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SUMMARY HEPORT
Mack lake Fire, Mzy 5-8, 1980
SIZE: 24,790 acres (1,498 private; 23,292 NFS)

SPECIFIC CAUSE: Escape of_Forest.Service prescribed fire.

RESOURCE OBJECTIVES FOR PRESCRIBED FIRE: Critical habitat management for
Kirtiand's Warbler (éndangered ,species ), fuel reduction, site preparation.
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ﬁ@ALYSIS TEAM AUTHORIZATION:

5100 Fire Management
1230 Delegation of Authority

Delegation of Authority

Dale Gorman, Team Leader (Five Analysis)

As of 0600, May 6, 1980, I have delegated all management authorization to
Dale Gorman and persons agsisting him in the analysis of the Mack Lake Fire.

My priorities and considerations for you are following:

{1) Evaluate prescribed burning progran on the H-M from thes& éspectsz

(a)
(b)
(c)

(d)

Are our present methods, organization and actions adequate

to keep risk at a reasonable level?

Was planning, manpower, equipment and expertise adequate to carry
out the prescribed burnm according to prescription? .

Assess accuracy of weather forecasting, interpretation and appli-
cation.

Fvaluate actual prescribed burn action in relation to planned actiot.

{(2) Evaluate present capability of the H-M to organize, mobilize and act
in the event of large fast-spreading wildfire:

(a)
(b)

Mobility - Communications (Internally, inter-agency, and externally).

Organization - on Forest, in Region.

(3) Provide recommendation to H-M in regard to:

(a)

(b)

(c)

Should presé;ibed burn be suspended for a period of time to gain
more expertise in application?

Should prescribed burn be suspended for a period of time in view
of the vast acreage of potential habitat resulting from the fire?

Reduction of future risk from major wildfire.

(4) Assess the fuel break program on H-M in relation to:

(a)
(b)

Protection of large blocks of National Forest ownership.

Protection of private/commercial development within Ferest boundary.

Please provide your analysis within 30 days of the close of your investigation

C’évﬁ A /C:\ .[/}[Lﬂ/),,/\__/«._./

WAYNE/K.

MANN

Forest Supervisor



CONDUCT OF ANALYSIS:

This report is based on information collected and measurements made e
between 1500 on Tuesday, May 6, and 1200 on Saturday, May 10, 1980. The
analysis team has generally observed the entire fire by auto and aireraft.’
They have walked and observed conditions in detail in the prescribed

fire area, escape area, the area at the scene of the fatality, and the

Mack Take subdivision. They bhave interviewed the fire voss and some of

he members of the burning and initial attack crew, members of some VFD

and MDNR, property owners at Mack Lake, and listened to concerns of area
residents. They have interviewed weather personnel and gathered immediately
available weather records. They have eyamined documents pertaining to .-

g

the prescribed burn and made during the wildfire. Field measurements — 7
hsve been taken and samples collected and analyzed. Television video
tapes and Polaroid pictures of the fire have been viewed. While we have
tried to verify all the report's contents, it must be emphasized that
parts of the report are bagsed on hearsay and observations after the

fast. Tnis report follows guidelines found in Forest Service Manual
5190. ’ ’

BACKGROUND:

The XKirtland Warbler's avallable habitat 1s eritical to survival cf
species (211 known breeding pairs). Recovery plan developed jointly by
" Forest Service and Michigan DNR, approved by Director of Fish ana Wildlife
Sepvice in 1976 identified maintenance and development of 130,000 acres
in lower Michigan. To reach established goals through 1984, 3,500 acres
of suitable jack pine need to be regenerated annually. Prescribed fire
is used zs a menagement tool., With few exceptions, the Warbler has been
found to nest only on areas that have been burned. For the period 1964
+o 1979 the Forest Service has successfully burned 26 areas totaling
3,960 acres, Michigan DNR 29 areas on 1,664 acres during the period 1977
to 1979. Fire excapes from spotting have occurred on past burns but in
cach case few acres were burned with minimum loss.

Thera are other resource benefits derived from management for the species.
The jack pine stands are harvested for their timber resource.

FIRE SITUATION:

Winter of 1979 to 1980 was marked by 35% below normal snow fall, April
precipitation was 50% above normal. There are no indications of any
drought situation existing =% time of fire. Fine fuels were extremely

dry for three days preceding the fire, District had controlled fires on
April 22 (18 acres) April 22 (152 acres), May 3 (1/4 acre), May 4 (1
acre). The fire weather forecact the day of the prescribed fire indicated
a low relative humidity and moderately gusty winds. A weak cold front

was forecast Lo pass through arvea between 3 to 5 p.m. with wind shift

but 1little change in wind speed, and possible showers. This forecast
predicted very high fire danger.

Observations were taken by the burning crew on the fire at 9:45 a.m. A
key compenent of the fire danger at that time was not calculated. The
start decision was made by the District Ranger on recommendation of his
technical staff, with plans that only a portion of the area would be




ignitz? ard controlled if Imbensity bacame 00 great. The firing crews
started a backing fire irto the wind 2t 10:26 a m. An 11 merson o
with one 1,000-gallon tanksr and one 125-yoilon tanker and a tracicr
plow were assigned to execute burn. Seve epot fires crossed the
control line in a logged area but were casily controlled. Between iz

and 12:15 another spot fire jumped establishzd contrcl line into standdng
timber left for aesthetic purposes and burned Two ascLas bafore % was )
contained. Another spot fire developed across Highwer 32, was controlied,
and another torched and crowned, spread 60C feet in six | minutes and was
declared an escaped wildifire.

[

WILD FIRE

burn. The tractor plew and 1,000-gelicn tanker began a flanking achbion
on north edge of fire through dense stand of jack pine. The two units

became separated, the tanker going ahead of the tractor plow. The fire
turned north and crowned in front of the tractor, but behind the tarker.

Tractor operator James L. Swidsrski, age 29, Forest Service Biclogical
Technician, attempted to turn north and then ran from the tractor bul
was likely caught by a second moving crown firve; death was inmezdiaste.

One motorcyclist in the area was hospltalized with first and szecnd
degree burns and released after three days.

Real and personal vroperty loss is expected to reach $2,000,000.
Suppression and related cests total about $500,000.

By 1:15 the fire khad rsached Mack Lake, two miles distant. It covered
six miles by 3:30 p.n. Immediate assistance was provided by area Vol
fire depariments and Michigan DNR. Sherif{'s Depariment and Stat=
Police assisted in emergency services, evacuating the Meck Leke commin
A frontel passage altered direction of fire at about 4:30 p.m. and
forced evacuation of rassidents of South Branch, 12 miles distant.

Additicnal resources, manpower, equipment and overhead were ordsrsd znd
deliverad to Wurtsmith Air Force Base and 3Saginaw, Michigaan. On May )
resources on the fire included:

Forest Service  Michigan UNKH

Manpower 123 20
Tractor 5 5
Punmpers 8 (3!
Salvation Army '

Adr Force

Iocal Cooperators

CONTROL

On the evening of May 5 and early bours of May 6, the fire moved souti

and east and spread was slowed by hardwood timber types and highex

relative humidity. This allowed effective line construction and coabaincent
of fire. The final containment with completed line arcund the fire was

at 1800 hours on May 6. The fire was halted about six miles from South
Branch and two and one half miles from Curtisville. Final size was 24,790
acres. Fire was declared controlled at 1200 on May 7.
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SECTION 1 - BACKGXJUND

A KIRTLAND '8 WAk wLER HABLYAT MANASGEHMENT

1. Introduction

Our changing =avironment has left a number of species ou the brink

of extinction. Congress, in passing the Endangered Species Act

of 1973, sstablisned as a national goal the conservation of endangered
wildlife. Our concern for the environment is our concern for the
least of its inhabitants. As Aldo Leopold stated, "The land and

the wild things living on it is a community to which man belongs."

Tthe endangsred Jivciand's Warbler yrevides an exampie of a specles
whose numbers iave been dismaticsily raduccd through the indirect
infiuvence of wan. The amount of suitable nesting habitat for the
Warbler has declined sharply in recent years. Although probably
never an abundant specles, the Kirtland's recent population decline
has caused alarm within environmental groups and throughout a diverse
concerned public. The Kirtland's population has reached a minimal
threshold, with extinction casting an ever-present shadow on the
future existence of this colorful songbird.

The Kirtiand's Warblei has bean classified as "endangered" under
the Federal Endangered Species Act (PL 93-205). This was supplenented
by the Michigan Endangered Species Act of 1974, (P.A, 203, 1974)
which provided added legal protection to the Kirtland's Warbler.

Rules prouulgated under the Endangeved Species Act of 1973 called

for the establishment of Recovery Teams to assist the Fish and wildlife
Service in carrying out provisions in the Act., In early 1975, a
Kirtland's Warbler Recovery Team was named by the Secretary of the
Interior to guide efforts in aiding the Warbler. As a result of

efforts by the Team, a Kirtland's Warbler Recovery Plan (Byelich,

et al, 1976) was prepared outlining steps designed to increase the
species popuiation. The primary objective of the Plan is to "Reestablish
a self-sustaining wild Kirtland's Warbler population throughout

its known former range at a minimum level of 1,000 pairs."

The development of a detailed Habitat Management Plan was a cooperative
effort by the Forest Service - U.5. Department of Agriculture and

the Michigan Department of Natural Resources (MDNR). Direction

for development of the plan was provided by the Kirtland's Warbler
Recovery Plan, approved by the Director of Fish and Wildlife Service
¢10/2/76). The Recovery Plan identifies five major objectives that

are (1) maintain and develop 130,000 acres of suitable nesting habitat
for the Kirtland's Warbler throughout its former known range; (2)
protect the Kirtland's Warbler on its winter grounds and along the
migration route; (3) reduce key factors adversely affecting reproduction
and survival of the Kirtlard's Warbler; (4) monitor breeding populations
of the Kirtland's Warbler to evaluate response to management practices
and environmental changes, and (5) reintroduce Kirtland's Warblers

%Jb



into areas In che Ypper Yeminsala of Michigan, or in other states,

in an arvempr to establish indepeudent, seif-sufileient populazions,

The Habltat Management Plan implements Forest Service and State
responsibilizies under Section 7 of the Endangered Species Act (PL 93-205).

Since potential Warbler habital cecurs in giguificant acresges on

both State {(Michiyan Department of Natural Resouvces) and Tederal

{USDA, Forest Service) land and since both these agencies have individual
iand management Tunctlons, =2ach agency has assumed responsibility

for developing habitat on its land. The (draft) Habitat Management

Plan describes in detall each agency's on-the-ground land management
progran for the development and imvrovement of Kirtland's nesting
habizat.

2. Hisgory of Uupanized Efforts at Hanagement

CIn 1957, the fivst major effort was made at providing breeding habitat
for the Kirtland's Warbler., Three aveas, in Ogemaw, Crawford, and
Oscoda Counties, sach comprising roughly 4 square miles, were established
specifically as Warbler management units (Radtke and Byelich, 1963;
Mayfield, 1963). All three were on state forest land. Portions
of two of these arexss were planted with javk pine using a special
configuration vo drovide openings within the stand. The intention
was to maintain Chese tracts in three age classes, 7 years apart,
by burning and zeplanting the stande when they reached an age of
21 years. Plantng of the chird area in Oscoda County was held
in abevance hecause piuez on thatu srea were approaching a commercially
harvestable age., Hayvesting hss wot yet occurred on this area,
howevey , since alawst one~third of this tract was burned by a wildfire
in 1964. The reyenevation which resulted because of that fire has
provided nesting habitat for the past several years.

In 1960, the Ferest Service began working on & management plan for

the Kirtland's Warhler., This plan was approved in 1962 and a 4,010-
acre tract was dedicated in June 1963. The plan established 10
management blocks of about 320 acres each in the Mack Lake, Oscoda
County area. Ultimately, each block was to be grown on a 60-year com-
mercial rotation with 5 years age difference between blocks (Mayfield,
1963},

In addition, in 1973 and 1574, the Furon National Forest cut, burned,
and planted areas near Luzerne, Oscoda County; and Tawas, Iosco
County, for the benefit of the Uarbler.

The decermial censng in 971 showad an alariming decline of 60 percent
in the population level of nesting Warblers. This decline initiated

a meeting sponsored jointly by the USDA, Forest Service and Michigan
Department of Natural Resources. One of the major results of this
meeting was the fornation of an ad hoc sreering committee whose
responsibility was to outlive needed habitat research, propose restric-
tions en human activiry in nesting areas, initiate a cowbird control

program, and locate funding,



Through the efforts of wewbers of inlir committee, the Department

of Natural Resources aad tha USDA, Forset Service egstablished an
off{cial policy with specific points /esigned to improve the outlook
for the Warbler. A policy to treat the best warbler jack pine
stands for a pericd of nor less than § years for the purpose of
improving warbler habitats was adupted. Provisions of this policy
fncluded the se 3f clear cutting followed by urescribed burning.
These practices would complete the habitat improvement work. An
Intensive program wis envisionad. (Lerter from M.L. Yetoskey, Chief,
wWwildlife Division, DNR, May 5, 1972).

3. Nesting Habacal

It bacame guleiiy apparsil tu the eavly observers of the Kirtland's
Warbler that they were always asscciated with the areas of the northern
jower peninsula of HMichigan commonly referred to as the "fack pine
plains” or “barvens.” Residents of the region called this Warbler

the "Jack-pine Bird." Subsequent studies of the species have shown

it to have an extremely close association with a particular "life
community" of the jack pine type.

The breeding hatitat of the Eirtlaud's Warbler is highly distinctive,
Nearly all of the nests have been found in jack pine stands 5 to

20 feet in height (8 ~ 21 years old) which have resulted from forest
fire. Five algs paintains the iow ground cover that must be just
adequate to conceal the nest which is usually imbedded in the soil.
Nearly all the pine: in the stand must be small, and the occurrence
of deciduous trees must be iimited. A tract must be at least 80
acres and preferably much larger to attract the Warbler. Ideal
breeding habitat consiscs of homozereous thickets of small jack

pine interspersed with mauy small openings.

Although it is not completely widerstood why, the recent burning

of a jack pine site prior to its regeneration appears to be a highly
significant, 1f not a necessary factor in the use of a stand for
nesting.

Burning may have some subtle effects on the s0il and plant community
that have yet to be dutected. Observations to date show that recent
fire has been a factor on nearly all sites where Warblers have been
known to nest successfully.

The jack pire stand itseir is used for nesting only in a certain
stage of deveiocpment. Warblers will start using a stand when the
height of the tree reaches 5 ro 7 feet (or at an age of 6 to 14
years with the average being 8). Stands less than 80 acres in size
are seldom occupied, and nesting success has been found to improve
greatly where "colonies" of Warblers occupy stands 200 acres and
larger.

The density of the stand is usually variable, with dense patches
and numerous small openings interspersed throughout. Evenly spaced
plantations are used but the presernce of openings appears to be
essential. Common assoclated tree species in these jack pine stands

w




are vaks, aspens, .herrizs, juune bervies, and citnar pines, [ appears
that the Xireisnd's Warbler will oov sse = grand where vhe density
of the deciduous specics approaches equirty with che plaoe.

The gromd vegetariou ronslsts of planva thab can asurvive fire. drought, and

thermal extremes, These wre mrsbly Low shivubs and deep-rooted perennial
herbs. The densiny varies from gpacsz areas with tare grevnd exposed

to quite dense parchas. In fact, the:e is usually a misalc of patches

of padges, patches of shyubs, i puolches of grasses and forbs,

These Warblers prefec heavier cover for nest sites, with mixed blueberry
and grass areas being favored locations. However, nests are occasionally
found whers covar 1s poor.

The Kirtland's %aroi i wiii convivie o nest in jack pine stands

as long as the traus retain relatively dense living branches uear

the ground. Dependiug on tha densitv of the treesa, the lower branches
are lost when sl pine veaches a height from 16 to 20 feet (usually
age 21 in Michigan)i, When this occurs the structure of the habitat

is apparently no longer acceptable to the Warbler for nesting.

Firtland's Warbler nesting habitst is also limited to a specific

s0il type. Witl oue or two exceptions all nests have been found

on Grayling swznd soil. This wvery poor soil is extremely pervious

to water. Uhus. in addition to supporting the dack pine and the

low, sparse grouud cover required by the bird, the capacity of Grayling
sand to drain @uickly during summer dOWDPOUrs may pe important in
preventing finoding of nests set in the soil.

The wltimate itmitiag factor oo the nesting population 1s the amount
of special habirat rvequired. Ther= is persuasive evidence that

the amount of such habitat was at maximum during the brief lumbering
period when forest five were rampact in the pinelands during the
1880°%s and 1890%s. The Kirtland's Warbler also appears to have

been at a peak at that same time. This contention is supported

by the large number of specimens taken on the wintering ground during
that perxiod.

Tn modery times. Yorest rire coutvol has greatiy reduced the tocal
acreage burned and also the size of individual buxrns. Currently,
only 4,000 te 5,07 scres arve suitable for breeding birds. This

is a very substantial reduction from the 10,000 to 15,000 acres
available in the 1950's and 1960's and is probably the most important
reason for the decline in populations of the Kirtland's Warbler.

Using the date ebtained Hrom the inventory of potential Kirtland's
Warbler breeding habitat, the USFS and MDNR have proposed to incorporate
into their forest management plans 130,000 acres. The goal 1s to

reach 36,000 to 40,000 acres of suitable nesting habitat by 1490,

which will support and sustain # breeding population of 1,000 pairs.

To reach this goal established ia the Recovery Plan, approximately

3,500 acres of suitable jack pine would be regenerated annually

for the next 7 veare (1984), and then 2,800 acres per year on a



{e to achieve suirahis warbler hatd

sustained basis. [inis time frawc will oo modified in either direction,
if necegHary, tn i wooe vith the aricicipated expansion of the

total Kirtland's Warbler population, or unforeseen situations such

as wildfire.)

Most jack pine suands that have been feentified =z essential nesting
habitat ave to be managed on o f5e w0 Seyear yotation. These stands
will provida vg hathitan b en & and 21 years of age. The '
stacds azz prown £6 age 20 for the puipwood produced for use by

the reglonal puly and paper industy. The establishment of new

stands will woreslly involwe prescribad burning. The surest and
possibly quickeso, Dul wuOw o+ method will be to clearcut, buin,
and plany ' w ane phe weio o oula e regain sead tiees
when stands ar. ~af and burn to pyepare the site and release seed

for naturzl regoueration, Where natural way ot be feasible, mechanical
site preparation followed by geeding or planting wmay be used. This

{s a silviculturazl decision to be derermined for each site.

4

4., Jack Pine,gjlviauituyg

The objective of the Kirtland's Waiiler dabitat Hanagemeant Plan

t. An obiecrtive of Tthe Huron-
Manistee Timber Managewent Plan is to produce cormereial harvests
of lack piue. Dath objecrives can be achizved vnder a mansgement
aystem that will geow Jack piie on a 50-vear rotatiom.

Jack pive is an wavly punccessionsl species, used for a variety of
products, including pulpwood, Loras, snd rail tizs. T¢ is one of

a few gpecias cspable of prowing on prayliing sand seils, and vroducing
commercisl timber.

The extensive stands of jsuk piue in Micuigan are the result of
natural wildfires. 1he characteristics of jack pine make the specles
ideally suited to vegenerating after wildfire. The serotinous cones
vemain op the vrees uvacil flre meles the resinous bonding material
(1259 ¥) releasing the seed. ‘The flye crzates an ideal seedbed.
Mineral soil is ewposed and vegetw..ive competition minimized. Partial
shade 1s provided by tha dead standiag trees. Temporary fertilization
resulting from thz burn improves seadling growth.

Extensive research (Cayford, J.H., 1370) has been undertaken on
jack pine vegeneration following firve,

Jack pine will mot vegunerare cdequasely unless speclal gilvicultural
practices are wcndextoker. Rogeneration following clear cutting

is generally inadequate without ceedbed preparation, exposing mineral
soil. Machine seedbed preparation is possible, but expensive.

To assure regeneration, these sites generally require hand or machine
planting.

Clear cutting, even-aged siivicultuve of jack pine is the normally
accepted method of harvesting 4ack pine, The species requires open
sunlight for regsnsration. Seed tices have sometimes been left

{n stands schnduied for prescribed burning.



As an alternative to pwescribed buraing, ground gscarificatiow followed
by planting has been usad to produce adesjuste regeneration and to
achieve timber management objectives. However, current studles

and experiences have demonstrated that fire is required to produce
suitable warbler habitat., Resesrch is underwsy (North Central Forest
Experiment Station) which will bettex define the specific impact

of burning on nesting habitat and nesting success.

5. History of Frescribed Burning o kegenerate Jack Fine Stands that
Produce Kirtland's Warbler Habitat

Since it is apparent that Kirvvland's Warblers nest alwost exclusively
in jack piue stamle whac nave vepreevsied after an acea has burned,
it has been concliuded that prescribed burning to prepare a site

for jack pine regeneration is necessary where selected jack pine
areas are to be managed so as to produce nesting habitat for this
species. The well-documented history of Warbler nesting based on
thousands of observations very strongly supports this coniclusion.

The use of prescribed burning to create habitat was begun in 1964
with a prescribed burn on the Mack lake Kirtland's Warbler Management
Area. Historically, prescribed burning for this purpose has proven
to be effective in producing nesting habitat. The few spot fires

or line jumps that occurred were gquickly controlled. The followlng
is an account of the Kirtland's Wavbler prescribed burn from 1964
through 1979:



ao Huron National Yorest

Tabie 1.~-Kirtland's Warbler Prescribed Fire History

Year/Season

1964 /May
1966/0ct .

1973/ Apw.

1975/Apr.
1975/May
1975/0ct.

1976/Aug.
1976/Aug.

1977/Apr.
1977/May
1977/May

1978/May

1978/May

1978/Aug.
1978/ Aug.
1978/Aug.
1978/Sept.
1978/0ct.
1978/0ct.

