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INTRODUCTION

The spruce budworm is a native insect of the fir and spruce forests of the
Northern Region. In early years (1922-194l4) epidemics have come snd gone
usually before tree mortality was of any consequence, In recent years the
spruce budworm has become an important forest pest necessitatlng chemical
control by eerial spraying.

In 1922 two widely separated outbreaks occurred at Priest Lake and at New
Meadows, Idaho. These epidemics were of short duration and subsided naturally.
In 1923 an infestation of short duration wes discovered (on the Helena
National Forest) near Tovmsend, Montana. Since 1923 severasl outbreeks have
been reported, but usually have been controlled by natural causes before tree
mortality became intolerable. Hovever, a serious epidemic detected in 1942

on the South Fork of the Flathead River lasted 8 years and caused extensive
tree mortality on over 200,000 acres before it subsided.

Since 1947 the spruce budworm has become esggressively epidemic on millions

of acres along the Continental Divide in Montana. At present, over 3 million
acres of fir forest stands are infested by the spruce budworm in varying
degrees of severity. Aerial spraying for control has reduced many epidemics
to endemic conditions and has been a factor in eliminating some infestations.
In control areas where smell areas were missed; or where there was a high .
biotic potential; or where operational and biological work was not timed
properly, reinfestation hss occurred. In general, hovever, completed control
projects have been successful.

Since 1945 studies have been conducted to determine the effect of DDT
(dichlorodiphenyltrichloroethane) on birds, fish and other wildlife. Early
observations did not indicate any serious losses from the aerial spray
projects. Thus, in Montana, no attempt was made to keep the insecticide out
of streams within a spray area during the 1955 and 1956 aerial applications.
In 1956 cooperative studies were progresmmed by the Montana State Fish and
Game Department, U.S. Fish and Wildlife Service, and the U.S. Forest Service
to determine the effects of DDT on fish and aquatic insects. These studies
have shown that contour spraying by helicopter sbout one-eighth mile away
from major streams, is essential in rough terrain. Also, that spraying in
the upper reaches of main drainages is usually not necessary, thus these
unsprayed areas can contribute aquatic insects for repopulation of streams
within spray boundaries. To further minimize the effect of DDT aerial spray-
ing, spray block boundaries are not located along streems and instructions
are to spray near stream and lake shores only when the wind velocity is low or
nonexistent.

DETECTICN

Most forested land is covered by & cooperative insect detection program. This
program is a cooperative undertaking between public and private landowners




and consists of two distinct phases: The most important phase is a regular
field surveillance program cerried .on by regular forest workers in connection
with regularly assigned dutles. The second phase is planned systematic
surveys (both aerial and ground checks) that supplement field surveillance.

1. Field Surveillance (FSM 5221) . .

The responsibility for field surveillance rests with the Forest. All forest
workers are expected to be trained and alerted to report new spruce budworm
infestations; abnormal buildups in endemic areas;- and/or reductions in spruce
budworm numbers in areas classified as epidemic.<' : )

In reporting new outbreaks the standard form 5200 l will be used (FSM 5221)
Care must be exercised in filling in this form so that all pertinent informa-
tion for the spruce budworm has been included. If only immature forms of this
insect are present, collect and place in TO-percent elcohol or rubbing alcohol
10 specimens of each stage present and send to Regiongl Forester, U.S. Forest
Service, Divigion of State and Private Forestry,: Missoula, Montana 59801. -
Moths collected for identification should be placed in a killing jar or killed
by puxtiqg two or three drops of gasoline. on the abdomen.. The dead moths
should. then be placed between two layers of cotton, boxed, and sent to the
ebove address. Care must be.exercised in handling the moths so as to not
remove the scales on the wings. '

Insect detection schools are held on all Natlonal Forests at. 1east every 2
3 years. : . :

2. Aerial Detection Surveys

Aerial detection surveys for spruce budworm are made.from light high-wing :
aircraft heving not less than 225 horsepower. .The surveys are most effective
when made during the period July 25 to September 1l0--the period of maximum -
visibility of the foliar damage. Complete coverage of host type is planned
on aeriel detection surveys. In rough terrain, such as.is found in most of
Region 1, a contour pattern is flown. The height of the:flight is usually
gbout 800 feet sbove the ground. Tiro pesses are usually made along the

sides of the timbered hills; one near the base and another one. higher up

the slope. The small side draineges are observed by flying in and out: of
them on a contour system. All visible foliar damage is mspped en a .
1:125,000 scale map. The damage to the stend is classified into four
categories: light, moderate, heavy, and very heavy. - The appearance of.

each category is: Light - defoliation is barely visible and appears-to be
confined to the upper one-fourth of the crown; the damage is not necessarily -
continuous through the stand end there mey be a fey heavier spots of -
defoliation. Moderate - defoliation is clearly visible and is apparent in
the upper one-~third to one-half, of the.crowm; it may not be continuous:
through the host type and there may be some heavy spots of dsmage. Heavy -
defoliation is visible on most trees to the bottom of the crown; it is
nearly continuous and there may be top killing in spots. Very heavy - this
category has all the elements of heavy plus evidence of recent tree
mortality.

From the air the threshold of visible demege 1s approximately 25 percent
defoliation in good light. The verbal descriptions of damage given when
expressed in percent of defoliastion are: light, 25 to 35 percent; moderate,
36 to 55 percent; heavy 56 to 85 percent.




There are a number of conditions of foliage that give it an appearance
similar to spruce budworm dsmage. Some of these are caused by frost damage,
hail demage, needle cast, spider mites, and heavy cone crops.

Approximately 100 flight hours of training are required to train an observer
for serial detection surveys.

3. Ground Crew Followup

Aerial detection should be checked from the ground occasionally to determine
if the aerial observer is recording the correct information. It is prefersble
to have the merial observer do some of the ground work.

BIOLOGICAL EVALUATION

Biological evaluations of spruce budworm often require a measure of the insect
population. In the Northern Region, egg masses are used as the most practical
measure of budworm population.

1. Egg masses from a series of 25 permanently established plots are used to
determine the current status and the regionwide trend of the infestation.

Each plot consists of an intermediate Douglas-fir tree or trees in an even=
canopied stand. The plots are distributed through the infested areas in
Montana, to give & representative sample of the outbreak trend. Each plot
tree is numbered to permit comparsble samples to be taken annually from the
same trees. Sometimes supplementary plots are used.

a. During early September folisge for egg mass counts is collected from
the plot trees. A piece of canvas sbout I feet square is spread on the
ground and enough limbes are cut from one side of the tree at mid-crown
with pole pruners to roughly cover the canvas. All the foliated twigs
are removed from the limbs and placed into an 18- by 30-inch plastic bag.
The process is then repeated for the opposite side of the tree.

The samples are lebeled by plot, tree number, and tree side. Soon after
collection, all the samples are stored in a cold room maintained at sbout
38° F.

b. When all the samples have been collected, a crew of women laborers
exsmine the foliage. (Women are much preferred over men for this work.)
The foliage samples are spread on a table marked off in gridiron fashion
with the area covered in even 100 sguare inches marked at each line. The
foliage is evenly spresd on the table sterting from the end mark. The
square inches covered by the foliage sample are then recorded to the
nearest 100 square inches. Most samples contain from 1,500 to 2,000
square inches. The foliage is piled in the middle of a work table around
which are seated the crew members. IEach crew member removes a few twigs
and clips them into 3- to L4-inch lengths. All needles with any foreign
material are removed by crew members end placed in petri dishes. When
all the foliage from the sample has been examined, the petri dishes are
passed to an entomologist who separates the needles having egg masses
from those with other matter on them.

Egg masses are difficult to see; therefore, the work room must be very

well lighted. Overhead fluorescent lights supplemented by fluorescent
desk lights for each individusl are used.
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“: The ‘entomologist directs bhe crew, trains the workers, messures the.
samples, keeps-&ll the records of the samples and msakes periodic. checks . -
of examined foliage.

When all the follege has been examined, the enotomplogist separates the
current year's egg masses from the 0ld egg masses. This seperation is

the most difficult phese of the work. A binocular mierosccpe set for 20
power is used. First a guide is made by selecting about 50 egg measses

on new (current growth) needles. New needles may be identified because *
‘when"they dry. they shrink and have a dimpled, light green skin.  Egg masses
on these needles are positively clessified as new.  These samples are
cemented to & card for handy reference. FEgg masses showing more deteriora-
tion than those on the card are discarded as old.

Current egg masses are expressed as egg masses per 1,000 square inches. -
The trend of the infestetion is obtained by comparing current egg masses.
per 1,000 square inches with the egg masses for the preceding year.

