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Introduction

This report will serve as a summary of Prescribed Fire Operations 1998 calendar
year accomplishments. The purpose of this report is to have documentation of
accomplishment and other activities to aid Fire Program Managers in decisions
and program development at Grand Canyon National Park.

Goals
The goals of the Prescribed Fire Program at Grand Canyon National Park are:

1. Provide a safe working environment for all employees while working on
prescribed fire projects.

2. To meet or exceed prescribed fire targets for the fiscal year.

3. Adhere to all guidelines and policies concerning natural and cultural

- resources for all prescribed fire projects.

4. Provide adequate training opportunities for all prescribed fire staff to
further their career development and improve the prescribed fire
program at Grand Canyon National Park.

Staffing

The staff for Prescribed Fire Operations in 1998 consisted of a Prescribed Fire
Specialist (GS-0462-7/8/9), and two Forestry Technicians (GS-0462-05). The
Prescribed Fire Operations Staff participated in prescribed fire activities (this
includes planning, burn prep, burn operations, and other daily activities to have
the program run — i.e. personnel, staff meetings, etc.), fuel sampling, meetings
(usually outside of staff — i.e. with other park personnel and other agencies),
fire-use activities and as fire monitors. Please reference the following table for a
breakdown of crew activities. Crewmembers kept a daily log of activities. The
day activity was categorized by the activity that took most of the day. The days
in Table one include both Forestry Technicians. Both of these tables do not
include overtime days spent doing the various activities.

Table 1: Two GS-0462-05

Category | Prescribed Fire Fuel Training | Meetings | Suppression | Suppression Assist Other NPS &
Fire Use Sampling Fire Aide Agencies in Rx Fire
Days 95 44 26 32 4 41 29 19
Percent 33% 15% 9% 11% 1% 14% 10% 7%




Table 2: One GS-0462-7/8/9

Category | Prescribed Fire Training { Meetings Furlough A/L, S/L, & | Suppression
FSL

Fire Use include . Fire
instruct
Days 143 23 29 12 10 30 3
Percent 57% 9% 12% 5% 4% 12% 1%

The Prescribed Fire program has funded other positions in fire and resource
management to complete compliance and other work to ensure the success and
progress of the prescribed fire program at Grand Canyon National Park.

Prescribed fire funded seven suppression personnel for 120 days in 1998. These
personnel assisted in prescribed burning prep and execution of prescribed fire
projects. Prescribed fire also funded one GS-7 to attend RX-300 (Prescribed Fire
Burn Boss). 4

Prescribed fire has funded one GS-07 GIS technician, one GS-09 archeologist and
two GS-05 archeology technicians. Appendix A contains the GIS 1998
accomplishment and 1999 program goals and schedule. Appendix B contains the
Archeologist 1998 accomplishment and 1999 program goals and scheduie.

Fuel Moistur nitori mm

The fuels moisture-monitoring program is based on the protocols of Grand
Canyon National Park’s guidelines. These protocols and guidelines are found in
Fire Monitoring Handbook for Grand Canyon National Park. Appendix C
summarizes where fuel data was collected and what was sampled at each .
location. Appendix D contains year-end graphs of live and dead fuel moistures.
This information was used for prescribed burning, fire-use fires and for
monitoring trends at Grand Canyon National Park. All of the material was
displayed in key locations for fire personnel to observe.

The current protocols and guidelines are currently under review and will be
changed for the 1999 fire season. The reason for these changes include
representative sampling sites and a more standardized system for both South
Rim and North Rim. This effort will be done jointly between the Fire Effects
Specialist and the Prescribed Fire Specialist. Along with changes in protocol, the
prescribed fire specialist will attempt to establish a system that tracks trends in
data such as 1000-hour fuel moisture departures from long term averages, ERC
(energy release component) and 1000-hour minimums and maximums. These
will be done in graph form and available for Grand Canyon personnel.



-Year Burn Plan and er Burn R ions

The current 5-year burn plan worked well for resource management and fire

~ management in the 1998 calendar year. Appendix E contains the current 5-year

burn plan. The Prescribed Fire Manager and Prescribed Fire Spedialist have
developed a burn rotation for the South Rim (appendix E). This burn rotation is
for the Ponderosa Pine and Pinyon-Juniper Fuel types and is designed to help
managers determine burn priorities for the next several years. The next step for
development of a burn rotation is a rotation for the North Rim. Once thisis -
done, the several year burn rotations will replace the 5-year burn plan. The
development of these rotations will help with FMH Plot Schedule, compliance
work and budget development. For the 1999 season, a bumn rotation will be
started for the Mt. Emma area. This area has not had any previous burn units or
FMH plots installed to promote the natural processes of fire. This effort will be
done jointly between the Prescribed Fire Manager Prescribed Fire Specialist and
Fire Effects Specialist.

Several long term and landscape burn plans were written in 1998. These plans
are designed to last for several years over thousands of acres. Plans written in
1998 include Walhalla (13,000 acres, North Rim), Outlet (10,000 acres, North
Rim), Bright Angel Mechanical Treatment and Prescribed Fire Project (460 acres,
North Rim), Horsethief (5,500 acres, South Rim) and Topeka (2,532 acres, South
Rim). Other burn plans started in 1998/1999 for this objective include Walla
Valley (6,000 acres, North Rim), Boundary (8,500 acres, North Rim),
Nankoweap, Imperial, Hayden, Vista I and IV, Greenland and Kibbey (3,200
acres, North Rim), and Long Jim I, II, III, Picnic (5,300 acres, South Rim). A
map of the all the current burn units for Grand Canyon National Park is located in
Appendix F. Smaller unit burn plans were also written in 1998 and include
Watson I (300 acres, South Rim) and updates to the Lonetree Project Area (900
acres, South Rim).

Pr ‘ ir

The following pages cover summaries of all completed prescribed fire projects for
1998. Please note when looking at cost, some units contain only FY98 cost and
other figures contain FY98 and FY99 costs. A true calendar-year cost of projects
was unavailable at the time of this report due to many factors beyond the
Prescribed Fire Specialists control. Appendix G contains a spreadsheet showing

all prescribed fire projects and total costs. Again, this chart in appendix G is only
for FY98 and contains information from calendar year 1997. Appendix H :
contains all prescribed fire project maps. These project maps will show

treatment and/or burned areas for projects that are several thousand acres in

size or multi-year projects.
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Topeka Prescribed Fire Project
Unit Information:

Size: 2532 acres

Location: South Rim

Fuel Type: Ponderosa Pine

Number of entry: Second Entry
Operational Periods: Two burning periods
Unit Cost: $104,843.71

Cost per Acre: $41.41

OPERATIONS: This unit was a second entry burn that occurred over two days in the
spring of 1998. 10 BLM Smokejumpers, Arrowhead Interagency Hotshot Crew, 1 Type 3
BLM engine, 2 Type 3 NPS engines, 1 Type 6 NPS engine, 3 Type 6 FS engines, Rx
monitors from GRCA and other misc. personnel from GRCA NP were involved in the burn
operations of this unit. Several other people from GRCA NP were involved including
public information, interpreters, logistical support, dispatch and other functions to
support the personnel.

SAFETY: There were no significant incidents or accidents conceming this burn. CA-1's
were filed for strep-throat (1), general iliness (2), and insect bite (1). There was no lost
time on any of the claims.

Helicopter: The GRCA NP helicopter was used during burn operations for this unit.
The helicopter was used for dispensing Ping-Pong balls (firing operations),
reconnaissance, and smoke management concerns. The helicopter flew for 10.2 hours
and cost $14,479.31. All operations were safe and accident free.

SMOKE MANAGEMENT: GRCA NP worked with ADEQ and Carl Bowman, GRCA Air
Quality Specialist, to manage the smoke for this prescribed fire unit. No emission
standards were broken during any operational periods. DataRams were used to
measure particulate matter in key locations surrounding the prescribed fire activities.
GRCA personnel took photos of smoke at different times throughout a 24 hour period to

- show smoke flows and impacts to the Grand Canyon and Village area. A few smoke

complaint letters were written by the public and responded to by the Prescribed Fire
Management Staff.

Public Information: There were several public contacts made for this project. Public
Service announcements, press releases, and site bulletins were done for this project. A
general fire phamplet/handout was given to all visitors via the gate on days when smoke
was visible (usually firing operation days). This handout explained the role and benefits
of fire. All residents and local hotels were given (delivered by GRCA personnel or posted
on door) a general statement and map about the project. Interpreters roamed all
overlooks and areas where general publics were, to talk about the prescribed fire
project.

See appendix H for map.
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Unit Information:
Size: 241 acres (FY98) total 259 acres (Unit is 1030 acres)
Location: North Rim
Fuel Type: Ponderosa Pine and Mixed Conifer
Number of entry: First Entry ,
Operational Periods: 7 burning periods
Unit Cost: $7,566.91 (FY98 cost only)
Cost per Acre: $34.24 (FY98 cost only)

ERATI : This unit was a first entry burn that occurred over seven burning
periods in the fall of 1998. 1 volunteer from the Southeast Region, 5 BLM
Smokejumpers, Rx monitors from GRCA and other misc. personnel from GRCA NP were
involved in the burn operations of this unit. Several other people from GRCA NP were
involved including public information, interpreters, logistical support, dispatch and other
functions to support the personnel. -

s_g:'g]x: There were no significant incidents or accidents concerning this burn.

Helicopter: The GRCA NP helicopter was used during burn operations for this unit.
The helicopter was used for reconnaissance, and smoke management concerns. All
operations were safe and accident free.

SMOKE MANAGEMENT: GRCA NP worked with ADEQ and Carl Bowman, GRCA Air
Quality Specialist, to manage the smoke for this prescribed fire unit. No emission
standards were broken during any operational periods. GRCA personnel took photos of
smoke at different times throughout a 24-hour period to show smoke flows and impacts
to the canyon. _

Public Information: There were several public contacts made for this project. Public
Service announcements, press releases, and site bulletins were done for this project. A
general fire phamplet and/or handout was given to all visitors via the gate on days when
smoke was visible (usually firing operation days). This handout explained the role and
benefits of fire. Interpreters roamed South Rim overlooks and areas where general
publics were, to talk about the prescribed fire project. The Widforss trail was closed for
about three days of this operation. The operations staff made a lot of public contacts
during burning. This bum was visible from the road and created a lot of interest in
Grand Canyon'’s Prescribed Burning Program. :

See appendix H for map.



Village Fuel Break — Mechanical Treatment and Prescribed Fire Project

nit Information:

Size: 60 acres thinned (FY97), piled (FY97) and burned (FY98)

(Unit is 2000 acres)

Location: South Rim

Fuel Type: Ponderosa Pine and Pinyon Juniper

Number of entry: First Entry

Operational Periods: Various through out summer for thinning and
winter for buming.

Unit Cost: $8,887.62 (FY98 only)

Cost per Acre: $148.13 (FY98 only)

OPERATI : This unit was a first entry treatment that occurred over the
summer and winter of FY97 and FY98. 1 volunteer from the Southeast Region, 5 BLM
Smokejumpers, Rx monitors from GRCA and other misc. personnel from GRCA NP were
involved in the burn operations of this unit. Several other people from GRCA NP were
involved including public information, interpreters, logistical support, dispatch and other
functions to support the personnel.

SAFETY: There were no significant incidents or accidents concerning this project.
Helicopter: The GRCA NP helicopter was not used during any operations for this unit.

SMOKE MANAGEMENT: GRCA NP worked with ADEQ and Carl Bowman, GRCA Air
Quality Specialist, to manage the smoke for the piles from this unit. No emission
standards were broken during any operational periods.

Public Information: There was not a lot of public interest concering the burning of

the hand piles. Information concerning the burn and smoke was posted in key locations
throughout the park and on information boards. A message was posted daily for all park
employees concerning the burning of the hand piles. There were no smoke complaints.

See appendix H for map.



ri Angel Mechanical T nt and P ribed Fire Proj

Unit Information:
Size: 34 mechanical treatment (Unit is 460 acres)
Location: North Rim ,
Fuel Type: Ponderosa Pine and Mixed Conifer
Number of entry: First Entry
Operational Periods: 14+ days
Unit Cost: $37,379.40 (FY98 only)
Cost per Acre: $1,098.15 (FY98 only)
OPERATIONS: This unit was a first entry treatment that occurred over the

summer and fall of FY98. Arrowhead Interagency Hotshot Crew and personnel from
GRCA NP were involved in the mechanical treatment operations of this unit. Several
other people from GRCA NP were involved including public information, interpreters,
logistical support, dispatch and other functions to support the personnel. The
interpreters and public information done for this unit was imperative to the success of
this project. This project is highly visible to the public and there was a lot of concern
over project necessity and overall goals of the project.

SAFETY: There were no significant incidents or accidents concerning this project.
Helicopter: The GRCA NP helicopter was not used during any operations for this unit.

SMOKE MANAGEMENT: There were no smoke management concerns for this project
in 1998.

Public Information: There was a lot of public interest concerning the purpose and
goals of this project. Information concerning the thinning for defensible space was
posted in key locations throughout the North Rim. Once the project was explained to the
general public, there was on the site support. Fire Management Staff is still working on
internal concerns and is working closely with North Rim Staff to ensure success of this
project.

See appendix H for map.
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GIS 1998 Accomplishment and 1999
Program Goals

Appendix A



PRESCRIBED FIRE MANAGEMENT
YEAR-END SUMMARY
FIRE GIS/FARSITE MODELING ACTIVITIES
1998
Chronology

July 15 through August 9, 1998

~ The mapping base (DOQQs, or Digital Orthophoto Quarter Quads _
merged with DRGs, or Digital Raster Graphics) was photo-interpreted and
delineated into fuel models/forest-types, sufficient to permit field
verification on the Walhalla pilot project.

~ Cartographic Technician started August 2.

~FARSITE NT Workstation configured and networked into GRCA/CPFS
NT/UNIX system.

~ Purchasing requests submitted for equipment needed in support of Field
Season.

~ Field Maps plotted providing coverage for entire Walhalla Plateau.
August 10 through September 17,1998

~ Field work initiated at north end of Walhalla Plateau. Temporary camp
facilities set up at north end of Walhalla Plateau.

~ Field verification of 453 Fuel Model/Forest Type polygons completed for
entire Walhalla Plateau.

September 18 through October 24, 1998

~ GIS Correction of Field verified polygons, completed.

~ East Walhalla Burn Plan Map delivered to South Rim.

October 25 through November 19, 1998

~ GIS Fuel Model/Forest Type data attribution for Walhalla Plateau
completed (includes canopy cover, vegetation classification and
quantification, crown dimensions).



~ Presentation of GRCA Restoration Ecology/FARSITE
Modeling/GIS/Computer Mapping at Old-growth Definition Symposmm at
Harvard Forest (Massachusetts).

~ Submission of abstracts for paper to be presented to 1) Joint Fire Science
Conference and Workshop (Boise, ID), and 2) ESRI GIS Conference (San
Diego CA).

November 19 through December 4, 1998
~ Dan Spotskey and Don Bertolette attend week-long FARSITE Fire Area

Growth Modeling Training at Marana, Arizona and are successfully
certified as official FCNs (FARSITE Computer Nerds).

~ Presentation of GRCA'’s Prescribed Fire Management FARSITE program
progress.

~ North Rim 1998 Fire Map (Transept, others) delivered to GRCA

December 5 through December 30, 1998

~ First pass at Fuel Model/Forest Type pelygon delineation completed for
following quads on North Rim — Havaupai Point, Shiva Temple, Bright
Angel Point, Point Imperial, Little Park Lake, and Kanabownits Spring.

~ AML written, run, for automated processing of Resource Photomaps
(hybrid of DOQQs and DRGs). Production of draft ‘Photomaps’ initiated.

~ Draft versions of Resource Photomaps successfully produced.

~ Prescribed Fire Unit Boundary Maps (8.5” x 11”7, 117 x17”,22” x 34”,
36” x 44”) completed, with new labeling schema. *

Conclusion

With the completion of this field season’s mapping of the Walhalla Plateau,
our ability to utilize pattern recognition/photo-interpretive skills has
provided us with good model for Fuel Model/Forest Type prediction, and a
solid base for collection of field data for the rest of the North Rim. With the
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winter assembly of wind, weather, and other ancillary data, preliminary
FARSITE modeling, and model calibration could begin by early spring.



»

PRESCRIBED FIRE MANAGEMENT
FARSITE FOR 1999

The FARSITE Fire Area Growth Modeling program is on schedule, as field
data collection and field verification of Fuel Model/Forest Type (FM/FT)
polygons for the Walhalla Plateau are complete.