1979 /May

1979 /May

1979/July
1979/Sept.
1979/Sept.
1979/Sept.
1979/Sept.

TOTAL --

Area

Mack Lake (Sec. 3)
Mack Lake (Sec. 2)

Lagzarae (Sec. 26 & 36)

McKinley (Sec. 3 & 10)

Hunt Creek
Ekrigg Road

Gray Creek #1
Gray Creek #2

Gray Creek #3
Hunter Lake
Davidson Road

Warbler II
Eldorade
Doe Road
Warbler 1
Kennedy
Oscoda
Eldorado
Brush Road

Bryants Landing
Warbler 1
Curtis koad

Mt .Pindus

Mt .Pindus

Hunt Creek
Short Road

26 Prescribed Burns

Ranger
District

Mio
Mio

Mio

Harrisville
Mio
Mio

Tawas
Tawas

Tawas
Mio
Tawas

Harrisville
Mio

Tawas
Harrisville
Tawas

Tawas

Mio

Mio

Harrisville
Harrisville
Tawas

Mio

HMio

Mio

Tawas

Size

497
239

120
356

93
213

60
32

69
147

Becr e
{Acres)

3.00

3.00

10.00

55 .

ﬂff
24
61
148
151
66
66
140

102

208
169
280
78
39
58
268

3,960

5
—

12.00
30.00

0.25

0.10

; T o ———

58,35




b. Michigan Department of Natural Resources

The Michigan Department of Natural Resources has completed 29 prescribed
burning projects for the Kirtland's Warbler since 1976, involving

a total of 1,664 acres., (Information provided by Region II, MDNR.)
These projects were completed without a major loss. On 6 - 7 of

the projects, fire escaped the prescribed fire line, but in each

case was confined to 1 ~ 2 acres, with minimal loss. The following
iists the MDNR prescribed bavning projects for the Kirtland's Warbler.

Table 2.--Kirtland's Warbler Prescribed Burnming History - MDNR

County ' Date Location Size
(Acres)

Crawford 1977-7/7 T27NR1W 200

7/8 T27NR1W 30

8/9 - T27NR1W 30

July T25NR4W 30

Kalkaska 1979-9/21 T25NR5W 200

Montmorency 1979-6/26 T32NR2E 40

Ogemaw 1979-7/12 TZ24NRIE 56
1978-8/3 T24NR1E 55%

8/10 19

5722 92

5/22 34

5/24 48

5724 50
1976-9/30 T24NR1E 86 -

9/30 43

10/11 37

10/11 91

8/17 50

8/17 68

Oscoda 1979-9/26 T28NR1E , 100

8/3 15

7/10 40

7/11 11

7/18 45

7/19 30

6/19 37

4124 T27NR2E 28

4/24 4

1978-9/26 T27NR2E 45

TOTAL -— 1,664

*The MDNR reports accomplished burn acreage by individual blocks. The
Forest Service reports accomplishments by total area.

?



¢. Prescribed Burniug Projects

Table 3.--Summary Kirtland's Warbler

Number Years Size Escape
(Acres) (Acres)

Michigan Depariment

of Natural Resources 29 ' 197679 1,664 6 - 14
Forest Service 26 1964-79 3,960 58.35
TOTAL 55 5,624

In addition to prescribed burning efforts for the Kirtland's Warbler,
the Michigan DNR and Forest Service have completed a number of other
prescribed burning projects to achieve other wildlife and forest
management objectives.

B. CRANE LAKE PRESCRIBED BURNING UNIT PLAN

1. Introduction

The joint Forest Service - Michigan Department of Natural Resources
Habitat Management Plan (draft) defines the methods for protecting
and improving designated eritical nesting habitat for the survival
of the Kirtland's Warbler and for compliance with the provisions

of Section 7 of the Endangered Species Act, as amended.

All potential breeding habitat in Michigan on the State and National
Forest (and on adjacent private lands) has been identified. Following
field examination and stand data analysis those stands that were
believed to be suitable and manageable for nesting habitat were
proposed as critical habitat. Contiguous stands or stands in close
proximity were grouped into Management Areas. Twenty-three areas,
invelving 130,000 acres, have been established, 16 on State forests
and 7 on the National Forests. Each area is divided into Management
Units containing between 1,000 and 2,000 acres of suitable habitat.
Each unit has been subdivided into five timber harvest blocks, with
each block containing some 200 or more acres of contiguous stands

of habitat.

2. Mack Lake Area

The Mack Lake Area has been the ceunter of Warbler nesting activity
on the Huron National Forest for more than 25 years. Recent Warbler
use in the area began with the Mack Lake Fire that burned more than
16,400 acres in 1961 by 1946. Warblers soon occupied much of the
burned acreage. The State established three management areas in
1957 and the Forest Service followed suit in 1961 by establishing
the original Mack Lake Kirtland's Warbler Management Area (KWMA)




encompassing 4,010 acres of jack pine. Most of the original KWMA has
been preserved as the Mack Lake Unit.

The Mack Lake KWMA currently supports most of the Warbler nesting population
found on National Forest lands, In 1978, a total of 35 singing males

were found in the Mack Lake area. In 1978, Warblers were found in Section
2, 3, and 12, T25N,R3E, and Section 7, T25N, R4E. The Warbler nesting
density reached its maximum level at this time. Since then, nesting

use has declined due to the relatively advanced growth condition of the

jack and red pine regeneration,

The Mack Lake Area includes 10,420 acres of National Forest land proposed
for classification as "Critical Habitat" under the Endangered Species
Act. An additional 785 acres of private land could provide suitable
habitat.

3. Prescribed Burning Unit Plan

a. Preplanning

The Crane Lake Burning Unit area was identified in the joint Forest Service -
Michigan DNR Habitat Management Plan (draft). The draft plan proposes
preparing the Crane Lake Unit for age class changing through a commercial
timber sale and prescribed burning. The sale was awarded to Lakewood
Forest Products (Contract No. 04~988) on September 7, 1977. The sale

was closed October 24, 1978, All but 10 acres (Compartment 177, Stand

10) of the 210 acres needed for critical habitat received a regeneration
harvest. The jack pine trees were full tree logged (the stem and branches
skidded to a landing for processing) and the tops returned to the harvest
area in piles as the tree skidder returned for more trees. The purpose

in scattering the tops was to distribute the jack pine slash to provide

a fuel source to help carry a fire through an area of light fuels.

The silvicultural prescription for the stands along M-33 in this area

were modified for aesthetic reasons at the suggestion of a forest landscape
architect. The recommendation was to defer areas of stands 25 and 26

on ridge tops to break the line of vision of motorists traveling M-33.
(Input by Forest Landscape Architect, January 5, 1976.)

It is not certain who prepared the prescribed burning plan as it was
never signed by the preparer. The plan was, however, reviewed in 1978
by the Mio District Ranger and the Huron-Manistee National Forests' Fire
Control Staff and approved by the Deputy Forest Supervisor. Changes
made in the plan resulting in differences between planned and actual
were implemented without review or approval. (See Crane Lake Prescribed
Burning Unit Plan, Appendix A,) The three objectives of the prescribed
burning unit plan are fuel reduction, site preparation, and Kirtland's
Warbler habitat improvement. The suggestion to leave patches of standing
trees along the west side of M-33 for aesthetics was incorporated into
the plan and shown on the map attached to the plan. M-33 was shown on
the map as the east side burning unit boundary.
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A later visit to the area az part of a visual mansgement review aloug
M-33 resulted in a recommendation that open harvest areas sicog M-33
with advance regeneration also be excludad frem the prescribed burnm.
The decision to implement these recommendations resulted in the need
to build a fire control line for the prescribed burn area west 200 feex
or more from M-33. (See map Figure 1 for final comtrol line Jocatious.)

The east control line used on May 5 was located and coustructed in 1979
and redone with minor chaiges to straighten it cut in April of 1980.
Construction was by tractor-mounted plow and resulted in a band of exposed
soll approximately 4-6 feet wide. This control line passed through a
variety of fuels and terrain., In places the line was located through

open cutover, in other places, near standing timber. Evidence in the

form of burnt slash piies showed some concentrations of slusii in the
proximity of the line. Sections of the line crossed ridge itops on the
slde slope facing the fire. It was at one of the side slope locations
(26% slope), below standing jack pive with a bracken fern ground cover
that spot fire 7 started and took off. In some placeés several plow liniw
were present-- the result of demonstrations on line construction. Appareutly,
the main control line was reviewed several times, once during an on-site
Forestwide training session on April 11 and 12, 1979, (5-110 Basic ¥ire
Orientation and S~190 Introduction to Fire Behavior). The location of

the east control line near heavy ground fuels and slopes immedintely

above the line contributed to the quick spread of the fire once it jumped
the line at those locations.

Prior to ignition, Burning Unit 1 of the Craune Lake Unit was subdivided
into three parts--1A, 1B, 1C. Unit 2 was also divided intv two amallew
areas. The reason for this was to confine the burning to smaller areas,
each separated by a drivable road. Two 300-gallon rubber bladder tauke
of water were algo added to the burning plan equipment on Monday morning
and filled with water prior to the burn. The Prescribed Burning Fire
Boss took this acticen so water would be available on-site for refilliug
tanker units in use on the prescribed burn. The original plan was to
place and fill the two 300-gallon tanks on Sunday, but a wildfire late
Sunday changed this plan. The act of getting the tanks out Monday delayed
the starting of the prescribed burn about 1 hour. The ¥ire Boss dzlayed
ignition until the 6x6 used to fill the two rubber tanks was refilled
with water and ready for action on the prescribed burn.

I



b. Comparison of Prescribed Burning Unit Plan Desirable and Actual
Conditions Day of Kurn (See Appendix A)

Item Number

Form
R9-5100-23 Prescribed Burning Unit Pian Actual
1. Objective: Fuel reduction, site
preparation, Wildlife habitat Same
2, Prepare for planting Same
3. Burn small fuels less than 1" in diam. Burned %" and
smaller, all
slash 1in piles
: consumed .
f 4, Area description {(See Burning Unit Plan) Same
5. *purning Conditions
AFFIRMS*%
Forecast Obs
1400 5/4-Mio 1400 5/5-Mio
’ Air Temp 450+ 71 80
Rel. Hum. 25509 40 24
Wind Direction ‘W NW NW
Wind Speed 5-10 16 18
Day Since Rain 2-5 5 5
. Fuel Sticks (10 hr) 9-15% 12% 9%
BI (C Fuel Model) 33 39
) Fuel Model 15-30 69 79
*Also see Ltem 23 (0945 on-site readings)
Special Weather Forecast - Yes Yes, 5/5/80,Monday
0900, Appendix B
6. ‘ I&E Steps
a. Article in Paper Yes
b, Contact Landowners Yes
7. Preparation of Area
a. Single Plow Furrow Line moved west of
b, M-33 - 2 chains M-33 200 feet or more
FR 4467 - 30 chains
¢. No snag felling
8. Firing
a. Start Time Mid-afternoon 1026
b. Hours to Complete 3 to 5 2 hrs. to Escape
c. Method Back fire against Same

wind then head
fire when burn
out zone is pro-
. vided
* Post calculated with TI~59 Calculator
** Administrative and Forest Fire Information Retrieval and Management System

N



Ttem Number

Form
- R9-5100-23 Prescribed Burning Unit Plan ‘ Actual
9. Detection Needs Airerafr and Seheduled -
Observer to Did not arrive
locate spots until after
escape
10. Crew Organization
a. (Not filled in)
h. %5 - Rangey Technician
5B - :
CB - YACC Crew 3 (only 1 YACC)
w/handtools
Firing Boss -
Forester - District Ranger
Wwildlife Tech
Pumper Boss -
Sale Prep Tech Forester
Sale Admin Tech '
Tractor Buss =~
Fire Tech Bio-tech
TSI Tech
11, Water Supply Source ~ Mio 2-300 Gal.
Rubber Bladder
Tanks on site
12. Communications
a. Moblle ~ 5 7
b. Portables - 7 5
13. Equipment (Not filled in) One 125 slipon water
tanker on 4x4 track
One 1,000-Gal on 6x6
truck
14, Special Precautions to Prevent One tractor w/plow
Fire Escaping -
a. Tractor and Plow to follow each One tractor
torchman along the line to put plow unit.
furrow around spot.
b. YACC crews with hand tools to One 3-man hand crew

100" outside lines to look for
spot fires.
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Item Number
Form
R9-5100-23

15,

16.

17.

18,

19.

20.

21.

22.

Prescribed Burning Unit Plan

Suppression Plan

Direct Attack - 2 tractors and power
wagon - YACC crews to be diverted

if needed.

Patrol and Mop-up

Power wagon crew to remain until dark.
Patrol following day plus mop-up.

Correlation
DNR in Mio to be informed. Also
Sheriff and State Police. Traffic

control on M=33. May be necessary
when smoke is close to the highway.

EFrosion after Burn

None

Multiple Use Coordination (Not filled in)

Special Evaluation

a. Wildlife (after)

b. Prepared by

¢. Review by DR - James Rogers
6/20/78

d. Review by FC Staff - C.A. Reedy
6/28/78

e. Approved by Forest Supervisor -
W.C. Erickson

Map
Prior to Burn Checklist

a., Day Before ——
Weather forecast favorable

Necessary lines constructed

Adjoining landowners
I&E work finished

\Y

Actual

One tractor

plow unit and one
1,000—gallon tanker
unit. No crew

n/a

No contact made
with Sheriff and
State Police,
Traffic control
requested after
there was a
problem, MDNR, Mio
notified

Forest Staff Officers
Review of Camp 177
Prescription & Env.
Analysis Report

Until noon
Unfavorable afternoon
Yes, previously

Yes, Tech.

Yes, New Release
Attached clipping,

also list of radio
station contacted.



Item Number

Form
. _R9-5100-23 Prescribed Burning Unit Plan Actual
220 R Continued ———
Cooperators notified Yes, list attached
Crews notified Yes
Fquipment ready Yes
Camera available Yes
b. Day of Burn -
Pertinent crew briefing points Slash along south tip.
Plan reviewed by James Rogérs, Dist.
Ranger 6/20/78; Cliff Reedy, Fire Con-
trol Staff Officer, 6/28/78; W.C.
Erickson, Deputy Forest Supervisor,
6/21/78 .
23. Summary and Evaluation Immediately After Burn
a. Date burned - 5/5/80 Time set 10:26am
b. Rain 4 days since 0.1 inch of rain
5 days since 0.51 inch of rain
¢. Acres burned
d. Cost
e. Person-in-Charge - Tom Bates
f. Weather Factors:
At Start During
Wind dir. & velocity W -~ 10 mph
Wind behavior Steady 6-10 mph
Temperature 749
Relative Humidity 37%
BI *28-C C-39 at 1400 hrs.
58-Q
Fuel Sticks 16 at 9 a.m. 9 at 1400 hrs.
g. The chjective
24, n/a
25. n/a

*Post calculated with TI-59 calculator.
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4, Execution of tne Prescoibed Burninp Flan

The start decision way wade »ny che District Reuger on racommendation X bis
technical staff. Weather forecasis veceived Sunday and early Monday

were used in making the stav: declsicn. These forecasts came from a
National Oceanographic and Ammospheric Admindgiratiou (HOAA)Y State Foreguwt
Center, Ann Arbor, Michdge.. Vovecast tempevalure (82*) and wind airection
SW-W~NW were withis the prescribed paiawneters. Days since vaia {4) was
also acceptable. Forecast wlnimua ralaiive mmidity (18~21%}) wan less

than in the presciiption. Forvecast LO-hour timelag fuel wolsiure {12}

was within acceptable limits. Forecast burning Index {69) was more than
double the prescribed upper limit, A wind shift to the NW ocenrring
sometime between 3-5 ym was alsp predicted.

On-site observed weacher weagiremans: ab 0065 were within the prescribad

limits but daily maximums/minimuws fox wiad, numidity, and fuel moisture

were 4-6 hours avay. The prescribed burning team took the fleld measure-

ments but did not calculate the Burning Index prios to ignivion at 1026

hours., Later calculation by the Mio Rauger Station indicated the Buining

Index at time of field observatioa a: 28 Fur the C Fuel Model and 58

for the Q Fuel Model, The critical iuel aud weather fuoctors predicted

for the afternoon placed prescribed burn conditlons cut of accepted prescriptions
that had been used successfully in the past.

The prescribed burnimg tean's plan was to complete the buru befo. g
wind shift. The firing techulque uwsed was a backing-~five starting ai
the SE corner of sub-unit 1A as prescribed (Figure 1. Tie ba
technique consists primarily of Lecking five into e wimd. ¥
started along a prepared base line, such as a road or othey form of hnweder,
and allowed to back into the wind.

Normally, such five proceeds &t » spsed of 1 o 3 chailus per howr. Tods
technique is perhaps the easiesi and ssfest type uf prescribaed five Lo
control. It produces mindimum scorch height for underburaing and malintaine
higher temperatures ou the soil; works best in heavy fuels. Oue disadvantage
is slow progress of the five.

A test fire was nut used.

As ignition began {(Figure i} aug for e fivst &5 mimates, wo par
problems were noted. The five was contatned wichin che liae snd wass
described as “not particularly active.™ It appears thet & 50-foot wide
back-burned strip with spotty combusticn wes completed privr to stariiug
the second firing, After some distance had been covered, several spots
(spots 1, 2, and 3 on Figure 1) crossed the line but were easlly vontrolled
as they were still In the cutover avea.

Firing was stopped while suppression was golag oM. Yo be able o burn
an area, you must burn on a day when burning condicions are condueive
to burning. Thus, spot fires ave anciclpated and planned for.
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The ignition of the backing-ifire was proreeding at about 1,300 Yesi per

hour (2,000 feet in 1% hours). A pevimerer fire with the wind was being
coordinated with the backing-five. It was the opinfon of the Wire Boss

and fire crew that witber sub-unit 14 ©.: 1B could be burned depending

on the prevailing wind. The strategic plan was to burn small blocls

on the east side of the Crane YLake unlt to make a wider control 1ime.

By starting with swili wults. 1t was feit the buraing could be sioppaed

and secured with short notfce. If the £fcernoon weather had staad favovavle
for burning, a securve controi iine wruld be established for flrving ¢he
remaining acreage of Unit 1 swd all of Unde 2. The vegetation was a
transition stage and the District svaff anticipated difficulty in getting
the area to ignite due tuv the amount of new green ground vegetation so
they wanted to start early ic the dav., Seven to ten days before May

5, a crew working on dwmproving the five line found ice still existing

in the shade of siash piles.

After the spots 1, 2, aud 3 were condzolled, ignition vesumed. A& fouwrth
spot occurred on & vidge of standing timber left for aesthetic pukrposes.
Fuel types were different here and the spot proved more difficult to
control. The spot spotted another fire and more than one plow line was
needed for control. Spots 5 and £ occurred in a second finger of the
cut-over area which was to bc left unburned. These were easily controlled.
A seventh spot jumped ilate the aworthern most aestheiics strip of atanding
timber. At the point of escape, the contrcl line was located near standing
jack pine below the crest of a ridge facing the fire and the wind, A
2-acre fire that busned inte the standing timber between the planned

area and Highway 33 eventually spotiad across the highway. Yhe ganker

crew estimated winds at the vidge top to be 20 mph during the time of
escape. No dust or fire whirls were vbserved. The crew expressed consider-
able surprise at how fast the fire was moving at this time. When spot

fire 7 escaped (1206}, the dower wis awav fyom the coutrol iine sosisting
the 4x4 which was stalled in the bwa arex and threatened by filre. When
spot fire 7 was veported to the tvactor operator, it took the tracior
approximately 4 minutes to return to the fire line aund start action on

the escaped spot.

Spot fire 7 happened about 1Y% houvs ufeer che prescribed burnm had been
started. During this time of the preseribed burn very little material
greater than % inch in diameter was cousused. Almost no duff was consumed
and chiar depth was % to % inch. :

The District Ranger feels che proximity of Jack pine slash niles to the
east prescribed burs line may have coutriltuted to the fire'sg escape .

The slash plles did contribute to aome of the early svot fires and most
likely caused at least one of the spot fiirzs (E-1) east of H~33. Because
of the heavy concentration of fuei iu the slash piles, they each created
a small convection column that cavvied burving embers into the aip.

C. FIRE BEHAVIOR ANALYSTS

1. Fire Histoxy

The distribution of wiid firve sizes fov a 17-year pexiod, LU0 to 1977,
on the Huron Nationul Forest is listed in Teile 4.



Table 4.~-Fire Size Class Distvibution for the Huron-Manistee Wational

Forests

Class Size Number Percent
(Acres)

A 0 - 1/4 , 263 7.7

B % -9 . 350 50.6

C 10-99 72 10.4

D 100-299 5 0.7

E 300+ : & 0.6
TOTAL 692 100.0

The distribution iisted on Tabla % 1is typical of eastern forests., The
vast majority of fires are small and easily controllable. While problem
fires do occur with some regularity, najor fires several thousand acres
in size are rare events, occurring perhaps once every 10 to 50 years
(Table 5). There is no reason to believe, however, that they will not
continue to occur. .

If we assume that fires under 100 acres in size are not a major concern,
we are left with nine wild fires of consequence in 17 years, or one every
two years. The relative infrequency of large fires coupled with a rapid
turnover of District personnel (complete turnover in abour 3 years) does
preclude the opportunity to gain experieuce with large wild fires on

the Forest,

In April 1946, 16,400 acres of jack pine burned in the Mack TLake ared.,
Records from that fire are not readily accessible. Some 4- to S-iunch
diameter jack pine which had originated in 1915 were scarred by the 1946
fire but survived. A sampled tree was 9 inches in diameter at che time
of the Mack Lake fire,

The record for the State of Michigan, Department of Natural Resources
contrasts markedly with that of the Huron-Manistee National Forests.
During the l6-year period from 1964 to 1979, there were a total of 17
crown fires in jack pine that burned i excess of 175 acres each. These
fires were in the four-county jack pine area (Crawford, Oscoda, Roscommon,
and Ogemaw) immediately surrounding the Mio Ranger District. There were
eight fires in the 175- to 999-acre class (average size + 536 acres)

and nine fires in the 1,000~ to 5,000-acre category (average size = 3,195
acres). Clearly, the State has had considerable experience with crown
fires in jack pine.