2. Egg messes from single tree plots are used to predict the defoliation in
proposed control areas. They are used to determine the need for control and
to measure the results where control is undertaken.

From 15 to 25 single tree: samples are estdblished at. intervals throughout the
proposed control area. .These plots must be within the actual spray area.. -
Selected trees are marked and mapped to enasble subsequent samples to be taken
efter control measures have been. applied. Foliage samples are collected
from these trees and treated in the same menner as described for the
permanent plots. :

3s Egg;mass Surveys to Predict Defoliation

Egg masses per 1,000 square inches of foliage correlate reesonably well with
subsequent defoliation. Expected defoliation cen be estimated by comparing
egg masses per 1,000 square inches with the preclcted defollatlon in the
graph (fig. : 1 N . ; :

RESOURCB'EVALUATION

Because Dougles-fir trees drop part of their old foliage each year, complete
defoliation of the current needle growth each year will kill Douglas-fir trees
in 3 to 7 years. Normel needle retention for Douglas-fir is 4 to 5 years. In
this spruce budworm epidemic that hes persisted for 17 years, (1947-1964) much
of the reproduction and meny of the suppressed poles and saplings have
succumbed because of repeated defoliations.  However, group mortality. of the
mature trees hes been mostly confined to the poorer, drier sites. Previous
investigations have shown that continuous defoliation is the primary cause

of tree mortelity because it inhibits the normel physiologicel functions.
However, in some ceses, bark beetles attack the weakened trees.

Increased tree mortality can be expected if the current epidemic continues
at its present level of .deolifetion. . To determine the amount of tree loss,
mortelity surveys were devised. These surveys in the Northern Region have
been limited to line-plot samples taken across drainsges on a predetermined
grid. One-tenth-acre plots ere esteblished at 4-chain intervals on a
selected bearing. .Usually these ‘lines are 80 chains in length, starting
from & road or trail in the bottim of ‘a drainage to the top of a ridge on
each side of the drainage. The first plot is teken at a random distance
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inside the type boundaiy, while plot nwiber two is established at a distance
of 4 chains from plot number one. All dead and green tree diameters: and
heights are classified and recorded on each 1/10-acre plot. (Only dead trees
caused by repected spruce budworm defoliation are tallied.) In addition, site
and aspect, eand pathological conditions are recorded.

The effect of spruce budworm defoliation on tree growth in the Northern
Region has been limited to observations on tree deformation, top killing, and
mortality.

Research is needed to determine the effect .of defoliation on diameter growth.
After the first year of spruce budworm attack in the northeast, the rate of
growth of balsam fir trees is only about one-half that of the average for the
preceding 10 years. '

Increment cores from infested trees show small'annual rings @bout 2 years
after first attack. Foresters have estimated the Montana tree growth loss at
over $35 million since 1948.

Because of extensive defoliation by the spruce budworm, many Christmas tree
areas on four National Forests have been abandoned for Christmas ti=ze harvest.
Montana formerly produced over half the Nation's Douglas-fir Christmas trees
ennually. Since 1960 there has been a definite reduction in output and the
quality of trees shipped has been lower from many areas in end near the Lewis
and Clark, Helena, Bitterroot, and Deerlodge National Forests because of
spruce budworm defoliation.

Economic values of a Douglas-fir stend also include esthetic, recreational,
and watershed velues. Much of the natural beauty of the fir-covered hills of
Montana is threatened by the current budworm infestation. The many snag '
patches created by uncontrolled budworm are a serious forest fire hazard.
Douglas-fir and spruce plantations cannot become established in infested areas
without periodic budworm control action.

1. Decision on Control Action

A decision to control or not to control an outbreak in-potentially‘commercial
Dougles-fir stands depends upon biological and resource evaluations. These
are as follows:

a. The current trend of the infestation indicates a continuance of equél
or greater demage.

b. The current level of defoliation is high, averaging 50 percent or more,
or that defoliation of the preceding year plus current damage exceeds 50
percent of foliage.

c. Host mortality is imminent. This is difficult to assess. Generally,
it is a conclusion based upon opinion that accumulated damage plus
continued loss of foliage in the next year or two will result in the
death of a considersble number of trees.

d. Natural control is currently inadequate. Evidence of parasites,
predators, diseases, and other factors operating to reduce spruce budworm
populations eppear inadequate. Absence of these controlling factors
indicates a static or increasing trend of the budworm.
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€. Other values W if aeriel 'spreying is not properly. planned
-and supervised. . . considerstion is given to the effects of chemicals

used in sprays on fish end fishfood organisms, birds, and game animals.

e B

SUPPREBSION

1. Proposed Projects

Spruce budworm aerial sprey projects are proposed by National Forest - -.
Supervisors by October 15. After biological and resource eveluations have
been made by Division of State and Private Forestry personnel, the proposed
" projects are sent to the Division of Timber Management and the Regional
Forester for _review. On receiving concurrence by -all concerned, the project
proposals and request for funds to implement the program are sent to the .
Washington Office. These proposals require Washington Office and Federal
Pest Control Review Board approva.l : g

2. Zones of Infestation

After funds have been allocated for en'aerial spray. program, the Regional
Office will obtain the necessary clearances from State Foresters end e
Forestry Boards for declarations of zones of infesta.tion and other processing
required under State laws. - . .

After the zones of_infesi;ation_-he.ve been estsblished, the Stete Forester
usually holds en informational meeting for landowners at some centrally . -
located town within or near each of the proposed spray areas. Forest

Service personnel present.a bioclogical eveluation of. the oulbreak and outline
proposed control projects. The State Forester leads a discussion on cost-
benefit ratio and possible side effects, plus cost-sharing agreements. Based
on the approval of these landowners, the State Forester starts collecting the
private landowners' .cooperetive share of the estimated coet. :

3. Area Computetions and Master Mosaics

All finel area computations will be made on aerial mosaics or 2-inch planis
metric maps, using the General Land Office plats for gross basic ‘section’
acreage totels. Aerial photogrephs and timber type meps will be used to -
determine host type. All computations will be made on the basis of spray
acreage within each individusl section and these acreages recorded by section,
township, and renge. This work should be done accurately at the outset so
thet spray ecreage dates arrived at may serve for all future erea computations,
including spray block acreages, private owner payments, contract payments, ete.
Thereafter, block acreages can be.cobtained fram the initiel acreage tabulation
forms. Nonhost types of 160 atres or more will be deducted from area
computations. Open areas, 20 chains or more in width, will be deducted from
sprey ecreasges, if parallel to spray swaths. Acreage recording forms

(Exhibit 1) will be provided by the Reglonal Office. Following completion

of ‘the initial master mosaic, including the .delineation of spray area
boundaries, spray block bounderies, etc., the project supervisor concerned
will have an additional copy made up as soon as possible for use by the
biologist.

L. Control Unit Boundaries end Spray Blocks

Unit boundaries will be established by the Forest Supervisor and a mem!oer of
the Regionel Forester's staff. Aerial photos and mosaics will be used to
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determine these boundaries based on survey data and u0pog1aph1c features
recognlfable from aircraft.

The Regional Office will handle the procurement and preparation of serial
photographs and mosaics for use in conjunction with spraying operations.

Spray area blocks will be the responsibility of the Forest. They will be
established by using the following guidelines:

a. Basic layout of blocks to contour major drainages.
b. Sprey blocks to be 3,000 to 4,000 acres in size.

c. Maximum variation in elevation within a block must not exceed 1,500
feet, but 1,000 feet should be used in basic planning.

d. Block boundaries will be along ridge tops or across slopes, large
forest openings, or boundary of nonhost type. This prevents spray plenes
turning over and double spraying of mejor streams.

e. Conspicuous topographical features should be used as spray block
boundaries where possible so as to aid spray pilots with their orientstion.

Adequate air observational checks will be made before the final boundaries
are esteblished on the master mosaic.

5. Landowner Contacts

Every private forest lendowner having more than 20 ascres of potentially
commercial host type within a spray unit must be solicited and asked to
cooperate in the spray program. For the purpose of soliciting financial
cooperation from private landowners, the best infestatlon and spray area data
should be used. Only forested areas should be included in calculating spray
area. Permission to sprey private land within the unit boundary will be
obtained even though financial cooperation is not possible.

The Regional Office (Division of State and Private Forestry) will provide all
State and private land cooperative agreements and forms, and set up policy and
procedure for private landowner solicitations. (Agreement No. 20-13 between
Regional Forester, Forest Service, Region 1, and Montana State Forester dated
November 26, 1963.) Should the State Forester request assistance in contact-
ing small landowners, he will authorize (in writing) Forest Service personnel
to sign agreements end make collections in behalf of the State Forester.
Agreements will not be made until the specific control unit concerned has been
declared a zone of infestation and otherwise cleared for control action.

