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This plan marks a milestone in the protection of small

but high-value forest tracts from fire. It clearly focuses

attention on the appraisal of values, their degree of fire

tolerance, and the specific measures needed to safeguard

investments. The philosophies, concepts, and methods illus-

trated, have wide application. From these we gain an

appreciation of the need for full-time initial attack forces

during periods of danger. This need remains constant even

though the modern trend in protection is toward large-scale

operations.

The searching look at destructible values, and the infor-

mation on time, kind, and source of fire that affect each

value-class area are unique in fire planning. Fine balance

is achieved between degree of fuel control needed and

strength of supplemental fire suppression forces. This plan

provides protection adequate to meet all but the most

extreme fire conditions.

Intimate knowledge of this forest, possible only on small

areas, has led to the refinement of planning achieved here.

The forest landowner will find this an excellent guide

for making provision to insure his investment. Regardless

of his location in relation to the protection resources of the

regular responsible agency, he must provide for two

exigencies: (1) The period from origin of fire to arrival

of organized crews, and (2) that dreaded situation when all

regular protection forces are fully engaged elsewhere. A close

study of this paper will help prepare for both situations.

The personnel of the Southeastern Forest Experiment

Station deserve commendation for producing this plan.

Glenn A. Thompson

Assistant Regional Forester, Fire Control

Southern Region, U. S. Forest Service



A Special Fire Plan for the Santee Experimental Forest

by

Thomas Lotti

Plots and long-term studies on experimental forests

have special need for fire protection. As the years go by
and the investment increases, the greatest danger is that

forest fire may burn up study plots representing many years

of work — values that cannot be replaced. The threat is

always there, and despite the unending vigilance of a small

forest staff, protection at present is often inadequate.

To cope with this danger from fire loss, we have investi-

gated past causes, locations, and timing of fires in and

around the Santee Experimental Forest (fig. 1) near
Charleston, South Carolina, and designed a special fire plan

aimed at maximum protection. Routine protection is pro-

vided at present by the Witherbee Ranger District of the

Francis Marion National Forest. Because the National
Forest fire control forces are overextended during emergency
periods, and because of the values at stake, this protection

is considered inadequate.

Fire -line plow ready to roll, on a Francis Marion fire.
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Values at stake are difficult to assess. On the 6,100-acre

Santee we have 2,800 acres of loblolly pine, 2,500 acres of

bottomland hardwoods, 800 acres of longleaf — a typical

forest of the coastal plain flatwoods. Timber value of some
#1,200,000 develops from a growing stock of 34 million board
feet of pine and 15 million board feet of hardwoods. The
investment includes 360,000 in headquarters improvements,
and about 3350,000 in the establishment cost of research in-

stallations (fig. 2). More important are the intangibles—the

study values that will be realized 20 years hence, and the 14

years that have already gone into research plots. If a fire

wipes this out, no amount of money can replace the years

lost.

Broad outlines of this special plan may serve other men
charged with protecting small forest areas that are particu-

larly valuable.

Figure I . — Location of Santee Experimental Forest
in relation to Francis Marion National Forest .
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In addition to reducing fuel and wildfire hazard, prescribed

burn kills back the smaller hardwoods.
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BASIC CONSIDERATIONS
Past Fires

The first step in developing this special fire plan was to

chart what the situation is and has been on the Experimental
Forest and adjoining Francis Marion National Forest land.

Since 1950, four large fires have threatened the Santee
(fig. 3). The Little Hell Hole Fire of 3,400 acres burned to

within a half-mile of the Experimental Forest boundary. The
other large fires came within 3 miles (Ten-Mile Fire, 2,000
acres; Darlington Fire, 400 acres; and Farewell Corner Fire,

450 acres).

