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-

INTRODUCTION

Forest fire insurance, or standing-timber insurance,® has attracted
widespread attention for o long period of years. In Norway, Swe-
den, and Finland actual practice has met with conspicuous success.
Somewhat less advance has been made in other Kuropean coun-
tries; and throughout most of the rest of the world, particularly in
North America, there has beeu little or no practical accomplishment
along this line.

General interest in the problem of practical forest fire insurance
i the United States, which had been growing for about 25 years,
resulted in 1924 in the inclusion in the Clarke-McNary Act of a
provision for an inquiry into the subject as a Federal research
activity., This report covers the accomplishments of that ingziry
in its hrst broad field of study.

Funds for the study did not become available until the fall of
1929 and have at no time permitted more than an extremely small
staff of workers. 'To spread the study over the whole country was
manifestly impossible. The forest regions of the Pacific Const States
were firerelore selected as offering the most profitable field for an in-
quiry thus limited. These regions include the Nation’s greatest re-
maining reservoirs of timber—the Douglas fir forests of western
Oregon and Waushington, the ponderosy pine of the castern portion
of those States and of central Tdaho and northeastern California,
and the mingled sugar pine and pondeross pine on the west slope
of the Sierra Nevada.

The rims of the study were to Jdetermine as aceurately as possible,
where protection has been effective, what the conditions have been
and now are with respect to five losses as they might affect forest
Insurance, together with other pertinent factors of hazard rating,
underwriting, policy provisions, and ovganization and administra-
tion; and to gain as clear an indieation as possible of what might
be done to provide forest owners with truly practical fire insurance,

The outcome of the Inquiry is, in brief, a recommendation in favor
of forest fire insurance in the Novthwest as a feasible and profitable
undertaking where proper precautions are observed. The normal
loss expectation from ordinary fire occurrence averages 0.082 per-
cent per year, but it is recommended that commercial forest fire in-
surance introduced in these regions be based on an average premium
rate of 0.450 percent. As will be made clear in the subsequent pages,
the wide spread between expectancy and premium is deemed essential
to cover a number of factors which the insurer cannot afford to
overlook, despite the strong inducement to good volume of insurance
that would operate in a low premium rate level. With increased
volume of business, bringing premiuvm income well above 4 quarter-
million dollars, rates could %8 materially reduced. Meanwhile, it is
believed that the conservative rate here recommended would not prove
prohibitive to the majority of large timber owners, and that the
obvious benefits to the 1msured of even partial protection would make
such insurance sulficiently atiractive to assure its successful operation.

2 Although thls term has heen In common ussge in the United States it 1s pot believed
ter be nn sntisfactory a desipnation as “forest fire Insuranee”, parcticularly for purposes
of this work In wlich 8 more compreliensively deseriptive expressien is desirable. The
term ‘‘forest fire insurnnee’™ will therefore be used in this report. Property-damage

insurance only is treated; no consideration ia given to other forms providing indemnlty
for losa of use or profits, business interruption, or other economlic values.
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NEED FOR- FOREST FIRE INSURANCE IN THE UNITED STATES

EXTENT AND VALURE OF PRIVATELY OWNED FOREITS

It is estimated that forest lands privately owned comprise four-
fifths of the total area of such land remaining in the country, and
that they carry more than 980 billion board feet of timber of mer-
chantable size, about 134 billion cords of cordwood, and 90 miliion
pcres of falr to satisfactory small growth and reproduction. These
figures include the farm woodlands (17),® which carry 12.5 percent
“of the privately owned merchantable timber, 38.5 percent of the cord-
wood, and 30.5 percent of the small growth and reproduction.

This privately owned forest property has been estimated to have
a sound value of slightly move than $4,000,000,000 {2). It is believed
that the farm woodlands account for about 20 percent of this value,
leaving approximately $3,200,000,000 in other forms of private
ownership.

TOUBLIC VALUES IXVOLVED

One of the major problems at present is that of veconciling the
management of these privately owned forests with the requirements
of sound public interest. It is highly desirable that their great publie
values be not further dissipated. Already a great deal of harm has
been done in this vespect. Fovests ave not inherently forms of wealth
that can be utilized only once through liquidating conversion. They
are adaptable to a form of management under which they will con-
tinae fo produce their wealth indefinitely through regeneration and
growth, The development of o condition under which forests will be
managed with this end in view is a social necessity.

Such 2 concept of forest management implies long-time planning,
It canmnot be expected to materialize overnight, constituting as it does
a radical departure from the traditional attitade toward the national
resources. Meanwhile the Federal Government and many State and
local governments are cooperating to aid the development of for-
estry on private lands. There may be forest lund in private owner-
ship at the present time that will not continue to be private’y owned
under such a vegime, Some zppears to be well suited to the practice
of forestry as a private enterprise,

PREVATE FORERT ENTRREPRISE

The possibilities of timber growing as a business are not yet fully
understood. Several controlling factors are involved, one of which
is the relation of 1])1-01)&1)19. earnings to the safety of the investment.

This relationship has not yet been definitely established. The sea-
demic prineiple involved is that, other things being equal, demanded
returns vary inversely with the safety of the investment. With due
allowance for errors in judgment on the one hand and superacumen
on the other {the one accounting for losses and the other for abnor-
mal gains), many investors desirve to effect what they consider rational
compromises between visk and return, The component of investment
forces tends, of course, to equalize discounts in all felds, with “hat
of forestry no exception,

* lialie pumbars In paventheses rofer to Liternture Cited, p. 188,
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It is probably safe to say that insurance serves’its best purposes
when {1} the discount factors are difficult to measure and {2) long-
time ownerships are involved. At any rate, whether this is true or
not, it appears that tiie business of tree growing ought to be made
as free from risk to the investment as possible,

If the highest values, either public or private, are to be realized,
methods that result in wasteful use or in the devastation of forest
lands, such as too rapid and uncontrolled liguidation, must not be
applied. One factor which encourages liquidation is the fear of loss
from fire before the value can be realized. This is the point of
direct interest to this study. If the fear of loss from fire can be
removed, the influence of at least one adverse factor will have been
minimized. Forest fire insurance can help to do this.

Whether or not forest fire insurance is destined to be of importance
as an element of the actual practice of forestry, there is an obvious
opportunity tor it to render an important service in the program of
correction of existing economic maladjustment in the timber industry
itself. The financing of the timber business has always been rela-
tively difficuft beeause of the lability on forest values arising from
the possibility of unrecoverable loss. Since the conduct of the busi-
ness inevitably involves more or less timber ownership, there has
been no way of avoiding this liability. Its effects have been various,
but a perennial shortage of working capital is perhaps the most
striking. The statement that the availability of practical forest fire
insurance would make forests more valuable may scem overacademie,
Nevertheless there is reason to believe that such an cffect might be
telt,

In any event, timber owners themselves and financial authoritics
familiar with forest finance have expressed belief that the credit
positions of timber owners conld be materially improved by the ap-
plication of fire insnrance to their properties, Obviously there would
be no advantage in eliminating one liability by incurring a greater
one, as would be the case if the cost of the insuranee were too high.
"This is a direet function of the aggregate rate of loss, the determina-
tion of which is one of the major purposes of this study.

PRACTICAL FOREST FIRE INSURANCE FACILITIES LACKING

Althongh some forest insurance is being offered and written in
this country, it has not reached the stuge of true practicality. The
infinitesimal portion of the forest value that is insured definitely
establishes this assertion, It is indeed doubtful whether there is any
other clasy of property, destructible by fire, for which fire insurance
facilities are so lacking. .

This lack raises two questions: (1} Why does the present condi-
tion exist, and (2) is it possible to correct 167 The present situation
is unquestionably 1nimical to the application of good forestry practice
on private land.

DEYELOPMENT OF FOREST FIRE PROTECTION FAVORAHBLE TO INSURANCE

Prior to 1900 very little protection was given to forests in any part
of the country. Since that time, however, owing mainly to a general
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awakening of public interest, there has been a rapid development o
organized protection,

This development has advanced farther in some parts of the country
than it has in others and, in a relative gense, it is still lagging some-
what in most of the Southern States. Saying that the protection af-
Torded practically all of the private forest property in the North and
West compares very favorably with the protection given cther forms
of property is by no means a misstatement. Fovest fire protection in
these parts of the country is, at the present time, intelligent, experi-
enced, systematic, and effective. It can be improved and unquestion-
ably will be. Meanwhile it is effecting a definite control on forest-
property losses,

The dependability of present-day profection is without doubt the
greatest single factor malting for a condition wnder which forest five
insurance becomes » practicn] possibility.

PRINCIPLES OF FIRE INSURANCE APPLICAEBLE TO FOREST
PROPERTIES

PROVISION FOR INDEMNITY FOR FORTUITOUS ECONOMIC LOSS

The fundamental principle of insurance is indemnity. In simple
language, an Insurance pnlicy is a contract between an insurer, as
party of the first part, and an insured {or assuved), as party of the
second part, under whieh the frst agrees to make good to the second
any loss or damage that muy result from the action of some destruc-
tive agency or agencies named.

Two essential features of the fire contruct stand out above all others
(1), namely: .

1. It is a contract of indemnity and does not contemplate that the
msured shall reap a profit as a result of the damage or destvuction of
his goods by five,

2. ¥t 1s a personal contract insuring the person and not the goods.

A lengthy discussion here of the accepted principles of insurance
iz not necessary, since there is available a Jarge mass of material on
the subject with citations of legal decisions. Suflice it to say that,
in order for the terms of fhe contract to be carvied out, the assured
must have a Jegal insurable interest in the insured property and dan-
age must have resulted as o consequence of the accidental operation
ot the agency insured against. The falfilling of the contract terms
comprises an attempt on the part of the insurer to repay to the assuved
the equivalent of his Insured loss to the exact extent that it is possible
to determine it—uno more and no less,

Obviously all action by both parties must be in good faith. The
operation of the destructive agency must be whelly fortuitous so far
as the assured is concerned. There must be no concealing of facts
nor deliberate inciting of the destructive agency directly or indirectly.
1t is obviously essential that the insurer protect himself by providing
for the voidance of the contract when and if violations of these prin-
ciples are proved.

NOT A BET QR WAGER

Neither can the insurance contract partake of the character of a
bet or wager, This is specifically prohibited by law in many if not
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in al]l States. Whether legal or not, such an agreement would obvi-
ously be unworkable. The only eventuality on which a legitimate bet
can be placed is one over which neither party has any control. The
owner of a piece of property can always exert an adverse control on
the occurrence of fire that cannot be balanced by favorable control by
the insurer,

NOT A BUBSTITIIE FOR BUT A BUPPLEMENT T0 PHOTECTION

Neither is fire insurance, as is often believed, a substitute for fire
protection, This would allow, if permitted, a slackening in_the
protective effort that would result in an increase in total loss. Fire
insurance, by its inherent natuve, cannot function that way. All it
can do is to supplement effective protection, carrying on from pro-
tection’s point of diminishing veturns and completing the job ¢f pro-
tecting the financial investment.

The only direct effect that insurance may be said to have on the
protective effort itself is that it does alter somewhat the point of di-
minishing returns. Briefly stated, the possibility generally exists of
applying a small portion of what would otherwise be protection ex-
pense to the payment of premium for insurance and still leaving a
condition entirely satisfactory to the insurer, Whatever may prove
to be the true point of diminishing returns, the veal function of insur-
ance is merely to absorb the residual hazard that is left when pro-
tection has done all it can do economically. This priuciple is not
upset by the fact that insurance is sometimes placed where organized
public protection is not supplied—in many rural and farm communi-
fies, for example,

The actual function of insurance is, in this respect, to 1ift responsi-
hility for effective protection from the shoulders of the owner and
to place it on those of the insurance carvier. Throughout this dis-
cussion reference is made to organized public or semipublic pro-
tection. Private protection, undertalken solely by the owner, 13 a
matter of individual agreement between the two parties, but the
ultimate responsibility for its effectiveness is still assumed by the
insurer. It is inevitable that it should be so. The insurer is the
one who will lose if protection weakens. The influence exerted on
the efficiency of city and town fire departments by the insurance
companies and their associated organizations is very great.

Insurance introduces a systemafic, technical, and vigorous effort
to maintain effective protection. This is a recognized function of
insurance activity, along with indemnity payment. That the owner
who does not insure also enjoys this benefit is merely one of many
as yet unsolved soctal problems. It does not argue insurance out
of the pleture.

The major benefits of insurance acerue only to those who actually
subscribe fo it. Insurance eliminates an element of uncertainty and
replaces it with a definitely known and budgetable annual expense.
This is it great accomplishment in an economic system based upon
the principle of private enterprise in which the safety of the invest-
ment becomes an increasingly important consideration. Insurance
plays one of the leading parts in this development,
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THE POLICY CONTRACT

GENERAL PRINCIFLES AND PROVISIONS

An insurance policy, then, is a contract of indemnity providing
that the insurer will retmburse the insured for any loss he may
incur as a result of the action of any destructive ageney or agencies
insured against. The insurer must, under the terng of the policy,

ay indemnnity up to the full amount of the loss unless the insured
has failed to avuil himself of his opportunity for full-value in-
surance, unless full-value instrance is not accepted by the insurer,
or unless the terms of the policy have been violated.

Unfortunately it is necessary for the insuver to insist on some
contract provisions that make for safety against bad faith and even
deliberate fraud. His best refuge is, of course, provision for the
voidance of the agreement if it is demonstrated that the insured has
violated the terms.

As a general prineiple, it is desivable that the fire-insurance con-
tract, like other contracts, bo as simple as possible.  Considerations
of safety have, however, in North America at least, gradually
brought about the introduction of complications in the policy. Many
authoritics believe that insurers would do better in the end to simplify
the policy and place their trust mainly in the fairness of the courts, as
insurers do in England. There is no guestion but that the very com-
plication of the policy in its present usual form often works to the
disadvantage of the insurer, Since the provisions evidently protect
him more effectively than the insured, juries are sometimes unduly
prejudiced against the companies,

However, until reforms are made, the existing policy forms will
have to be used in forest fire insurance as they are for other proper-
ties. The policy form is regulated by State Jaw. Not all States use
the same forms and there is’some variation in the interpretation and
application of insurance principles. In any given State, however,
the policy contract used must be the one preseribed.

Since the tarritory under discussion les in four States, four policy
forms will have to be used. In each of these States the legal form
is based on the so-called “New York standard form” and the signifi-
cant wordings do not vary materially.

The writing of forest-property insurance will be accomplished by
attuching to these policy forms riders which make the coverage spe-
cific as desired. It is with the wording of these riders that this study
is particularly concerned. The wording is mainly a matter of agree-
ment between the tiwo parties of the contruct, subject to the approval
of the State authorities. It is most likely that they will serve satis-
factorily when they are drawn through the joint dction of the com-
panies, the prospective assureds, the insurance commissioners, rating
specialists, adjusters, and experienced attorneys.

In order merely to have a starting point, suggestions for these forms
are included in this report. Tt is not intended to imply that they
should be adopted for actual use in exactly their present. form.
Thorough study and discussion are sugmested befove forms are
adopted for actual use. Possibly though, a short discussion of the
considerations that have prompteci the writer to suggest these forms
will not be out of place at this point.
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Two provisions that seem to stand out as essential above all others
are: Some application of the principle of coinsurance, and o partial-
value stipulation.

THE COINBULANCE IRINCIPLE

With respect to coinsurance it is impossible to arrive at an equitable
rating system without some means of keeping the collection of pre-
mium and the paynent of losses on the smnegbasis. To be sure, the
principle of comsurance is not universally applied even yet—we in-
sure our houses and furniture on a flat-rate L:tsis. This Is no argu-
ment against coinsurance, however, and in the forests, where specific
- rating will be the invariable rule, and where hazards vary through

wide ranges, success will be much more likely if the coinsurance prin-
ciple is applied.

It 1s desirable to expliuin the coinsurance principle at some length,
since it 1s not well undnrstood by the public at large. Its purpose is
simply to put the eollection of premium and the payment of losses
on the same basis. If all losses were total there would be no need
for coinsurance beeause the collection of premimm and the payment
of lusses would always be on the same buasis antomatically. For ex-
wnple, assume that @ piece of property is actually worth $10,000 and
that the fire-insurance rate on it is 50 cents per $160 of valne. Tt wili
then cost the owner $50 to insure it to full value, $25 fo insure it for
one-half its value, and $12.50 to insure it for one-quarter of its value.
1f the property then becomes a total loss the ratio of indemnity to
premium received is the same no matter how much insurance was
carried, as iHustrated in the first section of table 1.

*anLiE L—Rtic of preminm o loss percent wnder lofal loss, and wnder partial
Tosy with flat-rate presium and avith 100 pervcwd coinswrance

FOPAL LOSE DABIS WITH FLAT RATE PREMIUM

» Ratio of
Insaranee corrled (dollneg) irgggﬂ:ﬁ‘ Twsg poid ilrer?ium
to joss

Taffury Fotlara Pereent

0.0 16, &6 4h
25, (0 5, OO .
12. 50 0, 500 iy

51,000 LOSE BASIS WITH FLAT RATRE PREMIUVY

50, 60 N
25. 0 1
12,50 H

51,000 LOSS BASIS WITH 100 PERCENT COINSURANCE RATE

1, ot
500
250

For comparison, assume the same property, insured as above, to
be damaged to the extent of $1,000 only. The three amounts of
insurance then compare as shown in the second section of table 1.
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In the second case, where the loss was only $1,000, it cost the
assured four times as much to buy indemnity when he insured to
full value as it did when ho only carried insurance to one-quarter of
the value, and yet he was no better indemnified for his loss. In
fact, he could have been as well indemnified if he had anly carried
$1,000 insurance at a cost of $5. To be sure, he could only have
been indemnified for half of his loss if i had happened to amount
to $2,000 while he was only carrying $1,000 of insurances; but partial
losses ave the general rule except where protection is totally absent,
and he might figuve that $1,000 was about 7)1 that there wis any
great likehhood of his losing at one time and that he would rather
gamble on the difference than pay the extra premium,

The exercising of this option wonld, however, introduce an
unknown into the ecaleulations of the insurance carrier that it could
never Fossibly avoid. Since the face vulve of the policy farnishes
the only figure with which to integrate the rate in order to calenlate
the premium, and since the preminm must, on the average, Dear a
relation fo the loss cost, some means is required of effecting a har-
mony between the amounts insured and the values ab pisk. The
burning ratio is always a function of the value at risk and can never
e correlated with the disorganized figure that would result from
the exercising of the judgwment of a lot of property owners ns to
how much inswrance they ought to carry te cover their probable
losses.

The application of the coinsurance principle does this and is ap-
pavently the only possible menans of effecting this desirable end.
‘The coinsurance clause asks the assured to carry an ameount of insur-
ance equal fo a certain percentage of his value and to assume his
own liability to the extent that he fails to do so. Obviocusly the
insurer can afford to offer the assured an indncement to curry w
higher proportion of insurance to valie by making the rate lower.

Suppose, in the example cited, it is n condition of the contract that
the assured agrees to carry insurance to the extent of 100 percent of
the value. Then, to avoid being a coinsurer, he must carry $10,000
of insnrance. In substance. the coinswrance clnuse states that the
insurer is liable for no greater proportion of any loss than the amount
of insurance bears to 100 percent of the valne,

Under this condition, with the same three amounts of insnrance
and a $1.000 loss, the results would be as shown in the last section
of table 1.

11 only one-half the required amount of insurance is carried, then
only one-half of any loss is paid instead of the £ull smount of all
purtial losses up to the face of the policy. Bat the ratio of premium
to loss is again stabilized, as it would be if ail losses were total.

In practice, the insurers ordinarily establish flat rates and coinsur-
ahce rates also—the latter at varying reductions below the Hat rates
according to the percentage of coinsurance specified. Suppose, for
example, that the actual burning ratio of the class of property in
which the above-cited case falls is 0.95 percent. This means that
for each $100 of vatue there will be an average loss each year of
24 cents worth. That is, the loss cost is 25 cents. Tn order to pay
losses in the class and maintain solvency, then, the insurer must
charge a rate of 25 cents, expenses for the montent iguored,
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Without coinsurance, & 25-cent rate will be satisfactory if, and
only if, all assureds carry full insurance to value, Suppose, for
example, they feel that their chances of losing move than 75 percent
are so small that they do not care to incur the expense of insuring
the other 25 percent. On $1,000,000 of liability, then, only $750,000
of insurance will be carried, producing $1,875 in premium, The loss
cost will still be $2,500, because enough insurance is being carried
to cover all the loss, and the insurer will lose $625. The fiat rate,
therefore, if owners are going to earry insurance to only 75 percent
of the value, must be 8314 cents instead of 25 cents. It they carry
only 50 percent of insurance to value the rate must be 50 cents.
‘These figures, however, while illustrative, are not quite & true picture,
because once in a while a protected property does become a total
loss and the final loss cost, of course, includes these total losses. I,
on o flat-rate basis, a loss is total and only partial insurance is carried,
the insurer’s loss is less than if full insurance is carried with a 100-
percent coinsurance clause. Thus, if the owners, on a flat-rate basis,
only carrvied insurance to half of their values, the rate would not
have to be quite twice the 100-percent coinsurance rate for the
insurer to get out even.

Introducing the coinsurance prineiple is, manifestly, eminently fair
to both partics. It is hoped that this discussion has made this fact
plain. Coinsurance combines maximum protection and minimum cost
for the assured with mathematical soundness for the insurer. It
eliminates the uncertainty as to the ratio of premium to less cost and
results in a condition under which all policyholders pay in proportion
to the extent to which they are relieved of lia;}ility. Relief of
liability is the commodity traded m.

In Oregon, rider forms attached to policies covering on specifically
rated propertics carry the following clause:

AVERAGE CLATISH: It is oxpressly stipulated and made a condition of the
eontraet that, in event of loss, this company sholl be iiable for no greater
proportion thereef than the amount lLereby insured befirs fo percent
{ ¢z) of the anctual vatue of the property deseribed hevein at the time when
such loss shall happen, nor for more than the proportion wh ieh this poliey bears
to the fotid insurunce theveon,

Washington policies, under similar circumstances, carry the follow-
ing clause:

REDUCED RATH AVERAGE CLAUSHE: In considleration of the reduced rate
at whicl, nnd the form under which his peliey is writtes, it is expressly stipu-
fntedl ond made a comdition of the contract that, in he event of lnss, this Com-
pany shall be linble for no greater proportion therenf than the amount hereby
Insured hemrs io pereent %1 of the actuul wvalue of the property
describedl herein at the time when sueh loss shall happen, nor for more than
the propertien which this pelicy bears to the tofnl insurance thereon,

Either of these clauses introduces the principle of coinsurance into
the contract. The last phrase of each only protects the individual
insnrer against having to pay more than s proportionate share of
the loss when other insurers have liability jointly with him. The
major portion of the clause is an agreement between the insurer and
the assured that, if a certain proportion of insurance to value is not
maintained, the assured will assume a proportion of his Josses to the
extent that he fails to carry insurance as agreed,

Similar clauses will, of necessity, be included in the riders o be
attached to policies covering on forest properties in the territory.
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PARTIAL VALUE LIMITATION

All experimentally introduced insurance needs extra safepuards
in the early stages. As actual experience is gained it is possible to
modify these and often eventually to eliminate themn altogether. A
substantial factor of sufety in the rating schedule has already been
suggested as one of these safeguards. Tt is believed that another, the
introduction of which will be highly desirable, is a partial value
clause, so called, under which the insurer declines to assume more
than proportionate liability, By this is meant that prevision is sug-
gested whereby owners of forest properties cun, in any event, be only
partially reimbursed for their losses. This is on the principle that
half a loaf is better than none and that, until knowledge of the true
characteristics of forest insurance is acquired through actual prac-
tice, 2 needed control can be maintained by such an application better
than by any other known method.

It is suggested that a clause be inserted stipulating that in any
event the insurer accepts liability only to the extent of 75 percent
of the valuc of the property insured. Tt would be ineuntbent on the
assured then fo ascertain how much insurance would represent three-
cuarters of his value and to limit the face of his policy to that
amonnt, There would be no object in his carrying more insurance,
beeause three-quarters of the value is the limit of liahility accepted
by the insurer 1n any event.

A sample of one form of partial value clause whieh has been used
in the past is:

THRER-QUARTER CLAUSRE: It is undersioud and agreed o he n condition
of this insurance, that, in the event of loss or tdumnge by fire to the property
insared under this poliey, this company shall net be linble for un amouni groater
fhan three-quacters of the actunl cash value of eueh item of property covored
by this policy at the lecation and as of the tlme immedintely preceding such
loss ur damage; and in the event of additional insuranee, then this company
shall be Hable for its proportion only of three-quarters of sueh eash value of
cach item Insured not exceeding the amount insured on euch snch item. Total
nsurgnce is hereby permitted for and limited to three-guurters of the cash
value of the preoperty herein deseribed and to Le concurrent herewitl,

CONJOINT USE OF 100-PERCENT COINSURANCE AND TEHREE-QUARTER VALUE CLATSES

The writer’s snggestion is that the form adopted for use in forest
five insurance carry, in substance, the above three-quarter value
clause together with an average clause calling for insurance to 100
percent of the value. The conjoint use of these two seemingly contra-
dictory clauses would be highly desirable during the experimental
stages of writing, While they scem to be contradictory, the actuul
ntention is for the assured to carry only T5-percent insurance, The
100-percent average clause s inserted In order to provide that no
losses shall be indemnified at more than three-quarters of their
amount.

For jllustration, assume that a forest property had a sound value
of $100,000 and has been damaged to the extent of $60,000. By the
terms of the average clause it shonld have been insured for $100,000,
but, because of the three-quarters value clause, has actually been in-
sured for only $75,000. This is the correct amount that the assured
should bLave been carrying, The average clause, however, stetes
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that the insurer is liable for no greater proportion of any loss than
the proportion which the insurance carried bears to the total value.
Since this is a ratio of three-quarters, the insurer is liable only for
three-quarters of all losses, in this case for the amount of $45.000.
Thig is figured as follows:

amount of insurance carried
amount of insurance natned in average clause

Indemnity=loss X

Thus, in this case:
. $75,000
$100.000

Since the preminm paid was also reduced by 25 percent compared
to what the assured would have paid if he had carried full insurance
he has suffered no actual injustice. The insurer has merely decline
to insure him for more than three-quarters of the amount of his losses
and has charged him accordingly for the service,

I, in the above case, n 75-percent average clause had been ased
with the three-quarters value clanse, the company would have had
to pay the assured $60,000 ns indemnity for his loss. For example,
the average clause only asks the assured to carry $75.600. If he was
carrying this amount at the time of the loss the indennity is figured
as follows:

Indenmity =%60,000 =%60,000 X34 =%45,000.

insurance carrted
ingurnnce required

Tndemnity=1loss X

in this case,

$75.000
$75,000

Here the insurer would be defeated in his purpose of paying only
io the extent of three-quarters of all losses and his actuarinl base
would he distorted adversely just as if flat rates were used.

The purpose of sugge: ting this modification in the offering of fire
insurance on timber properties is merely to provide an additional
safegzuard during the experimental stage of developmunt, when a
number of guestions will not have been answered. They can only
be answered through observation of actual practice. The most im-
portant of these questions is, How mch business ean be done and
how well can it be spreadd? Through the answer to this question
determinations cun be made of the actual effects of possible losses
from single fires and, consequently, to what extent liability can
safely be concentrated, A given number of properties, partly in-
sured, give a better opportunity for the operation of the law of aver-
ages, resources of the insurers considered, than do the same number
of properties fully insured.

After a time it would be hoped that the partial value limit could
be discarded. Some scaling down of the coinsurance requirement
would also be desirable when it could be justified by experience.
The ideal form would probably call for only 80 percent of insurance
to vaiue and would carry no partinl value Iimitation. Consistently
successinl operation nnder the plan suggested would undoubtedly
bring this about i time.

$60.000 % =3%60.000.
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DRY-SEABON CLAUSE

The insurance of forest properties will call for the use of one
clause that is almost wholly unique. This is the so-called dry-
season clause. The necessity for it is imposed by the fact that
practically all of the hazard oceurs during only a relatively short
period instead of all the year round, as is the case with most
properties.

'L'o be sure, no owner can ever be certain that his forest property
will not be damaged in any month of the year and policies will
always be written to run through full-year terms. An assured, of
course, always has the option of canceling his insurance at any time
that he desires during tllle life of the policy. If, thevefore, no pro-
vision were made to prevent, owners could insure at the beginning
of the hazardous season, carry their insurance through 3 or 4 months,
and then cancel, thus obtaining cover against practically the whole of
the annual hazard at slight?y less than or exactly half the full
annual premium by the customary short-rate cancellation system,

Since the loss cost on which the insurers must base their premjum
rates is necessarily based on the full calendar year, some provision
must be made for absorbing the preminm during the months when
the hazard is most acute, or at least for the greater part of this
period, 'This s most satisfactorily necomplished by inserting »
clause which specifies a certain portion of the year as the hazardous
season and allocates the major porfion of the annual preminm to
this period. Such a elause has niready been drawn up and reads:

DRY-SEASON CLAUSE: It is undersioud and agreed that ihe promivm rage
named in this policy cludes a charge equnl fo 80 percent of the annual pre-
mimn for the additional hazard incurced during the dry seasoet, atgd 1L §s o
part of the considerntion of this poeliey, and the basts upon whieh thé rate is
fixed that in ense of cancellition by the assnred the return premium shall be
ealenlated nt the customary short tates of the difference between the dry senson
charge and the Tl preminm charged,

It s undersrood and agreed that the dry season herelnabove referred to shall
be any part of the months of Aprll, BMay, June, July, August, September,
Cetuber, ind Novensber,

By the use of this clause truly ec%uitablc conditions are provided.
Assume, for example, that an assured waits until June 1 before insnr-
ing becaunse the spring has been wet, and cancels on September 1 because
heavy raing have come at that time. IIe has earried insurance for
3 months out of the dry season of 8 months. By the terms of the
agreement, since he has carried insurance during a portion of the
dry season, he is entitled only to a return premium figured on the
basis of 20 percent of the annual premium. The short rate for 3
months is 40 percent. He is thus entitled to receive as return pre-
mium 60 pereent of 20 percent, or 12 percent of the total annual pre-
mium. Moest assureds prefer to carry insurance through the balance
of the year, on the chance that some departure from the normal may
canse them to suffer out-of-season losses, rather than to take back this
small return premium. This clause should therefore produce the
desired effect of inducing the assureds to carry thelr insurance
through the full policy year.
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AVERAGE-DISTRIBUTION CLAUBTG

There is one other clanse that, evidently, in modified form, should
be given general application to forest-property insurance. This is
the so-called average-distribution eclause. When more than one
building is insured under one stipulated amount the provision intro-
duced by this clause is essential to workable insurance. This clause
says, in ore of its forms:

AVERAGE-DISTRIBUTION QLAUSE: It is understood and agreed that in
event of losg, this insuranece shall attach to cach of the buildings described
herein, in the exact proportion that the value of each building shall bear to
the value of all sueh bulldings at the time of fire.

Without such a clause as this there could e no application of the
cotnsurance principle when one building of 2 group insured together
is damaged. In the forests n great many individual acres, and very
often a number of individual tracts, will be insured under one stipu-
lated amount of value. Some of these acres will inevitably carry
more or better growth than others. ithout some regulatory stipu-
lation it would many times be practically impossible to determine
whether the individual acres burned were adequately covered by
insurance. For example, th~ damage may have occcurred in a portion
of a tract which runs 75,006 board feet of first-quality timber to the
acre. The average of the whole may be 50,000 fect of second-quality
timber, and thers may be a considerable acreage of third-quality
timber running only 25,000 feet to the acre. Since the average is
50,000 feet of second quality, worth, say, 75 cents per thousdnd, the
average per-acre value is $37.50. This is the basis of value on which
the tract should be insured. If there are 1,000 acres, the face of the
policy should be $37,500. Obviously, if the damage happened to
come in the 75,000-feet-per-acre portion, where the quality was high
and the per-acre value, say, $75, the assurerd wonld not like to be told
that $37.50 per acre was all he could collect. Conversely, if the loss
came in the light stand of low quality, worth only in the neighbor-
hood of §12.50 per acre, the insurer would resist payment of $37.50.
In order to avoid misunderstandings, however, previous provision
needs to be made in the contract.

So far as the writer knows, no clause has been designed that exactly
fulfills the requirements hiere noted. Torest fire insurance that has
been written has ordinarily carried a clause stipulating a per-acre
limit indemify value but nothing further. It does not appear that
this quite meets the needs. The use of a clause reading substantially
as follows is therefore suggested ;

AVERAGE-DISTRIBUTION CLAUSE: It is understood and agreed that, in
event of loss, thig insurance shall attach to each und every gere of the property
described herein, in the exfet proportion that the value of each acre shall bear
to the value of the whole property at the time of fire, gwality and densiiy
of stand, and logging facility considered,

In no event shull this policy be liable for more than § per acre, nor
more thap § per MET.

In the subsequent discussion of loss adjustment it is suggested that
the general priiciple be adopted of having all losses aﬁjusted by
arbitrators. The requirement here discussed illustrates one of the
reasons for this recommendation. It is not intended to imply that
8 complete appraisal of the whole property should be made on the
ground, solely for the purpose of adjusting a loss on a part of it.




FOREST FIRE INSURANCE 15

The evidence supglied by eruise data that will erdinarily be available
should be accepted by the insurer for purposes of applying this clause.

MISCELLANEOLS CLAUBES

A number of other stipulations appear to be needed, but it wiil
probably suffice merely to name them here without detailed discussion.

The policy should state clearly the exact location of the property
and the owner’s interest, whether clear ownership or with a mort-
%age. If there is a mortgagee interest, provision should be made

or paying indemnity direct to the mortgagee according to his

interest. Provision should be made for the payment of indemnity
for the difference between the amount of damage and the salvage
value only. Other insurance should be permitted up to the amount
to which Insurance is limited by the partial-value clause.

The species of trees intended to be insured should be stated in
the policy, no insurance to zttach to other species. A photostat
copy of the application submitted by the assured should be attached
to the policy, and the form should include a statement of agree-
ment that the assured warrunts the statements made in the applica-
tion to be true, the policy to be voided if this is not the case.

Provision should be made for a limifation in the lapse of vime
between the occurrence of the loss and the making of the adjustment.
It is suggested that this give the insurer until November 1 of the
year following the year of the loss, since it will oceasionatly happen
that attempts at adjustiment prior to that time wiil result in excessive
expense.

Warranty 1ooms may be desirable, making provision for redue-
tion of the rate where additional protection features of any kind
are maintained by the assured in nccordance with specified standards.
These may comprise additional equipment, patrols, or other preven-
tive and protective measures.

A clause exempting the insurer from the payment of indemnity
for very small losses will probably be desirved; and, tastly, the terms
of policies should be limited to 1 year.

This last provision is made because conditions often change ma-
terially in the course of a year as they affect forest-fire huzard and
warranties made by an assured might not hold the next year, with
consequent unsatisfactory insurance conditions.

Toward the end of the report somwe spesific suggestions are in-
cluded for the wording of policy rider and application forms for
use in forest fire insurance writing in the various forest regions in
the territory. Because of differences in conditions in the separate
regions, better resuits will be achieved if modifientions are made
in the forms,

YPES OF INSURANCE CARRIERS

STOCK, MUTUAL, AND RECIPROCAL COMPANIES AND TLOYDS ASSOCIATIONS

There are four main types of organization through the applica-
tion of which fire insurance has been condueted as a private en-
deavor. So far as is known there have been no attempts of any
importanee in North America to handle fire insurance as a State or
Federal activity.
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These four types of insurance carriers have been very well de-
scribed and commented upon elsewhere, and quotation will be
resorted to here in covering this phase of the present report,

Ketcham and Ketcham-Kirk (5) differentiate between two of the
main types of fire-insurance companies as those organized for profit
to the organizers and those without profit. They describe these
types as follows:

The former of these are enlled stock companies, and the Iatter mutual com-
panies,  Stock eompanies are requlred to have n eash capital in order to guar-
antee the carrying out of their contracts, * * * Dividends are declared
from the surplus of the compuny after making provision for the payment of
1l claims and putting uside the necessary reserves,

The primitive insurance orgnnizations were purely mutual. This c¢lags of
companies is not orgiunized for profit and the policvholders share equitably
in the surplus of the compuany., They have no eapital stock and fregquently
ne deposit for contingencies, consequently mutual five-insurance companies hnve
been unable te withstand o series of heavy losses. * * * However Sonie
mutuals transacting business on the clasg and perpetual plans have eharged an
adequate rate, maintained an uuearned premium reserve, met their oblim-
tions promptly, set aside large reserves for upexpected lesses, mud ave among
the most stallle institations in the world,

Mutual companies may be classified into frm mutuals, city and vlllage
mutnals, and clasy mutvnals. * * * The third rransact an interstate bLusi-
ness accepting only one or more lines of visks wnd 1imit their business to
special lines such as laundries, hardwure and implements, milis, factories, ete.

Riegel and Loman (13, pp. 45, 47) have written very good short
descriptions of the other two main types of carriers:

Reciproenls.—The reciproeal organization is, in one sense, a development of
ihe mutual iden. Here the various polieybolilers are, as in the mutual, both
insured and insurers. The active head of the orgunization, however, i an
attorney in fact who hag been given authority te conduet the affuits of the
organization through powers of attorney conferred upon hiunt by the various
members.  The actunl manngement is sublect to his control, with only sueh
Iimitations as are provided for by the torms of the orgunizntion nnd the
wtitten powers of aftorner. As compensution the aftorney in fuct receives
usually n percenage ol the gross premiums, ranging from 25 to 40 percent,
out of whith he pays the management expenses. Qut of the remuinder the
loggrs amd loss expenses are pald, and the residue is returned 1o tha poliey-
holders ng dividends,

Liovds associatlons—The most prominent associntion of this type is Lloyds
of London, which has served as u model for similar organizations. 'Che Lloyds
ussprintion is an association of individual underwriters, each of whom be-
comes personally liable for the amount of insurance for which he subseribes.
It is, therefore, insurance written by individuals, as conlrugted will) insurance
written by companics or associtions. Usually one individnal is net respon-
sible for the fulliilment of the obligation of gthers, * * * The yvalue of the
policies dupends upon the underwriters who subseribe to them.

Obviously each of these different forms of fire-insurance carriers
possesses some advantages, practical or theoretical, not participated in
by the others. The guestion of their relative finnl merit is, however,
to a very considerable extent, controversial. If the test is in the
volume of business done, then the stock companies have mueh the
best of the argument because they handle far and away the greater
proportion of fire business done 1n North America. Some mutuals
have, on the other hand, enjoyed phenomenal success, and there has
been a great denl of insurance, in the aggregate, satisfactorily placed
with Lloyds associations. In some special cases reciprocals have
functioned with entire suecess for long periods of time, so that their
permanent stability seems to be practically as well assured as does
that of the other forms.
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Tf truly adequate fire-insurance facilities are to be provided for
the owners of forest properties, the carrier organization will have
to have great strength. It will be of very ]ittﬁa use to offer insur-
ance limited to small amounts subject to loss from single fives.

I1 a stock-company basis should be adopted, this requirement could
Le fulfilled by the organization of a pool or pools te handle the
business to which a number of companies would subscribe in vary-
ing amounts as they desired, probably more or less in proportion to
their resources.

Very great streagth could be developed if stock fire companies
could be induced to undertake forest-insurance business.

It would appear that the most likely methed of application of
the mutual idea would be a building up from mutual organizations
already in existence, though, if increased resources were required,
new untuel companies might be ovganized. In any cvent it would
be quitc essential that affiliations be maintained so that a pool or
reinsurance basis could be held to. It is probably doubtful whether
as great strength could ordinarily he dcva}oped in mutual eompanies
as in stock organizetions.

The reciprocal form has evidently met with success where single
classes with unigne technical problems have been involved. A num-
ber of strong and well-managed reciprocals. reinsuring each other,
might be able to write forest insurance sneeessfully.

Whether or not Lloyds associations, either new ones or those
already in existence, would be particularly well adapted to direct
writing, there is little question but that they might be of value as
reinsurers. This type of organization also secms particularly weil
adapted fo “excess cover lines”, so called—a modification of the
reinsurance principle whereby Iiabilily up to a certrin amount is
asstmed by the direct writing company, the excess being assumed by
another.

There has been no serious aitempt in this country to develop State
or Federal participation in the fire-insurance business, and it would
appear that, so far as forest insurance is concerned, no strong de-
mand for public participation is likely. Such a demand could only
be expected if a strong desire for the cover were not met by in-
snrance organizations of the ordinary type.

Whatever form of insurance organization undertakes the forest-
msurance business, the main essentiul of success will be technical
soundlness.

Careful selection of risks, frequent inspections covering a faivly
large percentage of the Hability, attention to the character of the
assured and to proper appraisal and valuation, a good distribution
of liability supplemented by intelligent reinsurance, and evidence
of a sympathetic attitude toward the owners, coupled with strictly
lionest dealings, will be the primary requirements of successtul
operatien,

TPOSSIBLE DEVELOPMENT OF FOREST-INSURANCE ORGANTZATIONS FROM PROTECTIVE
ASSOCTATIONS

A few years ago the suggestion was made that the existing forest-
protective associations might cventually evolve into forest fire

G836 —3T——2
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insurance organizations, While this might conceivably be looked
upon as a possibility, there would be danger of failare unless some
fundamental principles were observed. One of these is that better
final results are produced if the insurance and the protection are
supplied by separate organizations. The postulate that one man
cannot satisfactorily serve two masters applies. One organization
attempting to supply both protection and insurance would be too
seriously torn by opposing interests. Its position in resisting pres-
sure to diminish the protective effort in the interests of decrensed
expense would be weak. Satisfactory strength in this respect is
apparently only achieved by the application of pressure by inde-
}Jendent insurance carriers whe threaten incressed rates or the re-
fusal of insurance unless proper protection standards are main-
tained. Ixperience has cffectively faught that joint protection and
insurance organizations are unable to apply this essential force.

Diplomatically, also, such joint organizations arc in weak posi-
tions when the time for loss adjustments comes. An independent
Insurer is entirely free from imputation of liability for the extent
of the logs. A joint insurance-protection organization is not. That
is, dissatisfaction, argument, and litigation can always be expected
when such organizations attempt to adjust losses, because of the
possibility that the assured can contend that there was negligence on
the part of the insurer-protector with consequent confusing of the
real questions and undue possibility of the establishment of excessive
claims.

Insurance carriers might conceivably evolve out of the protective
organizations, but if they lo their set-up should be entirely independ-
ent, financially and administratively. There should be no intermix-
ture of the financial assets of the insurance carriers and the protec-
tive organizations. and no overlapping of duties and responsibilities
of the administering personnel.

PRACTICAL CONSIDERATIONS IN THE APPLICATION OF FOREST
FIRE INSURANCE

SELECTION OF RISKS

The forest insurance underwriter is sure that there are some items
of property that he would, for one reason or another, prefer not to
insure. His expr-isnce has convinced him that certain subclasses of
property are subject to conditions that seem to make them mnfitted
to the application of insurance. He wants a set of standerds by
which he can identify such propertics so that he can exereise in-
tellizent selection or, at least, apply the hecessary exira safeguards.
This factor of selection is an undesirable but apparently essential
element of insurance, at least in its present stage of development,
There are reasons for believing that it will always be a factor. In
any event it appears that its application in forest fire insurance will
be necessary for some time to come.

VALUES SUBJECT TG LOSS FROM A BINCLE FIRE
There is also one factor in fire insurance, not directly connected

with the rating problem but of great importance to underwriters,
namely, the amount of value subject to loss from a single fire. This
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factor does influence rating to some extent, especially as indicating
the distances over which exposures must be recognized, but its major
significance is the effect that a single fire might have on a carrier,
which must be compensated by proper distribution of liability among
carriers. In other words, no one carrier can assume more than a
certain amount of liability in one place. Distribution must be ef-
fected hoth internally anc externa]fy regardless of othev considera-
tions. It is plain that in forests, which often extend practically
unbroken for]iong distances, this is a very important consideration.

MORAL HAZARD

There is one clement of firc-insurance underwriting that has, so
far, not been given detailed mention. This is the moral hazard.
There is no need to remind fire underwriters of this, their archenemy.
In fact, the author has heard timbermen themscives express doubt
whether a forest fire insurance undertaking could succeed in the face
of the moral hazard it would encounter.

It 1s freely granted that the probable effects of this hazard upon
forest fire insurance cannot be foretold. Even in ordinary fire insur-
ance, in which extensive experience has been accumulated, accurate
measurements of it are impossible. All that is known is that it takes
an appreciable toll in the face of strong preventive efforts. Un-
dounbtedly forest fire insurance will produce some deliberate five loss.
As in other forms of fire underwriting continual care will be the best
safeguard. Moral hazard arises from a small but unserupulous mi-
nority of owners, who are, unfortunately, capable of doing much
damage. The author holds the opinion, based on his general knowl-
edge of and experience with timber owners, that moral hazard will
not, in itself, constitute a barrier to successful forest fire insurance.
P. A, Herbert (in a letter to the author) says:

I believe o cross-section of the owners of forest Innds would present n better
[moral] risk than the average stere or dwelling owner. 'The forest property
owners in the thnberland regions, I really believe, have a higher moral jutegrity
by and large than the million Ay-Dy-night small businesses fhat nre now ade-
quately covered by insurance, It takes more capital, morve foresight, and more
patience to invest in forest property than it does to operate a clothing store or n
multitude of orher business ventures,

Insurance underwriters may take issue with the statement that the
million fly-by-night small businesses are adequately covered by in-
surance, at least 1f they can help it. The fact remains that the fly-
by-night element does not invest in forest property, and the moral-
hazard status of forests 1s helped at least to that extent.

To what extent this favorable factor is balanced by unfavorable
factors pertaining to forest ownership, only time and actual experi-
ence can indicate. The general factor of safety incorporated in the
suggested method of premium collection is intended to cover this in-
determinate factor along with others. When and to what extent it
can be abrogated is an inseparable function of actual experience,

FOREST VALUATION FOR FOREST FIRE INSURANCE PURPOSES

Some students of forest fire insurance have expressed the opinion
that the proper valuation of forest properties for insurance purposes
will present one of the greatest difficulties that have to be overcome.
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It is undeniably true that it is a highly complicated subject, that there
is too little real understanding of the underlying principles of sound
valuation among a large number of the people who are directly con-
cerned with it, and that consequently a somewhat unsatisfactory
condition exists throughout the country.

It is clear that an accurate knowledge of the essential principles
of forest valuation will be » necessary prerequisite to any successful
fire-insurance undertaking. The fihal application will be made
through the medium of dollars and cenfs. The general principles
with which underwriters are already familiar will apply with equal
foree in the woods as elsewhere.

AQTUAL BOUND VALUE THE BASIE OF POLICY WRITING AND INDEMNITY

Overpayment of indemnities must be consistently avoided, but loss
payments must be equitable and actually fulfill their function of pro-
viding relief from loss. Adjusters and underwriters must both be
familiar with sound bases of adjustment. It is not only essential that
adjusters be able to adjudge true amounts of Joszes, but policy con-
tracts must be so designed that equitable but not excessive losses are
payable wnder them. The actual value must alwe ys form the basis
of underwriting and adjustment practice.

It 1s not possible, therefore, to assume arbitrary values—so much
per acre, for instance, to be paid in case of damuage by tire. The
extent, Intensity, and uctual financial value of the damage niust
always constitute the basis of indemnity. This basis must, further-
more, be foreseen when the policy is written and must dictate its
terms insofar as the amounts stated are concerned,

Full property-damage insarance is said by careful students seldom
to be the cause of moral-hazard losses. True moral hazard muinky
arises through the assured’s indifference as to whether his property
is damaged or even from his actaal desire to liguidate by this
means, Where only full cover is maintained other frctors usnally
still opernte to make the assured prefer not have a loss. Overin.
surance, however, occasionally creates the impression, apparently,
that a profit can be made out of o fire. Any great amount of over-
Insurance is therefore likely to produce an excessive number of losses
and should accordingly be vigorously combatted. Obviounsly over-
insurance cannot be avoided unless underwriters are able to identify
trie values.

Property on which fire insurance is mainly being written today
falls into two major classes: Buildings and contents of buildings,
There are very few items of property which are not, at least poten-
tially, either buildings or contents. Nevertheless there are a nimber
of classes of property which are not buildines but which are often
insured in an out-of-doors status. Lumber, ptﬁpwood, hay, and grain
are examples. These items partake essentially of the character of
contents of buildings rather than of buildings, since they are pri-
marily movable and are hence essentially stocks of goods.

The governing principle in the insurance of these stocks of goods
against property damage is that the carrier is only obligated to
replace them after the loss. Thus the indemnity is an amount suffi-
clent to put back into the assured’s premises another stock of goods
of like kind, quality, and amount.  ‘The market is quite definitely
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established in the majority of cases and fluctuations do not dis-
turb the principle involved. It is to be noted, though, that this
market is the one in which the assured buys goods, not the one in
which he sells. Thus proper indemnity is based not on the assured’s
selling price but on the cost to him.

In the case of buildings, the proper basis of indemnity is estab-
lished on the principle of replacement less depreciation. It is not
assumed that the assured is entitled to new for old at no expense to
himself. There is here, of course, no established market to fall back
on and adjustments must be made on the basis of appraisals. The
assumption of the indemmity is the provision of the assured with
another building with a value equal to the one destroyed.

SPECIAL FEATURES OF FOREST VALUATION

The insurance of forest propertics will be somewhat unique and
will involve a technique new in some respects but with no modifica-
tion of essentinl principles. Forests are not analogons to buildings
in that they cannot be reconstructed after a fire. Neither are they
exactly like stocls of goods, in that they are not movable and can-
not be replaced on the assured’s premises (except perhaps in the
case of very young artificial plantations). In thelr insurance as-
pects, however, they resemble stocks of goods more than anything
vlse, When we speak of the insurance of forests we really mean the
insurance of actual or potential forest products on the stump. It
is these forest procducts that have a tangible insmrable value for
which there is an economic need of insurance protection,

These actual and potentinl forest products are really the stock
in trade of the thmber industry and, even though many times it would
be difficnit or impossible to buy other standing timber that would
exactly match the destroved timber, nevertheless an adjustment,
for purposes of this study, must be nssumed on the basis of what
it would cost to buy such timber if it were available.