A full explanation of the effects of chemical spray on bees, dairy herds, and
fur farms will be covered when contacting private landowners.

The Regionel Office will be responsible for contacting and obtaining the
cooperation of the Northern Pacific Railway, Anaconda Forest Products Company,
and similar large private landowmers through the State Forester's office.
National Park Service and Bureau of Land Menagement contacts will be the
responsibility of the Regional Office.

Ovners who are not readily accessible within or adjacent to the Nationsal
Forest should be considered nonresident. Nonresidents will be solicited by
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letter from the State Forestér's office. To essist the State Forester in the
preparation of these letters, please submit to the Division of State end
Private Forestry, by March 1, the following information:

a. ‘Neme of landowmer.
b. ~Present mailing addrees,
¢. Legal description of ownership.

d., Acreage of forested spray area within the boundaries of this private
land.

“ Doublecheck the ebove for accuracy.. Sl

It is desirsble to meke certain that all small-owner forest lands for which
financisl cooperation is sought are of the type which" is immediately o
endangered or already infested by the current'irdsect epidemic. ‘Care should
be exercised to exclude gresslands, merginal areas which are being converted
to agriculture or rangeland, etc. We should endeavor to seek financial
cooperation only on small= owner lends ‘which are definitely forested end’ are
likely to remain so in the future. ‘' On-the-ground exemination mey be necessary
should the owner declare less forested land then the mosasic or serisl photos
‘indicate. In computing the gmount & cooperator should pay, &t called for
under item 2 of the agreement, a rate of 50 cents per forested spray ecre
should be used, This is 50 percent of the $1 per acre estimated cost of the.
sprey Job. Do not take token payments. Do not settle for less then- 50 ;
cents per forested acre. In meXing collections 1t should be emphasized
that a refund will be made in the event the aerial” spraying Jdb is not
carried out or the total costs are 1ess than $1 per acre. -

Cooperative agreement forms (thiblt 2) should be made in quadrupl*cate.
Indelible pencil or ballpoint pen should be used. The original and one .
carbon copy of each agreement together with collections made, should be B
forwarded currently to the State Forester through the Forest Supervisor. The
State Forester will, in turn, immediately forward the originals of all ., = -
agreements to the Regional Office, Divigion of State and Private Forestry,
where & separaté accunulative record will be maintained for each control
unit. If collection is not made at the execution of sgreement, the
cooperstor should be instructed to forward his cooperative work fund . . ..
deposit directly to the State Forester. One copy should be given'to the e
cooperator. The lasgt copy is retained by the Forest. A notation should be
made on the margin of ell copies of each agreement stating the emount of

eny collections mede, and the notation should be ‘signed by the State
Forester's representative neking the ‘collection. This will serve as a
receipt to the cooperator end a record of payments made for accounting
purposes. Remittences collected should be dravn payable to the State.
Forester. State end Forest oervice officers assisting in egreement negotia-
tions are not authorized to accept caeh.

Three alphabetical lists of private ‘lendowners will be prepared by the Forest
and sent to the State Forester and Division of State and Private Forestry;
one will be retained by the Forest. BEach list will show:

a. Name of owmer.

~b. Acres by township, range and section. -
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c., Amount of money cﬁllected.

These lists will be due by June 15.
Periodically, and/or at the close of cooperative collection work, the Regional
Office will bill the State Forester for the total smounts collected to date
for the various control units. This billing will be made in accordance with
the master agreement between the Regional Forester end the State Forester.

6. Cooperation with Interested State and Federal Agencies

It will be the responsibility of the Regional Office to keep other interested
agencies informed of major pest control activities.

a. State Fish end Geme Departments will be contacted and proposed control
units will be reviewed. A field trip in August or early September, prior
to the spray year, should be scheduled to show damage and tree mortality.
The need for prespray aguatic insect data will be discussed at this time.

b. The Pesticide Leboratory of the U.S. Fish and Wildlife Service,

Denver, Colorado, should be epprised of proposed control units by

November 1 preceding the spray year. Maps should be sent with the writeup.
Planned aquetic insect administrative studies will be reviewed with the
Pesticide Laboratory.

Cs State Health Departments will be informed of serial spray projects, so
eny wvater pollution problems may be explored prior to bid solicitations.

A special action plan should be prepared for town or municipal watersheds
within spray boundaries.

T. Information and Education Aspects of Program

The Regional Office will be responsible for the development of guidelines and
correlation of publicity at all levels. They will also endeavor to develop
feature articles, photographs, radio scripts, and similar general purpose
items for general dissemination. In addition, spot news items will be
developed in outline form so that Forests can fill in local statistics and
information to apply to each project.

The Forest will be responsible for handling all local information and
education work which should emphasize the overall, long-range budworm problem,
Show-me trips to heavily infested areas in August prior to the spray year
should be arranged for key individuals. (Maximm discoloration due to budworm
feeding is usually asbout August 10.)

ORGANIZATION AND PERSONNEL RECRUITMENT (FSM Sok2)

Regional Office Responsibility

The Regionel Office will be responsible for the assignment of a project
director, assistant project director, contracting officer, formulation checker,
and air officer for the entire spruce budworm project on several Forests.
(Exhibit 3)

l. Project Director

The project director will coordinate the work between units, between
cooperators, and between the several Government agencies concerned. Safety
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and welfare of personnel are en integral pert of the director's overall -
responsibilities.

2. - Assis*ant Project Director

The assistant proJect director is primarily responsible to the project director
for the administrative aspects of &ll technical training and entomologicel
work connected with the progrem; conducts ‘cooperative aquatic life studies;
aids with State and private forest landowner cooperation; and contributes

to Information and Education aspect of - the program at the Regional Office
level. More specifically he assists Forest personnel with sprey area
delineation, spray block boundary detenminations, and the training of unit
biologists, insect development checkers, spray deposit checkers, and post
mortality checxera.

In order to avoid delays in the control program, the éssistant proJect
director will act for “the director when the latter is not amaileble for
counsel.

3. Contracting Officer I BREY PG e ’szl':

The regional contracting officer will be responsibl¢ for all bid solicita-
tions end ewarding of contracts for spray plane services, insecticide, all
qualifications, specifications end heavy construction: and/or equipment. He
will designate the unit supervisor as his representative in obtaining con-
tractual compliance. Interpretation of contracts and controversial. '
disputes with contractor's representatives thet cannot be resolved at the
local project officer's level will be referred to the regional contracting
officer.

4, Formulation Checker bt 22,

A formulation checker Will be'eseigned to the project by the regional
contracting officer. He will check all insecticide testing and gallonage

measurements for contract complience for payment purposes. He is resp0ne£ble

to the conuracting officer. :

5. Air Officer

The regional air officer will be responsfble for developing specific guide-
lines and for exerting leadership in serial safety practlces. Mbre

specifically, his duties w1ll be-r ;

e+ To contact the Federal Aviation AQEncy ard determine adequacy of
airfields to be used. 3

(1) Length and width required for type airplane to be used.
(2) Amownt of maintenance end surfacing needed.

(3) Altitude and;epray load capecity allowed. -

(%) Check present flight pattern, or develop cne.

b. Advise project director on the type aircraft that will do the best
and safest spray job.
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(l) Help write specifications to exclude unsafe airplanes.
(2) Prevent four-engine planes from spraying in mountainous country.

c. Inspect contractor's aircraft for compliance with contractual require-
ments prior to and after contract is awarded.

(1) A special trip to the contractor's hangar will be necessary to
obtain needed personnel and eircraft information (Form 22-5730-1,
Exhibit 4-A). Spray systems will be checked and proposed changes
discussed on the same visit.

(2) Final inspection is made when plane arrives at Missoula Airport
for celibration tests. All aerial safety requirements as included in
the contract specifications, State, end Federal Aviation Agoucy
regulations will be checked. State spray licenses must be velid for
the current season.

d. Calibrates spray apparatus to determine flow rate (gellons per minute),
atomization (mean median diemeter), and effective swath width (Form
22-5700-8, Exhibit 4-B).

e. Determine that spray systems are clean, sound, and free of leaks.

f. Following the initial calibration at the beginning of the project,
makes subsequent checks when serial observers report improper rate of
discharge or when spray deposit checkers report improper deposit and
atomization.

g. Train aerial dbsefvers in maintaining proper height above spray planes.

FOREST RESPONSIBILITY

The Forest will be responsible for the development of the project's
operational and safety plan that will include the organization and the
recruitment of personnel for key positions under the project supervisor
(Exhibit 5).