There have also been many dangerous small fires. If we
consider a buffer zone 1 mile wide around the Experimental
Forest a prime necessity—as it obviously is—78 fires have
burned within this area during the past 10 years (fig. 4).
Fires by size-class and cause for the 10-year period 1949-1958 y
are shown in the following tabulation:

Size Class Number Percent

A 17 22
B 47 61
C 12 15
D 1 1

E 1 1_
78 100

Cause

Incendiary 67 86
Smoker 7 9
Other 4 5

78 100

Figure 3 . - Large fires within 5 miles of Santee Ex-
perimental Forest during 10-year period 1949-58.
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One of the earliest decisions has been that the 1-mile

buffer zone around the perimeter of the Experimental Forest

must be established if we are to have adequate protection

and means of coping with encroaching large fires. Fuel reduc-

tion measures aimed at slowing down large fires need to be

carried out within this zone; also an intensification of preven-

tion and suppression efforts to reduce number and size of fires

threatening the Santee. This zone will add 11,000 acres, so

that when it is included with the forest we have a total of

17,000 acres in what we call the protection area.

Th ree fairly well defined occurrence zones exist. By far

the heaviest is in the northeast corner of the protection area,

mostly between Strawberry Road and the Seaboard Railroad

and probably associated with the people concentrated in and
around Bethera, South Carolina. Another area lies just be-

yond the northeast corner of the Experimental Forest. The
third is in the southeastern corner. Because of the concen-

tration of research installations, the latter may well represent

the most critical occurrence problem.

Incendiarism stands out as a primary cause of fire in the

protection area as elsewhere on the Francis Marion National

Forest. According to the records there are no unique aspects

of incendiarism associated with the protection area.

August appears to be the only fire-free month (table 1).

However, there is a well defined fire season of about 4 months
(January to April), during which about 85 percent of the

fires occur. March is the peak month, with about half the

total fires.

Protection of the Santee Forest depends mainly on the

regular fire control organization of the Witherbee Ranger
District of the Francis Marion National Forest. The fact that

the Witherbee Ranger District is overextended, spread thin,

and worn down during periods of extreme fire danger inten-

sifies all the hazards outlined above. There are at least several

such periods each year. When they occur, fire control within

the Santee may depend entirely on the meager manpower and
equipment resources of the research organization.

Table 1.— Fire occurrence by month and year, 10 year period (1949-1958)

Month 1949 1950 1951 1952 1953
|

1954 1955 1956 1957 1958 Total

Per-
cent

January - 1 - 1 - 2 4 1 - ^9 9 12

February - 4 - 1 99 2 2 1 - i 11 14

March 4 5 7 2 i 9 9 - 2 |N*)| 30 39

April 1 5 2 1 4 - - 1 1 15 19

May - - 1 B 91 |

-
gp§j R9 n • 1 1

June - 1 -
.55

- n - -
1 -> .

- 1 1

July - - - B&M 1 g 1 -
fclil 1 1

August - - - ite ; El - - -

September - - - ^9 m 2 ^9 -- 591 ig 2 3

October - - 1
. KM 91 9s

'

1 1

November - - - i i
!

- k
- i i 4 5

December - - - 9 2 ^9 - i - ^9 3 4

Total 5 16 11 6 8 16 6 4 4 2 78 100

Figure 4 . — Ten-year fire occurrence (1949-1958)
within protection area.
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Fuel Types

Continuing the evaluation of the situation, we find that

the research program has resulted in extensive plot and com-
partment areas from which fire must be excluded. In this con-

nection, fire exclusion over much of the Experimental Forest

area as a result of past protection has led to a fuel buildup

that increases the danger of damaging or uncontrollable fires.

From aerial photos, we find three major types: pine, ter-

race hardwood, and bottomland hardwood (fig. 5).

Pine fuels ( 12,030 acres).—These include all of the long-

leaf and loblolly pine timber types regardless of age class.

The fuels associated with these types are the most flammable
and dangerous of all in the protection area. Even after a

heavy rain, they dry out rapidly and become increasingly

flammable as the relative humidity drops. For the most part,

the fuel consists of an accumulation of dead pine needles

mixed with some herbaceous material and hardwood leaves.