The seasonal distribution of the occurrence of jack pine crown firves
(Figure 2) discloses a very proncunced peak during the second week in

May and lesser peaks during wmid-April and the end of July. Whatever

the critical conditions are that control jack pine crowning, they :learly
prevail with some regularity during the second week in May. Histcrically,
41 percent of the sample of crown fires occurred during that week and

they burned 58 percent of the total area.
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Table 5.--Total Wildfire Acres Rurned - Huron National Forest - 1911-19461

(A1l Lands within Protection Area)

Year ;\ Acres Year Acres
1911 10,996 1935 175
1912 3,103 1936 314
1913 19,125 1937 1,783
V1914 17,483 1938 184
1915 23,350 _ 1939 67
1916 14,408 1940 76
1917 4,135
1918 10,778 1941 474
1919 14,217 1942 1,075
1920 11,209 1943 266
1944 289
1921 3,450 1945 4,238
1922 235 1946 17,066
1923 2,220 : 1947 155
1924 1,776 _ 1948 3187
1925 9,841 1949 209
1926 16,626 1950 . 28
1927 411
1928 11 1951 12
1929 1,564 ' 1952 127
1530 1,459 1953 201
: 1954 62
1931 1,071 1955 3386
1932 11,320 1956 23
1933 2,191 1957 1,030
1934 945 1958 244
1959 177
1960 14
1961 ‘ 2938
TOTAL 211,241

2. Weather

a. Seasonal Pattern

Total precipitation for 1979 recorded at Houghton Lake 1/ was 26.09
inches. This was 2.32 inches (8.2 percent) below normal. Total
precipitation for January through April 1980 was 7.17 inches, or -

1/ Houghton Lake is a first order National Weather Service Station
located 38 miles southwest of the fire area.

A\



0.29 inches (4.2 percent) above normal. These values indicate that near
normal soil moisture conditions existed atr the time of the fire. Almost
" no rain (0.01 inches) fell in September 1979. This deficit (~3.16 inches)
roughly coincided with the onset of dormancy. Whether this deficit had
any effect on the winter foliar moisture is not knowmn.

In general, there is no indication of & drought gituvation existing at

the time of the fire. In fact, outward signs (later confirmed by the

behavior of the fire) were that deeper and larger fuels were relatively

" moist. The Palmer (dought) index was near normal, indicating neither
surplus or deficit of ground moisture. : : R

'Although total precipitation was nearly normal, winter snowfall was only"
65 percent of normal (54.2 inches observed vs. 84.0 inches mormal).
Although a deficit was recorded during most months, the major shortfalls
were early in the winter: November (42 percent), December (38 percent),
and January (72 percent). This resulted in a deeper than normal frost
layer which might have had two effects: decreased absorption of subsequent
precipitation due to runoff from the frozen soil and decreased foliar
moisture due to an inability to absorb moisture from the frozen soil.
wWhether either of these effects, in fact, occurred is not known.

b. Antecedent Weather

During the week preceding the fire, 0.68 inches of rain fell (on April

29 and 30) at the Mio Forest Service Station., No precipitation was recorded
on May 1-4. Temperatures during the week of April 29 - May 4 averaged

8°F. above normal. The observed daily maximums on May 2 - 4 were: 73,

78, and 80°F. Of possible significance, relative humidities on those

same three days were 28 percent, 22 percent, and 19 percent. Note that

on the last two days (May 3 and 4 - Saturday and Sunday) the fine fuels
would have dried markedly relative to their state on Friday, May 2.

Further information concerning the antecedent weather can be obtained
by examining the behavior of the Burning Index (BI) and Fire Load Index
(FLI) during the month preceding the fire. A graph of the two indices
is presented for National Fire Danger Rating System (NFDRS) fuel model
C (Figure 3) and Q (Figure 4). : :

There is, in fact, such strong correlation between both indices and both
fuel models in this sample that to know any of the four is to kmow virtually
all of the information contained in all of them. Given the possible
confusion associated in keeping tract of four numbers, there seems to

be merit in suggesting that only one index be used for as wide a variety

of decision making as possible, should this similiarity be generally
prevelant.

Tracing the BI for model Q through April, we see that the month

started in the high range, dropped tc nil for onhe day, recovered
to moderate, and fell to nil for several days. On the 1l6th, the

e
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BI jumped from nil ta the low end of hign in one day. The BI remained

in the high range for 10 days, after which it again fell to nil

in one day due to rain. After 4 days, the index again rose drama~
tically to the upper end of the high range over a span of 4 days.

This is the point at which the Mack Lake fire oceurred. The proavunced
characteristic of the BI fur April and early Mav is a strong bimodal
distribution. That is, 43 percent of the days were hizh, S0 percent

nil or very low, snd only 17 percent woderate. One can assuie significant
practical wanagement problems associated with pronounced daily changes

of a planning index.

c. Forecast fur May 5

Two forms of wezthar forecast infornmation were available at the

Mio District headquarters: (1) computer cutput through the AFFIRMS
System (Table &) and (2) a special five weather forecast issued

by the Ann Arbor Fire Weather Forecast Office (Table 7). A discussion
of forecast quality is given in Appendix C.

Table 6.--AFFIRMS Forecast for May 5, 1980

Wind Wind
Temp. RH Speed Dir. 1-Hr. 10-hr. SC ERC BL IC

71 40 16 NW 7 12 20/33 9/27 33/69 34/32 (C/Q)

Table 7.--Fire Weather Forecast fox Mio {(Issued at §:45 am to the Supervisor's
Office in Cadillac from Ann Arbor)

Conditions

Wind Wind
Time Tenp RU(%S Speed (MPH) Dir. Clouds Prec
1000 64 35 6-10 SW-W 20% Cu
12-1400 72-76 23 10-15/20 G SW-W 30-40%
15-1700 _ 10-15/20 G " W-NW (shift) Front 30% chance
max/min B2 18-2 W of showers
1,000 ft.+ 15-25

The AFFIRMS forecast, made on Sunday, the 4th, by Ann Arbor for

May S5 at Mio, predicted 40 percent relative humidity. This value

was apparently taken from the National Weather Service (NWS) guidance
forecast by one of the forecasters on the Sunday shift. According

to the fire weather forecaster, the NWS relative humidity guidance

is generally too high for fire weather statioms. It corresponds

to values recorded at first order statioms such as Houghton Lake,
Flint, and Alpena. This is substantiated by a recorded minimum
relative humidity of 35 percent at Houghton Lake on May 5.
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d. Observations oa May 5

Three forms of observational data were available at the Mio Ranger
District office on May 5: (1) 0945, measurements at the burn site
(Table 8); (2) a hygrothermograph at District headquarters (Tabie
9): and (3) 1400 Forest Service observations (Table 10).

Table 8.-- Observations at the Burn Site - May 5, 1980

Dry Wet Wind Wind
Time Bulb Bulb RH Speed Direction
0945 74 37% 10 W
1045(Approx) 82 63 347 Not recorded

Table 9.--Hygrothermograph Trace — Mio District Office - Forest Service -~
May 5, 1980

Time
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Temp. F. 57 65 75 80 82 83 82 81 77 71 65 60 57 53 52 50

RH % 0 80 28 23 21 22 22 26 37 46 55 56 50 51 54 56

Table 10.--1400 Cbservations at Mio - May 5, 1980

Temp, RH Wind

F. 7 mph 1-hr. 10-hr.
Forest Service 80 24 18 5 11
Michigan DNR 84 22 15 3 8

Further evidence of the state of the weather is given by 1400 observations at
the Michigan Department of Natural Resources Mio office (Table 10) and wind
data from the Houghton Lake National Weather Service office (Table 11). Note
that these data are not directly available at the Mio District (Forest Sevice)
office,

Table 11,--Wind Data from Houghton Lake - May 5, 1980

Time

8 9 10 11 12 13 14 15 16 17 18

Speed mph 05 08 07 12 03 10 15 18 15 17 17

Gusts mph 25 28 25 30 28

Direction SW SW W - SW W- Wee W~ W W= NW NW
SW NW NW Nw

-
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The slightly lower RH at the MDNR office was reported to be typical
suggesting that thz Forest Service oifice values could be slightly
high because of the station location.

At Lansing, Michigan, between 1300 and 3400, 1 percent of the observa-
tions show relative humidity values under 20 percent. Between the
hours of 1200 and 1700, 3 to 8 percent of the observations show
relative humidity values under 30 percent dependent upon the gspecific
hour.

The Mio fire weather station had been inspected on April 1 and was
found to be in good working order (Appendix D). Thus, readings

can be consideved reasonably accurate. 1/ The Mio Forest Service
observation has a lawer RH and higher temperature than that predicted
through AFFIRMS. Iote, however, that the predicted and observed

BI does not differ markedly. The observed data (site, hygrothermograph,
and Mio Forest Service observation) all agree quite well with the
special fire weather forecast. One noteworthy feature is the extremely
rapid drop of RH between 9 and 10 am (Table 9). This was the time

of the first on-site observation. The burning crew noted that the

wind "picked up" around noon. This agrees with the special forecast.

Documentatiocn shows that gusts recorded at the Houghton Lake station
began reaching Z5 mph about 1400 DST, with gusts above 23 mph until
about 2100. The high gust for the peried was 32 mph. It blew from
the northwest, occurring at 1728 DST.

The frontal system passed through as forecast. The 1300 DST synoptic
map shows the weak cold front just north of Alpena, well north of
Houghton lake. (&ppendix E-1). By 1600 DST the font was just
north of Houghton Lake and passed over that station at 1635. This
was about the same time that it passed over the Mio area.

The air ahead of the font was very unstable. The 0700 DST upper

wind observation taken om May 5 at Flint, Michigan, shows west winds
of 15-25 mph at 1,000 to 4,000 feet. These types of winds can usually
be expected to move downward during the course of the day.

3. Fuels

a. Prescribed ¥ive Area

The prescribed fire area was a mature jack pine stand tbhat had been
logged in 1978. Fuels consisted of scattered immature jack pine

and piles of logging slash that had been dispersed over the site.

Most of the area was free of slash, Slash quantities were not measured
prior to the burn, Based on information published by Brown (1965)

an estimated 20 to 25 tons per acre were likely contained in the

piles. Surface fuels between the piles were not measured, but appeared
to be light (3 to 7 tons/acre). Surface fuels consisted predominately
of grass (carex), lichen, bracken fern, swveet fern, blueberry, and

1" to 1%" of jack pine litter and duff. Soils were grayling sand
which is subject to rapid drying.

1/ The hygrothermograph, RH + 5% (R time was recording about 15
minutes later than actual).
i
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b. Escaped Fire Area

. West of Highway 33, cutover areas we:ie interspersed with irregular
stands of mature jack pine which were left for aesthetic purposes.

Overstory trees were 8" ~ 10" dbh. The stand also contained mixtures
of red and white pine, red oak, and aspemn. There was some hardwood
brush 1 to 3 feet high (not leafed out). Surface fuels ware heavier
than in the burn area, due to coinsiderable standing dry bracken
fern, in addition to the grass, oak leaves, jack pine litter, and
woody material. There was 12.8 tons of measured surface material,
and an estimated S5 to 7 touns of class IX, I1I, and IV woody material
(1" and larger). Grass was in a transitional state, the aspen had
begun to leaf ouc, and jack pine buds had just burst.

c. East of Hignway 33

The fire made its major runs in standing jack pine. There is considerable
variance in stand age and density. In the area of the spot fire

which escaped, tree heights ranged from 10 to 20 feet with reasonably
continuous fuels from the ground. Diameters range from 1 to 4 inches

and stand density varied from open areas to 2,500 stems per acre.

There were also scattered areas of mature jack pine in the area

(40 to 60 feet high). Ground fuels were noticeably light (3 to

5 tons/acre). There was no noticeable cured needle drape in the

vicinity of the fire. Grass, lichen, and jack pine litter predominated.

d. Fataliny Arvea

l The predominant cover type was sapling sized jack pine 15 to 30

' feet tall with dizmeters from 2 to & inches, and stand densities
on the order of 1,000 to 2,000 stems per acre. There were scattered
open areas and spme scatrered ved oak. Measured surface fuels ranged
from 4.9 to 19.6 tons per acre. An additional 3 to 7 tons per acre
of 1 inch and larger woody material was also present.

e. The Main Five Area

Much of the fire area had previously burned ir: 1946. There were
some plantations, but most of the jack pine was naturally regenerated.
Reproduction ranged from 2 to 10 feet tall, 1 to 3 inches dbh, and
from less than 100 to 3,000 stems pewr acre. (Stems per acre by
occular estimate). Sapling sized jack pine ranged from 15 to 30
feet tall, 3 to 6 inches dbh and 100 to 2,500 stems per acre. The
eastern and southern portions of the fire burned on the ground in
predominantly hardwood types. Principal species were aspen, birch,
maple, and oak, with scattered white and red pine, Hardwood stands
ranged from saplings to mature with generally full stocking. The
aspen had begun to leaf out and the maple buds had burst.

f. Fuel Weights

Table 12 summarizes the measured and estimated fuel weights., Measure-
. ments were taken in the vicinity of spot #4 and along the ¥ nile

of plow line which initially attempted to contain spot E-2 (Figure
7). Crown foliage weight estimates are based on data published

by Brown (1965) and Walker and stocks (1975).
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Tabie 12a,--Average Fuel Weights (Tons/Acre)

Before After Consumed

Duff 8.5 6.0 2.5
Grass, shrubsz, leaves 1.5 a,2 1.3
Class I Surface (woody) 0.5 — 0.5
Unmeasured Woody * 5.0 3.0 2.0
Foliage * 5.0 — 5.0
TOTAL 20,5 9.2 11.3
* Estimated
Table 12b.,--Range of Fuel Weights (Tons/Acre) (5 Samples)

Prior to Burn After Burn
Duff 2.3 - 18.0 ) 0.6 - 1.7
Grass, sarubs, leaves 0.2 -~ 2.7 )-Measured Total 0,1 - 0.4
Class I Surface (Woody) 0.1 - 1.4) 3.6 — 19,6 = mm—me—————
Unmeasured Woody * 2.0 - 8.0%% 1.0 - 6.0
Foliage * 1.0 - 10.0%*%  e=we——ee—e—ee
TOTAL 5.6 - 40.1 1.7 - 18.1

*  Estimated

%% Some areas of up to 25 tons/acre of woody material were estimated.

*%% The absolute range is 0.5 to 20 tons/acre, Table 12b values are
more typical.

g. Fuel Moisture

(1) Jack Pine Foliage

Van Wagner (1967) and Grieve and Such (1977) present data which
indicate that jack pine foliar moisture 1s at a minimum in early
spring. The average jack pine twiz and foliage moisture measured

2 to 5 davs after the fire was 120 percent with a range of 100 percent
to 135 percent {10 samples). This was significantly highexr than

Van Wazner's spring valves (104 percent) and those of Grieve and
Such (95 percent). Note that the Mack Lake data were obtained after
showers had passed through the area, one day after the main run

of the fire. The measurements were, however, significantly lower
than published mid-to-late summer measurements (136 percent to 145
percent).

Stashko and McQueen (1974) indicate that 1 to 2 days of high wind
and low relative humidities can reduce foliar moisture contents
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by as much as 20 percent. Grieves sad Such (1977) measured short-term
foliar moisture content variations on the order of 10 percent to

40 percent which they attribute to sampling error. It is possibls,
however, that on poTrous soils such as grayling sand, foliar moisture
losses can be induced on dry, windy days. It is not unreasonable

to hypothesize that on the day of the fire, the foliar roisture

could have been 5 percent to 15 perceat iower rhan measured subseguenktly.

Van Wagner states that the difference vetween spring and summer
foliar moisture values can make a 20 percent difference in the energy
output of crown fires. Crieves and Such measured jack pine foliar
moisture at the time of five wild and prescribed fires in jack pine.
Their results sugzest that jack pine crown fires are likely at moisture
contents of 135 percent or less. They conclude, however, that jack
pine foliar moisture is only of secondary importance in crowning.
Other conditions such as the state of the surface fuels and wind

play a dominant role. High jack pine foliar moisture coincides

with the existence of green vegetation during mid-summer. Low foliar
moisture coincides with cured surface vegetation in the spring and
late summer.

(2) Spot Samples

A number of additiomal fuel moisture samples were obtained one day
after the fire, 2 hours after a trace of rain fell.

- Blaeberxy 67 percent

- Lichen 20 percent

- Bracken Farn : 19 percent

- Red Pine HNeedies 91 percent

~ 6" punky log 421 percent -

- Jack Pine iu burned area 90 percent (probably desiccated although

still green)

These measur=zpants suggest that on the day of the fire, the flash
fuels (grass, lichen, fern) would have been very dry, and the heavy
fuels were far too wet to burd.

02

4. Topozranny

a. Prescribed Fire Area

The prescribed fire area 1s rolling with numerous ridges, valleys,
and spurs oriented somewhat randomly (Figure 5). A cross section
profile along ths line of the primary spot across M-33 is shown

in Figure 6 (See also Figurz 1). Typical slopes are on the order
of 25 percent. Elevational differences between the rounded ridges
and valley bottoms are about 80 feet. The general elevation for
this area is 1,200 feet. There was a predominant east-west valley
running along the southern edge of the prescribed fire area. Clearly,
highly variable and turbulent winds could be expected in this area.
The eastern edge of the prescribed fire was 5 to 15 feet below the
ridge top on which standing timber had been left.

it e
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b. East of Highway 33

The terrain contrasts with that west of ithe highway. f{t is slightly
rolling (10~ to 50-fuor typical elevation), to geatle, to ncarly flat.
Slopes are on the order of 5 - X0 percent. There are virtually no tervala
barriers to fire spread east of Highway 33 other than roads.

5. Yire Behaviox

a. The Escape Area

At 1206 (in log), the prescribed fire spocted into standing timber adjacent
to and up-slope of the prescribed area (Figure 1L, Spot 7, Figure 5j.

At this time, the presecriprion was sbandoned and wildfire suppression
began. Scorch heights in this ares were ? - 6 feet and the fire was
moving generally castward. A plow line attempted to contain the fire
between the prescyibed burn and Highway 33. About 1215, the fire torched
on the western edge of Highway 33 and spot fires were soon noticed east

of M-33. The first spot (LO0 feel away) burned about 3/4 of an acyre

with 2-4 feet scorched heights, bui 1t was contained. The second spot
(E~2, Figure 4, 225 feet away) was uoted ai 10-15 feet in diameter.

The fire was described as "very aggressive” by the fire boss. At this
time, a great deal of smoke was reporced across Highway 33. The tanker
experienced considerable wvisibility probiems. The second spot torched
with 25 feet of the ignltion point, amd crowned within 100 feet. At

this point, the fire was essentislly lost. What may have been a secondary
fire front burned 600 feet In approximately 6 minutes. A possible third
spot was reported by the Fire Boss between the two maln ones, but further
back from Highway 33.

b, The Fatality dvea

The tractor/plow unit was reported to have reached the second spot (E-2)
within 3 minuces of being called. The driver began plowing line and
apparently attempted to circle the fire to the south (Figure 7). The

fire likely jumped the plowed line and the tractor turmed back unorth

and tied in to a power line and road. The tanker which followed attempted
to tie off the spor with water, but was unsuccessful. The tractor resumed
plowing just north of the power line, suggesting that the fire had already
crossed the power line and road. &n cstimated 6 minwtes had eiapsed
between the start of the piow line awl this point. The lineal distaunce
from the highway was 600 feet, suggesting a spread rate of 100 feet/minute.
It is hypothesized, however, that the main fire had already moved east
gome distance aud that this particular involvement was with a secondary
front/flank.

The 1,000-gailon tanker with Z-maw crew followed fthe tractor, working

on the active northern tlank of tue firs by spraying water on it. The
fire was reported tu be on the ground iu the vicinity of the plowed line,
but torching and c¢rowning could be seen 100 to 200 feet inside the line.
"Heavy, roiling black smoke" was described as a turbulent ground fire
with 6~inch to 2-foot flame heights. It shifted direction a number of
times and there was fingering in a norchern direction. The fire was
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reported to be 'very sensitive to wind. ' A slighi change in the wind
direction and a hot flank immediately tucmed into a crowning head."
The changes were described as "instant,” Fuels were variable-heavy to
light. The tanker crew reported that despite traveling at 4-6 mph as
they sprayed water, they could not cateh the fire.

The tractor entered a demse stand of jack pine and swail polwes, 15 -

25 feet tall, 2"-6" dbh, and 500-2,000 stems per acre. It vewained in

this type throughout its efforts. The impact of the water sprayed by

the tanker can be seen iu an unburaed strip of ground fuels 1-4 feet

wide where the core of the spray landed. Also, there is a strip of uncrowned
jack pine 25-50 feet wide on both sides of the plow/spray line. The

tanker clearly wet the fuels sufficiently vo knock down the crowa fire.

At no point, however, did the line hoild. It can be noted that the fires
spread 50-75 feet on the grouad, aocth of the line, before it crowned

again. Some torching on the north edge of the line was also noted.

Shortly after the tractor amd tanker left the power line, the ctanker

took the lead and the line was shifted 50 feet to the north. The plow
overlapped the previous line, but did not tie the two together. Somewhat
further along, the plow circled avound a spot, indicating contrel difficulty
immediately behind the tractor. It is veasonable to assume that by this
time the fire had crossed the line behind both units (likely fairly extensively).
A second plow line started from the power line about 200 feei west of

the tractor #1., Clearly, by the time the second plow unit had arrived,

the first line had been lost. At the point of the circle, Figure 7,
(Tractor Controlled Spot), the fire iz burning southeast tov south on

the south side of the line, indicating vpossible drawing in by the main

fire. Just north of the line, the fire is spreading northeast to north,
indicating that it was no longer under the influence of the main fire.