Budget Estimate

After a Forest organization has been developed and their operating plen
completed, the Forest will assist in developing the initial budget estimate

for the spray project. Upon review and epproval by the project director, the
Forest will be given funds to cover all approved expenditures for force asccount
labor and contract work, such as, insecticide purchases, plane services,
girport construction and maintenance, survey personnel, transportation,
edministrative help, etc., (Form 25-5240-1, Exhibit 6). Revised operating
plans must be approved by the project director.

Cooperative control funds collected from private landowmners will be utilized
on the project as soon as the funds are obtained from the State.

1. Project Supervisor

Project supervisor will be responsible for and fully suthorized to conduct all
general administrative phases of the suppression progrem to which assigned.
After carefully studying the insecticide and spraying contracts, he will be

SaaE




given full authority for making all necessary on-thé-ground decisions. These
are vital to the successful prosecution of en emergency program such as the
budworm spray project. A project supervisor will maintain communication

and liaison with the project diiector each day when spray operations are
underway. . A most important end integral part of the project supervisor's
responsibility is the safety and welfare of all personnel and equipment -
essigned to the project, including that of contractors. See that all
specificetions and qualifications of ‘ell contract ilems are. carried out.
Specifically, tha duties of a proJect supervisor are:

8e Direct the activit es of the field personnel assigned to his unit;
write brief work or duty responsibilities for such personnel.

be. Mnke daily reports of - spraying 0perations to project director and
Forest Supervisor ¢oncerned on form.Rl-SEhO 6 (Exhibit 7)

c. Direct the operation at the airstrip. Act Bs contracting officer's
designated representative in ordering insecticide on form Rl-52h0 5
(Exhib"t 8). i ol S

d, Alert pilots on hazardous areas; restricted'sreas,'and waters to be
avoided)in spraying (fish hatchexies, ponds, lskes, and wide- rumning
streams

e. Observe sir and ground safety measures, and teke necessary action
to remove hazards end prevent accidents. Assgigh aircraft inspector to
following duties: o AR e ' ' : '

(1) Check the line inspection, maintenance, and servicing of
aircraft reports.- o

(2) Check for nozzle and emergency trip valve leaks.
(3) Correct any mismensgement of traffic on the airstrip.

f. At the end of each dey's spraylng, assure himself that all pilots
are briefed on sufficient areas for the next day's spraying, so that
the pilot will not have to breek into the spraying period the next day
to become familiar with the new spray block. :

g. During the sctual spraying, the project supervisor will periodically
watch the spray patterns of aircraft

h. Work closely with the biologists essigneﬁ to the unit, end correlate
spraying operations with entcmologicalAdevelopment (Exhibit 9)

1. Determine when weather or other conditions are unsafe or unsatis-
factory for spraying. Make a decision to close the operation for the day
if wind velocity is over 5 miles per hour or the temperature is over 68° F.

J. Contact ccntractor s representative to grcund spray plenes that are
not functioning properly. Leeky nozzles will not be permitted.

k. Keep a close check on planes to prevent overloading with insecticide
when maximums have been established. :




1. Take positive steps to see that the lands of each private cooperator
are well sprayed. The failure to do this has been the cause for many
complaints in the past.

m. The serial observer, or project supervisor, will immediately report
to the officer-in-charge at the airfield eny unusual conditions such as:

(1) Any plane spraying in a block to which it has not been assigned.

(2) Adverse weather conditions aloft that prevent effective spray
patterns, with recommendation that spraying be stopped.

(3) Any plane that is not properly performing its assignment.
(4) Any violations of correct and safe flying procedures.

n. Be sure aerial observer takes adequate notes on spraying cbservations--
block, date, time, weather, height of spray plane sbove topography, pilot,
ete. (Exhibit 103

o. Keep spray progress mosalic up to date. Areas sprayed will be entered
daily on mosaic and block progress record.

p. Upon completion of the project, prepare the final report of control
operations for the unit. The project supervisor will be responsible for
preparing and submitting e narrative report to the Regional Office by
Septenmber 25. The final report, including the financiel statement, will
be submitted by October 15.

2. Assistant Project Supervisor

The principal purpose of the assistant project supervisor is to divide the
workload of the project supervisor so as to avoid fatigue, both mental and
physical, during the active spray program. The assistant project supervisor
on each control unit will be directly responsible to the project supervisor
for carrying out the duties and responsibilities assigned to him during his
scheduled tour of duty. The spray project organization chart and
responsibility assigument plan should clearly define the division of duties
between the project supervisor and his assistant. Ordinarily, aerial
inspection of spraying operations will be assigned entirely to one or the
other of the two positions.

3. Unit Biologist

Unit bilologists are a part of the regular project orgenization and as such

are administratively responsible to the project supervisor. With guidance of
the assistant project director, unit biologists will train and supervise the
insect development checkers, the spray deposit checkers, and the pre- and
post spray mortality checkers. Using data collected from established develop-
ment plots, the unit biologist will determine the proper time to apply
insecticide to spray blocks end report this information to the project
supervisor. They will work in close colleboration with the project supervisor
as technical and entomological advisors.

a. Unit biologists will attend a regional 2-day training school. After
the school, each biologist should report to the project supervisor of his
respective unit.
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15. In preparing for the a.rrn.val of the develoment checkers, ‘the follow-
ing jobs sHould be sccomplished: s

(1) Become. familiar vith the boundaries of the unit end the spray
] h].OCk.Eo 5 i

(2) select a number of accessible locations scattered throughout
the unit to be used as larval development plots. These plots should
be selected so as to sample: ; ;

(&) J;Lwide range of elevations (within 500-foot elevational
_ zones o i -

- (b). Typical infested Douglas-fir timber types.
(e) North end south exposures.

(d) Ridges end drainage bottoms.

(e) Folisge that can be reached from the _ground.

(3) Tag the center of all selected plots with a "Budworm Develop-
ment Plot" tag. Indicate plot number on tag.

(4) Fill in ell the information requested on’the teg, including
the elevation as determined with g eltimeter or from a contour map.

(5) Fill out form R1-5240- -3, Spruce Budworm Development Plot Data,
in triplicate, for each plot. Two copies will be kept by the unit
biologist, the other copy will be given to the checker -(Exhibit 11).

(6) Arrenge the plots into twice as many groups of L to 6 plots
each as there are budworm development checkers assigned to the unit
keeping in mind: :

(2) Time _required to travel to fplots from unit ‘headquarters.
(b) Eese with which larvae may be collected.
(¢) Distance between plots.’ ' S -
(d) Capebility of checker assigned to plot.
(7) Locate e.nd number each plot accurately on e unit map.

c. After the collections of larvae have begun, the unit biologist will
‘supervise thé collections end instar determinations of the larvae.

From the larval developmen*al records, “the unit biologist will make
" decisions as to when sprayin'f will s+art by ‘using the following guides:

(1) Upon receipt of forms Rl-521b0-2, Larva.l Development Record, he
w:L%.l enter the data from all plots on the development chart (Exh:l.bit'
12 '

(2) When 20 percent of the larvae on 2 or more spray blocks in the
unit have entered into the fourth instar, the project supervisor will
be notified so that he can advise the Regional Office (contract

officer) that spraying operations can start in the unit in approxi-
mately 10 days.

o




d.

(3) When 60 percent or more of the larvae enter into the fifth and
sixth instars and there are less than 3 percent third instar larvae
in a spray block, the wnit biologist will notify the project super-
visor that the spray block is released for spraying (Exhibit 13).

(4) As 60 percent of the developing larvae in additional spray blocks
enter the fifth and sixth instars (with less than 3 percent third
instars), the unit blologist will notify the project supervisor.

(5) When larval collections in any block show that 5 percent or more
of the population has entered the pupal stage before spraying, the
project supervisor should be immediately notified so spraying on that
block can be stopped.

The unit biologist will keep the progress chart up to date--form

R1-5240-4 (Exhibit 9).

Ce

A graphic development chart will be kept current.

4k, Development Checkers

Budworm development checkers will be trained by the unit biologist on the
spray units to which they are assigned. Each checker will be given:

8.

b.

Ce

A definite essigned number of collection plots.
Directions for reaching these plots (Form R1-5240-3).
Guidelines for takihg samples and recording data are:

(1) Mark the location and number of each plot on his personal unit
map.

(2) Become familiar with the locetion of each plot.

(3) Decide on the order of sampling the plots in each daily group
and follow this order each collecting day.

(%) semple each group of plots on alternate days.
(5) Upon arrival at the plot, label the collecting vial.
(6) Collect budworm larvae from infested trees as follows:

(a) Collect larvae within a radius of 100 yards of the plot
center.

(b) Cut a 15-inch twig from an infested tree.

(c) Open all foliage buds and collect any larvae within (early
collections).

(a) Collect all larvae and pupae on the twig (later collections).

