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As gold prices continue to rise, the level of mining activity in the north increases. 
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viewpoint relates to technical problems of northern habitation, commerce, develop
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will be published if of general interest; these should not exceed 300 words. Subscrip
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by Michael R. Hoyles and Thomas E. Moyer 

The Carbon Monoxide Problem in Alaska 


The Alaskan cities of Fairbanks 
and Anchorage have an air pollution 
problem. For many people, this seems 
unbelievable since our clear skies and 
high visibility apparently belie any 
suggestion of air pollution. Some would 
concede the fact but question its se· 
verity, because small cities such as these 
normally do not have a problem. The 
reason we do have one, and the reason 
it is so severe, is because we are located 
in the sub-arctic. 

The air pollutant of concern is carbon 
monoxide (CO). It is a colorless, odor· 
less, tasteless gas that is a product of in· 
complete fuel combustion. Its toxicity is 
due to its ability to combine readily 
with hemoglobin in the blood, thus 
reducing the amount of oxygen that 
would normally be distributed through
out the body. The symptoms of carbon 
monoxide inhalation are those associated 
with oxygen starvation: dizziness and 
headaches in milder cases and heart and 
brain dysfunction in extreme cases. 
Any individual who would be harmed by 
a small decrease in oxygen would be 
affected. The overwhelming source of CO 
in our cities is the motor vehicle, con
tributing 96% and 85% of the total in 
Fairbanks and Anchorage, respectively. 
The elevated levels occur only in the 
winter, when their magnitude rivals that 
found in much larger cities. 

A knowledge of the laws and reg
ulatory actions that have taken place 
is important for understanding the 
problem, because the methodology that 
is thought effective in more temper
ate regions may not be applicable here. 
Finally, the importance of meteorol
ogy in exacerbating the situation must 
be recognized. 

THE CLEAN AIR ACT 

In the early 1960s, Congress recognized 
the declining trend in air quality and 
passed the Clean Air Act. The Act was 
soon recognized as being ineffective, and 
subsequently the 1970 Clean Air Act 
Amendments were passed. These directed 
the newly founded Environmental Pro
tection Agency (EPA) to promulgate 
national ambient air quality standards 
(NAAOS) to protect the health and wel
fare of the public. The NAAOS for CO 
are 35 parts per million (ppm) for a one
hour average and 9 ppm for an eight-hour 
average. Considerable controversy still 
exists about whether these are too high or 
too low, and EPA has recently proposed 
lowering the one-hour standard to 25 
ppm. 

The Amendments directed EPA to re
duce emissions from new motor vehicles 
by 90% from those occurring in the 1970 
model year. The Federal Motor Vehicle 
Control Program (FMVCP) was EPA's 
response to that legislation. This pro
gram required the automobile manu
facturers to produce vehicles that would 
meet progressively more strict emission 
standards. Changes in design, such as en
gines with lower compression ratios and 
the addition of positive crankcase ventila
tion valves, catalytic converters and a 
myriad of other control technologies, 
were some of the methods used by the 
automobile manufacturers to satisfy 
these requirements. 

The Amendments also included the 
authority and the requirement for the 
formation of state and local air pollu
tion agencies. Further, each state agency 
was to prepare a document that reviewed 
the problem as it existed in that state 
and contained a plan of action to clean 

up the air. This document was known as 
the State Implementation Plan for Air 
Quality (SIP). 

Sufficient improvement was not made 
nationwide to attain the standards, es
pecially in urban areas with pollutants 
related to automobile exhaust, so in 
1977 Congress again amended the Act. 
A greater emphasis was placed on the 
transportation system as a major emitter 
of pollutants in urban areas. All SIP's 
were to be revised to contain transporta
tion control measures to ensure that the 
standards are attained by 1987. In an 
effort to ensure implementation, Con
gress directed that local planning or
ganizations should develop those sections 
of the plan that are transportation-re
lated. This revision process is now nearing 
completion. 

THE FEDERAL TEST PROCEDURE 

As part of the effort to achieve a 90% 
reduction in emissions, EPA established 
a standard driving cycle known as the 
Federal Test Procedure (FTP). It repre
sents normal urban driving in southern 
California, as determined by driving in 
Los Angeles traffic in a specially designed 
vehicle that recorded the various driving 
modes such as idle, acceleration, decelera
tion and cruise. In the FTP a dynam
ometer is used to simulate the driving cy
cle. The standard temperature for the 
FTP is between 20°C and 30°C (68° 
and 86°F). It is always preceded by a 12 
hour "soak period" at the same tempera
ture. Soak as used here is a term that 
refers to letting the vehicle sit for a speci
fied period of time at the test tempera
ture to reach equilibrium. 