Tt can be expected that on occasion assureds will urge speclal
values for theiv particular tracts because loss of timber has necessi-
tated shutting down or moving their plants. These cxtra losses ave
not, however, elements of property damage but of loss of use, busi-
ness nterruption, or loss of profits, and the special forms of insur-
ance to cover them are ordinarily obtainable. This report is econ-
fined to the various aspects of property insurance. Use and occu-
pancy, business interruption, and profits insurance will not be
discussed.

There are two main classes of forest property: Merchantable tim-
ber and naturally grown second growth or reproduction (ummer-
chantable timber). There is also a third class which is so far of
minor importance in this country, though as time goes on its im-
portance may increase. This is the class of artificial plantations,
which occcupies a somewhat unique position with respect to its
insurance possibilities and the technique required to cover it.

In the Douglas fir region merchantable timber is mainly derived
from trees 20 inches or more in diameter at breast height. While
under practical conditions a degree of merchantability is recognized
for stands of trees smaller than this, in some specially favored cases,
the needs of this discussion will be met if only the larger sizes uve
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discussed. This is the class of timber ordinarily considered mer-
chantable by the established lumber industry. In portions of the pine
regions trees somewhat smaller have been regarded as merchantable,
In the future, whether or not a tree of a given size is considered|
merchantable will depend mainly on local conditions as they are af-
fected by the market and by the methods of logging and forest
management that are being applied.

The most universal expression used in connection with timber

. values is the word “stumpage.” Unfortunately, this word is not uni-
formly applied. Trade practices vary in different parts of the
country with consequent varying connotations for stumpage. What-
ever the local variafions may be, however, stumpage always applies to
the value in the tree as it stands in the woods unsevered from the
stump. It may mean the consideration paid for the vight to cut the
tree and remove the logs immediately. It may imply a considevation
paid for the right reserved to cut at some time in the future, which is
a very different thing, Or, it may simply be a figure derived by
dividing the total price or assuned valuc of a tract by the estimated
quantity of timber on it, reducing the total to terms of unit values.

No real progress in discussion can be made without some more or
less wrbitrary narrowing of the definition of stumpagme. The most
logical method is to adopt a term that has already come into use in
connection with other economic investigations in the industry. This
is “stumpage conversion”, the stumpage-conversion value being the
value for immediate operation and manufacture.

In this connection it is important to observe that the word “im.
mediate’” is of special significance. The privilege of removing a tree
at some later time is not as valuable as the privilege of removing it
now, other conditions remaining the same. In practice, of course,
other conditions usually co not remain quite the same, but the direc-
tion and amount of change are uncertain. Meanwhile some definite
Habilities are incurred, such as taxes and interest on the money tied
up and the indefinite liability of contingent risk of loss or damage.
Therefore, mature, or nearly mature, timber hought for future con-
version has a less definitely demonstrable value than timber which is
to be converted at once.

Obviously, then, since much of the timber in the Pacific coast
territory can be liquidated through conversion only at some future
time, it is difficult to assign a definite value to it, and speculative
opimon must rule. The point chiefly worthy of note is that sound
speculative opinion will be guided, not by the amount of the cumn-
lated capital investment, but by the combined effect of probable
conversion values and probable length of time prior to actual con-
version.

While it is true that physical change may increase rather than off-
set the liabilities incurred during the waiting period, nevertheless,
in the past, an intangible-asset factor has strengthened the pesition
of the timber owner, at least in part, This is the gradual rise that
has taken place in log values and consequently in stumpage-conver-
sion values,

Thronghout the history of the industry in the West the locations
of the log markets have been practically stationary. Convertible
timber has, cn the other hand, steadily refreated from these markets
as successive zones have been entered and, in turn, cut out. In spite




FOREST FIRE INSURANCE 23

of the gradually increased cost of log production that has resulted
from going farther and into less favorable operating chances, average
stumpage-conversion values have increased because of an increasing
differential between delivered log priees and log-delivery costs. Be-
tween 1900 and 1926 this incresse in stumpage-conversion velues in
the Douglas fir region amounted to an average of 14 cents per year
(8). The true values of given tracts that have remuined unoperated
have increased at a more rapid rate than this, By true values 18
meant the actual sound values, not speculative or transitory values.

Whether this same trend will continue in the future, no one can
definitely tell. Authoritative opinion on the point is somewhat con-
troversial. Whether or not it does is of academic interest only, so
far as this discussion is concerned, as will be explained. It is never-
theless important that underwriters and adjusters understand clearly
that these trends have operated in the past, in order that they may
Lave a basis for intelligent guidance in their judgment of values that
are derived from future conversion prospects only.

That the tendeney during the past for stumpage-conversion values
to inerease is of neademic mterest only is due to the absence of any
certainty as to whether it will continue in the future. This uncer-
tainty of the future mulkes some discounting of past experience desir-
able.” Such discounts are sometimes, however, not heavy enough,
with the result that speculative values are distorted upward. At
the time of any given loss in o speculative property. the indemmity
must be made on the basis of the speculative value that is supported
by the weight of opinien at the time. Since the carrier is obligated
to provide the assured with means to acquire another equally desirable
property immediately, it must pay him an indemnity that ig in line
with the speculative values prevailing at the time. These values
will be dictated by the consensus of opinion of the men who are
actually engaged in ownership and acquisition. Underwriters and
adjusters will aecordingly always be obliged to base their practice
on aetual prices provailing, subject to such improvement as o complete
understanding of underlying principles enables them to make.

The author’s preference, as a foresler, would be to discuss this
matter of forest valnation from the point of view of forests as con-
tinuously producing rather than as liquid properties. Forest insur-
ance wil{ of necessity be & wholly practical undertaking and, as snch,
must follow rather than initiate developments. The existence of
insurance will, in itself, be an aid to the development ol better forest
practices. Proponents of forest insurance will, it is hoped, continue
to be proponents of Improvement in forestry methods. Meanwhile,
the present discussion must adhere fo existing conditions. There is
no reason to believe that any great difficulty would be enconmntared in
adapting insurance-valuation practice to forests actually under sus-
tained-yield management where proper indemnity wonld be a meas-
ure of the actual growing-stock \'z]lue. Such a condition will not
exist in practice, of course, until most forests are actually valued
that way.

Underwriters and adjusters can expect to encounter three main
classes of insurable interests in timber, in addition to the ubiquitous
mortgagee iuterest which needs no special attention. These are
represented by: (1) Nonoperating owners of both timber and land:
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(2) operating owners of both timber and land; and (3) operating
owners of timber only.

In the first class come all those who have made investments in tim-
berlands for speculative profits only and who hold it for liquidation
through en bloc sale or piecemeal stumpage conversion. They do
not intend to do any logging themselves in any event, and will effect
stumpage conversion, 1f at all, through sale to an cperator., The
governing principles of insurance valuation of such properties have
already been discussed. Valuations based on speculative opinion
nust be the rule, )

Class 2 includes all the lumber mannfacturers who own timber in
connection with their operations and such Joggers as may have actu-
ally bought timber propertics outright, land fee and all. These
owners have bought en bloc and are, in effect, selling piccemesl.
Since they arve actuully operating, their properlies must inevitably
be equipped with operating facilities. Their liguidation prospects,
therefore, are predictable with reasonable definitencss. There has
been a distinct lessening of the influence of the speculative element
which is, after all, mainly inherent in the uncertainty as to how
soon it may be possible to liquidate the property or, at least, to
make it begin to produce some cash income. Sucl an owner cannot
be satisfted by the paynient of an indenmity that will enable him only
to buy timber that cannot be made operable or lignidable without a
new advance of capital, since the eapital advance already made,
whether deliberate or fortuitous, hus been reflected in an actual en-
hancement in the value of the timber aifected.

If the owner of 10,000,000 feet of timber has installed spur track-
age through it at a cost of $10,000 he has enhanced the value of the
timber at the rate of $1 per 1,000 feet. It this were not true the
expenditure in trackage would have been thrown away. In any
event, then, when timber that is under actual operation is destroyed,
the unrecoverable capital advance that has been made agninst it is
a proper item of property damage and mnst be reimbursed in the
indemmnity.

This enhancement is not, however, a sum over and above the stump-
age-conversion vilue but i3 a part of it. Proper indemnity will be
arrived at by adding the unrecoverable capital advance to the proper
depletion reserve requirement, and will be the sum of fhese two
figures only.

This owner’s market, in which he buys timber, is the market in
which timber tracts are sold en bloc, as has been stated. His settled
business policy is, or should be if he intends to stay in business and
keep sound accounts, to reserve out of cach year's entiing receipts, a
sum capable of purchasing in the en bloe market, that year, a quan-
tity of standing timber equal to the amount cut. From the insur-
ance point of view it mukes no difference whether he is 1 “eut-out and
get-out” operator. His actual property loss is always what it would
cost the insurance carrier, buying as he has bought, to provide him
with other timber equally ready for immediate operation (i. e., with
operating capital advance made).

Figure 1 15 a diagrammatic presentation of a complete lumber
manufacturing undertaking which owns a supply of timber suffi-
cient for 20 years, Average values and costs per 1,000 board feet for
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g b-year period, as reported by the West Coast Lumbermen’s Asso-
ciation, ave given for the purpose of clear illustration. If, in this
case, the first year’s cut is lost just after the operating capital ad-
vance has been made it will still be possible to move into the second
year’s cutting area and subsiitute that for the first. There are, then,
only 19 years of operation ahead instead of 20, No ullowance needs
to be made for the expense of taking up track and maving equip-
ment becanse that would have had to be dene anvway. The oppor-
tunity of obtaining u cash reserve for depletion out of the first year's
cut has, however, been irrevocably lost.” This is a true liability on
the insurance cnrrier. Likewise the true capital advance for operat-
ing the first year’s cut has been irrevocably lost and is a liability on
the carricr since it is an clement of actual property value in' the
timber, Loss of time in making the change is, however, an clement
of business interruption and cannot be indemnified under property-
damage insurance. In fact it is questionable whether there is any
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loss here, stnee the change would have had to be made in any event.

Class 3 includes mainly loggers who have paid timberland owners
in advance for cutting rights. Ordinarily only a l-yeur supply of
timber will be involved, though there may be exceptions to this.
Timber owners of this ¢luss will ordinarily be deing business i a
marlket in which unit prices paid arc higher than they are in classes
1 and 2. This is because these owners are mainly piecemeal buyers
who risk no capital investment against rveturns in future yeavs.
Those who do buy only a 1-year supply at a time wiil be found to
be paying full stumpage-conversion prices, and proper indemnity
for them will be this figure plus the unrecoverable capital advance
they may have made, as is explained under class 2. Owners of this
class will recover, as proper indemnity, higher unit values than will
owners in the other two classes, and should carry correspondingly
more insurance under their policies.

This seemingly paradoxical situation is easily explained when it
is realized that insurance does not protect the thing itself but the
property interest, Thus differences in classes of ownership demand
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differences in insurance cover and indemnity. Take, for example,
any random article, as a piece of furniture. For insurance urposes
it 18 worth, to the manufacturer, what it has cost him to make it; to
the wholesaler, what it costs him to buy it from the manufacturer; to
the retailer, what it costs from the wholesaler; and to the householder,
what he has to pay the retailer for it. Here, then, are four different
insurable values for the same piece of property. éimilarly there are
ab least three different bases of valuation of standing merchantable
timber, depending on who owns it. The analogy is not precise, but
the principle is probably sufliciently well established.

Individual cases will be encountered in practice in which the unre-
coverable capital advance has not been made by the owner but is in
the form of an improvement, public or private, which has bestowed
upon the timber a differentinl advantage that is wholly fortuitous.
It may be o public highway on which truck logging is economically
feasible, or it may be a sawmill erected primarnily to manufacture
other timber but willing to buy the timber 1n question. After loss of
timber so located, unless the insurance carrier indemnifies the owner
with liberality sullicient to enable him to procure other timber equally
ready for sale on the same terms, it has not indemnified him
adeqguately,

It is only meant here to emphasize that any unvecoverable capital
advance, whether deliberate or fortuitous, is an entirely proper ele-
ment of property value, since it imparts to the timber a differential
advantage not enjoyed by other timber against which such an advance
has not been made.

As has been stated, the most common interpretaiion of the term
“mmerchantable” is an expression of size of the tree. Trees smaller
than 20 inches in diameter are not ordinarily considered to be mer-
chantable by the established Jumber industry in muneh of the territory
under discussion. When “anmerchantable timber” is referred to,
thevefore, stands of frees maimly smaller than this arve implied. In
actual practice no hard and fast line can be drawn, because there have
existed in tines past, in some localities, recognizable stumpage-con-
version markets for the lavger sizes of unmerchantable timber for
saw-timber purposes. A certain value can also be said to be realiz-
able from sm:tl} trees for fuel where only short hauls to market are
involved.

TilE PROGLEM OF VALUATION OF UNMERCHANTASLE GROWTH

Except on certain unfavorable growing sites, mainly in mountain
or seancoust areas, stands of trees generally smaller than 20 inches in
dizmeter are second growth. In the aggregate thereisalarge amount
of this type of timber growth scattered throughout the territory here
considered, The amount to which any present value could be said
to attach for saw timber or fuel purpoeses is, however, a small part of
the total. By far the greater portion derives what value it has from
the prospect that it will one day become truly merchantable In the
ordinary sense of the word. Ifs present value depends on estimates
as to when it will become merchantable and marketable,

The small portion that can be called markeiable today can be in-
sured like timber of merchantable size according to the class of own-
ership and situation with respect to operating, Because there is still
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so much timber already of merchantable size, little interest has as yet
developed in the ownership of second-growth stands and speeulafive
opinion has not established anything like adequate value indexes.
The smaller the sizes of the {rees considered the more this is true, and
it will undoubtedly be a long time before there can be said to be any
real market for small reprorﬁlction.

Forestry cannot function without young trees, and if private own-
ers are to practice forestry they must own young trees, 1f forest
insurance is to function as an mtegral element of private forestry,
it must attempt to devise a means whereby second growth and repro-
duetion can be insured with success and satisfaction fo both parties
to the contract. As private forestry develops it will be reasonable
to expect that the keenest demand for forest insurance will be for
second-growth stands partly becruse Josses will be wholly uhrecov-
erable through salvage and partly beeause of the long time that one
owner must hold any single unit area,

In the absence of any better basis for valuation the snggestion has
been made that indemnity might be paid for losses in second growth
and reproduction as determined by what they actually cost the owner
in money paid out. This would normaliy be represented by a sum
arrived at by adding to the purchase price, if any, the annual and
periodic payments for taxes, protection, administration, or other
maintenanes costs, with allowance for veasonable compound interest
cunlation, Ordinarily no purchase price would boe invelved. Much
of the second growth and reproduction privately owned today is the
gratuitous result of the natural restocking of areas previously cuf or
burned. It conld accordingly be expected thut the comulated mainte.
nance expenses with interest would comprise the tetal basis of value
in the majority of cases.

The reforestation laws of Oregon and Washington reduce annnal
taxes on this form of property to a minimum. Classification is pro-
vided for, after which a tax of about 5 cents per acre is collected,
If 5 cents per acru per year is allowed for profection (probably an
ample amount), and 3 cents for imcidentals, the total is 13 cents
per acre per year. Allowing compound interest at 314 percent. then,
cumnlated capital investments would amount to the following at
various stages of growth:

Per aore
AL 20 yenrs of Afee o o e o $3.47
AL 40 venrs of RZO e e o mm— 10, 48
AL GO yeNrS OF AHC o e e i ot 25, 95
At 80 vears of age___. . 3. o0

Allowing the cost at 80 years to expand to $77.55 per acre, that is,
adding slightly more than another 0.5 percent, would cover the cost
of fire insurance for the whole period on the basis of average premi-
nms suggested in this report. With a yield of 50,000 board feet of
timber products, & not unreasonable expectation for much of the
Iand in the fir region, 2 unit conversion valué ot $1.55 would liquidate
this cumnlation. ~ Land that will not justify such an annunal expense
either ought not to be held, or means should be devised for main-
taining it at less expense. All that is intended here, in any event,
is to illustrate the principle of the cumulative annual expense as a
method of valuation of Immature growth.
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From the insurance point of view, of course, it might result in
the owner’s always having more money tied up than he would require
to buy another property equally valuable to him with consequent e1-
couragement of the moral hazard. To this the only answer 1s that it
might conceivably be found, in actual practice, that the manner sug-
gested is the most practical method of appraising these values. After
all, moral hazard is not increased if the insured owner still prefers not
to have a loss and sincerely cooperates in the protection of his
property.

Underwriters and adjusters must necessarily lmow something of
prices at which various classes and types of unmerchantable timber
are actnally changing hands, Whether it would be found that values
indicated by these nrices would be badly out of line with values indi-
cated by cumulated expenses it is very difficult now to guess, Much
will depend on future developments in forest practice and policy.

It may be that before long other and more direct methods of
appraising the values of unmerchantable stands may become prac-
ticable, or may be so even now, in some cases. The method proposed
above is only intended to serve where no better basis is available,

. It 3s too early yet to make more than these indefinite suggestions

for the valustion of unmerchantable timber, second growth, and
reproduction, Each separate ease will have to be considered on its
individual merits when the application or report of loss comes in.
Quality, location, speculative value, and capital investment tiad up
will all have to be given due consideration. ~The usual underwriting
factors of reputation, policy, and financial standing of the owner
will also pluy their parts. In insurance, and especiaily in fire insur-
ance, there is no escape from consideration of the personal element.
Underwriters are meny times Joath to accept liability on property of
acceptable physical hazard and definite insurable value solely on the
ground of uncertaintr as to the integrity, moral responsibility, or
financial security of the owner. Conversely, they are in priunciple,
and entirely properly, disposed toward liberality in the acceptunce
of lability subject to greater physical hazard or less definite value
if the assured’s integrity, moral responsibility, and financial security
are unquestioned. They want to feel that, in spite of his insurance
protection, the assured will still prefer not to have a loss. It would
appear that this consideration will be an inevitable factor in the
insurance of nmmerchantable timber,

ARTITICIAL FOREST PLANTATIONS

In view of the activity already developing in the establishment of
privately owned artificial forest plantations, some consideration
should be given to the principles of valuation that may be involved
in them, since if forest insurance becomes a fact there will undoubi-
edly be some demand for cover for plantations.

It can be believed that there will be no great danger in adopting
the principle of insuring newly estallished a1tificinl plantations on
the basis of their cost (or a figure approximately what they should
have cost if, for any reason, the actual cost was excessive). The very
fact of their establishment can, with very few exceptions, be taken as
an indication of the integrity, moral Tesponsibility, and financial
security of the owners,
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The capital investment in a plantation inevitably increases zs time
goes on, since it produces no income but absorbs lost interest on its
cost and items of annunal expense for maintenance and protection.
In practice it might be suggested that this increase could be, at least
in part, allowed for by more or less arbitrary agreement, always bear-
Ing in mind that sooner or later a plantation is indistinguishable
from a naturally grown stand.

Possibly it. would be sufficient to cover only the cost of planting
for the first 5 years, thereafter making moderate allowance for in-
creasing capital investment in the form of percentage additions so
long as the plantation remained in the hands of the original owner
who did the planting. Inereased care will be necessary in the insur-
ance of purchased or inherited plantations because of the change that
is wrought in the personal element. It is also a vecogrized fact
that under ordinary conditions several years would have to elapse
before there would be any probability that a plantation could be
sold for even as much as its original cost.

No plantation has an intrinsie value greater than that possessed
by any stand of natural repreduction equally good and equally well
situated. The only basis for a separate classification is in the per-
sonal element, If this is borne in mind the Insurance of plantations
can probably be kept on solid ground. There would inevitably come
a time in the life of any successful plantation when its insurance
status would be the sanie as that of natnral growth, regardiess of any
other consideration. The essence of the problem is to scule the in-
erease of value with the increase of awge correctly for insurance
purposes. Actual insurance practice will firnish the best guide to
definite principles. Meanwhile conservative values must be the rule,

As a part of the national forestry proaram, forest fire insurance
will faif in its purpose if it does not provide for insurance on stands
of second growth and reproduction.  As a practical business under-
taking it is restrained by the necessity of adhering to sound principles.
Tt will inevitably fail if insurances are written and indemnities paid
on the basis of too high vailues. It will not necessarily fail if tao low
values are used, provided preniam charges are reduced accordingly
and the property owners are not misled as to the ratio between full
values and the insurance protection.

It may be desirabie to provide for this safety factor through the
use of n partial-value clause, at least during the experimental stages
of actual writing. This provision is discussed in detail eisewhere
in this report.

NEED FOR CONTINTDOUZ STUDY

It is not believed that this report should go beyond this point in
the discussion of forest values, Any more detailed work might ecasily
very soon become obsolete. Detailed studies of values should go on
coneurrently with the development of actual insuranmce, each mdi-
vidual case being given special attention. During the early stages,
particularly, very careful study should be made, including altention
to sound valoes of second growth and reproduction and the costs of
establishing artificial plantations. Probably at least one man shonld
devote all of his time to it, keeping himself closely informed through
a1l possible chunnels and personally reviewing each application and
daily report.
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The problem of forest valuation for fire-insurance purposes will
be & difficult one and will require very careful attention, It should
not, however, be insurmountable, and there will still be plenty of
opportunity for insurance to function and perform a highly useful
service in this field.

ADJUSTMENT OF LOSSES IN FOREST FIRE INSURANCE

Speed in loss adjustment where all conditions surronnding the
loss are beyond question is one of the principal competitive clements
of the fire-insurance business., To have adjusters examine the loss
quickly and to get payment into the hands of the assured as soon
as possible after proofs have been accepted ave settled policies of the
business. Agents and companies like to gain reputations as quick
settlers, believing, probably not without basis, that their competitive
position is thus strengthened.

There can be no objection to this practice if the equity of loss ad-
justment is not impaired by it. It is really small consolation to
an indemnified assured to realize that he got his money quickly if he
also realizes that the Joss was greater than the amount for which
he settled. It is always possible that a quick adjustment may be an
erroneous one, had from the company’s point of view if payment is
too high and bad for the assured if it is too low.

DELAYED ADJUSTMENT DESIRABLE

The peculiar conditions prevailing with respeet to forest fire in-
surance will make rapid loss adjustment practically impossible. This
is due to the wlmost general fact that it is not possibllc to fell what
the damage has been until a congiderable time after the fire. Trees
often require a year or more to show definitely whether or not they
have been damaged or killed by a fire. It will be the best practice
to delay damage appraisal until it may be definitely determined
whether any individual tree is damaged or undamaged, alive or dead.

It iz undoubtedly safe to say that there will be no difliculty what-
ever, in any event. in appraiging damage m the Pacific coast terri-
tory at the end of the next growing season succeeding the date of the
fire. Thus Insses from fires cecurring in 1934 would not be finally
adjusted until the {all of 1935, whether they were spring, summer,
or fall fires.

Where damage is confined to young plantations ov natural repro-
duction, this wait will not always be imperative, but it should be the
rule if the trees involved are more than 15 ov 20 feet high.

TECHNIQOUE AND POLICT OF APPRAIBAL AND ADIUSTMIENT

Any experienced timber eruiser who is familiar with the cruising
technique of the region can male satisfactory damage appraisals with
very little supplementary instruction.

I%’is essential to know what the quantity and quality of the immedi-
ately liquidable or speculatively held timber was prior to the damage,
and the quantity an('l quality of that remaining. Accurate determina-
{ion of the area burned is essential. Mapping work must, of course,
make accurate location with respect to the legal survey, in order that
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proper check may be mads with the coverage in the policy and the
assured’s fitle.

Where speculatively held timber is lost there will often be no
immediate prospects of salvage, and the index of the indemnity is the
full amount of the timber killed or damaged. Title to the damaged
portion of the timber passes to the carrier who has paid the indemnity,
so that he may get what benefit may be derived from future salvage
possibilities.

The damage in immediately liquidable timber is the difference
between its value prior to the fire and the sulvage value after. There
is always some loss due to degrade and increased breakage, which
increases during the time betweon the fire and the time of cutting for
salvage. As tlis period lengthens, the effects of decay and other
deterioration will increase the total mnount of damage. These Josses
ire more serious in hemlock, spruce, and pine than in Douglas fir.
The killing of mature cedar by fire, unless the wood is hurned, con-
stitutes a still loss severe loss, since cedar does not deca y as rapidly
as most other woods,

In adjusting Iosses on timber near active logging operations, which
would be cut within o few yeurs in any event, the adjuster must
slways endeavor to persuade the assured to modity his cutting plan
so far as he can without undue expense, so that the salvage realization
may be as large as possible. If an owner is uninsured he will always
try to salvage his burned timber us quickly as possible. The existesive
of insurance protection should not cause this practice to be modified.
The adjuster sheuld not endeavor to enforce sialvage in o manner
different from that which the assured would have adopled without
insurance; but, on the other hand, slackness on the part of the assared
should not be allowed. The standurds of salvage must be the smna
whether or not insurance protection is maintained.

There is no need here to go into the details of the technique ¢f
determining volume of timber per acre where timber of merchantable
sizes Is involved. For purposes of estimating damage to unmer-
chantable stands where small-sized frecs are involved, the use of the
so-called stocked quadrat system (4) is recommended. The adjust-
ment of losses in second-growth and reproduction stands can be ex-
pected to present a number of problems. To attempt to enumerate
them here or to advise the adjuster how to deal with the assured, or
vice versa, would be an impossible task. The problems will have to
be recognized as they come up and solved by agreement, one special
case ab & time, always bearing in mird ‘the principles of good
insurance.

When the extent of the damage in thousands of feet of timber or
acres of young growth has been determined, there still remains the
necessity of assigning proper unit values in terms of dollars before
the indemnity payment can be made.

The princip][{):s governing forest valuation for fire-insurance pur-

poses have been discussed. It should be mentioned here, however,
that there is one activity connected with loss adjustments that does
rot need to be delayed but ean sometimes be taken up soon after the
fire. This is the agreement as to unit values which can be made be-
tween the assured and the adjuster at any convenient time. If, for
example, an assured reports a fire on his property, an adjuster ean
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visit him ab any time, and after study and conference, sign an agree-
ment with him as to the unit values involved. Then, as soon as the
extent of the damage is determined through the field cruising, the
Indemnity can be figured and the loss paid.

The practice of basing adjustments on “woods run” or “camp run”
should be closely adhered to. It is to be noted that although the
assured sells logs, he buys trees, so that, while quality must of neces-
sity be faken into consideration and the proportions of the total
volume in no. 1, no. 2, and no. 3 logs admitted as an indication of
quality, nevertheless tho terms of the policy presuppose the reim-
bursement of the owner in standing trees, and an average should
always be struck before making the final caleulation. I# agreement
can be reached between the assitred and the adjuster as to the average
quality of the damaged timber, the unit value can be established prior
to the determination of the extent of the damage. The evidence con-
tained in previously made cruise reports mmy be acceptable. "The
assured’s own records of actual cutting on adjacent ureas may give
suflicient indication, or there may be other ways of arriving at this
mformation.

If, however, no basis for agreement as to quality exists prior to the
production of figures by an adjustment cruise of the burned area,
the agreement as to extent of damage and unit values involved will
have to be made simultancously. It will probably always be necoes-
sary for the estimator of the extent of dummge also to determine the
qualities involved, even if for no more than a rough check.

It will unquestionably be essential that representatives of both
parties be inclnded in the dumage-cruising party. Whether they
should invarmably be invested with the power of arbitrators and
should, between themselves, choose a third, it is not at prosent pos-
sible to state.  There ‘are some very apparent advantazes, however,
in such practice.  Unless the assured and the adjuster contemplate
doing the actual field cruising work themselves and agreeing as they
g0, it would appear that two cruises would be necessary, one for the
assured and one for the eavrier. This duphication could be avoided
by the appointment of one cruising party with power of arbitration,
its findings o be binding on both parties. If this appears to hao
a somewhat harsh policy, it can be argued in justification that many
losses now go to arbitration before they are settied and the adjnsi-
ment of losses in standing timber will muany times possess very unique
characteristics. A truly economical method of procedure will some-
times be dificnlt to achieve. In Norway all forest fire loss adjust-
ments are invariably referred to avbitrators as a matter of principle.

It is realized that this discussion of the problem of adjnstment
of forest property losses is brief. Nevertheless it is not felt that a
more detailed discussion would be justified here. The great mul-
tiphicity of possibilities makes an accurate prediction of exact prac-
tice in specific cases impossible. The general principles outhned
abeve will probably be found applieable. Experience and practice
may very hitely disclose other general principles now unknown,
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THE FOREST FIRE INSURANCE STUDY
BASIC CONSIDERATIONS

The study of insurance conditions in an almost entirely new ficld,
in which practically no insurance is in force, faces some haflling
problems.  There is no experience to use as a guide; no precedents
have heen established. TFurthermore, in the forests, present-duy
conditions have existed for only a relatively short fime and the
statistical hase is accordingly narrow. Hence the statistical data
must be as accurate as it is humanly possible to make them, available
time and funds considered.

Without question, the first information that an underwriter would
want fo have is the logs cost, ov how much, in all probability, will be
lost, damaged, or destrayed out of a given mnount of property. The
loss cost 1s divectly dependent on the so-called burning ratio. If,
out of a totul value of $1,060,000, praperty to the value of $1,000 is
lost, the burning ratio is 0.1 percent, and the loss cost ig 10 cents per
thousand dollars of value.

Next, the experienced underwriter requires specific knowledge con-
cerning hazurd factors, their nature and influences, and the range
hetween the lowest and the highest hazards of individual property
nnits. Most important of all he must have an idea as to how nuch
business ¢an prebably be done in the elass and to what extent
liability can be spread, or to what extent the law of avernges will
operate.  As has already been stated, the best aid to a large volume
of business and a wide spread of liability is an accurate and equitable
premium rate schedule. Other things being equal, it is mainly
through such a device that the insuranee can be made cqually af-
tractive Lo all owners regurdless of relative hazard, An accirate
ating schedule furthermore enables the insnrance earvier to pay
losses on the basgis upon which it collects premium. This desiders-
tum can be achieved in no other way.

This imposes the necessity of knowing what influences bear on the
loss cost Lhrough variable hazard conditions. The best measure of
msurance loss costs Is the broad insurance experience of the past,
properly analyzed and expressed; but, having access to no such data,
i is necessary in this study to base the estimaie of probable future
loss costs on the past experience of timber and forest properties as
a whole, It is highly desirable to produce a schedule of rates that
will make insurance equally attractive to all owners whether their
hazards are high or low. Tn fact, unless premium is charged at a
rate that expresses to a practical extent the relative hazard incurred,
no material success can be achieved. Insurance based on a flat pre-
mium charge expressing the grand average of hazard would be fore-
doomed to Tailure. All the owners of properties with low hazards
would refuse to insure at what would be for them excessive costs,
whereas the premium rate would be most attractive to all owners of
properties of more than average hazard. The resull would e the
collection of premium on the basis of the average and the payment
of losses on the basis of the worst only, and success would be impos-
sible.

It is fully realized that an estimate of future insurance loss costs
derived wholly from a study of the experience of uninsured proper-
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ties would necessarily be fallacious at least so far as the cnd result
is concerned. The very introduction of insurance will produce dis-
tortions. The only recourse is the application of an arbitrary safety
factor to be used through an experimental period until it is possible
to make corrections from actual experience.

While the possible end result is subject to distortion, many internal
effects are entirely independent of the fuctor of insurance and can
be studied in uninsured properties with cqual facility and accuracy
p to the limit of the adequacy of obtainable data. All eflects of the
elements of relative physical hazard operate with complete impar-
tiality on insured and uninsured properties, whether causative and
starting fives or contributive and affecting their serionsness. Thus,
if adequate data arc obtainable, an estimate of hazard, and conse-
quently of probable loss cost, can be made that will be actuarially cox-
reet in its internal relative expressions, insurance or no insurance.
The conduct of this inquiry has been guided by the recognition of
this fact. The findings are hased on an analysis and classification
of the comprehensive fire experience of forest propertics in the ter-
ritory for a 10-year period in a manner that painstaking preliminary
study indicated to be best adapted to the requirements.

A study of the experience of 20 years would be, other things being
equal, distinetly preferable and productive of move aunthoritative con-
clusions. Under existing conditions, however, this is not practicable.
The forest fire loss data for the years previous to about 1920 are not
sufficiently reliable for intensive study. At about that time fire re-
ports were brought to something lilke the standurd of accuracy and

completeness required for actuarial wse. The practice of the study
has been based on the policy that it is better to depend mainly on
fewer but more relialle data. The fire records for the deeade 1911 to
1920, therefore, were only examnined extensively for a determination
of their general indications.

TR ORIMNARY FORM OF FIRE-INSURANCE EXPFERIMENTATION

In ordinary practice many serious difficulties are encountered in
connection with the experimental introduction of a new form of insur-
ance cover. In the field of fire insurance, at least, it has been custom-
ary when o demund seemed to be arvising for a hitherlo unknown type
of protection to conduct the research through the medium of experi-
mental writing. In order that this may be done, of course, some pre-
Hminary study must be made to determine 1I:Jrob.iﬂ.)lra loss costs, hazard
influences, spread of liability, and volume of premium income.” On the
strength of such a preliminary inquiry, which is ordinarily quite
extensive in character, a tentative system of rates and rvating, includ-
ing what are believed to be at least adequate factors of safety, is issued.
Using this rating system, together with what seem to be necessary
policy contract stipulations, the attempt is then made to obtain as
much desirable business as possible, the idea being that as business is
done and experience gained, the required refinements and corrections
can be made.

In theory, this method of developing a new type of insurance cover
is sound. It has, however, two major shortecomings. The first of
these is the length of time required to bring the system to approxi-
mate perfection. This is because it depends for its supply of experi-
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ence data only on the business actually transacted. Since it always
requires o period of years to build up a class of business, the statisti-
cal base is certain to be relatively narrow for a considerable time so
that new combinations of circumstances, hitherto unknown, are con-
tinually being encountered, The uncertainty as to whether these cir-
cumstances are normal or abnormal is sure to have a disquieting effect
on the underwriters and to interfere with the opportunity afforded
the class of business to demonstrate its real character. It is argued
that, the basis of insurance being the law of uverages, no real indica-
tion can be had of possibilities until the extent of the demand is
known, the operation of the law requiring volume, If volume is not
obtainable success cannot be achieved.

The second of these is the uncertainties surrounding new ventures,
impelling the experimenting nnderwriters to demand o factor of
satety between premium income and estimated loss costs large enough
to give promise of covering the unknown contingencies. This has tha
effect of creating rates that are often relatively so high that it is
difficult to persuade the owners to buy the insurauce, particularly if
they believe their hazard is overestimated by the rate. Liability lim-
its, imposed as snfeguards, alse often detract from the doesirn bility of
the cover. The experience on much of the best business is thus lost
and the statistics gathered by the insurers indicate the class as worse
than it actually is.  Ordinarily, if the class is large cnouglh, a work-
ing practice, satisfactory to both sides, eventually develops. Tire
and theft insurance for automobiles s n conspicuous example of the
successful working of this method. Various forms of insurance
agninst hazards arising from aviation, inland marine insurance, and
forest fire insurance can be cited as experimental forms now in various
stages of development through the applieation of this method.

No particular issue js taken here with the established practice of
expertmental underwriting exeept as to the time involved. Tt is the
writer’s belief that in the ense of forest fire insurance u pavticulurly
long time would be required for this method fo produce a truly
adequate and practical form of cover, It wonld Pprobably be al-
most impossible to find a class of property inherently so poorly
adapted, for a number of reasons, to this method of stidy. Forest
propertics for one thing appear to violate, in almost all of their
characteristics, most of the established principles of fire underwriters.

Another reason why the present practice of experimental under-
writing is not ::pplicable to forest l}roperty is that the profit margin
of forestry practice is now so small that a high insurance Premium,
such as is required in experimental underwriting, wipes out too
much of it. k\-[ost experimental underwriting develops when the
business itself is in un experimental stage and when possible profits
are large, permitting the payment of relatively high insurance
premiums.

It therefore seems entirely proper to approach the vesearch into
forest fire insurance in whaf practically amounts to a reverse order.
In other words, it appears that an opportunity exists to get the statis-
tics first and to launch the business afterward, if it appears justified.
So far as the writer knows, this study embodies the frst compre.
hensive attempt to apply this method. ™ It is hoped that indications
as to its general merits may be brought out,
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METHON OF DEVELOPMENT OF STATISTICAL DETAIL

It has been stated that somewhat over a decade ago the keepin
of forest fire records in the territory studied was brought to a stancE
ard commensurate with that of actuarial practice. 'While the original
research that has been earried on in connection with this inquiry indi-
cates this to be a fact, it is also nevertheless true that these records
say very little as to details.  Since, however, they are anthoritative
as to the sum total of the loss experienced they do give an ull-
important starting point.

Since these recovds do not tell enouglt of the story, other menns of
obtaining more information had to be devised. The work of the
inquiry has accordingly comprised a number of phases directed
toward (1) verifying the nceuracy of the existing vecords and (2)
obtaining, analyzing, and interpreting a velume of supplementary
data making possible a number of highly essentiad refinements.  The
original data gave an almost bare but authoritative indication of
the avernge loss cost.  The refinements desived are these which male
possible a proper gradation of the premium rate through all the
varving degrees of hazurd. so that each individual owner may be
asked to puy preminm in practieal proportion fo the actual hazard to
his property.

The exact methads of collecting, analyzing, and interpreting sup-
Plementary data for the purpose of refining und clarvifying the hazard-
rating process are t]osm-lhed] in detail on subsequent pages. Broadly
speaking, the phases of detailed study cover five major subdivisions of
the inquiry as follows; (1) Verification of the nceurncy of the exist-
ing records: (2) study of the influences of the contributive physical
hazards; (3) study of the influences of the causative hazards: (4)
study of the influences of elimatic conditions; and (5) study of the
mfluence of the orpanized protective effort. While these last two
Tuctors ure. to be sure. inherently elements of contributive hazard they
are nevertheless sufliciently distinetive {o merit sepuvale mention,
The inguiry inle either one of them is o study by itself.

A study of hazard and, consequently, of possible rates and rating
systems, although it does not constitute a complete insurance study. is,
nevertheless the kevnote.  On ifs conclusions depends the essential
decision of the general practicability or impracticability of the whole
project.  While no amount of abstract researeh ean. m the absence
of actual practice, give a definitely final answer. the evidence produced
by the abstract inquiry here reported clearly indientes n justifiention
for early promotien of actnal writing us soon as it appears that the
forest owners are disposed toward giving reasonably adequate
support.

FOREST REGIONS COVERED

QENERAL DESCRIPTION

The Pacific coast. ferritory is conceived as embracing primarily the
forested portions of the {hree Pacific Coast Stutes, Washington,
Oregon, and California. Four distinct forest regions are recognized
(fiz. 2). Since the northern ponderosa pine region extends from
eastern Oregon into central Idaho with perfect continuity of silvie
and economic conditions, this portion of the so-called Inland Empire
is also included.
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From the point of view of the available standing timber supply
of the UnitecF States the regions covered by this current phase ol the
study are the most important. It is estimated, in fact, that they
contain approximately two-thirds of all of the privately owned mer-
chantable timber in the country. In addition there are extensive
national-forest and other publicly owned lands that carry timber
potentially available for the Nation’s timber industry. This indus-
try is heavily concentrated in the northwestern portion of the
country, particularly in Oregon and Washington.

It is understood, of course, that in some instances the lines of
demarcation between regions are not clear-cut. This is especially
true in northern Washington and in the territory embracing south-
western Orcgon and northwestern California, In northern Wush-
ington there 1s & very large area cast of the Cascades in which there
is o coniferous mixfure that is neither properly chnracteristic of
the Douglas fir region nor of the ponderosa pine region. Near the
Oregon-California line, and extending for consideruble distunces on
each side in the Siskiyou Mountain region is a transition belt involy-
Ing a mixture of the trees of all four regions without conditions
typical of any one of them. It is believed that detailed study of
these nontypical and transition belts would not be justifiecd—that all
that is required are analyses of the climatic conditions and the degree
of protection afforded them. An arbitrary division, allocating por-
tions to the contiguous established regions, has been made, which,
it is believed, works no serious inequitics on the insurers either in
these belts or in the typical portions of the regions,

What is suid here with respect to the transition bells is also true
of the redwoed region, with some additional considerations. In the
first place, to the Torest fire insurance study, the redwood rerion is
really only a modified form of the Douglas fir region, similar, in
many respects, to the Port Orford cedar belt. Redwood really oc-
curs in what amounts to a special type in a territory that does not
otherwise depart importantly from the Oregon coast portion of the
Douglas fir region. Within the confines of the redwood region there
is a great deal of Douglas fir, western hemlock, Sitka spruce, and
other fir-region species.

The mature redwood itself is characterized by a very low suscepti-
bility from the point of view of insurance in that it is very rarely
killed by fire. Tt is susceptible o fire damage through cat-facing and
occasional burning down, as are all species, but this sort of injury
is not well adapted to the application of the insurance principle.
Furthermore & killed redwood tree, even lying on the ground, is of
very little less value for conversion than & live one unless it happens
to be affected by a subsequent fire. On the whole, the possibility of
serious fire loss in mature redwood timber is not sufficient to create
any material demand for insurance cover.

mmature redwood, at least in the earlier stages, is subject to fire
damage like any other species. That is, depending on conditions at
the time of burning, it may be partially or totally destroyed. This
js also true of the accompanying species in hoth the immature and
merchantable stages. There is not in the redwood region, however,
4 sufficient quantity of timber or a sufficiently wide departure from
conditions found in the other regions to justify any detailed study
of causative ond contributive hazards. Such msurance as may be
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required can safely be written on the basis of what is known of these
factors in the Douglas fir region. The only specific requirements for
the redwood region are detailed climatic designations and a protection
survey. In actual underwriting, of course, specific areas of prohibi-
tive hazard arising from excessive incendiarism or combinations of
other causative hazards may be considered. For a detailed discus-
gion of fire in the redwood region see Fritz ().

The general locations of the four silvic and ‘economic forest regions
covered by this study are shown in figure 2. In many respects, and
particulurly from the viewpoint of the forest insurance study, the
sugar pine-ponderosa pine region differs very little from the ponder-
osn pine region. It is, in actuality, essentially a continuation of this
region with a few rather minor modifieations caused by climate and
soil. _While recognizing a distinetion between east side and west side,
the Forest Service administration has nevertheless always spoken
merely of the “California pine region”, making no differentiation of
fundamental character. As evidence of the similarity of fire condi-
tions, Show and Kotok (76) find the hour-control requirements to
be identical in the two portions of the region.

The significance of this to the forest fire insurance study is that,
except for the few modifications, there is no justifieation for conduct-
ing a separate study of the sugnr-pine region. Coupled with this
consideration Js the fact that the private ownership of timber and
the extent of development of the timber industries are relatively
small in this region compared to these factors in the other two regions.
For these reasons a much less intensive study has been indicated and
the worlk herve has accordingly been done with a view to applying ex-

tensively the findings of the ponderosa pine region, merely being sure
that the significant departures were identified and  adequately
measured,

THE DOUGLAS TIR REGION

The Douglas fir region lies in the portions of the States of Oregon
and Wushington west of the crest of the Cascade Range. Since the
character of timber growth changes toward the south as the Siskiyou
Mountains are entered, corresponding more nearly to the northern
California type, Jackson and Josephine Counties in southern Oregon
have not been considered as being in the Douglas fir region for pur-
poses of this study but are included in the ponderosa pine region.

Socially this region is one of the newest in the country. A hun-
dred years ago settlement and economic development had not begun.
What the region is now, socially, politically, and economieally, it has
become since 1840, practically speaking. In 1930 the region had, nc-
cording to the census, a population of 1,807,883, of which 774,215, or
42.8 percent, was credited to the three cities of Seattle, Portland, and
Tacoma,

For its livelihood this population is dependent mainly on the wood-
using industries, other manufacturing {(mostly ligfht), and agricul-
ture, Nearly 50 percent of the primary income of the region comes
from the forest industries. Climatic and soil conditions conspire to
make entirely probable the continuation of this situation.

Without going too deeply into speculation on the region’s probable
economic future, it may be mentioned that, on large areas of land
giving apparently no great promise for agriculiural development,
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good timber conld be grown at a rate of nearly 1,000 board feet per
acre per annpum. This is a possible source of income that should not
be neglected.
The ownership of forest land in the region is divided as follows:*
On the basis of nereage: Acres Pereent
Privately owned 13, 837, 281 b2.1
Nutlonnl forests 8, 934, 060 33.7
Other publie . 3, 780, 980 14,2

Total . . 26, H52, 320 1410

On the busis of merchantable-sized timber: Afittton feat Peroent
Privately ownod 2082, 060 49, 7
National LorestS oo o oo e o e 188, 235 35.7
Other publie . 70, 854 14. 6

Toinl-_ 627, 155 100

About half of the timberland and half of the timber in the region
are in private ownership. Before the privately owned lands were
cut Into, they carvied mueh heavier stands of timber per acre than
the publicly owned lands, most of which are in national forests. In
spite of the fact that they have been cut more heavily, the private
timberlands still eavry only slightly less than the same average stand
per acre as the public lands. In general, the private lands are
superior in geographic location and timber-growing capacity, since
they ave for the greater purt at lower elevations, where the soil is
better and timber mavkels are closer.

Timber growih in the Dounglas lir region is exceptionally heavy,
in both stand per acre and size of trees.  Individual acres have been
known to carry us much as 200,000 board feet of timber, though
the average for the region, for the area now in merchantable timber,
ig almost exactly 40,000,  Autheutic vecords have been made of trees
15 feet in diameter at breast height, and heights up to 325 feet have
been offictally recorded. Operated timber probably averages close
to 314 feet in diameter Lresst high and 175 feet In total height.

It 1s estimated that 61 pereent of the timber in the region is
Douglas fir (2). The minor species are western hemlock, mountain
hemlock, western red cedar, Sitka spruce, silver fir, noble fir, low-
land white fir, and Port Orford cedar, with a sprinkling of western
white pine and Engelmann spruce at the higher elevations. There
are a number of other species, but with one exception, that of Oregon
(red) alder, they are not of grest commercial importance. The
alder is used to w considerable extent in furniture manufacture in
the region.

The value of Douglas fir for construction and general wutility
Jumber is widely recognized. WWestern hemlock, while also utilized
as lumber, probably attains its highest value as pulp material. Both
of the spruces furnish excellent lumber and pulp, but because of its
limited occurrence in the region the Bngelmann spruce is of no very
great importance.

The heavy stands of timber, the large sizes of the trees, and the
practically pure conifer type of the fovests have brought sbout a
unique system of logging. The use of heavy power loggig as it has
largely been practiced, with its inevitable production of large quan-

1 Flgores {rom the Forest Survey, Forest Service, Jum, 1, 1983,
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tities of heavy debris, together with the system of clear cutting which
has so far been the general rule, have, however, resulted in forest
devastation that presents a serious social problen.

Because of the preat accumulation of debris and the very serious
fire hazard that exists if this debris is allowed to remain after cutting,
it has become the practice to broadeast-burn the eut-over lands, In
fact, slash burning, so-called, is required by Iaw in both States. In

eneral, the practical effects of this burning are to reduce somewhat
the amount of debris on the ground and to destroy very effectively
any small trees that may have escaped destruction in the logging
process but which might have helped to bring o second growth of
timber onto the land. The slash fire never consumes the loggaing
debris entirely, though usually, it it is suceessful, it does reduce the
current fire hazard very considerably. This intentional burning is
conducted under the direction of authovized State fire wardens at
times when the danger of loss of control is at the minimum com-
patible with obtaining « reasonably effective burn.

While o considerable amount of logged-off land remsains a waste
of brush and ferns for long periods ufier logging, nevertheless con-
siderable areas do begin to restock sooner or later. YWhen these areas
escape fire during the early years of regrowth, they develop stands
of second-growth timber. “There is in the agoregate a large amount
of land in the region covered with trees of varions sizes, ages, and
densities, which do not qualify at present as merchantable but which
will reach that status cventually,

The land area in the region which ean properly be designated as
essentially forest land can be divided into five main classifications -
Coniferous merchantable timber, coniferous second growth (and re-
production), hardwoaods, noncommereial Torest, and unrestocked cut
or burned areas. The forest survey (J rnuary 1933) estimated these

five classes to ocenpy the land as follows:

Aeres
Coniferous merchantable timbor - - - 13,276, o2
Coniferous second growth and veprodietion G, 585, 360
Hardwood forest T}, 836
Noneommereial forest___ 2, 067, 632
Deforested burn or cuk over 30860, 051

"Potal._. 2, 552, 330
Climatically it would be difficult to find a region anywhere in the
world better suited to the growing of trees, the outstanding chavae-
teristics of the region beingr moisture and mildness. Making allow-
ance for some local variations—the climate naturally tending to he-
come warmer and drier toward the south and away from the ocean—
robably the best general index of climate is afforded by Partland,
Fying approximately midway of both axes of the region and having
the equable year-round temperature, the long growing period, and
the relative abundance of rainfall illustrated by the following data:
Normal annual precipitation. inches.. 41,62
Norinal period between killing frosts (Mar, 15 10 Nuy. 20) days-- 251
Norman mean annual temperature D QU T B |
Norma! mear summer tempereture do.___ 05.3
Normnl mean winter temperature 40,0
There are locally wide departures from some of these Agures
within the region. At some points, for example, the normal pre-
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cipitation is well over 100 inches per year while at others it is less
than 80. Mean annual temperatures are affected more by elevation
than by latitude, broadly speaking, though on the west side of the
Coast Range, cool air moving in off the ccean in summer gives
points on the coast lower mean annual tempergtures than they other-
wise would have.

Since, however, the portion of the region lying west of the crest
of the Coast Range has a typical marine climate with normally
mild winter temperatures, and a consequent very long period between
killing frosts, it is admirably adapted to tree growth, Tt is, further-
more, mainly in this section that the high precipitations occur, and
there is also & great deal of fog, even through the summer, so that
the forest is typically a wet forest and correspondingly dense and
luxuriant. ‘

Wind often has an adverse effect on tree growth, and destructive
windstorms are definite matters of record in the Douglas fir region.
Along the immediate ocean front, on the sides of the Columbis
Gorge, and at points high in the mountains, protracted strong winds
affect tree form nadversely. In 1921 there occurred the so-called
“QOlympic blow-down”, a hurricane that swept over an avea 75 by 25
miles and blew down timber estimated at 414 billion board fect.
Since that time there have been occasional serious wind Josses in
various parts of the region. Although the wind hazard is undoubt-
edly an important factor and should not be minimized, the condition
is by po means prohibitive to the successful practice of forestry. At
the same time, a properly developed system of wind-loss insurance
would doubtless serve a useful purpose. :

Most of the land ares of the region lies in the basin running north
and south between the Cascades and the Coast Range, This latter
range terminates at its norvthern end in the Olympics on the Olympic
Peninsula. The region is bisected approximatety by the Columl[;ia
River which flows through both mountain ranges. Timber growth
of merchantable size extends across the summits of practically the
entire Coast Range. In the Cascades the upper limit of timber of
merchantable size and quality is approximately at the 4,000-foot level,
somewhat higher toward the south and correspondingly lower toward
the north.