(e) Place all larvae and pupae collected in the vial end float
them in collection solution.
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(£) When all larvae on the twig have been collected, move to
another tree and cut another twig. A i e

(g) Repeat this procedure until the required number of larvae
are obtained. :

(n) Additional twigs cut will bée chosen at random and each
should be from a separate infested.tree. :

(1) Collect all arvee on each twig cut, do not stop collecting
in the middle of a twig. i

(7) Twenty-five larvae: will be collected from each plot ‘each
collection date from the time collections are started until 10 days
prior to the beginning of apraying

(8) Fifty larvae will be collected from eac‘n plot during the 10- day
period preceding spraying end during the spraying operations. If the
spruce budworm population is low, collect only 25 larvae..

(9) If the daily collections are completed before 1:p.m., scout the
area and make observations and notes on the percentages of open buﬂs,
returning to project headquarters by L p.m. o e

(10) Between 4 and 5 p.m. on the day 1arval collections are made, the
checker will examine the larvae collected at. unit headquarters. This
will be done under the supervision of the unit biologist, as follows:

(e) Place the lervae, from one plot at a time, in a petri dish,
and then separate them in watch glasses according to their instar
classification.

(b) Determine the proper instar by comparing the collected
larvae with a set of sample larvae classified as to instar.

(c) Count the lervae and determine the percentage in each
instar. (Use the Rowland percentage chart )

(11) Record these counts and percentages on form Rl-52h0-2, Spruce
Budworm Development Checker's Daily Report, and give this report to
the unit biologist before 6 p.m. each day.

(12) Return all spruce budworm larvae to the original collecting
vials after counting and store these vials at unit headquarters.

(13) Place other defoliating larvee in e separate labeled vial.

5. ©Spray Deposit Checkers

Some spray deposit checkers may be recruited from the budworm checkers, as
blocks are sprayed development plots are eliminated.

After a spray block has been released for spraying, end within 1 to 2 days
before spraying commences on the block, the unit biologist will designate

on the progress chart the date and checker for putting out the spray deposit
cards.

S



a. The spray deposit checker will, then locate the start of the line on
the photo mosaic and will receive directions from the unit biologist on
how to reach the starting point.

b. On the date stated on the Unit Progress Chart (R1-5240-L), the checker
will travel to the start of the line, where spray deposit cards will be
distributed in the following manner.

(1) Attech location string to the starting teg.

(2) while trailing the string, pace along the line on the bearing
designated.

(3) Place a spray deposit card on the ground at each L-chain
interval along the line.

(4) Select card locations in forest openings. If possible, place
card 50 feet from nearest tree. If an opening cannot be found and
card is placed under overhead foliage, indicate as such on back of
card.

(5) sSecure card to ground with large paper clip and nail.

A

(6) Place serial numbered side of card face o
(7) Adjust peper clip to prevent curling of card.

(8) Secure locetion string to the nail in each card so they can be
located easily by the pickup checker,

(9) Keep a record of the serial numbers on the cards and their order
on the line.

c. Upon returning to headquarters, date the "Spray deposit cards put out”
(Column 10) on the Unit Progress Chart and indicate the serial numbers of
the cards used in the block. :

After the spraying of the block has been completed and the project supervisor
has so indicated by dating and signing the "Spraying in block completed"
(Column 12) of the Unit Progress Chart, the spray deposit line will be rerun
in the following manner:

a. In the "Spray deposit cards to be picked up" (Colummn 14) of the Unit

Progress Chart, the unit biologist will indicate which checker will rerun
the line and the date on which it will be done.

b. The cheeker will proceed to the line location‘tag and follow the
string, retrieving the cards in order.

c. As each cerd is collected, it will be given a brief examination for
spray deposit spots. ' ;

d. If there are no oil deposit spots, or only a few, the checker will
make a further and immediate examination, within a 50-foot radius of the
card, as follows:

(1) Make a check of foliage for evidence of oil burning.
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(2) Check for death webs on infesied fir.trees.
tj) 'Look for dead br‘dyihg'iﬁrfee.enxireee bf”grounq. e
‘(h)‘-Mbke-nates of the above.checks on the back of the spray card.

(5) Collect a few leaves of'wild rose, stra#berry,‘or other sprayed
shrubs and tape them on the back of the card.

(6) Indicate amount of screening by foliage (distance of spray card
from tree).

e. After the spray deposit cards have been collected,'ﬁhey should be
returned to .unit headquarters and given to. the unit biologist.:. -

£. In the "Spray deposit cards picked up" (Column 15) of the Unit
Progress Chart, place the date the cards were collected on the approp-
riate line, : :

Posgt mortality checking'ﬁill fall into two'ce tegories: (1) immediate effect
on the serial spray job, expressed in percent of kill, and (2) September
residuel population counts of. egg masses from sample trees.‘. ;

Percentage of kill 10 days after spraying. To determine the effectiveness
of the aerial spreying, it will be necessary to teke a sempling of the
larval population in.control units, immedlately prior to end 10 days efter
the spraying in selected blocks. Comparison of the living larvel popula-
tion before and after spraying will provide a fairly. aceu:ate estimate of
the percentege of mortality occurring in en area.

6. Mortality Checkers (recruited from development checkers and spray card
checkers).

Control project personnel will determine the budworm mortality as. accurately
as possible by following this procedure: d

a. One or 2 days before a block is to be'spreyed; a.mortelit& line will
be established perpendicular to the swath width for each block.

b. Mbrtality lines will be run in conjunction with spray card -lines
where practicable to do so.

Cc. A mortality line will consist of 10 sampling stetions. Each station
will be 4 chains (264 feet) apart. Each station will be marked by teg-
ging the trees from which the samples will be. teken. The first collection
at each sempling station will require the cutting of 1 branch (15 inches
long) from each of 2 trees (2 branches)., These branches will be clipped
over a collecting cloth., The branches and all the larvae from these
branches will be placed in plastic bags or zippered pillow cases and
returned to the unit headquarters. Careful collecting is a must.

d. In the laboratory, the branches and the inside of the bags will be
carefully exemined for all larvae and pupee. After these larvee and
pupee are collected, they will be placed in vials. Be sure that every
bud is opened and examined carefully. . .
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e. After cleassifying the larvee to its developmentel stege (instar), all
larvee, pupae, or current year's pupal cases are to be preserved in
alcohol solution.

f. All vials will be carefully marked with a spray block number,
mortelity line number, larval instars present, and date of collection.

g. In large blocks, two or more lines will be desireble. This decision
will be left to the project supervisor.

h. If a mortality line is established and the block is not sprayed within
5 days, the lines will be reestablished.

i. Ten days after the stands around the mortality line have been sprayed,
these lines will be rerun and collections made from the 2 trees at each
station. However, at each sampling stetion 2 branches (15 inches long)
from each of 2 trees will be clipped over a collecting cloth. .

j. The larvae and/or pupae from these branches will be collected end
placed in collecting vials.

k. All unit supervisors will be notified of the resultant mortality as
soon as it can be calculated by the formula:

(?resgray sample x 2 - Post spray sample) 100 = Percent Mortality
( Prespray ssmple x 2 ) :

The residual population will be obtained by resampling trees from which
the egg masses were collected the preceding year. (See Biological
Evaluation No. 2.)

T. Aerial Observer

Aerial chservations are ususlly made by the assistant project supervisor end
eerial observers. They are directly responsible to the project supervisor.
They will stay aloft while spray planes are in the air and report on each
spray load observed (Exhibit 10). A 12- by 12-inch lap board (having the
spray block moseic on one side and a one-half inch map on the other) should
be used to sketch in spray coverage. More specificelly, his duties include:

a. Keeping spray plane in assigned spray block.

b. Reporting leaking spray nozzles. These are best seen during the turns
of the plane at the end of each swath or on ferry trips to and from the
sprey area.

c. Check on application of spray. The spray ribbon should settle into
the trees without appreciable side drift within 5 minutes after passage of
the spray plane. Excessive side drift or vertical boiling of the spray
will require termination of the spraying.

d. Teke eir temperature at spray plane altitude after spray plane has
left area. These readings should start et sbout 8 a.m. The observation
plane should remein above and behind the spray plene and cross the spray
swath frequently for effective observation.

e. Determine the height of spray plane sbove the trees. Accurate
determinations are difficult. A rough estimate can be made by using
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multiples of tfee'ﬁeiéﬁts as ‘a basic measurement. - The observation plane
should never fly at the same altitude as the spray plene to estimate the
height of the spray plane. ,

£. Observe for potentisl flight hazerds (power lines, ete.) and safe
flying practices. Immediately report forced landings.