Current activities include preparations for ‘modeling’ North Rim FM/FT
polygons after those occuring on Walhalla Plateau, anticipating similar
elevational and latitudinal ranges.

Future Activities follow in a chronological fashion:

By May

Both FCN’s to be ‘Red-carded’

Preliminary FARSITE Model calibration (based on Walhalla data) should
begin by April.

With successful ancillary data collection (wind, weather, slope, aspect,
elevation), preliminary FARSITE Model runs for the North Rim could
begin prior to field season.

Develop Fire Perimeter Acquisition Protocols

Be ready to run FARSITE on active Fires

Resource Maps (Photo/Topo) complete

By October

Complete North Rim Polygon Field Verification

Acquire Fire Perimeters per above protocol

Use FARSITE During Active Prescribed/Wild Fire

By December |

Start South Rim polygon delineation of Fuel Models/Forest Types
Start Fire History acquisition and integration

With such progress likely, it is important to anticipate facilities, equipment,

training, and certification needs, well in advance.

Lodging Needs— With known shortages for lodging on the North Rim, and
the anticipated duration of the field season, lodging is a critical
consideration.

With the offer (by GIS Tech) of a PORV (Privately Owned Recreational
Vehicle) to serve as 1) North Rim seasonal residence, and as a Science
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Center GIS Remote Lab/Office; provision of a North Rim RV space (power,
water, sewer, phone) would be function- and cost-effective. PORV would
initially function as a residence and office during the week while work is
close by, and over the weekends for field equipment storage, and as needed
for weekend lodging. As field season progresses and field work gets
progressively further from the North Rim, the PORV during the week would
function as a field office, and during the weekends, as needed for lodging,
and/or storage site. ‘

Transportation Needs — To access remote sites located throughout the
more remote locations of the North Rim, a reasonably heavy-duty vehicle
should be provided. Not solely for crew transport over primitive road
conditions, it may on occasion be used to transport pack horses (needed to
access wilderness camp locations where primitive roads are non-existent).
The vehicle would be needed for transportation between Flagstaff and the
North Rim.

Equipment Needs — The following equipment needs are general and will be
specified in DI-1 requisition forms, at a later date:

1) a high capacity laptop computer capable of performing FARSITE
Modeling tasks under field conditions associated with Fire Use and
Prescribed Fire Management Scenarios, with associated hardware to make it
functional in field conditions (large format — 11”x17” Epson inkjet printer,
AC/DC power inverter) [$7000-$9000]

2) a scanner, for converting paper manuscripts, photos, and slides to digital
format [$600-$1000]

3) the appropriate cabling and GPS receivers for various fire management
activities (not limited to perimeter data collection) [$100 - $3000]

4) 9” x 9” and 18” x 18” (latter size to be given to Prescribed Fire Mgmt.,
after Field Verification Work done) color aerial photography (NHAP) for
North and South Rims (Cost Not Known, as this should be a combined

~ purchase, for economy of purchase) [estimate our portion to be $2500]

5) dedicated slide carousels for presentations [$100]

6) a laser measuring device capable of simultaneously measuring horizontal,
slope, and vertical distances (for collection of tree heights, crown size)
[$2500-$3000] '

Training/Certification Needs— For both data collection and fire



management activities _
1) Initial firefighter training classes sufficient to acquire ‘red card’ rating,
as well as additional and advanced wildland fire activities (sufficient to
permit ground- and air-based activities)
2) Packhorse Management 101 (Care and Feeding of Wilderness Stock). |
3) Appropriate First Aid, CPR, training as required for crew supervisors
4) Tuition Reimbursement for Restoration Ecology classes at NAU

Presentation of Papers — With two presentations of paper currently
planned (Boise ID in June, San Diego in July), and involvement as
FARSITE Instructors anticipated in future FARSITE Model training
sessions, preparation and travel time should be anticipated.



Appendix B: Archeology 1998 Accomplishment and
1999 Program Goals
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GRCA RX Fire Archaeology
Accomplishments

Completed Clearances and Assessments

Walhalla
e 14,242 project acres
e 394 recorded cultural resources within project
e compilation of archaeological survey information dating back to 1918

Topeka
e 1,939 project acres

e compilation of information from four prewous prescribed burns and a total of ten
earlier clearances

60 acres along perimeter and interior roads surveyed for current project
e 42 archaeological sites recorded within project
9 archaeological sites would be adversely effected by fire and were protected.
—> These included historic Native American wickiups and a sweatlodge as
well as Historic Anglo sites.

James T. Owens’ Drift Fence Assessment
e Assessment of 1.15 miles of drift fence constructed in 1919 bv James T. Owens
e Ultimately deemed ineligible for the National Register

North Rim Boundary Drift Fence Assessment
o Assessment of 7 miles CCC fence built between 1938-1941
e Deemed ineligible for the National Register

Fieldwork in Progress

Horsethief Burn Unit
e AsofDec 31, 1998:

—> 516 acres surveyed
— 60 sites recorded (total site acreage: 108)

North Rim Mechanical Burn Unit
e No fieldwork needed, pulling together previous surveys and known sites.
e Anticipated completion: January, 1999
e 5 sites within project area.



Personnel

At various times over year, 11 archaeologists worked on RX Fire projects as well as other
ongoing projects

In October, 1998 3 term positions (funded by RX fire) were filled
e GS-9 Archeologist

e 2 GS-5 Archeological Technicians
e Also 1 term GS-5 Arch Tech who floats between prOJ jects but works primarily for fire

Management Documents

Annual Work Plan
e Based on 5 Year Burn Plan
e Outlines work priorities and projected activities for crew for 1999

o Signed off by FMO, Chief of Cultural Resources, RX Fire Manager, RX Fire
Archaeologist

Draft Document Outlining Compliance Methods

o Includes legal framework, sampling strategies, survey methods, site documentation
guidelines

Developing Survey Plans for Each Burn Unit
o Unit-specific sampling strategies
e Includes previous surveys, known sites, and other background info

Paper by Amy and Tonja accepted for presentation at George Wright Society annual conference.

o North Rim Complex Fires: Integrating Fire Use and Resource Protection at Grand
Canyon

e March, 1999, Ashevxlle NC



Fiscal 1999 Work Plan
Grand Canyon National Park
RX Fire Archaeology
(3 person crew)

Tentative Schedule

< November 1998
» Fieldwork -
' ®  Horsethief Sub-Umt 3 Survey and Site Recording Con’t
> Office -
®  Fiscal 1998 Summary
October 1998 Summary
Data entry and artifact processing from Horsethief Sub-Unit 3
Survey Plan for Shoshone Point Burn Unit
Background research for Historic features in Horsethief (tank, fences, roads)

% December 1998
> Fieldwork -
s Priority 1: Shoshone Point Burn Unit, Survey and Site Recording
= Priority 2: Horsethief Burn Sub-Unit 3 Survey and Site Recording Con’t
> Office -
= November 1998 Summary
Data entry and artifact processing from Horsethief Sub-Unit 3 and Shoshone
Background research for Historic features in Horsethief (tank, fences, roads)
Bright Angel Point compliance document
Survey strategies document

DECEMBER 15, 1998 - Meeting between Amy, Jan, Ken, and Kim to assess progress and priorities.
JANUARY 1, 1999 - Bright Angel Point compliance document complete.

< January 1999
» Fieldwork -
®  Priority 1: Shoshone Point Burn Unit, Survey and Site Recording
s Priority 2: Horsethief Burn Sub-Unit 3 Survey and Site Recording Con’t
> Office -
=  December 1998 Summary
Data entry and artifact processing from Horsethlef and Shoshone
Survey plans for Horsethief Sub-Units 1, 2,4, 5 :
PA with SHPO re: this program (survey strategies, site rccordmg, fence treatment, etc)
Survey Strategies document

JANUARY 31, 1999 — Final Survey Strategies Document and Dt;aft PA re:this program.

< February 1999
> Fieldwork —
= Priority 1: Shoshone Point Burn Unit, Survey and Site Recording
*  Priority 2: Horsethief Burn Sub-Unit 3 Survey and Site Recording Con’t
» Office—
*  January 1999 Summary
Data entry and artifact processing from Horsethief 3 and Shoshone
Survey plans for Vista IV/Kibbey/Hayden/Vista I/Greenland/Imperial/Nankoweap
PA with SHPO regarding treatment of historic fences
South Rim Pine Survey Plans

-.' : ‘ -I- - '-.‘d ;'l ‘ - " ‘
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MARCH 1, 1999 —Shoshone Point compliance document complete.
Final PA with SHPO.

Meeting between Amy, Jan, Ken, and Kim to assess progress and priorities.

< March 1999
> Fieldwork -
®  Priority 1: Horsethief Sub-Unit 3
s Priority 2: South Rim Pine (to be determined)
> Office -
= February 1999 Summary
s Shoshone Point artifact processing and and data entry

APRIL 1, 1999 — Horsethief Sub-Unit 3 compliance document complete.

< April 1999
> Fieldwork
®  South Rim Pine (to be determined)
» Office
s March 1999 Summary :
*  South Rim Pine (to be determined) data entry and artifact processing

% May 1999
> Fieldwork - :
= Start on Outlet as soon as weather allows
= Otherwise, South Rim Pine (to be determined)
> Office -
s April 1999 Summary
*  Outlet data entry and artifact processing

JUNE 1, 1999 - Méeting between Amy, Jan, Ken, and Kim to assess progress and priorities.

> June 1999
> Fieldwork -
s Finish Outlet
> Office -
= May 1999 Summary
= QOutlet data entry and artifact processing

JULY 1,.1999 — Outlet compliance document complete.

< July 1999
» Fieldwork -
s Priority 1: NWIV )
s Priority 2: Vista IV/Kibbey/Hayden/Vista I/Greenland/Imperial/Nankoweap
» Office - .
s June 1999 Summary
s Outlet data entry and artifact processing
s NWIV fence assessment, data entry
s South Rim Pine Survey Plan

AUGUST 1, 1999 — NWI1V compliance document complete (including fence assessment).

*  August 1999
» Fieldwork -
s Vista IV/Kibbey/Hayden/Vista I/Greenland/Imperial/Nankoweap
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» Office -
*  July 1999 Summary
=  Vista IV/Kibbey/Hayden/Vista /Greenland/Imperial/Nankoweap data entry and artifact processing

SEPTEMBER 1, 1999 — Vista IV/Kibbey/Hayden compliance document complete.

< September 1999

» Fieldwork - ' '
= Vista IV/Kibbey/Hayden/Vista I/Greenland/Imperial/Nankoweap
=  South Rim Pine (tbd) Bum Unit

» Office -
= August 1999 Summary
=  South Rim Pine (tbd) data entry and artifact processing
s Fiscal 99 Summary
= 2000 Annual Work Plan

OCTOBER 1, 1999 - Vista IIGreenlandllmperial/Nankoweap compliance documents complete.
South Rim Pine (to be determined) compliance document due.
Fiscal 2000 Annual Work Plan complete.

Prepared by:

(o -t T e Doe 171778

Amy Horn-Wison / Archaeologist

Reviewed by: _ .
M ’ Date: / 2 / |4 é f
‘Ken Kerr Pfescribed Fire Manager - M
Approved by:

/\ Q,D\ ATy Qbh | Date: = \\3-\ag

J@alsom Chief, Branch of Cultural Resources

) Ve A 2 /262 £ 72

Dan Offogge Chief, Branch of Fire and Ayidiion




Survey Priorities (arranged by preferred burning schedule).
(After 10/21/98 meeting between Amy, Ken and Kim)

Survey Block Compliance Due Burning Dates
N Rim Mechanical Jan 1, 1999 ongoing
Horsethief Sub-Unit 3 April 1, 1999 Spring 1999
Shoshone March 1, 1999 Spring 1999
Outlet July 1, 1999 Late Su-Fall 1999
NWIV August 1, 1999 Late Su-Fall 1999
Vista [V/Kibbey/Hayden Sept 1, 1999 Fall 1999
Vista I/Greenland/Imperial/Nanko | Oct 1, 1999 Fall 1999
**Horsethief Sub-Units 1,2,4,5 - April 1, 2000 Spr 2000
South Rim Pine (tbd) Oct 1, 1999 Spr 2000
**Pasture April 1, 2000 Sum 2000
**Sublime/Walla Valley Aug 1, 2000 Fa 2000
**Uncle Jim Aug 1, 2000 Fa 2000
**Boundary Aug 1, 2000 Fa 2000

** = timelines for compliance are based on burning preference. All of these surveys will not be completed on

schedule with current personnel.
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Appendix C: Grand Canyon National park Fuel
Moisture and Fire Weather Monitoring Program




Grand Canyon National Park
Branch of Fire and Aviation Management
Fuel Moisture and Fire Weather Monitoring Plan

R 10 1000
Station | Location | I Litter/ [hour | hour |[Live | Wx Rain '
Name/ID | Elevation | M Duff | TLFM | TLFM |FM Station | Gauge | Hygro
Bright .
Angel :f,‘,’;‘m Yes Yes :
020211 | 8300’ North NO RAWS | RAWS No RAWS N N
Lindberg }'{ii']‘]db“g Yes Yes
020220 | gg00 North | NO | RAWS | RAWS | No | RAWS | N N
NRim
Entrance Duff
Tower .
Tower | g165 North | Only No 5 min. No Manual | Y N
Walhalla . RAWS
Walhalla | Plateau Duff Yes QUGA l'll‘y‘fvfg ;f
020222 | 8332 North | Only | RAWS | Smin. | Smin. | moyed Y N
, Swamp
Swamp | Ridge Road Duff QUGA
Ridge | 7960 North | Only NO 5min. | 5min. | Manual Y N
South Gate
South Roacl' .| Duff
Gate | 7000 South [ Only NO S min. No Manual Y Y
Tusayan | Tusayan :
020207 | USFS Yes Yes :
South No RAWS | RAWS No RAWS N N .

6/12/98
Fire:planning
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Appendix D: Year End Summary: Fuel Moistures Live
and Dead




21D -

a)eq 9|dwesg

N e © L@ @ AL ) o
S g R

N

O

g

5
WY YINOS 2IN}SIO [aN4 ¥NnQ



OIUDId

ajeq ajdweg

vZiol oL/0L 92/6 cLi6 62/8 SiLig V8 8tiL viL 6L/9
| %070

- %0°01

%0°02
i Bl L R T T A P v Siie - %0°0¢
- %00p

| TR e el S Bt
- %009

IO\ |9n4

ains

- %0°0L -
%008

- wry
Uyinos ¥H-0001 dINIsio |9nd




ebpRydwiems —y— ejjeyjem—@3— JomolL AN—e—

ajeq ajdwies

o |
%0°0
%00Z o
%000 -
%009 m
- %008 O
%0°00L S
%00z ®




JOMOL 3N -7 abpRidwuems -E- ejjeyjem —o—
9jeq ajduwes

0c/0L SZ/6 ¢Li6 6¢2/8 SLI8 L8 8LIL VvIL 6LI9

o._

RN A A R R O 00000000 o o 22302902000 \ c °

e e T 0
AR 3

. %0702

%0°0%

%009
%0°08
%0°001

S T S S QOQN—‘
R L RN MR O e 3 R Ao 3 A S S
L - e - S : . (1]
M,éhiﬁwy . . .. . :

2

,
S

.....%,...,.,? . . . . .. °\ clcw

>$~..§ . . . . ° F

..;f«.%% .. .
vietetoies o 3 5 DR avie e % R 3 oiieviels 3 >

R w‘..". SRR 3 3 3 TR 3 X .

