c) Fire Risk is confused with fire hazard

Unacceptable fire risk is the stated reason that monies are available to the USFS under the

Healthy Forest Restoration Act (HFRA) for thinning 17,000 acres and installing 28 miles

of new roads. However, the USFS never quantifies the risk posed by forest fires. Instead

they confuse the concept of hazard with the concept of risk leading to an extreme

exaggeration of the problem and leading many people to believe that ‘something must be

done.’

First we need to define what is meant by ‘risk.’ In the risk profession, the common

definition comes from a friend of mine John Garrick, the past president of the Society of

Risk Assessment. In what risk professionals call a ‘classic paper’ – Kaplan and Garrick

(1981) defined risk as the combination of:
1) what can happen (the hazard)

2) what are the consequences of it happening

3) what is the probability of it happening

In our current discussion, the USFS talks about hazard (fire) as if they were speaking of

risk. But risk must also incorporate probability and consequence.

The difference is far beyond semantic. Consider a decision to fly across the country and

visit friends or relatives. In this case, risk is: 1) what can happen – a plane crash; 2) the

consequences – you die; and 3) the probability that the plane will crash. If we only

considered the hazard or the consequences, no one would ever fly – period. We get on

airplanes for one reason and one reason only. The probability of a crash is very low. Does

the fact that the probability of a crash is very low mean the plane you get on will not

crash? No. However, a rational decision combining consequences lets you board the

plane.

This is such a critical point, we give another example. Many objectors’ homes are insured

against fire because of the likelihood that they will not burn down. That is, if the

insurance companies only looked at the hazard (fire) and the consequences (they would

have to pay to rebuild private homes), they would never insure anyone in the entire world

against fire. Instead the probability that objectors houses will burn down is directly in

their decision to insure homes and their decision on how much is paid for insurance. In

fact, all rational decisions are based on assessing the hazard and combining probability

with consequences – whether it is driving a car or climbing on the roof to fix the rain

gutter. If we only considered the hazards of every action we took we would be paralyzed

as individuals or as a society. However, this is exactly what the USFS is asking us to do –

think only of the hazard and not consider the consequence and the probability.

Now since the USFS and, more specifically, the so-called Healthy Forest Restoration Act

(HFRA) state that they are protecting personal property by thinning the forest we can

state risk as:

1) what can happen – a forest fire

2) what are the consequences - personal property will be destroyed

3) what is the probability – this is the key unanswered question
In other words the goal is not to prevent or stop every forest fire but to prevent or stop

only those that would damage personal property. The probability we care about is then the

probability that: 1) a fire will occur; and 2) that that fire will destroy personal property.

In recent emails you both present data that relates to the first issue – the probability that a

fire will start based on historical data (lightening strikes, human-induced fires, and the

one the USFS left out of the data – ‘controlled’ burns).

So what is the combined probability that a fire will start and one or more homes in the

planning area will burn down?
According to the data the USFS provided, the risk of a forest fire occurring within the

proposed thinning area is either 0.71 per year (24 fires in 34 years) or 0.47 (14 fires in

30years). However, none of these fires affected any homes or private property. So what

is the probability that a fire will affect private land and homes – less than 0.0033 per year

or less than 1 chance in 300 years? How do we arrive at that number? First the Manzano

Mountains were clear cut about 100 years ago. New trees grew which now occupy

private land. Since the early 1900s there have been no catastrophic fires on any of the

private land. If there had of been a catastrophic fire, these trees of this age would not

exist. That’s 100 years without a catastrophic fire. Now if you happen to have looked at

the stumps of the old growth that predate our current forest (there are many around my

home) you can count the tree rings and find these trees were at least 200-300 years old.

Therefore there has not been a catastrophic fire on these properties for the past 300 to 400

years (200 to 300 years before the year 1900). Therefore the risk is less than 1 chance in

300 years and probably much lower since there is no evidence that a catastrophic fire ever

occurred on the private property.

Certainly a fair question is whether or not the past data are representative of current and

future fire risk. To address the possibility that the current or future risk is larger than the

risk derived from historical data consider that factors that affect fire:

1) initiating events (lightning, campfires, controlled burns that get out of control)

2) forest conditions that are conducive to fire ignition and/or spreading (drought, tree

spacing and health, and ladder fuels)

3) response to fires (fire fighting, restrictions on forest use, lookouts)

So which of these has or will change and how do these changes affect the probability of

fire?
1) The USFS is claiming that the forest health is declining which leads to an increased

probability of fire. However, the reverse is true. Following the clear cut of the early

1900s many more trees sprouted that could eventually survive. Continued growth led

to over crowded conditions (at least from a human, fire-only point of view). However,

over crowding is now killing trees at a faster and faster rate. Everywhere forest

canopies have grown together weaker trees have died and/or are dying. This is has

been happening for at least 10 years even though the USFS says it is not happening

and will not happen within “geologic time” (as stated by the USFS NEPA specialist).