Most of it lies on the ground but in areas with heavy under-
stories a considerable amount may be draped on the branches
of understory hardwoods and shrubs. On a given area the

total volume of fuel may be reduced by prescribed burning.

However, measurements made in conjunction with our pre-

scribed burning studies show that these fuels will accumu-
late at such a rate that we must prescribe burn them about
every 3 years for adequate fuel control.

Terrace hardwood fuels ( 1,407 acres).—These fuels are

associated with the mixed hardwood-pine types found along

the course of streams. The areas are not subject to overflow
during flood periods. Because of a high proportion of hard-
wood leaves, they do not dry out as rapidly as the previously

described pine fuels. For the same reason, they are not as

sensitive to changes in relative humidity. Fires generally

burn with a lower rate of spread and are easier to control

than in pine fuels. On the other hand, prescribed burning for

fuel reduction is not usually feasible because of possible dam-
age to the valuable terrace hardwoods. Fortunately, the
hardwood leaves tend to decompose rapidly and do not ac-

cumulate in heavy volumes as do pine needles. Thus the need
for fuel reduction measures is generally not critical.

Bottomland hardwood fuels (3,663 acres).—These are

the least flammable of the fuels. Here too hardwood leaves

comprise most of the fuel. Accumulations are generally sparse
and in normal years the sites are generally too wet to carry
fire.

"Needle drape" provides a curtain of fuel that can
generate sheets of flame.

Fuel buildup is rapid. Prescribed burn is considered
necessary every 3 years.

Figure 5 . — Fuel types within protection area .
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Fire Detection

On the basis of past performance the Witherbee tower,
located in the northwest corner of the Experimental Forest,

gives the most service. During the past 10 years, most of the
fires detected by towers were from the Witherbee location,

with Northampton second best. The more distant Wando,
Jamestown, and Gravel Hill towers of the National Forest
system each picked up only about 1 percent of total fires be-
tween 1949 and 1958, as shown in the following tabulation:

Discovered by Percent
Towers:

Witherbee 41
Northampton 14
Wando 1

Jamestown 1

Gravel Hill 1

All towers 58

Other:

Forest Service employees 24
Airplane 1

Other people 17

All other 42

Total 100

It is significant that 42 percent of all fires were detected

by sources outside the towers. Most of these were spotted in

the early morning hours, usually by people en route to work
(including Forest Service employees). Apparently most were
small night sets by incendiaries and observed by the afore-

mentioned travellers before the glow or smoke rise was suf-

ficient for detection by lookouts.

Because of the flat terrain there is no problem of unseen
area from either the Witherbee or Northampton towers. Visi-

bility as affected by smoke or haze is the chief limiting factor

to ready detection from either tower. For example, the prob-
lem becomes serious when visibility drops below 4 miles (fig.

6). For all practical purposes the Experimental Forest is out

of range from the Northampton tower at that time; neither

can the southeast corner, an area of concentrated research

values, be seen from Witherbee. Actually about 10 percent of

the research installations are outside the range of towers

when visibility drops to 4 miles. This jumps up to more than
half of the research areas when the visibility drops to 3 miles.

Most of the nonvisible area is concentrated in the southeast

corner of the Experimental Forest.
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Figure 6 . — Coverage from Witherbee and North-
ampton towers for various visibility distances .





Road System and Travel Time

A reasonably good road system serves the protection

area. Both Forest Service and South Carolina State Highway
Department roads are involved for an aggregate of 37 miles.

Fourteen miles are paved, 16 miles can be classed as good dirt

roads, and 7 miles as fair dirt roads. There exists a small ad-

ditional mileage of seasonal woods roads. The paved roads

were designed primarily to meet the needs of the travelling

public and are all in the State Highway system. Practically

all the other roads follow routes of travel established long

before the Francis Marion National Forest came into being;

many have since been improved with a view to National For-

est protection.

Most suppression action has originated and will origi-

nate from the Witherbee Ranger Station, with supplemental
action as needed from the Santee Experimental Forest head-
quarters. A travel time study showed that any point on the

Experimental Forest can be reached within 27 minutes from
Witherbee or the Santee locations (figures 7 and 8). This is

based on the transport of a tractor-plow unit over roads and
land as needed to reach a going fire anywhere on the Experi-

mental Forest.