SRR e : S 5 e S 3 : SR O\ o- cm —

Wiy YHoN aimsiop [and yng

3
SRR S

3 SR ngw.”am%, ..m o /w.”a..m...ﬂl 5
.
- e R

aln}sioN 4na




abp1y dwems —&- ejjeyiem —o—

ajeq ajdwesg
PN
© S

%0°0
.
%0°001

%0°0S1

2i1n}sIop |on4

%0002




AppendixE: 5-Year Burn Plan and South Rim Burn
Rotation Schedule

l. ! ! ..n -!. -! = _ . — . .\-\_- y —-,_ ! _‘.”\‘ R— . —n.}.,.., R - - . . . - . ) L



Wd G1'966/21/e SXNVIdNYNGHVIAS

JOAIL 'SSHOLAIM '13TLNO €T’} NOOVHA ‘Il OAIL ‘S1INNENS JO S1SISNOD 103rodd 1311N0

<09 ;
odl n a5 206 W “NIAAVH/AIEEINN VISIA
oal n v 1274 o AMVYANNO8
n n dis 09 6 Wid HLNOS NOLONIAOD]  OELO 6000 0002
n n a8 09 8 WY HLHON NOLONIAOD}  ¥2Z0 8000 000z
n n a8 08 L €220 L0000 0,0074
odl n 418/dS 0002 9 o 9000 oo0z
odl n 4/8/dS 005} S 103rO¥d 3INid Wi HLNOS]  XXX0 G000 0002
o8l n 418/dS 00S v J3IHL3SUOH}  SZIO yO00 0002
oalL n v () € TVOINVHO3W W HLNOS) 8210 €000 0002
n n 4/8/dS 0002 [4 VIWVHIVM] 6120 2000 0002
n n w osi 3 TYOINVHO3W WItf HLHON] 0220 1000 0002
JONVAVITO, FONVVYITO Nung d3lv3yl 38 Hv3A
ADOT0IHOUY| 34707UM 40 NOSV3S| Ol SFUOV] ALMONd ANVN LO3r0¥d . #03av #S0VS TvOSHd

¥v3A TwOSid 1X3N 3H1 O1 A3AON 38 TIM S103r0¥d 3131dWOONI ‘9
YIOVNVIN ¥4 A38IHOSIHd FHL HONOYHL AILVNIQHOOD 38 TIM SFONVHVITO ¥O4 SALIORId 'S
"'SIONVHVITO 103r0¥ud Vd3IN
40 NOILITdINOD ANV 'SH313WVaVd NOILINOSIXd LO3rodd ‘avo 3uld n_Z(.._n_.__>> LNIHHNO ONIGNTONI SHOLOV 4O ALIIHVA ¥ NO INIANI3A 38 TIM 03131dWOD SI 103rodd V AvaA TWNLOV 3HL
WAVd TYNOILYN NOANVD ONVHO LV S103r0dd JHl4 038IMOS3Md ONINNYId 04 3AINO V SV 3A¥IS TIM NV SIHL ¥
03137dIWOD 38 O1 = 081 ‘FONVYUVATO 1SVd 40 31vadN = N :SAONVUVITO TwIIO0T0IHIUY 't
NU3ONOD 40 $3103dS HOd SAIAUNS 3LVAdN = N TMO Q3L10dS NVIIXIW = OSW :SIONVUVATO 3JIT0TUM T
SNOSVAS TV =11V !TIVd =d ‘HIWWNS =§ ONRIdS - dS NUNEA 40 NOSVAS '} ‘S31O0N

SFUOV!
Co PR R : S Y 104
31vadn 3a1vadn [ 8 ALLISIMHLNON] 8020 6066 6664

odL aLlvadn v 004 ] IVOINVHOIW W HLNOS] 8210 8066 6661
31vadn alvadn WS/dS ooy L EENTE Vel BENYAYe) 1066 66614

o T 31vadn A5/dS 00g} (] ANOHSOHS] 6210 9066 6664

o081 31vadn v 005 S 43HL13SAOH}  SZIO 5066 6664
3Lvadn OSW ElS ooy v LOAIL}  80ZO 066 6661
31vadn OSW 418 008 £ ssyodam| sozo £066 66614
a1vadn OSW 45/dS 0054 [4 VIIVHIvM] 6120 2066 6664
31vadn . 3lvadn v 05k V TYOINVHOIW I HL¥ON] 0220 1066 6661

3ONVUVIID IDNVAUVITO Nung a31v3ul 38 vaa
ADOT0IHOYY| 34107M 40 NOSV3S| OL STAOV| . ALIHONd 3WVN LO3M0¥d #03av #SOVS VosHd
NVYd NN ¥v3A SAHE

HYVd TYNOLLYN NOANVD ONVHO

- - ¥ 8 2 i 2 o8 4 '



. o5se
n 06 ] AMNVADEONVAING
oalL n As/ds 2961 L
n n Asids 0001 9
n n 48 005 5
n n sids 0002 v 13uno] z=ezo 0ZO 00z
n n As/ds 0002 £ vivivm] 6120 £020 200z
081 n W 004 z TVOINVHOIN Wi :SOmﬁ 8210 020 z00Z
n n ™ 00l ' TYOINVHOIN WRI HIMON] 0220 1020 zooz
ONVEVID) IONVAVITO Neng Q3aLv3dida UVAA
ADOI0ZHOUY 3470M 40 NOsvas) oL mwmu<_ ALRIONG INVN LO3rONd soaav | #sows WOsId

"SLINMOBVYNYY -HNAITYOX3 ‘AT TIVA VTTVM 1i 8 | SNINENS SLINNENS 40 S1SISNOD LINN A TIVA VITYWANNIENS 'L
HV3A TVOSI4 LX3N 3HL OL 3IAONW 38 TIM S103r0¥d 313 1dWOONI 9
HIOVNVIN 3813 O3BIOSTAd FHL HONOUHL AILVYNIGHOOD 38 TUM SFONVHVYITO HOd STILIHNOIND 'S

"SIONVHVITO LO3roUd VdaN
40 NOILITdNOD ANV "SHILINVAV NOLLJINOSIdd 103r0dd ‘QVOT 34 NVITM INIHUNO ONIGNTONI SHOLIVH 40 ALIIMVA V¥ NO LNIANIH3A 39 TIM Q313 1dWOD St 103r0odd ¥ HV3A WNLOV 3HL

NV TYNOILYN NOANVYD ONVYO LV S1O3r0dd 34 381I80S3Ud ONINNV I 304 3AIND V SV 3AHIS TIMNYId SIHL v

03137dWOJ 36 OL = DEL ‘FONVHEVETD 1SVd 40 31VAdN = N :STONVUVITD TVIIO0TOIHONY '€

NY3ONOD 40 §3193d$ Y04 SAIAUNS 3LVAdN = N IMO G3110dS NVIIXIW = OSW :SFONVEVIID 34I1QTIM T
SNOSVIS 1TV =TIV !TIVd = 4 “HIWWNS = $ 'ONIYUCS - dS :NUNE 4O NOSVIS '} ‘SILON

[7a,]

oa1 n v 005 +

ol: T n BT 6.9 ol

n n 4A181ds 002 6
n n A1s1ds 000} ] AITIVAVTIVWANIENS] 6020 8010 100Z
n n Asids 000} L 123r0dd INId WY HLNOS]  Xxx0 1010 1002
n n AiSIds 005 9 43HLISAOH] 2O 9010 1002
n n J181ds 0002 ] 13uno] =ezo 5010 1002
n n ¥ 062 v A¥vannos| szzo v0LO 1002
oa1 n a1 - 004 € TVOINVHOIW WII HLNOS]  &210 £010 1002
n n AISIdS 0002 z VIIVHIYM] 6120 Z010 100z
n n v (V] ! IVOINVHOIW Wi HLYON] 0220 1010 1002
IONVHVYITO JONVIVITD Nung a31v3yl 38 ) Hv3A

AD0TO3HOUY| 3410 40 Nosvas) OL1 SHOV] ALIMORId IWVN LO3rOodd #03Av #850vS WOsid
NVd NuN8 3v3A A

MUV TYNOILYN NOANVO ANVHO




FMH-4 MONITORING TYPE DESCRIPTION SHEET
Grand Canyon National Park

Monitoring Type Code: FPIPN1D09

Monitoring Type Name: North Rim Ponderosa Pine
Prepared by: Tonja Opperman and Ken Kerr

Date: March 17, 1999

PHYSICAL DESCRIPTION

Located at 6,900 to 8,900 feet elevation on the North Rim with slopes from 0% to 60%, including all
aspects and depending on elevation. Soils are moderately shallow on ridgetops with silty loams
occurring in drainage bottoms. All soils are derived from Kaibab limestone parent material.

BIOLOGICAL DESCRIPTION

Total canopy cover is at least 25%. Pinus ponderosa dominates the overstory!, comprising at least
80% of overstory species. Other possible overstory species include occasional Abies concolor,
Populus tremuloides, Pseudotsuga menziesl], and Picea engelmanni. The understory Is composed
of mostly (75% or more) Pinus ponderosa poles. Common brush species are Berberis repens, Rosa
fendleri, and Ceanothus fendleri. Common herbaceous plants include Achillia lanulosa, Carex spp.,
Poa fendleriana, Slzanion hystrix, and Viguiera muftifiora.

REJECTION CRITERIA

Large rock outcroppings or barren areas >20% of the plot; areas with anomalous vegetation,
boundary fences; areas within 30 meters of roads, utility corridors, human-created trails, human-
created clearings, or slash piles; areas within 10 meters of significant historic or prehistoric sites or
transitional ecotones; areas burned in the last 10 years; areas with >20% overstory cover of trees
other than ponderosa pine; areas with pole densities includlng >25% species other than ponderosa
pine.

DESIRED FUTURE CONDITION

At this time a literature search has been initiated to determine the desired future condition of North
Rim Pinus ponderosa at Grand Canyon National Park, but it is not complete. These forests were
likely open stands with relatively few, large overstory trees, dominated by an herbaceous understory.
Research suggests in one study that there were 56 Pinus ponderosa trees per acre (138 trees/ha) in
North Rim Pinus ponderosa stands (Covington 1992), and in another study that there were 40-55
trees/acre (99-136 trees/ha) on the Kaibab Plateau during presettiement times. Fuel loads ranged
from 0.2 to 9.3 tons/acre (0.5-23 tons/ha) (Covington 1992). Pole-sized trees less than six inches in
diameter (15 cm) were estimated to be in groups of 200-400 but no density figures are given
(Rasmussen 1941). The fire frequency on the North Rim is estimated at 2 to 15 years for these
elevations (Wolf and Mast 1998) but this study did not incorporate forests on the very southemmost
parts of the plateaus. It is likely that the forests on the edges of the North Rim plateaus were less
dense due to drier conditions and more frequent lightning-caused fires.

! Overstory trees are defined in the Fire Monitoring program as trees with a diameter at breast height of 15 cm (6 in) or

greater, This definition does not take individual tree dominance or crown position into account.
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Fire Prescription Elements
RH = 10-80% Live Fuel Moisture = n/a
Dry Bulb = 40-80 F Average Flame Length = 1-10 feet
Average Mid-flame Winds=0-15mph Average Rate of Spread = 1-40 chs/hour
G30mph
10-hour TLFM = 3-15% 1000-hour TLFM = 9-25%

PRESCRIBED FIRE PROJECT OBJECTIVES—First Entry Burn

Immediately Post-Burn:
1. Reduce average woody (dead and down) prebumn fuel load over landscape, with average percent
reductions in the following size classes: :
a) 1-hour fuel size class reduction by 40-100% (currently 0.1 t/ac, 0.2 t/ha)
b) 10-hour fuel size class reduction by 40-100% (currently 0.7 t/ac, 1.7 t/ha)
c) 100-hour fuel size class reduction by 40-100% (currently 1.0 t/ac, 2.5 t/ha)
d) 1000-hour fuel size class reduction by 40-80% (currently 2.3 t/ac, 5.8 t/ha)

2. Limit crown scorch to 30% on Pinus ponderosa with dbh greater than or equal to 16” (40 cm).

Two Years Post-Bumn:

1. Reduce Pinus ponderosa poles with dbh of 1-6 inches (2.5-15 cm) to average 0-200 trees/acre
(0-494 trees/ha). This is a conservative target and more research is needed to define a better
pole density target; there are currently 0-730 poles/ac (0-1800 poles/ha) of Pinus ponderosa in
this size class.

Five Years Post-Bumn :

1. Limit mortality of Pinus ponderosa with dbh greater than or equal to 16 inches (40 cm) to 20%.
Pre-burn densities for Pinus ponderosa in this size class average 20 trees/acre (49 trees/ha).

PRESCRIBED FIRE PROJECT OBJECTIVES—Second Entry Burn
Objectives will be written for this section, once results from first entry burn are known.

PRESCRIBED FIRE PROJECT OBJECTIVES—Third Entry Burn
Objectives will be written for this section, once results from first and second entry burns are known.

FIRE MONITORING OBJECTIVES

1. Install enough plots to be 80% confident that overstory ponderosa pine density figures are within
20% of the true population mean.

2. Install enough plots to be 80% confident that total fuel load estimates are within 20% of the true
population mean.

3. With less than 30 plots, estimate pole densities with the most confidence possible. At this time
over 70 plots are needed to monitor poles due to a high variation in the preburn pole densities.
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Appendix F: Grand Canyon Prescribed Burn Units Map
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Appendix G: FY98 Cost Tracking Form
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Appendix H: Prescribed Burn Unit Maps
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Executlve Summary

This annual report serves as a summary of Fire Monitoring program activities as well as an analysis of
fire monitoring information collected as of December 31, 1998.

The first half of the report details crew activities and accomplishments, explains the plot network, and
outlines changes in plot protocols. Crew members were involved in many out-of-park and in-park fire
assignments, including the North Rim Complex, Topeka prescribed burn, Lonetree prescribed burn,
Walhalla prescribed burn at Grand Canyon, and Chimenea prescribed burn at Saguaro National Park.
The crew of four made 35 plot visits in 1998 and checked 9 additional sites for future inclusion in
monitoring types. Minor changes were made In protocols to ensure the data are gathered In the best
possible manner. The most important conclusion concerning crew members is the fact that they need
more training in the Fire Monitoring protocols in order to collect data properly and avoid costly
mistakes that may not be noticed until data are analyzed years later.

The second half of the report summarizes monitoring results and ties them directly to prescribed fire
objectives by monitoring type. Table 10 on page 44 provides a brief summary of whether or not
each objective has been met by monitoring type. However, use caution when interpreting this table
to assess the overall success of the prescribed fire program. Some factors cannot be analyzed with'
much accuracy until more plots are added to the analysis. Other factors will never be analyzed with
the deslred confidence as the number of plots needed would be prohibitive in cost. The tables and
graphs provided in the analysis section of this report should be studied carefully in order to fully
assess how well prescribed fire objectives are being met. Additional statistical software is needed in
order to ascertain if a real change has occurred in many instances. Such details are provided in the
text of the analysis section. As plots are added to the network and postburn data are gathered in
1999, more accurate information will be avallable to prescribed fire and resource managers at Grand
Canyon National Park.
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Introduction

This report summarizes 1998 calendar year accomplishments. of the Fire Monitoring program. The
aim is to document crew activities and provide an analysis of fire effects information for the fire
management staff and to ensure a smooth transition for newcomers to the program. It also
provides the NPS Regional Office with a progress report on the Fire Monitoring Program.

The Fire Monitoring program Is undergoing significant change at Grand Canyon National Park. The
program has been greatly improved through new equipment purchases such as vehicles, computers,
software, cameras, an herbarium cabinet, and filing materials. Throughout the past year, new
protocols have been established and old ones revised. We have established a new monitoring type
on the North Rim and taken a critical look at all North Rim plots to determine which ones accurately
fit Grand Canyon'’s monitoring type descriptions. Two new monitoring types may be established soon
on the South Rim, expanding the program considerably.

This year, extensive out-of-park contacts were made to help guide this program. This includes
professionais from Northern Arizona University in Flagstaff and numerous vegetation and fire experts
from the National Park Service and the Forest Service. A comprehensive regional program review Is
scheduled for 1999 to evaluate objectives and program direction in January and field operations in
June.

Goals

The goals of the fire monitoring program at Grand Canyon National Park are to:

1. Verify that prescribed fire program objectives are being met through documentation and analysis
of fire effects.

Increase knowledge of fire behavior and effects on park ecosystems.

Document basic information for all prescribed fires and keep all monitoring information organized
and properly backed-up. v

Adhere to standardized data collection techniques for FMH plots.

Use information to help others develop interpretive information for the public.

Identify areas in which research should be initiated.

Provide adequate training opportunities to crewmembers to further their career development.
Follow trends in plant communities as related to fire effects.

w N

PN N A

Staffing

This summer, the crew consisted of a Lead Biotech (GS-7 career seasonal) with two seasonal
employees for six months, a student employee for three months, and a term employee who started

in August (Table 1). In addition to fire effects piot monitoring, we participated in prescribed burning
of Topeka, Lonetree, Widforss, Walhalla, and Outlet units. We are also responsible for bi-weekly fuel
sampling on the South Rim. There was extensive participation in the North Rim Complex Fire Use fire
this summer which totaled approximately 5000 acres and lasted 2 months. We served as firefighters, -
squad bosses, fire behavior monitors, smoke monitors, engine crewmembers, helitack crewmembers,
plastic sphere dispenser operators, and display processors both in Grand Canyon and on out-of-park
assignments, We also participated in both formal and informal training opportunities related to fire
effects monitoring and firefighting, and the Lead Biotech participated on cadres for the firefighter
refresher and the RX-80 monitoring course.