8. Project Conmunications Chief

The duties of this position are somewhat 1inited but exceedingly importent.
The principal responsibility of the communications chief is to see that the
going sprey project is in constant communication where and when needed. 1In
some instances other duties ney be assigned to this position, such as:

8. Planning the location and placing the weathermen'in spray blocks.

b. Keeping all weather records and reporting unfavorable temperatures
or wind velocities to the project supervisor (Form Rl-sahé-ll)

c¢. Training the weathermen to take:

(1) Temperatures in partial shade (thermometers to be located in
partiel shade).

(2) Moisture records (epreying will not stert if water cen be
shaken from foliege or rain is predicted within L hours).

(3) Average wind velocities in exposed locations. (Wind is recorded
as from the direction it comes from.) A s

9. Project Administrative Assistant

This position carries with it the Forest's responsibility for meinteining -
ell the essential reports, progress maps, and records‘required by the
control operation. The project administrative assistant. serves as office
manager end accountant for the project supervisor.
Some of the more important items are:
a. Daily log record of overall activities including record of written
. messages and telephone and radio calls of importance (Fonn 5100 h with
tickler list 5240-15, Exhibit 14).

b. Daily records of sirfield operations on the following forms. Sample
forms in Exhibit 15:

(1) Deily Budworm Project Safety inspeofion Record, R1-5210-9.

(2) Deily Aircraft Certification Report, R1-5240-10 (Checked by
aircraft inspector).

(3) Sprey Period Weather Report, RlF52hoéll,
(4+) Individuel Daily Sprey Plane Record, R1-5240-12,

-(5) Record of Insecticide Sprayed on Individuel Blocks, Rl-5240-13.
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(6) Record of Observetion Plsne Flights, R1-5240-15 (in triplicate).

c. Insecticide Inventory Record, R1-52k0-14, in triplicate by 4 a.m.
daily (Exhibit 16).

d. Spraying progress map on builtup mosaic.

e. Other normal payroll and accounting records pertinent to the project.

-2]-



Exhibilt

Le
2.
3.
k.

10.
Al
12.
13.
1L,

15.

16.

APPENDIX

Acreage Tebulation, R1-52L0-7.
Forest Insect Control Agreement, 25-3450-1.
Regional Organization Chart.

Air Officer Inspection Records.

A. Bpray System Inspection, 22-5730-1.

B. Equipment Checklist, 22-5700-8.

Unit Orgenization Chart.

Operating Plan, 25-52L0-1.

Spruce Budworm Daily Spray Coverasge Report, R1-52L0-6.
Insecticide Inventory Notice, R1-5240-5.

Spruce Budworm Control Project - Unit Progress Report Chart,
Rl- 52&'0"“‘ .

Spruce Budworm Control Aerial Observation Report, R1-5240-8.
Spruce Budworm Development Plot Data, R1-5240-3.

Larvel Development Record, R1-5240-2.

thice'of Spray Block Release, R1-5240-17.
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25-3450-1 (Revised U4/64)

FOREST INSECT CONTROL AGREEMENT
~ (Reference FSM 340L.6)

This agreement, made on the day of , 19 by
and between Y )

Name Mailing address
hereinafter called the Cooperator, and the State Forester of the State of
Montana, and through him with the United States Department of Agriculture,
Forest Service, hereinafter referred to as the Forest Service,

WITNESSETH:

WHEREAS, the Cooperator owns certain forest lands situated in the forest
insect control area designated and described as unit and
legally described as follows:

Section Township Range

and, containing acres of forested spray area, and,

WHEREAS, certain timber on said forest lands and other forest lands in State
and other public ownership intermingled or adjacent to Cooperator forest lands
are now being ettacked by spruce budworm and control of this insect is essen-
tial to protect the timber stands and prevent further spread of the infestation
and the cooperative efTorts cf all forest owners is essential to assure control,
and,

WHEREAS, the State of Montana and the Forest Service have joined in a program
to control the infestation during the calendar year in accordance
with the provision of the Forest Pest Control Act of June 25, 1947 (61 Stat.
177; 16 U.S.C. 594-1 to 594-5), and the provisions of Chapter 25 - Montana
Session Laws 1953 (Secs. 28-130 to 28-134%, R.C.M. 1947).

NOW, THEREFORE, it is mutually agreed by and between the parties hereto, as
follows:

1. The Forest Service under agreement with the State Forester and through him
with the Cooperator subject to the provisions hereof, will attempt to control
the insect infestation on said lands.

2. The Cooperator will pay the State Forester (or the Forest Service) upon
presentation of a bill of collection $ as his contribution toward
the cost of control work to be expended by the Forest Service in conducting
the work. The funds so collected by the State Forester or the Forest Service
will be deposited in the Cooperative Work Fund of the United States Forest
Service or to the credit of appropriations expended for such control.

3. Any sums of money deposited by the Cooperator under this agreement not

expended under the provision thereof, shall upon termination of this agreement
be refunded to the Cooperator by the State Forester or the Forest Service.
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L. The Forest Service and the State of Montana shall not be lisble for any
damages incident to cooperation under the terms of this agreement.

5. No Member of or Delegate to Congress or Resident Commissioner shall be
admitted to any share or part of this agreement or to any benefit to arise
therefrom. Nothing, however, herein contained shall be construed to extend
to any incorporated company if the agreement be’ for the genera.l benefit of
such corporation or campany.

6. This a.greement shall be in force fram the date of January.1l, 19 , to
December 31, 19 , both dates inclusive or until the cooperat:.ve

work on said lands is completed, unless otherwise terminated in a manner
agreed upon between the State Forester and the Forest Service.

IN WITNESS WHEREOF, the parties hereto have caused this agreement to be .
executed as of the date hereinabove written.

e s 19
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REGIONAL ORGANIZATION CHART
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CONTRACTING AGENCIES

OFFICER
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STATE FISH
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FORMULATTON DEPARTMENT
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PROJECT SUPERVISOR STATE
Designated coutracting FORESTER
-------------------- officer's authorized ——————————————
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22-5730-1
Rev. 64
SPRAY SYSTEM INSPECTION

Ingpected bys ... WOCBBLORZ i DEG @

ATRPLANE:

1. MoRe angd MOABLY.......omirmm i i TUBEDS DI o it tisbniss s
2. CONEFRLEOTS. ... v OWEIOIES lici s e sioinsensiniio B AU ot os b st et S e
SPRAY SYSTEM:

1. Tanks exberior FI11eTT. . . . o BROOMS . TS BRTBR s

gigeopening (2&"min.) . CBPECILY . ee—L8

ERECRIRE. . i VO BRI ...t s e e TS M T S
2. Dump valve: i1 R RUNSRIORIT, - - SRR L0 SRR 0 L 8 et

Load in gals. = min._single engine 7.65

Area in sq. in. multi-engine 9.6

control to cockpit? . close only on ground? ... .. ... linkage okay?.. .
3. Pump: type and size . PYESSUTC e DB
BOW OPIVORY i i i DTSN, (1€ wind drive] . S
Ko Boom: length (nmin.1l/2 wABGiEpen) e R,
e Nozzlegs AUNMDET . . ..o DEKE 80 GRoE s R A Rl
orifice dlrection? . . . ... POBEEIvE Shl=0RT T e R R

6. Gonersl: system 1eak TWOORT .. .o OIS A

CALIBRATION: | Ak

Load in gals.

Spray time, min.

_—_‘_._..._ ..é_._._-

Gal. per min. i i

ATOMIZATION: Dy, (Five largest drops)
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22-5700-8

ATRCRAFT EQUIPMENT CHECKLIST

CONTRACTOR ATRPIANE NUMBER

1. Bar or strap across doorway

2. Bench (seat), folding

. Cable, cargo droppers

. Cable, smokejumpers static line

. Fire extinguisher

Handrail, cargo droppers

. Instruments, blind flight group

3
L
5
6. Tlashlizht
i
8
9

. Intercom, pilot to spotter

10. Kit, first aid

11. Light, anti-collision, rotating

12, Radio, Forest Service

13. Radio, 2-way, FAA frequencies

14, Shoulder harness

15, Signal device, electric, cargo drop

16, Signal device, electric, spotter

17. Step, Jump

18, Tiedowns, cargo

19. Window, spotting

20. Seats, passenger, reclining
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CHIEF PILOT

Contractor's Man

UNIT ORGANIZATION CHART

PROJECT SUPERVISOR
Vehicle With Radio

ASSISTANT PROJECT SUPERVISOR
LAerial Observer

AERTAL OBSERVER

1

ADMINISTRATIVE ASSISTANT

UNIT BIOLOGIST

¥SAFETY OFFICER

COMMUNICATIONS OFFICER

INSECTICIDE RECORDER
8-hour day

&

*May be same man

g 10-hour day 4 a.m. - 10 a.m.) 3 am. - 11 am.
s Vehiele 4 p.ame. - 6 pem.) 8 hours Vehicle
L |
#CLERK AND RADIO OPERATOR
8-hour day DEVELOPMENT SPRAY CARD CHECKERS WEATHERMEN
CHECKERS Four Smoke jumpers Two Men
Four Men Two Vehicles Two Vehicles With Radios
Four Vehicles 8-hour dey 2 a.m. - 10 a.m.
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2 -
FOREST INSECT AND DISEASE CONTROL 25-5240-1
OPERATING PLAN
CONTROL UNIT Original Operating Plan F.X.
Revised Operating Plan No. ____F.X. =
FOREST Appropriation
FISCAL YEAR 19 FISCAL YEAR 19
CONTRACTS : DEIANER
Spraying Acres
Insecticide Gallons Dollars
Insecticide Gallens
Observation Plane Hours Hours
Respray Contingent Acres Acres
Kumber Pay Base Total Revision Number Pay Base Total Revision
Position and Name pay period | operating Per operating | requested pay period |operating Per operating | requested
periods rate plan Overtime | diem plan + or = periods | rate plan Overtime | diem plan + or - Remarks +