In spite of the normally heavy precipitation throughout most of
the region the forest fire problem has always been serious. This is
mainly because all of the precipitation comes, roughly, in 9 months
of the vear, while in the other 3 practically drought conditions pre-
vail. This situation is aggravated, from the fire point of view, by
the tendency to low relative humidities during the warmer portions
of the vear.

In the Douglas fir region the period of greatest hazard ordinarily
begins about the middle of June and continues with constantly in-
creasing severity until rains come in the fall, which is ordinarily
sometime in September. Occasionally early spring conditions may
be favorable to the inception and spread of fire, and it sometimes
happens that rains do not come in September, so that this month
occasionally sees heavy losses.

A dry fall is more serious than a dry spring, because in the spring
green timber and dense second growth have not yet lost enough of
the moisture absorbed through the winter to be in danger of burning
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and only the more open areas will burn. When the fall is dry a
dangerous hazard is produced, because the summer drought has
already effected a drying out of all classes of growth which, if con-
tinued through September, may produce a serious cumulative effect.

Since all but about 5 percent of the fires in the region are caused by
human agencies, it is reasonable to expect that as population in-
creases and transportation faeilities improve the number of forest
fires will increase, and this assumption is well horne out by the
records. The problem of public education in forest fire prevention
is one that cannot be neglected with safety to the public interest.
That fire damage does not increase in proportion to the increase in
the number of fires is wholly due to the effectiveness of the forest
fire-protection organizations. While the number of fires has been
increasing these organizations have been at least holding losses
approximately level, if not actually decreasing them when long
periods are considered.

The keeping of accurate records has not ¥et continued long enough
for true trends in this respect to be discernible in the face of climatic
vaviation from year to year. Furthermore, the result is dependent
on a number of factors that arve very difficult to measure. For one
thing, the protective forces are gaining in experience, efficiency of
organization, and legal support. For another, research is making
available facts not previously known., On the whole, it is gratifying
to one who has studied the situation in detail to observe the general
cilectiveness and morale of the protective forees. There is still room
for improvement and for getting more for the protection dollar, and
further preventive measures will undoubtedly be devised; but, on
the whole, the protective effort can be taken as a definite and reason.
ably measurable factor in forest fire control and loss reduction,

THRE PONDEROSA PINE REGION

Socially and economically, the northern ponderosa pine region,
like the Douglas fir region, is relatively young. A hundred years
2go it had barely begun fo be the abode of white men, Its real ca reer,
in this respect, began with the general westward expansion of “em-
pire”, which got strongly under way soon after 1840. Its economic
development has not been so largely dominated by the forest-products
industries as has that of the Douglas fir region.” While Jumbex pro-
duction here has come to be recognized as an important potential
source of income, particularly within the past 20 years, it has not,
and probably will not, come to account for as large a portion of the
total income as is the case west of the Cascades. '

This 15 caused, in part at least, by the fact that the major portion
of the Jund arca of the region is not naturally forest land. Having,
for the greater part, a semi-arid climate, the region is largely char-
acterized by sagebrush desert, the forest areas oceupying only the
higher, more moist sites. Roughly, the region as defined (fig. 1)
covers an arer of approximately 203,600 square miles, of which only
approximately 80,700, or almost exactly 40 percent, are natural forest
land. Partly because of the effect of natural site, moreover, and
possibly hecause of the effects of past. fires, not all of this forest
area 15 of commercial importance. Some of the natural forest types
carry practically no ponderosa pine, the only species of real com-




44 TECHXNICAL BULLETIN 551, U, 8, DEPT, OF AGRICULTURE

mercial importance at the present time. No accurate data are avail-
able as to the proportionate extent of these noncommercial types,
but it is undoubtedly safe to estimate that they occupy from one-
third to one-half of the total forest aren. Only about 20 to 25 per-
cent of the total area of the region, then, is occupted by commercially
important timberland.

The land of the region which carries no forest growth whatever ig
utilized partly for stock grazing, partly for dry farming, se-called,
and partly for agricultnre under irrigation.

The Mississippi Valley is the prineipal market for lumber from
this region, absorbing approximately one-half of the total produced
(7). Most of the remainder is consumed within the region itself,
only a smnll portion going to other Western States and the Atlantic
coast. This dependence on rail shipment is an impertant factor in
the economics of the lumber industry in the region and of the other
mdustries as well.  The results of its effect on local development are
plainly upparent.

The importenee of the forest-products Industries relative to indus-
try as a whole will probably continue te be less in the ponderosa
pine region than in the Douylas fir region. partly for reasons indi-
caterl above and partly beenuse of other Tactors. One of the latter
is the much greater proportion of public ownership of forest land.
Another is the more limited capacily of the land with respect to
annual production of timber, an important consideration in sound,
long-run forestry practice.

Commercial forest-land ownership is divided as follows, according
to figwres compiled by the Forest Service in 1931:

On the basis of acrenge: Acres Percent
Privately owned ... ... _.... 10,348,000

National forests. o e o e . ... 17,811,000
Other nublie oo e . 4, 603, 000

52, 000

On the basis of merchaninble-sized limber: Ariiiian board foct
Privately owned_ ... o oo, e aeee= 03,271
Natipnnl forests_ .. L e eeee e 113, T
Other publice oo B [P TLY i L4 4

ot o e e e ——— 231, 197

According to the same estimate, 70 percent of the timber is pon-
derosa pine. The minor species are Douglas fir, white Hr, western
larch, ledgepole pine, Engelmann spruce. and western white pine,
with local occurrence of incense cedar and sugar pine. The western
juniper is very common, but is of no great commercial importance,
A few decidugus species, mmmong which cotton wood predominates,
alse oceur, mainly along stream bottoms. These cannot properly be
said, however, to be forest species, nor the areas in which they grow
to be true forest land.

Ponderosa pine attains a maximum size of 8§ feet in diameter and
230 feet in height, but the average size of mature trees in the com-
~ mercial stands of Oregon is about 814 feet in diameter and 110 feet
in height (17). Power logging with heavy equipment has never
been the general rule in the ponderesa pine region as it has been in
the Douglas fir region, chiefly because of the lighter yield per acre,
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the more open character of the stand, and less rugged topography.
Until recent years yarding to logging railroads was done mostly with
horses, but lately the use of fractors has become general.  Some
companies are now logging extensively with motor trucks as a sub-
stitute for railroads.

The legal requirement that logging slash be disposed of by burning
is effective in most of the ponderosa pine region us it is in the Douglas
fir region. Because of the lighter stand of timber, however, the
problem of slash burning without complete destruction of the forest
growth is less difficult than jt is in the fir region, and better silvicul-
tural practice, without modification of existing logaing methods, can
be more easity applied (10). The chief result of this condition is that
a considerably higher proportion of cut-over land carries advance-
growth reproduction, even under present conditions. In the future
it is highly probable that matevial improvements will be made in this
respect on all clusses of land. Muinly for this reason, the forest
problem of the ponderosa pine region is not so much a problem of
forest devastation, in the strict sense, ag it is in the f» region. In
many places, to be sure, the reversion of cut-over Iands to brush
types has in the past partaken virtually of the character of devasta-
tion, and logging practices still in effect in some localities tend to
cause such reversion. Nevertheless, the modifications of current prac-
tice necessury to bring needed improvements involve less drastic
innovations than is the case in the fir region,

According to fizures compiled by the Forest Service in 1931, the
total forest land of the region was, in 1930, divided as follows:

ALeres
Merchantalile timber (and old-growith eovdwontli. . ______ 24, 613, 000

Becond growth sndfor reproduerionao . .. oo L ______ T, 23, Q00
"nstocked cut-over ot biirned TOS, &0

PO e G2, Uul

Physically the region is largely a high platean varying in elevation
hetween 3.500 and 5.000 feet with distinct mountain systems toeally
chistributed. in parts of which elevations of 8,000 to 10.000 feet are
attained. Toresis cover most. but not all, of the higher areas. and in
some portions., notably the eastern slopes of the Cascades. descend
practically to the bases of the foothills,

In its essentinl features the climate in all parts of the region is
much the same, being characterized by seanty rainfall. wide ranges in
temperature, low relative humidity, rapid evaporation. and abun-
dant sunshine. There are, however, some marked local differences in
temperature and precipitation. because of the topography. The
strong insolation in the platenu districts promotes active convectional
currents. and these in turn tend to inerease the velocity of the surface
winds, which in the davtime are apt to be strong. The conditions
are veversed at night. when the air is usually calm and cool. Except
in winter, vainfall is largelv associated with thunderstorms, and there
are occastonal cloudbursts. Tornadoes. however, are almost un-
[nown.

Summer temperatures of 119° T and winter temperatures of —47°
are matters of record. There are large arcas in which the average
snnual precipitation is less than 10 inches. too little to support forest
growth, while some established weather stations have recorded aver-
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age annual rainfalls of more than 44 inches. Undoubtedly some
parts receive an average of more than 50 inches of rain per year.

In the mountains a Jarge part of the annual precipitation is in
the form of snow, some places getting as much, on the average, as
975 inches. The average snowfall for the whole region is about 50
inches. The heaviest precipitation is in the winter months, but there
is a secondary maximum in May and June that in some localities
is the principal maximum. Only 6 percent of the moisture falls in
July and August.

Length of growing season is difficult to express, but periods be-
tween killing frosts vary between approximately 44 and 226 days.
Tlevation is a stronger determining factor than latitude. Since
forests occur only at the higher elevations they are subject to shorter
growing seasons. Undoubtedly this factor of length of growing sea-
son is important in limiting the rate of tree growth, though it is
probably secondary to the volume of rainfail in this respect, in most
JocalitiesS

As might logically be expected from the climatic conditions de-
seribed, the ponderosa pine region presents w serious forest fire
problem. Precipitation during the summer is not sufficient to main-
tain negative hazard conditions. Ordinarily the season of positive
hazard begins between June 15 and July 1 and lasts until some time
n September.

Light rain and low humidity favor the development of fire, but
on the other hand they are adverse to the growth of vegetation of
)] sorts, so that a sort of balance is preserved. The aggregate
forest fire hazard in this region is considerably less, therefore, in
comparison with that of the fir region, than relative climatic condi-
tions alone would indicate.

The idea has heen widely held that, while the ponderosa pine type
is definitely subject to fire, the mature stands are not ordinarily sus-
ceptible to seriolis injury because of the predominating tendency for
fires in them to stay on the ground. The data collected in the cur-
rent study do not, however, support this belicf. Detailed discussion
of this phenomenon will not be entered into here, but there can be
little doubt that one of the chief factors contributing te the tendenc
for fire to crown in the region is the prevalence of strong winds
due to insolational convection, as alrendy mentioned. These winds
are general and exert their greatest influence during the afternoon,
when relative humidity is lowest. At least 80 percent of the fire loss
of merehantable timber takes place between 1 and 7 p. m, Being
relatively high country, however, the region is characterized by wide
diurnal ranges of temperature during the fire season. The depres-
sion of the temperature ut night, accompanied by fairly constant
absolute humidity, causes a very material rise in relative humidity,
which is an extremely important factor of fire behavior. Many times
fives which at 8 p. m. were raging crown fires are brought under
complete control during the very early morning hours. Conse-
quently the importance of night fire fichting is very great, and
expericnced firemen habitually base their strategy on a knowledge
of local manifestations of this general rule.

=T pures nnd remarks on_climatie condltinna are taken mainly frem Summary of the
Climatologieal Data for the United States by Yertions (18), Eszstern Oregon ly reasonably
representntive of the reglon as & whole,
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The chief factor bringing the end of the fire season in the fall is
often not so much an increase in the amount of precipitation as a
general lowering of the average daily temperature, with consequent
raising of the minimum relative humidity and a decrease in air move-
ment due to lessened convection.

Lightning is an extremely important cause of fire in the pine region,
accounting, in the average, for about 50 percent of all fires. In this
respect the region contrasts sharply with the fir region, where light-
ning causes only approximately 614 percent of the fires on private
lands. If it were not for this elementsl cause of fire, there is no
quesfion but that the aggregate loss cost would show markedly the
benefit of the sparser population with its accompanying reduction in
the relative number of man-caused fires. This condition of natura!
fire inceplion inevitably raises the relative importance of suppression
organization as compared to public education. That is, there is very
little reason to suppose that any considerable economies could ever
be effected in protection expense because of improvement in the atti-
tude of the public, as is the case in some other forest regions.

As will be explained in detail further on, aggreggate normal loss
costs in the pine region outrun those in the fir region in the ratio
of neurly 4 to 1. It would appear thai the main hope of reducing
this aggregate lies In a general strengthening of the protective organ-
ization for earlier detection and quicker, stronger attack, so that
strong afternoon runs can be reduced in number. The possibilitiey
in this respect and the probable economic point of diminishing ve-
turns, that is, the point of balance between protection expeunse and
results, are still subjects of active and intensive resemreh, It is too
early yet to tell {o what extent or in what way further improvements
will be made.

TILE SUGAR PLNE—PONDENOSA PINE REGION

The sugar pine-ponderosa pine region (fiz, 2) beecamme famous in
1849, but not beeause of its forest growth., This is the portion of
California that supported an important gold-producing industry for
more than 50 years. That industry has given it a colorful history
and has had profound and far-reaching effects on its development
and social character,

The gold-mining industry exercised an important influence on the
forests of the region, particularly along its western side where the
population was priveipally conccntratecﬁ Demand for mine timbers
and fuel wood, as well us for construction lumber, brought about heavy
cutting. 'The miners are also believed to have been very active forest
burners, both throngh earelessness and intention. The result is that
the whole western portion of the region and to a less extent the central
and eastern portions exhibit at the present time plain evidences of the
effects of this occupation with its resulting forest use and misuse.
Large areas, formerly forest, are now brush fields which, hecause of
their high fire hazard, repeatedly burn at sufficiently frequent inter-
vals to prevent their reverting to their natural forest condition.
There are nevertheless large areas of second-growth timber. mainly
ponderosa pine, coming in on cut-over and burned areas.

Compared to the Douglas fir and ponderosa pine regions, the sugar
pine region is distinctly localized. TUnlike them, also, it is through-




48 TECHNICAL BULLETIN 551, U. . DEPT. OF AGRICULTURE

out its full extent natural forest land, without breaks such as the
Willamette Valley in the fir region and the sagebrush deserts in
the ponderosa pine region. Mainly, this region occupies the lower
and middle slopes of the west side of the Sierra Nevada from some-
what sonth of the Qregon line southward to the Mohave Desert.
The commercial arca is hounded on the west by a belt of woodland
and chaparral type which covers the foothills east of the Sacra-
mento and San Joaquin Valleys and on the east by the fir and
subalpine types of the higher Sierrn. Roughly, it occurs betsveen
2,000 and 6,000 feet in clevation, somewhat Jower fownrd the north
ang higher toward the south.

Commercin! timber ocenrs mainly in two principal types, the
ponderosa pine type and the “mixed-conifer type”, so-called. It also
extends slightly into the lower portions of the fir type. The pon-
derosa. pine type occcupies the lower slopes, principally between
about 2,000 and 3200 feet. 1t tends toward heing a pure stand of
ponderasa pine but earries, over much of the area. in varying degrees
of mixture, onk, incense cedar, and Douglas fir, with, along the
lower (western) limits, some digger pine.  Towawd the upper (east-
ern) limits sugar pine begins to appear.

The mixed-conifer type carries sugar pine, ponderosa pine, in-
cense cedar, Douglas fir, and white fie. Toward the upper limits
Jeffrey pine occurs loeally. There is some oak, though this tends
to ccenr as a separate type rather than in mixtnre.  The mixed-
conifer type extends mainiy from abouf 3,200 feet up to 6,000 feel
in the middle latitude of the region.

Creek bottoms it both types often carry constdernble stands of
Oregon alder and some maple. Both types are characterized by =
rather general oceurrence of various species of Ceanothus, man-
zanita, beur claver, and other relatively inflanimable shrubby
growths.

The big tree oceurs in the mixed-~conifer type but with very
limited and local distribution. Eeonomically (his tree is of no im-
portance and has no effect on fire hazard, :

To a limited extent commercial sugar pine of economic impor-
{ance extends upward into the fir type, which consists principally
of a mixture of red and white fir, with some Jeffrey pine. The
better red and white fir trees in this type are somelimes cut for
commercial purposes. For a more complete description of types
and fire behavior see Show and Kotok (15). _

Aside from mining, of which a few active projects still remain,
and stock grazing, there are no major economic activities cast of the
small ranch belt on the west side that de net invelve actunl forest
exploitation. The timber industry centers around the exploitation
of the sugar pine, an excellent commercial species yielding very high-
grade lumber, well adapted to a number of specialized uses. In nor-
mal times it brings a good price and stumpage valies ave considerably
higher than are those of Douglas fir and ponderosa pine, in spite of
higher logging and transportation costs due to the relatively more
difticult topography of the sugar pine region.

Whila the timber industry is of less importance among economic
activities in California than in Oregon and Washington, it is never-
theless of major importance there. For example, more wages are paid
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by the lumber and timber-products industry in California than by
any other single manufacturing industry. In 1920 the industry was
second in number of wage earners employed. The sugar pine region
is very important as a producer of resl income for the State. From
it, timber products are s]hipped all over the United States, particularly
to Atlantic coast points.

Physically, the sugar pine region is difficult for logging and lumber
transportation, which are consequently expensive and can be made
possible only through the solution of perplexing engincering prob-
lems. The topography is featured by stecp and rugged river and
creek canyons and by great differences in elevation within short dis-
tances, The main }ine of the Southern Pacific Railway between
Sacramento and Reno, which intersecls the region approximately
a third of its length from the north end, is the only common-carrier
line that offers transportation facilities within the limits of the
region proper. Consequently lumber manufacturers ave in many
cases obliged to put in their own railread lines all the way from
the timber in the mountains to the common-carrier shipping points
in the valleys. The distances and the differences in eclevation make
construction of these lines and transportation over them expensive.
The result is the manufacturing is not done at towns in the valleys,
as is the common practice in the fir and ponderosa pine regions, but
at sawmill towns established for that sole purpose high up in the
nountains,

The State has constructed # number of excellent highways through
and over the mountains, so that at favorable locations truck logging
is economical and is practiced to some extent, TUp to the present,
however, small-mill manufacturing has not become Important.

Until recently, logging has been done mainly with heavy power
equipment similar to that used cxtensively in the fir region. With
the development and improved adaptation of tractors, however, the
practice of logging with them has been gaining steadily in favor,
until it appears now that the days of the donley engine arve distinetly
numbered. Many of the operators have already abandoned them
except for use on ground that has to be logged uphill. It is probable
that within a very few years a donkey engine will be a rarity in the
region. This development is looked on with favor Ly foresters,
because tractor logging not only leaves the forest in much better
condition for the second erop but is much less hazardous with respect
to fire,

Silvically the region is well adapled to improved forestry practice.
Selective logging that leaves n considernbie portion of the stand and
much advance-growth reproduction is economical for the logger and
productive of an excelient growing steck without any serious threat
of domination by inferior species. There is already 2 considerable
area of logged-oft land that bears very fine growth that will mature
economically within 25 or 30 years.

This whole region is one of relatively rapid tree growth, in this
respect resembling the fir region more than the ponderosa pine region
proper. The average growth rate of ponderosa pine, for example, is,
in the sugar pine region, almost twice what it is in_the ponderosa
pine region. This is mainly due to better climatic conditions, particu-
jarly the more abundant precipitation muinly in the form of very

08536°—A7——1
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heavy snowfall, depths of more than 10 feet being not at all unusual.
This creates very favorazble growing conditions even though prac-
tically no precipitation is received through the growing season,

Normal precipitation is very light between May 1 and November 1,
so that by early summer and throughout the balance of the rainless
season the ground surface js very dry, inevitably favoring the incep-
tion and spread of fire. Physically these forests are considerably
more susceptible to rapid and serious fire than are thnse of the
ponderesa pine region, becauss of the characteristically greator vol-
ume and density of undergrowth. In this respect there is a closer
resemblance to the forests of the fir region.

Nevertheless, the fire problem is far from being prohibitive, be-
cause the physical adversity is heavily balanced by three favorable
conditions. The first of these is the relative rarity of strong winds;
insolational convection does not affect this region seriously. The
second is the relatively frequent occurrence of a humid southwest
wind. Not all southwest winds during the fire season bring higher
relative humidities, but it is normal for the wind to come from this
quarter with sufficient frequency and duration, and to carry suffi-
cient atmospheric moisture, to effect an appreciable amelioration of
the climatic hazard. The third and most important frctor is to-
pography. In the sugar pine region the peculiar condition of uni-
versal steepness and ruggedness curiously effects a beneficial rather
than an adverse condition. The fact that there is almost no level
ground, the canyons running up on both sides to very narrow ridges,
gives the region a great abnndance of natural firebreaks. Since cool,
still nights are the rule, good opportunities are frequently pre-
senfed to stop fires on the ridges during the night. The working
of crews at night is consequently of great importance, as it is in
the ponderosa pine region, and the accepted technique of fire fight-
g 1s based on thig understanding. The size and apparent gerious-
ness of fires that can be brought under control in one night by com-
paratively small crews are a surprise to one whose conceptions are
based on observations in the other regions.

This should not be taken as an indication that the fire problem
s not serious or that forest fire insurance is not needed. In the
uggregate, losses arve just as great as they are in the other two
regions. Young growth especially is subject fo a very considerable
hazard if current losses can be taken as an indication. This is par-
ticularly true along the western edge where the forest is adjacent
to the woodland type and exposed to the small-rancher inception
hazard. The woodland type is a prolific fire breeder because of the
particularly inflaimmable character of the grass which forms the
ground cover.

Along the west side of the region there are n few extensive priv-
ately owned areas. Elsewhere the ownerships are so intermingled
that no Jarge portions stand out as primarily either publicly or pri-
vately owned, as is the case in the other two regions. The reasons
for this are homesteading, extensive railroad grants, and the estab-
lishment, after the surveys were completed, of patents on many scat-
tered parcels through the activity of various interests subsidiary to
the mning industry. In this region, therefore, the bulk of the pri-
vately owned land is within the national-forest boundaries instead
of outside as is more common in the other regions.
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This mixture of ownerships and lack of continuity of private lands
has had an important effect on the develr pient of protective admin-
istration. Private and State administration of protection are almost
entirely absent, the Forest Service being almost the sole protection
agency. This does not mean that the fundamental set-up is different.
Private owners are required to furnish protection, and the Clarke-
McNary principle is applied. The State law provides for taxation
to cover the cost of protection not directly defrayed, but the funds
are actually disbursed by the Forest Setvice through cooperative
agreements. This arrangement has a number of favorable features.
Duplication of effort and division of responsibility are reduced to a
minimum, and the spread of the protection effort is much more uni-
form than it would probubly otherwise be.

According to figures compiled by the Forest Service in 1931, the
ownership of forest land in the region, not including farm wood-
lands, is as follows:

On the basis of aereage: teres Percent
Privately owneto___. cmmmmen 2,801, 000 35.4
Nutional forests . 4, 824, 000 63?

1

100. 0

On the basis of merchantuble timber: Aitlion baard fect Percent
Privalely owned a4, 032 41 5
National forests_ oo oo . 46, G760 HE B
Otber publie lands 713 0.8

Totul _ . 121,421 100. ¢

Of the privately owned merchantable timber, only about 31 billion
feet can be calied actually commercial according to present-day stand-
ards. At an average depletion value of $2 per thousand, which is
probably sufliciently conservative, there ean be said to be in the region
an insurable value of nearly $62,000,000. This is a small figure com-
pared with the privately owned values in the fir and ponderosa pine
regions, but it is of suflicient importance to justify some special
aftention. When forest fire insurance is actually offered on a prac-
tical basis, there should be a considersble amotnt of cover in this
region.

A demand here for cover for immature growth, also, should mate-
vialize relatively early if present trends in forest ownership and
management confinue. Natural reproduction of cut-over lands is
not cafficult to obtain, and growth conditions are notably favorable to
private forestry. At present the privately owned lands that are
actually forested can-be classified as follows:

Aevey Pgreent
Merchantuble timber oo oo - 2,252, 0N} 83.9
Neeond growth andfer repreoduetiim 439, 300 16.3

“Total. 2, 891, 000 100. 0

No figure is given for unstocked land because the unstocked areas
are_practically entirely embraced within the extensive brush fields
and are consequently of little interest to private owners. An area
now in brush is of no concern to this study whether the condition is
of recent origin or has existed through & period of years.
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MAJOR FEATURES OF METHOD

At the outset it was realized that one of the major requirements
was the identification and evaluation of all the factors of hazard
involved in practical rating and underwriting. This requirement
includes (1) determination of the extent and character of losses; (2)
jdentification, evaluation, und classification of hazard factors; (3
determination of indieations as to values actually subject to loss
from single fires; und (4) estimating of the quantity of business that
can be done with adherence to the vequived rating and underwriling
principles when these have been laid down,

The inquiry utilized all available data from ull privately owned
Iands, obtaining the widest possible statistical base in this ownership
class. The major disadvantage arvises from the lack of cevtainty that
the conclusions will apply accurately to the properties that will actu-
ally be insured. This congideration, togethier with the moral hazerd,
inevitably fakes the study, insefar as its final cenclusions nre con-
cerned, nuile definitely out of (he field of precige seionce. There s
no help for this. Provision for the lack ean only be made through
the introduction of sonme factors of safety in rating and underwriting
and, as a final phase of the inquiry, by an exhauvstive study of prob-
able demand. It is essential that the factors of safety De applied
with intelligence and without imposing prohibitive conditions.

Tor the determination of (he general extent of losses a4 mass of
data. covering the experience of 10 years was embodied in the indi-
vidual fire reports of the local wardens and rangers. It was early
recognized that if these records were reasonably accurate they
conld he made to form the base upon which the esgential structure of
statistien] data could be built. “The method wetnally adepted was
founded upon this principle.

The first direct activity of the study, therefore, that partook of
the character of original research was the collection in the field of
a quantity of loss data (hat could be wnsed, ameng other things, to
check the accuracy of the existing data.  This field-analysis phase of
the study Is deserthed in detail further on,  Checking the aecuracy of
the datw zlready available was not its sole function. It aiso gave
valuable insight infe fire behavior and the identification of hazard
factors. The conclusions of the study have been substantially
strengthened by the results obtained.

In order, also, to provide adequate insight into the range of rela-
tive hazard and the factors wccounting for it, other supplementary
data had to be obtained. The collection and study of these data,
all bearing on the problem of rating. was undertaken through four
additional phases of the inquiry, as follows:

1. The contributive-hazard study: This phase comprised mainly
the collection of data more specific in character than any already
in existence, and their analysis, making possible the correlation of
hazard with the essential contribufive physical factors. Contribu-
tive hazards are those which affect the extent and serionsness of the
loss ance the fire is started.

2, The cansative-hazard study: It was possible to make this study
without recourse to any additional data, since the original fire re-
ports contained the required information. This study corvelates the
occurrence of fire with its canses and makes possible the correct
rating of individual property hazards of this type.
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3. The climatie study: For Lhis study udditional data had to be
collected. The climatic hazard is actually a contributive hazard, but
is so individual that its separate considetation is required.

4, The protection study: The purpose of this study is the deter-
mination of proper allowance for the variztion in the cffectiveness
of the protective effort. Some properties are betfer protected than
others.” Substandard protection constitutes w contributive hazard
which ealls for separute consideration,

The processes adopted for study of each of these phases arve de-
scribed In detail further on, along with descriptions of the phases
relating to elements of the problem other thaw rating.

Briefly stated, the huzard-rating phases of the study are directed
toward (1) the identification of the fuctors of hazard that are of
practical significance, (2) their arrangement in classes, and {3) the
assignment of proper weights to them. These determinations are
matters of hurning ratio under varying conditions. In order that
burning vetio may be expressed, it 1s, of course, necessary to know
not only how much timber has been burned but also how much there
is altogether. Knowing that a certain quantity in a given class has
been burned is entirely inconclusive until the extent of the class 1s
known. The sources of this information are described in the de-
tailed discussions immediately following.

Conditions aflceting hazards, the form and extent of statistieal
material, and adaptable methods of study are different in the sepa-
rate forest regions. The modilications of method accordingly called
for are described herein,

TIFE BOUGLAS FiR REGIIN

Careful consideration indicated the undesirability. in the fir region,
of including experience on the national forests. It this could have
been included, the statistical base could have been considerably
broadened in some respeels but not to the extent that would at fivst
appear. The conditions existing in the natiounl forests in the region
are, for the greater part, quite different from those in the privately
owned forests. 'There is no probability that the nutional forests will
be insured. The advantuge, therefore, that would be gained by
studying national-forest experience would be more than offset by the
disadvantages that would be entailed in effecting the essential sort-
ings and corrections necessary Lo make the dala fit, Al (he national-
forest dafa would have to be thorough ananlyzed, and only a rela-
tively small portion would be useble, The somewhat arbitvary and
questionable corrections that wounld have to be applied even to the
usable portions would largely vitiste their value,

Tn the Douglas fir region there are already basic data for the de-
termination of the quantities and areas at risk from which to develop
burning ratios. Another cconomic study provided for under the
Clarke-MeXNary Iaw, the Nation-wide forest survey, has been applied
in detail to this region. This is an intensive inquiry into the amount,
¢aracter, and ocemrrence of forest land and fovest growth, The
figures that it is producing are ali that the forest fire insurance
study requires for integration of its loss figures to indicate burning
ratios throughout the whole range of hazard. Without the benefit
of the survey’s results, the insurance-study figures could not have
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been as authoritative as they are. The importance of this integra-
tion and the methods used will be made clear.

THE MONDEROSA PINE REGION

In the ponderosa pine region data were collected from both pri-
vately owned and national forest lands, since in this region no great
differences exist, physically or otherwise, between the two classes of
Iand, While estimates of aggregate loss cost were based wholly on
figures taken from private lands, both classes of ownership were
utilized in taking measurements of internal variations, providing
thereby 2 grcater%re:tdth of the statistical base and correspondingly
sounder conclusions,

Were it not for the fact that protection is, to a very considerable
extent, sepurately administered, there would be no reason for making
any distinction whatever between the fwo main classes of owner-
ship. In the pine region no direct help from the survey was forth-
coming, and the process of integration was consequently considerably
modified.

The method of approach and application was as follows: Detailed
field analyses were made, s a check on the reports of protective
organizations and also to give accurate indications of the influences
of the factors of relative hazard (after their identification and the
selection of such as it might be practicable to use}. Then the cor-
rected loss figures were integrated into such timber-estimate (total
exposure} figures as were available and broken down into classes as
accurately as possible, in order that various relative hazards might
be expressed with approximate clarity. Separate adjustment factors
were applied to the basie data in the two ownership classes.

The point worthy of emphasis here is that the measurement of
absolute hazard comes from the privately owned lands only, while
expressions of relative huzard come from measurements made on
both private and national-forest lands. Internal breal-downs are
so nearly identical on the two classes of ownership that the widening
of the statistical base thus produced is a valuable consideration,

The protection study in the pine region consisted of the making of
only such modifications in the grading schedule as seemed to make
it. better applicable to regional conditions.

THE SUGAR PINE-PONDERDSA PINE REGION

Although only 10 percent of the privately owned forest land in
the territory covered by this study is in the sugar pine-ponderosa pine
region, ecarrying only 13 percent of the timber volume, higher unit
stwmpage vualues raise its relative economic importance to something
like 21 percent of the total merchantable value. This is shown by the
following comparison of estimated private merchantable timber

values (in round numbers) of the three regions:

Perveend
Donglas fr reglon - 47.9
Pondercsag pine region 31,0
Sugar pine region . 21.1

Totul--- 540, (00, 000 160. 0
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In spite of this relationship the intensity of study given the other
regions would not be justified in the sugar pine region because of
the strong resemblance that the region bears to the ponderosa pine
region. There can be no guestion of the practical adaptability of
very similar methods of rating and underwriting in the two regions.
In fact, s has been stated, the sugar pine region is more properly a
part of the ponderosa pine region, with a few vaviations, than it is a
separate region,

Preliminary discussions with men in California who are intimately
familiay with the Californis forests both east and west of the moun-
tains, particularly with respect to fire, confirmed this conclusion.

Another important factor in this decision was the large amount
of intensive fire investigation work that has been done in the sugar
pine region by Show and Kotok (74, 18, 18), extending over & long
period of years. _

Although no original field work was conducted in the sugar pine
region, the writer spent 10 days examining the forests in order to
confirm by observation their similarity to those of the ponderosa pine
region and the few points of difference. He also examined exten-
sively fwo recently burned areas and two representative logging oper-
ations. This trip covered the central and most typical portion of
the region, which lies between North Fork, headquarters of the Sierra
National ];‘orest, and Quiney, headquarters of the Plumas Forest,

During the past 3 or 4 years the fire record in this region has been
very good, too good, in fact, for the Kurposes of this study had it
been necessary to get original data. careful combing of the rec-
ords disclosed only a few fives of any consequence in the mixed-coni-
fer type from which salvage had not been effected to the detriment of
the collection of datn. Not enough damaged area was available at
the time of the study to provide a statistical base. ven if evidence
not contained in the works of Show and Kotok or produced by this
study in the ponderosa pine region were believed essential, it would
have heen very difficult, if not impossible, to get it. Opportunities
to gather data in the ponderose pine type of the sugar pine region
were available, but to do so was not believed justified, since sufficient
applicable data had already been collected in the ponderosa pine
region proper.

The logical conclusion from these considerations was that most of
the actual application of forest fire insurance in the sugar pine region
could be based on findings made in the ponderesa pine region. No
separate causative and contributive hazard studies were made, Sunch
modifications as were obviously necessary are fully discussed in the
sections on eausative and contributive hazards in the region. Pro-
tection grading is not sufficiently different in principle or application
in this region fo require more than 2 few modificatiens. This subject
also is discussed in a later section,

A separate climatic study was, of course, required and was the only
one involving the use of data that constituted a completely separate
work for this region. The method used was almost identica} with
that used in the ponderosa pine region.
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THE DETAILED FIELD ANALYSIS
GENERAL CONSIDERATIONS

'The basie data for this whole study come in part from the indi-
vidual fire reports furnished by the local fire wardens for the 10-year
period 1921 to 1930, inclusive, as summarized in the annual repors
of the State foresters, and in part from the fire records of the
Forest Service.

Figure 8 shows one of the forms on which the fire wardens’ reports
were made, If is apparent that the information furnished does not
wholly meet the needs of such a study as this. Not only is more de-
tail desirable but, as was realized early in the process, some means of
providing a subsidiary check on the accurncy of the reports is neces-
sary. Carrying the study directly into the field and making a de-
tailed field analysis would satisfactorily further hoth of these ob-
jects. Furthermore, it would thus be possible to obtain an adequate
background of practical knowledge of forest fire losses—an important
consideration. Study of actual salvage probabilities, the peculiarities
of fire behavior, and the identification of practical hazard factors
would be facilitated by the collection and analysis of original field
data. Detailed field-analysis work was accordingly destgned and
undertaken.

It was, of necessity, confined to a limited number of burned areas
which had to be so selected as to yield the greatest possible volume
of usable data. This involved establishing a limit in size of indi-
vidual burned area below which the work would not go and spread-
ing the work over as wide a range of territory as possible so as to
include all local conditions. As already explained, the work was
confined to the Douglas fir and ponderosa pine regions.

The general plan was based on 2 concept of what would con-
stitufe practical damage determination for loss adjustment under
actnal forest fire insurance. This involved the determination of the
Yocation and extent of the burned avea, the forest types affected, and
the extent of damage in each type. Standard timber-cruising tech-
nique was employed with such modifications as would improve the
data for the special purpose intended, and hoth the field work and
computations from the data were done by experienced timber cruisers.
The conclusions can therefore be talen as authoritative. The esti-
mates of fire damage obtained are comparable in every respect with
the figures that would have been obtained had the burned properties
been insured and the work done as a basis for loss adjustment.

In addition to the extent and type of damage, determination
was also made of the volumes and areas left undamaged though
actually subjected to the influences of the fire in questicn, Exten-
sive areas of merchantable timber were found that had been burned
over and left practically unharmed. This was also true of some
few stands of sccond growth. The data collected indicate, however,
that stands less than approximately 25 feet in height can rarely
be burned over without suffering heavy damage. Small trees are
less fire-resistant, generally speaking, than larger ones, yet it cannot
be taken as certain that all small trees on a burned ares will be
killed. Sometimes partial damage is suffered when such stands
are burned. The extent of killing is dependent on a number of
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variable factors, including the kind and amount of debris on the
ground, the character of the herbaceous and shrubby growth with
which the reproduction is mixed, the topography, and the weather
conditions at the time of the fire,

Merchantable timber was estimated by the sample-plot method.
Straight, cruise lines were run through the arca on hand compass
courses and I4-acre circular sample plots taken every 5 chains.
Standard practice ealled for running the cruise lines at 14-mile in-
tervals, though modifications were made in this practice where, in the
erniser’s judgment, a practical compromise between accuracy and
expense called for them. In general, the distance between the paral-
lel cruise lines wns determined by the size of the area burned, 10
chains apart on areas of less than 200 acres, 1, mile on areas of 200
to 5,000 acres, and ¥, mile apart on larger tracts. Satisfactory esti-
mates ¢f some areas were made possible by the running of only one
rruise line approximately through the middle. Figure 4 shows how
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ihe cruise lines were laid out and the sample plots taken on one of
the burned areas studied in the course of the field analysis.
Merchantable trees were {allied on the guarter-acre plots by species,
dimmeter at breast height (d.b.h.), and condition \\'itfl respect fo the
fire in question, 1. e, whether or not they were killed by it, the only
distinction recognized being that between survival s a live tree and
complete killing. The introduction of other tree-damaging factors
produces insuflicient control of the data. DButt injury by surface
fire (cat-facing), for example, cannot be measured from one ground
cruise. There 13 no way of knowing what the cat-face Jooked like just
before the fire. If a tree had obviously fallen as a result of the
fire it was tallied as dead (killed by the fire). Standing trees pre-
senting such an appearance as to make their ultimate life or death
questionable were tallied according to the cruiser’s best judgment.
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Even a year or two after the fire it is sometimes difficult to tell with
certainty whether a tree will survive. Errors here are, however,
compensating.

Heights were taken care of by making, for each burned area cruised,
measurements for cach species with the Abney level, enough being
taken to insure the construction of an authoritalive curve. After
completion of the field work, estimates were made in the office by the
use of accepted volume tables and acreage figures obtained by planim-
etering maps of the burned areas made in the ficld.

For map construction, notes were made as the cruising work pro-
gressed, one of the main vequirements being accurate representation of
the shapes and sizes of the burned areas annlyzed. Full notes were
also taken, ag the work in the field proceeded, on all conditions that
might possibly develop as important hazard factors. In ovder thut
the possibility of omissions might be reduced to the minimum, full
notes were made on topography, condition with respect to brush
and/or andergrowth, grass, site quality, age of trees, density, timber
quality, apparent recent history of the aren, mud any other data be-
Iieved to he of possible importance. Some of these were recorded as
map dita; others were pat in as notes on the tally sheet.

The maps, when completed. showed the ontlines of the burned
areas and their subdivisions by forest types, age classes, and charneter
of burn—that is, whether cssentinlly surface or crown. The deter-
wmination of this Jutter distinction was ordinarily not difficult, though
oceasionaliy fires burn as a sort of combinatien of the twa, continu-
ing to crown in spots and in velafively small areas. It ig not possible
to map such an area in detail in the course of ordinary cruising
work, but {o facilitate accurate estimating an arbitrary standard
had to be established.  Tf more than one-half the trees on a unit
area had been Iilled and there was unmistaleable evidence of at least
some crowning. the arvea was desigmafed as having been crown-burned.
If fewer than half of the trees had been killed it was desigmated
as surface-burned, even though some cvidence might exist that the
fire crowned occasionally.  Of course, extensive areas were en-
countered in the course of the work on which it was unmistalably
clear that the fire had been o continnons raging erown fire from
which peacticaily no trees had escaped alive,  Maodification of this
practice waus necossury in stands eurrying large proportions of hem-
lock, spruce, or true firs, all of which are easily killed by surface five.

Immature growth, particuiarly in the smaller sizes, seldom escapes
very serious damage if it is subjected to any kind of fire, since in
these smaller trees, with their lower branches near the ground, the
fire is almost cortain to reach and travel along through the crowns,
Even if this does not occur, the burning of the daft and undergrowth
usnally develops sullicient heat to scoreh the cambinm Iayer through
the relatively thin bark of the young trees. This is apart from
the faculty, possessed to some extent by dense stands of larger
young growth in the Douglas fir region, of resisting burning because
of their ability to retain moisture for long periods. When, as ocea-
sionally happens, these stands do burn. the loss is almost certain to
be practically total.

oss appraisal in unmerchantable stands involves a principle some-
what different from that applying to merchantable stands.  Actual
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wood volume is not of primary importance. These stands can best
be designated as worth so much per acre, depending on location,
species, tree sizes, and densities. Data in these stands were accord-
ingly collected by the “stocked quadrat method”, so-called. This
system has been developed to mect the need presented by these smaller
stands. It has been described elsewhere (4).

A slight modification had to be made in. this system to muke it fit
the requirements of the damage study. A distinetion was needed
between damaged and undamaged trees (frees killed by the fire and
trees still alive after it), so provision had to be mude for recording
both. The data, as collected, give an aceurate picture of conditions
prior to the fire and the condition afterward. The difference is the
fire damage. In this study quadrats were taken every 234 chains on
the cruise lines, or 32 quadrats to the mile of line, A more detailed
description of this special application is given further on,

IN THE DOUGLAS FIR REGION

In order to achieve compliance with the requirement, of wide dis-
tribution of sampling in the Douglas fir vegion, the following coun-
ties were sclected for study: In Oregon—Clatsop, Tillamook,

Ciackamuys, Marion, Lane, Linn, and Coos; in Washington—Skagit,
Snohomish, Grays Harbor, and Cowlita (fig. 5). '

The actual work was confined to the effects of fires of 200 neres
or more which were reported as having done damage to timber,
seeond growth, or reproduction, In Cowlitz County, however, all
burned areas of more than 200 acves were examined, whether or not
they were reported as including damaged timber or reproduction,
This exception was made in order to answer the question whether
some fires not so reported did not in fact dumnge young growth.

Detailed analysis of a burned aven was not attempled mere than
& years after a fire, since the evidence becomes too obsenre after that
period. In Clatsop, Tillamook, Cluckamus, MMavion, and Linn
Counties all burned areas of the size preseribed for study that re-
sulted from fires occurring during the seasons of 1928 and 1929 wore
investigated. This work was done in the fall of 1930, when it was
too early to stady the 1930 burns and too lute for truly practical
worl on those of 1927, The duts for the other five counties werg,
however, collected during the spring and summer of 1931 when i wae
possible to analyvze the 1930 burned aveas. and advantage was taken
then of the opportunity for collection of data for this additional
vear in these countics,

It is axiomatie, of course, that clear differentiztion miust be made
between merchanlable timber and second growth or repraduction.
Before the work had progressed far, it was evident that hazard and
economic considerations both demanded provision for forther dis-
tinctions not allowed by such generu!) classificaticns.

It was obvious that if the establishment of classes for insurance
purposes conld be made to conform to the elussification adopted by
the Torest survey the work of integration wonld be simplified. These
classes are:

Class DA, Stands wiere the wajority of the volume is in frees uver 40
inchies 4. b, I (overmature timber).
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Class DB. Stands where the majority of the volume Is in trees 20 to 40
inches d. b. h. {cld-growth, Ane-grained timber).

Class DO. Stands where the majority of the volume is In frees 20 to 40
inches d. b. h. {young-growth, coursegrained timber),

Class DD. Stands in which most of the volune is in trees § to 20 inches
d. b I

Class DB. Stands in whbich most of the irees are § inches und untler In
dismetor,
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class of 20- to 40-inch trees. It was very apparent, though, that
class DE includes extremely wide ranges of fire hazard. Accord-
ingly another class was established within this class, the division
point being placed at 25 feet in height, This is the height at which
most restocking stands close in and a great lessening in hazavd is
effected.

The datn collected in the field for the insurance study were accord-
ingly grouped into five major classes, as follows:

Class A, Slands of troes mostly over 40 inches 4, b, I,

Class B, S{ands of trees mostly 20 to 40 inches ., b, I
Cliss C. Stands of trees moslly 6 to 20 incheg d. b, b,

Cinss D Stands of trees mostly 25 feet high to G Inches d. b, h.

Cluss I, Blunds ol trees mostly less than 25 leet high.

Two of these classes, then, are composed mainly of timber of
merchantable size, and three of second growth and rveproduction.
In the field work no nccount was taken of trees less than 8 feot
in height, since these cannot be regarded as having any economic
ar insurable value at the present fime. The adherence to the subdi-
vision of merchantable timber inte two classes was based on the
belief that there is a distinet difference between them in hazard.
Data subsequently collected have substantinted this belicf. All the
evidence, in fact, indicates that this classification is admirably suited
Lo the needs of forest rating and underwriting,

Since the basic data give figures for only two reneral classes, mer-
chantable timber and reproduction, the hreak-down into three more
classes conld be effected only by the collection of additional data,
One means of accomplishing this is deseribed in the discussion of
contributive hazards.  The feld analyses. however, shed some light
on fhis break-down.,

These field analyses in the Douglus fic region covered 69 separate
burned arcas. Counties in which damage was extraordinarily heavy
were deliberately chosen for the field analysis work. Twenty-two
areas were found to incelude no damage to timber. second growth, or
reproduction.  The data actually nsed cime, therefore, from only 47
of the areas analyzed. Most of the 22 undamaged areas were in
Cowlitz County. where every burned tract of {he preseribed  size
was examined for the sole purpose of testing the accuracy of the
original reports in this respect. The total area examined was 132,955
ncres, 97.030 of which earried no trees prior to being burned over,
Only 85,916 acres, or 27 percent, were therefore potentially insurable,
This aren wus distributed between the five established classes as

Tollows:

Aecres burned
Cluss A. More than 40 inches d. h, 1. _. . . - cme— 2 11,453
Class B. 20 to 40 inches . . I L Ce o 58T
Class C. G to 20 inches . b. W . . .. __ . 8, G4
Clnss D. 25 feet high to G inches (. b. 1 . 3480
Clags E, Less (han 25 feot higho___. ... .. . P {}, 522

e 30, 910

With respect to this distribution it must be observed that (1) the
statistical base from which it is obtained is relatively narrow (2)
because the basic data (all the fires in the whole region as gathered
by the State foresters) give a broad statistical base for separating
the merchantable timber from the second growth and reproduction,
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the above figures are useful only within these two mujor divisions;
and (3} because of the faclor of partial damage. a knowledge of gross
area burned over is of minor importance,

Beeause of the narrow glatistical buse these figures must not be
considered as absolutely accurate. Nevertheless, the method of col-
lection was relatively intensive: and, furthermore, the data collected
by means of supplementary individual fire reports furnish the same
information on w much. wider base, with less intensiveness in the
collection. The data from the two sources nre comparable, so thal.
between them an approximately correct break-down is a possibility.

The separation of the figures for merchantable and unmerchantable
timber indieated by the basie data is the one aclually used in the
study. The great breadth of the base dictates this. The figures
collected by the stwdy itself are only intended to effect a further
break-down within the fieures given in the original data. Thus
the merchantable timber 1s hroken down into two classes and the
reproduction into three, the primary separation (between nierchant-
able and reproduction)} being as indicated by the original fire re-
ports.

The difficulty introduced by the factor of partial damage is over-
come in the ease of merchantable timber by basing all figures used
on board-feot estimates of actual demage, In developing loss figures
for unmerchantable stands, net areas on which losses occurred are
arrived at by discounting the gross areas burned over in uccordance
with the actual damage incurred. Damage in these stands runs all
the way from total loxs to none af all.  Aceeptable fizures for the
expression of hazard for cuch class are obtained by computing a
worzhted average of all the varving pereents of kill within the ¢lass,
This is expressed as “nel area lost.”

Table 2 shows how actual losses, indicated by the field-analysis
figures il worked up hy this method, appear.

Tansk De—defial Iagses, by classes, with ullowance for particl domuege

’
| Killed or wrea fost Killed or area losl
1

Pererol Acores Parvent

}.\1 heward
; [[534

salvore H
Class A e e 43’.’.3!15'
Chass Do ... ... ..t s I6T

!

.
I
Merebantalle tinther hefore |
: ; Inss -

1 L
Totaloo oo Ll I AU, 81T

The figure of net area lost for class ¢ was obtained by working
through cubie-foot volumes rather than tree counts. Not only is
this o’ more accurate method of expressing the true damage in this
relatively Inrge size class, but since the forest survey is taking data
in the class in cubice feet. inlegration for the expression of loss cost
is facilitated. This does not in any sense vitiate the value of the
acrenge expression, which is eseential in the complete interpretation
of the data.

Criticism of the above break-down on the ground of an inadequate
statistical base is entirvely justified. The answer is that the above
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figures are given fou illustration only; for final conclusions they
were harmonized with those obtained from the supplementary indi-
vidual reports. Nevertheless it cannot be denied that when the
offects of 47 fires are examined and it is found that of the unmer-
chantable timber area burned 72 percent was in class E and only 3
percent in elass D, a variable is suggested that demands attentior,.

Probably the most significant contribution of the field-analysis
phase to the study as a whole was through its check on the validity
of the basic data embodied in the original fire reports, This was
made, of course, by comparing the final totals for the 47 burned
arcas, as produced by the field analyses, with the figures for the
identical areas given'in the wardens” reports, Table 3 summarizes
these comparisons.