TABLE 1. Staff participants and number of pay periods worked in 1998.

Monitor Starting Date Ending Date # of Pay Periods
Tonja Opperman 1/1/98 12/19/98 26.0

Kara Leonard 8/10/98 12/19/98 9.5

Chris Moore 4/20/98 11/19/98 15.5

Hillary Cooley 5/18/98 11/19/98 13.5

Sandra Kell 5/25/98 8/14/98 6.0

Crewmembers kept a summer log to record activities for each day of the summer season (May
through November). For the most part, it was not very specific, but was a record of where the
majority of time was spent for the day. Information was compiled by counting each day as a unit of
1.0 time and dividing that time accordingly into categories. Therefore, no matter if one person
worked, or 5 people worked, the day counted as 1.0 time. If 2 people went to a plot and 2 others
did fuel sampling, the time was divided in half with 0.5 in each category. Categories are shown in
Table 2. With the information available, this was the only way to indicate how the crew’s time was
allocated for the summer. It does not take into account days that were worked as overtime and does
not track the number of hours spent on any particular task—it is just a rough breakdown of activities
day by day. Plans are in place to track this more accurately in 1999.

Table 2. Breakdown of Crew Time from May-November 1998,

Category [FMH [FMH [Data [Rx  [Fire ~ [Fuel [Train- | Sup- | TOTAL
< .. |Pots |Office |RAM |Fire |Use |Samp. |ing | pres- DAYS
Day 419 39.5 6.6 14.0 17.5 3.2 15.1 11.5 149
Units
Percent | 28.1 265 144 9.4 11.7 2.1 10.1 7.7 100%
FMH 54.5%ofeach | = .-
+Field
All Other _

45.5% of each day

Monitoring Type Descriptions
There are 5 Monitoring Type Descriptions currently in use at Grand Canyon. Two are located on the

South Rim and three on the North Rim (Table 3). Each is described in more detail below. See
Appendix A for FMH-4 Monitoring Type Descriptions.

The South Rim Ponderosa Pine (PIPO) network needs only one more plot installed in Spring
1999 for the network to be complete. Spring burning plans will dictate where to place the plot so that
it is burned as soon as possible.

The Great Basin Conifer Woodlands (PIED) plot network may soon be discontinued. During
1999 there are only 2 more plots on which to gather post 5-year burn data. There are no
installations scheduled for this monitoring type. Once all the 5-year data are summarized, these plots
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may no longer be read. This is because these plots were installed in burn units very close to the
South Rim Village where fuels were often piled and jackpotted, rendering the usefulness of this
information questionable. However, this action will be evaluated by interested parties at the park
and regional levels to determine if a 10-year post read may be worthwhile. These plots were among
the first to be installed at Grand Canyon in 1989, and protocols have changed since then. Some of
the PIED plot data cannot be evaluated properly because of early misreads.

The North Rim Ponderosa Pine (PIPN) plot network needs more installations before accurate
minimum plot calculations can be made. There are six plots installed to date. During 1998 many
potential plot sites were visited, however, only plots that would burn in late 1998 or in 1999 were
actually pre-read. Four sites had origin stakes installed and directions made for a plot folder. These
plots will be pre-read within the next two years in accordance with the 5-year burn plan. The
“original” North Rim Ponderosa Pine Forest type Included both plots that were pure stands of open
ponderosa and plots that had overstory aspen and white fir. We thought that the burmn objectives
and expected fire behavior were different enough that a split in monitoring types was warranted. -
Therefore, plots that were not open ponderosa were taken out of this PIPN monitoring type for
inclusion in a new type called Ponderosa Pine/White Fir Encroachment (PIAB). Some of the plots
from the Northern Arizona University fire history research study are included in this PIPN type. The

- goal for PIPN stands is to maintain the open ponderosa pine forest.

The Ponderosa Pine/White Fir Encroachment (PIAB) monitoring type was established in 1998
because objectives and expected fire behavior are different in areas further north along the plateaus
of the North Rim. The southern ends of the plateaus have more open, drier ponderosa pine stands,
while these northern areas have elements of overstory white fir and aspen, and a more developed
understory layer with ladder fuels. The objectives in this type are focused on reducing total fuel load
and white fir poles. Some of these plots were originally installed as PIPN plots, some were installed
as Northern Arizona University research plots, and some were installed by the 1998 FMH crew. There
are 22 plots in this type to date.

The three plots in the Rocky Mountain Subaipine Conifer (PIEN) Forest monitoring type were
installed In 1993 and 1994 but were never burned. Two of these plots are in the Boundary burn unit
scheduled to burn in 2000. The other plot is not scheduled on the 5-year burn plan (Nankoweep).
We are considering eight installations over the next 2 years now that some higher elevation conifer
forests are scheduled to burn.

A Misceilaneous Monitoring Type (QOO(X) now exists. After evaluating the plot network and
determining what monltoring types Grand Canyon need monitoring, some plots were taken out of the
network. Researchers from Northemn Arizona University conducting a fire history study originally
installed many of these plots. Although they took care to install plots according to NPS protocols so
we could potentially use the plots afterwards, they were not installed in the same monitoring types
we use at Grand Canyon. The stakes will remain in the ground and the files will remain In the
database, but they are no longer part of the current FMH network and will not be visited. These
plots can always be read at a later date if the information proves valuable, but we cannot afford to
collect information for information’s sake.

It is likely that a monitoring type description will be written for South Rim Pinyon-Juniper
Woodlands (JUOS) and South Rim Artemisia tridentata (ARTR) brush type by the end of
1999. At this time, fire management Is meeting with the park botanist and wildlife biologist to ;
determine how fire will be used in the Pasture Wash area. Once a decision is made, plot installation
can begin in late 1999 or 2000. Initially, 10 plots will be installed in a forest monitoring type and 10
plots in a brush type for sagebrush monitoring.



Table 3. Monitoring types at Grand Canyon National Park.

Abbreviated | Full Name Rim | Description Installed
Name Plots
PIED FPIEDIDO9 | S Great Basin Conifer Woodland 15
PIPO FPIPOID09 | S South Rim Ponderosa Pine Forest 21
JUOS FJUOS S South Rim Pinyon-juniper Forest 0
ARTR BARTR S South Rim Big Sagebrush 0
PIPN FPIPNIDO9 | N North Rim Ponderosa Pine Forest 6
PIAB FPIAB1D09 | N Ponderosa Pine/White Fir Encroachment 22
PIEN FPIENID1O [N Rocky Mountain Subalpine Conifer Forest 3
X0 PO N Do not currently fit in any Monitoring Type | 10
TOTAL - : : 77

Plot Network Information

Tables 4-8 summarize plot network information. We made 35 plot visits to reread or install plots, and
made 9 additional visits to determine if a point was acceptable for installation within the next 2 years.
Plots that were not pre-read are not counted in the following tables. For these plots, origin stakes
were installed and directions made for a plot folder. In addition, we visited 6 previously installed
plots on the North Rim to determine if they fit the revised monitoring type descriptions for either a
pure ponderosa pine type and a ponderosa pine type with white fir encroachment. Those plots that
fit neither description were taken out of the plot network. This explains why our plot network has
decreased from 74 to 67 even though we installed new plots in 1998.

All plots were re-read by October 1 except for some immediate post reads that will be read in Spring
1999 after snow melts on the North Rim. Prescribed burning continued through mid-October on the
North Rim and through mid-November on the South Rim. Some element of guesswork is included in
the 1999 re-read schedule since we wont know which plots burned until Spring 1999. We made
some best-guesses based on burn maps but plots fall close to the burn boundaries.

TABLE 4. Plot installation by monitoring type and year.

PIED | PIPO | JUOS | ARTR | PIPN | PIAB | PIEN | ALL

1989 | 0 | o | o0 | o | o | e | 0o | o0
1990 1 1 0 0 0 0 0 2

c1991 | 5 | 1.} .0 0 | 0 | 0 4. 0 | 6
1992 3 8 0 0 2 0 0 13

1993 | 4 | 4 ] 0o [ o ] o0 | 12 | 1 | 21
1994 2 1 0 0 0 0 2 5

1995 [ 0 o | o | o | o | v T o 1
1996 0 2 0 0 0 9 0 11

1997 | 0 4 {0 | 0 0 0o | 0 4
1998 0 0 0 0 4 0 0 4
| TOTAL | 15 21 o | o | 6 | 22 | 3 [ 67




TABLE 5. Plots classified by burn unit, monitoring type, and plot ID number.
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TABLE 6. Minimum plots needed, by monitoring type and variable, for higher precision (80%,
R=20) estimates. Plots needed for lower precision (80%, R=25) are given in parentheses. The
number of plots used to calculate minimum plot numbers needed is n.

Primary Variable | Secondary Tertiary Variable | Minimum Plot
.| Variable ‘ Goal
PIED Fuels: Overstory: N/A 15
Total Load: 7(5) JUOS: 15(10)
PIED: 7(4)
n=15 n=15
PIPO Overstory: Fuels: Poles: 16
PIPO: 16(10) Total Load: 8(5) PIPO: 73(47)
n=21 n=21 n=18
JUOS N/A N/A N/A
ARTR N/A N/A N/A
PIPN Overstory: | Fuels: Poles: 31*
‘ PIPO: 8(5) Total Load: 14(9) PIPO: 31(20)
n=6 n=6 n=6
PIAB Overstory: Fuels: Poles: 17
ABCO: 17(11) Total Load: 7(5) PIPO: 146(94)
PIPO: 11(7) ABCO: 24(15)
n=22 n=22 n=22
PIEN Fuels: N/A N/A 26*

Total Load: 40(26)
n=3

*Calculations were done with less bhan the 10 plot minimum suggested. As more piots are installed,

these numbers will decrease.




‘ TABLE 7. All plot visits (including INSTALL, PRE, POST, & YROX) by monitoring type and year.
- 1998 1999 2000 2001 2002 2003
9..-5..\, &% ol elE a g&% “~ ;~<-“_- a~ & ol e
E&o Egé ] Ec j g ] §§ j gtk
R R e BEEEE B
s’&g?OTALSo1,oosoooozoooooooooooooooooooo
PIED .
. GRAND 6 2 0 0 0 0
TOTAL ' ’
PIPO 0/1/4/4/10jo}1{2]1/12fo|0{o|o|6fo|o]o|o]|2]o|11jo|o|ofo|s|o]0]0
SUBTOTALS
. PIPO
GRAND 15 14 6 2 1 8
TOTAL
. U0S ojojofo|ofolo|o{o{o}fiw|io|o|ofofo]o]o]ojofo]|0]|10/10{0}0]|10{0]0 0
~ SUBTOTALS
Juos PO ~ . .
lGraND 0 0 . o | 1w 10
o> | o |
| QG‘JTROTALSooooooooooooooo1o1oooooo1omoo1oooo
! ARTR
GRAND 0 0 0 20 10 10
OTAL
PIPN . Jd4|4|4lolo]7|9|7]1le]ol2]2|2|u1]olo}2]|2{s]o|6]0fo]ofo|6|o]o]0
. SUBTOTALS] -
RAND o8 o3 s b e L 6
PIAB 0|o|2|2|4|s|14|7]|7|4]0]0|13{13/9]o|o|0|0|19)0 14{0]0]0fo|4[0]0]0
SUBTOTALS
PIAB
GRAND 6 30 2 19 14 4
TOTAL '
PIEN - foloojolo]s|7|ololo]o|5|7]z|ofo]o|s|s|7}olt2|0|0]0}o]s|0]0]o0
SUBTOTALS| 101
roraL | e A TR R S e s ]
! SUBTOrALS|# |6 [10] 6 |1921(31]15|19)22)10]17(22]22 26 10]10| 7| 7 |37] 0 |43[20{20] 0 J0 |43/ 0 |0 | 0
ALL TYPE
GRAND 35 93 75 64 63 3
TOTAL

Grand Totals include all Install, Pre, Post, and YrOx reads.

“Install” means that all the rebar was installed and squared.
“Preread” means that the data is collected for preburn time period.
“Burn” Is the number of plots in the network that have burned.
"Post” is the immediate postburn plot visit for data collection
“YROx" Is for any subsequent postburn plot visit.
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TABLE 8. Numbers of plots burned.

PIED | PIPO|JUOS | ARTR |PIPN|PIAB|PIEN| TOTAL
PLOTS INSTALLED TO DATE 1521 ] 0 0 6 | 2] 3 67
ALL PLOT BURNS IN 1998 0 4 0 0 4 2 0 10
TOTAL PLOTS BURNED 1ST TIME 13 19 0 0 6 5 0 43
TOTAL PLOTS BURNED 2ND TIME 0 3 0 0 0 0 0 3
ITOTAL PLOT BURNS TO DATE 13 | 22 0 0 6 5 0 46
The Five Year Burn Plan

The five year burn plan is listed in Table 9. Keep in mind that the current year is the most accurate,
with each projected year becoming less sure. The five-year burn plan has undergonemany changes
in the past two years, with a shift to landscape scale burning. Therefore, many burn units have been
combined and re-named. This does not really influence the plot network except in keeping track of
which plots are located in which units.

Plots are randomly located in areas scheduled to burn within at least the next 5 years. For

ponderosa forests on the south rim, plots are installed in the units scheduled to bum in 1999 because
the plot network is almost finished. Plots in the mixed conifer type on the North Rim are randomly
located in areas scheduled for burning in the next 5 years. Grand Canyon’s plots are very spread out
with only a few plots in each large burn unit.

TABLE 9. Status of five year burn plan.

FiscaL | PROJECT NAME PRIORITY ACRES TO BE SEASON OF BURN

YEAR : TREATED

1999 | North Rim Mechanical - g 41 150 - Al S
1999 - |Walhalla - 2 .11500 | Spring/Summer/Fall
1999 - | Widforss . 13 1800 | Summer/Fall. - -
1999 11on P T e 400 0 o Summer/Fall

1999 - | Horsethief . .. - S 1800 o LA
1999 _Shoshone L6 511300 0 e ‘Spﬂng@ummerlFall o
1999 | Lonetree - R A kR SpﬁnngummerlFaIl :
-1999 . | South Rim Mechanlcal 18 11000 - L
1999 - | NorthwestIlv -~ .~ |9 - 314 ‘Summer/FaII

2000 North Rim Mechanical 1 150 All

2000 Walhalla 2 2000 Spring/Summer;/Fall
2000 South Rim Mechanical 3 100 All

2000 Horsethief 4 500 Spring/Summer/Fall
2000 South Rim Pine Project | 5 1500 Spring/Summer/Fall
2000 Outiet 6 2000 Spring/Summer/Fall
2000 CC Hill 7 80 Summer/Fall

2000 Covington North Rim 8 60 Summer/Fall

2000 Covington South Rim 9 60 Summer/Fall

2000 Boundary 10 250 All

2000 Vista IV/Kibbey/Hayden | 11 902 -Summer/Fall

2001 | North Rim Mechanical -~ |1 150 Al :

2001 | Walhalla 2_ 2000 Spring/Summer/Fall




ST

2001 South Rim Mechanical 3 100 All

2001 Boundary 4 250 Summer/Fall

2001 Outlet 5 2000 Spring/Summer/Fall
2001 Horsethief 6 500 Spring/Summer/Fall
2001 | Shoshone 7 500 Spring/Summer/Fall
2001 Sublime/Walla Valley 8 1000 Spring/Summer/Fall
2001 Watson 1 9 300 Spring/Summer/Fall
2001 Vista I/Greenland 10 679 Summer/Fall

2001 Pasture 11 500 All

2002 North Rim Mechanical |1 100 All

2002 South Rim Mechanical 2 100 Al

2002 Walhalla 3 2000 Spring/Summer/Fall
2002 Outlet 4 2000 Spring/Summer/Fall
2002 Boundary 5 500 Summer/Fall

2002 Sublime/Walla Valley 6 1000 Spring/Summer/Fall
2002 Long Jim III 7 1962 Spring/Summer/Fall
2002 Entrance/Quarry 8 904 Spring/Summer/Fall
2003 | North Rim Mechanical 1 . 100 | All

2003 | South Rim Mechanical 2 100 Al

2003 [Walhalla ~ 3 2000 Spring/Summer/Fall
2003 @ | Outlet - 4 12000 Spring/Summer/Fall_
2003 | Boundary 15 11000 | Summer/Fall -
2003 | Sublime/WallaValley - 16 11000 - | Spring/Summer/Fall
2003 ilong-JimI. . -~ - - |7 | 1526 .| Spring/Summer/Fall
2003  |Grandview - |8 800 __| Spring/Summer/Fall |
2003  |WatsonlV - 19 575 - - | Spring/Summer/Fall
2003 |Mescalero - - 110 - 500 Spring/Summer/Fall
2004 North Rim Mechanica 1 100 All

2004 South Rim Mechanical 2 100 All

2004 Walhalla 3 2000 Spring/Summer/Fall
2004 Outlet 4 2000 Spring/Summer/Fali
2004 Boundary 5 2000 Summer/Fall

2004 Sublime/Walla Valley 6 1000 Spring/Summer/Fall
2004 Long Jim I1 7 1264 Spring/Summer/Fall
2004 Range 8 500 Summer/Fall

2004 Grapevine/RX-300 9 922 Spring/Summer/Fall
2004 Mescalero 10 500 Spring/Summer/Fall
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1998 Changes in Protocol

The most significant changes in protocols this summer occurred for photographing plots and
measuring juniper trees. For photos, we decided that we will take the photo with a standard
procedure outlined in the GRCA FMH Cookbook (under revision for 1999 field season). Basically, a
tripod will be used for all photos, all will be bracketed, and the placement of the identification card in
the photo will be consistent. Camera settings ensure the iargest view Is photographed. 1998 plot
photos are markedly improved from previous years using the standardized methods.