From the Witherbee Ranger Station the poorest cover-

age involves the critical southeast corner of the Experimental
Forest. Most seriously affected are about 500 acres (37 per-

cent) of research installation to which travel time would ex-

ceed 21 minutes from Witherbee. This suggests some addi-

tions to the road system as a means of reducing travel time

from that point.

Live-oak avenue and Spanish moss at the entrance
to the Santee.

Figure 7 . — Travel time coverage of Santee Experi-
mental Forest from Witherbee Administrative site .
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Group of foresters at a fish fry on the Huger Recreation Area.

m

t )
v mg* I 1 V 4 .

V t
”

V r
K

' \ Jl

MTU:

Figure 8. Travel time coverage of Santee Experi-
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Recreation and Other Uses

Any fire protection plan for the Experimental Forest

should give full consideration to problems arising from other

uses of the forest. In previous years, the area was subject to

considerable grazing use, but since open range is no longer

legal, it is expected that incendiarism intended for range im-
provement will greatly diminish. On the other hand, there is

an increasing use of the forest by people seeking recreation

(fig. 9). For the most part this is associated with hunting or

fishing. The long seasons (deer, August 15-January 1; small

game, September 1-March 1; and fishing, April 1-October 15)
bring some users into the forest during every month of the

year except March. There is also considerable picnicking and
some camping. Much of this is associated with the hunting
and fishing, especially during the spring and fall seasons.

Concentrations occur on weekends and holidays and
during the summer on Wednesdays, which are half-holidays

for many people. Deer hunters, a source of smoker fires, are

special hazards along roads. Deer are driven by dogs, and the

hunters take stands along certain roads. Small-game hunters,

a possible source of camper and smoker fires, generally seek

squirrels and birds in the bottomlands along the streams.

Fishermen create the same hazards as small game hunters

but are considerably more localized.

With an ever increasing pressure on public land for rec-

reational use, it appears undesirable to close any part of the

Experimental Forest to such use. Administrators may not

agree on this point. Our view is that we must improve recrea-

tional facilities, create favorable attitudes, and make friends

and allies of the people who use these lands—rather than
generating hostility by exclusion.

18

Long seasons of hunting and fishing bring heavy use.

Figure 9. — Recreational use of Santee
Experimental Forest .
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THE SPECIAL FIRE PLAN
The plan assumes that the Santee Experimental Forest

will continue to be handled as part of the adjacent Witherbee

Ranger District for general fire protection purposes. The cen-

tral fire dispatcher for the Francis Marion Forest is at the

Witherbee headquarters. Here also are located the heavy
suppression units (tractors and plows), the main fire tool

cache for the District, and a fire danger station. The dis-

patcher receives fire weather forecasts and special weather

predictions from the U. S. Weather Bureau. The Witherbee
Ranger will include the Experimental Forest in his unit fire

plans, and, recognizing the values and dangers involved, he

will give normal protection to the Santee insofar as funds

allow. This, however, does not adequately provide for con-

tinued intensive protection of the Experimental Forest dur-

ing recurring critical periods. Nor does it establish the means
for adequately coping with the problem of holding back or

reducing the impact of future large fires threatening the San-

tee; hence, the urgent need for a supplemental protection

effort which this plan provides.

The elements of the plan include a system of protection

priorities for specific research areas, fuel control, supplemen-
tal detection, presuppression standby re-enforcements, com-
munication equipment, suppression equipment, fire preven-

tion action, and roads needed to attain the desired level of

protection.

Protection Priorities

It is obviously impossible to give complete protection

to everything. Often enough one hears it said, “Wildfire can-
not be tolerated on any part of the Experimental Forest,”

but how can such a prohibition be guaranteed? The answer
is, it can’t. Thus, in an effort to be realistic we have been
forced to decide where fire will hurt us the most, where mod-
erately, where least (fig. 10).