PRE-CONTROL !
Unit Biologist GS
Survey Crew No. GS

No. 5]
Mileage
CONTROL:
Unit Supervisor GS
Comminication Tech. No. GS
Transp. Coordinator No. Gs
Indirect Gen. Exp.(909)
Asst. Unit Supervisor Gs
Unit Biologist Gs
Asst. Unit Biologist GS
Admin. Assistant GS
Devel.Checkers No. G5

No. as
Spray Card Checkers No. GS

No. 5]
Insecticide Checkers _ No. 5]

No. GS
Radio/Tel. Operator No. GS
Aerial Observer No. as
Airport Mtce. Men No. G8

0. Rate
Weathermen 0. GS

o . G8
Mileage (FS] c. Rate

Contractual Equip.-Rental Rate
Mileage Rate

Communications

Rents & Utilities

Equipment & Supply

Airport Construction

Airport Mtce.

POST-CONTROL:
Unit Blologist

Mortality Checkers

Insect Counters

GS
No. GS
No. GS
No. GS
No. Rate

Mileage

TOTALS




R1-5240-6 (Revised 3/64)

SPRUCE BUDWORM DAILY SPRAY COVERAGE REPORT
(Reference FSM 5242,13)

(To be mailed to Regional Office, Division of State & Private Forestry,
daily, immediately following morning spraying operations.)

e RIS SRR, T RORTE: . ... i i R

a, Total acreage (gallons) sprayed today

b, Cumulative total acreage sprayed to date

¢, Number of spray planes operated today

d, Average length of spray period today (show
to nearest tenth hour)

e, Remarks (reasons for low output, plane troubles, weather, etec.)

f, Total acreage formally approved to date by
unit biologist and unit supervisor as being
satisfactorily sprayed

g. Total gallons of insecticide metered into
spray planes to date (cumulative total)

ReportlngOfficer

(Instructions on reverse)
Exhibit T




Instructions

Item a, Show total metered gallons of insecticide sprayed in unsprayed
area., Do not include the gallonage of respray, dumped, loads or heavy
losses due to spillage,

Item b, Use actual block acreages as each block is completed., Estimate
partial blocks sprayed prior to current date. Totals reported under
item a will not add up to cumulative total shown under item b, Item a
is merely a daily output estimate based on gallons of spray output.

Item b becomes a firm cumulative spray acreage total based on actual
block acreages,

Ttem g. Include spray loads, respray loads, dumped loads, and all
insecticide metered into spray planes.



R1-5240-5 (Revised 4/64)

al
INSECTICIDE INVENTORY NOTICE—/

(Reference FSM 5242,21)

19 Control Unit

HED
Contractor!s Representative
.................................................................................. J Montana
Date
Hour
Insecticide in tanks gallons
Pursuant to Section , paragraph , Contract No. . . ’
you shall have available gallons of insecticide by
4:00 a.m,, to fulfill the minimum gallonage
(Date)
required,

Failure to have this amount of insecticide available will result in
liquidated damages accruing to the Govermnment, if the spraying operation
be delayed by reason of the quantity of insecticide ordered not being

available,

Contracting Officer's Designated Representative

Received Request fulfddled - . . » 5 "4y
(Date) (Time) (Date) (Time)

By By
Authorized representative of

l'/No*l:ic:e will need to be served on the contractor at least 12 hours in
advance of the effective 4:00 a.m, date.

Exhibit 8




SPRUCE BUDWORM CONTROL PROJECT g

UNIT PROGRESS Cﬁdﬂf

6 1TATUXE

REFERENCE F S/ 5242 _19
1 2 B3 4 ] 6 18 19 20 21 22 23 |24
PUT OUT | BMAY OERONT| AR OF BPRAYING. PRAT SPRAY CEFOST | Sy OEFOST | AVERAGE | APPHOVAL OF SPWATIG POSTIRAY | POSTIPRAT APRUCE BUOWDARN PERCENT |RAY
Senay oEROMT|  Camos sy caRDs ™ mocx | FLANES uSED |cARDS TO BE |  CcaRos PRay POPULATION | POPULATION POPULATION COUNTS BUOWOAM O
chsn Y our usts ™ COMPLETED | W BOCK | McxED uR | PICRED LS RE- | COM- it CHECK CHECK PRESPRAY POSTSPRAY [MONTALITY| WQ.
ABSIGHMENT BLoCH PER ACRE | SPRAY PLETCO SUPERVISOR | ASSIONMENT | COMPLETED
e cxon| stant | eno  foarelu seeem|  Tvee PoUNDS | DATE | oatE ToTaL ToTaLl




SPRUCE BUDWORM CONTROL AERIAL OBSERVATION REPORT
(Reference FSM 5242.13)

1. Plane ..o 2+ SPTEY block 3. Time

............................................................

R1-5240-8

L g S R S OB . o LG s S N T

2. Swath location with respect to previous sWath ... .. o ee——

6. Spray plane height
7. Leaks or plugged NOZZLES e —

8, Spray action

PSP B pRLTaTa near lakes or SUEBRMEIN L i e L Sl

10. Is the spray plane in proper block? . . =~ .

11. Number of minutes to deposit spray load . . —

12, #dr: temperature At spray pleme &lbltude L o

Date T R T R T R R L R LR LR L L L R R Observer B T R R R L

Remarks:

Exhibit 10



R1-5240-3 (Revised 3/64)

Block no.
SPRUCE BUDWORM DEVELOPMENT PLOT DATA
(Reference FSM 5242,12)

Lolieetdon plol numbed: . = O CCRONe ety o Elevabion | el T sl B
Location:
e gkt o ol S W I oy 0 g € O G RN O o e

Spray block no.,

B I 0 s Bt R WNBRE R S o ittt i o S

Section . .. B ile- o ... Township

s LTRSS Sl et AN IE T T S e W U .

Exposure: Map location
Topography: ridge, creek
bed, flat

Stand Description:
Timber type: DF, LPP, WF, S, PP, AF. N
Average overstory, d.b.h, 6, 8 10, A
ie, 14, 16, 18, 20; 22, gk, 26, 28, W &,_*___ B
30 32, 34, 36 38 40 bty 46 48,

Average understory, d.b.h.: 2y 4, 6, ]
goin. 12, 14, 16,718,

Density of stand: 1light, medium,

heavy, very heavy. Section
No.

1 copy to development checker
2 copies to unit biologist

Exhibit 11




R1-5240-2 (Revised 3/64)

DATLY SPRUCE BUDWORM LARVAI, DEVELOPMENT RECORD
(Reference FSM 5242.12)

S e R e R A R, e NI RN« .

Station Larval instars

.- ~No, axd 2d 3d 4th 5th 6th Pupae |No., larvae|Collector
elevation|No. | % [No. [ % |[No. [ % [No. | % [No. | % [No. | % |collected
Totals

Approved e

: (Unit Biologist)
1l copy to unit biologist

Exhibit 12




R1-5240-17

NOTICE OF SPRAY BLOCK RELEASE
(Reference FSM 5242.12)

Spruce Budworm Control Project

Spruce budworm larval populations will be ready for spraying on the following blocks

in the R e e e ) ContrOl urlit On

Block number Block name

.........................................................................................................................................................................................................................................................................

Unit biologist Date
APPROVED

1l ce to: Unit supervisor
Project director
Exhibit 13




R1-5240-16

TICKIER LIST FOR DATILY ILOG AND DIARY BOOK RECORD
(Use dispatcher Daily Log and Diary, form 5100-4)
(Reference FSM 5242.13)

Contrel unit

Record notification of spray plane clearance by proper inspectors.