TanLe 3.—Comparison of aggregele Inss on 47 burned areas as estimated hy
wardens witl actual loss a3 determined By fleld analysis

Merchnntrhle Hnther Arcaofun.

merchant-

la Limh
Aren Vaolume nhhfl:-nt:.‘idmr

bLurned keillecl

Source of data

~Acres [ bonrd feet
Wardens'reports.. ... .. . .., ... mtemsagm e m . . k 380, 466
Fled nnalyses.... . . L. Coee L 443, 817
Excess of netunl over reportod dsmage.... ... L . 275

I

The significant figures with respect to mierchantable timber are
those for volume killed. Since the field analyses covered a very
considerable number of fires and volume of timber kitled, and since
ground was covered within the loeal districts of a large number of
wardens, the correction factor of 27.5 percent increase was taken as
authoritative and was applied to the original data. The summary of
the wardens’ reports obtained by combining the compilations in the
annual reports of the two State foresters indicates an average annual
gross loss of 181.346,000 feet, board measure, of merchantable timber.

nerensing this figure by 27.5 percent gives 231,216,000 feet, board
measure, as the adjusted figure for use in hazard rating,

Similarly, the wardens® average estimate of 19,362 acres of repro-
duction {unmerchantable timberﬁg burned over per year was increased
by 28 percent to 24,783 ncres for the statistical purposes of the insur-
ance study. '

The estimated annual average of 231,216,000 feet, board meastire,
of merchantable timber killed is not, however, the final expression
of damage, since much of this is ordinarily salvaged. With due
allowance for depreciation between the time of the fire and the time
of salvage, it was estimated that 44.2 percent of the 493,817,000 feet,
board measure, killed on the areas analyzed would nactually be sal-
vaged. TUnless salvage was, however, under way or definitely
planned for, no allowance was made. Reducing the average annual
amount of merchantable timber killed by 44.2 percent gives a net-
volume-lost figure of 129,019,000 feet, board measure. This is taken
ns the truly significant figure of loss cost of merchantable timber
in the region,

98536°-—37——5
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It will be noled, however, that this figure of 129,019,000 board feet
is the summary of two of the timber classes established for rating
purposes, nantely, classes A and B. Fable 4 indicates that this figure
should be broken down in the ratio of 88.G percent to class A and
11.4 percent to class B. This would be an acceptable break-down if
the salvage probabilities of the two classes were the same. This is
not, however, believed to be the case. Cuareful inquiry indicates that,
generally speaking, the salvage prospects of class A are, roughly,
twice as good ms they are for class B, which contains smaller and
often poorer timber.

Introducing allowance, therefore, for this variable in the ratio of
2 to 1 raises the final ratio of class B from 11.4 percent to 13.6 percent,
leaving 8.4 percent as the ratio of class A to the total.  This process
is illustrated in table 4.

Tasre 4—Damuage and sufvage of merchanlable timboer by clugses

Volnme salvaged Net volome lost
{ircss vol-
ume hilled,
tha:wj A A ,
(o o o7 boar i M Doy
! foet Poreent foct

Cluss

Percent

Ao e eieveeeaae 1 ODREET og,018 | 4.0 1085 844
S U 25, 358 6,178 5 20, 151 15.6

Totaloee. .o e R BTIETPY Tl BTSSR TN
I N r

The process of breaking down the figure of 24,783 acres. represent-
ing the corrected estimate of the annual avernge area of unmerchant-
able timber burned over, into its three constitnent classes and intro-
ducing further correction for the factor of partial loss is illustrated
in table 4.

Tanre S—Computaiion of snel area of wnmcerchantable limber lost, by clagses

Sampie Thresk- Actand FPartinl
Oinss grosg nrea §oodown of | pross aren | Jessov- ot aron lous ¢
burned totnl 2 hurned 7§ eropes ¥

Percent sAeres Percent
46, 1

1,425 =,
(5] 471 0.0
582G 12, 887 LG

315 . 00,0 2,78

t From fiek] anslysis,

1 Olass aereages derived by npplying percents in colutan 3 Lo tolal of 21,783 neres,
1 Partlsl loss pereents from feld analysis,

{ Application of percents fn colutna b Lo column 4.

The figures in the last column in table 5 would be highly significant,
as indicating the relative distribution of damage between the three
wnmerchantable classes, if the statistical base were broader. Asit is,
they do carry some weight, which has been given recognition in
rating. Nevertheless, the distribution adopted as finally authorita-
tive was determined by a deductive process which gave weight also
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to the distribution indicated by the mnalytical study of the supple-
mentary individual fire reports covering a total of 866 burned areas.
The description of this combination of the data from the two sources
and the deductions drawn are included elsewhere in the report.

IN THE PONUDEROSA PINE REGION

The field-analysis work in the ponderosa pine region covered 32
separate burned areas with an aggregate gross aren burned of 33.367
geres.  On 20,721 acres merchantable growth was present and 29,410
acres carried second growth (reproduction). The major portion of
the area analyzed carried both classes of growth.

The objeciives of the field-analysis phuse in the ponderosa pine
region were identical with those in"the Douglus fir region, but differ-
ences in silvieal and economic conditions made some changes in the
conduct of the work advisable.

In the fir repion, beeause of the current practice of broadeast slash
burning, iimmature or unmerchantable growth standing under timber
is practicaily certain to become a total loss when the overgrowth is
logged. Therefore, merchantable timber and reproduction {and/or
second growth) could never be considered as occurring on the same

round. If a unit area in the fir region has merchantable timber on
it, this is the only element of insurable value to be considered. In
the pine region this condition does not hold. Although in the past
it was common practice here rlso to destroy practieally all advance
growth in the process of logging, in recent years sweeping changes in
logging and slash-disposal methods have resulted in saving n consid-
crable part of the advance growth. In this region, therefore, studies
of damage to merchuntable timber ineluded measurements of damage
to second growth or reproduction on the same ground. Bvery acre
analyzed in the field work in the pine region was measured for
damage both to merchantable timber and/or to all trees below
merchantable size, down to 1 foot in height. wherever cither or both
classes of trees were present on the ground,

Merchantable timber was estimated in the same manner as in the
Douglas fir region, except that the lower Hinit of merchantability was
talien at 12 instead of 20 inches d. b. h. Trees this size and Jarger
were tallied on the ¥-acre plots by species, dirmeter, and condition
with respect to the fire in question. As in the fip region, the only
distinctions recognized were survival as a live tree and complete
killing. As the work proceeded in the field full notes were taken on
all conditions that might possibly develop as important hazard
factors,

Notes on the effects of fires on reproduction ‘and second growth
were made through use of the stocked-quadrat system already men-
tioned. In the pine region it is important to know what species
compose the sdvance growth on the ground. In some places, even
under practieally pure stands of mature pine, the advance growth
is composed mainly of other species. It is hecessary, therefore, in
recording by quadrats, to tally the reproduction count of each specics
separater and, also, to record the component result. To t::llly by

separate species only would in some cases indicate full stocking when
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there were blank quadrats. This condition is illustrated by
sample field-note form reproduced in figure 6.

CONDITION AFTER FIRE 8BY SPECIES, SEPARATELY AND COMBINED

SPECIES

Quadrat

group . R S 4 All species
{na)

Dead Dead| Live | Dead

2.1 2.

2
O B
g .1.9.
3

TGuRE (—Form for stocked-guadrat field notes, IBach gronp in lhe first column 4
colupascil of four quadrnts,

It will be noted that in group 1 there still remain enough quadrats
bearing live trees, all species together, to represent three-quarter stock-
ing. Yet in the last column, the notation is made that, as a group,
the quadrats are only one-half stocked. This means that one of the
quadrats carries both live pine and live larch, two quadrats now bear-
ing no live trees at all. ‘![‘his last notation makes it possible to tell
what the agaregate stocking was.

In the quadrat field notes, records are also made of the average
and maximum heights by species and by the total of all species.
This makes possible the development of such correlations between
size and extent of killing as may exist and also indicates the residual
value after ihe fire, which depends not only on the number of trees
left alive but also on their size.

Figure 7 shows the form on which the figures from the field data
were entered for the office work-up. No radienl departure from fir-
region methods is introduced, and the items for which provision is
made are largely self-explanatory. Correlation of damage with for-
est type is allowed for by the use of separate forms, as indicated at
the top of the sheet, though in this respect no variation was found
that justified distinction in practical hazard rating.

Substantially negative results were obtained in some other cases,
as for example that of the separation of merchantable timber into
age {size) classes and unmerchantable timber with respect to whether
or not it stood under overgrowth. Field observation could not be
relied upon to Indicate whether stands of reproduction under mer-
chantablle-sized timmber are more or Jess subject to fire than similar
stands in the open, and resort to statistical method was necessary.

The final conclusion was that the only factors essentinl to prac-
ticel schedule rating in the region are {1) size; (2) whether mer-
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chantable or unmerchantable; (3) density; (4) condition as to un-
burned logging slash, heavy brush, and dead or dying timber; and
(8) proximity to the desert fringe. Statistics on dead or dying
timber were wholly lacking, but rationalized provision for this
potentially important factor is incorporated in the rate schedule,

INDIVIDUAL FIRE STUMMARY

By Tyres

Net loss

Mrrohnntahla
timber

[ Reprodyuetion

i AL feet b i leres

Tota) domegeeeneeeneece o . . . o o 8,000 ._-....-'i..,... Cmee am

i yuch :

350 years pluse._oo... . .. . '
150 to 340 yoars. ..
Less than 150 yesrs.. _.....

Meavy deosity. ... oo ...

Muoderato densily

Llght density

Hosvy brugh

Gross. e,

Unborned slash...., o

No speciul hazard. ., .. ..

Steeg) SIOPeS.cae ...

Moderate slopes. .

bevel dnmd.o o ..

Within 1 mlle of desert... .

Alore thon 1wmile frgm desert . .

Vniler merchantside tiniber o

Neot under tmerehaninble timber

Acvres crawn burned: ..,
Acres surfnen butrped:

Kl Unkiiled

_f

M feet board megsore killed by sorfoes fres:
Ponderesnplre. ... . ..o L
3t S
Lodeepole plne.. .. ... .
|
Incense cetlar.. ...
Engelmann spruee, .
Suger pine.., ...

Wigune T—FMorm for entering fligures from feld potes for offlee comptitlon,
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Up to this point the discussion has been mainly directed toward
the internal break-downs which indicate variations in relative haz-
ard. As has been stated, however, one of the principal purposes of
the field work was to establish a check on the measure of absolute
hazard, which is the all-important starting point. As in the fir
region the basic data for this come from the 10-year records, kept
* by the protective organizations and recapitulated and published by
the coordinating heads. Since forest fire insurance will apply only
to private lands, the measure of absolute hazard should be taken only
on private lands. Therefore, for this purpose all data from the na-
tional forests were dropped, the summaries of the State foresters,
corrected as indicated by the comparison of the wardens’ reports
with the results of the field analyses, supplying all the data used.
Correction factors were developed simply by comparing the aggre-
gate losses for the burned arveas worked on, as reported by the
wardens, with aggregate losses for the same fires as indicated by
the field-analysis estimates, the latter being taken as correct. In
the Oregon and Waghington portion of the pine region the reported
area of merchantable timber burned was thus decreased by 27.2 per-
cent; the area of reproduction and second growth lost was increased
by 34.8 percent; the merchantable timber volume lost, gross before
salvage, was increased by 94.8 percent; and the merchantable tim-
ber volume, net after salvage, was increased by exactly 100 percent.
This means that, in the portion of the region covered by the field
analysis, just twice as much timber is being lost, net, as is indieated -
by the published data.

In determining absolute hazard for the pine region, the same
principles were applied as in the fir region. That is, it is believed
that the best general expression for immature stands is that which
comes from the use of the so-called “net-acres-lost” figure derived
from & combination of the pross area burned and the percentage of
kill, regardless of the distmibution of the remaining live frees. In
these stands fires often exhibit all of & number of variable phe-
nomena of partial damage. Cases of no damage or of total loss
are easy to handle. Partial damage may, however, take such a large
number of forms, each of which would call for separate considera-
tion in loss adjustment, that, for rate-schedule purposes, the best
expression of the average is that obtained by the method suggested.

Al of the data for salvage also came from the fleld-analysis
work. As the burned areas were analyzed, careful observations were
made to determine whether any organized sailvage of merchantable
timber had taken place after the five of which orderly records would
be available, and whether there had been subsequent slash burning.
If unorganized salvage appeared to have taken place, or if there
had apparently been slash burning, the area was not worked on, It
it developed on inquiry that salvage figures would be available,
the area was worked in the usual way and the salvage figures were
obtained and added in. In a few cases, where salvage had been
effected for saw logs but for one reason or another the figures counld
not be obtained, an estimate of salvage was made in the field from
the stumps, .

The inquiry into the question of salvage disclosed that, on the
privately owned lands included in the detailed field analysis, 39 per-
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cent by volume of the killed merchantable timber was salvaged.
This makes no allowance for loss from degrade, reliable figures for
which could not be obtained. It has, furthermore, to be taken into
consideration that, at the particnlar time that the feld analysis was
made, no particularly large private burned aren was available,
though relatively large fires are definite matters of record. The
larger the fire the less the likelihood of complete salvage. With
these considerations in mind, the decision was made to introduce
into the calculations a general salvage allowance of 25 percent. It
appears that, on a value basis, this 13 about all that can reasonahly
be expected in the long run under present conditions.

It will be noted that use is not made in the rating schedule of all
the variables studied. This is because correlations sufficiently sig-
nificant or demonstrable with respect to them were not developed
by the analysis. Simplicity and facility of use are highly desirable
characteristics of all rating schedules, Unless, therefore, variables
with relatively sharp definition show up they are better ignored and
their influences spread equally.

The fact that fewer definite correlations could be established in
the ponderosa pine region than in the Douglas fir region accounts
for the proposal, for this region, of a shorter and simpler rating
schedule.

THE CONTRIBUTIVE FOREST FIRE HAZARDS

Once a cansative agent has operated its influence is finished.
All consequences of a fire from then on are due to the influences of

the contributive hazards; in other words, the special conditions sur-
rounding and affecting the small initial flame. These conditions
depend upon the physical make-up of the forest area involved, the
weather, and the effectiveness of the protective oreanization. These
major eleinents of contributive hazard are here discussed.

PHYSICAL HAZARDS

It is first necessary to identify the physical factors susceptible
to acenrate measurement. These are cdetermined from the recorded
findings of forest-fire research, from discussion with fire wardens,
and executives of the protective agencies concerning their specific
problems of actual five fighting, and from direct observation of the
cffects of fire under a variety of physical conditions in the field.

The investigation so conducted, revealed the existence of a number
of physical hazards of major importance, the influences of which
are measurable in actual practice. It is always recognized that
some factors must be ignored because their measurement involves
an undue complication and excessive work that would outweigh
the advantages derived. The expense of doing business would
be unwarrantubly increased. The factors of physical hazard essen-
tial to this inquiry are:

1. The average size of the trees composing the insured stand.

2. The density of the stand.

3. The composition of the stand by species of trees.

4. The occurrence of unburned logging slash ; of fern, brush, grass,
or desert areas; and of lands recently cut over {carrying a growth
of weeds).

5. The occurresice of snags in or near the insured stand.
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6. The character of the topography, i. ¢., whether or not a con-
siderable portion of the insured stand is on sloping ground.

The use of these factors in rating is exactly analogous to the
use of construction factors in rating buildings and inflammability
and destructibility factors in rating the contents of buildings. There
is even a class that can be designated as introducing the “special
hazards”, so-called, group 4 in the above list, which includes, as the
worst special hazard, logging slash.

These physical contributive hazards having been identified, they
must be included in the rating schedule, on a basis of their relative
values. That is, proper charges must be entered. This involves a
determination of the loss costs or burning ratios that have vesulted
under their influences. The purpose here is to explain the process
by which this was accomplished. This can best he done by dis-
cussing in detail the method of conducting the worlt in the separate
forest regions.

IN THE DOUGLAS FIR REGION

Most of the data on which the study of physical contributive
hazards in the fir region was based were obtained from (he local
wardens. Fellowing is a sample of the form on which the infor-

mation was furnished:
[Froant of forn}

HUurpLEMENTARY [XpIVOUAL Fioe REPorT
OLEGON AND WASHINGTON WEST OF QASCADES

For flres which buarned 50 neres or more, 1926 o 1930 inclusive:
. County  Numboer Yoeur

Name of lire . i mm e Time; Month .. .. Tate
Cause . e e - Diseoverad .o.ooo . el
Discovered DY _.. oo oo - Work finished R
Loeation: See. .- T .

Nore o WaRnEs ~—Flease O1F with fAgares or cheeks { ) from Four knowledge of the
Mre ns many of the spaces below as necessurey to give the best information as ra what
nelually acenrved,

1. QI the total grea hurned, about how many acres were in:
Type A Stands averaging more than 40 inches bbb .- __.___ acres.
Type B: Stands averaging 20 inches to 40 inches d.b.ho_._ ______ ncres.
Type C: Stands averaging 6 inches to 20 inches dbhi_.__ . .. acres.
Type D: Stands averaging less than G inches b0 hut
over 2§ {feet bigh ncres,
Type I: Stands averaging less than 25 feet high acres,
Unburned slash . ACLeH,
Fern, hrnsh, or grass . acres.
Ttecent cut-overs (s!ash previeusly burned) oo o L oL dlOLES
Other lanil
2. About what percent of the stand was killed In (malke cheek mark} .

Type A (stands averaging 40 inches d.b.h. and larger) :

0 to 25%, womem-; 25 to TO%, 7 70 to 100G, .-
Type B (stands averaging 20 inches to 40 inches d.b.h.) :

0 to 25%, ;25 to T9%%, 3 75 to 10084, .
Type G (stands avernging 6 inches to 20 inches db.u):

0 to 25%, ..____; 25 to 5%, ;19 to 1009%, .
Type D (stands averaging 25 feet high te 6 inches d.b.h.) :

0 to 25%, 1 25 to 75%, 3 T8 to 10065,
Type B (stands averaging less than £5 feet high) :

0 te 25%, ———e——; 25 to 5%, 7 T8 to 10095,
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[Revarse of form]

3. What was the density of the sinnd In (mitke check mark) :
Type A (stands averaging 40 inches d.bh, and larger) :
Heavy, ; moderate, ; lght,
Type B {stands nveraging 20 inches to 40 inches d.b.h,):
Henvy, v moderite, » light,
Type G (stands averaging 6 iuches to 20 inches d.b.h.):
Heavy, .- _; moderate, y leht, .
Type D (stands averaging 25 feet high to 6 inclies d.b.h.) :
oivy, Pomoderate, _____; light, ______,
Type E (standy averaging less than 235 feet high) :
Heawy, v modoernte, : light,
4. Before the fire whal was the approximate percentage of rpecles (by volume)
(rive figures) :

Douglas | proiock Cedar Spruce

In burned portion of —

Type A (40 inches and
over).

Type B (20 inches to 40
inches)

Type C (G inches to 20
inches)

Type D (25 feet to 6 !
inches) :

5. The fire spread (eheek whichover was true) ;
From unburned stush te merchantable timber _.__
gecond growtly, 7 neifher,
From fern, hrush, or grass to merchunrable thnber
second growth, ______; neither, —o___..
From revent enf-overs {skish [weviously burned) fo merchantuable timber,
; ;o second growth, ______ y noither,
5. D fhis fire crown? __.___, If s0, In which stane {checlc) ?
Type A ;o Type B 1 Type O v Type D______; Type
)]
On how many acres did it crown {glve approximate fizures) ?
. Did snags make this fire hiardoer {o control {check) : Yes.___,
. 3Vas the land mostly steep .o, AModernte .. Lovel
. Were portable pumps used?
If not nsed please state why
Date: oo _____

(Signature of wa 1',{1011]

A larger volume of data would have been desirable, but it was not
believed practicable to ask the wardens to remember more than 5
years back nor to recall the details of smaller fires. As it was, this
campaign for additional data was extremely successful. Before send.
ing out of forms the headinps were all filled out from the existing
records 5o that each separate form referred to an individual fire, Tha
warden was simply asked to supply supplementary information on
each. Every questionnaire sent out was returned properly filled out,
Thus additional information was obtained on approximately 1,500
fives, of which 866 damaged potentially insurable growth,
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Reference to the report form will disclose that the wardens were
asked to furnish data for five established classes of growth accord-
ing to the sizes of the trees. This classification corresponds to the
first break-down made in the rating of buildings by dividing them
into classes according to construction types, as frame, brick, or fire-
resistive, Just as the fire experience of buildings can be directly
correlated with types of construction, the fire experience of forests
in this region can be directly correlated with these size classes.
There is an clement of contributive hazard inherent in the stand
itself that is best expressed by the sizes of the trees composing it.

The adoption of the specific points of division between the classes,
largely dictated by the fact that the forest survey recognizes almost
identical classes in its work, is discussed elsewhere.

The closest approach that can be made statistically to indicating
conditions as they would be if other things were equal, without un-
duly narrowing the statistical base, is through lumping a1l the figures
for all the fires within each class. ~All other variables are thus given
maximum opportunity to compensate each other,

The class enjoying the lowest burning ratio is taken as the stand-
ard. The other classes are charged, for class alone, according to the
extent to which their burning ratios exceed that of the standard.

The next requirement is to establish the essential break-downs
within the classes according to the other recognized variables, Uni-
form variation is not found in the different classes. The effect of
density is, for example, not only more pronounced in some classes
than in others, Yut the order of variation actually reverses itself.
This consideration accounts for the separate collection of the data by
clas]ses, a separation that was maintained all through the analytical
work.

The effect of stand composition is mainly a factor of susceptibility,
so-called. Susceptibility factors do not affect the spread or intensity
of the fire itself, but they do affect the consequences of the firs- throu gh
the degree of resistance exerted by the specific property affected.
Mature Douglas fir is an example of low susceptibility, Uhless a fire
crowns, the majority of Douglas firs in a stand of nerchantable size
will ordinarily escape being killed and the net damage will be rela-
tively Jow. Western hemlock, on the other hand, being characteris-
tically thin-barked, is easily killed by ordinary surface fires. The
susceptibility of a forest is thus a direct factor of the proportion of
hemlock in the stand in relation to Douglas fir, The higher the per-
centage of hemlock the higher must be the portion of the rate that
allows for increased susceptibility. Sitka spruce is also a thin-barked
specles with high susceptibility,

Another factor of susceptibility is the rate of deterioration after
death. Salvage possibilities are directly dependent on this factor,
which varles considerably among different species, It is so low in
Douglas fir that economical salvage is possible for relatively long
periods after death. Hemlock and spruce deteriorate more rapidly
through the effects of insect and fungus activity and thus present less
favorable salvage prospects. '

The collected data gave indications of the correlation between the
composition of burned stands and the extent of killing and thus
produced a means of measuring this factor of susceptibility.
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By analyzing the data indicating the conditions on the land from
which fire was communicated to the timber—whether unburned slash,
a growth of fern, brush, or grass, or weeds on recently cut-over land—
a correlation of damage was possible with exposure to these special
hazards operating from land directly adjacent.

A snag can be defined for hazard rating as the remains of any dead
tree over 12 inches in diameter and 25 feef high that is not overtopped
by inmmediately surrounding trees. Snags may be mixed in with the
trees of the insured stand or may carry five to it from afar. Being
very easily ignited, holding the fire high in the air, and scattering
brands freely, they are very definite contributive hazards, The best
indication of their contributive effect that it is possible to get is
obtained by correlating the damage done by fires reported as being
influenced by them with the estimated quantity of timBer in the
region that is mixed with them or adjacent to them. Snags are recog-
nized as u hazard factor in the rating schedule when there are 10 or
more per acte on gn area 50 acres o1 more in extent, provided, in a
stand of second growth, that the majority of the snags are taller than
the majority of the trees. Such a stand must, of course, be sufficiently
deuse Lo make its classification as second growth justifiable. A few
seattered trees growing among snags, brush, and ferns huve no
practical effect on hazand.

The intensity with which a fire will burn, the speed of its spread,
1ts resistance to control, and its tendency to crown are all affected
by the degree of slope of the gronnd.  Bteepness is an adverse hazard
factor for which an appropriate charge must be made in the rating
schedunle. The amount of this charge s, of course, indicated by the
correlation between the extent of damage done and the corresponding
volume of timber on ground of different degrees of steepness. Thuee
slope classes have been vecognized for Practical »urposes—level, which
incllndcs slopes up to 10 percent; moderale, inclludmg slopes between
10 and 40 percent ; and steep, which includes all slopes over 40 percent.

The different degrees of hazard that can be produced by varying
occurrences of the factors mentioned are well-nigh numberless. Try-
ing to allow for all of them would manifestly produce unnecessary
complication and unwieldiness. It is plainly evident, for example,
that a snag area, in terms of hazard, is one thing when it is divectly
contiguous to an area of forest and another when it is a quarter
of a mile away. It may very likely, however, even at a quarter of a
mile or more away, increase the hazard of the forest. So far the
practical handling of the matter is not too difficult. A charge is
made for the more distant snag area that is something less than
the charge for the directly contiguous area. The intervenin% type,
however, may exert an influence that increases or decreases the hazard
effect through a range of several degrees. At this point in rating
the law of diminishing returns beging to make itself felt.

The policy followed 1n the construction of the rating schedule has
been that of providing for every degree of hazard for which it is
practical to allow. Actual experience will undoubtedly reveal points
at which the system here recommended should be modified; the
schedules that will be in use afier 10 years of practical experience
are sure to differ considerably from those here suggested.
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I¥ THE PONBEROSA PINE REGION

In the ponderosa pine region the use of supplementary data was
dispensed with and the internal break-down was based entirely on
the field-analysis data. This was possible partly through the guid-
ance afforded by the supplementary data collected in the fir region.
Also, it was apparent early in the study in the pine region that physi-
cal-hazard factors arc fewer here and the range of their effects is
narrower than in the fir region, Some of them are the same in both
regions, notably density, exposure to slash, and exposure to heavy
brush. A factor pecullar to the pine region is proximity to the
desert edpe.

The tabular form on which field data were summarized has already
been mentioned {p. —). In the work in this region composition
variables were nlowed for by malking two separate tabulations on
the form {fig. 7), one for the ponderosa pine type and another for
all other types. Most of the lafter are forms of the so-called novth-
slope types in which ponderosa pine is largely absent, the stands
being mainly composed of the Douglas and true firs, larch, and
EngTemann spruce. Little inferest in insurance on these types is
to be expeeted, at least in the near future; but it was believed advis-
able to include the findings in this study in the event that some
underwriting should be called for later,

No attempt has been made to analyze the lodgepole pine type. Only
o small ares of this type is privately owned, its commercial impor-
tance is slight, and there is no reason to suppose that any material
demand will arise for insurance on forest values in it,

The variable of composition is further measured by the fgures
entered at the bottom of the form (fig. 7) showing the relative
amounts by species killed by surface fires. This is to indicate the
relative susceptibilities of the species. As has been stated, this can
be shown only by the effects of surface fives, since crown fires ovdi-
narily kill all species indiscriminately. Provision is made on the
form for expressing the evidence presented as to the probability of
the development of crown fire in the vespective types.

Snags are not important as hazard factors in the pine region and
are not faken into account in the relntive hazard set-up. For one
thing, great areas bearing practically nothing but snags are almost
unlmown in the region an?[, for another, a snag is a far less menacing
hazard in the pine region than in the Douglas fir region.

Ponderosa pine, unlike Douglas fir, degrades rapidly after approxi-
mately 6 months, unless the winter season intervenes. At best, profit-
able salvage cannot ordinarily be expected after a year or so. This
involves n corresponding allowance in the susceptibility charge.

IN THE SUGAR PINE-PONDEROBA VINE HEGION

The application of charges for contributive hazards in the sugar
pine region follows closely the principles established in the pon-
derosa pine region, such modifications as are made being based on the
findings of Show and Kotok (74, 15, 16) and of the fire research
of the California Forest Experiment Station. The subject will be
presented in detail in the discussion of the construction of the rate
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schedule, Only a few of the more obvious points of distinction will
be touched upon here.

Although 1n the sugar pine region there is no exposure to sage-
brush desert, exposure to woodland and chaparral along the lower
edge of the ponderosa pine type corresponds to this very closely.
Here fires gain headway easily and sweep into the timber type ont
broad fronts, considerably increasing the hazard in the border areas.
Careful extensive study indicates that the inclusion in the schedule
of a rationalized charge for this exposure, equal in amount and ap-
plied in the same way as the desert-edge charge in the ponderosa
pine region, is entirely justified.

In the sugar pine region no differentiation will be made for ad-
verse terrain, because practically all of the forest is in rugged country
so that allowance for it as a variable would be unjustifiable. Spread-
ing the influence of the factor over all policyholders equally will
effect a more equitable premium collection.

The same is true of the brush fields contiguous to the commercial
mixed-conifer type and in places in contact with the ponderosa pine
type not exposed to the chaparral areas proper. Because the distri-
bution of this brush is almost universal, and its effects are sometimes
felt far into the timber exposed to it, diffeventiation with respect
to 1t would involve undue complication and be likely to introduece
difficulty and controversy.

The setting of rates and the collection of premiums in the sugar
pine region will be relatively very simple because of the elimination
of these recognized factors of variation without the introduction of
any new ones,

THE CLIMATIG HAZARD

Weather inevitably influences the Sf_read of fire and therefore
i

constitutes a contributive hazard. If climate is uniform locally, no
attention need be paid to it. It becomes of importance when its local
variations are sulficiently great to demand recognition by a practical
rating undertaking,

The National Board of Fire Underwriters, in cooperation with the
Weather Bureau, has made & chart of the whole colintry, on which
are expressed various grades of a number of climatic-hazard factors
for the purpose of determining proper climatic grades of cities,
towns, and communities. The established principle is the same, al-
though many of the factors used are of no interest in forest work
because of fundamental differences in their action on forests as com-

ared to that on buildings. Snow, for example, can never exert any
Eut a_favorable influence on forest fire hazard, although in town it
impedes fire protection. These considerations, with others, made it
necessary for this inquiry to conduct an entirely original study
of climate.

What is desired is mainly an indication of the acturl variation,
in practical terms, of the influence of the climate on the net hazard,
careful preliminary inquiry having indicated clearly that such in.
fluence 1s of sufficient importance to require inclusion in practical
forest fire rating schedules. It is the completely isolated influence
that is required in the “all-other-things-being-equal” sense, provision
being made in the schedules for allowance for other variables.
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The actual purpose is the subdivision of the territory into zones
within each ofpwhich the climatic conditions, as they influence forest
fire hazard, are approximately the same, each zone, however, being
different from the others,

It was evident early in the study that the proposed inquiry could
be made only through use of weather data. The collection of forest
five data had not included enough weather statistics for this purpose.
Furthermore, the effects of fire are so largely the result of combina-
tions of influences that the separate factor of climate could never
be isolated in such data. The inquiry wus accordingly directed to-
ward an analysis and interpretation of the weather records, the
findings to be applied to the rating process by an empirical method.
This method meets the requirements of the insurance study in that
it supplies & means of so recognizing and evaluating variations in
climatic hazard that insurance rating cannot go far wrong during
the experimental stage. Data guthered in the course of practical
application will, of course, serve as a basis for improvement and
refinement.

Climate itself, as a component efleet, cannot be measured and ex-
pressed in absolute terms. Scientific observation is limited to the
feld of the measurable constituent elements, of which the following
can probably be safely taken as of chief importance in relation to
forest fire hazard anywhere: _

Precipitation—The total number of inches of rainfall during a
year or period.

Periods without precipitation—A drought is here defined as a
periad during which no measurable precipitation was recorded.
Traces did not break droughts, TFalls of one-hundredth of an inch
did.

Days of low relative humidity.—DBy a day of low relative humidity
is meant a day on which a relative-humidity reading is below an
arbitrarily chosen point.

Minimum relative humidily—The average of the low points of
relative humidity recorded during a year or period.

Evaporation.—The average rate at which water is found to evapo-
rate according to standard measurements over a period of time.

Atr mevement (wind) —The avernge for a year or period of the
speed and volume of air movement according to standard meastre-
ments.

Air temperature—The mean, mean maximum, and mean minimum
temperatures recorded during a year or period.

An cighth element, lightning storms, 1s a direct causative hazard
and as such has no place in the climatic-hazard study.

With respect to air temperature, it is at present difficult to discern
the actual facts. - Air temperature, evaporation, air movement, and
relative humidity are all so intricately interdependent and there is
such a dearth of truly indicative data that the time does not appear
ripe for any practical application of this factor.

Of the others, two, wind and evaporation, must be Ieft out he-
cause of insufficient data. Tt is very likely true that if sufficient wind
data were available, relative variations with respect to this element
could be designated. That is, it is probable that some sections are
more subject to adverse wind conditions through long periods than
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are others. All that can be done for the present, however, is to
leave wind out of statistical consideration. If it ought to be made
an element of differentiation, it is hoped the fact will be brought out
by actual forest fire insurance experience and improved wind records.
It is safe to say now that by spreading the wind hazard equally
over all, no great discrimination will be shown any individual prop-
erty owner. It simply means that one possible refinement is now
being omitted that it may be desirable to introduce af some future
time.

With respect to cvaporation the same things may be said, but
more emphaticalty. No data are available through which the cor-
relation between [ocation and evaporation can be shown.

Of the fonr remaining climatic clements—precipitation, drought,
days of low relative humidily, and degree of low relative humidity—
all could be used in the Douglas fir region because of the quaniity
und character of data obtainable there. In the two pine regions
and the redwood region this was not possible, as will be made clear
in the subsequent discussions of the climatic hazard in each regiou.
It appeared that length of drought should be considered wilh respect
both to the average and to the maximum, the latter corresponding to
the long practieaily rainless periods that are normal throngh the
middle of the summer.

When the influence of climate on forest fire hazard is under con-
sideration, the ecssential factors are those that prevail during the
so-called fire season as it may be recognized in any specific locality
or region. This is, of course, the drier and warmer portion of the
year. While the climatic conditions that prevail during the wetter
and colder porlion of the year do have some influence on the fire
season, especially the early weeks, it nevertheless often happens that
favorable winter conditions are completely neutralized by seriously
adverse spring conditions, The normal fire season beging somewhat
enrlier and ends somewhat later toward the south and is correspond-
ingly shorter toward the north. In order that complication might
be avoided in the use of the data, the adoption of a uniform fire sea-
son was required. It was decided, after careful consideration, that
all requirements would Dbe best complied with by ealling the fire
season in the territory the 7-month period between April 1 and
November 1.

The data were collected mainly through the helpful cooperation
of the United States Weather Bureau, the actual work of original
transcription having been done in Weather Bureau offices und with
the help and guidance of members of the Weather Bureau staf. The
discussion of the process and results can probably be best presented
region by region.

IN THE DOUGLAS TIR REGION

The precipitation and relative humidity data were taken from the
records of 141 stutions in the portions of Oregon and Washington
lying west of the crest of the Cascades. Of these stations, 70 had
precipitation data only, 55 had relative humidity data. only, and 16
had both. Geographic distribution of the stations was fairly satis-
factory, with the possible exception of datr on both relative hunidity
and precipitation on the Olympic Peninsula, in the mountains of
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the Coast Range, and in portions of Lane and Douglas Counties, and
data on precipitation in the Cascades. As it is, the dats in these
sections carry somewhat more weight in fact than they appear to do.

No attempt was made to collect data for years previous to 1921
This limit was placed because (1) the period 1921 to 1930, inclusive,
was studied from the fire records, and (2} weather stations were
relatively scarce prior to 1921. A wide geographic distribution of
stations 1s preferable to long-time records.

Of the 86 stations furnishing precipitation data, 57 gave data for
the past 10 years, and the rest for periods varying from & to 9 years.
These differences permit some distortion to creep into the zonal aver-
ages, but this was compensated for by the obvious advantages of
using all the data possible. The alternatives of reducing all sta-
tions to a 3-year basis or throwing out stations in loealities already
wegk in data seemed equally undesirable.

Until comparatively recently the collection of relative humidity
data has been systematically undertaken at only a few stations. In
order, therefore, to achieve any semblance of conformity which would
obviate the introduction of entirely unallowable distortions, it has
been necessary to confine the use of relative humidity dats to the
months of July, August, and September for the years 1928, 1929,
and 1930. With respect to relative humidity, therefore, all stations
have been put on exactly the same basis. A longer period would
of course, make the results more conclusive, but this could be obtained
only through sacrifice of most of the stations, making adequate geo-
graphic distribution impossible. Since no obvious contradictions
have shown up in the dats employed, it can be assumed that present
findings may be adopted as safe for these initial promulgations.

As has been indicated, what is ultimately desired is a map of the
region which will show, in a practical manner, zones of variation in
chimatic conditions that can be interpreted in terms of variations in
fire hazard as influenced by the local or zonal climatic conditions, It
is desived to set up as standard the zone in which conditions are the
best prevailing anywhere in the region. In this zone no charge will
be incorporated into the rating schedule for climatic contribufion to
hazard. It is then desired to delineate other zones with reasonably
determinable adverse climatic factors that can be translated into
proper charges to allow for less favorable hazard conditions, Wher-
ever the effect of climate is felt there can be no question but that
there is & correlation between its variations and vaeiations in forest
fire hazard. By the establishment of zones, provision is made for the
proper expression of this variable at the appropriate place in the
rating schedule,

The indications were that practical requirements would best be
met by the establishment of five zones in the region. More would
make this phase of rating too complicated; fewer would net quite
allow for varirtions indieated by the data,

After the data had been transcribed from the annual reports and
the original records in the Weather Bureau offices, they were sum-
marized and the summary figures were entéred on a master sheet.
Extreme ranges between individual stations in variation of the five
elements studied ave given in table 6.
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TanLe 6.—Exzireme variations of climatlic factors in the Dougles fir region.

feasenal nvernge

Eletnent

Musimum Minkmum

Precipitation_ . .oooooooel . . L . inclies
Mesn drought period. . .. dmeree s - . Coltavs
Maximum drought perlod. . ccu.e oo, . - . e,
Days betow 35 percent relatl .. . .number

Average low relntlve bumbdity, (. o o .00 L Lo L opereent. .
]

Variations such as these cannot be ignored in forest fire insurance
rating, even though zonal averages modify them materially.

The first question that presents itself 1 attempting to combine
the figures for the individual elements into one expression for climate
as & whole is that of weights. The sccond is that the precipitation
and relative humidity data come from different stations. A pains-
taking and exhaustive study revealed no autheritative justification
for varying the weight assignments of the constituent clements, at
least until more enlightenment is obtained from future studies, pur-
ticularly of more specifically adapied data. Equal weights were
aecordingly assigned and the five elements combined simultancously.

As a means of combining the precipitation data and the relative
humidity data from different stations a separate map was made for
each of the three precipitation elements and the two relative-humid-
ity elements (figs. 8 to 12), each of the elements heing graded in five
intensity classes. On each map grading was done, except that for
volume of precipitation, by grouping the stations whose figures fell
between the points obtained by dividing the total ranges into fifths,
For volume of precipitation all stations with seasonal precipitations
of 25 inches or more were placed in the best cluss and the remuaining
stations graded by dividing the remainder of the range into four
Parts.

The combinatien of these five maps info one final map for indicat-
ing the zones of variation in the component climatic conditions was
effected by the use of carefully located coordinate points. If, {for
instance, a coordinate point was found to fall in zone 1 on esch
individual element map it was colored on the final map to indieate
it as a point in zone 1. If the same coordinate point fell into a
number of different zones on the individual element maps. the zone
numbers were averaged. Thus a point which fell into zones 1. 3. 1, 3,
and 2, went on to the final map in the color representing zone 2.

The possible range from 5 to 25 thus obtained was divided urbi-
trarily into five classes, as follows:

Zone 1—3 to 7, inclusive.

Zone 2—8 to 12, inclusive.

Zane 3—13 to 17, inclusive,

Zone 4—18 to 22, inclusive.

Zone 5—23 to 25, inclusive,

It was found that cone station or coordinate peint may fall into
any of the different zones with respect to each of the elements. Thus
a station may be in zone 1 for number of days below 35 percent
relative humidity and in zone 3 for precipitation. Port Townsend

98538° 37—
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is an actual case illustrating this possibility. Due consideration,
however, makes clear the fact that this need cause no concern, While
there is undoubtedly, in the main, a correlation between the elements,
it is locally very seriously upset by topographic and other features.
Port Townsend’s precipitation deficiency is accounted for by its loca-
tion to the northeast of the Olympic Mountains, which cause very
heavy precipitation from the southwest winds on the windward side
and very light precipitation on the lee side. Nothing interferes, how-
ever, with the opportunity afforded the waters of the San Juan
Straits and Puget Sound to keep Port Townsend’s relative humidity
high. Similar Joeal influences are at work in other places to prevent
points from falling into the same zones with respect to each indi-
vidual element.

Good conditions with respect to one element inevitably tend to
neutralize bad conditions introduced by another element, This
method of combination makes allowance for this fact, and acceptable
and usable conclusions as to the final climatic commponent are thus
produced. Various eut-and-try methods, assigning different weights
and using different systems of combination, all gave very similar re-
sults, and the conclusion has accordingly been reached that the
method adopted meets the requirements satisfactorily,

The final climatic map thus constructed (fig. 18) divides the region
into the five zones, by area, as follows:

Zone 1—5.3 percent of the region,

Zone 2—27.6 percent of the region.

Zone 3—35.6 percent of the region.

Zone 4244 percent of the region,

Zone 5—7.1 percent of the region.

The zones do not by any means divide the region into equal fifths
by area, but they do perform the required function of grouping
properties with approximately equal climatic conditions. Even if one
zone had covered only 1 percent of the region, it would have been
allowed to stand had it appearved that properties within it were
affected by conditions different from those existing elsewhere.

After the five zones had heen delineated on the final forest fire 1map
of the region, the stations were located on the same map in order to
show accurately into which zone each station falls. The figures for
all the stations in each zone were then averaged. These averages are
shown in table 7.

TasLe T—dAverages of climatic facfors in the Douglas fir region, by zones

Maoxi- | Relative

mum | humidity
drought | below 35

period | percent

Seasonal | IMean
precipl- | drought
tation period

Low rels-
tive bo-
mldity

Zone ne.: Inches Days Pereeni
1 27.9 d. B. 5 8.8

2. 14,4
15.4
12.§
87

The general though unsteady tendency toward worse condifions
under each element hetween zone 1 and zone 5, as shown in table 7,




88 TECHNICAL BULLETIN 6§51, U. S. DEPT. OF AGRICULTURE

s !
?\‘(:((‘gﬁ?ﬁ@%’ JOKANODGAN
“/W\/ e \ .
QOSSN TR

PN v'.\\\

CHELAN

Sl

-

{(bousms

YA K MAa

KLICKITAT
-
- e
: S

‘g
t( P lGILLMM

J;
A N0
SIS WASCO T\ G
e -
?0(
Y by e .
& s B0
(]

JEFFERSON %WHEELER

HARNEY

EZ773 zane 1-Least severe

2y
]

[ El%x] Zone 2-50% Increase

T
-,
-
[

e Zone 3 1007 Increase

g
A,
2%t

BBERL Zone 4-1507 increase

G222 zone 5-200% Increase

FIGURE 13.—Iinnl forest fire climate olart combinin% the five clements shown in figures
8, %, 10, 11, and 13,




FOREST FIRE INSURANCE 89

is noteworthy. In table 8 zone 1 is tuken as the standard, and the
percentages given are for the increase in unfavorableness over con-
ditions existing in that zone. Another column is added in which the
average percentage inerease is shown,

Papre S-—Percentuge increase in screrity of climalic facfors in zones 1 1o 5 af
the Donglay fir region

Maxd N;:énl:er
JYEAX]- of days i
dmlmil below ) m]i-rﬁ\i\\-c
rought |35 pereen e
porigd | ralntive | Rumitdity
bnmntdity

Seasonnl | Menn
procipite-| drought
tion neried

Zono no.: Pereent | Pereent | Perent | Percend | Pevcent | Percent

10

It ]
134 334
163 475

The figures in the last column of table 8 are an expression of the
increase in climatic severity of the various zones over that of zone 1
from the standpoint of influence on forest fire hazard. TFor prac-
tical purposes, however, it will be advisable to smooth out the figures.
L_}[‘;m final average figures show an irregular progression, as illustrated

low:

From zone 1 to zone 2, g difference of 34 percent.

T'rom zone 2 to zone 3, o difference of 43 percent.

From zone 3 to zone 4, a difference of 66 percent.

From zone 4 to zone 5, a ditfference of 53 petcent,

The mean difference is, roughly, 50 percent, or a difference of 200
percent befween zones 1 and 5. Thus zone 5 is three times ag bad as
zone 1.

Deficiency charges made in the other zones to allow for the hazard
increases agove those of zone 1 have not been applied throughout
on a percentage basis. Tests by dirvect application being impossible,
it was decided that flat deficiency charges in cents promised the best
workable basis, applying the percentuge increase for climatic severity,
as this study determined it, to the regional basis rate of 214 cents,

All properties in zone 2 therefore take a climatic deficiency charge
of 134 cents, in zone 3 of 234 cents, and so on.  Until actual practice
is begun and direct observation made possible, it is believed that
this 1s an entively feasible method of application.

The adoption of this method will apparently provide for equitable
recognition of the effects of climatic deficiency. It can be easily
understood that the occurrence of highly inflammable herbage in
the forests of the Donglas fir region varies directly with the climatic
factors favorable fo fire protection—the more moisture, the more
brush and weeds. The worst physical hazard is in a forest ordinarily
moist but temporarily dry. This treatment of the figures recognizes
this fact and will, it is now believed, effect, on the whole, & more
equitable measurement of the climatic hazard than any method so far
suggested.
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1N THE POXDEROSA PINE BEGION

As has been stated, the essential climatic features of the northern
onderosh pine region are scanty rainfall, wide temperature range,
ow relative humidity, strong winds, rapid evaporation, and abun-

dant sunshine—all of which tend unquestionably toward bad five-
hazard conditions, which generally prevail from before the first of
July until sometime in September.

In this region, unfortunately, properly distributed data are lacking
for evaporation, wind, and temperature in the forest. Even the
available fizures for precipitation and relative humidity arve deficient
in geographic distribution and method of collection. This deficiency
arises partly from imperfect collection technique and partly from
the fact that, up to the present, local variations have not been an im-
portant consideration in fire-weather measurement,

The present conclusion with respeet to this phase of the study 1s,
accordingly, to present no data bearing on internal loeal variafions
in the region. The subject must he left with the statement that the
question has been as carefully investigated as the existing data permit,
but that no convincing or authoritative conclusion could be reached.

This implies that for the immediate future, at least, the ponderosa
pine regivn must be treated, for forest fire insurance rate making, as
a single climatic unit or zone. If this works hardship on certain
assureds, a differentiation based on inconclusive data might produce
even greater inequities.

There are two possible ways of looking at the problem of the grad-
ing of hazard in any separate region. One is the complete isolation
of the region and the development of an entirely independent grading
and rating schedule. The other is the carrying forward from region
to region of such indications and prineiples as may be applicable
with or without supportable modifieation.” It is the author’s convic-
tion that the best result is obtained by a combination of these two
processes, that is, by doing as much as is possible with the region
alone, then trying to rate hazard in it by a process of carrying over
the rate structure of another region with proper differential modi-
fication, and finally harmonizing the two results. This is the method
that has been used in this work.

In working out thig system it is necessary that some approximate
measurement be made of the differentials in all the factors common
to both regions involved (in this case the Douglas fir and the pon-
derosa pine regions). An expression is therefore required of the
pomnt which the forest-fire climate of the ponderesa pine region
attains in the scale developed for the fir region.

It appears from general observation and the available data that
every locality in the ponderosa pine region has worse forest-fire
climate than the worst zone in the Douglas fir region, despite the
fact that such a hot, dry climate reduces the vegetable matter for fuel
and therefore the inflammability of the forest.

With the aid of some permissible rationalization, a practical and
usable basis may be built up on the following considerations; (1)
The climate of the fir region is essentially insular and subject to
influences not felt in the t{vpically continental climate of the pine
region; (52) the climatic elements in the continental c¢limate Tun,
without: doubt, more closely parallel than they do in the insular belt
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where peculiar physiographic features set up conflicting influences;
and (3) the measurement of one element is tgerefore a better indica-
tion of climate as a whole in the pine region thau in the fir region,

For something like an adequate basis of comparison, use may be
made of volume of precipitation, which happens to be the one element
of which reasonably reliable measurement has been possible. Precipi-
tation data ave available from 91 stations in California, Oregon,
Washington, and Idaho, all either in or dircctly on the border of
forested arcas. An average of these data is 7.07 Inches and this can
be accepted as a reascnably necurate expression of the mean seasonal
precipitation of the region. This is 20.83 inches less than the
standard of 27.90 inches in the Douglas fir region (table 7), a de-
ficiency of 294, or, roundly, 300 percent. On the basis of the
smoothed-out increases adopted for use in the fir region the whole
ponderosa pine region can reasonably be taken as zone T on the
Douglas fir seale.

This grading system is presented entirely on its own merits, not at
all as a perfect scientific finding. The writer will be the last to de-
fend it sgainst better proposals or designations having sounder
statistical or rational support.

IX THE SUGATT PINE-PONUEROSA PINE REGION

The climatic stady of the sugar pine region is, like that of the
ponderosa, pine region, less detailed than that of the Douglas fir
region. Relative humidity data from a few widely scattered sta-
tions or from vailey or high mountain points are too unrepresenta-
tive and unreliable for use. No alternstive exists but to make as
much as possible, for the present, of the existing precipitation data,
letting the rest go until such time as more comprehensive records
become available. The similarity in trend of the curve of fire-sea-
son precipitation to that of the final climate, as developed in the fir
region, ;’s used to establish a system of zones 1n the sugar pine region

g 14),

( Though in other phases of the study, typical portions of the three
major regions may furnish the guidance necessary in the minor por-
tions, climate is a huzard factor for which general principles cannot
be established, TIts local characteristics must be discovered in every
region, major or minor, in which underwriting may be undertaken.

Since all portions of the Pacific coast territory offer possibilities of
successful underwriting, it is necessary to study climate as intensively
as possible everywhere. A map is desired which will show the cli-
matic grading of every acre of forest Iand.

Six of the seven standard zones alveady adopted are found in Cali-
fornia, though the ranges of the second and third arve limited to
small areas iﬁong the coast at the extreme north end of the State (in
the redwood region).

Figure 14 shows the zonation of the forested portions of the Pacific
Coast States, including California, as indieated by the climatic phase
of the inquiry. This classification is not presented as final; at best
it 1s only & means to more equitable rating and underwriting than
would be possible by any other method known at present. The
ignoring of climate, charging all poliey holders equally in this respect
would unquestionably be less equitable.
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As will be seen in figure 14, the sugar ]])ine region itself thus
divides into four zones, 4, 5, 6, and 7, with 7, the largest zone, occupy-
ing the whole southern end, and a relatively small area of zone 4 on
the west slope of the north-central Sierra.