First priority (984 acres).—Here every available force

will be mobilized to exclude wildfire. The basic premise is

that any unscheduled burning would entirely confound or
seriously modify research results. Typical areas are growing
space studies, methods of cutting, regeneration study plots,

20

all genetic studies, and any management unit where fire ex-

clusion is an assigned treatment. Also included in this cate-

gory are the Experimental Forest administrative site, with its

buildings, research records, and much valuable equipment;

and, strange as it may seem, an area of concentrated pre-

scribed burning tests. These prescribed burns are among the

oldest formalized burning experiments in the country and if

hit by any unscheduled fire, the entire study could be con-

founded.
Second priority (380 acres).—A Class A fire can be ac-

cepted in this classification. The !4-acre size limit is set main-

ly as a guide to intensity of suppression effort. In some cases

an acre or so of burned area would probably not cause any
marked change in research results. For example, most of the

classified areas are management units in which prescribed

fire is included in the silvicultural program; a light burn
from small wildfires would do no great harm here, especially

if set under conditions suitable for prescribed burning. How-
ever, in critical fire weather, severe damage to the research

installation would probably result from almost any wildfire.

Other areas included in the category are the farm woodlot
demonstration area and older plots and experimental blocks

having an ecological or historical value.

Third priority (15,736 acres).—Here within the Experi-

mental Forest and in the entire buffer area, we should strive

to hold individual wildfires to Class B, or less than 10 acres

in size. In all cases timber values would be directly involved.

But the important consideration is that any wildfire is a

threat to the research investment—some more than others,

depending on their location in relation to experimental areas.

Thirteen fires in the last ten years have exceeded the

sizes allowed by these three protection priorities, the two in

the Experimental Forest fortunately doing no serious dam-
age. Three in the buffer zone were critical—a 1955 burn of

about 300 acres, and two in 1949 of approximately 100 acres

each.

Figure 10. — Protection priorities within
protection area.
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Fuel Control

This is primarily a program of prescribed burning, fire-

break construction, and maintenance. However, it is our

main defense against a big fire and severe damage from all

tires within the protection area. The prescribed burning is

largely confined to the pine fuels. About 1,920 acres will be

treated annually on a 3-year cycle. The burning does not

eliminate all combustible material from treated areas but

does a good job of keeping down accumulations of flash fuel

such as the needle fall of recent years and needle drape.

Firebreak construction aims to combine cleared and

disked lanes with prescribed burned strips. For example,

cleared and disked lanes generally will be established along

main travel routes about 2 chains back from the ditch line.

Annually the lanes will be maintained with a disk-harrow

and the intervening strip burned out to the road. In a few

cases, some wider areas will be burned, as shown in figure 11.

For the most part, these are strips of woodland lying between

a main road and some of the areas in the total fire exclusion

priority class.

Supplementing the burned firebreaks will be some which

are cleared and disked only. These are generally interior

breaks involving total exclusion areas around which the wid-

er burned firebreaks are not feasible.

Two First Priority areas will require firebreaks also.

They are the Experimental Forest headquarters site and a

prescribed burning study block, each designated on figure 11

by a red arrow. At the administrative site a plowed and burn-

ed strip around three sides should be sufficient to support

protective measures in effect, which include strategically lo-

cated fire hydrants and a fire-resistant storage vault for re-

search records. Because the wider breaks are hardly feasible

in the second area, a heavy network of interior cleared and

plowed lanes is planned, in addition to fire prevention meas-

ures described in the following section.

Initial cost of the total fuel control program will be

$5,075, and annual maintenance $1,861 (table 2).

Fire Prevention

Since we cannot bar the public, and recreational use in-

creases each year, we must channel this use away from our

most valuable research installations. In the past, campers,

picnickers, hunters, and fishermen have regularly parked

their cars and built their fires in and near some of our most

valuable study areas.