Exhaust samples are collected during 
the FTP using a system called a Constant 

Michael R. Hoyles has a B.S. in Chemistry and an M.S. in Sanitary Engineering. He has been in the air pollution field for over 14 years and 
is currently employed by the Department of Environmental Conservation as an Air Quality Transportation Engineer in Anchorage. 
Thomas E. Moyer has a B.S. in Environmental Studies and an M.S. in Urban and Environmental Planning. He has been in the air 
pollution field for four years and currently is an Air Quality Planner with the Department ofEnvironmental Conservation in Fairbanks. 
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Volume Sampler (CVS). It consists of 
a high-volume air supply into which the 
exhaust is introduced. The air volume 

at the exit end of the system is always 
constant. The high input volume (makeup 
air) varies as the exhaust volume changes 
due to changes in the operating mode of 
the engine. Since the exit volume is a con
stant, any sample that is taken can be 
related directly to the total volume. 
The volume of the sample is known, 
hence the percent CO of the sample 
provides an estimate of its mass loading. 
Simple conversion based on the ratio of 
volumes provides the total mass of CO 
in the exhaust. This mass, in grams, is 
applied to the total miles driven in the 
FTP, and the grams per mile then cal· 
culated. By using a CVS system, it is 
also possible to get a direct comparison 
of vehicles which emit different volumes 
of exhaust gas. The FTP-CVS process is 
a reliable method to serve the needs of 
EPA and to ensure that progress is being 
made in emission reductions. Major 
drawbacks. to using this system are its 
high cost and the need for well-qualified 
technicians and electronics specialists to 
operate and maintain it. 

The sampling process consists of three 
phases. A sample is drawn continuously 
into a plastic bag during each phase, 
which is designated by the bag number. 
Bag 1 includes the initial 20 second idle, 
Bag 2 consists of hot, stabilized opera
tion, and Bag 3 is the same as the first 
except the vehicle is allowed to soak for 
10 minutes instead of 12 hours. 

THE COLD START 

Why should small c1t1es in the sub
arctic have a more severe problem than 
huge cities in more temperate climates? 
The answer is the extreme cold and as
sociated meteorological phenomena. The 
cold temperatures cause high vehicle 
emissions and the prevailing meteorology 
does not allow adequate dispersion. A 
comparison of average monthly CO 
concentrations to temperature is shown 
in Figures 1 and 2 for Fairbanks and 
Anchorage, respectively. The influence of 
temperature is obvious. 

Many researchers in the United States 
and Canada have conducted studies in 
"cold rooms" or in cold ambient tempera
tures and agree that cold temperatures in-
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crease the total CO emissions in a vehicle 
trip. Further, there is agreement that it 
is the initial phase of vehicle operation 
that is consistently high. This includes 
the cold start, which is defined as the 
first 4 to 8 minutes of engine operation 
when the choke is fully or partially en
gaged. The duration (and extent) of the 
cold start depends on many factors. 
Primarily, these are ambient temperature, 
soak time, engine design, emission control 
technology and degree of maintenance of 

Figure 1. 

the engine. The end of the cold start 
phase is not sharply defined but is gen
erally regarded as when emissions have 
decreased (coincident with engine stabili
zation) to a level associated with warm 

idle. 
A schematic of a typical cold start is 

shown in Figure 3. It is characterized by 
an immediate rise in CO (and hydrocar
bon) emissions to a plateau. After a few 
minutes, the emissions gradually decrease 
to a constant, low level. 

FAIRBANKS • =mean ot one month 

•
7f- • 	 CARBON MONOXIDE CONCEN

TRATIONS COMPARED TO•
• • • • TEMPERATURE- MONTHLY 

6 MEANS 
wE • •
<.90.. 
<(..9- • • • 	• 
O::w 
wo 5 	 • 
~x 	 • 

0 

o::Z • 

::::>0 4 • • 	 • 
0~ 	 • 
Iz 
10 	 • ' • 
f-m 3 	 •IO:: 	 • • • •<.9<( • t

Wu • • 


2 	 • •• 
-20 -10 0 10 20 30 40 50 60 70 

TEMPERATURE °F 

Figure 2. 