These differentiations are based on normal fire-season precipitations
as recorded by the United States Weather Bureau for 70 stations in
cr close to the commercial forest areas being studied. Periods of
observation vary between 5 and 69 years, the average for all stations
being 26.8 years. Thirty-four of the stations have records of less
than average length, but only 20 have records of less than 15 years.
All but 14 records run through 1932 without breaks.

It is realized that the disparity in periods of observation iniro-
duces errors due to cyclic variation, but it is believed better to accep
this error than to attempt a zonal differentiation on the small num-
ber of stations that could otherwise be used. The greater rationaliza-
tion that would be necessitated by that methed would probably
produce still greater errors,

The normal fire season throughout most of the sugar pine region
1s somewhat longer than in the other two regions, extending roughly
through November., Most of the portion at lower elevations—that s,
the ponderosa pine type—is also normally subject to fire in March,
Fires may occur here, in fact, in any month of the year,

Normal seasonal precipitation, as shown by the records used, varies
between 3.17 inches at Lemon Cove and 18.50 inches at Crescent City.
On the basis of this range of variation of 16.42 inches a somewhat
rationalized zonation is drawn, dividing the range inta six zones
in such a way that average zonal precipitations of zones 2, 3. 4, and
5 approximately equal the figures for these zones established by the
climatic study of the Douglas fir region. These figures, it will be
remembered, progressed through the zones in approximate increases
of 50 percent per zone, giving zone 5 an increase over zone 1 {the
standard) of 200 percent. - By this scale zone 6 should nccordingly
show an Increase of 250 percent and zone 7 of 800,

CLIMATIC %ZOWING OF THE PACIFIC COART TERRITORY

The final conclusion in the climatie study of the ponderasa pine
region was, for the present at least. to group the whole area into one
zone. The normal seasonal precipitation average of 7.07 inches in-
dicates a general increase in severity of elimatic conditions over the
standard of 294 percent, very close to the arbitrarily established
standard of 300 percent.

Table 9 shows the old averages of the zones together with the new
averages as they now appear with the figures from the west-side
California stations added in. .

The percentage increases in column 4 follow closely enough the
arbitrarily adopted increases of 50 percent per zone. In view of the
data and the needs of the study this is ns close & compramise as it
was possible to devise. It is, moreover, an entirely legitimate one
and, as has been stated, a basis for rating and underwriting that is
an improvement over what could have been done had no climatic
studies been made. With the collection of more data as time goes
on, together with general improvement in collection technique, it will
unquestionably be possible to improve the climatic zonation and
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strengthen its authority. This will be particularly true when sta-
tistics from actual forest insurance practice begin to accumulate,

Tanry §.—00 end new everage scasonal precipitelions in the Pucific Const
Ntales

Percotitngool
Inereese In
Oid avernge | Now averape| climalicse-
sensgmit] pre- | sensonrl pre- | veriey of mew
cipitalion clpltnlion aVETBED
aver zone |
{standnrd}

ches Prreent
97,88

0. 83

4 From ellmaile study of Doinglas fir rogion.
P Nome, Nod f)r-s\'!ousi ¥ shown.
3 Fromn elimntle study of ponderosn pine reglon.

Preliminary rating and underwriting practice in the forested por-
tion of Californin west of the crest of the Sierra Nevada can be
hased upon the use of an atlas similar to the one that has been made
for the Douglas fir region, In this ntles the zone boundaries are made
to follow the nearest major survey boundary, that is, township or
range line, or center line of a township. TFor a work of this kind
there is no need to refine to the extent of using section lines. Figure
14 is presented as the basis on which such an atlas can be made,

EFFECTIVENESS OF PROTECGTION ¢

Other things being equal, fire damnge will vary inversely with the
effectiveness of the profective organization. Since the loss figures
on which the rating practice here snggested is based were all obtained
under conditions where protection is a factor, and since ull other per-
tinent varinbles are allowed for at other points in the schedule, all
that is required for an equitably rated expression of protection is a
basis for comparison on absolute terms. Some of the elements of
variation in protective effort are subject to direct expression in ab-
solute terms as manpower per unit of area, amount and kind of
equipment, miles of roads and trails, and so on. Some elements are
matters of judgment, as physical and mental ability of the personnel
and general morale. These latter items can be estimated and graded
on the basis of study, both by direct observation and observation of
past performance as indicated Ly the fire records.

When preliminary plans were being drawn up for the conduct
of this phasc of the 1nsurance study it was discovered that the Board
of Fire Underwriters of the Pacific had had a similar problem to
solve only a few years previously in connection with the rural pro-

°Thig sectlan was prepaved in colleboration with B, H. MacDanlels, forest inspeetor,
Mortihr Paclfic Region, o charge of Clinrke-MeNary law administraiinn tu cooperntive fre
protection in Oregon and Washiingion, and J, 1, Prlee, 2ssistant reglonal foreater in chergs
of fre control in the Celiforaly Naiional Forvest Replon,
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tection distriets being organized in California. Although an en-
tirely new schedule had to be devised to fit the requirements of grad-
ing forest-protection districts, it was possible to get excellent help
and suggestions from the form that had been developed for the
rural distriets.

Some differences exist between ordinary fire protection and forest
fire protection that impose the necessity of differences in conceptions
and approaches. As an example, fire-departinent men in rural com-
munities devote part of their time throughout the year to fire work,
whereas members of forest-protection organizations, broadly speak-
ing, devote all of their time for o part of the year to forest fire
work. The regularity with which drills and mectings are held,
the evidence of morale furnished by the records of attendance, and
the training work done, are indicaiive of the rating of a rural de-

artment with respect to personnel. Forest fire organizations do not
rold drills and meetings. The work is of a more direct and constant
nature while the fire season is on, The grading of personnel, there-
fore, requires the measurement of the personal traits of the men com-
posing the force. The efforts of those men are individual in char-
neter. When not actually engaged in fighting fire they are detailed
individually for prevention and preparedness work. In actual fire
fighting they operate as foremen over the temporarily hired crews of
laborers brought in to fight specific fives. In the forest-protection
gralding schedale, therefore, the men on the foree are graded individ-
ually.

There are three main types of direct forest-protection administra-
tion on private land in the territory: Voluntary associations COOp-
erating with the State foresters; complete jurisdiction of the State
foresters; and protection by the Forest Service. In all cases respon-
sibility rests ultimately with the State forester. Loecal administra-
tion is by districts, usuuily roughly concurrent with the counties.

The grading of protection districts involves a thorough inquiry
into all conditions that influence the effectiveness of the organization,
as well as a study of the organization’s record in the file of fire re-
ports. From these it is possible to determine with practical accuracy
whether the organization’s past performance has been as good as
could reasonably be expected, all factors considered.

The grading of some of the factors of forest fire protection is
properly the expression of the inspector’s judgment. A careful study
of the proposed grading schedules will make this clear. Obviously
there is no help for this situation, and no harm is necessarily caused
by it. If a reasonably good expression of the standard requirements
is achieved and the inspector really knows the principles of protec-
tion and the conditions in the district he js grading, an entirely
satisfactory result is possible. The objective is, of course, the estah-
lishment of practical standards of protection and provision for the
orderly measurement of deficiencies.

IN TEE DOUGLAB FIR REQION

About the time the need arcse in the forest fire insurance study
for devising 5 mathod of grading protective organizations, the Clarke-
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McNary administvation ™ had perceived & need for something of the
kind in connection with its own work, a yavdstick by which fo meas-
nre and express the relative effectivencss of district ‘organizations.

The form suggested for a grading schedule for the protective dis-
triets of the Douglas fir region follows: On the results of the in-
spection of protective organizations and determination of whether
reasonable requirements are being met, depend decisions as to the
allotments to individual units from the Federal Government’s co-
operative fund, The grading schedule here presented was prepared
with the benefit of the knowledge and experience inevitably gained
through such worl, and it is confidently believed that it will meet the
requirements of introductery practice. As actual insurance experi-
ence is grined it may, of course, be improved.

Schedule for Grading Forest Firo Protection fn Forest-Protection Distriels

This sehednle Ix to De applled only in districts organlzed under the State
law and under the jurisdiction of the State forester. A map of tho distrlct
must be provided showing exact boundarles, township, range, and sectlon IInes.

Standards

(EXERAL STRENGTIE OF ASBOCIAITON : For full eredit not over B0 percent of
the forest property within the limits of the district should be protected on
the tax-voll basis; that iz, at least 50 pevcent should be voluniarily protected
{hrough associntion membership, Nobt over 10 percent of the forest property
in the district should be delinquent in the payment of property taxes, The
extent to which support will he fortheoming from the parent organization
shonld e censideredl under this ltem; alse the Independent finaneial resources
of the nssocvintion members and other forest-property owners ln the dlstrlet.

DerectIos | Fur full eredlt for deteetion ail peints In the district should be
within 6 miles of an officinl lookout statton, or covered Ly daily patrol, or
within 1 mile of an oceupied habitation with telephone connections to district
headquartel's.

ComMUNToATION : Dependable telephone servlece reguired from chief to all
members of force and lookout stations, and to all parts of the distriet. Condi-
tion as well as completeness to be considered. i

TRANBPORTATION : Not less than 75 percent of the aren of the distrlet should
be within 1 mile of & road or trail. Each member of the force shonld Le
equipped with means of transportation sultable to his unit and dutles. Owner-
ghip fs immaterial. Censtant avnilabllity is the essential factor. The protec-
tlve organization should own aud keep at a central and convenient Iecation
enrs or trneks, or both, with an aggregate capacity of not less than 10 men
with the cunstomary equlpment and tools. Consideration should be given to
the availability of pack animals and equipment Includlog number and amount,
condition, and other usss with respect to probable quick availability for flre
work.

FIRE-FIGETING EQUIPMERT: The requirement is an adequate supply of tnois
nnd equipment, owned by the protectlve ¢rgahizations, maintained in service-
nble condition, and so locited as to be of maximum utllity and mobility, Tools
and equipment should be of types adaptable to conditions In the distrlet and
in suech quantity ng will fully equip crews loenlly available.

Mawrower: The standard of manpower is based on the extraordinary, not
the average, conditlon encountered. In grading manpower for strength (per-
manent forces and emergency help) the lpspector should keep in mind the
question whether there secms to be strength and orgamnization for peak londs,
i, e, n string of slmultaneous lightning or incendiary fires and/or to cope with
wenther conditions favoring rapld development of fires.

7 Authorized by the Clarke-MeNery Act of June -4, 1924, TUnder sec. 2 of thls act
nuthorlzation is %ranted for use of Federal funda in forest llve centrel work on privately
owaed lande within the States, subject to compllanee with prescribed regulations,
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PesForManci: This factor Ig Indicated hy the fire records of past years,
A fast start Iuplies nctually gettlng a suppression crew under way within 10
minutes of receipt of report of fire. A strong start implies n proper ratio
between the number of nen and amount of equipment first sent and the con-
dition of advancement of the fire when reported. Staadard suppresslon lplles
ubsolute control of not less thnn 95 percent of all fives by 10 1. m. the following
day, Standard mopping up implies staying with fres after control lg estul-
llshed and making strong effort nt complete extinetion. Cumpilete records of
ull fires are required,

LaAw ENFORCEMENT: A successtul effort at obtainlng satisfactory compllance
with the forest five code of the State in all portions of tie distriel is expectod,

Crading

Grade according to standards, glving Tull credit only where requirenents are
Tully complied with.

Aren prolected
Areu cut over Axvea in nssociation
Delinguent

1. GENERAL STRENGTH OF ABSOCLATION, FINANCIAL AND ADMINISTRATIVE
Percent of area on tax roll
Percent of aren dellnquent
Probable support from parent crganlzation
Independent financial resources

2, PLANT - - -
{¢) DErEcTION

Percent of area less than ¢ miies from lsokout
6 to 10 miles ________. Secn by dally putrols
Within 1 mile of vecupied dwelling with plone —_____.
{0} CoMuURIOATION )
Use thoroughly ndequate and reliable telephone system us
standard,
{e) TRANSPORTATION - 5
-~ hercent of area within 1 mile of roafl.
-~ percent of area within 1 mlle of trail.
Cnrs or trucks owned by association and centrally Jocuted,
Number ____.
Pack animals. Number
Notr~—It should be possilile te reach one-half ol fires within
1 heunr; next one-fourth of fires within 2 hiours.
(d) TIRE-FIGHTING EQUIPMENT. - 19
Suitable hand tools in good eonvlitlon for each
wember of force 1
Caches promptly avuiluble for nny ordinary
cergency
Made up in units to facllitate packing
Camp outfits promptly available .. _______ 1
Pumps, ete., promptly avallable 1
Fully equipped with 1,500 feet of standerd grade hose.
One pump per 250,000 acres is standard.
Nore—FPump eredlt not given if In inspector's Judgment the
district is insufficiently watered. ’

3. MsNPOWER—PERMANENT FORCE
Number of acres per man

One man per 15,000 acres is standar.
Organlzed sawmdll, woods, trail crews available
Good Ioenl help available
Members of force graded individually

Physicnl fitness, one-alf.
General fitness, one-Dbalf,
Inteliigence,
Experience.
Warden graded according to general fitness for job. Warden's
prading ig welghted to egunl one-third of total.

98536°—37T——T1
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Pereeni
4, PERFORMANCE 30
I'nsE, strong start 10
I'rosecution 15
Mopping op 4
Records sutisfactory i
5. Law EXFORCEMENT

Classification:
Districts grading from B3 to 100 percent shuil be designated
us cings L.
Districts grading from 70 to 84 percont shall be desiguaied
us clags 2.
Districts grading from 55 to 69 percent shall be designated
us clags 3.
Districts prading less than &5 percent shall be designated us
clusg 4,
IN THI PONBEROSA PINE REGION

The grading schedule proposed for the ponderosa pine region is not
intended for use in the California portion of the region, since another
schedule has been developed better adapted to special State-wide con-
ditions existing there. There seems to be no reason why the ponderosa
pine region sehedule should not be used in Idaho, but until close ob-
servation of actual protection methods and administration that
State beeomes possible through the actual writing of insurance 1t will
be advisable to make use {}% a protection warranty calling for the
maintenance of administration by a public authority, either the State
Forester or the Forest Service, or, in lien of this, & warranty in which
a detailed description is given of the protective organization that will
be maintained. Policies containing the second warranty would, of
course, be sold only to owners well qualified as to personal and busi-
ness reputations, apparent moral and financial responsibility, and
peneral integrity. (See the warranty suggested for private protee-
tion on p. 105.)

Different physical and climatic conditions also account for some
differences in the schedule for grading protection in the ponderosa
pine region as compared with the Douglas fir region. Greater gen-
eral ease in traveling through the forest where no roads or trails
exist makes possible o lowering of the standard of accessibility by
travel routes. Better general atmospheric conditions threughout the
fire season tend to give better visibility and permit a wider spacing of
Tookouts. Provision is therefore made for an allowance of a 12-mile
Jetection distance under standard conditions. Early detection is,
however, more important in_the pine region because of the climatic
and physical conditions, which favor the rapid development of fire
in the very early stages. More point accumulation is, therefore, pro-
vided for under detection by raising its total from 5 to 15 percent,
the difference being taken away from manpower and general per-
formance, five points from each.

As has been said, the details of these suggested protection grading
schedules are provisional only. Changes will undoubtedly be made
as the result of actual experience. The form of grading schedule
proposed for use in the ponderosa ine region follows. It is believed
that the modifications are self-expﬁnatory.
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Behedule for Grading Forest Fire Protection in the Pandcrosq Pine Region

This schedule is te be applied to protective units under the jurisdiction of
the Btate forester, either direcily or sndirectly, and alse to those administered
by the United Stutes Forest SBervice through cooperative agreement. Rating
is by districts—as established by general agreement, where protection is ad-
ministered directly by the State forester or indirectly by him through assncia-
tion activity; or, in the case of Forest Service protection, by ranger districts,
A Btate or assoclntion distrlet is ordinarily a county (roughly) and is in
direct charge of a district warden.

This schedule should not be used for grading protection supplied by private
owners or associations independent of immediafe supervision and inspection by
the Stnte forester. AN properties within any one distriet, as established,
grade egually, Ne protection warranty s required in Oregon or Washington
but must cover for ail policies insuring forest preperty in Idaho.

This schedule s pot applicable to the portion of the ponderosa pine region
Iring in Celifornia, Al Califernin protection is to be graded by the schedule
developed for use in that State alone.

Standards

GEXERAY. BTRENGTI : For full eredit a district should be under the immedinte
direction of the State forester; or, if administered by an assgcigtion, not less
than 50 percent of the forest property in the distriet should be voluntarily
protecied through associntion mepibership,.  Not over 10 percent of the forest
property in the distriet should e delinquent in the paymeunt of property taxes.
The independent finuncial resources of the asscciation members and other forest
owners in the district should Le given consideration,

Ful credit can also be given for protection furnished directly by the Forest
Service through cooperative fgreement, provided, in the inspector’s Judgment,
the standard muintained so warrants, This involves a favorable locafion of the
forest beadquarters with respect to transpertalion, coimnmnhiention, and the
procuring of emergency help, {See schedule for grading forest protection in
California.} There must be nn adequate flre plan appiying to private lands as
well a5 national-forest lnnds, together with means of carrying out the provision
of the plan effectively,

Dgreerton : For full credit for detection all points in the distriet should be
within 12 miles of an official lookout station reporting all fires to @istrict head-
quarters. Partinl credit may be given for daily patrois and/or proximity to
occupied dwellings with telephones.

CoarmuxtoaTioxN : Depondable telephione service s required from district head-
quarters to all members of the force and lookont stations, to all parts of the
district, and to the nearest national-forest headquarters, Cundition, as well
as_compieteness, to be considered.

TraxsportatioN: Not Jess than 50 percent of the aren of the distriet should
be within 1 mile of a romd or trail. Hach member of the force shouid be
equipped with means of transportation suitable fo his nnit and duties. There
should be, at district headgnarters, cars or trucks, or bLoth, with an aggregate
capacity of not less than 15 men, with the customary eguipment and tools.
Consideration shouid be given, where of importance, to the availability of pack
apimals &nd equipwent, including pumber and amount, condition, and other
uses with respect {o probable quick availability for fire werk,

FIrg-FIGHTING EQUIPMENT: The reguirement is an adequate sopply of hand
tools and equipment, maintained in servieeable condition, and so located as to
Le of maximum utility and mobility. Tools and equiprent should be of types
udaptable to conditions in the distriot and in such quantity as will fully equip
crews loeaily available,

Mavxrowsn: The standard of manpower !s based on the extroordinary, not
the average, condition encountered. In grnding manpower for strongth  (per-
manent force nnd emergency hslp} the inspector sheuld keep in ming the ques-
tion whether there seems to be strength and organization Tor peak ioads {i. e, a
string of simulunevus lighiring or incendiary fires) and/for to cope with
weather conditions favoring rapid development of fires.

PrrrorMawce: This factor is indicated by the fire records of past years.
A fast start implies actually getting a suppresslon erew under way within 10
minutes of receipt of report of fire. A strong start Implies o proper ratio
between the number of men and smount of equipment sent and the condition
of advuncement of the fire when reported, Standard suppression implies
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absolute control of not less than 95 percent of all fires by 10 o, m. the follow-
ing day. Standard mopping up implies staylng with fires after control is
estublished mnd making strong effort at complefe extinetion. Complete records
of nll fires are required.

T.AW ENFORCEMEST: A successful effort at obtaining satisfactory eompliance
with existing forest fire codes in all portions of the digtrict is expected.

Grading

Grade according to standards, giving full credit only where requlrements are
fally complied with,

______________ district, State of

Areg protected Ares merchantable fimber .
Area cut over - Aren in association oo
Areg on tax roll . Delinguent, - —

Area administered directly by Siate forester
Areg administered by United States Forest Service —

Percent
1. GENERAL FINANCIAL AND ADMINISTRATIVE BTRENGTII 10
Qf association districts:
Pereent of aren on tax roll } -
Percent of area delinquent __________J ~TTTTTTTrmeen H
Probable support from parent organization . 2L
Independent financinl resovrees 2L

Of State forester distriets (nud distriels prorect:eﬂ‘ by the United
States Forest Service):

Equipment —_— ——— H
Personnel (second line of defense)’. - 214
N oY 095 1V T ST OO S M 214

NoTE~—Performance under this head, in the case of Forest Bervice
prolection, yelates to the flre history of the national forest ns n whaole,
In State forester distriets it relates to the distriet.

2, PLANT 5]
(«) DETECTION - 1b
Percent of ares less than 12 miles from inokotut oo .
12 t0 20 mileS —————._.._. Secen by daily patrols . .

Within 1 mile of ceenpied dwelling with phone ..
CroTE—Give only one-fifth eredit to 12- (0 20-mile distonces
from lookouts, for daily patrel and/or dwelling.

(5} COMMUNICATION 3

Use thoroughly adeguate and reliable teleplone system as
standnrd.

(¢) TrANSPORTATION i

e pereent of area within 1 mile of road.
- percent of area within 1 mile of trail
Curs available to individual guards. Number ..
Carg or tricks at headguarters, Number _.__.
Pack animals. Number _ ...
NoTE—It should be possible to reach one-halfl of fires within
1 hour, next one-fourth of fires within 2 hours, but, in general,
credit for trails showld not exceed onefifth of that given roads
passnble by autos.
{d} FIRE-FIGHTING EQUIFMENT. —— 10
Sujtable hand tools in good condition for ench
member of force
('gehes promptly available for any ordinary
cmergency
Made up in units to facilitute pucking .. 1
Camp outfits promptly availablee - 1
Pumps, etc., promptly available 1
Fully equipped with 1,500 feet of standard-grade hose.
Gne pump per 250,000 acres is standard.
NoTe—Pump credit not given if, in inspecfor’s judgment, the
district is insufficiently watered.

" The persennel backiog up the local foree om Inrge fres, 1. e, representatives of the
State foreater or the natlonal-forest supervisor.
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Pereent
3. MANPOWER—PEEMANENT FORCE._ 25
Number of acres per man :
One man per 15,000 acres is standard,
Organized sawmill, woods, trail crews avallable
Good local help available
Members of faree graded individualiy_
Physical fitness, one-haif.
General fithess, one-half.
Intelligence,
Experience.

Warden (or district ranger) graded aceording to general fltness
as fire fighier. Warden's grading is welghted to equnl one-third of
total.

4. PERFORMANCE
Past, strong start. . ._
Prosecution
Records satisfaetory
5. LAW ENFORCEMENT.

Classifieation:

Districts grading from 85 fo 100 percent shall be desigoated
is class 1.

Distriets grading from 70 to 84 percent shull be designated
as class 2,

Distriets grading from 55 to G0 percent shall be designated
ns ¢lass 3.

Districts grading less fhan 53 vereent shall he designated
a8 class 4

IN THE C3LIFORNIA HEUGAR PINE~PONDEROSA PINE AND REDWOOD REGIONS

There is in California a considerable aggregate of land the protee-
tion of which is administered by the State under the jurisdiction of
the State forester. Only a very small portion of this, however, is
commniercial forest land to which fire insurance is likely to be applied.
The State forest fire protective agency is consequently not so wel]
organized in California as are the corresponding organizations in
Oregon and Washington, Furthermore, the State law is less vigor-
ous in its application to commercial forest areas.

More or less fortuitously, because of the existing ownership dis-
tribution, the practice has become established of turning the protec-
tion of private lands over to the Forest Service for administration.
The consequence of this is that in California standard protection is
nevitably Forest Service protection. Nevertheless, variations exist
in the absolute values of the protection afforded different areas, and
a system of grading is needed.

Following is a proposed schedule for grading protection in the
sugar pire region, devised in collaboration with J. H, Price-

Schedule for Grading Forest Fire Profection in Catifornia

This schedule is to be applied in or near the nutional forests and/or to
properties the actual protection of which is administered Ly the United States
Forest Service. Grading Is by ranger districts, maps of which must be provided
showing exact Loundaries, township, range, nnd section lines.  All properties
within a ranger district grade equally provided policies include warranties
that protection will be admlnistered by the Forest Service. All policies not
carrying such warrantles will take the class 4 protection deficiency charge.
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Standards

FoREST HEADQUARTERS: For full credit forest hesdguariers must be so lo-
eated that seecond line of defense® action ean be readily thrown into the dis-
trict. There must be an adequate fire plan for the whole forest and sufficient
personnel of the preper type, together with transportation equipment, and tools
and other eguipment, for the effective executicen of the plan.

The inspector should bear in mind that on soine forests second-line-of-defense
equipment may be more advantageously kept &t ranger stations thaun at forest
headquarters but that the total amount avallable affects all districts Lacal
emergency help must be available at or near forest headquarters. The chief
considerntion s the intelligence with whick the general fire plan for the forest
ig conceived, the nbility of the foree to put it into action, and the adequacy
and arrabngement of the cquipment. The fire reeords of the past 10 years
must Gisclose no indication of deficient conception or upplicaticn of the general
fire plan. .

DEerecTion ¢ For full credit for detection nll poiots in the distriet should be
wlthin 12 miles of an official lookout station. Partini credit may be given
for daily patzols and/or proximity to occupled dwellings with telephones.

ComumurIcsTion : Dependuble telephone service Is reguived from the distriet
ranger to nll memhers of the force and lockout stations, {o all parts of the
distriet, and to forest headquarters. Conditions as well as completeness are
to Le conétdered,

TRANBPIETATION ¢ Not less than b0 percent of the area of the distriet should
be within 1 mile of a road or trail. Bach member of the force should be
cguipped with means of trunsportation suitable to his unit and duties, There
should be, at the ranger station, ears or trucks, or hoth, with an aggregate
capacity of not less than 13 men with the customary equipwent and tools,
Consideration should he given to the availability of pack animals and equip-
ment, including number and amount, condition, and other uses with respect
to probable guick availability for fre work.

FIRE-FIGETING EQUIPMENT: The requirement is an adeguate supply of hand
tools and eguipment, maintained in serviceable condition, and so located as fo
be of maximmun utility and moebility. ‘Tools and equipment should be of types
adaptuble to conditions in the district and in such quantity as will fully equip
erews locally available.

ManroweEr: The standard of manpower is based on ihwe extraordirary, not
the average, condition encounierad. In grading manpower for strength (per-
manent force and emergency help), the inspector should keep in mind the
question whether there seem o be strength and organization for peak loads,
i. e, a string of simultaneous lighteing or incendiary fires, and/or to cope with
wegnther conditions favoring rapid development of fives.

PERFORMANCE: This fanctor is Indicated by the fire records of past years
A fast start implies actually getting a suppression crew wunder way within 10
minutes of receipt of report of fire. A strong start implies a proper ratio
between the number of men and amount of equipment sent and the condltion
of advancement of the fire when reported. Siandard suppression Implies abso-
lute control of mot less tham 95 percent of all fires by 10 a. m. the Tollowing
dny. Standard mopping up implies staying with fires after control is aslab-
lished and making strong effort at complete extincfion. Complete records
of all fires are reguired.

LAw ENFORCEMENT: A successful cffort at obtaining sotisfactory compliance
with exlsting forest fire codes in all portions of the district is expected.

CGrading

Grade according to standards, giving full credit only where requirements are
fully complied with.
__________________ distriet, area protected (public and private lands)
Area merchaniable timber.. . _. Area cut over
Aren under Forest Serviee protection {public and private)

v Support on large fires from the forest headyuerters.
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Pereent
1. GEFERAL ADMINISTRATIVE STEENGTH OF NATIONAT FOREST_—______________ 10
(e) Equipment 5
(2} Personnel 214
(¢) Performance 214

Nore—Performance under this head relates to the fire history of the
forest as a whole,

2, PraxT ——

(o) DETEOTION 15
Percent of area less than 12 miles from lookout.. . _____
12 to 20 miles __________. Seen by daily patrols
Within 1 miles of occupied dwelling with plicne

Nome—Give only one-fifth credit to 12- to 20-mile distance from looi:-
cuts, for daily patrol and/or dweiling,

{l) CorMMUNICATION e B
Use thoroughly adequate and relinble telephone system as
standard.
(¢) TRANBrORTATION
—-—— percent of area within I mile of road,
———— percent of area within 1 nile of frail
Cars available to individual grards. Number,
Cars or trucks at ranger station. Number,
Pack animals. Number, ____,

Note~—It shounld be possible to reach ono-half of fires within L hour,
next one-fourth of fires within 2 hours; but, in genersal, credit for trails
should not exceed one-fifth of that given roads passable by autos.

{¢} IMIREFICHTING EQUIPMENT

Suitable hand fools in good eondition for each
member of force

Caches promptly availalie for any ordinary
EMErgEeney_

Made up in units to focilitnte packing

Camp outfits prompily available

Pumps, ete., promptly available___.___ ___ _ 1
Fuolly equipped with 1,500 feet of standard grade hose,
One pump per 250,000 acres is standard,

NoTE.—Pump eredit nof given if, in inspector’s judgraent, the district
is insufficiently watered.

3. MAXPOWER—DERMANEST FORCES
Number of acres per man_.__

One man per 15,000 acres is standard,
Organized snwmill, woods, trail erews available
Good loecal help availsble_
Members of force graded individuully

Physical fitness, one-half,

General fitness, one-half.
Intelligence.
Experience,

Ranger graded according to general fitness for Jjob as fire fighter,
Ranger's grading is weighted to equal one-third of total.

4, PERFOTMANCE — 25
FPast, strong start - 10
Proseention —— 10
Mopping up e d
Records satisfactory -— 1

5. LiAW ENFORCEMEXNT
Classifieation :

Districts grading from 85 io 100 percent shall be designated

ag class 1.
Districts grading from T0 to 34 percent shall be deslgnated

08 clnss 2
Districts grading from 55 to 69 percent shall be desigonated

fg cless 3,
Districts grading less than 55 percent shall be designated ns

class 4,
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This schedule, as indicated, is based on the assumption of pro-
tection administration by the Forest Service, and properties on
which this protection is not given are automatically classified in the
Jowest grade. If property is protected privately, the measure of
the value must be srrived at separately and other factors must be
taken into consideration.

The underwriter, once a district is graded and provision for a
public protection warranty made, can more or less forget it. The
protection will be supplled automatically or the policy will be
voided. Where underwriting is to be done on the strength of private
protection alone, however, a less dependable condition prevails, the
measurement of value is less susceptible to standardization, and more
safeguards in the form of warranties and inspections are required.
Because, also, of the possible influence of moral hazard, the accept-
ance of liability might in some cases be refused where no protection
of other than t?}yis sort was furnished.

Changes in the proposed California schedule from the schedule
for the Douglas fir region mainly concern differences in physical
conditions. Visibilities throngh the fire season are believed, for ex-
ample, to be better, on the average, in California than in most of
the Douglas fir region. Deteetion is also given a higher rating in
the total point accumulation in California than it is given in the
Douglas fir region. All these provisions are, of course, merely sug-
gestive for the present and are subject to change on the basis of
actual experience.

There will be no occasion for the application of this schedule to
the recdwood region, since no national forests are sufficiently close
to encourage the practice of Forest Service protection. By the
method proposed above, all forest property in the redwood region
takes the charge for class 4 protection. This is believed to be en-
tirely equitable. On an absolute basis, protection in_the redwood
region is graded as generally deficient, though on a relative basis it
may perhaps compare not unfavorably with the protection afforded
the other forested portions of the State. Tt is recognized that the
climatic hazard is less severe in the coastal belt occupied by the red-
wood region, so that approximately equal final results are possible
with less aggressive protective effort. This is not meant te imply,
however, that protection is as good in the redwood region as it
should be {3).

Underwriting and rating in the redwood region will have to be
done, for the present, at least, on thie basis of special warranties
and 2 system of closer inspection and supervision of protection sim-
ilar to the method used in the insuring of improved risks in manu-
facture where credits are given in the rates for private protection
features,

PRIVATE PROTECTION

It has been suggested that in certain cases all protection, other
than that supplied by the Forest Service be automatically graded
as class 4. Recognition is, however, made of the desirability of

- providing for credit for other forms of protection where, possibly,
the net result is better than that contemplated under the best of
class 4 protection.
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To provide for this a warranty somewhat along the following
lines might be used, which, if incorporated in the policy, would carry
with it a proper rate reduction:

Protection Warranty

Thls policy belng wrltten at n reduced rate based on the protection of the
preiises by an organlzatlon with supervisory service, personnel, equipment,
nnd transportation system under the jurisdiction of (name of sssociatlon or
company) accordlng to the following deseription: (Deseription of lookout sys-
tem, telephone system, roads, patrols, wardens, and permanent force, tools,
pumps, trucks, autos, and pack animals, and other pertinent features), 1t
is u condition of thls policy that due diligence shall be used by the losured
to maintain this organization in complete working order at uil times within
April 1 and November 1 and that no ehange shall be made In sald organiza-
tion, equipment, or system wlthout the eonsent in writing of this company.

Obviously, if underwriting and rating are to be based on the use
of such warranties, greater general care must be excreised than
where protection of g more public nature is afforded. In the frst
place, more carefu) attention must be given to the standing of the
assured with respect to his reputation for integrity and morarrespon-
sibility, his business ability, and his financial standing. Where un-
due moral hazard might exist it would not, of course, be possible to
supply insurance on the strength of this kind of protection; the prin-
ciple that no one is insurable who prefers to have a fire is of prime
importance,

It is also possible that in some cases where public protection is
supplied it muay be supplemented by protection administered pri-
vately, with the net effect of raising the protection value. Where
this is the case the owner is equitably entitled to a reduction in his
rate. The above warranty, or a similar one especially designed to fit
the case, could he used as a basis for such a reduction. In this case
also it would be necessary to exercise somewhat greater care than
where no such concession was given, but the supervision by the in-
surer could be less strict than where the protection is wholly private.

The written permission to make a change, for which provision is
made in the warranty, is, in this case, concerned mainly with the
definition of the actual fire season of any specific year. The war-
ranty must, of course, call for the maintenance of fhe full strength
of the protective organization throughout the nominal fire season. If
the real fire season begins later or ends earlier, active protection
might conform to the shorter season, but the underwriter must know
what is being done and must have authority to enforce the main-
tenance of conditions which carry out the spirit of the contract. In
the spring, permission to go without protection can be granted for
successive 10-day periods, say, until in the nnderwriter’s judgment
the fire season has utarted or is about to start. Usually, in the fali,
one permit would suffice for the closing of the season.

THE CAUSATIVE FOREST FIRE HAZARDS

As has been stated, the influence of a causative agent is finished
the moment that fire has been transmitted to the forest fuels. An
agency assumes importance as a hazard aceording to the number of
fires it starts, The technique of practice in the rating of causative
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hazards is the same as for all other hazards; that is, it consists essen-
tially of the establishment of a standard condition for ‘vhich no
specific charge is made, with provision for charges expressing the
increase in hazard introduced by the action of specified hazard
factors, The standard is the condition under which causative activity
is at the minimum.

The inquiry into cansative hazards was made through study of the
original individual fire reports furnished by the wardens and rangers
who fought the fires. While these may not always be accurate with
respect to any given fire, nevertheless a large volume of data so pro-
duced is actuarially acceptable in such a study as this. Because of
the work involved in analyzing all the fires in a region, data from
selected counties only were used. The following discussion of causa-
tive hazard in the fir region illustrates the general prineiples involved
and the technique of approach and study.

IN THE DOUGLAS FIR REGION

Detailed study in selected counties in the Douglas fir region for the
10-year period 1921-30 involved data on 4,268 fires, undoubtedly a
sufliciently wide statistical base.

The individual fire reports assign as causes a wide variety of spe-
cific agents. This range was narrowed by grouping the causes hav-
ing similar characteristics into classes of major importance. The
foTlowing classes of causes were adopted for the purpose of forest fire
hazard rating in the Douglas fir region: Railroads, lightning, recrea-
tion, ranchers, lumbering (logging), incendiary, and miscellaneous
and unknown.

Railroad fires are those caused by common-carrier lines, Logging-
railroad fires are charged to Jumbering.

Recreation includes all forms of recreational entry and use of forest
areas such as camping, smoking not otherwise classified, pienicking,
hunting, fishing, and berry picking.

Rancher fires are those that result from the adjacency of agricul-
tural development to forest land. Most rancher fires result from the
escape of brush- and debris-burning fires but may be caused by the
burning of buildings or other accidental fire occurrence.

Lumbering fires include those emanating from logging or Jumber-
ing operations, however they originate. The fires may start from
intentional slash burning, from woods sawmills, or from a wide
variety of intermediate causes.

Incendiary fires are, as the word implies, deliberately set with the
hope that they will burn over more or less forest land. A variety
of incentives accounts for this, among which may be a grudge against
the owner, hope of 1mproving grazing or berry production, hope of
employment, in the fire-fighting crew, or merely a belief that the
forest itself is improved by being burned over. This last incentive
approaches very closely the controversial question of light burning,
so-called. Light burning is not approved for Pacific coast forests
by the Forest Service.

Of all of the incentives to incendiarism, that of providing work
for fire fighters is the most important to forest insurance because of
the greater number of fires resulting from it and the fact that areas
that combine timber value with difficult fire-suppression conditions
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are most likely to be selected. This problem is one with which the
protection organizations are contending vigorously, and reduction in
the seriousness of its consequences can reasonably be hoped for.

Distinction between individual properties in relation to any one
causative hazard can only be made when the causative agent can be
allocated geographically with regard to the hazard. This study of
causative hazard is accordingly essentially a map study.

The technique of this phase therefore Involved first the indicating
on suitable maps of the selected counties the locations of the forest
areas being studied. The next step was to plot all of the fires by
exact location, extent, and cause as indicated by the individual fire
reports for the 10-year period studied. Canses were all grouped so
as to come into one of the seven classes indicated.

No correlation can be established between location and the oc-
currence of fires from incendiarism and miscellaneous and unknown
causes, and these causes have accordingly been taken as basic. Areas
subject to fires from other causes must pay additional premium
charges in proportion to the apparent increase in hazard.

Railroad, ranchers’; and lumbering fires can only oceur in forests
adjacent to land cccupied by railreads, ranches, or lumbering opera-
tions. It is accordingly a simple matter to segregate fires from these
causes geographically. The only question relates to the distance
from the agency within which practical considerations demand
allowance for the increase in hazard. This distance varies between
agencies. Correlations were statistically established for one-half
mile, supplemented by rationalized differentiation for distances from
one-quarter mile to, in the case of lumbering, a full mile,

Lightning and recreation cannot be so easily allocated. The method
adopted with respect to these hazards was, therefore, an attempt to
determine whether their occurrence was sufficiently localized that
separate hazard zones could be delineated for them. If such zones
conld not be determined, these two causes would have to be thrown in
with incendiarism and miscellaneous as basic causes applying equally
to all properties. By making separate maps showing the locations of
fires from these causes, however, it was found that it was perfectl
feasible, in every county studied, to designate recreation zones and,
in the counties where lightning had been a cause of any importance,
to designate zones of its occurrence.

The mapping of the fires brought out, however, one additional
correlation very strongly and indicated plainly that it could not be
ignored in practical hazard rating, This was the heavy preponder-
ance of fires near roads on which travel is reasonably easy and which
indicated clearly that there is a material increase in the causative
hazard in forests so located. Here again it appeared advisable to
designate one-half mile as the distance to which practical recognitior
of this hazard increase should be carried. This imposed the necessity
of making maps on which were shown the zones 0¥ forest land lying
within one-half mile of all roads on which autemobile travel is at all
practicable and plotting on them all the man-cansed fires.

Since causative hazard is a function of the number of fires in
relation to area, it was necessary to determine, in the case of each
specific causative hazard, the area within and the area outside of its
zone of operation. This is easy in the cases of the recreation, light-
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ning, railrcad, and antomobile-road zones. All that was necessary
was to planimeter them and the whole privately owned forest area.
The rancher zone had to be indicated by drawing a line on the map
one-half mile outside of all agricultural and forest margins. This
was an involved process, but when it was done it was 2 simple matter
to planimeter the area indicated. The maps made in connection with
the work of the forest survey were of great help in all of this causa-
tive-hazard analysis work,

Lumbering operations are not so easily located, since they are
continually shifting, and nobody can say with accuracy how large a
zone they expose at any one time or in the average. An approximate
estimate, arrived at by a deductive process, is the best that can be
obtained. Statisticsavailable from the forest survey and other sources
indicated the average area logged annually in the counties selected
for intensive study 1n this phase of the inquiry. This information
provided a starting point for the deductive process.

First, the half—mi}e strip of forest land immediately adjacent to the
logging operation was adopted as the area subject to direct charge for
exposure to the logging hazard. This complied with the practice
already established for the other causative agencies. A little study,
however, clearly brought out the observation that differences in log-
ging lay-outs make a great deal of difference in the area directly
exposed. Simultaneous operations on 16 separate forties, for example,
give direct exposure to a mueh larger area of surrounding land than
one single operation removing the timber from an individual section.
Similarly, an operation which runs in long, narrow strips exposes a
greater area than one which covers an cqnal but more compact area.
Depending on whether an operation on a single section exposes dam-
ageable growth on one, two, or three sides, it can expose from 0.9
square miles to 2.3 square miles within the surrounding half-mile
strip. It is improbable that very many operations expose growth on
all four sides. At least one side ias usually been cut previously.

Making allowance for the irregular shape of most operations and
the fact that some are conducted at least part of the time in discon-
nected and smaller units, s 3-to-1 ratio straight through would appear
to be entirely reasonuble although utterly impossible to check. That
is, for every unit of area cut over, three units would be assumed to be
exposed directly to logging hazard. Averaging usable records of the
areas cut each year in the region during the period being studied and
multiplying by three gives in this way an approximate figure for
exposure to Iumberingﬁmzard.

When the number of fires caused by a specific agency is known, as
well as the area of the zone in which it operates, the increase in the
hazard resulting from it can be computed through use of a specially
developed formula. The figure desired is the percentage by which the
specific agency increases the hazard over and above tﬁe hazard from
the basic causes. Weight must be given not only to the number of
fires but also to the area affected.
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Let—
r=the area of the whole region under consideration,
z=the ares of the zone of influence of the specific cause,
N.=the number of basic fires in the region,
N .=the number of fires resulting from the specific cause,
then—
iV,

1605~ =the additional hazard in percent. {The percent by
Z¥r  which the hazard is increased within the zone through
the influence of the specific cause.)

To take o hypothetical case for illustration, assume that & total for-
ested ares is 2,765 square miles. The reports attribute 21 fires per
year to basic eauses {mcendiary and miscellaneous and unknown) for
the whole region. The reports also charge recreation (all forms}) with
an average of 86 fires per year. Study of the occurrence map, how-
ever, discloses that a zone can be described that contains practically
all of these recreation fires {90 percent or more}. This area is deline-
ated as the recreation zone :mc'} is planimetered. It is found to con-
tuin 1,196 square miles.

The formula values then are:

r=2,765
£=1196
N.=21
N.=36
The additional hazard within the recreation zone then is:
100X 2,765 X 36

1,196%21

Solving gives 306.3 percent as the increass in the inception hazard
within the recreation zone arising from recreational entry and use.
In this particular case fire would be very nearly five times as likely
to occur in the recreation zone as in the portion of the region subject
on%y to fires from basic causes.

t has been stated that the number of fires caused by a specific
agency is a true measure of hazard. Thers is one major exception
to this rule that must be made in rating forest-fire hazard.. Dama
is the ultimate measure of hazard, and any accessory factor must be
allowed for. Salvage is an extremely important accessory factor in
lumbering or logging fires. If a logging operation can start fires, it
can usua }¥ be counted on to effect salvage fo a very considerable
extent. This implies that the causative Influence of logging fires
should be discounted, and the suggested charge in the proposed sched-
ule has been so computed. This applies, of course, only to classes A
and B {timber of merchantable size). Where second growth and
reproduction are exposed to the inception hazard of logging, they
take the full charge indicated by the formula.

The presence of railroads, ranches, and/or sutomobile roads can
also always be taken as evidence of an increased likelihood that salvage
will be effected. The charges for these hazards to timber of mer-
chantable size are accordingly properly discounted below those for
unmerchantable timber and/or for merchantable timber possessing no
known differential advaniage in this respect.
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IN THE PONDEROSA PINE REGION

The causative-hazard phase in the ponderosa pine region did not
differ at all in principle from that in the Doug};s fir region. The
only differences in detail that were introduced were: (1) The addi-
tion of another general cause, stockmen, and (2) the designation of
two classes of automobile roads, primary and secondary. This latter
break-down was indicated in the pine region because of the greater
mileage there of entirely unimproved road on which auto travel
during the fire season is very easy and comfortable. Since travel on
these unimproved roads undoubtedly differs widely in volume and
kind from that on the primary routfes, it was believed desirvable to
determine whether or not distinet correlations exist which would
indicate the need of differences in the schedule charges for exposure,
as between the two classes of road.

Figure 15 shows the counties that were selected for use in the
cansative-hazard study of the region. The county, in its entirety,
was made the unit for study, and all fires, whether on national-forest
or private Jand, were included. This was made possible by the fact
that the Forest Service fire reports always show the county in which
the fire occurred. In this phase, as in the whole of this regional
study, no atlention was paid to the Indian reservations,

Confining the detailed study entirely to Oregon, which might at
first thought appesar to be inequitable, was justified by some general
analyses of cause percentages in other portions of the region. These
indicated clearly that such differences as may exist are so slight and
so well within the limits of mevitable error that any further exten-
sion of this phase would go bayond the point of diminishing returns,

This phase in the pine region embraced the classification of the
causes of 8,245 separate fires, covering a 10-year period in the four
counties studied. There is little question but that a statistical base
sufficiently wide for the purposes of the study is thus furnished.

Lightning causes approximately half the total number of fires in
the pine region, and its influence from an insurance point of view is
uniform. That is, no zones are discernible on the occurrence maps in
which lightning is & more important cause than it is elsewhere, A
study of the occurrence map with respect to stockmen’s fires also
reveals that there are no special zones of activity of this cause. In
the pine region, therefore, these two causes must be conibined +with
Incendiarism and miscellaneous snd unknown as besic causes for
which allowance is made only in the basis rate.

IN THE SUGAR PiNE-PONDEROSA PINE REGION

As has been said, the ponderosa pine and sugar pine regions are
definitely similar. All evidence points away from the likelihood
that the necessity for any modifications would be indicated by a study
of causative hazards in the sugar pine region as contrasted to the
findings of the same study in the ponderosa pine region. This as-
sumption was supported by men in California who were interviewed
on this subject.

It seemed apparent, therefore, that any detailed study of human
causative hazards in the sugar pine region alone was unwarranted by
the existing conditions. Accordingly, no work has been done there
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and causative hazard charpes worked out for the schedule of rates
for the ponderosa pine region will be applied without change in the

sugar pine region,
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Study of the excellent fire record maps kept by the office of region
5 (the California region) of the Forest Service indicated plainly that
differentiation is required in the suger pine region with respect to

lightning hazard,
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Figure 16 shows the areas in which lightning fires occurred during
the decade beginning with 1921 as a basis for designating the portion
of the region to which a charge for lightning hazard will be applied.
The exact manner of application is described in the discussion of
construction of the rating schedule.

As in the other two regions, incendiarism will be taken as a basic
cause for rate-schedule purposes and the underwriter will have to
Inow specifically the localities in which incendiarism may make the
writing of forest fire insurance prohibitive. For this purpose very
good information will be obtained from the fire-record maps at the
Forest Service region 5 office. The occurence of incendiary fires is
shovwn by zones in the same manner as the occurrence of lightning
fires is shown in figure 16.

There is some possibility that differentiation should be made in the
charges for the causative hazard introduced by logging to allow for
different methods and different types of equipment. In this connec-
tion a very good statistical record Ea.s been obtained from S. Rexford
Black, secretary of the California Forest Protective Association.
This is the composite log ing-fire experience of the member companies
of this association for the period 1926 to 1932, inclusive, giving in
detail the exact number of fires caused by individual activities and
items of logging equipment. These data have been used in the rating
schedules for all three regions as a basis for credit allowances where
logging hazard is reduced through the use of less hazardous machinery
and equipment.

THE CONFLAGRATION HAZARD

In forest fire insurance, as in fire insurance for other forms of
property, there will be difficulty in expressing a precise definition of a
conflagration. In cities and towns it might be said that any fire that
involves two or more separate buildings is a conflagration, but Iittle
practical use could be made of such & distinction. The wiping out of
2 whole country town could result in a loss that would be insignificant
compared to the destruction of even two large buildings and their
contents in the high-value district of a city. Similarly a 100,000-acre
fire in some forest areas might cause less monetary loss than a 5,000-
acre fire in others. The only criterion that is of any practical use
for insurance purposes is the financial loss of sound insurable value.

Generally spealing, fires can be satisfactorily classified under three
designations: Ordinary fires, minor conflagrations, and major confla-

ations, Specific distinctions are, however, difficult to make where

orest fires or fires in improved property are being considered. Major
conflagrations certainly, and minor conflagrations possibly, convey
the implications of public calamities. Ordinary fires are often serious
from the public’s point of view, but are niot usually considered calami-
tous. Neither are ordinary fires calamities for the insurance carriers,
whereas great conflagrations have, in times past, subjected them to
very serious strains. .

There have been, in the course of the history of this country, a
number of great city fires the insurance losses from which have run
to enormous figures. It is obvious that these losses have not been
met out of the premiums collected in the cities In which the confla-
grations occurred or even in the States in which the cities were
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located. The Ipayment of losses from these conflagrations has affected
premium_collections over the whole country, as it very properly
should, since no city or State is free from the danger of suffering
such & loss itself. Asking California, for example, to carry the

—I NORTHERN
MOBOC L CALIFORNIA
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Fiavre 10.—Lightulng Qre occurrence !n the sugor pire-ponderosn pine region of northern
California, 1921-30,

whole burden of the San Francisco fire would create a rate level
there for & long period of years that would constitute an inequitable
burdexn.
The continuance of conditions favorable to the development of a
conflagration justifies higher rates. The condition should be cor-
0853¢°—37— 8
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rected. Conflagrations may suddenly develop, however, in commu-
nities with good previous fire records and with no worse than aver-
age conflagration hazards. Since nobody can tell where this may
oceur, it is logical to extend the insurance principle of widespread
contribution to include this possibility also. Richards (72) made
the suggestion that if any single loss 1 any given State exceeds 10
percent of its annual premiums, such sum should be distributed
between all the States in proportion to their premium income.