For juniper trees there were problems measuring diameters because the multiple-stemmed trees are -
so large and convoluted right at the dbh mark. Some trees with multiple stems had been tagged

. with boles as individuals, and some had one tag with a huge diameter. We decided that any juniper

tree that was forked at or below dbh with more than 2 stems would be measured at the base of the
bole about 10cm from the ground. The tag is placed at this point to ensure measurements are the
same in the future. If a juniper has 2 stems or less below dbh, each bole is tagged and counted
separately. This change has proved to work well for the 1998 season. Although this renders some
data Incomparable from year-to-year, monitoring juniper trees is not a priority, and we felt it was
better to change the protocol now rather than continue collecting poor data.

In addition to these major changes, some protocols were clarified:

1. Duff and litter will be measured at 5’ intervals no matter how long the fuels transect.

2. Don't enter NONE1 in the database for brush, just make sure the “data collected” box is marked
“yes”.

3. Poles are always measured in-Q1 and Q2 for all monitoring types.

4. Seedlings are measured In Q1 except for PIAB which is a 5x10m section in Q1.

To avoid future confusion and improper sampling, all monitors will attend some informal FMH training
prior to plot reading, and the FMH-4s will be studied In detall.
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Data Analysis and Discussion

Introdubtion

This section is meant to provide the Grand Canyon prescribed fire program with feedback on how
prescribed fire operations are meeting the goals and objectives outlined in the FMH-4 Monitoring
Type Descriptions. Due to a previous lack of winter staffing, an analysis as extensive as this has
never been available to Grand Canyon fire managers.

The first attempt at analyzing such a large data set was set back by constant red flags appearing in
graphs and charts. These items were addressed individually in the original data sheets or in the
database to understand if the change on the chart is due to “operator error”. For example, when
analyzing fuel loads for south rim ponderosa, one plot showed 45 tons of fuel—much higher than any
other plot. After looking through the data sheets and database, it was discovered that the data were

- incorrectly entered in 1993, resulting In an inflated duff depth.

Because the process of dealing with these inconsistencies and creating new spreadsheets and charts
was so time-consuming, we started with the most simple analyses. More analysis is possible and
desirable, as there is a lot of information available in the database that is not being fully used. For
example, some of the FMH-4's have objectives to monitor different diameter size classes from the
pole and overstory size class cutoffs we currently use. These other size classes can be monitored,
but will take more time than we have right now. Throughout the coming year we can work on more
detailed analyses and charts that more completely answer the questions put forth in the FMH-4s.

Statistical Review—What You Need to Know

. 'What is the mean?

First, we should distinguish between the sample mean and the true population mean. The sample
mean Is just the average value of the data we have collected for a particular variable. An example
would be 187 overstory trees/hectare in preburn PIPO plots. We can get an exact, absolutely correct
value of the sample mean, because we measure everything in our sample. In contrast, the true
population mean is the average value of ail possible data for a given variable, such as the average
overstory trees/hectare in all preburn areas of the PIPO monitoring type. Usually, we dont know the
true population mean because it would take too long to measure every tree — so we take a sample
instead.

Reporting Variability with CI’s

It is appropriate to report sample means with a measure of variability to explain how confident we
are in our estimates. Otherwise, people tend to interpret the sample means as if they were the true
population means. Unfortunately, we can’t assume that our sample mean will be the same as the
true population mean - that depends on how many samples we take, and how much variability there
Is in whatever we're measuring. So, we need a way to measure how well our sample mean -
estimates what’s really out there (the true population mean). For this report, we chose to do.this
with 80% confidence intervals (C.I.'s). Confidence intervals are one way to report variability of
results, and are calculated with different formulas depending on data variability and what we want to
convey.

11



Interpreting CI’s

Understanding how to interpret a confidence interval is best explained by example. Say, for example,
that we reported a mean ponderosa pole density in YRO1 plots of 375 trees per hectare, with an 80%
confidence interval ranging from 200 to 550 (or 175 on either side of the mean). This says we are
80% confident that the true population mean lies somewhere between 193 and 287. It could fall ,
anywhere in there, but we're 80% sure it's in there somewhere. Another way to look at this is that if
we took 10 averages and put an 80% confidence interval on each of them, 8 of those intervals would
really contain the true mean, but two would not. In other words, with 80% confidence intervals,
there is a 20% chance that the true population mean falls outside of the interval. To be really sure
(99%) of where the true mean lies, we would have to take a lot of samples. This, of course, is not
practical.

Why CI'’s come in Different Sizes

The size of a confidence interval Is determined by two factors. One of these is the sample standard
deviation, which is a measure of the variability of the sample, and which is used as an estimate of the
variability in the entire population. The more variation you have in your sample, the more difficult it
is to get an estimate of the true mean, and the wider your confidence intervals will be. The other
factor is sample size. The more samples you take, the closer you get to measuring the entire
population, and the better your estimate of the true mean will be. As you take more samples, the
size of your confidence intervals will decrease. Figure 1, which shows overstory Ponderosa density
for ali of the PIAB plots, is a good example of the relationship between sample size and the size of
the confidence interval. We avoid comparing different sample sizes over time due to the confusion in
Interpreting the results when variation is introduced through changing sample sizes.

Cl's Don’t Tell the Whole Story

The current analysis consists only of confidence intervals placed on mean values. It would be
incorrect to draw any conclusions about change over time from these confidence intervals alone.
While these Iintervals can suggest trends, a more complex statistical test will be necessary before we
can confidently draw defensible conclusions.

In cooperation with the Northern Arizona University Forestry Department, we consulted with an NAU
statistician to determine the most appropriate type of analysis to perform. He suggested several
tests, and recommended the Random Measures ANOVA in particular. We cannot perform this
analysis with any of our current software, and It would be overly time-consuming to do by hand. We
would like to purchase the appropriate software, but in the meantime, we may be able to work with
the NAU Forestry Department to perform at least some of the analysis.

Performing this analysis would allow us to make better and more complete use of our data. For
example, the confidence intervals we produced for this report treat the data from each plot visit as a
totally independent, random sample. This does not allow us to take advantage of the fact that we
are actually visiting the same plot at different times. The analysis that we propose to do would take
this into account. It would produce tighter confidence intervals, and would allow us to determine
whether significant changes have occurred, and in which time periods they occurred.

Interpreting Bar Charts
All bar charts in this analysis compare data from the same plots only through time. The preburn
reads for which there were no later reads were not included in the analysis. This ensures that
sample size (n) is the same for both means (columns), but may be small. The size of the error bars
may change over time as the measured data becomes more or less variable. Fuels charts show a
break down of fuel size classes with an error bar for the fota/fuel load only. Statistically significant
changes cannot be evaluated without more powerful statistical software—remember, averages

12



represent only what was measured in the confines of individual plots.

- Interpreting Scatter plots
The scatter plots show the actual values for each plot read. They show the amount of data that has
been collected to date, and show what has happened in each plot. In the first scatter plot, Figure 1,
plots 4 and 5 are examples of a steady decrease (diamond shapes move down), plot 15 is an
example of an increase (diamond shapes move up), and plot 13 (bull's eye) shows no change. If
there is only one diamond, it indicates that plot has not been burned.

The Fine Print
We created our C.1.'s using the following formula:

X £ ty2),vSx
In which:

X = sample mean
tu(2),v = the value of the t distribution for ¢,(2),v
v = n-1

Sx = the sample standard error of the mean

We used the two-tailed value for a = 0.2 for our analysis.
We used the t distribution because of our small sample size.

13
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PIED Results and Discussion

Fuels

Objective: Reduce the total fuel load so as not to exceed an average of 20 tons/acre immediately
postbumn. .

Results: Total fuel load was decreased on five measured plots by 21% from 15 tons/acre to 12
tons/acre immediately postburn (Figure 2). This does not indicate what actually may have happened
over the entire pinyon-juniper landscape however, it is only an average of the five 20x50m plots
measured. There has been no testing for a significant difference over time, therefore it cannot be
said whether or not a rea/ change in fuel load occurred—especially since all the error bars overlap.
However, on these five plots, the only fuel class showing a significant change is the >3" woody
material (sound and rotten combined), especially in YR02. Most other fuels remain the same over
time. ‘

Of the 15 plots installed in this monitoring type, only five plots are comparable from PRE to POST
and PRE to YR02 because of past sampling errors. Some fuels transects had been read at 50’ and
others at 100, making fuel load comparisons between all plots impossible. However, this meets the
level of confidence specified in the FMH-4 for PIED. Since this monitoring variable is not critical, we
can accept an R of 25%. Transects read at 50’ were likely under-sampled for 1000-hour fuels. All
other fuel classes are not affected by this sampling problem.

The scatter plot (Figure 3) gives some indication as to where the YR02 fuel load increase occurs in
the plot network. Plot 7 shows a total preburn fuel load of only 26 tons/acre, but a YR02 fuel load of
37 tons/acre. This is explained by going back to the original data sheets. A 37-inch tree is recorded
on the YRO02 fuel transect, and since the fuel load calculations use diameter as a major component,
this increases the estimated fuel load considerably. Although 37 inches is large, it is possible to get
this reading at the butt of a tree. It IS more likely that there was a recording or measurement error,
but it Is impossible to know until we collect YR05 postbumn data. The other four plots in the network
do not show much change between preburn and YR02 total fuel load.

Was objective met? Yes.

Overstory

~ Objective: Limit overstory mortality of all species (including Juniperus osteosperma, Pinus edulls,

and Pinus ponderosa) to 20% within 5 years post burn.

Results: In the plots only, overstory mortality was 13.6% from PRE to YRO05. Although the mean for
the YRO5 reads is lower than the mean for the PRE reads, the C.1.'s overiap quite a bit (Figure 4).
This overlap suggests that there may not be a difference between the 2 means, but we would need
further analysis to be sure. Note that the sample size for the PIED plots is large enough (10) to give
us reasonably small C.L.'s throughout, but minimum plot calculations suggest we analyze 15 plots to
get an accurate picture of the overstory junipers. More five-year data will be collected in 1999.

Figure 5 shows that, of 13 plots with postburn data, overstory density decreased in 8. Plots 1, 4, 5,
and 12 on the Entrance unit and plots 9, 10, 11 in the Quarry burn unit show a decrease in overstory
density. Plots 6, 8, 13, 14, and 15 are located on the Topeka burn unit and were burned in 1993.
They do not show as much change in overstory as Entrance plots.

Was objective met? Yes.
15
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PIPO Results and Discussion

Overstory

Objective 1: For the current FMH-4s (1999) the objective is to limit overstory mortality of
ponderosa pine > 16” dbh to < 20% within 5 years postburn. However, the following analyses were
performed using old FMH-4s where all overstory (>6" dbh) ponderosa trees were considered. At a
later date, the calculations will be performed separately for trees greater than 16” dbh.

Results: Figure 6 visually suggests a slight increase in overstory density. We would need to
perform a statistical test to determine if there really was a significant change. In the plots only,
ponderosa pine overstory density has increased by 5.2%.

The scatter plot in Figure 7 shows most of the diamonds arranged in bull’s eye patterns. This
immediately suggests that little change has occurred in the overstory density. Increases are likely due
to pole-sized trees growing into the overstory size class. Plots 15 and 17 show a decrease. These
plots are located in the Hance and Watson burn units.

Was objective met? Yes.

Objective 2: Limit scorch of overstory ponderosa pine = 16” dbh to 30% of crown immediately
postburn.

Results: This objective was not evaluated for 1998 since this is a new objective in the 1999 FMH-
4s. It will be evaluated for the 1999 report. -

Was Objective met? Unknown.

Fuels

Objective: Reduce woody fuel load by 40-100% immediately postburn for 1, 10, and 100-hour
fuels, and to reduce 1000-hour fuels by 40-80% immediately postburn. Eight plots are needed to
meet confidence levels specified in the FMH-4 for PIPO but analyses were performed with 9 plots.

Results: Figure 8 shows total fuel reduction by category. On the nine averaged plots measured,
the woody fuel reduction from preburn to immediately postburn was:

Woody Size Class Goal Actual
1-hour fuels 40-100% reduction 100% reduction
10-hour fuels 40-100% reduction - 25% reduction

100-hour fuels 40-100% reduction 55% reduction
1000-hour fuels 40-80% reduction 68% reduction

The preburn error bar in Figure 8 Is large because the data are more variable during preburn levels
and we are less sure of the true mean value. An immediate reduction in fuel load is expected, and a
subsequent increase s likely as dead fuel accumulates postburn, however the rise in total fuel load
between YRO1 and YRO5 is not explainable. 1t is possible that there is really no change among the
three years sampled, but this cannot be known without further tests. It is also not clear why there is
a decrease in >3” woody material between POST and YRO1. It could be due to rotting logs, but It
does not seem plausible to see this amount of reduction in a one-year time span.

Figure 9 illustrates the changing fuel loads over time on each plot and gives a good overall picture of
: 20



how fuel loads are changing in the entire plot network. Ideally, we want to see the largest white
diamonds at the top of the chart to indicate preburn fuel load, and postburn diamonds below to
indicate a fuel reduction. If the YRO5 diamonds are closer to the preburn diamonds than YRO1 or
YRO02, it means the fuel load is on the rise on this plot. Plot 10 has a very high fuel load due to one
transect showing a deep duff layer. The duff layer on this plot contributes to almost half of the total
fuel load. After the burn, the fuel load on this plot was closer to the average. This single high
preburn fuel load probably accounts for the large preburn error bar in Figure 8.

Was objective met?
1-hour fuels, yes.
10-hour fuels, no.
100-hour fuels, yes.
1000-hour fuels, yes.

Poles

Objective: Reduce Ponderosa of 1-6” dbh to average 0-200 poles/ac (0-494 poles/ha) within 2 years
postburn.

Results: Figure 10 suggests a decrease in pole density, but the large size of the C.1.'s indicates that
such a decrease may or may not have occurred. In the plots only, ponderosa pole density decreased
by 22.5% for a YR02 postburn average of 297 poles/ha.

The variabllity in pole densities illustrated in Figure 11 shows why so many plots are needed to get
an accurate estimate of pole densities (refer to Table 6). All plots but one showed either a decrease,
or no change. Pole densities on these plots range from 0 to almost 1800 per hectare, therefore many
plots are needed to capture this kind of variability.

Was objective met? No, but to monitor poles accurately we need to have 73 plots, which is out of
the question.

21
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PIPN Results and Discussion

Overstory

Objective 1: The revised FMH-4 for PIPN has an objective to limit five-year mortality of overstory
ponderosa pine 216" dbh to 20% of preburn levels. However, 1998 analyses were completed using
the old FMH protocols which counted all overstory trees (>6"). Analysis for 216" trees will be done at
a later date. -

Results: Although Figure 12 visually suggests that overstory density has decreased, the large size
of the C.L.'s indicates that we do not have enough data to draw even informal conclusions about
what may be happening over the entire monitoring type. From PRE to YRO5 on the 2 plots
measured, there was a 20.6% decrease in overstory ponderosa pine. However, there are still an
average of 365 overstory ponderosa per hectare (148 trees/ac).

Figure 13 shows the actual values for each plot measurement. It shows a decrease in overstory
density in 2 out of 2 plots with data beyond the preburn read. These two plots are located on the
NW I prescribed burn unit. The other PIPN plots on the graph have only been preburn read.

Was objective met? Unknown.

Objective 2: Limit scorch of overstory ponderosa pine > 16” dbh to 30% of crown immediately
postburn.