ANCHORAGE • =mean of one month 

6.0 • 	 CARBON MONOXIDE 
• CONCENTRATIONS

wE • 	 • 
<.98:: 5.0 r- • 	 COMPARED TO TEMP
<(...__._. ERATURE-MONTHLY 
o::w 
wo 	 MEANS 4.0 	1

~X 
0 	 • • •o::Z --::::>0 3.0 	 • 

0~ 	 • •• • 
I 	 •••IZ 	 • • • • • 
J--0 2.0 -	 • • •• 
ICIJ 
(.90::
-<( 	

•• • • 
-wu 1.0 -. 	 •

• • •• 

• 	 . 0.0 	~ 
0 to 20 30 40 50 60 70 

TEMPERATURE OF 

5 



The factors that influence elevated 
CO levels during the cold start are: 

*Decreased fuel volatility 
*Increased length of time the choke is 

engaged. 
*Increased load on engine due to high

er lubricant viscosity 
*Cold engine components, especially 

the cylinder walls 

The ability of the fuel to vaporize is de
creased with temperature. To compensate 
for this, the choke is engaged to intro
duce excess fuel, which allows sufficient 
vaporized fuel for sustained combustion. 
The unvaporized fuel is not completely 
burned because of a lack of oxygen. The 
result is high CO emissions. The longer 
the choke is engaged, the longer the 
high emissions prevail. 

Increased load requires more engine 
power, and hence more partially-vaporized 
fuel to sustain cold engine operation. 
This increases the air/total fuel imbal
ance. Cold cylinder walls tend to quench 
the flame propagation during fuel com-

Figure 3. Effect of idling time on HC and CO emissions and engine coolant temperatures.

bustion. This inherently occurs even at 
normal operating temperatures at "cold 
spots" on the cylinder walls, but incidence 
increases during cold starts because the 
quenching layer is thicker. The interface 
between the combusting fuel and the 
noncombusting fuel at the walls is where 
incomplete combustion takes place. 

Coutts et al. 2 reported in 1973 that at 
subfreezing ambient temperatures, CO 
emissions from motor vehicles whose 
engines were at normal operating temper
atures were not significantly different 
than if they were operating in moderate 
ambient temperatures. This observation 
was based on analyzing 600 vehicles that 
were tested in 1973 in Fairbanks' Volun
tary Emissions Analysis Program (VEAP). 
These vehicles were from the general 
public. 

During the winter of 1974-75 Leonard3 

tested over 100 in-use vehicles in Fair
banks and determined that the cold start 
accounted for a large proportion of the 
total emissions of a typical vehicle trip 
in that city. He also estimated, based on 
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traffic data and parking statistics, that 
the cold start phase accounted for 32% of 
all CO produced on an areawide basis 
in Fairbanks and, in the downtown cen
tral business district (CBD). 76% was 
estimated to be from the cold start. The 
latter figure was readjusted, reflecting 
more accurate parking data, in 1977 to 
65%.4 This means that in the Fairbanks 
CBD, nearly two-thirds of the CO is 
emitted during the first 4 to 8 minutes of 
vehicle operation. 

In order to study emissions at low 
temperatures, EPA uses the FTP-CVS 
system on vehicles in cold rooms. These 
chambers allow the vehicle to cold soak 
at selected temperatures down to -7°C 
(20°F). The resultant increase in emis
sions provides a correction factor that is 
related to the temperature. However, 
this correction procedure is unrealistic 
because at low temperatures, it is com· 
mon for drivers to idle longer than the 20 
seconds allowed in the FTP before 
attempting to drive off. Preheating does 
not necessarily preclude an extended 
idle. In order to determine how long 
people warm up their engines, a survey of 
500 persons in Anchorage was made in 
1980. Table 1 is a summary of the data. 
The results indicate that the majority of 
drivers warm up their engines for more 
than 20 seconds. Since the FTP forces 
the vehicle into motion after 20 seconds, 
it does not represent actual conditions. 

In 1974, Polak1 performed a low 
temperature FTP modified to include an 
initial extended idle to reflect winter 
driving characteristics in Canadian cities. 
He found that extended idling after the 
cold start and prior to trip commencement 
increased total emissions for the simulated 
trip. In 1980, EPA's Motor Vehicle Emis
sions Laboratory (MVEL) conducted 
tests on a late model vehicle for the 
Alaska State Department of Environmen
tal Conservation. They found that ex
tended idling decreased the total emis
sions.5 This contradiction will undoubted· 
ly be resolved by EPA in the not too dis
tant future. It may not be a contradic· 
tion at all but rather due to changes in 
emission control technology, different 
carburetor characteristics or data variance. 