On general principles it is reasonable to suppose that some })I‘O-
vision for country-wide distribution of conflagration cost will be
desirable in forest fire insurance. Equitable allocation will depend
cn relative amounts of premium produced and actual conflagration
hazards incurred.

IN THE DOUGLAS FIR REGION

The statistical data on which the study of losses in the Douglas fir
region is based include all types of fires occurring during the period
studicd. Some of the larger fires could very properly be termed
minor conflagrations, having covered areas of 25,000 to 80,000 acres.
The estimated loss cost of 0.047 percent {p. 166} includes the met
losses from all of these larger fires. No attempt has accordingly been
made in this study to distinguish between ordinary fires and minor
conflagrations. TE appears that in the long run fires that could more
properly be termed “minor conflagrations™ will make up the butk of
the ordinary loss ratio, which will, consequently, show more annual
variation than fire underwriters have become accustomed to in other
forms of cover.

The swmmer of 1983 furnished conclusive proof that there is In
{he region & definite hazard from what can be called major: confla-
grations in every sense of the word. The Tiilamook fire is estimated
fo have covered a total arca of 244,708 acres of forest land and to
have killed 10.257.500.000 feet b. m. of merchantable timber. Such
a fire in the forests of the country is comparable to a Baltimore or
Chelsea fire in the cities. Were 1t not for salvage probabilities it
would be nearly comparable to the San Francisco fire. Even after
all probable salvage, this one fire will have caused a loss in excess
of twice the aggregate from all of the fires in the region for the
previous 20 years.

The fact that such a conflagration can occur, particularly under
present-day conditions, is of great significance to forest fire insur-
ance. It raises acutely the questions whether this is a fair sample of
the worst, and how often such catastrophes are likely to occur, ques-
tions on which only the past history of major conflagrations in the
region can throw light. Unfortunately such records are fragmentary.
The last previous conflagration year was 1902 and prior to that, ap-
parently, sbout 1868. Recently, therefore, the major-conflagration
interval has been approximately 30 years.

Following the Tillamook conflagration, William G. Morris, junior
forester, Pacific Northwest Forest Experiment Station, conducted a
-comprehensive study of major conflagrations in the Douglas fir re-
gion, exhansting all obtainable sources of information. His con-
clusions, informally stated, are somewhat as given in table 10.
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TanLk 10.—Bstimuted major conflagrations in the Douglas fir region, 1840-1933

Estirated ! Est[mat-
Numo of fire d Yenr Name of firo ed ares
' buroned

3 7ot S
Columbia
Tillamook.

} Approximnte.

Morris (&) speaks emphatically of the difficulty of ascertaining the
truth about the great fires of the carly days. The cbscure records
do not indicate accurately the times, locations, or extents of damage
of early great fires. Tt Is clear that many of them were the direct
result of public indifference and lack of organized protection. Mor-
ris believes that several of the fires listed above as individual fires
were, in fact, groups of smaller fires sometimes not even joining.

The Tillamook fire was, however, a major conflagration, in every
sense, that occurred in spite of organized protection and developed
from a single small fire.” It proves incontrovertibly that forest fire
insurance in the Douglas fir region must take major conflagration
hazard into account.

At least three of these conflagrations were confined mainly to what
‘s now national-forest land, and the national forests of the region
must inevitably be considered as absorbing some of the major con-
flagration hazard in the region today. This inquiry is only interested
in the conflagration hazard in the privately owned portion. The list
actually narrows down to the Nestueca, Yaquina, Silverton, and
Tillamook fires, which have together accounted for the burning of
approximately 1,850,000 acres.

This means that unless another conflagration occurs nieanwhile,
the 100-year period 1840 to 1940 has produced at least four of these
major conflagrations damaging mainly privately owned forest.

It could be argued that the development of modern forest fire
protection decreases the probability of these major conflagrations
and that some zllowance should be made for this, Unfortunately the
Tillamook fire undermines this theory for practical insurance pur-
poses. No forest fire insurance project which did not make provision
for meeting a major conflagration hazard would be likely to succeed
in the long run.

The author’s suggestion, incorporated in the rating schedule, is
that the premium payment for maf'or conflagration reserve should be
predicated on an annual accumulation of $500,000 for the region
as a whole during, at least, the first 10 years. What would be done
thereafter would depend on the amount of business that had been
done, the value of the reserve in })roportion to the total lability at
the time (a function of the rate of growth of the business), a survey
of the existing conflagration hazard, and other factors.

This conclusion is drawn from an interpretation of the region’s
conflagration history as it has been portrayed above. The expecta-
tion is something like a $10,000,000 gross-loss fire every 20 to 25
years. No premium loading less than that suggested for this factor
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could be justified as sound, particularly since the next great fire
might come in less than 20 years.
he suggestion made by this study departs entirely, however, from

the conception of conflagration reserve accumulation indicated in the
general discussion of conflagration hazard. It does not spread it
over other forest regions but puis the whole loading into the Douglas
fir region, This suggestion is prompted by two considerations. The
two pine regions also covered by this progress report have been prac-
t-ical})y free from destructive major conflagrations throughout their
histories and ought not, therefore, to be penalized for this contin-
gency as a contribution to the fir region. The Douglas fir region
itself is, moreover, able to assume the required loading without in-
curring o prohibitive rate level, because of a relatively lower drain
from ordinary fires and minor conflagrations, supplemented by a
better salvage probability.

The suggested rate level for the Douglus fir region is accordingly
arrived at as follows:

&

Aliowance for payment of ordinary losses__.._.. e mmmmme e e am
Allowance for business expenses and profits. . . . Ll oo
Allownnee for conflagrution roeserve oo ccn o e 18
115-petcent safety FaCtor e 2

Total average rafe 50,0

When sufficient experience has been geined through actual practice
to show clearly the true influences of some of the factors now un-
known, it will be possible to make proper adjustment in the rate
structure. An ample reserve for major conflagrations should be
maintained, though, for a long peried of years to come.

IN THE PONDEROSA PINE REGION

In the northern ponderosa pine region there are no historic records
of such conflagrations as in the Douglas fir region, nor is conclusive
evidence present on the ground.

It is possible that some of the more extensive stands of practically
pure lodgepole pine may, at least in part, be accounted for as a conse-
quence of old fires in the ponderosa pine type, but this is not a defi-
nitely established fact,

Consideration of the lightning-fire-occurrence maps makes inevi-
table the conclusion that %urning of the forests in the pine region
prior to the advent of organized protection must have been very
common. The causative-hazard study indicates an average annual
frequency of lightning fires of one per 52.3 square miles. To burn
over the country each 10 years, in the average, these fires would have
to average 3,360 acres in size. Probably they did not de this. On the
other hand, it is known that the Indians caused forest fires both pur-
posely and accidentally, though to what extent in this region there is
no way of knowing del}initely. On the whole, though, it seems rea-
sonable to suppose that burning mag' have covered the equivalent of
the whole area in 20 to 30 years. This could have been accomplished
if the Indians started approximately one-quarter as many Hfires as
did lightring, and the average size of each fire was 1,100 acres, not
at all an unlikely contingency, since it is known that the Indians never
made any attempts to extinguish forest fires.




FOREST FIRE INSURANCE 117

In any event, two conclusions are inescapable: Some condition
must have prevailed (hat prevented many fires from being heavily
destructive to timber of merchantable size, and traces of past fires
observable on the ground today may be the result of repeated
burning and not of any single fire,

The observed destructiveness of the average forest fire in the pine
region during the period covered by this study is not in harmony
with the above considerations; that is, it is arguable that unless fires
were, in the main, less destructive to merchantable timber than they
have been during the past 10 years there could not possibly be as
much or as continuous a stand of merchantable timber as does exist.
It 1s empirically possible to produce a speculative accounting for
this apparent contradiction, at least in part. TFor one thing, the
pre-white-man forest contained no logging slash. For another, it is
known that the decade immediately past has seen the culmination of
the effects of u prolonged dry cycle. Finally, organized protection
has produced a condition under which given areas not being burned
as frequently as formerly accumnlate more inflammable derll)ris, un-
dergrowth, and reproduction, with the result that fires, when they do
burn, ciuse greater destruction to the merchantable trees,

From the above discussion it would seem that the lack of accurate
knowledge of past conflagration history in the region is not serious
because of the change that has come-about in conditions in recent
years, a change which is in many respects more fundamental in
character in the pine than in the fir region. It was necessary, how-
ever, to resort to deductive reasoning und rational speculation in
dealing with the conflagration hazard in the pine region to a greater
extent, even, than in the fir region.

Such reasoning may go somewhat as follows: With due allowance
for unknown variables which male the experience of any decade vary
from that of another (which is more properly a function of general
contingency}, it can be concluded that any difference in the loss is
accounted for either by a change in the number of fires or in their
average destructiveness. With respect to the number of fires, always
bearing in mind that the chief interest here is in the possibility of
increases, it appears that since approximately half the fires are from
the natural cause of lightning and since no material increase in the
population is likely during the next decade, an assumption that the
number of fires will not increase greatly is safe enough. The de-
velopment of major conflagrations because of the influence of an in-
creased number of fires is probably, then, not a serious likelihood.

The average destructiveness of fires is entirely a function of the
contributive-hazard factors and is the component of the average sizes
of fires and average destruction per unit of area. The fina] effect is
the result of physical conditions, weather, and the protective effort.
Any change must, therefore, be the result of changes in one or more
of these general factors, In the pine region there ean be little doubt
but that physical conditions will fend to become worse, mainly because
of the timber industry, which continually decreases the proportion of
mature forest and replaces it with more hazardous types of cut-over
lands and second-growth stands. If any influences are at work which
tend to offset this trend they are not at present known. Such trends
as appear to be in effect work with rather than against the tendency
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for the physical hazard to increase. Among these are the greater
amount of advance-growth reproduction that has come in under the
mature timber sincs the acreage burned by lightning fires bas been
decreased by organized protection.

What the changes may be with respect to the weather influence
nobody can tell, and no definite element of practical policy should be
based on the possibilities. It may be that the end of a dry cycle has
been passed. If this is true some benefits will accrue in the ensuing
years, but changes in premium rates on this score must be made after
and not before these advantages are realized. While, therefore, the
climate does have a definite inflnence on the conflagration hazard,
consideration of it in the present study would be highly inadvisable.

It is without great doubt safe to assmne that any change in the
status of protection that may take place during the next 10 years
will be mainly on the side of improvement. Such influence, there-
fore, as protection will have on changes in the conflagration hazard
can reasonably be expected to be toward diminution. There are, at
preseut at least, no indications that any serious decrease in the effec-
tiveness of profection needs to be feaved, in spite of the depression.
At the worst, protection may be expected to hold its own.

The evidenee, then, tends to support a belief that the physical-
hazard condition, as it affects the conflagration hazard, will be some-
what worse in the coming decade than it was in the one just past.
The only other known condition on which legitimate speculation
might be based )s protection, which, as just stated, can probably he
relied on to maintain its present degree of efficiency. The best pus-
sible rational speculation, then, is that some additional allowance
should be made for major conflagration hazard.

In the fir region a $500,000-per-year loading was included in the
premium collection to build up a major eonﬁagra.tion reserve, It
appears that in the pine region a somewhat different approach is
required. The evidence is more obscure. Tentatively, therefore, it
is suggested thuat the average gross rate include a 25-percent allow-
ance for major conflagration reserve.

In addition to this sllowance, there must be also an allowance
for general contingencies (the factor of safety). The recommenda-
tion is that this be set at 50 percent. There is, therefore, in the rate
schedule suggested for the ponderosa pine region, a total loading of
75 percent over and above the rate indicated as necessary by the
losses actually incurred in toto during the 10-year period studied.

As 1n the fir region, of course, adjustments would properly be
made on the basis of 10 years of actual insurance experience. It is
even possible that reserve allowances would be modified after 5 years.
Shouﬁi they prove to be insufficient during a 5-year period, upward
revision could be made.

IN THE. BUGAR PINE-PONDEROSA PINE REGION

It is apparent that the fire history of the sugar pine region bears
on (14

a close similarity to that of the ponderosa pine region ( and that
few fires were heavily destructive of standing timber. Contemporary
fires often kill only small percentages of the stands affected. Even
the brush fields, which give clear evidence that fires sometimes
effected complete destruction of the forest cover, fail to indicate
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that there have ever been, in the sugar pine region, conflagrations
comparable to those which are known'to have oceurred in the Doug-
las fir region. Evidence all points away from the likelihood of
fires running up into the hundreds of thousands of acres.

During the decade 1911 to 1920 single fires burned areas of approx-
imately 20,000 acres, and even with improved protection during the
next d);cade there is every reason to expect that an occasional fire
will reach this or larger proportions, but such fires cannot properly
be termed major conflagrations,

It is not believed that the hazard from abnormalities outside the
statistical base is as great in the sugar pine region as it is in the pon-
derosa pine region, but some allowance should be made for indefinite
contingencies, one of which is the possibility that this analysis of the
conflagration hazard is incorrect. The recommendation is, therefore,
that a loading of 50 percent be put into the schedule of rates for this
purpose. This will give the region a somewhat lower average rate on
merchantable tiraber than that obtained in the ponderosa pine region
and a slightly higher rate on second growth. Rate revision will be
effected here, as elsewhere, on the basis of actual forest fire insurance
experience,

FOREST FIRE INSURANCE FORMS RECOMMENDED FOR REGIONAL
USE

The introduction of forest insurance, like that of any other new type
of insurance, will necessitate the development of a eonsiderable num-

ber of new forms. It is not desirable here to attempt to emunerate or
describe all of the forms that generai practice would eventually bring
into use, since it would be impossible to foresce these in toto. Never-
theless it is advisable to devofe some space to the subject of forms and
to make tentative suggestions for a few of those the use of which will
be more or less imperative.

To provide special forms for writing forest fire insurance sugpes-
tions are made for riders on the standard policy forms. Doubtless in
their present wording these suggestions admit of improvement, and
some modification may be expected even before they can be put to
actual use. It may possibly prove desirable not to attempt to make
one form serve all three purposes of covering timber of merchantable
size, timber of unmerchantable size, and plantation trees, but to use
three separate forms. Such a modification would be simple to effect.

Following are the suggested policy-rider forms for the Douglas fir
and ponderosa pine re(i,gions. Tlle form for the sugar pine-ponderosa
pine region would be identical with that for the ponderosa pine region,
with the single exception that November should be included in the
dry season.

FOREST PROPERTY INAURAKCE—DOUGLAB FIit AND HEDWOOD REGIONE
[Front. of farm]

On standing timber of merchantable size nnd of ihe following
species (and ne others) _—

On standing timber of unmerchantable size aund of the following
specles (and no others) .
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On plantation of living treey of the following species {and no
otheys) - -

situated on (his} (her} {their) property of acres, located as follows:

in the county of . State of —— -

The term “timber of merchanlable size' shall be construed to mean such por-
tions of living trees of 18-inch or grepter dinmeter ot 414 feof above the ground
a8 are suflicieutiy free from all decay and other seen or unseen defeets as fo
pessess market valie, unless otherwize noted hereon, )

The term “Limber of unmerchantable size” shall be econstrued to mean living
trees of 3 feat ov grewter height, but not exceeding 18 Inches in diameter at 434
feet nbove the ground and snfliciently free from decar and other seeh and unseen
defects as to possess a potential market value, unless otherwise noted hereon.

The term “plantation” shall be construed to meuan living trees planted by hand,
us distinguished from reproduction or second growth which hus come in from
seeding without personal supervision and planting.

This pelicy does not cover any species or varieties of timber or growth en
property other than that nbove deseribed.

It is understood and apreed that this company shall not be liable for loss
cnused directly or indirectly by voleanic ernption, earthqunke, or other natural
couvulsion,

It is further wnderstecd and agreed that this company shall be linble in case
of loss, only for the difference between the value of the standing timber and/or
plantaiion trees before the fire and the salvage value of the said timber and/or
trees immoediately after the fire,

It is understood and agreed that the premium rate named in thls polley in-
cludes a charge equal to eighty percent (809 ) of the anuual premium for the
additional bazard incurred during the dry season, and if is a part of the con-
sideration of this policy, and the hasis upon which the rate is fixed, that In
case of cancellation by the assured the veturn premium shall be ecalculated at
the customary short rates of the difference between the dvy season ebarge and
the Full premium charged,

It is understood and agreed that the dry senson bereinabove roferred to shall
be any part of the months of April, May, June, July, August, September, and
Octobex.

It is understood and agreed and made n condition of this poliey that if cutting
be commenced or continted on or within one-half mile of auny of these lands, or
any portable or pernunent mill be ov become crected on the premises, or within
one-half mile of any part thereof, or, if the hazard be ineressed in any other
manner, without consent of fhis company, endorsed heveon, this poliey shall
cense to cover and shall be noll and void,

Attached to and forming part of poliey no. of {he

Company.

Agency at Dited c19..__.
The provisiens printed on the back of this formn arve hereby refarred to sl
mude a part hereof,

Agrent.
[Reverse of formi

It is further understood and ngreed thai the written applieation for the
within tnsurance signed by the insured and dated iq hereby
referred to and made & part of this policy, and sald insured warrants that
each and all of the answers made in said application are true to his best
knowledge and belief and agrees that if any of said answers be known by him
to be untrue this insurance shall bz nul! and void.

It is understood and sgreed that, in event of loss, this insurance shalt attach
to each and every scre of the preperty described herein, in the exaet propor-
tion that the value of each scre shall bear to the value of the whole property
at thedttme of the fire, quality and density of stand, and logging facility con-
pidered.

In no event shall this policy be llable for mere than % per acre, nor
more than $ per M bd. ft.

It is understood and agreed that, in ¢vent of loss, this company shall not be
required to accept proof of loss nor to make puynent of indemnity, unless it so
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elects, prior to December 1 of the year next following the year of the date
of said loss nor shall this company, in any eveant, be liable under this policy
for ppyment of losses less than § ... in the aggregate of actual vaiue of
property insured hereunder.

The time doring which suit or action on this policy, for the recovery of any
claim, may be commenced s Lereby extended to the end of the thirtieth month
next after the date of the fire,

Loss, if any, under this policy, shall be payable to mort-
gagee, a8 icterest may appear.

REDUCED RATE AVEEAGE OLATBE: In comsideration of the reduced rate ag which,
and the form under whieh this policy is written, it is expressly stipulated nnd
mude & condition of the contrnet that, in the event of loss, this company shall
be linble for no greater proportion thereof than the amount hereby insured
bears to one hundred perecut {(10092) of the actual value of the property
deseribed berein at the time when such loss shall happen, nor for more than the
proportion which this potiey benrs to the total insurance hereon.

THREE-QUARTER VALDE CLAUSE: It is understood and agreed to be a condition
of this ingurunce that, in the event of loss or damage by fire to the property
insured under this policy, thiz compuny shall not be linble for an nmount
greater than three-quarters (% ) of the actual cash value of each item of prop-
erty covered by this policy at the loeatlon and as of the time immediately pre-
ceding such loss or damage; and in the event of additional insurnnee, then this
company shall be liable for its proportion only of three-guarters (%) of such
cush value of each itemn insured not exceeding the amount insured on such item.
Total insurance is hereby permitted for and ilmited to three-guarters (%) of
the eash value of the property herein described and to be concurvent herewitl.

FOREET PROPERTY INSURANCE—NORTHERN PONDEROSA PINE REGION
[Front of form]

On standing timber of merchantable size and of the following species
{(angd no others)

On standing timber of unmerchantitble size and of the following
species while on the same lund with, and growing under the merchantable-
size timber insnred uynder jtem no. 1 {no other species insured)

On standing timber of unmerchantable size and of the following
species while on land on whiceh there is no timber of mercluntable size (no
other species insured) -

On plantation of living trees of the following species (and no others)

é;tuuted on (his) {(her) ({heir) property of
follows: _ R

in the county of State of .. _—

The term “timber of merchantable size” shall be construed to menn such
portiong of living trees of 12-inch or greater dinmeter at 434 feet above the
ground as are snfficiently free from ail decay and other seen or unseen defects
as to possess murket value, unless otherwise hoted hereon.

The term “timber of unmerchantable size” shall be construed to mean lving
trees of 1 foof or greater height, but not exceeding 12 inches in diameter at 414
feet above tke ground and sufficiently free from decay and other scen and unseen
defeets as to possess n potential market value, unless otherwise noted hereon,

The term “plantation” shail be construed to mean living trees planted Ly hand,
r3 distingnished from reproduction or secomd growth whieh hag come in from
seeding without personal supervision and planting.

This policy does not cover any species or varieties of timber or growth on
property other than thnt described above, ’

It 18 uwnderstood and agreed that this company shall not be linble for loss
caused directly or indirectly by voleanic eruption, earthguake, or other natural
convulsjon,
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It is farther wnderstood and agreed that this company shall be liable in case
of loss only for the difference between the value of the standing timber and/or
piantation trees before the fire and the salvage value of the said timber and/or
trees immedintely after the fire,

It is understood and agreed thut the premium rate named in this poliey fn-
cludes a charge cqual o eighty percent (80% ) of the annual premium for the
additional hazard inenrred during the dry scason, and it is a part of the con-
slderation of this policy, and the basis upon which the rate is fixed, that in cuse
of cancellation by the ussnred the return premivm shall be ealenlnted at the
customary short rates of the difference between the dry scason charge and the
full premium charged.

It is wuderstood and agreed that the (ry season hereinabove referred to shall
be any part of the wonths of April, May, June, July, August, September, and
October,

Aftached to and forming parct of poliey no. ——____ of the

Ageney at Dated _

The provisions printed en the back of this form are herehy referred to and.
made n part hereof,

[Rtavorse of lorm]

It is understood amd agreed nnd made a condition of this poliey that if entting
be commenced or conlinned on or within one-half mile of any of these lands, or
any poriable or permanent mill be or become erceted on the promises, or within
one-half mile of any pirt thereof, or, if the hazard be increased in uny other
manner, without conseut of this company, endorsed herenn, this pelicy shall cease
{0 cover and shall e mall and void.

It is further understood and ngreed that the written application for ihe within
insurance signed by ibe insnred and dated .. is hercby
referred to nnd made a part of this poliey, and said insured warrauts that each
and alt of the auswers made in snid applieation are teue to his best knowledge
and belief, and agrees that if any of said answoers be kunown by him io be untrue
thig insurance shall be null and veold.

It is vderstood and agreed that in event of Ings this insurance shall nttach
to each and every nere of the property described hercin in the exuet proportion
that the value of ench aere shall beur to the value of the whole property at the
time of the fre, quality and density of stand and logging facility considered.

In no event shall this poliey be linble for more than & per acte nor
more than $___.______ per M bd, ft,

1t is understood and agreed (hat in event of loss this company shall not be
required te aecept proof of loss nor to make payment of indemnity, unless it
80 cleets, prior to December 1 of the year pext following the year of the date of
said loss, nor shall this company, in any event, be linhle under this policy for
payment of lusses less than § in the aggregate of actual value of
property insnred hereunder,

The time duoring which suit or netion on ihis poliey for the recovery of any
clnim may be commenced is hereby extended to the end of the thivtieth month
next aftor the dnte of the fire,

Less, if any, under this policy shall he puayable to
mortgagee, as inferest may appear.

REDUCED BATE AVERAGE CLAUSE! In consideration of the reduced rate at which
and the form nuder which this policy §s written, it is expressly stipulated and
made a condition of the contract that in the ovent of loss this company shall be
linble for no greiter proportion thereof than the nmount hereby Insured bears
to one hundred percent (100%) of the actual vaiue of the property deseribad
herein nt the time when such loss sha!l happen, nor for more than the proportion
which this policy bears to the total insurance thereon,

THREE-GUARTER VALUE cLAUSE: It is understood and agreed to be a conditlon of
this insurance that in the event of loss or damage by fire to the property insured
under this policy this company shali not be liable for an amount greater than
three-quarters (%4 ) of the aclnal cash value of each item of property covered
by this policy nt thic location and as of the time immediately preceding such loss
wr dumage; and in the event of ndditional insurance, then this company shalt
be lhiable fer its proportion only of three-gnarters {34) of such cash value of
each item insured, nof, exceeding the amount Insured on such {tem. Total insur-

-t
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ance is hereby permitted for aud limtied to three-quarters (%) of the eash value
of tho property herein deseribed and to be concurrent lierewith.

Apent.
APPLICATION FOR INSURANCE ON FOREST PROPERTY

(This application must be complete, and signed by the insured, and atéached
to the company's daily report, and copy thercof attached to policy. Unless
specifically permitted in writing and endorsed on the policy, application must be
made on or befere April 1 of the year or season for which insurance is desired.)

For wusc only in Oregon and Washinglon west of Cuscades (except Josephine and
Jackson Counties, Oreg.} and the portion of Celifornia in whick redwoaod is the
principal commercial species

Applieation of
for insurance in the

Aguinst Loss or Damage by Fire

for the term of one year, from the ____ day of
19 property particularly specified and deseribed
below, all only while situated as follows:

Arnplicant's Amount lo

weltation insurg Txseriplion of propercty 1o be Inswred

On approximately acres of standing
timber of merchantable size (16 inches
and larger d. L. 11} of the following species
{and no other}

On approximately acres of standing
timber of unmerchantable size {(not less
than 3 feet in height nor more than 1§
inelics (d. b. h.) of the following species
{and no others)

On approximately acres of living
plantation trees of the following species
{and no others)

ANl guestions on bofh sides of this agpplicalion musef Do fully dnsicered by
applicand

1. IHow long has applicant owned this property? Is this prop-
erty mortgaged or encumbered? If mortgaged, sive amount of
mortgige. Name and address of mortgngee

Is property in litigntion or dispute?
2 Other insurance: Amount of other insurance (if uany) on this propeety or
applied for: % _________ as follows

(Nameg of compunies)
3. Have you ever had a loss by fire (any type of property)?
when and by what company insured?
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4,

Have you any fear of incendtarism? _...__. If yes, deseribe o —.____

. Has nny other company ever cancelled Insurance on property owned by you?

If yes, name of company

. What is the average size of trees 1o be Insured? Of timber of merehantnble

size In. d. b, h.; Of timber of wnmerchantable 3ize __..__ in. . b, h,
ft. high: Of plantation trees Tt, high.

. In insured timber of merchantable size, what is the avernge stand per acre

by species?
Of saw timber Mbd ft, o _____ Mbd ft, o __
b Species Bpoecles

M bd. ft.

Of cord timber cords, cords, cords,
Specles Bpeclay Bpecles

. What is the vatue by gpecies:

QOf this saw timbor per A bi, ft,,
Specles Bpecioy
per M bd. £t., o __ per M l Tt
Bpeclon

per eord,
Species Hpevlen

ner cord,
Snecies

[Tapge 2 of form])

. Is any of this timber now being operated ? If yos, describe number

of camps and sides and loecations

. Areé any operntions planned during the term of insurance applied for?

. When was any of this timber Inst operated? (Give full particulars and

dates) -

. Of timber of inerchantable size appreximately how many neres are in what

you would deseribe as stands of heavy density? Of maoder-
ate density? Of light density ?

. Of timber of unmerchantable size approximately how many acres ate in what

you would deseribe ns stands of heavy Aensity? Of moiler-
nte densgity? Of light density?

4. In timber of merchantable size what ig the approximate proportion by

specics (whether insured or not)?
Brrecies
pereent.
! Specien

. In timber of unmerehantable size what is the approximaic nroportion by

speeies (whether insured or not)?
Spocies Species
pereent, nereent.
Species

. With respect to planiation trees furaish the following information: Year

planted: ______. By whom: - - - _—
Spacing: . _____, Cost per aeres ——oee____. Specles planted—
Liow many of each: .
Present pereent of survival : ._________, Present average height:
- foot,

. Are there any areas of logging slash on the property for which offielal slash

disposal eienrances have not been recelved? It yes, state age and
deseribe fully: -

. Are there any arens directly adjacent to this property on wiieh there is

logeing slash for which offiefal slash disposal elearnnces have not been
granted? .__.__. If yos, state age and deseribe fully:
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19, Are there any logging operatlons within 2 miies of any part of this prop-
orty? If yes, deseribe and glve locations
20, Are there any nrens of burned lands (new or old), grass tandg, fern iands,
brush lands, or cut-over lands on this properiy or within 1 mile of any part
of it? If yes, describe fully and give locations

21, Are there any ranches or farms on thiz property or within one-hatf mile of
any part of it? _____, ¥f yes, describe fully, giving number and locations

22, Does nuy railroad or logging rallroad raon through this property?
Within one-half mile? If yes, 1 the line repularly fire-patrollied
during the dry senson? ... If yes, describe the patrol

23. Are there any areas of dead or dying trees more than 100 acres In extent on
or within one-half mile of this property (where more than one-half of the
trees of any one species nre affected)? If yes, describe fully

. Is insurance desired on these dead or dying trees?

. Approximately what percemt of the acreage of this property is on steep
ground (over 40-percent wmlope)? ——____. On moderately sloping ground
(10- to 40-percent alope)? —...——. On approximately level ground (less
than 10-percent siope) ?

“APPFLICANT'S WARRANTY": The undersigned applicant hereby warrants that
each and all of the foregoing answers are true and correct to his best knowledge
and Lelief, and agrees that said application shall eonstltute o part of the policy
of insurance hereinabove applied for.

, applieant,

I Liave known this applicant years. I have (have not} inspeected this
property within —____ months. The property is approximately ____ . miley
from my agency. I approve this line and recommend that the insurance applied
for be placed,

A;‘J‘C?I-l.

{Page 3 of form]
[Bpace for diagram of properiy]

Show in the space above n diagram of the property indieating the locations
nnd widths of any rivers, lakes, automeobile ronds, trails, cultivated flelds, and
fire lines; also locations of railroads, logging railroads, mills, logglng operations,
and ranches or farms within the immediate vieinity., Indieate also the locations
of all types of growih and areas of brusl, fera, grass, sangs, and burned or cut-
over lands; and locations of areas of dead and/or dying timber. Charactar and
condition of fire lines nnd cultivated fields should be clearly indicated.

{NoteE.—In lien of thie above diagram, maps, plans, or plats may be furnished,
if desired, showing the lnformation requested.) .

Before submitting this spplication please be sure that all questions ave
answerced and all information requested iz supplied.

It may be necessary te rejoct the appliention if all of the necessary informao-
tion is not had prior to April 1.

Additionn] information may, if desired, be furnished on the back of this sheet.

[Page 4 of lform to be blanik]

APPLICATION FOR INBURANCE ON FOREST PROPERTY

(This a.ppllcatlon must be complete, and signed by the insured, and atiached
to the company’s daily report, and copy thereof attached to pohcy Unleas
pecifically permitted in writing and endorsed on the policy, application must be
made on or befere April 1 of the year or season for which insurance is desired.)

For use only in Oregon and Washinglon cast of Cascades, Josephine and Jacksen
Couniies, Oreg;, and these porlions of ITdalo, Californic, and Moniana in which
pandergsa pine 1z the principal commercial species

Application of
for inguranee in the
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. Against Loss or Damage by Fire

To the smount of $________ .. for the term of 1 year, from the _________.. day
of .. 19 ___. On property particularly specified and descr! bed
below, all only while sibuaicd as follows:

Item Applicant’s Amount Lo

no. valuntion insiire Degeription of properiy te be insurad

1| S . S On approximately .. __________ aeres of
standing timber of merchantable size {12
inghes and larger d. b, h.) of the following
species (and no othersy _ ... __
A I L S On standing timber of unmerchantable size
(not less than 1 foot in height nor more
than 12 inches d. b. h.} growing under
and on the same ground with the fimber
of merchantable size described in item
no. 1, of the following species {(and no
others) _ oo
3 [ T S On approximately ___ .. ___..__ acres of
standing timber of unmerchantable size
{as deseribed in item no. 2) growing on
ground other than that specified in item
no. 2, and on which there is no simber
of merchantable size, of the following
species {and noothersy__ . ____.__.
4] 5. . On approximately ... .. acres of Jiv-
ing plantation trees of the following
species {and noother) ... __._.___

ANl guestions on both sides of this applicelion must be fully answered by

applicant
1. How long has applicant owned this property? . Is this prop-
erty mortgaped or encumbered? ______. If mortgnged, give amount of
mMOTLgAEe —mv e, Name gnd address of mortgngee . ____.
If otherwise encumbered or title not clear, deseribe cireumstances .~
Is property in litigation or dispute? .- ., Deseribe
2, Other Insurance: Amount: of o*ber insuragnece {if any) on this property or
applied for: 8—....——_. ns follows: e
(Names of companies)
3. Have you ever had a loss by fire {any !ype of property)? _____.. If yes,
when and by what compuany insared?
4. Have you any fear of incendiarism? _...__. If yes, describe . _____
5. Has any other coinpany ever canceiled insurance on property owoed by you?
_______ If yes, name of company ..
6. What is the average size of treeg to be insured? Of timber of merchantable
size ______ inches d. s h. Of timber of unmerchantable size ______ inches
d b.ob o feet high. Of piantunon frees .- feet high.
7. In insured timber of merchaniable size, what is the average stond per acre
by species?
Of suw timber __..___._._..___ M board feet, ___________.. M hoard feet,
Bpecies Bpecics
e M board feet, o __.o— M bosrd feet, . __
Bpecies Bpeclen Bpecles
M Dboard feet,
Of cord timber cords, cords, —o—— .
Bpecles Bpecian Specios
cordB, ——eu. ———— COTAS, o cordy.

Bpecles Bpecies
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[Page 2 of form]

8. What is the value by species:
Of thls saw Hmber per M board feet? S T per M boarid feet,
reejes
per M boord feet, __________ per M board feet,
Species Hpecies Bpecies
per M beard feet, ____________ per M board feet.
Bpecles
Of this cord timber per cord? per cord, per cord,
Spuecies Bpecies
per cord, per cord, per cord.
Specles Species
9. Ig any of this timber now being operafed? ______. If yes, deseribhe number
of camps and sides and locations _

10,

11. When was any of this timber last operated? (Give full partieulars and
dates)

12. Of timber of merchantable size, approximately how many a2¢res are in what
You would describe as stands of heavy density? Of moderate
density? e, Of light density? ———.______.

13, In timber of merchantnble size, what is the approximate proportion by
specles (whether insured or not}? —________ percent, percent,

Bpecies Bpeeles
oo Percent, ..__._.___ percent, - ________ percent.
Species Bpecies Species
. In timber of unmerchantable size, what is the approsimate proporilon by
species (whether insured or not)? _____ . __ pereent,
Bpecios Sneches
ereent, oo _ wreent, reent,
Bpecles P Species : Species e
. With respect to plantation {rees furnish the following information: Tear
planted? ______, By whem? _________________. Spacing?
Cost per acre? __._______. S8pecies planted—how many of ench?
Present percent of survival? _______ ", Present average helght?
feet.
. Are there any areas of logging slash on or directly adiacent to this property?
If yes, when was it made? ______. "What method of slash dis-
posal, if any, was applied? ________. Was slash disposal successful 7
. Are there any logping operniions within 2 wmiles of any part of this prop-
erty? ——__. If yes, describe and give locations

. Are there any aress of burned lands (new or old}, grasslands, sipe or
other brushlands, or eut-over lands on this property or within 1 mile of
apy part of it? —_____. If yes, deseribe and pive locations

If cot-over lands, was cutting by clear-cutting or selection system?

. Are there any ranches or farms on this property or within one-half mile of
any part of it? ______. If yes, describe fully, giving number and loca-
tions

. Does any railroad or logging railroad run through this property?

Within one-half mile? ______. If ves, is the line regularly fire patrolled
during the dry season? If yes, describe the patrol

21, What percent of the merchantable ponderosa pine trees (by nuwber) do you
estimute are at present affected by the western pine beetle? _________
What percent has been killed within the past year? .

©2. Arec there any areas of dead or dyleg trees more than 100 acres in extent
on or within one-half nile of this property (where more than one-hulf
of the trees of any one species are affectedY? ______ If yes, describe
fulty
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23. Is insurance desired on these dead or dylog trees? ______.

YAPPLICANT'S WARRANTY": The undersigned applicant bereby warranls that
each and all of the foregoing answers are true and correct to his best khowledze
and belief, and agrees that said application shall constitute & part of the
poliey of insurabce hereinahove applied for.

“Date applicant,
I hive kuown this uppli{.unt ______ years., I have (have nuot) ingpectedd this
property within _____ months. The property Is approximately ______ miles

from my agency. I approve this line aud recominend that the instrance applied
for be placed.

Agent.
[Page 3 of form]

[Space for dingrem of properiy]

Show in the space above & diagram of the properiy, indicating the locations
apd widths of any rivers, lakes, avtomobile ronds, trails, ¢nltivated felds, and
fire lines, alse lorations of raliroads, lopging railronds, miils, logging operations,
and ranches or farms within the Immediate vicinity. Indicule a#lso the loca-
tions of all types of forest growth end areas of brush, suge, grass, and burned
or cut-over lands; nnd locations of greas of dend and/ov (ying timber. Char-
acter and condition of fire lines and cuitivnted fields should be clearly indfcated,

(Note—In lieu of the ahove diaggram, maps, pians, or plats may be furnished,
if desired, showing the Iinformation requested.}

Befeore submitting this application, please be sure that all questlons are
ynswerad and ull information reguested is suppiled.

It may be necessary to refect the application if ull of the necessary infor-
mation Is pot had prior to April 1.

Additional infermantion mey, if desired, be furnished on the back of this

sheet.
[Pige 4 of form to be bienk]

ATPPLICATION FOR INSULANCE ON FOREST PROPERTY

{This application wnst be complete, and signed by the insured, and attached
to the compuny's daily report, and copy thereof attached to policy. Unless
specifically permitted i writing and etdorsed on the poliey, application must
be made on or before April 1 of the year or season for which insurance is
desired.)

For use only in California west of the main divide of the Sierre Nevada and a
contintation of thiz line through Alount Shasta fo the Oregon line {(ithe
portion of Califernia where sugar pine €5 an fmportent commercial species,
but not including any portion of the coast range and redwood region)

Applicatlon of P. O. address ___
for ingurance in the — Cowmpuny.

Against Loss or Damage by Fire

To the amount of $____________ for the term of 1 year, from the ..__._ day
of _. 19 On property particularly specified and deseribed below,
all only while situated as follows:




FOREST FIRE INSURANCE

Applicant’s Amonnt Ly l

vnluation Description of properly to be (nsured

On approximalely __. acres of standing
timber of merchantable size {12 inches
and Jarger d. b, h) of the following
specics {and na others)

(not less than 1 foob in height nor more
than 12 inches d. b, W) growing under
and on the sume ground with the timber
of merchantable size deseribed in item
na, 1, of the following species {and no
others)

Gy approximately acres of
standing iimber of unmerchantabie size
{as deseribed in itemn no. 2) grawing an
pround other than that specitied in itemn
ng. 2, and on which there is no timber
of merchantuble size, of the following
species {and no others)

B Qn approximately oo .. .- acres of
living planiation trees of the following
species (and no others)

AN gutestiony on borh sides of this epplication must be fully enswered by
wupntieoant

1. How long has applicant awned {his properey? Is this prop-
erty morigaged ov encwubered? L I mortgaged, give amount of
INOrtEmige . Nume and uldress of mortgares

It otherwise encuitberstd or citle not «lear,

e Is projserty

deseribe elremnstinces -
in lifigation or dispuie? Dreseribi
2. Other insnrance: Amount of vither jusurance (iff any) ou this property ar
applied fur: S yas follows
{(Names of compunics)
3. Ihive you ever hagd a loss by {ire (any tvpe of property) ?
when and by what company insnred?

. Have you any fear of incendinrism? ____... If yes, describe

. Hag any other compny ever eaneelled insurance gn property owned by you?
1F yos, paune of companry _—
. What is the average size of trees to be insured? Of timber of merchant-
uble size inches & b, h. Of timber of unmerchaniable size
inches o b b, o____ feet high, Of plantation frees _ .. Teet high
- In insuved timber of merchantable size what is the avernge stand per acre
by species?
Of saw timber o ___ M bd, £, oo _______ M bd. ft.,
Spocies Bpecios
Mbd ft, M ML £, oL _ M bd. i
Specles Hnecies
Of cord 1imber COrds, oo COTAS,
Species

Species Bpevies
naoage—iT 4
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[I'nge 2 of form]

8. What is the value Dy sneeics:
Of this saw {imber per M bd, ££7 por M b £,
Speuiey
nper M bd, £t per M Ind. {t., per M bd, ft,

Rpeehes
per M b, £t
Species
Qf this vord timber per cord? per cord,
Hpecies
per cord, per cord,

. Is any of {his Hmber now being operated? If yos, (deseribe nunber
of cotnps and sides, and lovations ..

L, Are sny operitions planned during the term of insuranee applied for?a_____
L Whon way any of this timber last operafed?  ({ive full particalars amd
dntes) —
. Of thieher of merchaniabie size gpproximately how many acres arve in what
you winld describe oy stands of heavy densivyy oL Of moderate
density? oo OFf diglit density? .
3. In tunher of merehantable size whal s the approximate proportion by species
{whether insuved or sot)? pereent,
Speeies
pereeut, nercent.

Speches
. In timber of mnmerchanfable size what i the approximate proportion by
species {whether Insared or pot}? pereent, perecnt,
Speeies Becies
percent, pervent,
Hpecies HBpechey
5. With respeet to piantation troes furnish the following information: Year
planted? . By whom? Spacing?
Cost per acre? Species planted—how many of eaeh, o _
Present percent of survival? I'resent average height?
feet.
5. Arg there any areas of lopring slash on or dircetly adincent to this property?
If yes, when was it pmde? L. What method of slash dis-
pesal, if nuy, was npplicd? . Was slash disposal suceesshid?
7. Are there nuy logging operations within 2 miles of any part of this property?
If yox, describe and give locations

. Are there any areas of burned Iands {new or old), grasslands, chapurral or
oty broshlands, Californin woodland, or eut-over Iands on this property
or within 2 wiles of any part of it? If yog, deseribe and give
loeations - If cut-over Tands,
wus entting by clear-cutting or sclection system?

. Does any 1':1i_1rozu1 or logging ruflvoad run through this properiy? ___._
Within one-half mile? ______. If yes, is the line regularly five-patrolled
during the dry season? If yes, describe the patrol

. What percent of the merchantable ponderosa pine trees (by nnmber) do you
estimate are ut present gffected by the western pine beetle? . ________
IWhat pereent has been killed within the last yeur?

What other evidence is therc of insect activity on this properfy? Describe

. Are therc any arens of dead or dying trecs more than 160 acres in extent on
or within one-half mile of this property (where more than one-haif of the
frees of any one species are affected? If wyes, describe fully

. Is insuranue desired on these dead or dying trees?
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“APPLICANT'S WARRANTY": The undersigned applicini hereby warrants thui
each and all of the foregoing nuswers ave frue and correct to his hest knowledge
and belief, and agrees thui said applicatlon shall constiftte u pirt of the policy
of iusvrance hereinabove applied for.

Diate _ , 19 - wpplicank,

I have known this applicant _____ years, I hive (have not) inspected this
property within months.  The property is approxinmtely miles
from my agency. I approve this line and recommoend that (he Insurance applied
for be placed.

- ]
Agend,
[1Page 1 of form]

L8pace Tor dingranm o properiy]

Show in the space above n Qagrnm of i nroperty imlieating fhe loeatinng
abnd widths of any rivers, lakes, gotormobilo roids, trails, cultivated flelds,
dnd fire Mnes, alse loeations of ridlroads, loceing milrands, mills, logginge
operations, and ranches or fnrms within the inmodinfe vicinity.,  Tidicnto also
the locatioms of all iypes of forest growth and avens of brush, chaparral,
gruss, California woeodlund, and burned or cub-over Inidz: amd lueations of
areas of dead and/or dying timber.  Character and eondilion uf tire lines
should be ¢learly indieated.

(NoTe—In Yeu of the abhove dinzram, maps, plans, or plhitts may bhe furnkshed,
if desired, showing the infarmation regested.)

Bofore submitting this application plestse be sure dhat ail guestions are
answered and all information reguested is supplicd.

rmay be necessary o reject the application if a1l necessary information I
not had prior to April 1.

Additlonnl information may, it desired, be furvished oo the buck of thig
sheet.

[Tagze o of Torm to be blank]

Ordinarily such forms as are designed to cover special cases or
conditions are included in the contruct as warranties, since the in-
surer would otherwise e left without protection in case the condi-
tion provided for should cease to exist,

Following is a sample of a form that might be used to cover such
a special condition:

ATLUDAL AND/OR LOGRING UAILROAD PATROLMAN WAHRANTY
(For use an stending timber nod forsst risks)

Retuen
premium

Commeneement | Expinstion of
af policy ' ey

CAmount insieed | 00 rate CONewW rate

1
H
]

i ;
i I ‘
Warranted by the insared that doe diligenee will at all fimes he used by
ihe insured fo maintajn one or Inore paivolmoen on the rights-ni-way of any
and all reilreads and/or logzing railreads crossing or rassing within one-hglf
mile of the within described premises, suid patrolnien ta e continuously on
duty between the hours of 8 . . nad S p.m, on all days bebween Jene 15 and
September 15 on which any trains are vun on any of said roilreads and/or
logging railreads and on which there is an officially recorded precipifation pt
the nearest regulir or cooperative Weather Burenu station of loes than one-
tenth {5} of an inch, unless otherwise specifically noted hereon: said pateol-
twen to follow ull trains wiihin one-balf hour of the time of their mssage and,
tn any event, to truvel over the full Jength of the lue hebween polnis 1 mite
outside of the points of infersection of the railrosd rights-of~wuy and the
property lnes of these premises, or the peints of nearest approach, at least
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twice daily. A breaeh of this warranty suspends this Ipsurance during such
breach.

Attached te polley no. ull the _—
{Ngme of company)
TS A0 e e e — - e ——— e —— -
Agency at Dited .. — 19 __

Agent.

If a railroad line is effectively patrolled the hazard 18 decreased
as compared to the avernge of railroad hazard unless all lines are
similarly patrolled. Since the railroand-exposure charge in the rating
schedule does not presuppose any patrol, 1t is cquitaT)lc that an as-
sured who maintains a patrol or who derives the benefit of a patrol
maintained by another should be given some credit in his premium
charge. Note, however, that the provision for his obtaining this
credit carries with it the assumption of responsibility by him for the
proper maintenance of the patrol.  The assured must interest himself
n this maintenance, for, ifl he should happen to suffer a loss during
a time when the patro] was not being maintained in accordance with
the agreement, his policy would not cover.

A Dumidity warranty has been developed by the insurance-rating
organizations of Oregon and Washington in cooperation with the
so-called “logging pool” for use in connection with fire insurance on
logging camps, equipment, and felled timber. As given here, it n-
cludes a few slight modifications designed to make it fit the timber
owner as the assured rather than the logger. Where the timber
owner does not do the logging, he will have te exercise some jurisdic-
tion in this respect in order fo preserve the validity of his insurance
if he has elected to have it written on this basis. This form is given
here only to illustrate one of the requirements that will undoubtedly
have to be recognized,

HUMIDITY WARLANTY
[For use on standing timber and lorest risks]

Warranied by the insured that all logging oporations on (he within described
premises will he completely suspended [or any peried in the months ol April
1o Oetoher, inelusive, during which the relative hwmidity iz below thirty (30)-
percent, and ir is nlso nnderstood and agreed that during the months of April
1o October, inclusive, the insured will have kept on the premises humidity
moensaring  instruments consisting of approved  bygrograph and hygrowmeter,
and that due diligence will he used in maiintaining such instrowents in proper
working order; that daily inmidity records will he kept on file, together with
the record of daily checking of the hygrographic jingtroment,

A broseh of the above warranty rvenders this peliey null amd veid Jduring
snelr breaeh.  However, if all logging operntions oo the premises are suspended
for n continuous perjod of T week or lunger, daily homidity records need wot
be kept tluring such period.

Attuchield to, ¢le.

These allowances for extraordinary conditions are usually hot
mandatory hut are optional with the assured, the alternative being
the payment of preminm at a higher rate, In certain cases the in-
tention is to neutralize an extraordinary increase in hazard as, for
example, when a manufacturing plant is shut down or vacant. This
jsusnally taken as increasing the hazard by weakening detection and
increasing the likelihood of trespass. An increase in the rate would
thus be in order. If, however, the watchman service is increased or
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strengthened the increase in hazard may be offsct. One of these spe-
cial warranty forms would cover the condition of strengthened watch-
man service and, if attached to the policy, would relieve the nssured
of the payment of additional premiuni.

If electric donkey engines only are used, the logging hazard is re-
duced below the average. An electric donkey warranty form could
therefore be expected to be useful in some special cases, together with
provision in the schedule for a rate credit if the warranty were at-
tached to the policy.

Some assureds may be willing to maintain private protection of
one kind or another over and above that required by law. 'This
might be in the forin of increased manpower or additional equip-
ment. TIf a real reduction in hazard were effected it would be proper
to recognize the fact in the sume manner. Plowed strips between the
msared property and recognized hazards could be made the subject
of rate reductions and warranty forms. Maintenance of (he si rips
accoxding to specified standards would have to be made mandatory,

Experience based on actual practice could be expected to bring to
light other needs for special warranties with accompanying modifiea-
tions of the premium,

The suggested specific policy. application, and warranty forms
have been devised in connection with this inquiry for use in the vari-
ous forest regions. Variations in the forms betiween regions are
designed to allow for recognized differences in hazard and other
conditions.

CONSTRUCTION OF THE RATING SCHEDULES

The rating schednles here suggested forr experimenta) nse in writing
Torest fire insurance in the four forest regions of the Pacific const tor
ritory are built on the general form of the so-called universal mercan-
tile schedule. This form was adopted after considerable study as
apparently very well adupted to the peculinr requirements of torest
rating.

The function of any schedule of specific rating is, of course, to
express in practical manner the variations of relative hazard due to
the influences of specific factors that affect some woperties {risks)
without affecting others at the same time. The tota, degree of hazard
varies according to the number und intensity of hazard factors taking
eflect.

The inquiries and analyses made in connection with the study aro
believed to have produced determinations of the grand aggregatz of
hazard, region by region, that are accurate within entirely allowable
practical imits. When it is said, for example, that the average annual
loss of merchantable timber in the Donglas fir region is 0.041 percent
from ordinary fires and 0.075 percent from major conflagrations, very
little speculation is involved.  Defensible statistics show that this is
very close to the actual losses.