Results: This objective was not evaluated for 1998 since this is a new objective in the 1999 FMH-
4s. It will be evaluated for the 1999 report.

Was Objective met? Unknown.

Fuels
Objective: Reduce total woody fuel load by the levels indicated below, immediately postburn.

Woody Size Class Goal Actual
1-hour fuels 40-100% reduction 50% reduction
10-hour fuels 40-100% reduction 50% reduction
100-hour fuels 40-100% reduction 14% reduction
1000-hour fuels 40-80% reduction : 74% reduction

Results: Figure 14 has wide error bars because there are only two plots represented on this graph
with quite a difference in the two fuel loads. When the fuel loads are closer together (as in YR02),
the error bars are smaller. It is not possible to infer from these graphs whether or not a real change
in fuel load has occurred, especially with such wide and overlapping confidence intervals. Only 6
plots are installed to date (2 of which have been visited postburn), with a plan to have at least 10
installed by the end of 1999.

Figure 15 shows that the plots represented in Figure 14 (plots 1 and 2) are also the plots with the
highest fuel loads in the monitoring type so far. In other words, an “average” preburn total fuel load
of 40 tons/acre is probably a high estimate for this monitoring type.

Was objective met?
1-hour fuels, yes on the two plots measured.
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10-hour fuels, yes on the two plots measured.
100-hour fuels, no on the two plots measured.
1000-hour fuels, yes on the two plots measured.

Poles

Objective: Reduce ponderosa poles of 1-6” dbh to average 0-494 trees/ha (0-200 trees/ac) by 2
years postburn.

Results:

Figure 16 shows pole densities from PRE to YR02 in the two plots that have postburn data. Although
the C.I.'s are reasonably small, the sample size is small enough to make the results an unreliable
indicator for the entire monitoring type. In the two plots measured, there was a 32% decrease in
ponderosa pole density, from 250 poles/ha (100 poles/ac) to 170 poles/ha (70 poles/ac).

Figure 17 shows plot-by-plot changes in ponderosa pole densities for PIPN. Of 2 plots with data after
the preburn read, 1 showed a decrease and the other showed no clear trend.

Was objective met? Yes, for the two plots measured.
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PIAB Results and Discussion

Overstory

Objective 1: Limit overstory mortality of ponderosa pine trees >16” dbh to 20% from PRE to 5
years postburn. For 1998, all overstory (>6" dbh) ponderosa were used for the analysis, rather than
just those > 16" dbh. In future analyses, the size classes will be divided appropriately, with separate
calculations performed for trees greater than 16" dbh.

Results: Figure 18 suggests that no change has occurred, but only 2 plots have reached year 5.
This, and the large C.1. for the year 5 data, indicate that no reliable conclusions can be drawn for the
entire monitoring type. Within these 2 plots only, overstory density decreased 13%.

Figure 19 shows the actual values for each plot measurement. It shows that we have 4 plots with
data beyond the preburn read, and no particular direction of change is obvious.

Was objective met? Yes, on the two plots measured.

Objective 2: Limit crown scorch of ponderosa > 16” dbh to < 30% immediately postburn. The
crown scorch objective has been recently revised, and at this point, we have not compiled the data to
evaluate this objective.

Results: None.
Was objective met? Unknown.

Fuels

The objective for fuels in this monitoring type is to reduce the woody fuel load by the amounts listed
below, immediately postburn.

Woody Size Class Goal Actual
1-hour fuels 40-100% reduction 33% reduction
10-hour fuels 40-100% reduction 17% reduction
100-hour fuels ' 40-100% reduction 22% reduction
1000-hour fuels 40-80% reduction 40% reduction

Figure 20 shows total fuel reduction (woody, litter, and duff combined) for the PIAB monitoring type.
Six plots are included here, but seven plots are needed for the precision desired. Again, the
confidence Interval is large is the PRE column due to high variations in measured fuel loads.

The scatter plot in Figure 21 shows how fuel loads are changing across the whole plot network. It is
easy to see that many of the plots have not been burmed yet. Diamond shapes that resemble more
of a bull’s eye suggest that the plot fuel load did not change much at all (Plots 12 and 22), while
others show more change (Plots 7 and 25). Plots 7 and 25 were burned on the Northwest 111
prescribed burn in 1993 which was converted to a wildfire. Plots 12 and 22 were burned with aerIaI
ignition (PSD) in July 1997 in the Tiyo/Outlet prescribed burn.

Was objective met?

1-hour fuels: No on the six plots measured.
10-hour fuels: No on the six plots measured.
100-hour fuels: No on the six plots measured.
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1000-hour fuels: Yes on the six plots measured.

PIAB poles

Objective: Reduce white fir poles by 20-70% between PRE and YR02 to average 247 trees/ha (0-
100 trees/ac).

Results: Although Figure 22 suggests a decrease in pole density at YR01, the small sample size and
large C.1.'s indicate that no conclusions can be drawn. Plots cannot be evaluated at YR02 yet
because there is only one plot that has reached YR02 status so far.

Figure 23 shows the status of poles in the PIAB plot network. Of 3 plots with data, 1 has shown a
definite decrease, 1 a slight decrease, and 1 a slight increase.

Was objective met? Unknown.
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Conclusions

There are mixed results in the accomplishment of specific prescribed fire objectives as related to
vegetation. Table 10 summarizes successes and failures in meeting the stated objectives.

Table 10. Was the objective met?

PIED PIPO PIPN PIAB
1-hour fuels Yes Yes Yes No
10-hour fuels Yes No Yes No
100-hour fuels | Yes Yes No No
1000-hour fuels | Yes Yes Yes Yes
Overstory Yes Yes Unknown Yes
Mortality
Overstory Unknown Unknown Unknown Unknown -
Scorch ‘

Poles N/A No, but need 73 Yes, for 2 plots Unknown (PIAB
: plots poles only)

More plots need to be installed and more analysis completed. We made a lot of progress this year in
improving the plot network by organizing the files, understanding where information was missing,

correcting problems, refining protocols, and writing objectives. Now that some of the basic analysis
is completed, we are in a position to explore the data more thoroughly.
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FMH-4 MONITORING TYPE DESCRIPTION SHEET
Grand Canyon National Park

Monitoring Type Code: FPIED1D02

Monitoring Type Name: Great Basin Conifer Woodland
Prepared by: Tonja Opperman and Ken Kerr

Date: February 17, 1999

PHYSICAL DESCRIPTION

Located at 6400 to 7000 feet elevation on the South Rim with 0-20% slope, all aspects. Soils are
shallow and loamy with gravelly consnstency derived from Kaibab limestone. Bare, rocky areas are
common. .

BIOLOGICAL DESCRIPTION

Ninety percent of overstory stems are pinyon pine and/or Utah juniper with ponderosa pine as an
occasional overstory tree; absolute canopy cover is 20-60%. The understory is sparse with pole trees
of same species as overstory except for an occasional Gambel oak. Shrubs include mormon tea,
banana yucca, snakeweed, serviceberry, cliffrose, apache plume, and rabbitbrush. Herbaceous
plants include bluegrass, paintbrush, blue grama, locoweed, lupine, and squirreltail. Combined cover

for brush and herbs is <50%.

REJECTION CRITERIA

Large rock outcroppings or barren areas >20% of the plot; areas with anomalous vegetatlon,
boundary fences; areas within 30 meters of roads, utility corridors, human-created trails, human-
created clearings, or slash piles; areas within 10 meters of significant historic or prehistoric sites or
transitional ecotones; areas burned within the past 10 years; areas with more than 3 overstory
ponderosa pine trees or >10% ponderosa pine cover; areas with >75% cover of either pmyon pine
or Utah juniper.

DESIRED FUTURE CONDITION

" This monitoring type is mainly located around the South Rim Village area and is being treated to

reduce hazardous fuel conditions that could present an urban interface problem. One goal for this
monitoring type is to maintain the fuel load at a level that does not exceed 20 tons/acre. A second
goal is to limit the overstory tree mortality to 20%, but at this time there has not been a
comprehensive literature search to determine what a realistic overstory density goal should be. A
study in northern Arizona suggests an average of 360 trees/ha (145 trees/acre) (Klopatek 1986) on 3
plots. This monitoring type is not bumed with a true underburn in many instances, but is instead pile
burned due to concerns around developed areas.
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BURN PRESCRIPTION

Units will be burned during the monsoon season or from September until May or until green-up
using head, flanking, and backing fires as needed to meet burn objectives.

Fire Prescription Elements
RH = 20-50% Live Fuel Moisture = 60-120%
Dry Bulb = 50-90 F Average Flame Length = 1-6 feet
Average Mid-flame Winds=0-7mph G15mph | Average Rate of Spread = 1-28 chs/hour
10-hour TLFM = 6-12% 1000-hour TLFM = 9-20%

PRESCRIBED FIRE PROJECT OBJECTIVES—First Entry Burn

1. Reduce total average fuel load (including all woody material, litter, and duff) so as not to exceed
20 tons/acre (49 tons/ha). Preburn fuel loads range from 6 to 26 tons per acre (15-64 tons/ha)
on 5 piots.

2. Limit overstory mortality of all species to an average of 20% within 5 years post-bum.

FIRE MONITORING OBJECTIVES

1. Install enough plots to sample total fuel load with 80% confidence that totals are within 20% of
the true population mean.

2. Install enough plots to sample overstory tree density with 80% confidence that values are within
20% of the true population mean.

DATA ANALYSIS-

1. Track total fuel load for all reads from PRE to YRO05, broken down by size class, litter, and duff.
2. Track overstory density from PRE to YRO5 for all species combined.
3. Compute a percent mortality for overstory trees at YR05, all species combined.

Literature Cited _ '
Klopatek, J.M. 1986. Nutrient pattemns and succession in pinyon-juniper ecosystems of northemn

Arizona. In: Proceedings—pinyon-juniper conference. USDA Forest Service GTR-INT-215 pp
391-396.
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Plot Protocols for PIED
GENERAL PROTOCOLS YES | NO YES | NO
M| ) )
Prebum Control Plots/Opt ) Herb Height/Rec v
' Herbaceous Density/Opt v | Abbreviated Tags N
OP/Origin Buried v | Crown Intercept/Opt v
Voucher Specimens/Rec v Herb. Fuel Load/Opt v
Stereo Photography/Opt v | Brush Individuals/Rec v
Belt Transect Width 2 x 50 meters | Stakes Installed: All
Number of Belts recorded |[.2
Herbaceous Data and Brush Data Collected at: Q4-Q1 and Q3-Q2
‘Burn and Duff Moisture/Rec v | Flame Zone Depth/Rec v
Postburn
Herbaceous Data/ Opt v | Herb. Fuel Load/Opt v
100 Pt. Burn Severity/Opt v
FOREST PLOT PROTOCOLS YES NO YES NO
MW ) )
Overstory Area sampled 50x20m Quarters Sampled Q1,Q2,Q3,Q4
Tree Damage/Rec v Crown Position/Rec )
Dead Tree Damage/Opt v | Dead Crown Position/Opt v
Pole-size Area Sampled 25X20m Quarters Sampled Q1&Q2
Height/Rec ] Poles Tagged/Rec v
Seedling Area Sampled 25X10m Quarters Sampled Q1
Height/Rec v Seedlings Mapped/Opt )
Fuel Load Sampling Plane Length 100 feet Fuel Continuity/Opt v
Aerial Fuel Load/Opt v
 Postburn Char Height/Rec v Mortality/Rec v
Rec = Recommended Opt = Optional
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FMH-4 MONITORING TYPE DESCRIPTION SHEET
Grand Canyon National Park

Monitoring Type Code: FPIPO1D09

Monitoring Type Name: South Rim Ponderosa Pine
Prepared by: Tonja Opperman and Ken Kerr

Date: March 17, 1999

PHYSICAL DESCRIPTION

Located at 6000 to 7500 feet elevation on the South Rim on level to rolling terrain, including all -
aspects. Soils are moderately shallow with a silty loam texture. All are derived from Kaibab
limestone parent material. Occasional barren rock outcrops. i

BIOLOGICAL DESCRIPTION : s

Total overstory' stems are 50-100% Pinus ponderosa. Pinus edulis, Junjperus osteasperma and a
Quercus gambelli may be present. Absolute canopy cover is 20-60%. The understory is likely a mix 'i
of the same overstory species. Common shrubs include Artemisia tridentata, Gutierrezia sarothrae,

and Cowania mexicana. Common herbaceous plants include Bouteloua gracilis, Poa fendlariana, and :
Lupinus spp.

REJECTION CRITERIA

Large rock outcroppings or areas >20% of the plot with <10% ground cover; areas with anomalous
vegetation, boundary fences; areas within 30 meters of roads, utility corridors, human-created trails,
human-created clearings, or slash piles; areas burned within past 10 years; areas within 10 meters of
significant historic or prehistoric sites or transitional ecotones. Areas with greatest amount of basal
area contained in a species other than ponderosa pine.

DESIRED FUTURE CONDITION

At this time a literature search has been initiated to determine the desired future condition of

ponderosa forests at Grand Canyon National Park, but it is not complete. Preliminary research

suggests that there were anywhere from 19-25 overstory trees per acre (47-62 trees/ha) during pre-

settiement and ponderosa pine comprised over 90% of the basal area, with the remainder occupied

by pinyon, juniper, and Gambel oak (Covington 1994, Covington et al. 1998). Usually crown cover '
was less than 25% with trees clumped in groups of 2-44 individuals (Woolsey 1911, White 1985). All ' z
size classes were typically represented, but it was not a continuous pattern—trees were arranged in
distinct size groups due to a number of decades between regeneration events (White 1985). g
Frequent openings occurred, dominated by grasses and other herbaceous plants. Total fuel loads :
were typically 2 to 8 tons/acre (5-20 tons/ha) with averages estimated from 0.2 to 9.3 tons/acre

(0.5-23 tons/ha) (Covington 1992, Covington 1994, Harrington and Sackett 1992).

BURN PRESCRIPTION

Units will be burned during the growing, transition, and dormant seasons with head, flanking, and
backing fires as needed to meet burn objectives. Units may be burned at six-year intervals for up
to three consecutive treatments or until a Desired Future Condition is met.

! Qverstory tres are defined in the Fire Monitoring program as trees with a diameter at breast height of 15 cm (6 in) or
greater. This definition does not take individual tree dominance or crown position into account.
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Fire Prescription Elements
RH = 10-80% Live Fuel Moisture = n/a
Dry Bulb = 40-80 F Average Flame Length = 1-10 feet
Average Mid-flame Winds=0-15mph Average Rate of Spread = 1-40 chs/hour
G30mph
10-hour TLFM = 3-15% 1000-hour TLFM = 9-25%

PRESCRIBED FIRE PROJECT OBIECTIVES—First Entry Bum

. Immediately Post-Burn:

1. Reduce average woody (dead and down) preburn fuel load over landscape, with average percent
reductions in the following size classes: :
a) 1-hour fuel size class reduction by 40-100% (currently 0.1 t/ac, 0.2 t/ha)
b) 10-hour fuel size class reduction by 40-100% (currently 0.7 t/ac, 1.7 t/ha)
¢) 100-hour fuel size class reduction by 40-100% (currently 1.0 t/ac, 2.5 t/ha)
d) 1000-hour fuel size class reduction by 40-80% (currently 2.3 t/ac, 5.8 t/ha)

2. Limit crown scorch to 30% on Pinus ponderosa with dbh greater than or equal to 16” (40 cm).

Two Years Post-Burn:

1. Reduce Pinus ponderosa poles with dbh of 1-6 inches (2.5-15 cm) to average 0-200 trees/acre
(0-494 trees/ha). This is a conservative target and more research is needed to define a better
pole density target; there are currently 0-730 poles/ac (0-1800 poles/ha) of Pinus ponderosa /in
this size class.

Five Years Post-Bum

1. Limit mortality of Pinus ponderosa with dbh greater than or equal to 16 inches (40 cm) to 20%.
Pre-burn densities for Pinus ponderosa /n this size class average 20 trees/acre (49 trees/ha).

PRESCRIBED FIRE PROJECT OBIECTIVES—Second Entry Burn
Objectives will be written for this section, once results from first entry burn are known.

PRESCRIBED FIRE PROJECT OBJECTIVES—Third Entry Burn
Objectives will be written for this section, once results from first and second entry burns are known.

FIRE MONITORING OBJECTIVES

1. Install enough plots to be 80% confident that overstory ponderosa pine density figures are within
'20% of the true population mean.

