
chipper or vehicle designated to haul material off-site for disposal. To minimize
handling time and ground disturbance, slash should be moved directly to the hauling
vehicle and transported off-site at the rate it is generated. If absolutely necessary,
temporary slash piles should be made at the nearest safe loading area.

If at all possible medium diameter tree boles (9 to 15 inches diameter) generated
within the 200 feet of structures should be cut into manageable sections and carried to
vehicles for off-site disposal.

Most tree boles up to 9 inches in diameter, limbs, and slash generated between the 50
feet and 200 feet perimeter can feasibly be bucked into manageable sections, carried
beyond the 200 feet perimeter, and scattered. Scatter within tree canopy openings
away from sensitive resources (archeological sites, large trees, rare plant
populations, etc.). Do not pile more than 1 foot deep.



= [fpiling and burning is necessary, tree boles can be piled and burned at carefully
selected sites at least 400 feet from structures.

= The crew may also be directed to transport and scatter wood chips, slash, and tree
bole sections or to build piles for later burning outside of the project area, depending
upon project timing and fuel loads within adjacent areas.
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