The problem arises, however. of breaking the grand average down
to express internal variations of relative hazard, and here a degree of
speculation and rationalization becomes unavoidable, I ully adequate
data are not available, at least without prohibitive expense, It can
even be questioned whether they are available at ull without the actual
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practice of insurance itself. It is plainly understood that these varia-
tions exist. Obviously an area exposed to unburned logging slash
incurs a greater hazard than one which is free from such exposure.
Causative agencies increase the hazard of surrounding risks over and
above that of risks further removed. Some hazavd correlations were
suspected and data were taken in an attempt to determine whether or
not they were facts. In some cases no evidence of rariation was pro-
duced. ~ In others the data gave indication that the suspicion was
well founded and provision was made in the schedule for allowance
{or the variation.

In this part of the study an attempt was made to determine sepa-
ate burning ratios for ench hazara factor knewn or suspected as
imparting variation. This involved, of course, a knowledge of the
amount at risk aflected by the hazard fuctor in question. To the
extent that this determination was possible, it was made. The data
of the forest survey were extremely helpful in this connection.

Through the use of burning ratios for each factor, the theorptical
hazard of the ultimate standard (best possible) risk was computed.
Tactor-burning ratios, as finully adopted, were sometimes the result
of interpretation and rationalization of the figure developed purely
from. the dafa. There was no way to avoid this as the best data ob-
tainable are sometimes not fully indicative. Nevertheless it is con-
fidently believed that an entirely practical result has been achieved,
subject certainly to improvement. but adequate to the needs of in-
troductory practice.

The ultimate standard risk in the Douglas fir region, by the
method adopted. is a property consisting of a pure stand of Douglas
fir, elass 131 in climatic zone 1 under class 1 protection; of Light
density ; entirely on level ground s ineurring no hazard from unburned
slash, lands recently ent-over, fern-. brush-, ov grasslands, dead or
dying timher. or snags; and not exposed to the ausative hazards of
railroads, lightning. ranches, lumbering. recreation, or roads. Such a
visk does not exist, but. the Jogical construction of the schedule necessi-
tates the assumption of such a theoretieal ideal in order that all
ordinary allowances may go in as charges, thus eutting the require-
ment for credits to a minimum with consequent simplifieation.  The
huazard of such a theoretically ideal risk would be very low, about
0.00003% percent, arcording to the computation.

The opposite theoretical extreme, which also cannot exist in na-
ture, is a risk which is practically certain to become a loss in any
given year. The theory of the schedule is to start with the standard
Hisk and make allowance for all of the collateral-hazard factors found
to affect the particular risk being rated.

Three schediles proposed for introductory insurance writing in the
four regions are presented in this bulletin, the Douglas fir and red-
wood regions being rated DLy the same schedule. A consjderable
quantity of summarized data is also presented, together with some

# Cligses adopted for rate schadule GEe nre: 51) Rtmdds nf trees mogily 20 1o 40 inches
d. b, 1,3 (2} stanils of trees mastly over 40 inches d. b, I {3) stands of trees mostly 25
feet higlh 1e G inches . b. I.; (4) stands of trees mostly ¢ to 20 inches 4. b, . ; {6) stands
of treck mostly less than 25 frer bigh, Thuse classes are listed on o, —, where they nre
designpted as classes A, B, C, [}, and B, Chuas 1 1k the snne ns class B, clrss 2 08 clyss Al
cluss 4 us class D, clnss 4 ag ciass C, and ~nse 5 as clasy B, As given lere the clesses
are arrabged in the order of relative bazard, class 1 being the least hazardous,
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of the process material. The purpose is io illustrate the sort of
data obtainable and the nse to which they were put.

The construction of the rating schedules invelves the use of all
these data as well as those for climatic and protective varintions pre-
sented elsewhere in the bulletin. The extremes of variation are so
great thut no rate schedule coinciding with them conld serve in a
practical way. The actusl schedules proposed compress the ange
very considerably. A striet adherence to the hazard seale shows a
theoretical basis rute, for exmmnple, in the Douglus fir vegion, of 0.01
cent per $100 of yulue per year and a c¢harvge for exposure to unburned
slash, in class 1, of 6,500 percent. The suggested schedule starts at
214 cents and charges for exposare (o slash, in class 1, 1,000 percent,

The test is, of course, whether each class will contribute its ap-
portioned share of premium.  Careful checks, giving weight to the
distributions of huzard factors, indicate that the schedules do pro-
vide for this, and that, if all of the privately ownel property in the
territory could actually be insured, the grand ave nge rate would
Iie very close to the 45 cents planned for (on a 100-pereent coinsuranee
basis). There is no way ‘of knowing whut the nchieved average
rate of the actually insured properties will be, but it will be higher or
lower, in a practical degree, as the aggregate hazard incurred is
higher or lower than the aversge. That is, it will provide for the
colleation of premium in practical velation to the Lazard actually
incurred,

‘The fixing of credit allowances in the rating schedules is mainly a
matter of judgment, there being very little to go on statistically.
Judgment is influenced parily by the probable reduction in the ag-
gregate hazard and partly by the inducement value of the allow-
ance. There is little use in granting a credit for a hazawd reduc-
tion the cost of achieving which is greater than the amount of the
credit. The question whether the allowances suggested are equitable
can only be answered through actual practice and experience.
Practice and experience may also indiente that it is not practicable
to allow credits for all of the conditions suggested or, possibly, that
credit allowance will be required for factors not mentioned here,

It will be noted that most of the charges in the schedules ave in the
form of percentages, while a few ure flat charges in cents. The chief
purpose of using flat charges is to keep the uitimate 1unge of possible
rates reasonably narrow. The delibevate nurrowing of the range
mentioned above does not, in itself, do this sufliciently, Even with
the flat charges, as they arc introduced, the theoretically possible
range of the gross rate in the Douglus fir region runs between 914
cents and $62.82. In practice, of course, neither of these rates would
ever be achieved. Nevertheless, in order that the cost of the service
rendered may be equitably shared by polieyholders, it is essential
that the rate range be not too great. The minimum rate and pre-
mium specifications at the ends of the schedules are necessary provi-
sions to this same end. Whatever may be an owner’s hazard his pre-
mium must at Jeast defray the expense of underwriting and issuing
the policy together with covering the value of the collateral services
that fire nsurance inevitably renders to property owners, There is
a general factor of service rendered, the value of which is more a
function of the value of the property than of the hazurd incurred.
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Proper rating must attempt lo distribute this cost equitably. A
strict adherence to the scale of relative hazard would not do this.

The rates proposed in the schedules presuppose the inclusion in
the policy of the 100-percent coinsurance clanse. That 1s, they are
based on the measurement of losses exactly as they have occurred.
Elsewhere in this report it is suggested that the first trials make use
of the 100-percent ¢lanse, If a Jower colnsurance requirement is used
the rate seale will have to be raised somewhat. Standard formulas
for this have already been long in use in the fire insurance business.

The schedules, as suggested, are intended for use in ovdinary com-
mercial fire Insnrance.  This study has not attempted o suggest pos-
sible rates and forms for insurance covering only mortgagee interests
Or excess covey limnes.

The schedules here suggested mny be considered by some readers
as too complicated. The purpose has been to swing such errvor as
may be unavoidable townrd this condition rather than toward too
great simplicity. It will be easier to simphfy later thun it would
be to intreduce additional necessary allowances.

The actual nse of the schedules will require some preliminary work,
such as the construction of maps indicating the exact locations of
climatic, recreation, and lightning zones thronghout the territory,
of which only the principle hus heen established in this bulletin,
Some of these maps can be readily made from data already collected
by the study and on file at the Pacific Northwest Forest Iixperiment
Station, Portland, Oreg.  There is also on file there a map book show-
ing the climatie zones of the Douglas fir region, in final form. as a
sample of a practical nnderwriting map.

On the following pages are presented, region by region, such sum-
marized data and process material as can be shown with reasonable
clarity. The files of the Pacific Northwest Forest Experiment Sta-
tion contain the detniled statistics and computations on which these
summuaries are based. They are, of course, nviilable for any pur-
pose they ean be made to serve. The proposed schedules themselves
are presented at the end of this bulletin.

THE DOUGLAS FIIL REGION

During the decade 1921 to 1930, inclusive, according to the sum-
maries compited by the State foresters of Oregon and Washington,
the losses resuliing from furest fires in the Douglas fir region ** were
as follows:

Merchantable timbor Killed (and destroyed} neonan ML D omeoo 1, 813, 460
Seeond growth and reproduction barned neres_- 194, 620

The figures for the deeade 1911 to 1920 were not sctually used in
the computations, but they show that the losses during that time
were not badly out of line:

Merchantible timber Rilled {and destroyed) oo M1t b.m-.. 2,684 323
Second growth and reproduction burned ——-aeres_.. 122,380

To all practical purposes. the conclusions of the study are based

on a 20-year experience. Although more timber was reported as

U These nre lesses on lands proteetsd nnder the jnrisdictions of the Stnte foresters and
veported apon by them. Privately owned linds atd sone publtely owne! lands are in-
cluded.  [osses ob the netlapni forests o on Other lends within ihe ustlonsl forests
which are protegted by the Forest Serviee are not Included.
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damaged between 1911 and 1920, the rate of loss was not materially
different, since there was more timber in the region at the time,
For this study the annual rate of reported loss was taken as:
Merchantable timber killed or destroyed ML b, mo_ 181,346
Secoud growth and reproduction bBurned. neves. 13, 362
These figures were adjusted, on the basis of the original field
analyses, as follows:
Merchantable timber Kilied or destvoyed (270 pereent incrense)
M frobomo_ 231,218
Second growih and . eproduciion burned (25 perconl inerease)
aeves__ 24,783
The determination of the field analysis was, however, that the
sulvage probability of merchanfable timber is 442 percent. From
the evidence produced by the field analysis and the supplementary
reports & partial loss probability of 60 pereent in second growth and
reproduction stands was arrived at,
The unnual rate of net loss is accordingly faken ns—
Merchantable {imber LM Do 129,009
Second growth and reproduction - Aeves.. 14, 87D
Careful analysis and interpretation of Forest Service figures com-
prledd in 1931 indicates that this loss took place while the region con-
tained approximately 311.600.000 M ft. b. m. of merchantable timber
and 3,650,000 acres of second growth and reproduction, protected
and reported on.®
Following 1s a preliminary integration of these figures:
Merelmntable timber:
Volume at riskoo e cemee M OTEO DLl 331, 600, QGO
Net annual Joss._ . L5 T— 100, 019
Rute of 1088 o e e DRTCOBE .04
Second growth and reproduction :
Area at risic acres.. D, G0, 000
Net annnnl LosS oo e e e oo 14, 870
Rute of loss_o et ———— percent . {263
Forest fire insurance rating and underwriting require 1 more de-
tailed break-down by eclasses than the simple separation of the
merchantable from the unmerchantable timber. Flve clusses were
established. (See footnote 10, p. 134.)
Pigures for « determination of the volumes and mreas at risk were
taken from a 14-county sumple from the torest survey, as stumnarized
helow and in table 11.

Acrew

Merchantabie thnber aren - 2,136, 588
Total aren of fovest Tand oo 4, 934, a3
Avea of Tern, brush, grasslands {with or witheut snags) 1, 147,782
Area out over 19238 o 1930, inclusive. 126, 340
Aren of snng lands 176, 100
Aren with more than 40-percent slope._ 082, 04
Aren with 10- to 40-percent slope - 3, 327,629
Aren with ess than I0-percent slope

% Lnter forest-survey summarles for the region indlenle, for ali ownerships other than
migtlonunrl ferests, & merehaninble thimber yolome of 338,920 milllon board Feet nnd 5,345,044
acres of seconm! prowth and repeadluction.  Allewing lor privite fand othier) ownerships
within the national foresty, fire losses on wileh nre not ineluwded In the reports used by
thls study, this indtegtes that the esthanie of 311,600 wiliion {eel of merehantalle tUmber
at risk s approximately corrogt. There Iz, lowever, actanlly less socomd growth and
reproductlon L the region than la indieated by the enclier Fovest Sorvice figuves,  Tntegrat-
ing an annunl netr loss of 14,8¥0 scres of young growth Into 5,101,804 acrea et risk
glves an annual rate of logss of 0,289 percent lustead of 0,263 peceent gy nsed.
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TasLe 11.—Recapitniation of stand date from L} counties in the Douples fir
region, nationel-forest lunds ercepted, by classes

By voluma By atrea

Cluss 3,
25 feet Clnss 5,

high to & 31025

(Iltul:jheﬁ d. b. b, |feet high

Cluss 1, Clasy 3,
20 tn 40 | more than
[nehes 4 inches
d, b. b, i, b b

Afe b | AR b | Aeres Aered
Stands of pure Douplas fir ! 26, 385, 423 | A5 H7, 811 | 170, 400 245, B2
21 to 50 percent hemloek. . |5 ASE 8 [ 3 108, 000 10, 455 33, BiS
51 to 80 pereent hemloek. o4, i 00, Ol 6, 025 5 21,108
Pure hemlock.. ... L0780 , f ! 11, 825
21 to 50 percent cedur. 1, 203, (WM ! X 14, &
A1 to 80 pereent codur. .

Pure ceditrun. e oooo.
21 Lo &) percent olher. .
51 to 50 pereont olher.
Pure other. 3,510
oA 17, L 2inll 055, i oG, 78S
‘Henvy denslily. 11, 638, W0 | k7, LAL S5 3, 30 4BT, 741 40, tl
Moderate dens{ly 17,480, 250 | 2, 085, 230 A72, &0 166, 075
Light detsbt oo oo s ccmmm i s am s O, 3%, 053 | 7, 1458, 151 . 172 05, 683 03, {9

! Conlaining more than 50 pereent of the predominnting speeies.

The above figures recapitulate duata for n It-county sample. On
this basis computation of values for the whole region results in a
break-down as shown in the following sinunary and in table 12, Tt
will be noted that the figure quoted for “area cut over 1928 to 1930”7
is not the result of proportional ralsing. This is because a better
estimate of this aren could be made by use of Immber-cut figures,
which were known. While the 14 counties nre, in most respects, rep-
resentative of the vegion as a whole, cutting in them had not been
ns heavy during this period as it had in the vest of the region,

Aerex
Merchantiuble timber iren 7, GO0, 400
Totu) aven of Teresi Ll 17, 862,7060
Area of fern, brush, or prasslands (with or witheut snags) ..~ 8, {21, 500
Aren cut over 1025 to 1130, inelusive 690, 500
Aven of snag Innds - 615, 600
Aren with more than 40-percent slope 3, 538, 000
Aren with 10- to 40-poreent slope..... . 12, 040, 0G0
Aren wilh less than 10-pereent slope_... 2, 264, 000

Tane 12 —Computed culwes for Dougles fr region (ontside nationgl foresés)
Daseid on fuble 11

By volumoe By aren

Closs 1, 20 ta | Cluss 2, more Class 3, 25 Class 4, 6 | Class 5.3

fect high '
40 inehes  [than 46 Tnehes to 20 Inchies| to 25 feat
d. b. h. N R LR ld I

AMofobom, | AL AL b, Aeres leres Acres

Slnods of pro Donglas iz @ BY, 868, 000 | 126, 970, (D 3,300 | 3,054,000 ]

21 to 50 pereent hentlock_ 7,475, (0 103, 800

51 to B0 pereosnt hemiovk. 2,123, GO0

Fure hemineko..___._ 7

21 to 50 percent codar
reenl codar

Purs

2} to 50 percent oth

51 1o 80 pereent other. .

Fure sther 4, 253, N0
Totol 154, 400, 060 7, 3, 542, 000

Heavy density. ;| 60,810,600 | 3,437, 000
Maoderate density 71, 080, 000 1, 751, 000
Light density. - 7 25, 110, 000 354, 000

! Containing maere than 80 percant of the predominnting species.
1 Composition is not o factor in this elass.
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The class totals (expused) in the region are:

Class 1 M £t b, m__ 154, 400, 000 | Class 4 neres_- 3, 542, 000
Clnss 2 __ to____ 157,200,000 | Clnss 5 -to 1, 34, 000
Clags 3 LTS T84, 000

Amounts killed and areas burned, by classes, were determined from
the detailed analyses and the supplementary reports and are shown
in table 13.

Tanng 18.—Gross and net losses Dy cluskes

Killled or
Iirned

Killed or
hurnagl
aver , over
anauatly, “n“I;::',':.lh ' annally,
Lross Yrosg

Actually

Acllly
lost,

05
ntinually,
net

Moftbon, | AL R Clss—Canti e, sleres
B, 7Tl i... - i
Hil, 440

Integration by classes, on a volume and aren basis, can then be
shown as in table L1

Taven Id—Quantitios al risk, gross and nel Iosses’

Yolume or

urew it risk CGross loss Not loss

A A b, M hom | Peb | Mibom, | P
1, I, 060 fill, 770 | Q.01 il , s 0, 033
L&7, 20{, 000 161,140 . HE 1| LMD

cleres
R LA57

P L Ol

14, 194 L)

' Flgares given lera shonld not he confusod with Dgares etven in tnhles 4 sod 5, which nre only process
figuires, shown for purposes of ilfustration. The Ngures In tables 4 wnd & nre derived fram the Aeld-uonlysis
e of the sludy, Tha Stlhplumuntur]v Individiul fira reports indienied o break-down hetween glassos
different Irom that ehtelned from the fleld analyses. ha SEares piven in tables 13 and 14 are the result of
ratlonnl reconeiliation of the Lwo sources of minterin], The conclusion was that the closest uppraximation ta
the fuets §s expressed when 0.2 pereent {roughly) of the gross loss and 40 peresnt of Lhe net loss of merchant-
ulido Umbor is allocsted to clnss I, and when o strafght 00-percent partinl-loss factor # applicd Lo oll thros
unmerehanlable classes,

Tables 15, 16, 17, 18, and 19 show the break-downs within the
clusses, by the adopted contributive hazards. With respect to these
figures it can only be said that they are, in general, indicative, The
narrowing of the statistical base and the wncertainty of the figures
themselves make their use mainly interpretative, They are never-
theless of great value and definifely make possible a rating method
involving differentiations that arve authoritative and actual, although
obviously the burning ratios as shown in the tables themselves cannot
be used directly.
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Tasry 15—Clnss breal-down; elusy I, thrifty merchantable, 20 to 0 inches
digmcter?®

Huzurd

Exposed

Taoil

Burp-
ing
rilio

Hazard

LExpaosad

Heavy donsily. ..-..
Moaoderate densily . __
Light cdensity ...
Pure Douglas fir.____
21 to M percenl hein-

2] 16 50 perennt cetlnr.
51 to 80 perceni codnr.
Turecedar__ .., __.

AFfL b
00, 520, KD
113, 50K, D0
21, 471, 000
BY, B8, D00

19, 700, 000

10, 770, 000
14, 410}, (0
4, 200, 000
1, 0815, 000
1, 185, 0)

AL
boan,

4401
4,705
407
im
1,405
Q]

O]

21 to 50 percent other.
5l Lo B0 porcent other.

Uehurngd slagh 3. .
Nospecinl hozord . __
Fern, brush, grass...
Recant eul-overs.___

Moerate slo
Level oo ool

Al b m.
3, 00D,
3, 048, 000
4, 253, 000
d, 008, 160
74, 003, 520
08, 372, )00
B, 6, 320
10, 734, 160
30, 700, 000
K, 1081, 00
18, GO0, 000

1 Volumn basis: Tolrl exposare, 153,400,000 B fL. b, eelal onnueal loss,

cenlh
7 Nang.

1 Slash exposure obinined Ly Luking one-third of nros vul over (192540, Inclugiva).
cut-over (wead) nreas.

TanLe 16—

digmeter!

51,008 M IE. b, (0083 per-

Dilanee inta recent

Ciss break-down; ctiss 2, orermalire merehawntoble over J0 inches

Hazard

Foxprsed

Tassd

Burn-
ing
Tidin

Hazard

Durn-
ing
rakin

Foxpinsed

Heavy density
Moderoie densfty__.
Light densily

Pure Douglas fir

21 to 50 pereent hen-

lock
Elltuﬁﬂpnrmnl.hel -

Ture hemdoek___ ..
21 1o &) nercent cednr.
51 to 80 pereent ¢edar.
Ture cedor e e v eeeas

AL om.
0, 810, {00
71, D8, {0
6, 310,400
134, 070, (10

7,475, 000

2, 173, 00
2,478, 100
3,414, 000
1,104, 000
1,441, 400

21 tn 0 pereent othor.
51 1o 4G peresnt other,
Jure othier.
Unlurnerl &l .
Fern, brush, ;.r:m.-.
Receni cni-overs. .. .
Nuo specil hazard_._.
3nags.

Sranp slopae__
Moderate slnpa
Lavel

o] 41, 280, (0

ALf b
3, EF2, ()
2, 4845, [0
04l 000
4,088, 110

70,755, 170
8, 06, 200

74, 088, 920

11, 047, qu8

105, 960, (KD
14, 560, 000

. O0g

T Volmme hasis

PTatal

M. Pt Lo, {0040 pereent),

rXposurn,

147,200,000 3L

£t b om.g

tetil antual loss,

TT411

Pami 17.—Clasg hreak-dawn; class 3, small poles 25 feel high to 6 inches
diemeter?

Tuzurd

Ex-
posed

Burn-
ing
ratlo

Hazard

Burn-
[ap
ratig

Henavy density
Modernto density
Lleht density .
Unhorned slash...
Fern, brush, gnm..
Recent cut-overs

Acres
241, B0
437, 700
104, 400

20, 384

352, 800

-iD‘ 078

Percent

Nospeecinl howard

Stee) slope.-..
MModarate slope__

Pereent
(. (41
LT12

L 144

A7
iK1

1 Area basis: ‘Pota! exposure, 784,000 seres; totul annusl loss, 446 acres (0.057 pereent).
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TAnLE 18.—Clzss breal-down; olass 4, large poles 6 1o 18 ftnches diameter®

Hazord Exposed | Lost B;‘;ﬁg‘g Hazard Exposod | Lost [PErine

Aerea | Acres | Pereent s Acres | Pereent
Heavy denzity. 0.052 | 561 Lo B0 percont other. . 1 0. 002
Moderate densit, (R i
Light density__ K1 Vrburned slash .. L
Pure Donplaz fir. . _.___I3 Fern, brusl, pross_____
21 to 50 percant hewlack. o732 Haent cut-overs. . ...
Al to 88 percont hamioek. . Nospecin! haznrd. ...
Pure homlogk. .. ... 2 Sneps. . P,
2 Lo &) porcent cedar. . . Elosh slope

&1 Lo B percent cedar.... Maderate slape
Puraeedar. __.._.__._.. Lewel. . oo .,
21 Lo 50 porcent other __

t Area basis: Total oxposure, 3,512,000 neres; tolal nonuoal Joss, 2,230 acres (0.063 pereent).
TaABLE 10—Class break-fown; cluss 5, reproduction Iesg thon 23 feel Iiyht
Burn- | | Buen-*

ing 1Tuzard | & Lnat Ing
il Eulio

Ex-
Hazard posed

Aeres Prreent ; Acres | Percend
Heavy densiiy. A7, 00 No special hazard_____.| #2 4, 131 0. G2
Moderate densiLy . 616, (00 H . Snunps o

Llght density .. 367, 10 Steep sfopo
Unburned slash. B, 42 Maderute slope. .
Fern, brush, grass_ 5, 809 ] ¢ 507 ]| Lewvel 168, 200
Recenl cul-overs. ... .| 08, 548 08 e

* Ares basis: Total exposure, 1,324,600 oeres; totnl arnun] loss, 12,184 geres (0.021 percent).

Following is the summarization of the causative hazard study in
the Douglas fir region, from which it is possible to compute weiglited
average mcreases 1 hazard in properties exposed,

RECAPIPULATION—HTMMARY OF OATSEH
(From study of 10 covnties in the Donglas fir region)

Protected nreq ~-Snare mileg__ 9, {43
Total fires. number__ 4, 182
Man-¢auzed - - do____ #,M2
Lightoing, _ Ao 270

Basic fires (incendiary, miscellaneous, and unkonuwn) .. __number.. 1, 086
Rtailrond fires do 146
Aren ol zone within 14 ile of rallread._____ e syuare miles 412
Lightning fives number__ 270
Aren of lighining zone square iles__ 3060
Recreation fires, number-_ 593
Area of recloation zone - sepmate tileso 201
Map-caused fives within 3 mile of aito rodds tumber._ 361
Avrea of zene within 3% mile of auto roads . __________sguare miles__ 3 957
Rancher fires number__ 925
Ares of zone within 24 ~-Square mileg__ 417
Lumbering fires number_.. T2
Arena of zone within 34 mile of lumbering square wiles_._ anT
Class C lirves nwumnber.o_ , 401,
Total ares HEPeS_ - 332
Within 14 mile of auto road:
Fires _number T50
Area acres.. 312, 683
More than 3% mile from auto rond:
TFires numher. 631
Areql ——-Reres. J63, 640

It will be noted that a record was made both of the numbey of
man-caused fires within one-half mile of an auto road and the wrea
of this road zone. This is because it was ohserved tlat some man-
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caused fires tend to concentrate near roads passable by automobiles,
As is indicated by the figures at the bottom of the tabulation, evi.
dence is negative that fires near voads are kept to smaller sizes.
While the averdge size of class C fires (10 acres or more) is somewhat
less near the roads, the number, per unit of urea, attaining thig
classification is materially Inyger,

Before proper allowanee can be made for differentiation for this
concentration, a modification of the ahove figures is required. Roads
do not start fires but the effect of their presence is such that they
must be treated like genuine causes. They influence. however, only
twa classes of actual causes, basic and recreation. All the ather causes
correlate with factors independent of voud location. (Lightning is
a zonal cause but is obviously independent of auto roads. Railroads,
ranches, and lumbering expose areas smrounding their exact locu-
tions. Once fives ave r:orrell:i,wd with them ne further correlution is
possible.)

For true differentiation, only the incendiary, miscellaneons, and
anlmown fires that oceur ut greater distances than one-half mile from
auto roads, plus a preportional allowance, by area, for fires in this
category within one-half mile, are truly basic, This is 435 plus
945=0(80. Recreation, by ifself, causes, oufside the 34-mile zone, 437
fires. Tt also canses, within the zone, independentiy of the roads, 246
fires, giving o total of 683 fires chargeable solely fo recreation. There
is, aecordingly, a total of 1,116 fires chargeable solely te the roads
(406 incendiary and miseellaneous and unknown, plus 716 recreation
fires). .

Adjusting the above recapitulation in the light of these consideru-
tions produces figures as foillows:

REVIERG RUMMARY OF CAUREE
{From study of 10 comiiog in the Dougias fir region)
Protected Mt o e m e - syare miles—— 9, 043
Tota) fires - Cemmemr e cm—onumber o 4,182

Mun-cansel_. - oo 3,02
Lightuing . do____. 270

Basie fires (fneendinry, wiseeluneons, and ankiaown, neot chargeable to
auto roads) VU [ EE 1115 L)
Rullroml Bres e e - VPRV { |2 N,
Aren of zone within 34 mile of raileond_o__. .. ___sqnare miles_.
Lightning fires. — e - nwumher__
Area of lightning @Ot e oSS RUTE LRS-
Recrention fires (nnt chargenble 1o sindo pods) nunber__
Area ¢of recreation zone .- SRR 1} £ 115 Ll {14 [ O
IMires chargeable 1o Ao rodGs . o munber_.
Aren ol zone within 34 mile of dute mewds L oo gopuire mileg o &
Ruucher fives number_
Aren of zone within 34 mile of ranehves . o syiatre miles-.
Lumbering fires uumbor._
Area of zone within 34 mile of hnbering. oo o __sytiive miles. _

The resultant computation is as follows:

Ifazard ingrease

Crunse {pereenty
Rodlreads e e . 471
Lightning iH
Recreation s . 175
Roads . 456
Ranehes e e 289 |
Lumbering... - 2,839




FOREST FIRE INSURANGE 143

These are the average increases in hazard over the basic or stand-
ard condition arising from the eafises named, on a number of fires
per unit of area basis. In almost all cases the unil of avea is that
Iying within one-half mile of the causative agency. Lightning and
recreation are, of course, zonal causes, as explained in the defailed
discussion of causative hazards.

The construction of the schedule involves the use of all these data
but with still further refinement, interpretation, and vationalized
additions. The process is too involved for detailed textual descri -
tion. Examination of the schedule itself will indicate what is meant
here and the uses to which the material was put.

Before the schedule itself could be constructed, money values had
to be introduced. Table 20 shows how this was done, how the allow-
ances for major conflagrations, expense ratios, and factor of safety
were_introduced, and how premium collection between classes was
provided for in proper ratio.

Taptr: 20.—Bulld-up of rale wad premiion colivetion betiwees claages, Dowglas
fir region
PURE LOSS COST—10-YEAR EXPERIENCE—NG CONFLAGRATIONS

! Premium
Value v contribig-
| Han

Hote
(tents)

4 (i to 10 inchesy. .. R % 43, 975, 000 7,875
5 [less than 25 feet) . . R R SN &P 12,1

S, Oy, U0 l 172, 433

WITIT 80-PERCENYT EXPENSE R.—\']E:‘l!U PHRORATED BIFIWEEN THE FLRST
4 CLASSES

R G100, 0 T BT, 143
o 167, 200, w0 1, 7id

i b T

Hr-H ]

12,1 -

E B, 566

WITH CONFLAGRATION RESERVE (300,000 PER YEARY PRORATED NETWEEN FIRST
1 CLASSES

- Ysisia00,000 1 gmesirr
157, 0K, 000 :

5, 850, OG0

44, 275, L

1, 324, 0D

RAISBING TO BASIS OF S-CENT AVERAGE RATE PRORATING BETWEEN FINST 4
CLASSES

$580, 763

571, 123

47, 044

313, 681

1, 424, 000 12, i

PO e s e e e emeece e e e ean e e e :soa.uru,ouui 1,515,305 |

131 per M {i. buw, nere, 131250 per aere, i 31 per aere,
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Class charges {to be used in finul rating schedule}—Dbasis of class
rates as above:
Class 1, standard, no charge.
Class 2, 44.7-percent charge.
Class 3, 68.4-percent charge.
Class 4, §6.8-percent charge.
Class 5, 142.1-percent charge.

Break-downs within the classes depend, as has been said, on the
weights indicated by the amounts at risk affected by the individual
hazard factors. As un example, the breali-down of class € in the
Douglas fir region is given us it was adopted on the buasis of the
obtainable statistics:

Hazard fockor and exposure

Deficient proteclion. o . wee oo Averape ds class 2 protection,

Adverse elimatie condition.. ... .. Average is gone 3.

Susceptibility. . . . 30 pereent of volume tukes susceptibiity
charge.

Moderate density. .. . .. 45 pereent of veolume iukes  moderate-

) density eharge.

Heavy density._.. ...... ... _... 39 percent of volume inkes bheuvy-density
charge.

Moderate slopes__ .- .. .. ._ . _ . 006.0 pereent inkes moderate-siope charge,

Steep slopes_ _ ... _._. ceo. .. 20 pereent takes steep-slope charge.

Unburned stash_ ... . ... . 2.6 pereent tukes unburned-slash charge.

Recont enl-overs.. _. .. .. 5.2 pereent takes recent end-over churge.

Tern, brush, grass. _.... . . 45 pereent takes fern, brush, and grass
churge.

Snoaps... ... R . .. 7.8 pereent takes snng eharge.

Lightniog zone___. ... _. o . ..o 70 pereent takes lightning charge.

Ratlroads_ ... ... - . ~. 4.5 percent takes railroad-exposure charge.

Ranches. ..... _.. o e o 27 pereent tnkes ranch-exposure charge,

Loembering.. ... . ..... . .. 3.9percent tnkes lumbering-exposure charge.

Reereation zone. .. C e a.. BB pereent lakes recreation charge.

Roads. .. -, oo ano v~ 30 pereont fukes pussubie roud charge,

Combining these exposures with the charges preseribed in the
rating schedule gives evidence that the avernge risk n class 2 will
rate as follows:

Cents

Toest of average rate, cluss 2, Douglas fir region:
Pharsls role e i oo h oo . . . 25
Charge for ¢ opratection o oL oo Cmm em—————— 1.0
Charge for colimatic zone 3. L. | Ll e 2.8
By rate —im——— i m e ae. GO
Clugs Charge e im e e e -- e ——m e - 2.0
Chuss Moo __ et e e et ——vm 11. ¢

Contribofive haxards:

Sasceptibility (30 pereent of 37 percent '=8 pereent) .. ... .5
Moderate density (45 pereent of S0 percentU=225 peretii) . ooneonao 25
Henvy donsity {39 parcent of 110 percent=43 percent) ______ . 47
Maderate slopes (66,06 pereent of G0 pereent=40 pereemy_______ . __ 4.4
Steep slopes {24 percent of 500 percent==100 percent} .. mmm 1.0
Unhorped slash (2.6 pereent of 14000 percent=20 pereentd. . ooooeee 2.9
Recent ent-overs (5.2 percent of 50 pereent=2.4 pervent) .- .. .3
Fern, brush, grass {45 pereent of 35 pereent=16 nevcent) L . 1R
Snags (7.0 percent of 30 pereent=2.0 percent Y oo oo oo .3
L2 O 258, 4
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Causative hazards:
Lightning (70 percent of § percent=42 percent) .
Raiireads (4.5 percent of 58 percent==2.5 percent}___ . .. _____
Ranches {27 percent of 28 percent=7.4 pereenty____... ... ____. ___._
Lumbering {3.9 percent of 266 percent=10.4 percent)____ . ____.
Reercation {58 percent of 33.3 pereent=19.3 percent)

Roads (30 percent of 27 percent=%0.7 percent)

Totat

Sl ol

S
NBHOo®

b

1
F
1

B2
=
=

Gross rate
IiPaken us the nvere susceptibility chavge for nll species,

This sort of computation is never more than approximate, but it
is the only process open to the Inquiry. The average rate shown
by the test is 60.5 cents, 3.5 cents higher than the averasge planned
for by the schedule. Any attempt to improve the conputations
further would, however, exceed the possibifity of practical signifi-
cance, and the logical recourse is to accept the specificutions of the
schedule as they are given. This test ‘was applied in all the other
classes with similar results.

It will be noted that the rate schedule for the Douglas fir region
contains provision for a differentiation that has so far not Dbeen
mentionecf This is whether the hazard factor, mot occurring on

the insured property itself, is located fo the north or eust or the
south or west, Because of a peculiar condition exisiing in this
region, such a differentiation must be made, although no statistical
muterial is available as a guide. Ay }):'oposed here, the provision for

this differentintion is purely rationalized.

In this region, practically without exception, forest fircs are
dangerons only when the wind comes from a peint bhetween due
north and due southeast. Southerly and westerly winds bear
humidities that seldom favor active burning. The spread of fire
toward the north or easl is accordingly u very rave exception to
the general rule.

THE PONDEROSA PINE REGION

In the method of integration applied in the ponderosa pine region,
two main considerations stand out. ‘The first is that principles and
ralues established in any one region bear some significance in all
other regions. The second is that Forest Service estimates give at
least a general indicativn of the characters and amounts of the
private-forest holdings in any region. Lacking better data, these
Ligures can always be relied upon to keep the findings of the insur-
ance study within reasonable bounds.

The actual practice was a combination of two methods, one based
on. the findings in the Douglas fir region and the other on the Forest
Service data. Two processes substantially paralleling cach other
were run, and the final pronouncement is the result of a rational
reconciliation of the two separate results.

This process is based on the follewing consideration: Variations
between component effects, region to region, are cuused either by dif-
ferences in_the influences of the same hazard factors, by the influ-
ences of different factors, or by combination of the two. If
all the differences are due to different values of the same factors, and
all a#re properly measured and allowed for in both regions, then the

98536°—37—10
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same basis rate will serve equally well in either region. If new fac-
tors come in, it is necess‘ﬂlj{y to imtroduce them, and, if the data arve
properly collected, no difficulty is encountered in expressing their
values 1n terms of the common basis rate (since they can always be
related to one of the factors that is common). These new factors can
either be introduced by themselves or buried in the busis rate, which-
ever best serves the purposes of simplicity and logical order,

The most desirable, and in fact the most likely, application is one
which carries forward the same basis rate. The effect of this is a
general conformity which minimizes the chance of confusion and
error. The rate schedule proposed for the ponderosa pine region is
built up from the same basis rate used in the Douglas fir region
schedule—214 cents.

This recommendation is made in spite of the fact that no climatie-
hazard differentiation is made within the pine region, implying that
the basis rate might be raised so as to include the climatic charge and
eliminate the necessity of introducing it separately. But if this had
been done there would have been msuflicient spread between the
basis rate and the final rates for proper differentistion between the
other hazard factors particularly with respect to protection.

During the decade 1821 to 1930, inclusive, according to summaries
compiled by the State foresters, the Forest Service, and the local
protective associutions, the losses resulting from forest fires in the
ponderosa pine region were us follows:®
Merchantable limber Killed e wme oo foet oo B2 152
Seeond growth nnd reproduction burned aeres__ 172,124

Because of incomplete reporting, adequate figures for the preceding
decade cannot be made available.  According to the ouly obtainable
record, losses in the ponderosa pine portien of Oregon and Washing-
ton during the decade 1911 to 1920, inclusive, were only about one-
fifth of those reported for the succeeding decade. It is obvions,
though. that the record is fragmentary. Some counties ave entirely
vmitied. The only possible sound statistical hase for the region 1s
accordingly the reported experience of the 1921-30 decade.

The annual rate of reported loss 1s therefore luken as:

Merchantalic timber killed or destroyed M feeth.m__ 82,415
Second growth ang repreduclion burned aeres_— 17, 212

These figures were adjusted, on the basis of the original field
analysis, as follows:™
Merehantnble timber kifled or destroyed (65.0 percent increase)

M feet b m. 135, D82
Second growth aud reproduction burned (233 vercent incrense)
acres_. 22, 087

In the ponderosa pine region, land bearing merchantable timber
also bears advance-growth reproduction or second growth with po-
tentizal insurable value which must also be considered. After apply-
ing the cotrection that was developed by the field-analysis work there

WiThege are losees on ollier then netlonal-ferest and Indinn lands regardless of how or
by whom they were prolected and vepirered upon.

#°'he pereent inerefses do sof correspond to the lneresses quoled on o 187, which ap-
plied 1o the Oregon and Washinglon portions oaly.  No adjosiments were applied to figures
fyom Californis beeause of more Intensive methods of daln collection there,
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was found to be an annual average of 21,804 acres of merchantable
timber burned over. This constitutes, also, 21,804 acres of reproduc-
tion and/or second growth, ) _

Actually, therefore, annual gross losses in the ponderosa pine re-
gion can be taken as:

Merchautable timber kitled or destroyed M feet T mo_ 133, 082
Second growlh and reproduction— . _________ acres-. 43, 8N

The salvage probability of merchantable timber was determined
by the field analysis to be 25 percent, Loss of reproduction and
second growth on burned areas was almost invariably complete so no
allowanee has been introduced for partial loss. The net-area-lost
figure is accordingly the same us the gross area burned,

Annual net losses in the region are accordingly taken as:
Merchantable timber. A feet b, moo 101, 080
Second growth and repraduction - aeres._ 43, 891

According to carefully adjusted figures this loss took place on
forest areas containing approximately 59,472,000 M feet b. m. of mer-
chantable timber and 7,878,000 acres of reproduction and second
growth.? .

A preliminary integration of these figures is as follows:
Merchantable tiwber;

Volume at visk ... ... feeth.m_. 89,472, 000

Net anononl Soss_ . L _._.__ N | [+ S 101, 986

Rate of lo8s .o o e mmm. aumemo.u]lErCEDREo . 0114
Second growih amd repraduerion:

Avea gt risk . e e e ACTOS-— T, 873,000

Net amnual loss_ ool L. L o 1) S 43, 851

Rate of Tosg_ . . .. R 11 .41 ¢ 5637

This is the only classification required for practical forest five in-
surance rating and nuderwriting in the region. Two classes only
are used, {1) merchantuble timber and (2} unmerchantable thnber.
The class charges are developed from the differential indicated above.

Tables 21 and 22 show a proportional break-down of a large sample
of both private and national-forest property by forest types and
hazard factors. Since detailed survey fimures are not available for
this region, there was no possibility of computing direct burning
ratios as was done in the Donglas fir region. The development of
the rating schedule from the statistics is consequently much more
dependent upon speculation and rationalization than it was in the
fir region. The work done in the fir region was of very great assist-
ance and was drawn upon extensively, although, of course, not all
of the factors could he measured in this manner but required addi-
tional data from the pine region itself.

The determination of the hazard value of the desert edge, for
example, was made by ascertaining as closely as possible how much
of the forest is within 1 mile of the desert edge and how damage
in that portion compares with damage in the remaining portion.
The indication was that about 10 percent of the forested area of the
Oregon portion of the region is within 1 mile of the desert. Assum-
ing this same distribution for timber of merchantable size and pro-

¥ These flgurer are estimales for the poriians of ilie reglon from whiel the cenorted flee
Touses petually came.  Thoy are not estimutes of any omne class of ownership and are not
eomparable with any fizurss guoted elsewhere tn 1his report.
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portioning the loss as indicated near the bottoms of the two preceding -
forms indicate relative hazards as follows:

Within 1 mile of desert: 8,947,200 M feet board measure at risk;
74,930 M feet board measure lost; burning ratio, 0.887 Ipercent.

More than 1 mile from desert: 80,524,800 M feet board measure
at risk; 61,052 M feel hoard measure lost; burning ratio, 0.076 percent.

TARLE 21, —Avrerage annual fogs in ponderosa pine type by hazard fartors, Oregon
tad Washington oniyt

Nat loss I Net loss

Razard factor i
hler.
chantable
timber

Nuzurd factor H
Mer 0 opoae.

ehantnile. 1 pi
timber | HHetieL

4

i
'
b

Repro-
duetion

A b, i Mft, b, m.
Total damage .| 133184 5 Steep slopes... .| 53,385
fe: Koaderals slo R

350 years plus. 142, 736 Level Innd

150 1o 348 yeary Iz b7 I Within 1 mile of desert. .

Less than 150 yenrs J ¥ Afore then 1 mnile from desert.
Heary density - I P, Untler merchantabile tim-er.
Maoderate density . Kot under merehancalle  fir-
Light density . Ik
Heavy brosl. .

.. 10,324
Na special hazeed . oo, ..

1 Combining Inss estlmates from annusl syminsries (eorreeied) and contributive hazard study from fleld
annlyses, ensiern Oregon and Washingion, natjonai-forest nod private laods,

Tanlk 22 —Average unnuul loxs 0 fir fype® by hezard factors, Oregon and
Wasleington only®

Not loss i H Nel loss

Hazard hetor ) N ; Hazard faclor A
Alere Mer-

chamable Jepro- ichantable

! Rapro-
timber ; ilueton 1 | timber

duetion

Mphoml o lerex 1[ Aeres
Tolnl doinage 22,00 0 287 Steor siapes it}
Ape: ! Moddernie slopes
350 vears pits 22575 2,408 || Lovel laud
150 Lo 34 veurs B T Within | mile of desert

Less than 150 years, 59 '{ Alare than 1 mile lram desert,
Henvy densily. oo ooen 7. Vo ov e it Under merchontabile thaher afoeeeeaan ..
Modernte density . . JU35 1 . Lo _ 1 Notunder merchsuinbleiim-
Light density. 7 R |
Heavy brush KT 38
Qrass..... Coalt e e i
Unhurned . L, 702 11 Crgwn Inirngd .
No special Lnzar R Go7 ]ll Surface hurned.

1 Including Douoglos fir, fie-lareh, and mixed conifers,
1 Compbiniup Jos; estimates and annual supunaries (eorrected) and contributive huzard study fron eld
untlyees, enstern Oregon nnd Washinglon, outionel-forest o private lands.

In other words, according to the data produced by this study, the
fire hazard is 10 times greater within 1 mile of the desert edge
then it is, other things being equal, in all the vest of the forest, an
increase of 1,000 percent. A similar computation for unmerchant-
able timber showed an increase of 842 percent. These seem like large
figures, but an examination of any fire-occurrence map will show the
tendency for the larger fires to group in this zone. This hazard
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increase can be accounted for by worse wind conditions, greater
dryness, and the increased prevalence of whirlwinds near the desert
edge. A whirlwind in 2 going fire con produce an appalling havoc
in a surprisingly short time.

The charge introduced into the compressed rating schedule for
proximity to the desert edge has been set at 775 percent for hoth
classes. This charge should be closely watched as actual experience
is gained, when modification may be required,

The range of hazard being narrower, the compression of {he
schedule in the ponderosa pine region from the actual hazard range
is relatively not as great as in the Douglas fir region.

The final aduptation of {he evidence produced by the data shown
in fables 21 and 22 was based on long and complicated computa-
tions, involving such approximate welghtings as could be determined,
and upon necessarily liberal interpretations involving both rational-
izing with respect to the pine region itself and the admission of
evidence produced by the more intensive study of the Douglas fir
region. Ior the present purpose a somewhat free discussion will
serve better, it is believed, than un attempt to present a digest of the
process itself. -

No correlation could be developed, with respect to age classes, and
this factor was accordingly omitted.

Although more merchantuble timber is evidently lost in stands of
moderate density than in stands of light density, a weighting of vol-
umes at risk indicates that the five hazard is actually greater in the
latter. This is very lTikely due mainly to the development of heavier
brash in the lighter stunds which, when it burns, develops sufficient
heat to kill most or all of the trees. The charges for unburned slash
and heavy brush are drawn directly from the Douglas fir region
schedule, No correlation eould be developed for grass, and there is
no fern in the region. The recently cat-over areas where the slash
has been satisfactorily disposed ot do not appear to cause a measnr-
able increase in the hazard.

In the ponderosa pine region the sweep of the winds caused by
insolational convection creates a tendency for fires to crown in stunds
on level ground. Where the terrain is broken, the wind is also
broken, and a condition is apparently developed under which the
effects of wind and ferrain virtually neutralize each other. Aceord-
ingly no distinction is made in this region between degrees of slope,

t will be noted that in the pine region exposure charges are made
equal in all directions rather than differentiated in favor of south
and west, as is the case in the fiv region, This is because, while most
of the fires run toward the southeast on the convection winds, some
of the worst ones have occurred on dry south and east winds, No
justification could be developed for making any distinction with re
spect to probable direction of spread in terms of likelihood of loss.

The summary of the causative hazard study in the ponderosa pine
region follows:
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HECAPITULATION—SUMMARY OF CAUSBES

{From study of 4 Oregon cousnties inn the poudderose pine region—I0 years)

Protocted frefo—— .. e o v oceeeee e mm-BtjuATe  miles._ 8,547
Totnl fireso .. . - nunber__ 3,240
Man-citusodd . . - do 1,815
Lighitning et sm dooa- 1,830
Basie fires {incendinry, miscellancotws, aad nnknown)oo o unber,. . sy
Railrond flres ——- do 36
Aren of zone within 34 mile of railrondo o oo gguilre miles__ ag
Lightning fives - nuniber.- 1,630
Aveg of Hghining mone e - ('}
Recreation fires e e m e —————— number__ 807
Area of recrestion zonc — _square miles_. 6,098
AMun-caused fres withio 34 mile of hest-class nuto rostd..-o . mumber. 687
Aren of first-class auto road zone (Vo miley square miles.. 1,719
Mun-caused fives within 44 mile of second-cliss auto rond.___number.. 142
Aren of second-class nuto roml sone —— _square miles__ T34
Mati-caused fires more than 14 mile from any atito road_ nimher—_ 7806
Area move than 34 mile from any ate rond. oo siuare miles__ 6,089
Raneher {brush burning) Hresoooo .. ———— 47
Lumbering {all causesy fires - . 112
Stockmen's IS o e i - - 293
Clnss C fires. IR 345
Toatal arei - 125, 678
Within 3% mile of nuto roadd!
Pires - [P £1 )} ) 1371 I 150
Areu [ [ ) L' MU L 11
AMore than % mile from auto road:
Fires - mme—— mm e ——e__ntmbar__ 186G
AV¢ioo — e e—--AUTes__ 33,427

t Entire reglon,

Norie—In tie ponderosa pine vopion, there are five chigses of ciuses which
de not correlate geographically, namely: Incendiary, miscellimeous and un-
known, lightning, nnd steckmen. The fires from these eauses ghouid all be
combined into the hasic group, makimg the number of basic fires 2,153, Cor-

recting for roads, the correetion not applying to lightning or stovkmen's fires,

leaves the numher of truly basic fires 2007,

Revising. to allow properly for the influence of nuto roads, pro-

Jduces the following figures:

HEVISED SUMMARY OF CAUSES

{(From study of 4 Oregon countics in the pondercsa pine reglon}

Protocted frCioc e . cccoe - meeme o —me oo waffJUATE miles.. 8,547

Totnl fiTes._—... .. - ——— - _nuniber—_ 3, 245

Man-causetono . oo oo cematlOooao. 1,815

Lightring. e ————— e do____ 1,630

Tasie fires {incendinry, misceliancous and vnknown, lighining, and stock-
men not chargeable to auto rouds) - number__ 2,00
Tatltond freSa o e e e do.__ 35
Area of zone within cne-half mile of railreads________squure miles__ 223
Recreation fires {not charpgeable to ante roads) - number.. 404
Area of recreation 2ONe. e square miles_. 6,008
Fires chargetble to first-clasy auto roads . number__ 510
Area of first-cluss auto roml 2ONC e e gquare miles.- 1, 719
Tires ehargeahle to second-vlass auto rosds o eeemnooo e ntumber-_ a0
Area of second-class auto roud 20NC e e square miles__ 738
Rancher fires _— number__ 47

Lumbering Hres oo e e do...- 112
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Applying such weights as could be obtained in the region itself
gave mdication of inereases in hazard with cxposure to causes as
follows:

Huzarid inerease

Cause . {pereent)
Lightning
Ttailronds
NRecrealion
Rowmls :

First-clugs
Second-cluss
Rouds combined

TNue zone discernible.