To control this indiscriminate parking, picnicking, and

camping means adding two more recreational developments

Table 2.— Fuel control costs

Item Quantity
Costs

Initial : Annual

Firebreak construction:

Clearing 8-foot lane 36 miles $3,600 --

Initial plowing 36 miles 900 --

Annual disking 36 miles -- $600

Annual burning 27 miles 575 300

Fire line costs $5,075 $900

Prescribed burning:

Experimental Forest areas 655 acres -- $328

(3 year cycle)

Francis Marion National Forest
1 mile buffer area 1,265 acres-i/ -- 633

(3 year cycle)

Prescribed burning cost B9 $961

All costs $5,075 $1,861

JJ Increase in area burned annually caused by shifting from
present 5-year to 3-year burning cycle.

with appropriate facilities to the present Huger picnic ground
and Beech Hill Wayside area (fig. 11). One is in the south-
east corner of the forest and takes care of a large num-
ber of fishermen and hunters who drive up Forest Service
road No. 25 1M to Nicholson and Turkey Creeks. The second
area lies along Forest Service road No. 25 IK near the high
priority fire exclusion area. A woods road leads into the ex-

clusion area from Forest Service road No. 25 IK and is sub-
ject to heavy use by hunters and fishermen intending to
reach the Nicholson Creek bottomland. Some camping is also

done here and has resulted in at least one wildfire which
burned up to the edge of the exclusion area. The plan is to
close the woods road and build a parking, camping and pic-

nicking area on west side of Forest Service road No. 25 IK.
In addition, a trail leading away from the exclusion area but
into the Nicholson Creek bottom is needed.

Figure 11 . — Fuel control treatment plan for
entire protection area .
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On weekends and holidays occurring on Class 3 or worse

fire days during hunting and fishing season, there is need for

patrol action to check for accidental fires on areas of highest

use. Patrolmen will also caution all users. A total effort

amounting to about 10 man days per year is indicated here.

Total cost will be, initial $2,050, annual $515 (table 3).

Table 3.— Fire prevention costs

Item Quantity
Costs

Initial : Annual

Development of fireproof

concentration points

for hunters, fishermen,

campers, and other users:

Parking, camping, and

sanitary facilities 2 areas $2,000 $400

Foot trail 35 chains 50 25

Patrol action on holidays and
other high- use days 10 each -- 90

All prevention $2,050 $515

Supplemental Detection

Present manning schedules for the Witherbee and
Northampton towers are considered adequate. The most
critical need for supplemental detection develops on days of

low visibility. As previously pointed out, the southeast por-

tion of the Experimental Forest becomes extremely vulner-
able when visibility drops below 4 miles. The plan is to estab-

lish a patrol in the area east of South Carolina highway 41
on all days above Class 3 fire danger when visibility falls

below 4 miles and to expand these activities to additional
areas as needed. On special occasions, Class 5 days or days of

indicated erratic fire behavior, patrol action will also be in

order for all high priority areas, especially in the three heavier
occurrence zones previously described. It is estimated that
this will require 21 days of patrol action per year, costing
$190.

24

Presuppression Standby

Supplemental standby of suppression personnel is large-

ly needed on certain weekends during the fire season. Fire

occurrence is generally heaviest on Saturdays and Sundays.
Hence, the frequently mentioned “critical” days for the regu-

lar fire control organization largely occur on weekends of high

fire danger or erratic fire behavior. Based on group experi-

ence, supplemental personnel for suppression action on the
Experimental Forest protection area will require 3 men for

an equivalent of 5 weekends ($490), and 1 man for 7 week-
ends ($125). This is assumed to provide also for emergency
periods outside of weekends.

Communications

Telephone communication facilities between the Wither-
bee and the Santee headquarters and to the outside are ade-

quate. Some supplemental radio equipment is needed, how-
ever. An early change-over in type and frequency of the Na-
tional Forest radio equipment is contemplated. This will re-

sult in making obsolete the present mobile equipment on the
Experimental Forest. One unit in the Forest Superintendent’s
work vehicle will need to be replaced. In addition, there is

need to equip another vehicle used regularly by Experimen-
tal Forest personnel subject to fire call from any location

within the protection area. The two new mobile radios ( 160
megacycle receivers and transmitters) will cost $700 and
need about $100 of annual maintenance.