Somewhat further along, the tanker continued straight while the plow

again shifted 75 feet north leaving a segment of unconstructed iine behind
him. Presumably, at this time the fire was north of the tanker line,

We can hypothesize a separation between the units on the order of 5 minutes
at this time. The tractor continued plowing eastward for a short distance
(100 to 200 feet). It appears that the fire crowned to the north, across
the path of the tractor. He turned morth and lifted his plow. After

about 100 feet he abandoned the tracter and ran eastward. By this time,
however, the fire which had crossed the line behind the tractor had reached
a lavge logged over open area with a good wind fetch., It crowned, spresding
eastward, trapping the operator. The tractor’'s elapsed time trom M- '
33 to this point was 20 to 25 minutes.

Meanwhile, the tanker, which had also abandcoed its control effoirr turned
north and then west, escaping ahead of the second crown fire. The two
units were separated by approximately 100-200 vards. W#inallv, sometine
afterwards the second plow line crossed the tanker's path and coutinued
eastward, In the final analysis, not one of the control iines constructed
during this period held the fire. The tanker operators rveporied that

even traveling at 4-6 mph they never saw the head of the fire.
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c. Ignition (NFDRS* IC = 49/45; C/Q) (See Appendix F for a definition
of all NFDRS indices).

It is clear that virtually aany spark could ignite a fire. There are

no significant unburned islands, The fire burned completely up to all
plowed and sprayed control lines and roads on May 5. Even in areas
where 1' to 2' jack pine reproduction was barely scorched, the fire burned
evenly on the ground. One almost got the impression that the entire

area had simply been painted black. The fire also burned through areas

of grass despite visually apparent high percentages of green material.
During the afternoon of May 5, no amount of line or width of road seemed
capable of holding tihe fire, even uin the flank, let alone at the head.

d. Spread (NFDRS SC = 25/4Q; C/Q)

The tire spread at extreme rates. It crossed Highway 33 at 1228 (Michigan
DNR Pilot repori - logged). A second estimate (Oscoda County Deputy
Sheriff) indicated that the fire crossed the highway at around 1215,

The fire reached Mack Lake at 1315 (Michigan DNR tractor operator report).
The interveéning distance is 2 miles. The derived spread rate is 2 mph

or 176 feet per miunute.

A second reliable report placed the fire just east of the interszction
of Forest Sezrvice Road 4461 and County Road 469 at 1530. The distance
from Highway 33 is 6 miles. Thus a 176-ft./minute rate of spread (2
mph) was sustained for at least 3 hours. There are reports of the fire
keeping pace with vehicles on parallel roads. No doubt occasisnally
extreme rates of speed must have occurred to sustain an average rate

of 176 feet/minute for 3 hours.

Between 1530 and 1800 (2% hours) the fire spread an additional 3 miles.
While the average rate during this period is 1.2 mph (100 ft/min), it

is more reasonable to assume a gradually decreasing rate in response

to rising humidity. Between 1800 and 2400, the fire spread an additional
% mile, mostly on the ground, through hardwoods. The average spread

rate is 7.3 ft/min. But again, a gradually decreasing rate during the
period would be expected. On the second day (May 6), the fire did not
materially increase its perimeter.

The extreme spread rate was dependent by these factors: relative hunidicy
below 25 percent, 15 mph winds, gusting to 25 mph, and dense sapling

to pole sized jack pine. 1In the late afternoon, RH rose from 37 percent

to 55 percent between 1600 and 1800. Average wind speeds and Busts were
unchanged to slightly higher during this period. At this time, the rate

of spread was decreasing significantly. The fact that the fire was burning
through hardwood stands at this time also contributed to the reduced

rate of spread. :

The observed rate of spread is 4 times greater than that predicted by
the SC value for the Q fuel model and 6.4 times greater than that Yor
the C model. Note that the SC does not predict crown spread rates.

;mﬁgflgﬁgf Fire Dauger Ratihg Iystein
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e. Flame Length (WFDXS BI = 39/79 C/Q)

Flame lengths in the prescribed fire area were reported by several
persons £o be ou the order of 6 iaches t> L foot. In much of the
mature jack pine between the prescribed fire and Highway 33, scorch
heights varied from 2 to 6 feet, indicating a moderate suriace fixe,
Scorch heights on the order of 15 - 20 feet were also observed in
this area. Spread appeared turbulent and variable in the standing
timber, going in opposite directions, or at 90 angles at locations
only 50 feet apari. Some cor:shing and small crown Tuns were noted.
Along Highway 33, backing flame lengths were 6 inches to 18 inches
(video tape of the fire). Flanme lengths in 2 feet to 2%s feet deep,
fresh slash were 5 feet to 10 feet high.

The crown fires, however, were a cifferent story. Three polaroid
pictures taken in the vicinity of Mack Lake indicate flame heights
of two to three times tne neight of the jack pine saplings. 4 "'wall
of fire" was reporved by the fire boss in the viecinity of Mack Lake.
Fe was "impressed with the consiscency.” He reported flame heights
of 20 — 30 feet above the trees. Thus, using an estimated 20-foot
tree height, flame heights were 40 to 50 or 60 feet. That is an
average of 6 times greater than predicted by model Q and 12 times
greater than predicted by model C.

f. Energy Release {(WFDRS ERC = 11/30 C/Q)

Byram (1959) gives a relationship for the flame length as a function
of fire intensity:

(L) 0.46
L = 0.45 (I)

Converting to ivteasity as a function of flame length:

(2) (L) 2.17
I =(0.45 )

Thus, for 1 foot flame heights in the prescribed fire area, intensities
would have been only 5 BIU/ft.2/sec. — clearly an insignificant

smount. For the 2- to 4—-foot flame heights, intensities would be

on the order of 25 - 100 BTU/ft.%/sec. For the tallest surface

by flame lengths (10 feet) the intensity would be 850BTU/ ft.2/sec.

Table 13.--Fire Iatensity vs. Flame Height

Flame lHeight Energy Release Rate
{Crown Height=20 Ft.) (BTU/FE.‘/sec.)

30 3,750

40 9,100

50 17,000

60 27,500




Thus, at the time of the mxjor xun, the fire was reaching peak energy release
. rates as high as 27,500 BTU/FC.ZISECN, with sustained average rates on the
. order of 9,000 BIUS¥e.%/sec,

Total enerygy relzased was determined by making a number of assumptions:
(1) an average of 6 tons per acxe of surface material and 2 tons

per acre of follage were consumed by the fire; (2) the energy conteot
of surface material was 6,300 BTU/1b. and that of the follage was
4,300 BTU/1b. This incorporates the heat required to raise the
material to the ignition temperature. It also assumes incomplete
combustion as is normally the case in larger fires (Byram 1959);

(3) approximately 75 percent of the total fire area was jack pilne

and approximately 75 percent of that area crowned.

Thus, for surface material:

6 X 2,000 X 6,300 X 24,000 - 1.814 x 12 BTIU

(Toa/Acre) (Lbs./Tons) (BTU/Lbs.) (Acres}

5 X 2,000 h e 4,300 X 13,500 = 5.805 X 1011
TOTAL Energy Released from the fire 2.39 X 1012 BTU

Energy release rates for the fire can also be determined with the equation:
(3) T = HWR
Where H = Heat of combustion

. . W = Weilgnt of fuel per unit avea
' R = Forward rate of spread

I

[

Using 5,400 BTU/ib. as an average value for surface material and
foliage and 0.31 ihe/ft? of material, the following is determined:

(1) At a 2 mph (2.93 ft/second) spread rate (first 3 hours),
the average energy release rate 1is 8,080 BTU/ft.2/second;

2} hours),

(Z) At a 1.2 mph (1.76 fi/second) spread rate (secon
“/Secoﬂd"

the average energy release rate is 4.850 BTU/fr.
Note that rate (1) is consistent with the average obtained with
the modified version of example 2, If we further assume a fire
front width of 3 miles at the end of period 1 and 6 miles at the
end of peried 2, we can determine the total energy released during
the first afternoon. Duriug the first period, the average width
(start at O, end at 3) would have been 2 niles or 10,560 feet.
During the second period, the average width would have been 4.5

miles,
l
Thus:
(1) 10,000 =x 10,560 x 8,080 = 9,215 x 1011
(second) (feet) (BTU/Ft./Sec)
(2) 9,000 x 23,7¢0 x 4,800 = 1,037 x 1012
. Total energy released during the Zirst afternoon= 1.96 x 1012
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cpgent of fhe total 21 during the fiest

output was rzla

zfternoon.

To put things in perspective, the fotal energy relessed by the I3
is equivalent to 412,000 barvels ol oil, and thev during the fi
afternoon 333,000 barrels of oil. Dianiced fros trnzr parspsobive,
approximagaisr T2 ! cal thundavstorm,
or 7 times the ens 2 on Hireoshima

was released by the

arit of a

mpry conteding
fire,

The ERC predicts energy release 1a
modal € and 730 BTUfftqusec, frne f
difficuls o cow & with what S spvad .,  1he SR0 warns CIoYn
fire poteurinl hut does not include CRoOEM fire energy relasse vates.
Six~ to miane-foot flame heights would have been co
predicted values cof the ERC.

i
el model Q. These vatas ave

¥
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3. Spotting

A Michigan DNR patrol alrd vrad that the five was spotting
repeatedly 200 fe:t in advance of ¢ie frout. On the afterncon of
the major run, growmd and crown fives spotrad readily across every
road in the arca {i0- to 100-focr bavriers). This is trus even
For surface fires in hardwoods. In the dack Lake avea, spotting
on the order of % mile was reporied.

[

h. The Comvernticn Colium

& wides tane of the convecrior
rosa at a shallow arngle rangls

of the fiye, a black column was

indicated that the
109 po 459, During
wod rising at &39 ba 3,004
5,000 feet. s waz tepped by a wi cusulonionius cloud (in
anpeagvance ! y repovtedly tod in excess of 10,000 feet.
(Houghton Like t prologiat -in ze) . Counsidevable tuvbulence

was observed im che smoke column, Althouzh occasional five whirls
and dust devils were nouted by varicns observers, they were considered
Inconsequential. -

6. Fire Lifacts

All jack pive in the crown five aizas bas clear iy been killed.

Tt is alseo anticipatad that most of the scorched jaszk pine will

alsc perizh. Along the souchera and pastern flanks, where tha fire
burnt predominately along the sround, it is reasonable to expeet
that damage to the residual stand wili be far less severe. Although
ground surveys will be needed to deternine likely impact, most of
the mature (8 irches +) bardwood trees should survive., Jack pin2
survival in the mature stands west of Highway 33 should be oa the
order of 50 percent or batter.

Excellent jack pine seed dispersal has been noted on nine sites
examined. Measurements indicate that seed density ranges from 87,000
to 1,845,000 per acre (one week after the fire - more seed is reported



faiiing). DNote, however, that no i were found on one site where
there was no jack pine of seed-bearing age. Crosciewicz (1974)
rates a post bupn duff depth of less taan 1" as high wuslity in

. terms of seedling survival. Riley (1975) states tnat 20,000 wviable
seeds per acre ave necessavy for adequate stocking. Data summarized
by McRae (1979) indicates rhat jack pine seed wiability averages
50 percent. Thus, 40,000 sseds per acre should provide adegquarte
stocking. The c¢ritical controlling factor with regard to successful
regeneration will be posc-iire precipitation. If it is normal or
above, good regeuneration should be expected. If it is less tham
normal, spotty or poor regeneration wmay result.

The rainfall recowd immediately afrer the fire isy

5/06/80 = fTvace of rain

5/07/80 ~ Trace of rain and snow

5/10/80 - 9.8 inch of rain

5/13/80 - 0.42 inch of rain (5 yain gauges)

Depth of burn was inconsequential. On the average 1/8" to 1/4"
of 1itter and duff were consumed. In many cases, the fire only
blackened surface pine litter and oak leaves. Their forms could
stiil be seen on the surface. This pheaomenon was obzsyved in crown
fire areas as well as surface fira areas, Clearly, only the flashiest
fuels were consumed. Little woody material greater than 1/4 to
1/2" was consumed by the firc. Large materlal chairred to a depth
of 1/4 to 1/2". However, brush piies in the presceribed burn area
were almost completely consumed. In general, the fire could be
. classified as a "flash" fire with rasidence time of only 1/2 to
| Z2 minutes.

As a final note, it is anticipanszd that there will be no psrmanent
adverse effects on air guality, scils, or water im the vicinity
of the fire. This conclusion i¢ bazed priwarily on the fact that

litele of the surface organic layer was consumed.

D, Fire Management

1. Detection

For the purpose of this anulysis, destection is considered as the
time at which the fire was discovered on the east side of Highway

33.

it appears thav this took plaze al about 1215 on May 5, 1530, and

was discovered by the Fire Hoss wirnin a Few minutes (parhaps immediately).
The prescribed Fire Buss assumed Fire Boss responsibility for the

escaped fire at this point and began initial attack. Other detection
times were Sheriff's Department 1215 and Michigan DNR aircrafy with
trained detection pilot 1228. The Sheriff was with the Fire Zoss

on M-33.

Discovery standavds ave not pertinent to this analysis.



Visibility at time of discovery is nov pertinent to the detection
of this fire: however., smoke was hesvy.

The regular detection system wes not involved on tius fire. HNormal
fire detection is by comtract aircraft frou Velch sviation, Alpena,
Michigan. An observatinn plane was needed according to the prescribed
burning plasi. At 1124 Tawas notified Mio that Welih was having
preblems with plane. They coald get a larger plane up or have the
recular plaae vy oy 1230 to 1300. The Fire Boss decided to wait

for the regular planz considering e more than a 1 hour delay.

2. Commugirailon

The closest estcimaie on the time nne five jumped Highway 33 is iZ15.
The first entyy tu this effect in the dispatcher’'s log (District)

is at 1230 when the MDNR so reporisd. However, the Mio dispatcher
(Clerk Typist) recalls that she had received a call from Fire Boss
between 1221 and 1230 but didn't cnter it in the log due to her
involvement on the telephone and other "hectic' macrters. This exceeds
the standard of 2 minutes by several minutes; however, rhe standard
seems somewhat meaniugless in this case since the suppression forces
for initial attack were already at the scene.

In our judgmeni, under these circumstances, there was not a significant
delay in detector to dispatcher communication.

fhe Mio Ranger District radic system is in the process of being
converted from a 2~channel to a 4~channel system. Channel 4 is

a high band, ail purpose chaunel capable of also receiving transmission
fyom Channels 1 zmd 2. The District has the base set channel selector
for Channel 4 taped down. Channel 3 is a fire channel. All the
handi-talkies and Voluntee: Fire Department (VFD) mobile radios

are on Forest Service chawnels I and 2. Some individuals on the
District do not think Chanmel 1 is functional; others say it is.

The ways in which the new radio system can be used did not appear
clear to some Disrrict emplovees. When asked, nobody can recall
hearing any direction to the fire organization to go to Channel

3 during the initial attack phase.

During the afterucon of May 5 sereral people stated that commuiication
by radio became impossible. Important fire messages were belng

cut in on. Desides the Forest Service use of radios, some local

VFD, for the first year, also had Forest Service net Channel 1 and

2 yadios. The volume of radio traffic caused delays in transmitting
or raceiviug of important radio messages. At the Mio Office two
separate fire logs were being used.

The Mio Office has two available telephone lines. DBoth were in
constant use with calls for a variety of purposes.

3. Dispatching

The location of the escaped fire was known by the dispatcher and
available District initvial atrack forces on-site, An automatic
dispatch pian for Mio or the Forest did not exist so reinfercements

A\



were on a request basis as the Fire Boss asked for them. Based ou the
danger rating for the day, the initial attack strength was short. Those
units identified as needing to be on standby at Mio should have all been
dispatched automatically. The cooperator with tractor and plow and Forest
Service foreman, radio and tractor foreman, three men with 50-gallon
slip-~on tanker, and 3 men with hand tools were not on standby.

4, Statistical and Graphic Records (a thru e can be added by Huron-Manistee)

f. Status and Location of District Imitial Attack Forces

On May 5, 1980, the Mio Ranger District had a predicted (AFFIRMS) FLI

of 34-C model, 54~Q model. This put them in Manning Class Level 7 according
to the District Mobilization Plan, Manning and Specific Action Guide
(Appendix G). A comparison of the M-SAG and actual action follows:

Manning and Specific Action Guide Calls For: Actual Location
5-2 6x6 tanker at Mio w/2 On prescribed burm
5-4 tilt bed at Mio w/l * On prescribed burn
5-5-4 tractor plow w/l at Mio ' . On prescribed burn
5~3 pickup w/3 in Luzerne area : On prescribed burn
5-3 120-gallon tanker w/3 in Mack Lake area On prescribed burn
Cooperator w/tractor plow unit with F.S. Foreman Not on standby
Radio and tractor foreman in Mio "Not on duty
Mack Lake VFD and 190-gallon slip-on with 2 tankers

on standby at Mack Lake Not on standby
3 men w/50-gallon slip-on tanker at Mio Not on duty
Cooperator w/tractor and plow with ¥.5. radio and '

tractor foreman at McKinley Not on duty
McKinley, Luzerne, Mio, Lupton VFD on standby Not on standby
3 men w/handtools at Mio Not on duty

Actual manpower i pl&ce as specified in M&SA Guide - U, Floyd Moove was on call
at home and four VFD's had been notified that prescribed burn was pldnned for
May 5.

The iteams at Che presciibed burn should wot be considered since they
were not free to leave the area and respond to an unexpected wildfire.

“ 2.



" SECTION II - FIRST PHASE ~ INITIAL ATTACK

A. INTRODUCTION

On May 5 the District Clerk (primary dispatcher) was off duty on a flexi-
tour. The Clerk Typist (back-up dispatcher) and a Senior Community Service
Employment Program (SCSEP) employee were working in the Mio office. :
The Clerk Typist has worked for the Mio District and Forest Service for
about 2 years and is acquainted with the operation of the District radioc.
Her experience has been gained as back up dispatcher and has dispacchied

on several small fires. She has been instructed in wmaking entries in

the fire log book. The afternoon of May 5, she was assisted by the SCSEP
employee who helped out by answering the telephone. The District Clerk

was called to duty at 1245 (radio log) and reported about 1300.

The location and behavicr of the fire was observed by the initial attack
Fire Boss from detection through initial attack. As explained previously,
report and travel time are immaterial since the initial attack forces
were at the scene. Initial attack on spots east of M-33 were fast and
aggressive,

+3



B. INYTLAL ATTACK FORCES

1 ~ Fire Boss

1 - Tractor plow unit and operator

1 - 1000-gallon pumper with driver and nozzlewman

1 - 125-gallon tanker with driver and crewman
(on way to Mio to have 4xi4 electrical system repaired when fire
Juaped K~33)

2 ~ Misc. overhead

. 3 -~ Crewman with hand tools and pack pumps

Total of 11 people, all from the prescribed bura.

C. REINFORCEMENTS*

- Tri-Town VFD 4x4 — Arrivad at 1225

— Tractor plow unit -~ Arrived at 1230

-~ MDNR Wildlife D-7 Tractor - Dispatched at 1252

~ MDNR Tractor/plow with Forest Service radlo ~ Dispatched 1255
— Tractor - Arrived at (Unkunown)

~ 1000-gallon tanker, Rose City - Arrived at (Unknown)
— Rose City VFD 4x4 ~ Arrived at 1330

— MDNR Skidder (Roscommon) - Dispatched at 1345

MDNR 6x& (Mio) - Dispatched at 1353

~ Mio -~ Ayxrived at (Unknown)

— Luzerne VFD -~ Arrived at’ (Unknown)

— Fairview VFD ~ Arrived at (Unknown)

- Tawas Crew ~ 7 men ~ Arrived at 1520

-~ Brush Trucks -~ Camp Grayling - Arrived at 1730

- Dozer ~ Camp Grayling - Arrived at 1730

~ McKinley VFD - Arrived at 1753

-~ St. Ignace tankers - Arrived at 2030

- Lupton VD ~ Arrived at (Uankcown)

HRN R RN W e e R e
: 1

*These reinfercemznts were enterad in the Forest Service or MDNR
radio logs. Other equipment was observed by various people as being
on the fire; there is no record of what kind or owner.

The Fire Boss recognized the need for reinforcements for both th=
prescribed burn and initial attack. The radio log records his request
for traffic comtrol halp from the Sheriff at 1142. Ax 1220 the

Fire Boss told the dispatcher in Mio he needed the 4x4 from Tri-Towumn
and another tractor/plow unit. At 1230 he asked for another tanker
and tractor. By 1245 the Fire Boss asked for the Luzerne VFD, and
more trucks. A general request for reinforcement was started by

the Mio dispatcher at this time.

The Initial attack forces used for much of the initial period were
those assigned to the prescribed fire,

| MDNR equipment was readily available
and they (MDNR) made two contacts (1228 and 1236 from MDNR radio

1log) with the Mio office to ask if they were needed. They were

told to standby and that someone would get back to them; then in
the press of business (or lack of a direct telephone line), the

i




Forest Service called back at approximately 1430 asking for equipment
in the D=6 and -7 class, However,K seveval pleces of MDYWR equipmeunt
were dispatched b+ someone to the Iire: a Wildlife Division D-7

from Gravling at 125Z, a Mio tractor at 1255 (request by Forest
Service). Roscommon Skidder 1345 (regquest by Forest Service), and

Mio 6x6 tanker at 13:8.

The Assistant District Forast Managsr, MDNR, Mio, upoun hearing about
the condition of the escaped fire from his dispatcher and aerial
observation plane pilet called other MDNR units and advised them
that they could expect calls for assistance. About midnight, a

call was madz ta the Fire Bess wiwo was at the Mio office. Equipment
wae offered tor the followinz i1vv shift and accepted. Thivteen
plecas of MDNR =gjuismeni were dispatched to the Mack Lake tire on
the morning of iay &. .