REDUCING COLD START EMISSIONS 

The cold start is assumed to be an in-
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TABLE 1 

Warmup Time by Vehicle Trip Type 

AM Warmup PM Warmup 
Minutes Time-% Cumulative % Time - % Cumulative % 

0 8.9 8.9 
0.5 10.0 
1.0 8.9 
1.5 3.9 
2.0 9.0 40.7 
2.5 3.5 
3.0 6.1 
3.5 3.8 
4.0 3.9 
4.5 0.2 
5.0 17.3 75.5 
7.5 5.1 81.5 

10.0+ 18.1 100.0 

tegral part of the carburetor design, its 
adjustments and the effect of tempera
ture on fuel volatility. There are four 
generally accepted ways that cold start 
emissions could be reduced: 

*Modifying engine design and/or emis
sion control systems design 

*Improved engine maintenance 

*Preheating the engine prior to start up 

* Use of alternate fuels 

These all have their degree of cost and in
convenience to the vehicle owner and 
each has its own degree of effectiveness. 

Design Modifications 

Engine design modifications can clear
ly reduce CO cold start emissions. One 
example is the Honda CVCC (Compound 
Vortex Controlled Combustion) stratified 
charge engine• which exhibits favorable 
cold start characteristics due to its com
bustion chamber design. This design in
corporates a small prechamber in which 
a rich fuel mixture is ignited by the 
spark plug. The flame spreads to the 
larger chamber, igniting a leaner fuel 
mixture, promoting better flame propa
gation and thus increasing efficiency and 
reducing emissions. 

Another design feature is an air pump 
that provides the excess oxygen needed 
for complete combustion. The air could 
be injected into the combustion chamber 
during the exhaust stroke or into the ex
haust manifold to facilitate further oxi
dation of unburned hydrocarbons and CO. 

14.3 14.3 
11.6 
15.8 

5.8 
10.7 58.2 
3.0 
5.8 
2.6 
3.2 
0.2 

15.0 88.0 
2.4 91.0 
8.6 100.0 

As early as 1972, General Motors recog
nized the importance of the choke to 
high CO emissions. They designed a sys
tem by which the choke would be released 
within five seconds at 24°C (75°F) and 
within 30 seconds at -18°C (0°F). The 
Early Fuel Evaporation system (EFE). 
as it was called, increased fuel volatility 
by using an intake manifold that heated 
very quickly in the area of the carburetor. 
It was put into limited production for 
one model year but did not gain EPA ap
proval, and was discontinued. 

Catalytic converters which are highly 
effective when hot are essentially inef
fective until "light off" temperature is 
reached. This normally requires only a 
few minutes but takes longer at low 
temperatures. Even if they are "hot" 
during the cold start, they may be only 
marginally effective because they are 
merely a catalyst and cannot provide the 
additional oxygen needed. New tech
nology scheduled for general introduction 
by the major U.S. manufacturers in model 
year 1981 employs three-way catalysts 
and closed loop feedback control sys
tems. The three-way systems contain 
both oxidizing and reducing catalysts so 
that all pollutants are oxidized com
pletely, and any oxides of nitrogen 
produced would then be reduced to 
elemental nitrogen and oxygen. These 
systems suffer the same drawbacks as 
existing catalysts for cold start reductions 
(i.e. lag time before light off and insuf
ficient oxygen). 

In closed loop systems, an oxygen sen-

Post Shopping 
Warmup Time - % Cumulative% 

36.0 36.0 
22.2 
17.3 
4.5 
8.1 88.1 
0.7 
2.9 
0.5 
0.9 
0.2 
4.5 97.8 
0.2 98.0 
2.0 100.0 

sor in the exhaust pipe senses oxygen 
content of the exhaust gas. A feedback 
system in conjunction with a micro
processor continuously adjusts the air to 
fuel ratio in the carburetor to optimum 
conditions. 