The spacing of the remaining healthy trees is exactly the same spacing as that of the

old growth stumps (we have measured both and they range from 16 to 20 feet apart

everywhere you measure). In other words, the forest is healing and will find its own

optimum conditions if left alone. And as we know from the very existence of these

old growth forests, their spacing was very resistant to fire propagation/damage.
2) Planned thinning will increase tree spacing and initially reduce the probability of fire.

3) Ladder fuels will increase as a result of thinning, increasing the probability of fire.

USFS states this will happen and they have to use controlled burns to address this

problem which leads to the next change.

4) Increased controlled burns leading to an increase in the probability of fire.

5) Increased human caused fires due to thinning activities. First, workers with chain

saws, campfires, cigarettes, etc. will increase the probability of fire. Second many

miles of new roads will provide access to previously isolated areas increasing the

probability of human-induced fire. Although the USFS is stating these roads will be

‘closed’ following thinning that turns out to not be physically possible. The

Mountainair District performed road closures under District Ranger Susan Grey. This

was a commendable effort but ultimately it did not work. These ‘closed’ roads are

used now on a frequent basis by trucks, four wheelers, and motorcycles (see

photographs below).
Also, whenever a path is cleared in the forest, those who have a desire to go will get

there. In addition, once a path is cut in the forest it is there for a very long time.

6) Decreased health of the forest floor will increase the risk of fire. As the USFS has

published, soil moisture plays an important role in the health of the forest and

therefore in fire (initiating conditions and water available for trees which decreases

the spreading of fire). The reason that the soil moisture will decrease is that the USFS

is planning to remove the biomass that they cut in additional to the thinning activities

themselves which harm and compact soils. In addition, runoff and soil erosion will

increase until other vegetation takes hold. However the decrease in soil cover will

hamper subsequent plant growth. Under the Citizen’s Alternative, much less land is

disturbed and, for the thinned areas, the biomass is left on the forest floor. In

addition, thinned trees would be lain perpendicular to hill slopes thereby minimizing

the erosive effects of surface water runoff.
Things that will remain the same or are already represented in the historical data include:

1) Drought. While we did recently have a period of relative drought, historically drought

is not rare in duration or magnitude. The current forest and the past old growth forest

endured many droughts, not the least of which was the severe drought of the early

1950s. Recently climatologists have been stating that drier conditions are the norm

(maybe not this year). This does not mean the probability of fire is increasing. It

means the forest has survived these droughts and that the probability of fire (less than

1 chance in 300 years) already includes these dry conditions.

2) Grazing. The USFS research has documented that cattle grazing increases the danger

of forest fires by keeping grasses low and encouraging the growth of ladder fuels.

Without grazing, fires would stay low to the ground, burning through the grasses.

With grazing, the probability of catastrophic fires increases due to the dominance of

ladder fuels. Eliminating grazing could reduce the probability of fire as suggested in

our Citizen’s Alternative. However, grazing occurs now and will continue after

thinning. Therefore the probability of fire is unaffected.

3) Responses to fire danger. To no avail, we have continuously pointed out that

additional restrictions on forest access during droughts, more lookouts, and patrols,

would reduce the probability of fire. However, none of the Alternatives in the USFS

FEIS chooses to address fire risk in this manner. Therefore, the calculated probability

of fire is unaffected.
Now, the question could be asked as to how risk-based decision analysis would analyze

the alternatives before the USFS. In most cases, the problem is cast in terms of costbenefit.

However, the combination of probability and costs are combined into something

called expected costs. The choice of alternatives is then based on the expected costs. The

notion is simple. How does an insurance company decide how much to charge you for

fire-risk insurance? Consider the simple case of no profit and overhead costs for the

insurance company (we wish this were true, but this is just an example). They use the

expected cost of probability times cost of rebuilding. For example, if the cost of the home

were $100,000 and here is 1 chance in 100 years that your house will burn down they

would charge you $1,000 per year. What are they saying? Simple – over 100 years you will pay them enough to rebuild the house and for 99 of those years you pay, they don’t

and on the 100th year you pay and they pay for rebuilding the house. Now they actually

do their statistics on the whole population of homes and they include overhead, and profit

but the basic approach is the same – they can only insure you if they consider the

likelihood that a fire will burn down your home, not just the consequence of your home

burning down.