2. Install enough plots to be 80% confident that total fuel load estimates are within 20% of the true
population mean.

3. With less than 30 plots, estimate pole densities with the most confidence possible. At this time
over 70 plots are needed to monitor poles due to a high variation in the preburn pole densities.
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DATA ANALYSIS

1. Compute scorch heights on ponderosa pine overstory trees and report figures with average and
range for each prescribed burn and for the entire monitoring type.

2. Track percent change in total fuel load by year and percent change between all size classes,

litter, and duff through YRO5.

Track overstory density by size class for ponderosa pine for each postburn year through YROS.

Track ponderosa pine pole tree densities by size class for each postburn year through YR02,

Track overstory snag densities (defined as greater than six inches dbh) with the most confidence

possible, categorized by size classes.

6. Track changes in herbaceous layer species composition categorized by native/non-native.

vk W

Literature Cited

Covington, W.W. and M.M. Moore. 1992. Postsettlement changes in.natural fire regimes: implications
for restoration of old-growth ponderosa pine forest. Jn Old-growth forests in the Southwest
and Rocky Mountain regions: proceedings of a workshop, p. 81-99. USDA For. Serv. Gen.
Tech. Rep. RM-213. 201p.

Covington, W.W. and M.M. Moore. 1994. Southwestern ponderosa pine forest structure. J. For. 39-
47.

Covington, W.W., M.M. Moore, P.Z. Fule, H.B. Smith. 1998. Grand Canyon Forest Ecosystem
Restoration Report on Pre-treatment measurements of experimental blocks. Northern
Arizona University unpublished manuscript.

Harrington M.G.and S.S. Sackett. 1992. Past and present fire influences on southwestern ponderosa
pine old growth. In Old-growth forests in the Southwest and Rocky Mountain regions:
proceedings of a workshop, p. 81-99. USDA For. Serv. Gen. Tech. Rep. RM-213. 201p.

White, A.S. 1985. Presettlement regeneration patterns in a southwestern ponderdsa pine stand.
Ecology 66:589-94.

Woolsey, T.S. Jr. 1911. Western yellow pine in Arizona and New Mexico. USDA For. Serv. Bull. 101.
64pp.
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Plot Protocols for PIPO
GENERAL PROTOCOLS YES NO YES NO
M| . M) M)
Preburn Control Plots/Opt v | Herb Height/Rec v
Herbaceous Density/Opt Y | Abbreviated Tags v
OP/Origin Buried v | Crown Intercept/Opt v
Voucher Specimens/Rec v Herb. Fuel Load/Opt v
Stereo Photography/Opt v | Brush Individuals/Rec v
Belt Transect Width 2 x 50 meters | Stakes Installed; All
Number of Belts recorded 2
Herbaceous Data and Brush Data Collected at: Q4-Q1 and Q3-Q2
Burn and Duff Moisture/Rec v | Flame Zone Depth/Rec v
Postburn
Herbaceous Data/ Opt v | Herb. Fuel Load/Opt v
100 Pt. Burn Severity/Opt ) ‘
FOREST PLOT PROTOCOLS YES NO YES NO
) M) ) Q)]
Overstory Area sampled 50x20m | Quarters Sampled . Q1,Q2,Q3,Q4
Tree Damage/Rec v Crown Position/Rec v
Dead Tree Damage/Opt v | Dead Crown Position/Opt v
Pole-size Area Sampled 25X20m Quarters Sampled Q1 &Q2
Height/Rec v Poles Tagged/Rec )
Seedling Area Sampled 25X10m Quarters Sampled Q1
Height/Rec v Seedlings Mapped/Opt v
Fuel Load Sampling Plane Length 100 feet Fuel Continuity/Opt v
Aerial Fuel Load/Opt v
Postburn Char Height/Rec ) Mortality/Rec | v
Rec = Recommended- Opt = Optional
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FMH-4 MONITORING TYPE DESCRIPTION SHEET
Grand Canyon National Park

Monitoring Type Code: FPIPN1D09

Monitoring Type Name: North Rim Ponderosa Pine
Prepared by: Tonja Opperman and Ken Kerr

Date: March 17, 1999

PHYSICAL DESCRIPTION

Located at 6,900 to 8,900 feet elevation on the North Rim with slopes from 0% to 60%, including all
aspects and depending on elevation. Soils are moderately shallow on ridgetops with silty loams
occurring in drainage bottoms. All soils are derived from Kaibab limestone parent material.

BIOLOGICAL DESCRIPTION

Total canopy cover is at least 25%. Pinus ponderosa dominates the overstory’, comprising at least
80% of overstory species. Other possible overstory species include occasional Abies concolor,
Populus tremuloides, Pseudotsuga menziesli, and Picea engelmanni. The understory Is composed
of mostly (75% or more) Pinus ponderosa poles. Common brush species are Berberis repens, Rosa
fendleri, and Ceanothus fendleri. Common herbaceous plants include Achillia lanulosa, Carex spp.,
Poa fendleriana, Sitanion hystrix, and Viguiera multifiora.

REJECTION CRITERIA

Large rock outcroppings or barren areas >20% of the plot; areas with anomalous vegetation,
boundary fences; areas within 30 meters of roads, utility corridors, human-created trails, human-
created clearings, or slash piles; areas within 10 meters of significant historic or prehistoric sites or
transitional ecotones; areas burned in the last 10 years; areas with >20% overstory cover of trees
other than ponderosa pine; areas with pole densities including >25% spedies other than ponderosa
pine.

DESIRED FUTURE CONDITION

At this time a literature search has been initiated to determine the desired future condition of North
Rim Pinus ponderosa at Grand Canyon National Park, but it is not complete. These forests were
likely open stands with relatively few, large overstory trees, dominated by an herbaceous understory.
Research suggests in one study that there were 56 Pinus ponderosa trees per acre (138 trees/ha) in
North Rim Pinus ponderosa stands (Covington 1992), and in another study that there were 40-55
trees/acre (99-136 trees/ha) on the Kaibab Plateau during presettiement times. Fuel loads ranged
from 0.2 to 9.3 tons/acre (0.5-23 tons/ha) (Covington 1992). Pole-sized trees less than six inches in
diameter (15 cm) were estimated to be in groups of 200-400 but no density figures are given
(Rasmussen 1941). The fire frequency on the North Rim is estimated at 2 to 15 years for these
elevations (Wolf and Mast 1998) but this study did not incorporate forests on the very southemmost
parts of the plateaus. It is likely that the forests on the edges of the North Rim plateaus were less
dense due to drier conditions and more frequent lightning-caused fires.

! Overstory trees are defined in the Fire Monitoring program as trees with a diameter at breast height of 15 cm (6 in) or
greater. This definition does not take individual tree dominance or crown position into account.
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BURN PRESCRIPTION

Units will be burned during the growing , dormant, and transition seasons from summer (June) to fall
(November). In drier years the time period may move into April and/or December. The following
values present a range of conditions that may be used to accomplish objectives. Optimal values and
relationships exist between these ranges that relate to on-the-ground fire effects achieved as well as
resistance to control.

Fire Prescription Elements
RH = 10-80% Live Fuel Moisture = n/a
Dry Bulb = 40-80 F Average Flame Length = 1-10 feet
Average Mid-flame Winds=0-15mph Average Rate of Spread = 1-40 chs/hour
G30mph
10-hour TLFM = 3-15% 1000-hour TLFM = 9-25%

PRESCRIBED FIRE PROJECT OBJECTIVES—First Entry Burn
Immediately Post-Burn:
1. Reduce average woody (dead and down) prebumn fuel load over landscape, with average percent
reductions in the following size classes:
a) 1-hour fuel size class reduction by 40-100% (currently 0.1 t/ac, 0.2 t/ha)
b) 10-hour fuel size class reduction by 40-100% (currently 0.8 t/ac, 2.0 t/ha)
¢) 100-hour fuel size class reduction by 40-100% (currently 0.8 t/ac 2.0 t/ha)
d) 1000-hour fuel size class reduction by 40-80% (currently 3.3 t/ac, 8.2 t/ha)

2. Limit crown scorch to 30% on Pinus ponderosa with dbh greater than or equal to 16” (40 cm).

Two Years Post-Burn:

1. Reduce Pinus ponderosa poles with dbh of 1-6 inches (2.5-15 cm) to average 0-200 trees/acre
(0-494 trees/ha). This is a conservative target and more research is needed to define a better
pole density target, Preburn pole densities range from 0-500 Pinus ponderosa trees/acre (1235
trees/ha) and average of 51 trees/acre (126 trees/ha) in this monitoring type on 6 plots.

Five Years Post-Bum

1. Limit overstory mortality to 20% on Pinus ponderosa greater than or equal to 16” dbh (40 cm
dbh). There are currently 41 trees/acre (101 trees/ha) of Pinus ponderosa in this size class.

PRESCRIBED FIRE PROJECT OBJECTIVES—Second Entry Burn '
Objectives will be written for this section, once results from first entry bumm are known.

PRESCRIBED FIRE PROJECT OBJECTIVES—Third Entry Burn
Objectives will be written for this section, once results from first and second entry burns are known.

FIRE MONITORING OBJECTIVES

1. Install enough plots to be 80% confident that overstory ponderosa pine density figures are within

20% of the true population mean.
2. Install enough plots to be 80% confident that total fuel load estimates are within 20% of the true

population mean.
3. Install enough plots to be 80% confident that pole density estimates are within 20% of the true -

population mean.
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DATA ANALYSIS

1.

Compute scorch heights on ponderosa pine overstory trees and report figures with average and
range for each prescribed bum and for the entire monitoring type.

Track percent change in total fuel load by year and percent change between all size classes,
litter, and duff through YROS.

Track overstory density by size class for ponderosa pine for each postburn year through YROS.
Track ponderosa pine pole tree densities by size class for each postburn year through YR02,
Track overstory snag densities (defined as greater than six inches dbh) with the most confidence
possible, categorized by size classes.

Track changes in herbaceous layer species composition categorized by native/non-native.

Literature Cited

Covington, W.W. and M.M. Moore. 1992. Postsettiement changes in natural fire regimes: implications

for restoration of old-growth ponderosa pine forest. Jn Old-growth forests in the Southwest
and Rocky Mountain regions: proceedings of a workshop, p. 81-99. USDA For. Serv. Gen.
Tech. Rep. RM-213. 201p.

Rasmussen, D.I. 1941. Biotic communities of Kaibab Plateau, Arizona. Ecol. Monogr. 11:229-76.

Wolf, J. and J. Mast. 1998. Fire history of mixed-conifer forests on the North Rim, Grand Canyon

National Park, Arizona. Physical Geography, 19, 1, pp. 1-14.
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Plot Protocols for PIPN
GENERAL PROTOCOLS YES NO YES NO
M| ) §))
Prebum Control Plots/Opt Y | Herb Height/Rec Y
Herbaceous Density/Opt Y | Abbreviated Tags )
OP/Origin Buried Y | Crown Intercept/Opt v
Voucher Specimens/Rec v Herb. Fuel Load/Opt )
Stereo Photography/Opt Y | Brush Individuals/Rec v
Belt Transect Width | 2x 50 meters | Stakes Installed: Al
Number of Belts recorded 2
Herbaceous Data and Brush Data Collected at: Q4-Q1 and Q3-Q2
Burn and Duff Moisture/Rec N | Flame Zone Depth/Rec ‘ v
Postburn
Herbaceous Data/ Opt v Herb. Fuel Load/Opt v
100 Pt. Burn Severity/Opt )
FOREST PLOT PROTOCOLS YES | NO YES NO
() IR Q)) M) )
Overstory | Area sampled 50x20 m Quarters Sampled Q1,Q2,Q3,04
Tree Damage/Rec ) Crown Position/Rec v
Dead Tree Damage/Opt Y | Dead Crown Position/Opt Y
Pole-size Area Sampled 25X20m | Quarters Sampled Q1&Q2
Height/Rec v Poles Tagged/Rec v
Seedling Area Sampled 25X10m Quarters Sampled Q1
Height/Rec v | Seedlings Mapped/Opt v
Fuel Load Sampling Plane Length 50 feet Fuel Continuity/Opt v
Aerial Fuel Load/Opt v
Postburn Char Height/Rec v Mortality/Rec v
Rec = Recommended Opt = Optional
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FMH-4 MONITORING TYPE DESCRIPTION SHEET
Grand Canyon National Park

Monitoring Type Code: FPIAB1D09

Monitoring Type Name: Ponderosa Pine with White Fir Encroachment
Prepared by: Tonja Opperman and Ken Kerr

Date: March 17, 1999 '

PHYSICAL DESCRIPTION

Located at 8000 to 9000 feet elevation on the North Rim with slopes from 0% to 60%, including all
aspects. Soils are moderately shallow on ridgetops with silty loams occurring in drainage bottoms. All
soils are derived from Kaibab limestone parent material.

BIOLOGICAL DESCRIPTION

Total canopy cover is at least 25% but can near 100%. It is a mixed conifer forest dominated by
Pinus ponderosa, Abies concolor, and Populus tremuloides with the greatest basal area in Pinus
ponderosa even though there may be more overstory' Abies concolor stems per acre. Other
possible overstory species include Pseudotsuga menziesii, Picea pungens, Abies lasiocarpa, and
Picea engelmanni. The understory is composed of mostly Abjes concolor (25 to 100%), Pinus
ponderosa, Populus tremuloides, and Pseudotsuga menziesii. Common brush species are
Amelanchier utahensis, Berberis repens, and Robinia neomexicana. Common herbaceous plants
include Bouteloua gracilis, Carex spp., Fragaria ovalis, Lotus utahensis, Pedicularis centranthera,
and Poa fendleriana.

REJECTION CRITERIA

Large rock outcroppings or barren areas >20% of the plot; areas with anomalous vegetation,
boundary fences; areas within 30 meters of roads, utility corridors, human-created trails, human-
created clearings, or slash piles; areas within 10 meters of significant historic or prehistoric sites or
transitional ecotones; areas burned in the last 10 years; areas where majority of basal area is not in
ponderosa pine; areas with pole densities that do not include white fir as a major component.

DESIRED FUTURE CONDITION

At this time a literature search has been initiated to determine the desired future condition of North
Rim Pinus ponderosa forests at Grand Canyon National Park, but it is not complete. Forests in the
PIAB monitoring type are at a slightly higher elevation and experience slightly wetter conditions and
cooler temperatures than the North Rim Ponderosa Pine (PIPN) monitoring type. Pinus ponderosa
likely dominated these stands but occasionally other mixed conlifer species were present as well as
pockets of Populus tremuloides. At the 8200 elevation on the North Rim, research suggests the
stands were comprised of 51 overstory Pinus ponderosa per acre (126 trees/ha) with a mixture of
Abies concolor and Populus tremuloides equally occupying the remaining 40 overstory trees per acre
(99 trees/ha) (Covington et. al. 1998). Fire likely occurred in these stands every 4-15 years (Wolf
and Mast 1998). Pre-European settlement fuel load estimates are unknown, as are pole density
figures for this forest type.

! Overstory trees are defined in the Fire Monitoring program as trees with a diameter at breast helght of 15 cm (6 in) or
greater. This definition does not take individual tree dominance or crown position into account.
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BURN PRESCRIPTION

Units will be burned during the growing and dormant seasons from summer (June) to fall
(November). In drier years the time period may move into April and/or December. The following
values present a range of conditions that may be used to accomplish objectives. Optimal values and
relationships exist between these ranges that relate to on-the-ground fire effects achieved as well as
resistance to control.

= bk EEEREEREELLEEEENENESS N

v Fire Prescription Elements
RH = 10-80% Live Woody Fuel Moisture = 60-250%
Dry Bulb = 40-80 F Average Flame Length = 0.5 - 30 feet
Mid-flame Winds=0-15mph G30mph Average Rate of Spread = 1-40 chs/hour
10-hour TLFM = 3-15% 1000-hour TLFM = 9-25%

PRESCRIBED FIRE PROJECT OBJECTIVES—First Entry Burn

Immediately Post-Burn:
1. Reduce average woody (dead and down) preburn fuel ioad over landscape, with average percent
reductions in the following size classes:
a) 1-hour fuel size class reduction by 40-100% (currently 0.3 t/ac, 0.8 t/ha)
b) 10-hour fuel size class reduction by 40-100% (currently 1.7 t/ac, 4.1 t/ha)
¢) 100-hour fuel size dass reduction by 40-100% (currently 2.5 t/ac, 6.1 t/ha)
d) 1000-hour fuel size class reduction by 40-80% (currently 13.1 t/ac, 32.4 t/ha)

2. Limit crown scorch to 30% on Pinus ponderosa with dbh greater than or equal to 16” (40 cm).

Two Years Post-Bumn: ‘
1. Reduce Abies concolor poles in 1-6” (2.5-15 cm) size class by 20-70% to average 0-100 i
trees/ac (247 trees/ha). 7his is a conservative target until more research indicates a better
target. Preburn Abies concolor pole densities average 237 trees/ac, and Pinus ponderosa poles o
average 31 trees/ac (77 trees/ha) in this monitoring type on 21 plots. ;

Five Years Post-Burn

1. Limit mortality of Pinus pondemsa with dbh greater than or equal to 16 inches (40 cm) to 20%.
On 22 plots there is an average of 27 Pinus ponderosa trees per acre in Ws.sizedass. .