The aftersioon of May 5 the MDNR authorized its District headquarters
to give all assistance possible to the Mack Lake fire. Equipment
was shifted from MDNR Regions I and 111 to the Roscommon Region

in order to provide for additional eaquipment, if needed, and to
strengthen support fire control capability for anv other occurring
fires.

All persounel «n the prescribed firs had the minimum fire suppression
training that is vequired. The training records were not complete
but it is doubtful that anvene except the Fire boss and District
Ranger had rmuch additional forwmal fire training. The Forest has

not held any formal training session on prescribed burning. This

was the second time that the Foresr Service Mio District tractor
operator had performed on a wild fire as a tractor plow operator.

He had received formal tractor driving training, but was scheduled
for a license exam during the week of May 5.

The initial attack equipnent aseigned was the kind needed. The

new armored 6x6 and the tractor with recently attached Michigan

fire plow performad very satisfactorily. There was not enough of
it. The 4x4 slip-on tanker unit may not have been in good condition
as its crew had z oroblem keeping it running and starting it during
the prescribed burn.

Early in the initial attack radios were available in adequate numbers
for Forest Service neonle and when communication problems did exist,
they were handled by radic replacements. Later, however, eguipment
operators and individuals were involved with initial attack for
geveral hours without radio contact or direction. This was especially
true for MDNR and VFD units. Control line was built by people without
the ability to ionform anvoune of problems that might be developing.
Difficulty existed in assignmerits and in trying to maintain contact.

There does exist in iicnigan a fire control frequency assigned by
the State only fur on~site fire control use, 154.295, and many VFD




and all MDNR area firve supervisers have sobile radios with this
capability. In sadition, ai RO3COUEENL the MDNR has a fully equinped
commuatcatinas coumand post, {

v, tmobile) zelf-contained, and 1is avaiiable
for use On any emargency.

The iniltial attack was gusuecessiul in thav sufficlent equipment

was not availablz to pick w» spots hefore the jack plme began Lo

torch out and make a Tunalisg CLOWH fire. The availability at the

fira of & scooud LYaQLor (LW wnit, as called for in the burning

plan, would probably have made picking up the first three spots

east of M-33 possiblie. Whether ¢his would have been emough to control
any additienal problems ig open & question, particularly as the

peak of the da 'z birrdng coaditions was still to come.

A key pacit of ihe dispstching dulies I8 oo ancicipate needs and

do preliminaiy ariangements for cwrerhead, EFlrefighters, and equipment.
The Forest does not have an autematic mobility or backup plen for
wildfires. Backun o Forest Seyvice initial attack normally comes
from VFD units and the Michigan PWR. The 1968 MDNR - Forest Service
Memorandum of Understanding stares that either agency, wpon request,
will assist in mobillzieg and recrniting manpower and equipment

and loan to tha other ageniy for fire suppression supervisory personnel
and equipment within Lts ability. Cooperative agreements with jocal
VFD spell out the sponsivilities of each agency and like the Forest
Service and the MUNRK, the VFD have wovked closely on many wild tires
in the past. o Xact, ou May 3, at 1105, the Juzerne VED reported

a fire on County Xoad %0 jusu vast Big Creek and proceeded to control
it before a Forest Service dispatched dozer.was needed.

bs

I MACK LAKE COLdNITY

It was during cne inivial attack phase of the Mack Lake fire that approxi-
mately 4é privave siTuctuies wake damaged or destroyed. The wildfire
moved from seurce of ignitiow Lo rhe Mack Lake residential area

in about &3-60 minates, a uistauce of 2 miles. The main fire arrvived
as a runiilnyg bead tire. it is not clear who dispatched what gquipment
to proteci the budidings in this area. iudications are dispatching
was by more than one s50uUlLGE. The HYio-Tri-Town VFD was called at

1224 and asked to send everytning. The Fairview and Rose City VED's
were calied at 1315 and asked to seud all equipment—~Fairview to

Mack Lake and Rose Ciry to wWagner Lake. The McKinley VFD said the
Sheriff 's Deparument notified all VFL's at 1300. The Mio radio

log shows Luzerne and the FDNR were on their way to the fire at

1253.

Some of the V¥D, Uik, and Fovest Service units went directly to
Mack Lake, otherxs to shazing areas. The Fire Boss was concerned

with getting the residents Lo safety and was informed by the Mio
Office that the Sherifif’s Department had evacuated everybody from
Mack Lake (time nof recorded), but there were still people in the
area coming and going. The Sheriff s Department patrclmen and Forest
Service employess were crying at various locations to keep traffic
from going into the nead of toe firz. At other locations, people
were deciding te go into the fire to procect the cabins. Jone made




it , others were forcad back by the smike and heat. Bacause of che size
of the fire by 1300-1330 and the anuwmber of access roads in {he Mack Lake
area, no one person koows for sure what was happening. A centyal control
post had not been established. Tha Fira Boss was trying to scout the
fire and use the vadin for comounicating messages to others invalved
with the initial attack.

The decision to keep people out of the avea of the fast noving head fire
was the right one and was weflected by several individuals who Ciied
to stop traffic and stage equipment dntil definice instructions were
availabie. Protection of iife was placed before protection of property.

A question many peopls have asked is, "Whose responsibility was 1t £0
suppress structural fires." At leasc one available Yorest Serrice tankei
was asked to put water on burning homes, but did not. The diiver's reason
for this was the training he had received in March 1979. The Michigan
Department of Labor Occupational Safety Standards Comnigsion requires

in its Safety Standards, Part 74, November 18, 1977 (Appendix H), special
equipment and 66 honrs of training before being permitted to fight structural
fires. The Forest Service Health and Safety Code Handbook Chapter 6-

4, states "structural firefighting requires special knowledge and skills.
Fire fighters must be properly trained and equipped and that there is

a high incidence oi fataiities in professional firefighter ranks." The
Forest Service employees did not have training or possess the proper
equipment to fight structural fires.

In discussing this problem with the State Fire Marshall, he pointed ocut

that around recreation areas, typically, there will be gasoline stored

in and around buildings. There were also many propane tanks and fuel

oil tanks. Downed electrical lines can also be a hazard. Safe fire
suppression practices must be understood before working nesr such structures.

A reason this training or equipment has not been provided Forest Service
employees is that the Uooperative Fire Agreements between the Towmship

VFD and Huron-Manistee National Forests state the Town VFL has the respomsibility
for suppression of all structural fires within their protection areas

and are to assume command and control of any building or domestic fire

that it takes action on., The same agreements list the Forest Sexvice
responsibility as suppression of all forest, grass, and brush fires within

their protection area.

The Forest Service crews at Mack Lake reported timat thev did Limit thely
actions to suppressing fires threatening structures. They enxtinguished
grass, rubbish, and wood pile fires next to the threatened homes and
feal they saved six cabins, two west and four east of Mack Lake.

One resource idenzificd during this analysis is the Staie Fire & soell's
Office. This office maintains a list and location of all the VFD equipmeunt
in the State. They also work directly with the VFD and can provide &
valuable service to the Forest Service in the future. Coordination with
the Sheriff's Department, State Highway Patrol, and MDNR fire peopla

ig also needed. Sources of fire fighting and law enforcement help was
available outside the Forest Service, but nmot automatically requested.



SECTION ITT - SECOND PHASE - REORGANIZATION TO CONTROL FIRE

The Second Phase is considered to be from 1600 on May 5 uncil 0600 o
May 6, when the Class I{ Team arrived and assumed responsibility for

the suppression action. No escaped fire situatiom analysis was wade

during this time.

The Prescribed Burn Fife Bogs (Later the Iuitial Actack Fire Boss) was
the best qualified man available to £ill the Fire Boss position until
a fully qualified Class II Fire¢ Overhead Team arrived,

The Class I Teamlﬁas requested to be put on standby‘by 1445 and ordered
at 1717 on May 5. :

The Forest Fire staff at Cadillac did aunticipate some needs for the overhead
team, tractor plow units, and other equipment, and had alerts put out
by the Supervisor's Office.

The Fire Boss recognized the need fov improved intelligence during the
initial attack phase, and the information gathered by the District Ranger
in the fixed wing aircraft was of great value in making plans for the
afternoon and night.

There is no record of any estimate of fire aize by 1000 on May 6, nor
any estimate of manpower and equipment needs. However, some estimates
were obviously made since a control force of 205 people, 16 tractors,
and 22 pumpers was assigned to the fire on May 6. A gocd complement
of DNR and cooperator equipment was included.

Beginning at 1600 on May 5 and continuing through the night, organized
and coordinated work was performed, The fire was orgamized into three
divisions and equipment and manpower assigned to each.

Local special fire weather forecasts were not obtained, only the regular
forecast. The Mio Ranger Station became the Fire Camp with a staging
area for equipment located near the intersection of Highway 33 and County
Road 604.

Plans apparently were pretty much mental and overhead was briefed on
a one to one basis.

Ail things considered, accomplishments during this phase were good .
Quite a bit of burning out to the control lines was necessary during
the May 6 day shift., About 15 miles of the 35 miles of final control
line were in by 0600 on May 6. The regular forecast for the dth was
congidered by the Fire Boss in estimating needs.

Firefighting costs seemed adeaquately considered. The decision not to
establish a camp in the field was a good cost effective decision.

There were delays in getting some material to the fire camp. The Plans

Chief stated it took 2% days to get the Plans kit. Tools frow Boise
Interagency Fire Cache took from Monday night to Wednesday morning.



Items shipped from ths £ly, Minnesota, fire cache spent 13 Lours oo
the road after beiug loaded. Ordered personal protective aquismeti for
line workers was pol availatle in Rejion 9 and the Class IT Fire Boss
did not find out wmtili late in the tfternoon of May 6.

The Prescribe Burn Fiie Buss did s zompetent job during the Reorganization
Phase, particulariv in vies of the problems esrlier in the fire. Yea&

should have documented his cstimates. pians, aud actions, and, as previousiy

mentioned, coordination with MDNP aud ¥FD's stould have been better.

No serious mistakes were ncoted during the Reorganization Phase except
as noted on the preceding parvagrash.

The ¥Five Boss feilied to continl bin
due to the long perimeter and the lumited amount of equipment available.
Although no formal Escaped Fire Situation Analysis was prepared by the
initial attack Fire Team, the decizion to order equipment and wanpower

in judicious amounts was a good one. The delay in control time after

the first burning period did not appreciably add to either acreage burned,
values lost, or cost. The final contaimment with conpleted line arcund
the fire was at 1800 beurs on May 6. The Mack Lake Fire was declared
contyolled at 1200 ¢un May 7.
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SECTION 1V - THIRD PHASE - MAJOR CONTROL AND ODRGANTIZATIONAL PROBLEMS

The fire Overhead Team arrived at Mis Raoger Station at 0500, Taesday,

May 6, 1980, (Appendix J). The Deputy Forest Supervisor gave Overhead
. Team initial briefing and turned fire over to Team at 0700. Direct attack

that day was possible on nearly all lines due to more favorable fusls

and weather (late afternoon showers). Location of the fire was expected

to be essentially the same from 0900 Tusaday te control based on line

boss scouting by helicopter and :=ather conditions. o ’

Additional overhead and foces were not required based on the above estimate.
This proved correct. » .

The organization and distribution of overhead, manpower, and equipment
at successive time intervals by sectors, divisions, etc., are shown in
the shift plans. {Appendix I).

The forces mobilized were sufficlient. Excessive sector length, assignment
of forces, and lack of radio eguipment caused problems on Tuesday, May

6. Out-service personnel expressed coricern about the apparent lack of
coordination or plamning for early Tuesday (0700). No one at the fire
site seemed able to assign or coordinate the use of equipment. Some
action was undertaken and later in the morning some equipment was released
and returned to their dispatch locations. It apparently took some time

to assign and utilize equipment.

Scouting was done by iine boss, and fire boss with helicopter, District
contract patrol plane, four general scouts on foot, and line forces s
construction progressed. Scouting was adequate, but minimal.,

. Fire camp location and adequacy were no problem, Travel time by wehicle
from camp to all parts of the fireline were usually not more thau 1/
hour., Camp was close enough to fireline.

All line constructed after 1000 Tuesday held. Tractormpiow lines and
roads accomplished control. Plan of attack succeeded.

Crew arrival on line was not a problem. Crew supervision was adequate.
The 16-hour limitation was not exceeded. Production was adequate. No
problem occurred with specialized equipment, operator skill, or production.
Mop~up, patrol, and demobilization were adequate.

Safety measures were adequately applied. No first aid cases, medical
aid cases, or lost time accidents occurred from 0700 Tuesday, May 6,

to 1030 Friday (one did occur at approximately 1251, May 9, 1380, after
overhead team was released.

It is Forest Service direction that the fireline organization will have
available to them and wear precribed personal protective equipment (Forest
Service Manual 5135.26, Health and Safety Code 3,3B). Personal protective
equipment, however, was not previded to non-Forest Service personnel

on the fireline. The Forest did not have enough fire shirts, pants,

and shelters available to equip all on-line personnel. The Forest has
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invoices showing where personal protective equipment has been orderazd

from General Services Administration, but back ordered. Personal protective
equipment was ordered from the Regional Fire Cache, Ely, Minnesota, on

the morning of May 6. It was not until late on May 6 that the Fire Boss

and overhead team vealized personal protective equipment was not coming.

Due to the condition of the fire, weather forecast, and available equipped
Forest Service personnel, it was decided by the Fire Boss and Huron-Manistee
National Forest to utilize these non-Forest Service people without persongl
protective equipment. Properly equipped personnel were set up to make
jnitial attack on any breakovers. Personal protective equipment was

not ordered from outside the Regionm.

pa §
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SECTION V -~ LINE OFFICER PARTICIPATION

The Prescribed Burning Fire Boss assumed Fire Ross of escaped fire at
initial attack. The Range: ihen became active on the fireline as tractor
helper for initial attack tractor-plow unit. Aboit 1300, the Ranger

left the fire for airport., He secured a contract aircraft and becaue
aerial obgerver. The Forest Supervisor's Office requested assistance

of a Class II Overhead Team at 1717, Monday, May 5.

The Forest Supervisor set up a Fire Management Task Force and appointed

the White Cloud District Rangei as team cooxrdinator. The line officer

or coordinator was availehle to the Cverhead Team at all times and attended
the Overhead Team briefings.

There were no major communication problems between line officers and
team members. Due to fatality, size of fire, and damages, there was
major involvement with the press, public, and other agencies., There
was concern by the State Fire Marshall's office that the fatality was
not promptly reported to them. It was, however, reported to the State
Police which is a department of the Fire Marghall's office. :

Overall, the principal iine nfficers iuvolved carried out line responsibility
and participated in all fire management activities associated with a
fire of this magnitude.



SECTION VI - PERVY{

All overhead on the Regional Class (T Tine wet Navional Five Jualification
' Standards. Theres wore problans in £0iliug support positioms (f.2., tool
' manager, tuactor bLoss). "

nad befnve me

All overhead wers .o {sppendix K}.

ety wnbdl o weleusid .

All teamy wats ko

Inability to £111 =

o s fondicates & weed for trailning
in how to get the

regt E"d v

gompilietad because of lack of an assigned

+ oadministratire act and fire traffic were on same

i ¥ire Cache rzdics were used as backup. The

arat vadics with iis erew. Radios were =2ffectively

Fireline communi.:s
fire frequency.
frequency. The R
Ottawa National Ffo
ugsed,

No actiomns were n=a

vae of pewsennel deficiencies.

Past training amd - of overhead tesn members was reflected in
professionsl manme:; ve carried out their resgousibilitvies.
State MDNR people oou the ¢ire Bsss ror his cooperative attitude.

Plans Chief was egpeniaily effective bucavse of recent training.

Crews were housed znd fed oo loonl ¥
crews at 21l tcimes.

dlitdies. Crew bossas geayed with

. Use of vehicles and #:irc
were OVercome.

Li eoeirolled after start-up orobleus

FO¥_ACTION ON _ENVIRONMENT

The Forest Supexvisuvi appoinied the District Ranger, Harvieville, and
Region 9 Wildlife Blologist ss Resovrce Advisors. One er th2 orther was
available to the Overhesd Tesm 3¢ all iiwes.

Rehabilitaticn plans seve being covried our immeddiately after conteol.
Effects of fire and suppression sctions on soil, vegatation, and wildlife
were all part of rehabilitation plauns {Appendix L),

All strategy sessizav included discussions of emvivommental impacts.
Fire line width wae uwt excissive. Ko felling of swages or trees jalo
streams was noticed. Trnerde waz nwo walor construction actuvities. Heavy
equipment use will vwv have adverss effect on enviromsent arfter wehab

is completed ., Theve ware no restrictisus »n vse of tractors. Ne dust
problems existed.




SECTION VIIT - PINUINGS

A. The "jack pine barrens” hwve ornlved dn eleoss aseociatlon with waturally
occurring wild fives. Both th: Scate and Fovest Ssrvice believe thut
prescribed fire has bewsn, awd cuw b, an effective management tool in

modern forest and wildlife wmansge: . With tedav’s knowledge of Kiriland’s
. Warbler habitat use, the loss of prescribed fire as a management ool

will probably resuit im the wiciuste exvinctiou of the Kirrland's Warbler.

B. Personnel and equipment avalisvie to assist in the prescribed burning
operation were below the planned level at the time of the burn. Failure

to calculate the Bwruaing 1udex priny o dgnition, thinking the fire could

be controlled ev:in a Eovrens £ vweye high fire danger by mid-zfternoon,
; o yadgment. The critical fuel and
weather factors predicted fum the afzernocn of May 5 placed prescribed
burning conditions ¢ut of prescription. The prescribed burning unit

plan was not fully followed.

C. The number »f spot fires zud the 4ifficulty in controlling some

of them was an indicaticn of ontentiail problems, but not recognized by
'the Prescribed Buruing Tewmwm. Spets 1, 2, and 3 presented no unusual
control problems. bui The diiiienity with controlling spot fire 4 showed
the Ignition Compnuent was very high for that time of the day and that
control of spot fires was poing =g sme harder as the daily weatrhar
extremes approached. Thae A (ean attributes this lack of awareness
to the inexperiencs nf chs Birnlnw Tean with local fuels.

D. Two of the chies presapibed bovudiee plan objectives could hav: veen
achieved without p wwibed flie. ¢ alagh could have bLeen burued in

the slash pile creuvad by the Hain Harvestor timber processor usad on

the Crane Lake Sule. A desirable wmachine planting site would have existed
if the logging slash had not beeu returned to the sale area. The veason
for the prescribed huirn was the hebitat needed by the Kirtland's Warbler.

E. A tracing of Fhe Burndng Irdex for Fael Model G shows fire managers
can axpect siguificant wensgesent prohlems im planning spring buras because
of pronounced day-to-day changes in the Burning Index. This complicates
the manager's decision for picking 2 day on which to commit equipment

and forces to a prescyibed buru,

F. Based on the Mamming awd Speciri. Actlon Guides approved for the

Mio Ranger Discrivt, the initial atrach forces requived for Miy 5 were

not on duty. The Pistrict wacpower sud equipment assigned to the presciibed
fire had no? heen fully veplaced wilb tuck-up forces.

G. The presciiped bura woe obelted vith one of the two plarued Jozer/plow
units present. Atteompting to bucs with less than twe traccor plows on

the burn site wag taking a xisk., Yhe chances of one ivactor becouwlng

hung-up, hydraulic lines byeken  and/or distance to a spot Live not belng
close are high., 4 bock-vp water uult can knock down a spot, bui often

cannot hoid the fivs. A line stould be constructed to maintaidn concrol,
Several spot firves occurying simuituneously will push the control capabilities
of one dozer beyond what is wequived.




soribed brine at varloos (lmes

H. The knowledge sxista o owndush wi
during the fire seasmm. It L8 wov koown, however , if the Kiveland's

Warbler will use habitst created at differeat seasons of the yiur. Kesearch
to answer this ques-ion hes been vtarted, bt it takes a minimam of 7

years to find out if the Varbier will occoupy the differsut test ujruaA

1. Logging slash fica the preriosoy piles wes scaltersd 0w Lhe ok

area. The plan waz to wse cho slash to heldp La¢.j the grescevibed bura.

The piled slasgh dif o T AR ving “he €lre the same as randonly
gscattered slash lefv after lopg: aobd howe.  The slash piles, because

of their concentration of fuel seation near to the control lines,

did most likely contribute to he et firss and the escaped fire.

st rocrganize Tor infelel atiack
zd; spot fire 7 wsccuived,
attack was immediate, aonr“mh 08 aful . the prescribed barn abandoned.
The pre-~fire briefing did noi Consldexr what actions to expect 1F apot

fire control did not succeed. Wiat crews and equipnent will respond

to an escaped fire and whizh will suay with the prescribed fire must

be planned in advance. An abaundouned preseribed fire and/or portions

of a line, while control asticuz ave underway ou a spot fire, can often
result in additius ape: that betsuwe = threas o iultial attack crews
working on the spoin I

Je Time was not
once an escaped fire

£

K. The tractor wia
flanking the firs i
the equipment, empe
the very high #ire duy
to a safe location.

TP

: 5potrinw o nwd with
dderased that the ewmuipaent Teiresi

The 6x6 tanker ou th , sa prolling thﬂ fdoe Ly
the tractor, might have provided av 2scaps valve. should na 7E.
been in the heavy timwher, These unlts can bhecome strammu and 4if any
oak were prasent vhe truck could woi have continued through and may notl
have been able to 4w,

Fast moving line conscractioy s ¢ requives that opecatons use exXxtra
caution and alwavs knpow whit the figrz iz doing behind thewm. In chis
gituation, the trastnr opexetor did wet koow what the fire was dodng
and no provisions were made to keep him informed. Tf they are unable
to do so, thenline placemant, cetape Youtes, aad caution must b the
rule. It is no tiie for an aggreasive atiack.