Record date of arrival of planes and number of planes arriving at each
date and name of pilot for each plane.

Record all telephone calls from and to regional proJject director.
Record all decisions made by telephone conversations.

Record all telephone conversations made with insecticide or flying
contractors.

Record important decisions reached in conference on the project between
contractor and unit supervisor or regional project director.

Record all accidents reported and action taken.

Record the date, hour, minute, station, and persons involved in all
transactions entered in the logbook.

Exhibit 1k




R1-5240-9

DATLY SPRUCE BUDWORM PROQJECT
SAFETY INSPECTICN RECORD
(Reference FSM 5242,12)

Control unit

Inspector

Date

Airport

Wind socks--airport hazards

Satis- |Unsatis-
factory|factory

Action taken

Biite s cahd i tlon- < koBETie llghtavallable

Operational Headquarters

Supplies--telephone--radio

SR I D e T T e i

Insecticide loading zone e

Gasoline loading zone

Aireraft repair and parking zone

Forest Service first-aid equipmentonhand

Fire extinguisherst
1 15-pound C02 at each pumping unit

1 3 iemt 002 &t sach noszle outle‘t

1 15-pound CO2 at gasoline station
1 15-pound CO2 at plane maintenance area

oy ond (002 Tor each three parked planégmmmm”mmemmmm"mwmmmmmm“mmmmmmmmmmmmmmwmmmm

Ambulance equipment
1 panel truck or pickup

2 15-pound 002 fire extmgulshers

1 StretCher I L T T T
2 blankets

BREENES (Cooman Tivst-ald kit Tk e
1 set wrecking and crash equipment I L

Bolt cutters, hacksaw, pry bars

No smoking signs in place at gasoline zone,
insecticide zone, specially designated areas

Certified A&M aircraft mechanic onm duty | Ll

Contractor's representative on duty

Project Personnel

Trained in woods safety

b e reh e vbe safety——lleensed

Proper first-aid equipment--fieldmen (snake kits)
Proper clothing for woods travel

Proper clothing to prevent DDT contact 1 L

Signs of allergy to insecticide

tNeeded only when area or facility occupied or in use,

Instructions: Use form daily to record conditions,
unsatisfactory. Use reverse side for remarks and explanations.

deficiencies to attention of unit supervisor.

Exhibit 15-A

Check / as satisfactory, x as
Be sure to call




IO+ L —

R1-5240-10

DAILY AIRCRAFT CERTIFICATION REPORT
(Reference FSM 5242,13)

Control unit

Aircraft number

Date

darcratl olean | oo i OO ... ... s

Pilot Mechanic

Reopeller [engdlie): | ..ol NI | o . ot i A

Fuel strainer (drained and made safe)

.............

.............................................................................................................................

Fuel and oil quantity (filler caps secure)| ... 0 @ decee—

s
10,

i B

12,

13,

14.

Landing gear, struts (main and tail) L. —

Insecticide tanks (LeakDO0T) .o il bli s iosissivirrasimn

splpevaive euntrols, C . L N . AR i et e S

Spray system (boom pump nozzle) L1 LT et

Windshield clean, clear, and unbroken . L .. ......mmbommmm————

Control surface covering--no holes, rips,

Or -tears B T T T B T T e PP T

e overing And Dracing . Lo il b S

Magneto oil sump plug removed and

e SR SR NP 0 el S O (0. ) R RL | o

Engine acceptable for use

Pilot's remarks:

Mechanic's remarks:

Lol SRR RS el B, L
Pilot's signature

Aireraft is certified as satisfactory and permitted to fly.

Signed b

""Chief mechanic's signature

Exhibit 15-B



R1-5240-11

Control unit

SPRAY PERICD WEATHER REPCRT RECORD Observer
(Reference FSM 5242.13)
Date
Air Wind
Location Time [temper- Remarks

of day| ature |Direction|Velocity

stations.

Location: Enter section, township, and range, or stream or ridge; i.e., NEi sec. 16,
T. 6 N., R, 14 W,, M.P.M,, or East Fork road, mouth of Jennings Creek.

Time: 0300, 0330, or 3:00 a.m,, 3:;30 a,m,

Air temperature: 68°

Wind direction: S-SW-NW, ete,

Wind velocity: 1 m/h, 6 m/h, 2 m/h, ete.

Remarks: Wind in gusts, wind steady, last reading taken.

Instructions:
Form to be used daily at all weather stations, portable and stationary, and headquarters
Exhibit 15-C



I-6T FFQTUXd

R1-5240-12

INDIVIDUAL DAILY SPRAY PLANE RECORD

(Reference FSM 5242,13)

Control

unit

Pilot

Plane number

Spray Time Meter reading| Gallons Initials of
Block Date |Gaso- |boom |Safety|Shoulder| Crash [Depar- Begin- of insec- loader and
designation line |leaks| belt | straps |helmets| ture |Return | ning | End ticide remarks

.........................................................................................................................................................................................................................

Instructions:
Block designation:
Date:
Gasoline:

Block number or letter,

Date spraying accomplished.
Record as 1/4, 1/2, 3/4 F (F = full or tank capacity).

Use separate form for each plane.

Unit supervisor and contractor should agree as to

total gallons of gasoline each plane should carry to allow for 30 minutes of flying time in addition to gallonage of

gasoline required to deliver the spray load properly.

The following items should be marked ,/--satisfactory or x--unsatisfactory:

straps, crash helmets,

the ground,

Gallons of insecticide, or spray gallons:

Gasoline must be located to meet this required minimum,

Spray boom leaks, safety belt, shoulder

All unsatisfactory items must be brought to satisfactory standard before spray plane leaves

Number gallons placed in aircraft (from meter reading).



R1-5240-13

RECORD OF INSECTICIDE SPRAYED

ON INDIVIDUAL BLOCKS

(Reference FSM 5242.13)

Control unit

Block number or numbers

Acres to be sprayed

Cumulative
Date | Plane Pilot Gallons | Gallons total in Remarks
number sprayed |resprayed block
r
Instructions: Unit supervisor will enter data on this form from individual daily spray

deliveries for respective blocks,

Indicate amount of respray under "Remarks,"

Use a

separate form for each block or combination of blocks assigned to one spray plane.

Exhibit

15-E




'L
]

BLOCK PROGRESS RECORD

Block No.
Spray Unit Acres in block
Recorder 's
Remarks initiels
Block released to contractor: Date Time
Contractor advised CODR spraying would start: Date Time
FAA number of planes assigned
Spraying started: Date Time
Contractor reported block as sprayed: Date Time

Gallons spray put in
Cards collected: Date
Cards evaluated: Date
Contractor notified of results: Date Time
Initial respray ordered: Acres Date
Initial respray underteken: Date
Gallons insecticide loaded for initial respray
Initial respray properly flown: Yes _ *No_ _ Observer's signature
Did initial respray give satisfactory coverage? Yes No
Actuel acres setisfactorily sprayed.: acres
Plus respray at Government expense: acres
TOTAL ACRES TO BE PAID: acres
Respray at contractor's expense: acres
Block closed due to:
1. Spraying completed: Date Time
2. Adveanced bug development: Date Time
ACRES LOST: acres
Authorized spray time in hours by dates:

J-GT 3TATUXT

*¥If answer is No, attach statement of fact plus record of all subsequent respraying ordered and performed by
reason of initial or subsequent respray not being properly flown.

RS S



R1-5240-15—

RECORD OF OBSERVATION PLANE FLIGHTS

Control umit

Contractor

(Reference FSM 5242,13)

Pilot

Aireraft type and number

Flying time Load
Date [Flight Passengers|Freight Mission
No, Out In Flapsed| (number) |(pounds)

Instructions:
Use form daily.

Under "Flying time" "Out" and "In," record reading from aircraft tacometers or "record-

ing tac.," Allow incoming taxi and parking time only.

No warmup time is included, If

aircraft do not have recording tacometers, use standard time, allowing time from take-
off to landing and parking.

BExhibit 15-G




P

INSECTICIDE INVENTORY RECORD

(Reference FSM 5242,13)

Control unit

R1-5240-14

Record of tanker bulk deliveries

Date Waybill
number

Tanker seal
numbers

Total gallons

Delivered to
project tanks

Cumulative total
of deliveries

Dispensing record, project
cumulative daily meter readings

Nozzle 1 Nozzle 2

Nozzle 3

9T 3TATUXE

Instructions: Unit supervisor or his designated administrative assistant will record deliveries as shown on waybills,
Cumulative nozzle meter readings should be recorded at the beginning of operations and at the end of each day of work,
Difference between metered output and deliveries will provide approximate inventory record,

i
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