PRESCRIBED FIRE PROJECT OBJECTIVES—Second Entry Burn e 1
Objectives will be written for this section, once results from first entry bum are known ;

PRESCRIBED FIRE PROJECT OBJECTIVES—Third Entry Bum o
Objectives will be written for this section, once results from first and second entry bums are known. 7

FIRE MONITORING OBJECTIVES
1. Install enough plots to be 80% confident that overstory ponderosa pine density figures are within

20% of the true population mean.
2. Install enough plots to be 80% confident that total fuel load estimates are within 20% of the true

population mean.
3. Install enough plots to be 80% confident that white fir pole density esbmat&s are within 25% of

the true population mean.
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DATA ANALYSIS

1.

Compute scorch heights on ponderosa pine overstory trees and report figures with average and
range for each prescribed burm and for the entire monitoring type.

Track percent change in total fuel load by year and percent change between all size classes,
litter, and duff through YRO05.

Track overstory density by size class for ponderosa pine for each postburn year through YRO05.
Track white fir pole tree densities for each postburn year through YR02.

Track overstory snag densities (defined as greater than six inches dbh) with the most confidence
possible, categorized by size classes.

Track changes in herbaceous layer species composition categorized by native/non-native.

Literature Cited

Covington, W.W., M.M. Moore, P.Z. Fule, H.B. Smith. 1998. Grand Canyon Forest Ecosystem

Restoration Report on Pre-treatment measurements of experimental blocks. Northern
Arizona University unpublished manuscript.

Wolf, J. and J. Mast. 1998. Fire history of mixed-conifer forests on the North Rim, Grand Canyon

National Park, Arizona. Physical Geography, 19, 1, pp. 1-14.
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Plot Protocols for PIAB
GENERAL PROTOCOLS YES | NO YES NO
M| Q) )
Preburn Control Plots/Opt v | Herb Height/Rec v
Herbaceous Density/Opt v | Abbreviated Tags \)
OP/Origin Buried V| Crown Intercept/Opt \
Voucher Specimens/Rec v Herb. Fuel Load/Opt v
Stereo Photography/Opt ¥ | Brush Individuals/Rec v
Belt Transect Width 2 x 50 meters | Stakes Installed: All
Number of Belts recorded 2
Herbaceous Data and Brush Data Collected at: Q4-Q1 and Q3-Q2
Burn and Duff Moisture/Rec v | Flame Zone Depth/Rec )
Postburn
Herbaceous Data/ Opt v | Herb. Fuel Load/Opt v
100 Pt. Burn Severity/Opt v
FOREST PLOT PROTOCOLS YES | NO YES NO
M| () M)
Overstory Area sampled 50x20m Quarters Sampled Q1,Q2,Q3,04
Tree Damage/Rec v Crown Position/Rec ) ‘
Dead Tree Damagé/Opt Y | Dead Crown Position/Opt v
Pole-size Area Sampled 25X20m | Quarters Sampled Qa2
Helight/Rec v Poles Tagged/Rec - v
Seedling Area Sampled 5X10m Quarters Sampled o1
Height/Rec v Seedlings Mapped/Opt v
Fuel Load Sampling Plane Length 50feet | Fuel Continuity/Opt V
Aerial Fuel Load/Opt M ' A
Postburn: Char Height/Rec v Mortality/Rec v
Rec = Recommended Opt = Optional
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Appendix B: Identified Problems and Solutions in GRCA FMH Database

The Fire Monitoring Handbook (FMH) database at Grand Canyon requires corrections before it can be
analyzed with sufficient accuracy. In many cases, the reason the database was not maintained
properly stems from a lack of personnel dedicated to the task. Reorganization of the prescribed fire
staff at the Canyon has eliminated many past deficiencies to provide continuity and guidance for the

monitoring program. Following is a list of problems identified in 1997 with potential solutions and

actions taken to date.

FMH Problems

FMH Solutions

1998 Corrections

the files, and the fleld; no
FMH-4s exist for these plots.

any of these plots are
acceptable for use in current
monitoring types, or if
additional N.Rim types should

1. Brown'’s transect lengths 1. Begin reading all plots We started reading transects

are not the same for all plots | correctly in 1998; fix misread | properly and have corrected

in a monitoring type; some data by deleting or some monitoring types, but

are 50’ and some are 100". multiplying existing data by a | not all. Some data can never
correction factor. be recovered/corrected.

2. Fifteen FMH plots 2. Label files to reflect Plots were incorporated into

established in conjunction database labels. Change plot | the current monitoring

with NAU were numbered tags next year when visiting system or put into a

differently in the database, North Rim; decide whether miscellaneous category if they

did not fit. Plots in the X0O(X
category will remain installed
but will not be read unless
they fit into a future

detailed plot location
description.

topographic maps will be put
in each file with plot location
clearly marked; written
descriptions will be revised to
clearly match maps; all plots
will be located on a set of
FMH topographic maps to
remain in map case for
reference.

be established; decide to monitoring type description
disregard plots which do not | because we cannot afford to
fit in current or foreseen collect data for “data’s sake”.
forest monitoring types.

3. No fire history information | 3. No solution at present. No action taken as of this

is written on FMH-5s for any | The fire history database time. Rumor has it a fire

plots. does not make this atlas might be available,
information easy to obtain; however, this will be an
fire locations are entered as involved project even so.
points with acreage, but there
are no maps of fire
occurrences. <

4. Not every plot file has a 4. Photocopies of All plots that were visited in

1998 were fixed, but plots
that have not been visited
have not had files updated.
Crewmembers are trained on
how to properly document
the plot locations. Wall maps
were made of all locations
and are currently being
incorporated into GPS.
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5. Unknown plant species
and lack of follow-up in
having them identified and
entered in database.

5. Make known to all field
personnel an established
procedure to get plants
properly collected and
identified; hold persons
accountable for follow-up.

A new system is in place to
prevent this problem from
occurring again. This
involves a separate area in
the office dedicated to plant
identification, a logbook for
recording unknown codes,
and more interaction with the
GRCA botanist on a regular
basis.

6. Numbers on overstory
and pole tags are the
same, resulting in
confusion when pole
trees grow into the
overstory.

6. Future plots will have
overstory trees numbered 1-
100 and pole trees 101-999;
poles growing into overstory
can just have the “P” crossed
off the tag. More care will be
taken with established plots
to ensure that new overstory
trees are immediately tagged
with new numbers that do
not conflict with any other
overstory or pole tag on the
plot; such tag changes will be
documented in the hardcopy
for each plot.

New installations have
overstory labeled 1-100 and
poles start with P101. Old
plots are fixed on a case-by-
case basis in the easiest
manner that will avoid future
confusion. We will not re-tag
entire plots if it is not
necessary.

7. Tags are not readily
updated or replaced; pole
trees grown into the
overstory may still have P-
tags for many years; trees in
non-pole quadrants which
have grown into the overstory
may be overlooked during re-

7. Field crews will carry extra
blank tags, nails, and a stamp
kit in the field on every plot
visit to make tag changes,
additions, and replacements;
crews will be advised to
measure all trees in non-pole
quadrants to ensure capture

Field crews carry extra tags
and understand when to
add/replace tags. Training
the crew will help to avoid
missing the new poles and
overstory trees in the future.

reads because they did not of new overstory trees.

have original tags.

8. Tags are not always 8. Re-nall all tags at proper | Tags are re-nailed, or if the
placed on trees at dbh, height as plots are revisited; | nail is too high due to duff

resulting in measuring errors.

take care to nail future trees
at correct height; inform
crews that dbh
measurements must be made
at the nail for consistency.

reduction, the nail is left in
place so measurements are
the same. Multiple stemmed
juniper trees are nailed and
measured at the root collar.

9. Postbum information is
missing for some plots
because FMH crew season

9. Permanent or term
positions will help to eliminate
this problem in addition to

had already ended when greater communication
postburn read was due. between field personnel and
supervisory staff.

A term position was hired in
August 1998.

10. Some data sheets and
photos are missing entirely.

10. No solution at present.

This data can never be
recovered.
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11. Fire behavior information
missing for some burned
plots.

11. Check all other, non-FMH
burn files for such
information; disregard plots
with no fire behavior
information until they are
rebumned.

This data can never be
recovered for a specific plot;
we have taken no action to
check other bumn files for
behavior information on that
particular prescribed fire.

12. Plots not bummed in
accordance with established
burn prescriptions, resuiting
in highly variable fire effects
data which is difficult to
analyze with accuracy.
Igniters sometimes
intentionally put a lot of fuel
on FMH plots to “get them to
burn.”

12. Decide to either follow
established prescriptions for
burning in future, or stratify
monitoring types to reflect
different burning seasons
(this would result in many
plot installations); inform
ignition crews at briefing of
how to approach lighting an
FMH plot.

Monitoring types are burned
in all seasons; we will not
stratify because it will impact
our burning program
negatively. Hand ignition
needs to be accomplished in
concert with an ignition
specialist informed on plot
locations. Ignition specialist
needs to direct igniters not to
dump torch fuel on plots.

13. The 50-meter transects
may not be sampling grass
species sufficiently.

13. Revise protocols to
capture grasses; solicit help
from GRCA Botanist.

No action was taken; Botanist
does not think we should
change protocol. We will
consult Botanist when
establishing protocols for new
Pinyon-Juniper type. May use
Daubenmire methods.

14. A few plots are not
square, resulting in failure to
read last 2 or 3 points on a

14. Make plots square as
they are revisited in 1998.

Plots were re-squared as
visited; crew training will help
avoid this in the future.

50-meter transect. _
15. Misidentification of tree 15. Develop a quick- A plant reference guide is
species from year to year. reference guide for N.Rim being developed for field use

trees; identify and correct
discrepancies; revisit plots in
1998 to confirm correct
species identification.

at this time. Crew training
will help.

16. Brush species tagged

16. Identify such individuals

Training will help alleviate

and counted as poles. and make necessary this problem, as well as the
corrections in field, on all plant guide (above).
datasheets, and in database
program.

17. Non-brush species 17. Because there are so few { Plant reference guide will

counted as brush. - brush species, make a help, as well as crew training.
reference list with i.d. Botanist advises cactus are
characteristics for use in the | counted as brush species on
field; or revise brush data the brush belt.
sheet with all possible codes

' listed at bottom. '

18. Failure to obtain 18. Take previous photos Protocols established and

comparable photo into field for easy match; made known.. Use of tripod is

documentation from year to | establish protocols for camera | standard. Bracketing photos

year. position; promptly re-take is standard. Crew training is
unacceptable photos. a priority for photography.
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19. Plots not read at same
phenological stage each year.

19. Begin to read plots on a
schedule based on ecosystem
dryness; plots which will dry
out first will be read first.
Reference photos before
going into the field to see
which plants were flowering
during the last visit.

Plot schedule has been
corrected to read plots from
“dry" ecosystems to “moist”
ecosystems to ensure

flowering plants are captured.

20. Possible problems with

20. Check alt hard copies for-

Quality control is being

data entry, though they have | possible errors and identify; developed to be in place for
not yet been identified. fix such errors in database as | the 1999 field season. No
When data sheets are difficult | soon as possible. This is a documentation exists at this
to read, people sometimes major project that will take time, however it will involve
“guess” or can accidentally many months to sort through. | the plot folder going through
insert the wrong : a second check against the
name/number. database before being filed.
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| Appendix C: Schedule for GRCA FMH "Shortcourse™

SCHEDULE
Day 1

Morning
o Issue field equipment to all new staff (compass, clinometer, hand lens, etc.)
e Overview of Branch of Fire and Aviation—how it all fits together
e Overview of the Prescribed Fire program—goals for 1999 and accomplishments of 1998
¢ How the Fire Effects program fits into the puzzle—what we do and why it's important
o Explain local Monitoring Types, vegetation, and fuel conditions
e FMH-4 Monitoring Type Description Form
o This is where you get biological descriptions
e This is the bumn prescription
e These are things we're interested in measuring
o These are protocols for this whole monitoring type
¢ Location of FMH information, materials, and equipment

Afternoon
e Lessons on Forest Plots in the RX-80 Student Guide

Day 2

Mormin;

e Visit a plot and lay out tapes to give a visual perspective

e Review compass, pacing, chaining, reading maps

¢ Organize paperwork, equipment, and information required to read a plot

Afternoon

¢ Brief introduction to plant families, dichotomous keys, common plants frequently encountered in
Grand Canyon, collecting and preserving specimens, T&E species, taught by GRCA botanist

Day 3

Morning and Afternoon
¢ Install a practice plot from a point on a map
e Review photographic protocols and standards; emphasize the long-term importance of these
photos
o Write a detailed FMH-5 route description with appropriate UTM, Lat/Long, TRS, slope,
aspect, fire history, plot visit history, etc.
e Assure all headings, diameters, heights, ages, locations, tags are in order both in the
paperwork and on the plot .
o Focus on consistency in implementation to assure long-term validity of data collection
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Day 4

Mornin , ,
o What to do with the data and equipment once back at the office

Rewrite the FMH-5 with proper directions

Make the map

Put the plot folder in proper place for data entry

Mark the plot board

Update field copy folder for next visit

Identify unknowns from the vegetative transects, label collected samples, send samples to
Nancy Brian or the Study Collection

File completed FMH-26 in appropriate file so that slide sorting will be easy

File completed rolls of film in an envelope ready for processing

Afternoon

Day 5

Mormnin

Introduction to computer data entry for FMH usmg pracﬁce plot data
Explore analysis functions in FMH computer program ‘
Review quality control protocols s

Review computer backup procedures and schedule

Review hardcopy backup procedures and schedule

e Revisit practice plot and remeasure selected individuals and transects

Afternoon

e Re-enter data into FMH.EXE and note differences . :

e Stress importance of measuring and recording property, uslng exampls of "bad" plot reads,
photos, graphs, etc. #y
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Appendix D: Current Equipment Vendors

Insight (For computer
equipment/supplies/programs)

6820 S. Harl Ave

Tempe AZ 85283

1-800-467-4448 (ask for Marguerite Lara at
x5961)

Forestry Suppliers (Field equipment)
P.0. box 8397

Jackson MS 39284-8397
1-800-647-5368

Century Photo Products (3-ring binders and
clear photo/slide holders for storage)

P.O. Box 2393

Brea, CA 92822

1-800-767-0777

HomeCo Ace Home Center (rebar—can be cut
to specifications (1/2” x 18”) and delivered to
GRCA)

1763 E. Butler Avenue

Flagstaff AZ 86001

1-800-628-0582

National Weather Service (pilot balloons)
Phone: 301-713-1829

International Association of Wildland Fire
(IAWF) (Reference books on fire/ecology)
P.O. Box 328

Fairfield WA 99012-0328

Ben Meadows Co. (Field equipment)
P.0. Box 80549

Atlanta GA 30366

1-800-241-6401

National Band and Tag Co. (Brass tags Style
#115 w/hole at 3/16", pre-numbered and
blank)

721 York St/P.O. Box 430

Newport KY 41072-0430
(606) 261-TAGS

Trimble Navigation (GPS information)

2203 Timberloch Place

Suite 250
The Woodlands TX 77380

National Wildfire Coordinating Group Catalog
(NWCG) (Fire-related materials, equipment
and books)

ATTN: Great Basin Cache Supply Office
3833 South Development Ave

Boise ID 83705

Patricia Ledlie Bookseller (Reference books
and field guides)

One Bean Road/P.O. Box S0

Buckfield ME 04220

(207) 336-2778

Xerox (For rolls of copier paper for large map
copies at Engineering)

1851 E. First St, Ste 552

Santa Ana, CA 92705

1-800-822-2200

Seattle Filmworks (photo, slide, and photo-on-
disk developlng)

1260 16™ Ave W.

Seattle WA 98119

1-800-FILMWORKS

Customer #: 29733369

Kodak (ordering film in bulk)

U.S. Customer Support—Government
1187 Ridge Road West

Rochester NY 14650-3009
1-800-828-6203

Grand Canyon National Park Lost and Found
(extra cameras for monitor’s fire pack
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