L. The Man!

A moau escape of toe (rane Lake prescribed
burn. Other :

M. There wewe UL »adloalion

of sy droughe altection exigiiog
time of the firza. Tho wisrer of ; 1979~19%0 was marked by 25 perc

B0 the
v below

normal snowfall, #pril precipitaviss ves 50 percent above norma. The
lack of snow eariy ia vhe winter yesulted In frost depths deeper thaw

average., During ©
at the Mio Forest

ook preceding the fire, 0.68" of rain was measured
jice Ranger Stitlon. Temperatures the week prior

Witk

[l




to the fire averaged 8 degrees above normal waximum. - The a0l velacive
humidities from May 2 to May & were 28 percent, 22 percent, and 19 percent,
Given the low humidities over the weekend, one could hypothesize that

fine fuel moisture was very low on May 5. !

N. The placement of the prescribed burning control lines ou the

east side of the Crane Lake Unit was the vesult of concern fou aestheties.
There appears to have been inadequate congideration of fire behavior

and fire control principles in icvcaiing the line. The control line used
on May 5 wound up where it did because of functional imput and functional .
reviews without any documented evidence of objection from fire managers.
The line should not have been placed on & side slope facing the fire

area.,

0. The joint Michigan Depaytmend of latural Resources/Forest Service
Management Plan for the Kirtland's Warbler lists a target of 35,000 acres
for regeneration this 1l0-year perind. Neither the State nor the Fovest
Service has been able to meet this schedule because prescribed burning

is dependent on weather conditions over which resource managers have

no control. Both agencies feel committed to meeting the goals of the
Endangered Species Acts; however, the average number of working days

per year that fall within the prescribed burn desirable weather factors
is only 12. This finding is based on 9 yeaxs of data and excludes working
on Saturday and Suuday. It does not comgider fuels being too gresn to
burn. The months of May and October. the seasons of cured fuelg, average
about 2.6 desirable days per year. The days meeting the prescription

are not constant from year to year and when they do occur tend %0 Fun
together. '

P. There is some cuestion vhether comparison of fire bebavieor with

the 1978 NFDRS Fuei Model indices is weauningfui. The surface fires were
less severe than predicted by the indices (possibly due to iimiced fael
consumption). At the othew end of the spectrum, the indices are nut
intended to predict crown fire behavior. Only a small percentage of

the Mack Lake fire exhibited behavior between the extremes. The MDNR
still uses the 1972 NFDRS for computing their daily Burniug Index asg
they feel it more accurately represents local fuels.

Q. ‘The Mio Ranger District has heen using both the Fire Load Yndex

and the Burning Index indices with the C and Q Fuel Models. The Huron
National Forest has been instructed to use ouly the Burning Toder effectlve
for the 1980 five season. This has been done. The transition, however,
appears to have caused confusion. The Fire Boss notes that a Burning
Index of 39 is predicted for the arterncon of May 5 (Prescribed Burniug
Unit Plan). The actual predictions ave 33 for Fuel Model C and 60 For
Fuel Model §. The prescription calls for a Burning Index of 15-30 for
Fuel Model Q. Unit burning plans reviewed and the latest Mansing and
Specific Action Guide approved for use on the Mio Ranger District axe
still using Fire T.oad Index.




R. Based on experience of Mio, it is difficult to maintain individuals
who are trained/experienced in wildfire suppression and who also have
local experience in prescribed burning, The District has seen a complete
turn over in Staff (excepi District Clerk) in about 3 years. Wildfire
suppression and prescribed burning are similar but differenc as are the
fuels encountered by Forest Service persomnel. A person skilled in fire
suppression and a particular fuel is not necessarily skilled in prescribed
burning and different fuels.
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SECTION IX - DISCUSHION ANG HECURGINN

A. Improved for
be written. Such

B. Prescripved buriiug
planned on the grows
specialists and fi

C. The 6x6 1,000-psllon vanker
plece of fire aupp“ehaiu &qulpmn
Forests. A r&view S uﬂw am wn i

."E‘."l

2 by the Mio Ranger Distvict is a
w £n the Boron-Manistee Navional
oda) u:tdmk.vnhicla 61l thL Mack

Pl

other fire equipmant

] IO IS TE amend
seoving, befora daytime ttmneratures
dﬂd uaﬂ w“ta&uxe for the dav,

D. Regilon Nine Yutouia Dlmaative
states that buruiug A unit 1 the s

‘C.Em
%
» _changes;

burning‘parameggggﬁﬁ_
burning plan.

E. Work with Laks
fire preventior
potential foxr £
prevent logs and who

of fire.

should be large enuuwh to have some
fire and to be manzged for the prod:
forest products,
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it 18 demonstirated tkdt ylvdtzmiww
developed without & wnd vE fara,
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to fire that ax
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H, Provisions need to be made to betier coordinate Forest Servics and
MDNR Program Development and Budgeting, Annual Budgeting and Program

Attainment Syetema to handle major adjustments in short ranpge schedule
changes for prescrihed burning. During any-1l0-year period, only 2 to

3 years might exist where significant acreages can be prescribed burned.
When the burning conditions occur the money and forces need to be made

available to take advantage of these conditions,

1. The use of two NFDR gystems within the same fuel types way repyresent
a barrier to coordination of fire and fuel management. A comparison
should be made to determine the cowparability of the two NFDRS systems
and a conversion system prepared.

J. Given the possible sonfusion sassovclaced with keeping track of both
the BI and FLI indices for two fuel models, it is recommeided that the
Forest go as quickly as possible to the use of only one index as the

basis for the variety of fire decisions that have to be made.

K. Coordination between the Forest Service and MDNR should bz expanded.
The areas of expansion should include, but not be limited to the following:

1. Joint plaunaing for fire wmaonagement and prescribed burning.

2. An exchange of prescribe burning techniques;

3. Share forces and equipment oun prascribed burns;

4, A direct telephone line or radio link between MDNKR and Forest

. Sexrvice uuits in the same town;

5. Use of the concept of dispatching the closest forces available
for initial attack.

6. Integration of ¥S/MONR overhead teams and equipment in fire
managament .

L. The Huron-Manistee National rorests needs to clarify the Fevests' inter-

pretation of the C Cooperative Agreements with the 50 or so VFD' ‘g. Should the

people on these VFD's report to the fire fully equipped with Forest Service
prescribed personal protective equipment? Who should purchase the personal
protective equipmeni, if needed? If not legally needed for initial attack,
does the Forest Sewvice have a moral or legal responsibility to provide

such equipment to these people durivg the later phases of a fire?

M. There is a general need for the Forest ro fully utilize its upgraded
radio system and a qpecitic need to e able to adapt quickly to a tactical

radio frequency for a large fire situation. The Forest needs te develop

an operating procedure for use of its new 4-channel radios and old 2-

channel radios belug used bv the ngfgf

Between the various firefighting awl law snforcement organisarious in
Michigan, there exist several goud radio systews. There needs to be
one common frequency for all to usg dnringﬁemergency ‘and disaster Bi*xationse

The Forest Service, MDNR, VPD's, and Fire Marshall should be a part of
the system,

N. The Huron-Manisvee National Forests needs to improve theiy ability
to organize, mobilize, and act in the event of a project fire or gimalta-

neous small fires. We suggeét‘they look at the followiug:

X

f veecaet



1. The use of a central Forest dispatcher;

2. The development of a preplained dispatch gystem;

3. State agency dispatching of cooperators through the MDNR and/ox
State Fire Marshall;

4. Use of the National Interagency Fire Organization for ordering squip-
ment and supplies as well as providing red cavded people for over-
head positions;

5. Making written procedural outlines for Mobilization Plan on how
to coordiuate actions such as reporting fatalities, getting
private homes evacuated, requesting law enforcement help, early
recognition of a large fire situation and others identified
by the Forest. N

0. It is the recommendation of this Analysis Team that future prescribed burns

be conducted by a team of specialists not only trained in fire suppresssion but
experienced in local fuels and trained in prescribed burning techniques, fire
development, control line placement, crew and equipment needs, and other related

activities. The possibility of joint development of such a team by the FS/MDNR
should be explored. )

P. Equipment operators using tractor plows and the armored 6x6 pumper tankers
must receive specific training in tactics employed with their use. It must be
understood that these units can often move faster than a relatively fast moving
fire. This will cause the operator to be placed near the head and into spotting
areas, and possibly even begin to turn into the front of the head of the fire.
This is particularly true of 6x6's and the 450 class tractor plow. These units

can maneuver through dense jack pine stands; extreme care must be usged in selecting

line placement. Escape routes must always be planned. No open line carn be
allowed. Line spotting must be secured, line patrol obtained, and/or direct
control of units by aircraft maintained. :



SECTION X - APPENDIZX

A.

B.

c.

D.

EI

F.

G.

H.

I.

J.

K.

L.

Crane Lake Preéctibed Burning Unit Plaﬁ

Fire Weather Special Forecast Request - 5/5/80
Statement Concerning Fire Weather Forecasts

Fire Weather Station Inventory and Inspection Report
Cold Front Passage

NFDRS Definitions

Mio Ranger District Manning and Specific Action Guide

Michigan Department of Labor Occupational Safety Standards Commission
Safety Standards ~ Part 74. Fire Fighting

Mack Lake Shift Plang - May 6 to 9, 1980
Mack Lake Overhead Organization Chart
Fire Overhead Performance Ratings

Rehabilitation Plan for Mack Lake Fire
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SECTION X —~ APPENDIX

A.
BI

C.
DI

E.
F.

G.
H.
I.
J.

K.
L.

Crane Lake Prescribed Burning Unit Plan
Fire Weather Special Forecast Request - 5/5/80

Statement Concerning Fire Weather Forecasts
Fire Weather Station Inventory and Inspection Report

Cold Front Passage
NFDRS Definitions

Mio Ranger District Manning and Specific Action Guide
Michigan Department of Labor Occupational Safety Standards Commission
Safety Standards - Part 74. Fire Fighting

Mack Lake Shift Plans' - May 6 to 9, 1980
Mack Lake Overhead Organization Chart

Fire Overhead Performance Ratings
Rehabilitation Plan for Mack Lake Fire
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{fuutructions in Ko T 5152 29 Forest istrict
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R7___3150 Diher —tio..
¢ . Fael reduction . d._x Site preparation g.. X _Wildlife hebitet
'D.__M,_}Sf-zarﬂ reductim e._ ___Psnge improverment h.— Cther (explain) ...

1ype COnVETE.

t associations favorable to the endangered

Pype of burn Needed to Veet Objective_All portions of the arez should be bmnud#mm_w,

aving only the heavierx fuels unburned (sticks over 1" in diam.).

. IR

T T s s - - e : —
S ~F-3 J‘?‘:\’ifl}:uloi :

a. Overstory {typs, size, densl ty) ThP area we§ cut oveér in esTly 1978 -

b, bYnderstory (type, demsivy, average height)_ A few small ggclpmtrenam_ﬂeg ZSE
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clusters of Jogping slesh &s fuel. HMost of the area is free of slash. e
. Spil iype_Grayling Ssnd AN —
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f. FEistory of area 01d growth idckpine haryested 1977-78 o : : L 3
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Desireble IFreburning Weather Factorz:

z. Mir temperaiture _ 45° + Relative Bumidityo. . 25=507
t. Wind directuion W . ‘ Velocity . 5=10 -

c. Desys since measurable rain_2=5. .. ~=z LY. SI __Fuel sticks.2=15 /‘82 73>
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. Firing: :
e, CSteriing time oo azypmld altermmeon. Hours Lo oo p sie_ 3 to S5 .
L. Method(s) of firing See attached map. . Prepare backfire. esainst_wind, end_herd_.
ire_acress_when _save burned out_zone is previded.

. Detection Needs for Spotis end Breakovers Utilize aircreft & observer to 10C;dt§‘ ANIAE:

. (rew Organizetion: . 1. Wster Supply Source
a. - Crew size . , : Fanger Station in Mio
b. Overnhesd org sanization (by nezme): . : - - L e
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Sector Bosses '
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Firing Boss Forester WL Technician ;2. Cormunication Needs:

Punper Boss_Sale Prep Tech Sale Adm Tech | _a. Yobile radios S . .
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__@. Slip—on tankers h._ __ Hose {size__.___) [
(
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1 o
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L_ Patrol and Yopup Plan Pouersagpi Crew to ;emain_nmtil_ dank. Rawol_fo_l_“ owiww dav

plus_ mop Yip. - : - - - - S

.
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Fire © "7 Watershed o [ Jbefore [x lafter: D..urlng
Lands (forage) “wildlife - prescribsd burn. i
Lends (vsage) ' -

. Signeture and Title » ‘Dai;e -

»pared by o i

T T T,ure ) Date

.7.- * by District Ranger - ..« Fits F (7, L /jj’

: . . " —T—“d—u“_—d o : e ‘V:Ir-]_'tf,

3 3 i % taii

,1cwgd by Fire Control Stail ¢ z / H! _,_é -

IM(:' Af% &

_ 7 Ko _5100- 23 (dev. B/ 2/71) Pane 2 at 4

i'roved by Forest Supervisor




R

i 4 it

'22, MPrior to Furn® Check.ast:
\ )

a a. Day Before: .
. ‘ Vieether forecest favoreble_ ~N

Adjoining 1éndpwners notified B
I1&E work finished :

Cooperators notified —

~—
, / Necessary lines constructed \
1
|
|
! Crews notified .

Equipment ready.

Cemera available

b. Dsy of Burm:
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APPENDIX C

The fire weather forecasts for the Mio area are issued by the National
Weather Service (NWS) in Ann Arbor, Michigan. The fire weather fore-~
caster assumed his duties April 15, 1980, after NWS transferred this
responsibility from the Houghton Lake, NWS Dffice. He is in his mid-
50's, and has worked in the field of meteorology for about 34 years,

mostly in this reglon. He spent 15 years as a forecaster in the

Detroit-Ann Arbor State Forecast Office.

We asked for two evaluations of his work, the first by John Bruger,
Meteorologist~in-charge of the Houghton Lake Office and former fire
weather forecaster for the area. He states that Falkowski is a goud
weather forecaster., He volunteered for the weather forecaster posi-
tion at Ann Arbor because of interest, and he approached his responsi-
bilities with enthusiasm. He also stated that Falkowski has already
collected the necessary background information on the weather events
occurring during the Mack Lake Fire and intends to do a documented

report on it.

The Michigan DNR works closely with Falkowski. State MDNR Officials
state that their people report favorably on his abilities, attitudes,

and forecasts.

e e r—— - .
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APPENDIX ¥ .

Fuel Model Q
Upland Alaskan black spruce. Srands are dense bub heve freguent
cpenings filled with usually inflammable shrub- species. The fores:t

here is some neeadle

o
[

r
ot

floor is a deep layer of moss and lichens
lirter and swall-dismeter branchucod. The branches are parsistent aw
the trees, and ground firzs easily rezch into the tree crowns, Lhis
fuel model may be useful for jack pine stands in the Lake Staztes
Cround fires are typically slow spreading, but =z dangerous crowning
potential exists. Users should be alert to such events and note thoge
levels of SC and BI when crowning occurs.

Fuel Model C

Open pine stands. Fercnnial grasses and forks ere the primary

7
ground fuel but there is enough peedie litter and braanchwood present
fo contribute significantly to the fuel loading. ome brush and shiuhs

nay be present but they are of little consequenca. Situations cover

g

by Fuel Model C are open, long leaf, slzsh, ponderosa, Jeffrey, and sugam
pine stands. Scme pinyon-juniper stands nay quzlify.
Spread Component (sC)
Rate of spread of fire - chains/hr.
Energy Release Conmponent (ERC)
Heat produced by five - 25 times BTU/sec./sq. ft.
Ignition Component (IC)
Probability of ignition - relative scale 0 te 10C
Burning Index (BI)

Control difficulty —~ 10 times flame length in ft. at head
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DEPARVMENT QF LASCH
‘ OCCUPATIOMAL SAFETY STANDARDS COMMISSION
SAFETY STANDARDS

rilad with the §

acratary of State on

P

U g g 3

These rules take sifart w3 days afler filing vith thy Sacretary of Slalg - oo

(By authority can
Act

&1rad 90 the aoouRaliss:

e i R a..afeigﬁ-- standards commission by sactions 16 and 21 of Act Na. 154 nf the Fubiic
$ of 1974, as amprnded, being §3408.1016 and 408.1021 of the pMichigan Comphiad Laws!) '

PAAT 74. FIRE FIGHTING

R 408.17401. | Scopes.

Rule 7401, This part presciibes ruiss for training:; for
the construction, care, and use of equipment; and for the
safogqards to be furnished and maintained as it ralates to
runicipal fire service personnsl and equipment. The
occupation can be permanent or part lima; far pay or
voluntesr status. ' ' .

R 403.17402. Applicability.

Rule 7402. A person functioning gs a firg fightar and
Posed to hazards of a structural firg shall comply wiih
this par}. . T

R 408.17403. Dalinitions F to L.

Rule 7403. (1) "Fire apparatus” mbsans mobila fire
fighting equipment such as, but not limited to, & pumpar,
an aerial laddar truck, a tanker, or any other similar
equipment whoss primary uss is for fire suppression or
rescus. A vehicle not designad, equippad. or utilized tgr
emergency fire fighting is not fira apparatus.

{2) "'Fire house” means a structure in which fira service
equipment is housed and employsas may be quartered.

(3) “Fire service personnel” means all emplayses
engaged in fire suppression, {ira inspaction, fire investiga-
tion, ar subjactad to the hazards at an emergency $¢ana.

(4) “Ladder pipa” msans a largs capacily walar dsliyary
deyica attached to an asrial iadder.

(5) “Lower control station” maans that work station
where the opsrator of apparatus with an aleyating platform
is stationsd. . ‘

R 408.17404. Daetlnitions O to V.

Rule 7a04. (1) ""Opsrator’s control station™ means that
work station where the operator of apparatus, gugh as an
aarial ladder or pumper, is stationsd. :

{2) " Platform control station” means-that work station

.~ are the rider of an elevating platform is stationad.

(3) " Rool ladder” means a ladder equipped with tolding
nooks. These hooks provide a means of anchoring tha
ladder to the roof ridge or other roof part.

(4) ~Stay poles”. sometimes calied tormenters, means
poles attached to the rails of iong extension ladders ta awd

“1n the raising and supporting of the ladder.

15) “Struclurat fire’” means any fire olhsy than a
veastative cover fire

(6) "Turnout”™ means the outer garments wern by fise
sarvice parsonnal for personal protaction,

(7)) "Volunteer” msans a person parmittad to work and
is trainsd as a mamber of an crganized tirg departmant

R 403.17411. Dutias of employar,

Rula 7411, An employar shall:

(8) Provids training o an employse a5 prescnbed sn
standards oromulgatad undzr Act koo 231 of the
Public Acts of 1986, being §2%.351 of the Michigan
Compiled Laws, which is providad by the Michugan
Fire Fightarg Training Gouncil, or its aguivaient
training, as to the hacards and safa practices of tha
assigned Job. .

(b) Assure that tha prosogctive fire sefvice parsonnel

- ar2 physicaily fit and have ihg ability to perionn
essigned firg fighting duties.

(¢) Assure thal job required equipment snd tools are
maintained in a mannar free of recognized defacts
vihich would causs an injuny.

(1) Davalop a basic procedure covering the treatmant
and transport of ipjured amployaes from the
amergancy ecqng to a madicy Iagility.

B 40317413, Dyl of pmployne.

Rula 7412. An émployeaéhall:

(8) Use parsonal orpteclivg equipment as prescribed
by this part. .

{b) Report dsfactiva pquipment. (ools, and hazardous
conditions to a supsrvisor. :

(c) Not rarnove saleguards from equipmant except

- when nacessary 1o servica. Tha safeguard or
equivaisnt shell be replaced betora returning the
equiprnent to oparation. _

(d) Not use equipmant and tools uniess trained in their
uga ang authorized to do so.

H 408.17415. Slide pole obstructions and wmat;
’ smargancy lighting syslem; switches and
olectricy) equlpmeant subject to barards

croated by molsture; sigoping quaners.

Ruls 7415. (1) The area within 3 feel of the shde pole
on all sides shall ba maintainsd free of any obstinction A
floor to ceiling wall shall not be construed (o be an
obstruction.

(2) It is recommended that a cushioned mat, not less
than 3 leat in diameter be located around the base of the
shde pole at all imes.



(3) The dormutory and any maans of egrass fram the
dormitory, apparatus bay, and aisleways shall be egquipped
with an emergancy hghting system which shail be

. automatically activated 1 case of power failure. The

system may be operated by batlery or genetraias.

(4) Switches and elecirical aguipmant localed a1 1ng
shower room or athar areas subject to hazards graatan by
Moo zhail be weatherproof or remaved 10 gn area nod
lagansous.,

(5} All sleeping quarters shall e equipped wifh a smoke

detection devica. .

CONSTRUCTION ARD L 3 OF EQUirMENT

R 408.17321. Flre apparatus. gensraily.

Rule 7421. (1) Fire apparalus shell have a braking
capability to stop within 30 fzet ader applicgtion of the
brakes at 20 miles per hour.

(2) Fire apparatus shali be equipped with:

(2) Windshield wipers.

{b) Head, tail, stop, and backuz tights and a backup

atarm.

(¢} Hoarn and siren.

{(d) Slip rasistant steps, teiboard, and work piatforms.

(9) Seat bells for all seated smpioyees and a restrain-

ing device such as. but poi limited to, a grab bar,
arm foop, back bar, o wab strap for el cthar
emplovess. The safety E oorestraining davice
shall be usad whon the appareiusg 13 In motion.