In our case, houses may burn whether or not we thin. Probability is then the term that

describes which is more likely and by how much. Therefore, to decide if it is worth it to

do the thinning (this is after all our tax money), we must consider how likely it is that our

houses will burn down in addition to the value of what is burned and the cost of

‘protecting’ us.

So what are the costs of thinning? The FEIS fails to disclose this information. However,

from their plans it is clear that the USFS is planning to spend an infinite amount of money

to reduce the risk of fire by one half. Where is this from? First, the project has an initial

contracted amount of $5.9M (from the FEIS). This does not include USFS personnel costs

of implementing the project (also your tax dollars). Assuming that the costs of the USFS

are of the same magnitude gives a total cost of $11.8M. However, more important, the

USFS has stated that continuous thinning, controlled burns, and maintenance are

necessary to meet their objectives – continuous being forever. The cost per year doesn’t

matter, the number of years are infinite therefore the cost is infinite. For sake of

discussion, we will assume the total cost of maintenance (post thinning) is $250,000 per

year for 20 years (or about 2 USFS employee’s full-time costs (not salary)) or another

$5M for a total cost of $16.8M. Now where does the one half come from? In previous

discussions with the USFS, it appears that the best results (reduction in fires) they have

achieved was on an area in Colorado where thinning and fire breaks reduced the

frequency of catastrophic fires by one half.

It is interesting to try to understand the financial benefit stated in the FEIS. They state that

$11.5M will be saved by implementing Alternative 1. That figure includes $9.5M dollars

for all joint properties plus fire suppression of $2.0M. It would be nice if, in the real

world, these properties were worth $9.5M. However, if a fire starting on USFS property

destroys private property, the USFS would not pay a dime to property owners. Unless

they caused the fire, private citizens would pay to rebuild homes. And then, why would

they include the cost of fire suppression for a fire that they, by definition, did not

suppress? It is assumed to have destroyed $9.5M worth of property.
Of much more importance, in all of the alternatives analyses, the CNF assumes with

absolute certainty (an impossible probability of 1.0) that catastrophic fire will occur and

that fire will be so large it destroys all private properties. In other words they followed the

irrational thinking of focusing only on potential hazard and ignoring the likelihood that

such a fire would ever occur.

From a cost-benefit perspective, we can use their hypothetical numbers to highlight a

rational decision making process.
First, their costs of the thinning exceed the benefits of protecting homes so there is no

value in any of their actions even if a catastrophic fire is absolutely certain to occur. In

other words they are spending $16.8M to save $11.5M. However, for sake of discussion

we will work the problem backwards. What cost should we pay to reduce the probability

by one half?

There are two alternative courses – either we live with the current low risk (1 chance in

300 years) and pay to have homes rebuilt in the event of a fire or we pay some amount of

money to reduce the risk by one half (1 chance in 600 years) and still pay to rebuild

homes in the less likely event that a fire occurs. In both cases, if a fire occurs we have to

pay to rebuild private homes, so you can see that the decision to spend money to reduce

the risk must incorporate the probability that a fire will occur. How is that done?

First we calculate the expected cost assuming no risk reduction (current conditions). That

expected cost is:

The cost of rebuilding and fire suppression according to the USFS: $11.5M

times the probability that a fire will occur * 1/300

= $38,333/yr

+

plus the cost of no fire occurring (no one’s house burns): $0

times the probability of no fire occurring: *299/300

= $0

For a total expected cost of: $38,333/year

Next we calculate the expected cost assuming some money has been spent to reduce the

probability of fire by one half.

If a fire occurs the cost of rebuilding and fire suppression is the same: $11.5M

however the probability is now lower:

*1/600

=$19,166/yr

+

plus the cost of no fire occurring: $0

times the probability that no fire occurs:

*599/600

=$0
For a total expected cost of: $19,166/yr

The results makes sense – if the probability of fire was reduced by one half, the expected

cost is reduced by one half and the amount we should rationally spend to reduce the risk

is $19,166/yr or $383,320 over 20 years not $16.5M. Or put another way, the USFS could justify spending $383,320 over 20 years to do the thinning they propose if we accepted all

of their assumptions and adverse environmental impacts.

In summary, this very simple analysis highlights the critical issues with respect to the

decision to thin the forests for fire protection. First, no rational decision can be made

without explicitly quantifying the probability that a forest fire will burn down objector’s

homes and incorporating that probability into all decisions. Second, the probability of fire

will increase as a result of thinning, not decrease. And third, there is no possible

justification for the amount of spending on thinning in light of the likelihood that a fire

will ever occur and the potential cost averted (the costs if a fire occurs).