Fire Equipment

The supply of small hand tools for fire fighting is con-
sidered adequate to meet the needs of an intensified protec-
tion program. Their main use is for mopup. Our most urgent
need is for heavy suppression equipment. The limited num-
ber of conventional heavy equipment units (TD-9 crawler
tractor, Mathis plow, and tandem truck) means that they
must be used on any fire occurring within the Witherbee
Ranger District. Thus, there are frequent occasions when
these units are heavily engaged in distant parts of the Na-
tional Forest and not readily available for initial attack on
Experimental Forest fires. This situation, coupled with the

Figure 12. — Travel time coverage from Witherbee
Administrative site with added roads.
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planned heavy schedule of prescribed burning and firebreak

construction and maintenance, establishes a need for one

heavy unit primarily assigned to the Experimental Forest

protection area. Cost of a fully-equipped unit is shown in

the tabulation.

Estimated Cost
Equipment

Initial Annual

Crawler tractor (TD-9 or equivalent) #7,500
|

Mathis plow 1,100

Tandem truck (2 ton or larger) 5,000 #3,460

Firebreak disk-harrow 1,000 '

Miscellaneous equipment 500

#15,100 #3,460

Roads

The National Forest Transportation Development Plan

includes 20.3 miles of Experimental Forest roads. Of this

amount 8.2 miles have been constructed to a satisfactory

standard. As pointed out earlier, there is need to shorten

travel time from Witherbee for fire suppression, especially to

the more distant portion of the Experimental Forest (table

4). To this end, there are about 2.7 miles of new road con-

struction (including bridges) and 4.7 miles of betterment

which should be earmarked for early programming (fig. 12).

Total cost of building needed roads is $90,000, with $1,480

annual maintenance (table 5).

Table 4.— Travel time coverage from Witherbee Ranger
Station and Santee Experimental Forest Headquarters

Travel time
(Minutes)

From Santee

Experimental Forest
Headquarters

From Witherbee Ranger Station

With
present roads

;

With
’ additional roads

- - Percent of Experimental Forest area covered - -

3 2 2 3

6 9 9 14

9 22 20 28

12 40 33 44

15 64 44 61

18 86 62 79

21 97 80 92

24 99 94 99

27 100 100 100

Table 5.— Road construction and improvement needed to

shorten travel time from Witherbee Ranger Station

Road No.
: Total :

: needed :

Adequate inadequate
condition : condition

New
construction

'

needed
’

Estimated
cost to

complete— - Miles - - - Dollars

251 D 1.8 1.1 0.7 10,000

251 E 0.6 -- 0.6 -- 22,000

251 G 1.0 -- 1.0 -- 9,000

251 P 0.8 -- -- 0.8 9,000

251 H 1.6 1.3 -- 0.3 6,000

251 A 1.3 -- 0.7 0.6 16,000

251 B 1.6 -- 1.3 0.3 18,000

All roads^ 8.7 1.3 4.7 2.7 90,000

J/ Annual maintenance estimated at $200 per mile (8.7 - 1.3) = 7.4

miles at $200, or $1,480.

Total Cost of Special Plan

Regular funds available for protection of the Santee
Experimental Forest do not provide for adequate protection
of the research investment. A searching analysis of the vari-
ous elements of the protection job, including fuel control, fire

prevention, detection, presuppression standby, communica-
tions, equipment, and roads, shows that we need additional
funds of $112,925 to cover initial expense, and $8,221 an-
nually to do the job (table 6).

Table 6.— Summary of costs for special fire plan

Item
Estimated cost

Initial : Annual
- - - - Dollars -—

Fuel control 5,075 1,861

Fire prevention 2,050 515

Detection -- 190

Presuppression -- 615

Communication equipment 700 100

Other new equipment 15,100 3,460

Roads 90,000 1,480

Total 112,925 8,221