(3) New fire apparatus purchasad eltar the olfective daia
ol this part shail ba as prescribed in NFPA standard
1901-1975, Autamctiva Fire Apparatus. which is incorpo-
rated herein by referenca. and may be inspaciad at thae
Lansing office of the Michizen Cepartinent of Laber. This
standard may be purchzsed al & cost of $4.00 from the
National Fire Protaction Asaacigtion, <70 Allantic Avenua,
Bostan, Massachusetts 02210, or the Michigan Departmant
of Labar, Stata Secondary Campiay. 7150 Harns Riive, fox
30015, Lensing 4£309. 1 S S

(4} Fire epparatug using a tillgsraan gr other amploy2gs
riding on the apparetus remote from the cab shall be
equipped with a voica gommunication or audible signpl
system el each location of an operating employee. Wnan
the audifle syster is uged, thp fallowing signais ahall p3 1n

effect:

(8) Ona long blast mesns glop. RIS
(p) Two short blasts means forward. - 77
(c) Three short biasts means reverss. . 7

{5) An operator of fira sppar&tus ghall not mova tha
equipment when his vision i3 chstructed, @xcept on
instructions of & dasignatad signsiman. ’

{6) A minimum distance cl 10 feet trom energized
equipment or high vollage trangimission lines, as destin-
vished from fow voltage secondary lines, and sgries street
light construction, shall be mainiained when using fire
apparatus with elevating platforms, aerial tzdders, or
snorkels. Training ot tire service personnel shall Include
development ot the ability to recognize and identify
primary, high voliage transmission lings and series strest
lighting construction.

R 408.17422. Fie appaiaiud tires.
Rule 7422. (1) Firz apparatus lires shay Ly inspecied
inside ‘and out not less than eyery 5 ygdrs.

{2) A tire shatl ba replacad il 1 of the fallowing cccurs:
{a} The average lread depth 1s worn ta 5732 of an inch

nr liaco

H o

4

(b} The tread depth at any 1 igeation is /52 of an (neh
or lass, ,
(6) A cut or crack exposas the ool Tall b
{3) A .eplacemant tire shall mest o g
standards of the original tire furnished with *he =

W 408.07423.

Rule 7424, (V) When &0 glejadn
wing brakes shall e sl

Fles apparalis with otsviiing ationms.

R

Ol isgera
under the jack nr ctvigg:

RNT:{vI

&G Glale, G
) oo singll e incnied &l The Dle R0 S ciy
station. ihs platform ¢contiol §i2.00n, afiy Gomain 0
following information:

(5) Rated capacily ol ths @Riflom.

(o) Operating conlio’s jdemifisd oy meaion.

{¢) Cautions or restrictions of Gpeimion.

{(3) Tha appasatus operator shiail ba at iha iower Lol
statinn at anytime the elavating platiorm is occupied.

{4) Equipmeant and opserattons of the elevaliog piattor
shall be as prescribed in thy Occupaticnal Haet
Standards Commission rules, Par 58, Vehicls Moune
Eisvating & Rotaling Piztforaiz, paitng W A0D1530Y et $eC
of the Michigan Adminisirative T4

il 409.17424. Aerial lﬁdf,lirsm“,

Rule 7428, (1) A aeriai ladid
or etragied whila an emploges ig cilipbing the ladder.

{2) Whan it is nacessary o w7k WD 8a aorial I5gus
ihe employes shail be sacured viili & sefely boll
~ (% Tha tp of tha aerial jadasr ahiall not ke forcaly:
extended &geinat & goljd objsst nov yead 10 uppont 4
lgddar. A ’ L
'I' {4} The sigpg &nd L e ,.,:q ia«ﬁ'«ﬁ‘?r shgh npwe
glip rasistant stpgs. - o

{8 Jecks Bnd ouriggerg snatl by Jead a8 presgiibed
lp 7423421 T T T

(6) Thy rated cepacity fov ar &edal Jaddpr ahall not |
exceadad. | - Do
(1) The cpsrator of an garisl laddar shall:

s ot DA gxende

. {2) Remsin et the tyintahle wihgngver the lagder

wcoupled. C

__(h) Not moya the sppargius unigas 1w ledder is in ©
; AE bad- - . . R

(8} The minitum djstancss prascribed in rulp 7421
ghall pentain to serial lacdars,

SQ) Tha controls for the operation of an eerial ladc
shall be of a type that returns to & neutral position wh
relegssd.

(10) Yools or equipriant snail ot be mounted
instglled on thae turniable.

(11) A 2-way voice comrmunication syster shall
provided tetween the employes on the raised porten
the gquipment and the operatgr contrel station,

B 468.17425. Ladde’ pipeg.

Rule 7425. (1) Detachanle ladder pipes shali
operated in tha direction the laddat is {acic.

(2) Ladder pipes shall ba secured to the ladder so {
the pipe cannot be accidentaily dislodged whila
aneratian : - ‘




~ .- R 4DB.17426.

Porinble latonis.

Rule 7426. (1} Except a3 atharyisa prescribed naraing,
a porlah'\‘a iadder shatl he constructed,  used, and
maintained as prescribed 0 ihe Cocupational fatly
Standaids Comruasion Standeard Pzl 4 Partable Laddars,
being R 408.10401 st saq. of e Michigan Adminisgalive
Cada.

2y s Tung spacing shali ba root lgss han 32 irghes,
nor more than 16 inches.

{3) The rungs of a metal (zdzar shall thave & ship
resistant surtace.

{4y *»
gupporting & &

{5) Stay pole
wood ladder axtaniny
stay polas shal! not {F
when nested. The ock
securely attached to ihe

pable  of

£

roed

o=

Loime end o lagider
oo &ty poles chall ba

R 408.17427. Llne mmwingg quTa.

A4

Rule 7427 (i) A una Fovy e ~.an z2hall

(2) Be loaded just prici 1o iring tme

(b} Not be pointed, lnad=d ar woloadad, at any SBrson.

{c) Not bs lefl unatisndeda oF siored whnile icadad.

(d)y Be stored in a Lox ke gleaning kit z5d
preakdown lools :

{2) The sworage [ofs RANCA S VAL 5. Ewplogiva
Tool', conspicuous ’

A 408.17425. Slgrn

Fule 7423
tira apparatus

PERSONAL
R COBITAGY, ¥#=

Rula 7435 Uy R SR 2 eas Ty
moro tnan 1 employss Yo
rgassignmsnt.

(2) An employes o agd 1o fira fighting Yasks €
proviced and shafl wear suitapls parsonal piob
equipment for the typa of axp:}sums_invqived o fi
the fotlowing proteciiod during fire tighting aotivi

(a) Body protecian fram woisture  flames.

haat, contact with calste of oxiG MAIET
othor harmiul expoiures. i

{h) Foot protaciion.

(¢} Head protactian.

(d) Foce and oys prolectivn.

(6) Hand proteciion.

R 408.17433. Helmal

Rule 7433. A tirs ‘ignes
colored, noncondud
ductive nalmets may (
the exterior sides ol b

| 408.17434. DPoots.
Rule 7434 11 Frzo ToT : ihe
following:

(a) A puncwre res
(p) A safety Loe pre
Standards Co
Protective Egui
tha Michigan Adimuh?

me % longth boatl ey e e 1k
paris.

F 4Ny 17435, Gioued 01 piiens,

R e 1435, A e dlghier sned
imsialeing ggl\fas mhiand Wk
flamenahle.

o n

R 408.17436. Flrst ald wWia-

Huja 74338, A
fighter, ehall be &
shall he readily

juries 10 @ B
: | 5_&‘:&: v g _;:;s"n-,«.m;mn Q@i
Al of g s gini T

£ 4univest i

Fisle 74T,
an expiasiés
(3 A fire
deverap @ ot
general public.

oo ow morea
o nie Lt Lagea b

Fule /424
chein ggyw SN&-
(21 Ay awa o7 LINEES
p_fqmstacl yhen

Aant Conlad-

tehgh

[

B AR3ATARS. B iy wgl;
Rufs 7443

Bt gapint

gn exploste arpot mntar aod |

*

3
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Hiﬂ&f,: Y
employsp

i GoGAT88E cariii sRtadalo.

Firai yadi

5 @ueh @s, Dul i
rimis, axplosives, flammabie
; such RE vl CEVE warehouse
storaqs lenks. and sl lentitips, showtd be raported
tha nearast Stale Pelice wost jrmaaiately with the reque
{hat the Giala Emerganty SO s it nesded for techiic
asgistance, bF notiflad thrdugs ihe oparalions otficy.

et
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# Qg@i‘f{-:‘;ﬂ, at fn Appaieiite and equ
ment; record of regalr of replacement; |
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wina wems, if the
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s shail be mad

(a) Winaghild vias
(o) Defrostar and neallrn

(C) Heay, tai. Dalnup 829 o Hasao lights.
() Backup siarn.
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(e) Horn and siren. .
. () Slip resistant staps and platforms.
(g) Tires and suspension System.

(h) Stesring mechanism.

(i) Braking system.

(i) Operationat controls.

+(2) Records af repair or replacement shall bs main-
tained for the lifa of the apparatus.

(3) Life line guns and explasive devices shali be claanad
and made ready for operation after each use.

(4) Apparatus and equipmait involved in an accident
shall be Inspacted by a licensad machanic and tasied
belore subsequent usa. .

A. 408.17462. Inspwction of turnout gabipmant’

Rule 7452. Turnout equipment shall ba inspacted by
the user after each use. Cuts and tears in coats, pants,
boots, and hand proiaction shali ba repaired of raplaced, it
- nacessary in the judgement of the Commanding Officer.
Head and face and eye protection shall continua 1o meat
tha requirermnants of the Qccupational Safaly Standards
Commission Standards, Parts 32 and 35, bein?‘R 408.13201
at seq. and A 408.13501 et seq. of the Michigan
Administrative Code.

ki

R 408.17483. Inapsaction of fiber ropaa,

Rule 7453, ’i) A finar rapa shail e inspactes wauaih

aftar pach use for the following condiliona: ‘

(a) Externally for abrasions, cui or brokes
dacay, burns, inck of strangth, sofinass ; ;
size or roundness ol the strands, and for it W
rmold.

(b} Inspact internally annually, by saparatin? tha
strands at 3 foot intarvals, for broken tibers
prasence @f grit, mildew or mold, coler changs of
thg fibars, o1 powdaring and short, l0ose fiars.

(2) A rpps haylng any cf thesg candiinng ahatl Lw
raptaced or rapaired.

F 408.17488. Inapaction of 3ynthsile sopy.

Ruls 7434, (1) A synthatic rops shab be ingpacis’
visually after each use for abrasions, cul o hrokan fibers,
burns, meltad fibars, variaiions in siza or roundness of ihe
strands. A rope having any of thesa condiiions shall oa
raplaced or rgturped to the manufaciurgy fur rogpai.

(2) Al synthetic tops shall ba Inspectad and, i
necessary, repairad or replaced a3 prascrived in rulg
7463(1)(b) N 7483(2)- ‘




II.

I1T.

bR1ny

EMPLOYER REQUIREMENTS
Department of Labor - Occupational Safety Standards Park 74 - Tire Fighting

A person functioning as a fire fighter and exposed to hazards of a structural
fire shall comply with this part.

pef: "Structural fire" means any fire other than a vegetative coverfire.
Duties of employer:

1. Provide training, 66-hour basic minimum

2. Assure physical fitness

3. Assure that job required eguipment and tools are free of defects

4. Develop a basic procedure for treatment and transport of injured
employees '

Equipment requirements:

1. Conform to W.F.P.A, standard "Automotive Fire Apparatus''.

2. Seatbelts for alliseated employees — vehicle

3. Back up lights and alarm -

4. Tires — 5~year inspection, replacement tread depth specified

5. All equipment must be stored in or on the fire apparatus im a
safe manner. :

Personal protective equipment:

1. Personal equipment used by more than one employee shall be cleaned
and sanitized before reassignment.
2. An employee shall be provided:
a. Turn-out gear (protection from flame, heat, toxic naterials)
b. Helmet (head, face and eye protection)
c. Boots
d. Gloves
e, First Aid kits

Inspections:

1. Fire apparatus - not less than menthly

2. Turn-out gear — after each use by fire fighter; damage repaired and
replaced immediately

3. Ropes — after each use

Department of Health - Occupational Health Standards Rule 3502 — Gemeral
Respiratory Protection

When anyone is exposed to an non-respirable atmosphere or an atmosphere that
contains substances above the maximum allowable concentration the person must

wear a respirator. The employer must supply respirators (air masks) to employees

involved in the suppression of structural fires.

Michigan Highway Safety Requirements - Authorized Emergency Vehicles

Section 257.698 (d2). Publicly owned fire vehicles must be equipped with flashing,

rotating, or oscillating red lights and used with due regard for safety.

Section 632. The speed limitations may be exceed with due regard Eot 5afefy when
the vehicle is equipped with a bell, siren, or exhaust whistle in combinatien with

red lights as described about in Section 257.698.

4™
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NAME CREW BCSS
TRUCK # i. S
TRUCK #f 2.
TRUCK 3. .
TRUCK # 4. _
: 7
D ) Y . .
TOOLS & SPECIAL EQUIPMENT Crews Fofe  Junches b ec / /o/?ls & froviers
7/ /( /
INE 1‘qsmucnous / 7’, N Y S T o ;*/ ine firé rei o
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FiRE ALSIOHMENT (GRE SHEET PER STUTAR) -1

FIRE NRE _ A ACK LrrisE

)

ESTIHATED TIME OF CONTROL _ J o7

DATE 5 / 7 / ro TIME 7 3 ¢ SHIFT  [hy  DATE & 7=
@ roraL acres 3,097 PUMPERS  SIZE'  TANKER BOSS ¥ MER!
=7 -2 fooo 4. Doy Aash #+/ R
VEHICLE S - D oa/ Lgren = Aooyiney 2 ‘
/ ASSIGN. 5-7 022/ Uy yrs ~Heasserr 2 C

FIRE BOSS __ Paw/ Maria _

LINE BOSS Ken  Dolguist Blue Peta | TOTAL &

PLANS CHIEF - Ba/_[) To‘;?n’_‘} #f MEN

SAFETY CHIEF JBruce Pli™

TRACTORS SIZE TRACTOR BQOSS
Y m! Ersom A LU ~ ‘

SERVICE CHIEF [Bob NMescs

DIVISION #

Mosre Y& Z i .
Laynsm FoT pardr s Ay Soe, .fﬁv%
2 ~0wR 350 I v : ;

DIVISION BOSS _ .
LINE SCOUT Lee fZox & Fow Jtobhm

SECTOR /1/

SaW CREW NAME "FALLING BG5S

SECTOR BOSS _/_arr/«/ Mar]Lojv Jro = PY

lg;/ O/L;lz?uw.?_.

ISSUE RADIOS TO  Sge. Boss 0SS —(3)

LINE RADIO FREQ.

SERVICE FREQ.

TOTAL
SUM TOTAL

Al

CHAINS |
TRUCK # - (YES OR NO) OF LINT CHATHS -

. SEC # CREW NAME #MEN  CREW BOSS FIRE SHELTER TO BUILD BUILT
1 ,ﬁ;far/(ﬂwm —Showiyer 17 B we Jorr{ ]f’ 5 - k
2 Ojtewa 20 JMHouse - Yes o ;
T A ﬁ
3 ///0 ,/,'75 A/;m‘jéf é ;,/7 u/ /lwr \/?5 (_ j"‘ce;w;;?wy 5 i __1
) 7 ;
4 ) - ;
MANPOWER TOTAL: H3 TOTALS : @] [Opile,
|
o )
BREAKFAST AT 0620 TIME  SUPPER AT ] 90 TIME |
MEN ON LINE AT o500 TIME  LUNCHES FOR £ A (MEN) |
i
TRAVEL ROUTE PICK UP CREWS & RETURN TO CAMP . ]
' B 0o NAME CREW BOSS |
Truert A F Bus. A 1. M7 FShounes B2 /wedora '
TRUEET A L, Bes "g" 2, OHMHouw o Houvse. 5
TRUCK # 3. ' i
TRUCK # 4. t
TOOLS & SPECIAL EQUIPMENT V2 [BackpecK, Y4 shove Jo Ut pulosk :
v 7 7 4 &
Ottowa bis abaiv saws ] |
va / . :

me Tnstrucrions Check for Jiob S g s, trprove Jine L 1227

y‘l

pIon __wuy /'- 7'“:-;/ 7& (20»4:7/(-;1@

r&/mé war’// /76’)' )ﬁ/ﬂfl,
[

v, 1 / /
seed maoybe de fvered ahoud noon. Once Secte, Ao -

T S | nln'r - # A)ﬂv%/f /I'h"g.



FIRE ASSIGNMENT

{(ONE SHELET TER 5ZC70R) <3

CFIRE NAME /‘//c/(’ Zaﬁ/.e,

ESTIMATED TIME OF coNTROL /220

Do | g, i W SRR e T, o

ez,

DATE 4 - 7- 50 _rme O 730 suirr [y DATE 5= 7~5u
.JTAI. ACRES A5 000 PUMPERS  SIZE TANKER BOSS i MEN
‘ A5 1757 Um yne ~Hooisee 2
VEHICLE ’ -
-y ASSIGN. . ;
FIRE BOSS  L2uu/ Markow . '
LINE BO3S __ Kew Dh/puist i TOTAL 3
PLANS CHIEF __ Bcb Thews TRACTORS SIZE TRACTOR BOSS {# MEN
SAFETY CHIEF _ fBruce Pl Shabonsaw D7 7 -
SERVICE CHIEF  Bof Masew L o-7 { Sec.fess  sanaly
5 '!LEI"-""UI’Y 450 J e
DIVISION #
DIVISION BOSS . _ ToTAL ;
LINE SCOUT ler Fex § HMHabs SAW CREW NAME FALLING BOSS ¥ MEN
f
SECTOR A T
SECTOR BOsS Javey/ Do e /= hpess MU B ?
4 , ! TOTAL )
i —
ISSUE RADIOS TO Sector BOSS ~(3 SUM TOTAL
LINE RADIO FREQ. SERVICE FREQ. ) '
| ' :
CHAIRS - :
TRUCK # - (YES OR NO) OF LINE CHAINS |
.c it CREW NaME ##EN  CREW BOSS FIRE SHELTER TO BUILD BUILT
) 1 Mark Tasin™| ,20 [Henfe Ves & B
E
2 C)/]‘J&er;a gz 4 Pal) /?f_"](,‘lﬂj]!‘f.ff;\/ Yeg 0 i
!
; !
3 /Oﬂ )767__};-./"7'“/ - z/rfcx!éo/m' ]
4
MANPOWER TOTAL: 43 ‘TOTALS: @) /5 m,“m@’
- |
BREAKFAST AT (Jh 30 TIME  SUPPER AT /930 TIME
MEN ON LINE AT o 00 TIME LUNCHES FOR < 4 (MEN)
TRAVEL ROUTE PICK UP CREWS & RETURN TO CAMP .
v ' NAME CREW BOSS
wmeeR # _ /SAF - YC 1. Moyl Tiwtir Henka v
TRECK #  UYSAS 7D 2. Lhequomegtn Raspodaice
TRUCK # 3. ' i
TRUCK # 4.
T0OLS & SPECIAL EQUIPMENT /2 bam’f Lokl Ut shove/ Vel putosh) :
-~ /
INE INSTRUCTIONS ée*r// for /]‘,}l ')‘/74’}“? 2 /ﬁ//ﬁrﬁ L2 / e [ODTE o ,f ;
= .
. o
7Lr\/ /5 wn-uﬁ )‘!e r@Aa’f per U/M J S:S’Pa/ r;:'a/f//e_ o Lrverad obawr—




“ _

. vy

Size - apx. bOOO acres

TIME - 1500 hrs. Tues

CTOAL MILES- LINE -
COMPLETED LINE -
RESOURCES F.S.
® Manpower 123
o Tractors 5
PUMpers S
Salvation Army
Air torce

Local Cooperators

CONTAINME NT - 1800

35 miles
30miles
DNR. OFHER
> 5
6
4
3
5(6/80




FIRE ASSIGIMENT (UNE SHEET PER SECTOR) ™ i
‘FIRE NAME A7 A0 20 L oaen ESTIMATED TIME OF CONTROL im0 B
: : R ' —y e A I ;
DATE CRIE NS TIME __ 7= & SHIFT AN DATE CILIr A |
"v ’ ’5
.’ AL ACRES =2 ot PUMPERS  STZE  TANKER BOSS #OMEN ;
B Y ) L3St Law} Z
: 108 LA : )
VEHICLE e UC Brob b :
ASSIGN. / S&7m 75 PGS +

FIRE BOSS  F* A0l aa et ot i " .

LINE BOSS  Fo n  bel i uie o - TOTAL “
. PLANS CHIEF BB  JornMs< TRACTORS SIZE  TRACTOR BOSS # IER

SAFETY CHIEF A 0.:.r& Do 27— '

SERVICE CHIEF ©.o & o dos

DIVISION #
DIVISION BOSS TOTAL

LINE SCOUT L2 & mi- zr =onn. i SAW CREW NAME FALLING BOSS # MEN «‘
- oot
SECTOR C
SECTOR BOSS
. TOTAL
ISSUE RADIQS TO BOSS . SUM TOTAL

LINE RADIO FREQ. SERVICE FREQ.

- | CHAINS
TRUCK # - (YES OR NO) OF LINE CHAINS
SEC # CREW NAME #MEN  CREW BOSS FIRE SHELTER TO BUILD BULLT

1 KAD e frp sl e VA - 3
2 S, L6 H+ Y Ko oppons  FEE B
3 min 5713 Ho PFRE%
4
MANPOWER TOTAL: ] TOTALS:
BREAKFAST AT o f TIME  SUPPER AT a0 TIME
MEN ON LINE AT SRR, TIME  LUNCHES FOR (MEN)
TRAVEL ROUTE ‘ PICK UP CREWS & RETURN TO CAMP . ;
: NAME CREW BOSS ‘
TRUCK # 1. - v
TRUCK # 2.
TRUCK # 3. ;
TRUCK # 4. i
|
TOOLS & SPECIAL EQUIPMENT .
. 4 INSTRUCTIONS
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CHIEF OF PLANS

q\ BILITATION PLAN FOR MACK LAKE FIRE

AUTHORITY: Chief of Forest Service required approval

10

r

All roads and approaches that are plowed up will be leveled and returned

to as near an original condition as possible.