The schedule as made up does not provide for a distinetion between
first- and second-class ronds even though the process clearly indicates
a hazard variable. Whether or net this differentiation ought to be
made in actual practice is difficult to sty «definitely. On the one
hand is greater simplicity and the elimination of the need to define

@ second-class road; on the other is an established variation in huzard

Lanng 2—Build-up of rate and ureminm collection, ponderose pine region

LOBS COST ONLY

i

 Premlum
contri-
bution

Clngg ) Iu:‘::mé:le

AMerchnntuids pondeross pine. ... evmmm—m———— e e k
Merehantsble other speefes... .. [ 4, 15, 208
Uninerehnutable young growth, . i 10,073

201, 748

S-PERCENT EXPENSE RATIO ALLOCATED T0 MERCUANTABLE VALUE ONLY

Merehantnble pomtlerasa pine . B146, 575,000 | 367, 057
Merchantalde other specios 13, 421, 000
Unmerchinntabilo youny prowil 1,968, 00D

Tuotal I¥1L, 564,000 | 409, 402

RAISING TO 40-CENT AVERAGE RATE PRONATING BETWEEN 3 CLASSES

Merchanlalile pamderosa ping . 8150, 575, 000 | 34106, 575
Merchantable other specles . 13, 421, 000 52,840
Unmierchantuble young growld 1, B0%, 000 18, 432

oLl e SbOITLOGE, 000 | 687,656

PS50 ter M I b, m,

15050 per AL 0t T m,

80,75 per avre. .

15rlet 13:plimlior of the principle of the wddition of a ripercent conilagrution and contingant nllow-
ance would produce an average rate of 100 conts. Itounding aff to 4 cents inakes the allowanes actually
used 58 percent,

of apparent importance. The author's inclination is toward not
making the distinetion, feeling that the increase in fairness would
not justify the effort of distinguishing accurately between the classes
of roads. 1t it is Iater decided that the ditferentintion js desirable,
it can casily be introduced.

The actual charges for causative hazards in the schedule are the
result of a process of harmonizing the statistical evidence from the
region itself with the cuusative hazard measurements of the Douglas
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fir region and the need for compression of the range of rating rely-
tive to that of hnzard itself. It will be noted that some of the
charges are very similar to corresponding charges in the fir region,
while others are quite different, Differences are due to conclusions
drawn from statistically establishable variations, from variations
not statistically establishable but rationally obvious, and, to some
extent, from the shecr need of introducing where possible such
charges as will contribute to the production of a proper average
rate. This latter requivement is a function of the checking method
illustrated in the discussion of schedule construction for the fir
region.

Since some of the figures that have been used are undoubtedly
susceptible of betterment, practice must be applied In such n way
that this betterment will be possible. No better source of statistical
data could be devised than that whieh would result from the intro-
duction of actual forest fire insurance practice on a hroad scale.

The method of computing the distribution of premium collection
between classes and building up the average rate for the region is
Mustrated in table 23.

THE SUGAR PINE-PONDEROSA PINE REGION

During the decade 1921 to 1930, inclusive, according fo summaries
embracing the whole fire experience, compiled by the Torest Service,
the losses from forest fires in the sugar pine-penderosa pine region
;)f lCa'lifornia (exclusive of those on national-forest land) were as

ollows:

Merchantable timber killed or destroyed—-meo—mem M ieet b, mo_ 820, 704
Second growth and reproduction burned _aeres-— 104, 160

An extensive examination of the record for the preceding decade
indicated that the loss experience during that period did not differ
greatly from that indicated for this decade. The annnal rate of
Joss for the region ig accordingly teken as:

Merchantable timber killed or destroyed M feet . mo_ 82,870
Second growth znd repreduction burned acres-_ 10, 516

No field analysis was run in the sugar pine region from which 2
basis of adjustment or correction of the 1'&1)01{(;1 figures could be
deduced. Such correction is, moreover, not believed to be required
in this region. Records have been, on the whole, very carefully kept
and have been based on field data having a high degree of accuracy.
The loss data from all fires of any material importance are obtained
from damage surveys run by the administrative branch of the
Forest Service with the same intensity and degree of accuracy as
the field analyses conducted in the other regions by the insurance
study itself. In this region, therefore, the losses ave taken as reported,
without adjustment.

As in the ponderosa pine region, land bearing merchantable timber
also ordinarily bears advance-growth reproduction or second growth
with a potential insurable value. The reported area of merchantable
timber burned annually was 14,374 acres. Adding this to the 10,510
acres brings the total of reproduction and second growth annually
burned to 24,890 acres,
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Salvage probability of merchantsble timber was taken to be the
same as in the ponderosa pine region, or 25 percent. As in that
region, alse, complete destruction of reproduction and seecond growth
on all ureas affected by fire geems to be the general rule and no
provision is made for partial loss in these stands.

Annual net losses in the region are aceordingly taken as:
Merchantable timber ._ M feet b, m__ 62,227
seeond growth and reproduction aeres_ - 24, 890

According to 1931 Forest Service figures, this loss took place while
the region contuined approximately 54,032,000 M feet board measure
of merchantable timber and 2,691,000 acres of reproduction and
second growth. A preliminary integration of these figures is as
follows:

Merghantable timbor:
Volome ub risk M feet b, m__. i34, 032, 000

Net pnnnal loss. L o e o e [ T— 12, 207
pereent__ 0. 115

2,691, 0o
24, 800
Rate of iuss poreenl. . 0. 925
As in the ponderosa pine region, this is the only classification
required for practical rating purposes.

From these basic duta, combined with the knowledge that the
region differs only slightly from the ponderosa pine region in respect
to fire, the constriction of the rating schedule 3s & relatively simply
process.  As designed it is identical with the following exceptions:

L. There is no desert fringe in this region, but an equal charge is
allocated to the strip lying within 2 mifes of the edge of the Cali-
fornia woodlnnd type.

2. Altowance js made for elimatic-zone variation within the regrion,

3. No charge is made for exposnre to brush areas, since fhere is not
believed to be sufficient variation in this respect,

4, The class charge for unmerchantable growth is greater,

5. A variation in lightning hazard is allowed for in the form of a
credit applying in a part of the region (fig, 17).

Brush areas"are so widely distributed throughout the region that
cquitable differentiation with respeet to them would be practically
impossible for insurance purposes. The introduction of the allow-
ance for lightning hazard ns a credit for the frec area rather than ss
a charge for the exposed aren is a departure from ordinary practice,
but is, all factors considered, a simpler method of handling the mat-
ter in this particular case. Putting it it as a charge would have
necessitated modifying all the other contributive huzard charges as
they eame from the ponderosa pine region although it most of the
r{agion had been lightning-free it would have been advisuble to do
this.

Table 24 shows the method of computing premium distribution
between the classes and building up the average rate,
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SISKivou NORTHERN
1 MODOS | CALIFORNIA

Hazard freedom

/(’ T- —-———I N No credit for Lightning

from Lightning Hazard
credit is given

MILES
Q 5 50 75 100
FPLUMUS

MENDOCING CLEM

. ﬂ— )

Frotre 17.—%ote In the swoer pige-ponderosa pine replon in whieh credlb is given fov
freedom Trow lighining sard.
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Tanie 24—Build-up of rote and premium. colleciion, sugar pine-ponderost pine
region

FOREST JIRE INSURANCE

LOSE CO8T ONLY

Promivm
vontribu-
thon

Hate
{cenls)

Insurahle

Clnss value

Merchontable pine....,.. ..
Merehantabile, vther spucies_,
Unierchontable voung growth. .

$162, 350
31,050
24, B2

148, 202 JER

A3, G491, D00
115, GO, 100

RAISING TOQ BASIS OF J5-CENT AVERAGE—INCREASE T0 MERCIHAXTABLE ONLY

[}
Merchantable plne. ... . ___. R, e i $50, 000, 000
Merchanteble, other species., 27, KN, Er(mln

2 B4, o

Unmerchinntable yottng growth. |
3 1|.\;.um.(m£

A, GIN
W), By
2, 592

33.7
4.7
IEA]

115, 415 5.0

PEET0 per M Oft L. o, FRLAS por A fr oo, %1 pur aere,

PROPOSED SCHEDULES OF RATES

FOR FOREST PROPERTIES IN THE DOUGLAS FIR REGION OF OREGON AND
WASHINGTON AND THE REDWOOD REGION OF CALIFORNIA

Itegional hasis rafe: 2.5 cents.

CILARGES

Protection deficiency ehnrye—TFour classos of 1rroteetion defleleney ; class 1,
nene; dass 2, 40 pereent; class 8, 80 percent; class 4, 120 pereent.®

roteclion deficioney by countios, und colint 1 obasis roles

Deti-
tioney
churge

County
Liasis
rute

Defl-
cleney
churge

County Cluss County Class

Whnshinglon:

Cregon:
Clullnm

Bentan. .. ..
Cluekumog.

Prreeit.
40

Cenis
35

Prereent
0

Nane

Cowlitz. ...
Cruys Harbaor. .
Jelerson ..., .
Islund. ...
King.....
Kilsap. ..
Lewis

Tagibe., - .o
Fieree. ., ...

Thurston. ...
Waohkinkum__
Whetcom. ...

Masen.. oL

Inenen

Clutsop .,
Columbin, .
CO8ema. ..
Curreo._ . .
Dougls .. ..,
laod River. |
Ldneeln. .., ...
Linn.....
Lane .. . .
Murion... ., ..
Atultnomah,
Polk., .. ...
Tillainaak .
Waslilugtan
Yamhitl

Nute
Nong
Nang

12t
Noug

i

=

.

X
amen onin

.,

b EE N E L ET R EL T PRy I

LR AN AN LN Cn B BN Ttk B G e B

-l 1D e T -

1=k

Nong

bad
n ez g an

Climatic zene churge—-Flat chargzes to be added to county basis rates: Zone
1, no charge; zone 2, 1.25 couig: znue 2, 20 cents: zine 4, 575 cents; zone 3,

3 cents,
Key rate:

Class charge—Flat charges to be added to key

WALl properties in the redwomd reglan of Californig tuke Lhe
If better protection s provided, allowance is mude for
private-protection warranty,

rents,
sife: Class 1 {2010 inches),

clnss 4 deficicuey charge,
grading and rating wader the
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no charge: elass 2 {more than 40 inches), 5 cents; class 3 (25 feet to 6 inches),
18 cents; class 4 (620 inches}, 21 cents; class 5 (less than 25 feet), 30 cents.
Class rate: —— cents.

Contribuiive hazards

Charges for cuntributive husirds are percentages of cliss rofes,

Suseeptibility—Hoemiock, spruce, true firg, or other speeies except llve cedir
in the Insured stand. Susceptibility charge applies to the portion of the insurad
value 1hat rests In these species,

P Clss 2§ Class? | Closs 4 ] Clusk §

i
;] Ulss
i i

‘.

Prreenl | Mercent FPereent l
liemlock.... A o P i) Eu 3 20 11;
Truce frs N . 1 [#} i 10 )
Spruces. . .. ... . ... . : Ci 20 20 {13
Ohers.. . .. oaoen - L i [FL1 2 i R ]
Cedar: . )

Live . . . . . ... .o . None  None None [t

Trend.. ..o . - w o LIV : Nape | e

1 No susceptiblivy charpe. Susceptibility varistion nol mensurabls In sl trees,

Density—Three rrades: 1o elasses 1 aml 2 les: than 30 M Teec b nu et acre
(rross) is light tdensity; 30 M feer b me o 5 M feet b, m. is nuederate densicy;
over G0 AL feet 13, m. i= heavy density.  Io elasses 3, 4, and D less tula 40 pereent
slocking ig light density; 40 pereest to 70 percent is mwoderate density ; over 30
perceut Is beuvy density.

i Mereent | Peorecat - Pereend | Pereent | Percenf
Light denshiy . . oIy None i U]

Alodemte density. ... ... . . e e i 1n 5
Heavy density o . [ 1nl4. 1 . Nope wone

i -
i Class ) | Cluss? | Class 3 | Class4 | Class b
3

Topoyraph y.—No chiarge in any class for level grownd (less than 10-pereent
slope). Moderite slopes are 10 1o 40 pereent. Bleep slobes are over 40 percent.
Topography deficiency chirge applies (o portions of groumd ander the insured
stand reperted as being over the specifivd degreos of steepness.

Class 1, luss 2 Closs 3 . Class § : Class 5
; .

© Pervemt | Fercent Perced | Percemd 1 Frereeat
Moderate slopes. . . : i) C]] Nona None None
Bleep slopes ... . . .. ... . . LT 36 | 35| 35

i

RI'ECILAL FlIAZARDS

{a) Logging slash—Unburned slash from logzing or oiher wood-cutting oper-
ation whether or noi Cleared hy State forester,  Standard is ) dgeres o more
on the propetrty or directiy adjacent to the north or east. Standard is based
on what will e on the ground a1 the end of the lre scason, not what is there
at the beginning. These chitrges are Tor slash only, whether or pot logging is
woing on,
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Slash ecposure charges {same in all vlasueg)—pereenls of closs refe!?

' Diractly ndjacent

¥ to | wmile

I ta 2 miles

Aren oveuded by slash (aeres)

QOn
property

North
unid east

South
and wesl

Naorth
nnil past

South
and west

Noarth
nnd east

South
and wesl

HWor morn
J0to40...
MWiodd ..

i0te20_ . ... . .
Less than 10, ... ..

Pereent
1, K0
£00

400
N}
100

Pereent

400
LM
g

Pereent.
250

200
1M
il
25

Fereent
ano

€0
10
100

U]

Hereent
200

Pereemt
200

160

80

40
20

Nono
NMNone

! Nocharge in any event for $lush more Uhnn 2 nifles awiy.

(b)Y Fpcent ewi-vicrs—Arons recently logged lint on whieh the slash lias heen
Imrned.  Iieproduetion, fern, brush, ov srass not yet establlshed.  Ground eover
is mainly of species of weeils which will oceupy the soll for a limited period.
The sume condition can result from dceidentil hurning, \Where it is known

to exist it should be charged for in the rate.

flecent cui-orer eharygos—upercents of cless raic?

Ares of ey l-overs —sam of all I
exosing areas {aeres)

Gn

| praperty

! Direetly nedineeni

Lito ) mile

1to 2 miles

North
nnd east

South
and west

Narth
nnd east

Smilh
and wiest

Marth
atuf east

Sguth
und west

100 or more. ... .

i Hereent ’ Pereent
! i o

il

40
u
i

40
ER |

Pereent
131,
10

5 .
21y

‘ Pereend.

: 40

82
16
g

fereent
0

Pereent
1

8

4

o

None
None
None
Nona

None Nyne

: 10!

Now ¢ None None , Naone
H ]

1 No charge lu poy event for exposure more than ¢ lles wway,

(e) Fern, brush, wndjor grasstunids—Areas previously deforoe
or burning and mainly oceupied by these types of prowth eilher singly or in
combination.  May be with or without sungs. There may be come regencrition
of free spocies 'mt unless thoese aetitly oecupy ab least g0 pereent of the
ground  (erown surface aren) this clussifien o must apply for rating and
underwriting purposes even thungh the tree growil may Lo insured,

NotE—This charge also applies te all rates on properiies fu elimatic zones 1
and 2 {full 35 percent),

sted Ty enffing

Heri, birush, andfor gross cliarges—percents of closs rrte?

Directly adjneent

M to 1 mile

1to 2 mllas

Aren of fern, brushi, grugs--
swi of oll exposing reas
tacres)

{n

properiy

am] eust

Nprth

nnd west

Eouth

North

i eust

South
untd west

arnd east

North

Fouth
und west

100 e more., ...
i to 100, .

20 to GO
W62, .. ..
Lass Lhan 10

Lereent
]

oy
il
T

MNone

Pereent
4
a5
14

i
Nang

Pereenit
fl

7
Ry
]

None

Herennt
:

Percent
L}

i
3

1la
Noneg

Hereent
i

G

3

13
None

! No churge In poy event for expostry more thun 2 mites away

Lead or dying Hmber—Timber dead or dying from

to clagses 1, 2, and 4. (]

growth,

HE:L I

WY CHuse,
and 3 are oot lpsurable if dend or d
they consldered ng mensurably increasing the liy

(exeeprt where the charge is genersl},

Anplies only

ying nor are
zird to exposed insuruble




158 TECHNICAL BULLETIN 5561, U. S, DEPT, OF AGRICULTURE

Susceptibility facfor, if instired —Class 3, 10 pereent; elass 2, 15 percent:
cluss 4, b percent.

If not insured apdbly susceptibitity Lucter to the exposed insured stand us
follows: Full-susceptibility factor if dead or dying timber is on the property
or directly adjacent north or east. Reduce onehalf if over one-fourth imile
away northh or cast. No charge if over 1 mile away. No charge for exposure
at uny distance south or woest {inchling direclly adjacent).

Nore—This chiarge is made ondy when more than one-half of the trees on
an srea of 250 acres or move ure dead or dying

Snuy wrcag—Distinct from dead or Jying timber. A snag arei as defined
Tor rating wmd underwritiug purposes, is any area of 50 acres or more on which
there is an average of 10 or more sangs per gere averaging 25 feet or over
in height,

Deficichey charge, all classes, 35 percent. Apply pure deficiency charge for
ail expesing areas between 50 and 500 neres (of sbugs). Double for areas be-
fween 500 nmd 1,500 scres, Treble for areas over 1,500 acres. These churges
are for direct exposure, north or cast. (I more than onc-balf mile away, reduce
charge onc-halty  If more thin 1 mile away, reduce three-guarters. XNo charge
for exposure Inore tbat 2 miles awny. 1 south or west, reduce charges three-
quarters up to 1 mile. No churge over 1 mile.

Unexposed property rate: cents,

{Sum of all churges to this point.)

CADSAVIVE HAZARDS

Charges for eausative hazards are nercontages of unexposed properiy rates.

Property in lightning-huzard zene-—G percent charge, all elasses.

Reilrogd (contmon eurviery —Through property or direetly alongside nored
or eust, If to south or west, reduce charge thiee-quurters.  If more than one-
fourth mile away, reduce one-halt. No charge Yor exposure more than one-
half mile away.

NoTe—This tiees not include logging ruilrvads which tike lhe Jumbering
expusure chiarge.

Berposure charge—Class 1, 56 pereent ;™ cass 2, 56 percent;™ class 3, 72 por-
cent; class 4, T2 percent; elass 5, T2 pervent,

Ranehes and furms—~—0n propeviy or diveetly adjacent north or east.  If gouth
or west, reduce churge three-yuarters. If more than onefourth wmile away,
reduce chavge onehulf, No charge for exposure more than one-half inile
awny.

Barposure churges—Class 1, 28 percent; cinss 2, 28 percent; class 8, 48 per-
cent; ciass 4, 48 pevcenl; cluss 5. 45 percent.

Lumbering.—Logging operation, sawmill, pulp- or Tuel-wood cutting, or other
forest expipitaiion activity ob or diveetly adincent north or eust, or logging
railrond through property or Qireetly mlongside poerth or cast. If south or
west, reduce charge three-quarters. 1f wore than one-hulf mile awiy, reduce
charge one-half, No charge i wmore than 1 mile away. '

Baposure churges—Class 1, 266 percont; clnss 2, 266 percent; class 3, 480
percent; clasd 4, 480 percent; class 5, 480 percent.

Property in recreation zone~—Thirty-three and one-third percent charge, all
classes,

Auntomobile road.—Any vom) whicll ean he traveled upon by automobile dur-
ing the fire senson and which iz open te the publie, No distinction for class
of rond or difficulty of travel if any car can he driven upen it. No charge
if o locked gate is muiniained by w poblie authority between the insured prop-
erty and the point nt which (he rewm! conuects with a public read, provided
{he pate is more than one-fourth mile from ihe nearest property boundary.
Anto road throngh property or divectly alengside north or east takes full
charge. 1f seuth or west reduce chayge three-quarters. 1f morve than one-
fourth mile away reduce one-hulf, No charge if more than one-half mile nway,

Baposure charges—Class 1, 27 percent; cluss 227 percent; cluss 3, 40 per-
cent; class 4, 40 percent; elass 5, 40 percent.

Gross rate: cents.

{8um of ull charges to this puint)

W Passilility of saivage In{lwese classes,
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CRENMTAE

KNature? firebreaks.—Rlivers, inkes, or eultivited ficlds (not grass or grain).
Credit applies to portion of property lying wiihin 1 mile If the edge of the
break runs in appreximately due north-soulh or cast-west dirvection. It the
break runs diagonnaily {he eredited Dbortion iy indicated by drawing due ensts
West and north-seuth lines from its ends (or intersections with the bounduaries
of the property). If reak is one-half mile wide or wider give full credit;
one-gquitrter mile to one-balf mile, ent eredit one-fourth.  Nutural breuks less
thun one-quarter wide credited snme as nriificial hreaks.,

Credits for a hreak lying to nortl, east, or nertheast, 20 percent of gross
rate; sculh, west, or sénthwest, 5 mereent; ol around, 25 percent. IF the
break runs through the insured propecty eredits apply on borh sides ag indi-
catel.  Break lying to northwesl or seuthenst (a1 break running northeast-
southwest) produces a eredit of 10 lereent on hotl sides,

Artifictal firebrealy —Firvo Hnes, maintained as sueh and approved by the
underwriter. They may he specially consiructed or they may be roads, high-
ways, or old road or railrond grades maintalned specitivally as fire lines, In
order that credit mmy be given, the bromks must qualify as Hnes at which
woing fires would ordinarily be slonped wilh o mininmm of backiiring, They
must be so maintained that buckfiring could Le snfely uwndertakon at any time
withunt propuratory work.

Credits for brenk Iying to north, ungt, or noriheast, 10 percent of Eross rafe;
soulll, west, or southwex(, 214 pereent ;s all around, 124 pereent.  Credit wiven
on both sides of interior brenis s hmlicated,

Nore—Credit for tirebrenks is not given muless they (1) extend at lenst
two-thirds of the distunee across the property, or (2) are at least 1 mile
in length,  Internal breaks ennmot give crwdit in more than twa directions,

Warranty proteciion—DPropertios on which protection has heen graded as
class 4 miay be given 4 eredit for (he maind cnanee of special proteeiion umder
wilrranty, sopplied privetely or by a loeat wssocinticn. This eredit ix to be
comptited frem the description ot the protection given in ile wirranty and
shall be such as (0 restore the gress raie (o the level it wonld huve ailained
if eguivitlent profection had been supplied ju 1he resular neinner.

Raifreed palrol.—When the railroad or lygrzeingr railraad patrol wnrranty is
altached to the poliey,

Credits for common carrvier raiironds, three-quirters of railroid exposure
vherge; for lugring railroads, one-sixth of (he loging exposure charge.

Shut-down of logging during peripds of e relative Rumidity—¥hoen the
Lunidity warramy is attached io the policy,

Cretit of onc-tifth of the logging clirge,

Nore—The humidity warraniy enn oily he attuched when the nssured ox-
ercises Tull econtrol over all logging operations exposing the property,

Segsonal shui-dowan of loggiing—Credit ean he given for the shutting down
of logging operulions exposing lhe property Jur the whole or & part of the fre
seson provided a bona fide experiqnced e warden is kept on the property in
adlition to the protection otherw <o allowed for in the rute. The end of {he
fire seuson is 1o be judged by the mklerwriter, and the resumption of logging
must be with written ¢onsent only, Nog eredir given unloss the shut-down con-
tinues through lo the end of the season, and shnt-down must be warranted in
the policy.

Credits Lor shutting down prior to Mav 1, tnl] Iuging charge ; shutting down
prior (o June 1, three-fourths of Ioiping charge; shutting down prior to July 1,
ene-half of loggine charge; shuetring down prior to dugust 1, one-fourth of Joy-
gimg charge; full logging charge to anply if any logeing is done during any part
of August.

During specially wet Springs and/or snmmers rhe underwriter ean modify
this rule so that eredits may be giveu, under written consent attached to the
policy, for delayed shut<lowns, it in no event shgll the eredits be advanced
more than 1 month; that is, logging in Angnst wust always take at leust three-
fourths of the full logging charge, Logring in June must alwnys lake at least
one-fourth of the logging churge.

Less hazardouy loyging eqiipiment —Where logging eruipment less hazardons
than the usual fypes is used preseribed eredits eau he given under wnrrnuty.

Credits: Eleclric donkeys mind loaders only, refduce Jogging charge ane-tifing
tractors only, yarding to railroad, reduce lo seiug charge three-tenths; uo raii-
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road, donkeys yarding to trucks, reduce logging charge ope-fifth ; tractors only
rarding to trucks only, reduce logging charge two-fifths; gusoline donkers nmd
loaders ounly, rednce logging charge one-tenth,

Other improved eguipment demonsirably less hazardous muay be allowed for
by such evedit, under warranty, as the anderwriter may judge to be in line
with the creditg prescribed shove,

Muatnre redwosd —FFor the portion of the insured vilue represented Iy nmiture
redwood 2 eredit of 50 percent of the gross rate can be given, provided a form is
attnched fo fhe poliey speeifically insnring redwood as distinet from the total
raine insurol, .

Net rite, gross rade less credits; minimum rate, 10 cenls; minimum prominn,
8.

FOR FOREST PROPEHTIES IN THE PONDEROSA PINE REGIQN OF OREGON,
WASHINGTON, CALIFORNIA, AND CENTRAL IDAHQ ™

Negiomd busis rato: 20 conls,
t HARGES

Profoction deficieacy charge—~Counties to be graded by applying forest pro-
tection districlt gruding schedule,  Four grades:! Grade 1, no deficieney charge;
grade 2, J0-percont deliclency charge; grade 3, 80-percent defivicncey chinrge;
grade 4, 120-pereent deficiencey charge.

County hasis raie: conts,

Climutie sone eharge—To he added to county basis rates. Flat charge, zone
7, 7.5 conts (whole region is in Zone 7).

oy rafe: —— Cenls

Clasy charge—To be added to Xey rate. Flal ¢harge. merchantable ¢uss (12
inches and more 4. b ), no charge; uumerchantable class (less than 12 inchies
. b, h.y, 12 conts.
Class rake! opnts.

CONTRIBUTIVE I1AZARDS

{*harpes for eoniributive haznrds are perechiages of class rares,

Density—Three grades in the mecchantable ehiss. Under 160,06%} foer bonrd
Ipenstre per dere is dight; TR to 20000 Is uwalorate ; nyver 2046 is heavy
density. No huazaed variztion with density regopnized in unmerchantable cluss.

Merehantabie class—Charges—Moderate densily, no charge; lgt density, 11-
percent charge; heuvy density, i-pereent charge.

SPECIAL JTAXARDE

(¢} Logging stash: Unburned siash from legging or other waood-cniting aper-
ation whother or not cleared by State forester. Standard is 40 acves or more
on the property direcily adjscent. Standurd I8 basetl on what will be on the
ground ur the end of the five seasom not what is there at the heginning, These
chirges are for slash only, whether or not loprring is going on.

Stush erposure chdaryes percenis of clusy rufe

On prap-} . .
; - g erly ot el o2
aren aecupied by slach fneres) direciy Y nle Inites
adincent X

1

g )
i Prrcent | Pereent | Pereent
G L0 500 500

£00 640 ; 160
400 3% 4 £0
200 ! 15 * 10

100 80 ° 2%

1 Sameln both classes. The underwriter i510 decive whether or not the slash chatge shull apply, Where
partinl slash disposal Is judged to be sufficientiy effective, the slash charpe may be omitted. Tt must
shweys either ba charped in {ull ar wholly omitted. No charge In any event for slash more than 2 miles
IWBY.

1 Includes Jovkson and Josephine Countios, Oveg, and Siskiyvou Couaty, Callfl
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(b) Heavy brush.—OQuk, willow, madrona, andfor other continuous brush
occapying av least 60 percent of the surface n rea aml avernging ut least § feet
high. No charge is made for the ordinary low manzanitn, bltterbrush, and
other commenly occurring brush species a3 they are found throughout the
region. This charge relates to g definitely  increnzed hazard arising from
expesure {o arons oecupied by what counld not properly be designated ofherwise
then as heavy brush.

NoteE~This chaige niso applies 1o al rates an properties in Jackson, Jose-
phine, and Siskiyou Counties, rud in the portion of IKkmath County Iying west
of Kiamuth Lakes and south of the south line of rownships 35 WAL

Heavy brush charges —pereenty of cluzs rofe

On prap-
erly or Hio: 1ic2
diractiy miile mikies
idiacent

Ares of heavy brush—sum of gl expofing arens nores)

Hereent | Percent | Percent
35 ® 7

IO Gr more el L i

Wl L. . . . . cae E
Mlesd.._ ... LT .- P .. 14
Wie® . e LT . . . 7 k i
Lessthwnito. ... ... . ... " . . P, Nang N Nooe

! Suma In hoth closses.  No charge fu any eveat for exposere more Lhan 2 mbles nway {excepl where the
charge I5 genarai),

(o) Within I neile of desert fringe (uny direction} —This charge applies to
Iringes ¢f ali desert or othor opeir Innd areas 2,500 aeres or more in conlinuous
extent. It does sot apply to the Iringes of smull natural oponings in the forest
ner to artificially cleared arveas unless there hus Leen reversion te actual desert
conditions.

Desert fringe chorge (hoth classes }, TT5 percent.

Dead or dping timber~Timber dead or dying from any cause. Applies only
to merchantubie ¢lass. Unmerclumiable clags is not insurabie if dead or dying
nor is it eonsidered us wmensurabiy incrcasing (he huzard to exnosed insurable
growth,

Susceplibitity factor.—1£ insured, 10 pereent. 1€ not insured, npply susceptibil-
ity fuctor to the exposed insurod stand as follows: Ful sugreptibility factor if
deed or dying timber is on nroperty or directly sdjacent. Reduce one-half if
over one-fourtl mile away. No eha VEe 3 over 1 mile sway,

Note—This ¢harge is made only when more than ene-half of the trees on an
arca of 250 neres or more are doad or dying.

Unexposed property rile, —— cunts,

(Sum of ail charges Ly thix noint.}

CAUBATIVE TIAZARDS

Charges for ecansative hazards are perecutiages of nnexposed nroperty rate.

Ruitroad {common carrier ) —Through properiy or directly alougside. IF more
than one-fourth mite away, redoce charge ouc-half. Ng charge for expusnrs
more than gne-half mile away.

Nore—This does not incinde logging railronds which fake (he lumbering
expoasure charge.

Erpogure charges—Moerchantluble chss, 54 pereent; mnerehantable, 52
pereent.

Runches aind forms—On properts ar directly adjacenl. If more than one-
fourth mile away, reduce charge one-haif.  No charge for exjlosure more than
onc-hatf mile away.

Ereposure charges—Merchantable  class, 23 nercent;  apmerchantable, 40
pereent.

Lu-mber:‘ng.——-Loggin;; ojicration, sawmill, pulp- or fuekwioed cutting, oy other
forest expioitution aclivity on or dircetly idljneent, or logging railroad through

W HassibiHry of snlvage,
48538° 27— 11
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property or directly alongside, If more than one-hutif mile away, reduce charge
onc-half. No charge if more than 1 mile away.

Erposure churges—Merchantable cluss, 320 percent; unmerchantable class,
430 percent.

Property in recreation »one—18 percent churge, both classes.

‘Antomobile read —Any road which cun be traveled upon by nutomobile during
the fire seaseon and which is open to the pubiie. No distinction for ¢iass of road
or difficulty of travel if any ear ean be driven upoen it. No chiarge if & tocked gate
s muintained by a public nulhority bebween the insured property und the puint
at which the read connects with i public rond provided the gate is more than
one-fourth mile from the nenvest property bBonndary,

Aute road (hrotgh property or direetly alongside takes full charge. 1L more
than one-fourllh mile away, reduce ouc-tail. No churge if more Lhan one-balf
mile nway.

Exposure charges—derchanbable cliss, 30 percent ; uomerchuninble elass, 35
pergenl.

Gross rate; —— cenls,

{Sum of all chavges to Lhis puint.}

CREDITS

Natural fircbreaks.—Rivers, Inkes, or cultivated fields (not grass or grain).
Credit applics to portion of preperty Iying within 1 mile of fhe ofge of the
break regardless of direction, 1F Dbreik is one-half miie wide or wider, give
full credit. One-quarter mile to onc-hulf mile, cut credit one-Fourtl, Natural
bresks less thup one-guarier mile wide credited =ame s artifieind brenks.

Credits: For nutura! firehbreitk coinciding with the bouundary of the property,
the proleeted mile strip tukes n credit of 10 pervent of gross rale. IL the
breglk extends all aroumd property, the whole is credited 20 percent. Internal
breaks give 10 pereent eredit on both gides.

Artificial firebreaks—Fire lines, muiintained as such gnd approved hy the
underwriter. ‘They may be specinlly constructeldl or they may be roads, high-
ways, or ¢ld rond or raflread grades mutnrained specitieslly as five lines, In
order that credit muy be givem, lho breaks must gqualify as lines ab which
going fires woukll ordinarity be stopped with i minimamn of hael-fiving,  They
must be so maintained tiad baek-firing eould Le safely umdertaken at any lime
wifhout preparatory worlk

Crodits for bresk coinciding with boundary of properiy, I pereent.  Toternal
breaks give § percent eredit on hoth sides.

NoTE—Credit for lirehreaks is nol given unless they {1} extend at lenst
two-thinds of the distnnee neroxs the properly, or {2) are at Jeast 1 mile in
Iength, Internnl breaks eannof rive credit in mare than (wo diveetions,

Warranly prefection.—Properlies on which proteciion las beean graded as
elass 4 may he given a crdit for the mainfenance of spevint protection ander
warranty, supplicd privately or by Joeal associaltion. This cretlit is to he con-
puted from the deseription of the protection given in the warranty and shall
Lo such as to restore the gross rale to the Jevel it would bave attained £
equivitlent protecticn had been supplied in ihe reguial munner.

Raifroad pulrol—When the railrond ov logging ratlvead patrol warranly is
attached to the policy.

Credits for common-carrics rritronds, three-quarlers of railroad exposure
charge. For logging ralivonds, one-tixth of the logging cxposure charge.

Sensonal shut-down of logging.—Credit eun be given for the shulring down of
logging operations exposing the property for the whole or 2 part of the fire
season provided o honi fide experienced flve wirden is kept on the property
in addition to the protection otherwise allowed for in the rute, Cliec ond of the
fire season is lo bo judged by the underwrizer and the resumplion of logying
must be with written consent only. No erediif givoen unless the shut-dowsn
continues through to the end of the season and shut-down must be watranted
in the pelicr.

Crodits for shutling down prior to May 1, foll logging charge; shutling down
prior to June 1, thiree-fourths of lozghyy charge; slmtting down prior fo July 1,
onehalf of logwing charge; shutfing down prior to August 1, one-fourth of
logging charge. .

Full Iogeing chavge to apply it any logging is done during any part of August,

During sperially wet springs and/or sumniers the underwriter can modify
this rule so that credits may be given, under written consent attached to the
policy, for delayed shut-downs, but in no event shall the credits be advanced
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more than 1 month, That is, logging in Awngnst must nlways take at least
tireequnrters of the full logeing charge. Logglng in June must always take
at least one-quarter of the logging charge.

Less hazardous logging cquipiment —Where Togging equipment lezs hazardous
than the usual type is used, preseribed eredits casn be given under warranty.

Creilits for electrle donkeys and loaders only, reduce logring chirrge one-fifth ;
tractors only yarding to raiiroad, reduce logging charge three-tenths: ne rail-
road, donkeys yarding to trucks, reduce togging charge one-fifth; tractors only
yarding to trueks only, reduce logging charpe two-fifths; zasoline donkeys and
loaders only, reduce logeing charge one-tenth.

Other improved equipment demonsirably less hazurdous may be allowed for
by such credit, under warrunty, ns the underwriter may judge to be in line
with the credits preseribed above. )

Net rnte, gross rute less credits; minimum rate, 10 cents ; minimuin pre-
miutn, §5.

FOR FOREST PROPERTIES IN THE SUGARl PINE-PGNDEROSA PINE REGION OF
CALIFORNIA

Regional basis rirte: 2.5 conts,
CILARGES

Protection deficicncy charge—Ranger  districts to be graded by applylng
schedule for grading forest tire protection In Cunlifornin. Four grades: Grade 1,
no deticiency charge; grade 2, 40-percent deficiency charpe; grade 3, 80-percent
deficiency charge; grade 4, 120-percent deficiency ehnrge™

Runger district hasis rate; —— cents.

Climdtio zenc charye—To be added to ranger district basis rate, Flat
charges: Zone 4, 875 cents; zone 5, 5 cents; zone G, 6.25 cenis; zone 7, 7.5 cents,

Key rate: —— cents,

Cluss clinrge to e added to key rate. Fin! ¢harge, merchantable class {12
inches and more &, b. h.}, no charge:; unmerchuntable elass {less than 12 incheg
d. b. h.), 175 cents.

Class ratfe: cents.

CONTRIETTIVE IIAZARDS

Charges for contributive hazards are percentages of class rates.

Dengity—Three grades tn the merchantable class. Under 10 M feet hoard
measure per acre is light; 10 to 20 M feot board measure is moderate; over 20
M feet hoard measure is heavy density, No hmzard varlation with density
recognized in unmerchantable elass.

Merchantable vigss—Charges: Moderste density, no charge; light density,
1l-percent charge; heavy density, 65-percont charge,

SPECIAL HAZARDS

(2) Logging sfash.—Unburnen (or partiy burned) slash from Ingging or
ather wood-catting operation. Standard is 40 acres or more on the property
ar directly adiacent, Standard is based on what will be on thie ground at the
e€nd of the fire season, not what is there at the beginning. These charges are
Lor slash only, whether or not logging Is coing o,

Staah czposure charges —percents of clazs rate

On THrectly

Aron oecupied by slnsh (reros) property | ndincent

Hitolmlla|!to2 mies

Percent Percent Prreent Peroent
40 or more.... - 1,000 1,000 £00
30todl._ .. - 500 B0 100

- 400 A%} B
. a0 200 £0
Lessthan M. oo e 10G 10 20

! Sarce In both elasses. "Phounderwriter is to decide whather or fiot theshish charge shall apply, Whera
partis! sinsh disposal i3 judeed Lo besaificfently effective, the slash charge toay be owitted, It oust always
elther ba chrrged o full or wholly omnitied, No ¢hurge in any event for slush more thao 2 miles away.

2 All protecllon except hat adminiatered by the U, 5. Forest Servlee takes grade 4
deflcieney charge,
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{&) Within 2 miles of California woodland bell —To be indieated by map
location. Broadly speaking, It is the lower edge of the ponderosa pine type
which borders on the woodland type of the Sacramento and San Joaquin
Yalleys.

Charge for exposure to woodland belt (both classes), 775 percent.

Dead or dying timber—Thnber dend or dylng from any cause.  Applies only
to merchnntable elass. Unmerchantable elass is oot insurable if dend or dylng
nor is it considered ns mensurably inereasing the hazard to exposed insurable
growth.

Susceptibility factor.—If insured, 10 percent. If not insured, apply susceptl-
bility factor to tbhe exposed insured stand as follows: Full susceptibility factor
if dead or dylug timber is on property or directly adjacent. Teduce one-half
if over one-fourth mile away. No charge if over 1 mile away,

Note.—This charge is made only when more than one-liif of the trees on un
nrea of 23 acres or more are Jdead or dying.

Unexposed property rate: cents,

{Sum of all charges to 1his point,)

CAUSATIVE 11AZARDB

Charges for causative haznrds are percentages of uhexposed property rate.

Railroud (commion carrier)—Through property or directly afongside. If
more than one-half mile away, reduce vne-balf. No charpe for exposure more
than 1 mile away.

Nore—Thig does not include logging railronds which take the lumbering
exposure charge.

Erposure charges—Merchantable class, 54 percent:™ unmerchantable class,
72 percent.

Ranches and forms—0On property or dlrectly adjacent. If more than one-
guarter mile awny, reduce charge one-half. No charge for exposure wore than
cne-hnlf mile away,

Ezposure charges—DMerchantable class, 35 percent; unmerchantable, 40 per-
cent.

Lumbering.~Logging operation sawmill, pulp- or fuel-wood cutting, or other
forest exploitation sciivity on or direclly adjacent, or logging raitroai through
property or dirvectly alongsitle, If more thau one-half mile nway, reduce charge
ope-half, No charge if more than 1 mile nway.

Exposure charyes~—Merchaniuble class, $20 percent; uumerchantable elass,
420 percent.

Troperty in recrention zone,—18 percent churge, both classes.

Aidemobite rond.—Any romtl which ean Le truveled upon by automobile dur-
ing the fire season which is open te the publie. No distinetion for class of
road or difficalty of travel if any ear can be driven uwpon it. No charge if a
locked gate is maintained by a public authority between the insured property
and the point nt which the road connects with a public road provided the gate
is more than one-fourth mile from the nearest property boundary, Auto road
through property or directly alongside takes full churge, If more than one-
fourth mite awnay, reduce onehalf. Neo charge if more than one-half mile
away. )

Exposure charges—Merchantable cigss, 30 percent; uumerchantable elass,
35 pereent.

Gross rate: —— cents,

{Sum of alt charges to this point.)

CLELITS

Property in lightning-frec zonc.—See map. DProperties or portions thereof
lying within the zone which is free from lightning hazard, as indicated, to be
given credit as follows: Credit for freedow from lizhening hazard, both classes,
15 pereent of gross rate.

Natural firebreaks—Itivers, lakes, or culfivated felds (pot grass or grain).
Credit applies to portion of property lying within 1 mile of the edge of the
break regardless of direction. If break is onehalf mile wide or wider giva
full credit, One-quarter wile to ong-half mile, eut credit oue-fourth. Natural
brenks less than one-quarter mile wide credited same as artifieial breaks.

o Pogslbitity of salvage.
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Credita: If the natural firebrenk coincides with the boumdary of the prop-
erty the protected mile strip takes n credit of 10 pereent of gross rate. If
the break cextends aH around property the wiwole s credited 20 percent,  In-
ternut] breaks glve 10 percent eredlt on hoth stdes.

Ariificial firchreceis.—EFire lines, mnintuined ns such nnd approved hy the
underwrlier, They may be speeially consiructed or they may be roads, liigh-
ways, or old road or rallroad grades mnintnined specificaily as fire lines, In
order that credit may Le given, the breaks must quitlify as lnes at which
going fires would ordinarily be stopped with n minimum of hack-firing. They
must be so maintained that baek-firlng could be sufely undertaken ut gny time
without preparatory work.

Credits: Breaks coinelding with houndary of property, credit 5 percent. In-
ternal breaks give S-percent credit on hoth sides,

Nore—Credit for firebreaks is not given unless they {1) extemd at least
two-thirds of the distance across the property, or {2} are at least 1 mile I
length. Internal breuks cannot give credit in more than twoe directions.

Warrgnty profeotion.—Properties on which protection hus been graded as
class 4 may be given a credit for the nuintenance of special protection under
warranty, supplied privately or by a local associntion, This credit is te be
computed from the deseription of the protection given in the warrinty and
shal] be such #s to restore the gross rate to the level it would have attatned
If equivnlent protection had been supplied in the regular mapier.

Railroed pairol—When the railroad or logging raliroad patrol warranty
Is attached to the polcy: Credits for common-carrier railrords, three-quarters
of railrond cxposure charge. For logging rallroads, one-sivth of the hogging
exposure clinrge,

Scagonel shut-down of loyging—Credit cun be given for the shutting down
of logging operations exposing the property for the whole or a prrt of the fire
seasoll provided a hong fide experienced fire warden is kept on the property in
addition to the protection ptherwise allowed fur in the role. The end of tie
fire season is to he Judged by the underwriter aml the resumptlon of logging
must be with written copsent only. No credit given unfess the shut-down
continues through the end of the senson and shut-down nmst be warranted in
the policy.

Credits for shutting down priov to May 1, full Togging chiirge ; shutting down
prior to June I, three-quarters of Jogging chavge; shuiting down prier to July
1, one-Llt of logging chnrge; shuttiug down prier to August 1, one-quirter of
logzing charge; full logging churge to apply if any logeing is done durving any
part of Auguost. )

During specially wet smangs and/or summers the underwriter can modlify
this rale so that crodits may be given, under written consent nitached to the
poliey, for deluyed shut-downs but in no event shuil the eredits bo advanced
more than 1 montl, That ls, logeing in August must always inke at least
threequarters of the full lopging eharge, Logging in June must always tnke
at least onc-quarter of the logging charge.

Less hazardous logging cywipment—~Where logging equipment less hazuard-
ous than the asual type is used preseribed credits can be given under warranty.

Credits for eleetric donkeys and loaders only, reduce logging charpge onetifth ;
tractors ouly yarding to vailroad, reduce logging chargse lliree-tenths; no
raflvond, donkeys yarding to trucks, reduce log ring charge one-fifth: tractors
only yurding to trucks oniy, reiluce lozging charge two-filths ) gasoline donkeys
amdd loadery only, reduce lugging charge vne-tentln,

Other improved cguipment demeomstrably less hazardons may he allowed
for by such credit, under wirranty, as Ihe ubderwriter mity julge to be in
line with the credits preseribed nbove.

Net rale, gross rate less credils; minimum rate, 10 conts; minimum nre-
mium, §5.

GENERAL CONCLUSIONS AND RECOMMENDATIONS

The schedules of premiuni raies proposed in this bulletin are
intended primarily for use during the introductory and experimental
stage of practical msurance application. Experience may very likely
indicate the desirability of considerable modification, both in form
and general rate level produced.
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These schedules are based on a statistically ascertained normal loss
expectation for the territory as a whole of 0.082 percent per year
(8.2 cents per $100 of value), distributed between the forest regions
of the Pacific Coast States as follows: For the Douglas fir region,
0.047 percent; for the northern ponderosa pine region, 0.119 percent;
and for the sugar pine-ponderosa pine region, 0.133 percent,

In their present form, the rate schedules would produce, if all the
privately owned forest property in the territory were insured, an
agoregute average premium rate of 0.450 percent (45 cents per $100
of value), divided among the regions as follows: For the Douglas
fir region, 0.500 percent; the northern ponderosa pine region, 0.400
percent; and the sugar pine-ponderosa pine region, 0.350 percent.
These are 100-percent coinsurance vutes. (See p. 8 for a compre-
hensive discussion of the coinsurance principle.y The explanation
of the spread between a loss expectation of 0.082 percent and a pre-
mium rate level of 0.450 percent is given in defail in the discussion
dealing with rate-schedule construction. Briefly, it is accounted for
by a number of fuctors not expressed by the normal burning ratio.
‘An established insurance business, sure of volume and relative sta-
bility, would have no sound justification for so high a rate level.
If premium income can be built up to and maintained at $300,000 or
more per year, a material horizonta] rate reduction will be indicated,
provided, of course, reasonably good underwriting conditions prevail.
With less than $150,000 of premium income the Dusiness would have
insufficient stability to justify rates as low as are here suggested. The
range of premiuwm income between these figures is accordingly that
for which the suggested rate levels are proposed.

Other factors, more permanent in character, enter into the un-
avoidable spread. One of these is conflagration hazard, which is
not inctuded in the figures quoted above. This factor badly upsets
the 0.047-percent figure for the fir region by accounting for losses,
over u period of years, greatly in excess of the ageregate from ordi-
nary fires. It also costs money to condiiet an insurvance organiza-
tion, so provision must be made for the so-called expense ratio.
Then there are a number of factors which remain somewhat un-
cortain no matter how much or how long business is done. Some
margin of safety must always be maintained to cover uncertain con-
tingencies, among which may be mentioned the moral hazard, adverse
selection of IiabiTity (a disproportion of more hazardous risks), the
deviations of parts as compared to the whole, the influences of
hitherto unknown trends, and the possibility of error in compu-
tations.

Tt is readily recognized that a Jow premium rate level with equi-
table differentintion allowing for varintion in relative hazard is in
itself an inducement to good volume and average spread of liability.
The lower the rates can be made, the more satisfactory forest insur-
ance will be for the insurers as well as those insured, and if it is
to succeed in the long run, the property owners must be given the
full benefit of such rate reductions as can be made with adherence
to sound insurance principles.

Since the territory embraced in the regions studied (including the
redwood region) contains approximately two-thirds of the privately
owned timber of merchantable size in the whole country, and covers
a wide geographical range and variety of conditions, it can in all
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probability suppdrt a sound forest insurance project without regard
to the rest of the couniry,

Such investigation as it has been possible to make indicates that
the avernge rates here suggested would be within the economic reach
of many forest owners. Iven if an owner should not feol that he
could afford to carry full insurance he could often mater ally improve
his financial position by earrying partial insurance. The hazard of
loss from fire is an ever-present liability against any forest property.
Other things being equal, it is surely preferable to carry the linhility
a3 an annual premiwm payment rather than as an indefinite and
troublesome discount on the capital value.

The logs figures quoted above are averages for large numbers of
properties affected by several factors of variable hazard. On some
properties the net hazard is much lower than the average, while on
others it is unquestionably proliibitively high, Good underwriting
judgment will undoubtedly sometimes dictate the rejection of prof-
fered lines. Factors of variuble hazard have been identificd as de-
manding recognition in practieal rating schedules, and their influ-
ences have been measured statistically. Among them are such con-
tributive factors as composition (by tree species), topography, sizes
of trees, snags, and logging slash; and such cansative factors s rail-
roads, recreationists, ranchers, and loggers. The forest fire climate
and the grading of the protection in the locality where the risk is
located ave also allowed for. It was possible to obtain data in
sufficient quantity and detail to develop expressions of burning ratios
of the standard (minimum hazard) risk and of risks exposed to the
influences of the various factors increasing the hazard. The differ-
ence 15, of course, the amount by which the rate must be increased
over that for the standard risk Tor proper adjustment to increased
hazard, In actual practice, the range of rates is considerably nar-
rower than that of hazard variation. This necessity is imposed
partly by inescapable requirements in practical administration and
partly by general principies of cquily in the distribution of services.

To illustrate the wide range of hazard itself, as disclosed by the
stalistical studies, & property in the Douglas fir region fully exposed
to unburned logging slash hazard is, other things being equal, 65
times more likely to suffer foss than a property not so exposed.

Schedules start with a basis rate of 2.5 cents per $100 of value per
year, taken as representing the ultimate standard for the irredueible
minimum of hazard. Charges for factorg increasing the hazard
could, if they were all present in maximum degree on any one risk,
raise the rate to $62.82. Conditions in the field are such that jt is
utterly impossible for all adverse factors to operate together, They
all do, however, operate somewhere and must accordingly he allowed
for. Provision is alse made for credits for somewhat extraordinary
factors reducing the hazard such ag artificially maintained fire lines,
cultivated fields, patrols and watechmen, and less hazardous logging
machinery, '

The technical underwriting and administrative problems encoun-
tered in forest fire insurance do not need teo be unduly feared. Their
solutions will be no more difficult than some that have been accom-
plished by both the insurance and the timber businesses. The main
essentials are a determination to succeed on the part of the insurance
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business and a willingness on the part of the forest owners to give
proper support in the form of a good volume of business, with the
spirit of fair play on the part of both.
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