All fire plow lines that are visible from major roads will be leveled and
returned to as near an original condition as possible within visible zome.

- All plow lines that go up or down steep (20%) hLills will be water barred.

I.e. in the hilly aspen stand country. These areas should be seeded to
rye grass.

Return all plowed/bulldozed lines on private land to as near an original
condition as possible. C

Possible direct seeding of Jack Pine in Sectioms 10, 11, & 12 of T25N R3RE
and Section 7 of T25N R4E and Sections 2,3 & 4 of burned portion in T25N
R3E. This would be done with aerial seeding by helicopter or fixed wing.

Evaluate all areas for planting/reforestation for endangered species
(Kirtland Warbler) survival. f ,

Resolve the timber sale situnations (lost decked timber, standing timber,
logging equipment, etc.) g

When fireline consisted of more than 2 plowed lines, they will be leveled
and returned to as near an original condition as possible.

Tom Bates, Hio Pistrict Fire Technician

5/6/80

-Le\

Don Krejacarek, District Ranger, Harrisville

Ven Bosman, District Ranger, Mio

Recormended By: Cliff Reedy, Forest Fire Staff Officer
- Bill Irvine, Forest Wildlife Biologist

Dick Lord, District Timber Mgmt. Assistant

Robert Radtke, RO-Wildlife -Staff Officer

Approved By: Paul Martin, Fire Boss

’

s S SN



— T —_ i" . o, )
Yanard : f)/_?/&f//)_ ‘ il’l_;.
':;'fs_,;——;:mm D1 FIRE WEATHER SPECIAL FORECAST REQUEST U.S. DEPARTMENT OF COMMEALE }

i FeOLL
Pros. By WSOM D-41 _ . NATIONAL WEATHER SERVITE
. (See reverse for instructions) ;

| - REQUESTING AGENCY WILL FURMISH:

1. NAME OF FIRE OR OTHER PRUJECT 2. CONTROL AGENCY 3, _ REQUEST MADE
,’f_‘ . - = TIME # DATE
Mack LeKe. /=, S. CZ/30 5470
4, LOCATION (By 1/4 Sec -~ Soc = Twp ~ Range) ' 5. DRAINAGE NAME 6. EEPGSURE (NE, Z,
. 5E, sic,) }
7. S$1ZE OF PROJECT (Acres)* 1B, ELEVATION® . 9. FUEL TYPE 10. PROJECT ON:-
— Tor BOTTOM , (Tl erount
5 _— 4.../)
RQ é/ﬁg//lc J, . d )4 IYe T lenowrnma
7 v
11. WEATHER CONDITIONS AT PROJECT OR FRDOM NEARBY STATIONS (See axample on rovsras)
ELE- oB WIND ! TEMP. t {L»- Blank) o ‘nmmmcs
PLACE w - ndiceta raln, thunderstorms, etc.
VATION [ TIME¥ | DIR=VEL.§ noy twer] me (= Aloc Lf'ind condttion und ] Gths of cloud covae,)
. 1
|
* i
}
i
|
PLACE VIA ATTN: fNamos, i{ applicable)

12, SEND EORECAST TO:

- FIRE WEATHER FORECASTER WILL FURNISH: .
13, FORECAST ANDOUTLOOK =« U\) ; ' TIME # AND DATE:

‘ 1 0o QQEU@} th-, 'Pdmg), 30— L{ooo L, SXVNG
S W omiie N U soing sl wnisunag. 10~ 6 Q(T\}g){;;x
HJ\X)&\—\ J&)\W m 50&'5& M . s A\ o O
: : N NO-MEY /g
‘- @ p (n B G\-)\/\ k_}N"T\M—/D \)\—H’\J&J'ELMO\

NAME OF FIRE WEATHER FORECASTER FIRE WEATHEROFFICE

11} - REQUESTING AGENCY WILL COMPLETE UPON RECEIPT OF FORECAST
TIME ® DATE NAME

IV. FORECAST RECEIVED:

.Ev lanati 2 Use 24-hour clock to indicate time. Example: 10:15 p.m, =2215;10:15 a,m. = 10135. ) .
-volenation * For concentrations (as groups of lightning fires) specify *‘Concentration’’; then give number of fires and size

ag ' of largest. If concentrations ate in mote than one drainage, request special forecast for each drainage.
symbelst t No entry necessary. To be computed by the Fire Weather Forecasrer.
WS FORM D) . SUPERSEDES WB FORM D-1 (9-70) WHICH MAY BE USED UNTIL EXISTING STOCK IS DEPLETED.
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ALL FIKE LINE PERSONNEL

’,_Here are some answers to guestions you may have or you may be asked by the concerned

MACK LAKE FIRE

Fire Cause-—-Escaped prescribed burn in a Kirrland Warbler Management Area

Size--25,000 acres

Control--~Should be anoounced early Wednesday AM

;Mop Up-—-Will be 100% completed Wednesday

Rehabilitation——1. Will start

immediately Wednesday AM

2. 8 dozer and several crews will be stabilizing plowed
roads and all firelines constructed on steep slopes

3. Critical areas within the burn areas will be seeded with
‘rye and direct seeded to jack pine

Forest Supervisor Wayne Mann is assembling 4 teams to handle various aspects of the fire

1. Deatl’ investigation-—Hoot Gibson and Dick Smith from the Regional

Office and Deputy

by Thursday.

Supervisor Bill Erickson and Horace LaBumbard from
the Huron—Mznistee will conduct a full and complete investigation iato
the death of Jim Swiderski. Their investigation should be completed

2. Claims——Several people from the Regional Office, Supervisor's Office
and 0GC will handle private claims resulting from property loss and -
damage to 38 permanent and surmer homes and an equal number of out

buildings.

This team will be

fully operational by Wednesday PM and will stay in

the area until all private parties have been contacted.

Individuals requesting help or information should be directed to contact
the Ranger Station in Mio. ‘

3. Fire investigation—-This team will be ébmprised of fire experts from the

Michigan Department of Natural Resources and the Forest Service both
Administration and Research.

4. TFire Suppfession-wMade up of present overhead team headed by Paul Martin,

Mark Twain National Forest.

"All of us are saddened by the loss of Forest Service firefighter Jim Swiderski. Funeral

" services will be held at 10:00

a.m. Thursday in Caledonia, Michigan.

Gordon Joiner, Coordinator
5/7/80
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rLIh, ASS oN:.aNT (ONE sleal Pos DoJTOR,

o= 7]

rrpnaE M ACK L AKE ESTIMATEP-FRE-GF CONTROLLED 1200 & /775
N !
WTa Ay 8. 19RO TIME O 80D SHIFT DAY DATE R 5
L3 Li . / A ]
.(:rom., ACRES _ 25 coT© PUMPERS  SIZE TANKER BOSS ## MEN
VEHICLE . _ i B
ASSIGN. ' i
FIRE BOSS PAUL a1prs1 )
LINE BOSS [ Fp DOLQUIS T TOTAL |
PLANS CHIEF BoeB TOENS TRACTORS SIZE TRACTOR BOSS # MEN ;
SAFETY CHIEF B RULE DLATT | meere HEOD 7 i |
SERVICE CHIEF _ Reo B _ _mpseN ~ _ ;
DIVISION # L _ |
DIVISION BOSS : TOTAL |
LINE SCOUT SAW CREW  NAME  FALLING BOSS # MEN
) X4
SECTOR | 5 -
|
SECTOR BOSS M ARTcGL 1O
- TOTAL ‘
ISSUE RADIOS TO SPcrer soss (3) SUM TOTAL
LINE RADIO FREQ. SERVICE FREQ. LR
: CHAINS S
TRUCK # w (YES OR NO) OF LINE CHATNS
.SEC # CREW NAME #MEN  CREW BOSS FIRE SHELTER TG BUILD BUILT
- \'/ :
1L ©TTAWA /9 YES N A
2
3
4
MANPOWER TOTAL: 19 TOTALS::
BREAKFAST AT - TIME  SUPPER AT 193 © . TIME
MEN ON LINE AT egoo TIME = LUNCHES FOR * SpAct: MAN (MEN)
TRAVEL ROUTE PICK UP CREWS & RETURN TO CAMP . f 800
NAME CREW BOSS ————
TRUCK # \US AE  RUS 1. »
TRUCK # 43 1 %79 — VAN 2.
TRUCK # _ 5= PJUUSicrarBiss 3.
TRUCK # F 4, _
-' - < (o // 4 . ,7 i
' TOOLS & SPECTAL EQUIPMENT KW S EEDERE, YPULESKIS Y SEousLs
3 ' .
2. Boex pomes
_ . INSTRUCTIONS (O NTINVE plopUP & (OMPLETE (w ORK DQTLIND
: i
10 REHARBR PLAN , MOOCRE S poTZR enN S TS
LopD UP SSsbh  IN  WwWRAL MIVS2 BErvR: LEAVING .




TMURS

J.Rf JSL x LLI\ U_,d;.' RUEE S o2 AN S T 3 S W SN ,‘.{5
FIRE NAME M pPC K L pwE SxemerTr i OF CORTROLL & 2 0@  $ / /;
DATE 4 /Y R TINE e R o0 snirt DAY DATE
TOTAL ACRES e ooo PUMPERS  SIZE TANKER BOSS # MEN
VEHICLE -
ASSIGN. ] : I )
FIRE BOSS O p b, AR M I
LINE BOSS 'Yem Dok Ou ST TOTAL R
PLANS CHIEF nem  =c OIS TRACTORS SIZE TRACTOR BOSS - # MEN
SAFETY CHIEF RpRUC?e 'DL./LTT
SERVICE CHIEF Ra B A e o pd
DIVISION # _
DIVISION BOSS _ TOTAL
LINE SCOUT g SAW CREW NAME FALLIRG BOSS i HEN
L} > I'2]
SECTOR ) . —_
SECTOR BOSS o & £ A WJ o
: TOTAL
ISSUE RADIOS TO DL TR _poss(2) SUM TOTAL
LINE RADIO FREQ. I SERVICE FREQ. BRGNS
’ o CHATNS v
TRUCK # - (YES OK NO) OF LINE CRATHS
SEC # CREW NAME #MEN  CREW BOSS FIRE SHELTER TO BUILD BUTLYT
SPEhL T : )
1 e u A Born jo  RASPITRMIE V25 N[ #
O v i
2
3
4
MANPOWER TOTAL: iz TOTALS: L
BREAKFAST AT ob 2 O TIME  SUPPER AT 142 3n TIME
MEN ON LINE AT 0800 TIME  LUNCHES FOR &g b AL (MEN
TRAVEL ROUTE PICK UP CREWS & RETURN TO CAMP /200
NAME ' . CREW BOSS
TRUCK BuyS A F . 1.
TRUCK # |4 rLuZRzaw's g Plu 2.
TRUCK # RED DNR r@& SiZwome i3,
TRUCK # . 4.

TOOLS & SPECIAL EQUIPMENT

r

TP U an S .

5 SsepeRS ) pack SACKS 5 4 '/1 RACKE

I/L,

/_/c._/ 5“0\!31»5:

PubAskitd .

INE INSTRUCTIONS /o puTidatd 40P LFP 2

RZ H-A.

Coot PLer s

(o RN UUTINED

= PLAM .  CH2CK C it P

DrLE o

CALL MmIO

LB

FoR Ay EQuip }f‘;@utﬁl (. {h /D/c/(' U)? seﬂ(/ ,/}e-—arc’, eI
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CEIEF OF PLANS ’ S 5/6/80

.,__ REHABTLITATION PLAN FOR MACK LAKE FIRE

| AUTHORITY: hief of Forest Service required approval

: h y:
é 1. A1l rosds and approaches that are plowed up will be jeveled and returned
to as mear an original condition as possible.

2. A1l fire plow lines that are visible from major roads will be leveled and
returned to as pear an original condition as possible within visible zone-

All plow lines that go up oxr down StEep (20%) hills will be water barred.
I.e. in the hilly aspen stand country. These areas should be zeeded to

rye grass.

w .
*

Return all plowed/bulldozed 1ines on private land to as near an original
condition as possible. ' :

I

5. Possible direct seeding bf Jack Pine in cections 10, 11, & 12 of T25N R3E ‘
and Section 7 of T25N R4E and Secticns 2,3 & 4 of burned portion in T25N PR
R3E. This would be done with aerial seeding by helicopter or fixed wing. : o

o
L]

Evaluate all areas for planting/reforestation for endangered species
(Kirtland Warbler) survival. - ,

-t
.

Resolve the timber sale situations (Jost decked timber, standing timber,

logging equipment, etc.)

8., When fireline concisted of more than 2 plowed lines, they will be leveled
and returned to as near an original condition as possible.

A B rn  Aem i

Tom Bates, Mio District Fire Techniecian
Don Krejacarek, District Ranger, Harrisvill
Ven Bosman, District Ranger, Mio

Recomnended By: CLiff Reedy, Forest Fire Staff Officer
B11l Irvine, Forest Wildlife Biologist
Dick Lord, District Timber Mgmt., Assistant
Robert Redtke, RC-Wildlife Staff Officer

2 Approved By: Pzul Martin, Fire Boss




AIR OPERATION PLAN

AIR SERVICE MANAGER DAN MATJALA

HELICOPTER TO BE AT DNR AIRSTRIP AT 0830.

FIXED WING DETECTION PLANE AVAILABLE ON REQUEST.



L
A

SATETY GRAM

FATIGUE IS NOW AN INCREASING FACTOR CONCERNING US. REACTION TIME
AND GOOD JUDGMENT CAN BE IMPAIRED AS FATIGUE INCREASES. SOME CREW
MEMBERS HAVE‘BEEN DISPATCHED AWAY FROM THEIR HOME UNITS FOR WEEKS
PRIOR TO BEING SENT TO THE MACK LAKE FIRE. WATCH OUT FOR EACH

OTHER AND PROVIDE FOR SAFETY FIRST.
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FIRE ASSIEINGNT (ONT SHEET PLR 50wl B
FIar uiME  MACK LAKE FUSTXAYENNXREYI CONTROLLED 1200 5/7/80
-iaai n4TE May 9, 1980 TIME 0800 SHIFT DAY DATE -
" IDTAL ACRES 24,790 PUMPERS  SIZE TANKER BOSS # MEIN
1 175 o 3
VEHICLE 1 50 4 _
ASSIGN. e
TIRE B0SS Paul Martin
LIKEZ 30SS Ken Dalguist TOTAL _
=1LaN5 CHIZF 2ob Joens TRACTORS SIZE TRACTOR BOSS # MEN
SaFETY CuifF Bruce Platt Moorxe Martoglio Radio
SZRVICE CHIZF Bob Mason DNR Dalquist Radio
Anderson 450 ' Radio
DIVISION Steinman Lynch Radio
DIVISION BOSS - TOTAL T
LINE SCOUuUT SAW CREW  NAME FALTIING BOSS # N
1 Rehab. - - -
SECTOR A
SECTOR BOSS _ Kollar -
TOTAL
ISSUE RADIOS TO Sector BCSS SUM TOTAL .
1LINE RADIO FREQ. N/A SERVICE FREQ. BOEETEN
- . vy . -‘.'
BRI ‘
TRUCK - (YES OR KO) FRRINK WA IAX
.- SEC # CRIW NAME #MEN CREW BCSS FIRE SHELTER TR AKX XX K
17. GAL. pymper Initial sto Mt e
M55 1 ttdck Crew ég?%g YES N/A lRi{Bicl:E’_
50 GAL. jartin 1 Mobile
M5-72 _ Rehab. Crew s NEYIST GIRVSARe  vEs 1 Portab:
Lindholm Hilderbrand
3 -
4 (Sec Kollar & Wayne-Hoosier will remain on fire for entire shift)
MANPOWER TOTAL: TOTALS:
— 1
ERZAKFAST AT 0730 TIME  SUPPER AT TIME
MEN ON LINE AT 0830 TIME  LUNCHES FOR EACH MAN (MEN)
TRAVEL ROUTE PICK UP CREWS & RETURN TO CaMP
NAME ' CREW BOSS
TRUCK # M5-3 Martoglio Radio- 1. ’
TRUCK # M5-6 Kollar Radio 2.
T2UCK # PU Dalguist Radio 3.
TRUCK # Red DNR Lynch Radio 4. _
: VAN 4179 Wavne Mann _
: TOOLS & SPECIAL EQUIPMENT Pack Board, Chainsaws, Chaps for felling assigpment.
. ~ Post lookout as needed. Ear plugs or muffs are reguired as P.P.E.
{NE INSTRUCTIONS Dalguist will meet DNR after briefing. Rehab. Crew will be

fire-tool equiped for Fire Fighting as need

ed. Anderson will move to

Junction 33-604 by bulletin board to start work.

Forest will take

e m F = 4. o T emm e

T900 honre 579780,
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AIR OPERATORS PLAN 5/9/80

A helecopter Bell 47 will be available for use at
heleport by 0900. .
First flight is scheduled for 1000. Congressman and
Forest Supervisor anticipate one hour flight.

Second scheduled flight will take place at 1100 and will
be Dalquist and District Fire Boss.

District takeover scheduled for 1200. Dan Maijala
Air Service Managexr - will be released with off-forest
overhead team. Helécoptier will be retained on Forest

‘only if service is requested by District. Replacement

ASM if needed will be Cliff Reedy. District decision is
requested by 1000. to provide smooth transition.

Fixed wing Detection aircraft available on request.
Forest Service Beachcraft Baron available through §.0. -
Jim Price or Dispatcher.

by




.(‘ sw:xT11T2TION PLAN FOR MaCi L2KE FIFE

i LUTEDRITY:  Chief of Forest Service recuired approvel
: B . L
: 1. 211 roeds end zpproaches Lhat &re plowed up will be jeveled and returned -
: te zs near an origingl condition as peessitle. :
i 2 231 five plow lines that &TE vieible from meior roeds will be leveled &nd
: returmned to 25 Nesr &n origingl consition zs possible within visivle zene.
3. £11 plow lines that go up oOf down steep (20%) nilis will be watér tarred. 77
7.g. in the hilly &sp=n stand coOuniry. 1nEse Ereas shouid be seedzd to
rve LT2ES. :
L, Rerurn 211 pleow2 2é/bulléczed lines on private Jand to as ngal an original
| cenéition as possible. )
. Treeiblie €irect seefing bf Jack Tine in Sezctioms 10, 11, & 12 of T25K R3E
znd Secrion 7 of T23% R4LE sné Secticns 2,3 & 4 of burned portion in TZ5K v
3L, This would be cone with seriel seeding by heliccpter or fixed wing. . -

6. Twelusie a1l areas for plan
’ (3iriiznd Usrrnler) curvival. = .
7. Fesplve the ticber ssle situstions (lcst cdecked LiTieT, stenCing TimDET,
legeing egquipsent, erc.) iy
£, Vhen fireline consisied of more than 2 plcwved lines, they will be leveled
200 returoed 1o &8 TEET an criginel concition zS possivle.
fom Taies, Mo Distract Tire Technicizn
Don Krelacerel, Digirict ?a:ger, Earrisv:
Ven Zaszen, District FRengeT, Mi .
Fecommencded By Cliif Reedy, Forest FiTe Steff Officer
. Fi1) Irvine, Forest Viiclife Biologist
Dick Loré, District Timher Mimt, AssistE
Rebert Fadike, RC-wWiidlife Staff Officer
s Approveg Dy Fauvl Mzyiin, Fire ZCSS
® | 2




SAFETY MESSAGE

THE WORK IS WINDING DOWN BUT DON'T SLACK OFF ON TﬁE

"SAFE WORKER” ATTITUDE. THE WORK BEING DONE NOW 15
IMPORTANT, SO IS SAFETY. HARD HATS, GLOVES AND BOOTS

ARE REQUIRED FOR ALL JCBS BEING DONE, PLUS ANY SPECIiAL —-
PERSONAL PROTECTIVE EQUIPMENT SUCH AS CHAPS AND EAR
PROTECTION FOR CHAINSAW USE. BE ESPECIALLY CAREFUL

WHEN WORKING NEAR DOZERS AND FELLING TREES..
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APPENDIX i

ot e e i S

REHABTLITATION PLAN. FOR MACK LAKE FIRE 5/6/80

AUTHORITY: Chief of Forest Service required approval

1. All roads and approaches that are piowed up will be leveled and returned
to as near an original condition 28 possible.

2. A1l fire élow lines that are visible from major roads will be leveled and
returned to as near an original condition as possible within visible zone.

3. All plow lines that go up or down steep (20%) hills will be water barred.
i.e. in the hilly aspen stand country. These areas should be seeded to rye
grass.

4. Return all plowed/bulldozed lines on private land to as near an original

condition as possible.

5. Possible direct seeding of jack pine in sections 10, 11, and 12 of T25N R3E
and Section 7 of T25N R4E and Sections 2, 3, and 4 of burned portion in T25N
R3E. This would be done with aerial seeding by helicopter or fixed wing.

6. Fvaluate all areas for planting/reforestation for endangered species
(Kirtland Warbler) survival.

7. Resolve the timber sale situations (lost decked timber, standing timber,
logging equipment, etc.).

8. Vhen fireline consisted of more than 2 plowed lines, they will be leveled
and returned to as near an original condition as possible.

. Tom Bates, Mio District Fire Technician
Don Rrejéarek, District Ranger, Harrisville
Ven Bosman, District Ranger, Mio

Recommended By: ClLiff Reedy, Forest Fire Staff Officer
Bill Irvine, Forest Wildlife Biologist
Dick Lord, District Timbexr Mgmt. Assistant
Robert Radtke, RO-Wildlife Staff Officer

Approved By: Pzaul Martin, Fire Boss
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