Because the FTP test temperature is a 
moderate 20°C to 30°C (68° to 86°F). 
it is this range of conditions for which the 
automotive manufacturers are optimizing 
equipment performance. Emission reduc
tions at lower temperatures have been 
largely coincidental. Initial testing of new 
technology vehicles have shown some 
manufacturers' systems to be effective 
while others have not made any signifi
cant improvement on cold start perfor
mance. In fact, some manufacturers 
have designed control equipment to cease 
functioning at non-test temperatures. 
This ploy has prompted EPA to pro
hibit these so-called "defeat devices" in 
an effort to extend the range of emis
sion control. Since some of the new sys
tems can reduce cold start emissions, 
there is hope; since there is no legal re
quirement for reductions at non-FTP 
temperatures, however, we cannot depend 
on the new technology to reduce cold 
start emissions. 

Ironically, a manually-operated choke 
can reduce cold start emissions if it is 
used attentively, with the driver disen
gaging it slowly as the vehicle warms up. 
If this process is not followed the result 
would be prolonged and excessive emis
sions. Thus, the automatic choke, whether 
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electrically preheated, controlled by TABLE 2 
coolant temperature, bimetallic coil, or 
vacuum-assisted, is a compromise struck 

Estimated Tailpipe Emission Reductions 

among convenience, ease of starting, Number of Vehicles 
driveability and emission control. 

Maintenance 

Most vehicle owners know the value of 
maintenance in prolonging engine life, 
reliability, better performance, optimum 
fuel economy, and low emissions. EPA 
considers vehicle maintenance an essen
tial part of the FMVCP. The Agency 
soon realized that for a number of rea
sons, a considerable fraction of the new 
vehicles were not continuing to meet the 
standards once they were in private own
ership. Removing the catalytic converter 
and readjusting the carburetor settings 
were two major reasons, but probably 
the biggest reason is the owner's general 
neglect of the vehicle. Rare is the driver 
who systematically keeps his vehicle in 
perfect running order, even considering 
that for new car owners, regular main
tenance intervals are essential for keeping 
warrantie~ valid. Most of us get a tune-up 
too infrequently and higher emissions are 
the result. 

To ensure the success of the FMVCP, 
EPA has proposed a program of emissions 
testing for in-use vehicles. Tailpipe emis
sions are compared periodically to a 
standard (usually more lenient than re
quired of that vehicle when it was new) 
and if it fails, the vehicle is required to 
undergo maintenance in order to pass a 
retest. Such a program is called Inspec
tion and Maintenance (1/M) and must 
have some mechanism to prevent non
complying vehicles from operating on 
public roads. The most popular tailpipe 
test has been referred to as a "short test" 
and usually consists of measuring exhaust 
gas CO concentrations while the vehicle is 
at idle and at 2500 RPM. The engine is 
at normal operating temperature and the 
vehicle is stationary. No dynamometer 
is used. 

EPA is satisfied that most vehicles that 
fail a short test are "high polluters" while 
those that pass are not. This does not 
mean that 1/M results statistically correlate 
well with the FTP; in fact, they do not. 
However, given the time and expense 
needed to test a vehicle on the FTP, 
using it would be impractical. The 1/M 

Program Tested/Adjusted 

VEAP '73 631/258 

VEAP '74 498/189 

VEAP '78 1233/264 

test will pass some vehicles that would 
not pass the FTP test and fail some that 
would. Nevertheless, if a vehicle fails an 
1/M test, it is emitting at levels often 
much higher than manufacturer's specifi
cation and this indicates maladjustment. 

The success of 1/M has been demon
strated on a number of occasions and has 
become a requirement in all or parts of 
29 states. However, an 1/M program in 
Alaska may not be effective enough to 
justify its cost and inconvenience to the 
public, because cold start emissions may 
be only marginally dependent on the 
state-of-tune of the vehicle (since they are 
primarily a function of fuel volatility, 
flame quenching and insufficent oxygen 
during choke operation). It is reasonable 
to assume that a tune-up would have 
some positive effect. The question that 
must be weighed is the degree of effec
tiveness. In order to help answer this, a 
research study will be conducted in Fair
banks during the winter of 1980-81 to 
determine the effectiveness of 1/M on 
cold start emissions. 

Both Fairbanks and Anchorage have 
voluntary 1/M programs. VEAP and the 
Anchorage Free Emission Control Test 
(AF ECT) are short-term testing efforts 
designed to gather data on the existing 
emissions of the vehicle population and 
promote public awareness. Testing stand
ards were established to represent what 
well-tuned vehicles should be able to pass. 
They are more strict than those existing 

Percent CO Reduction 

34 

23 

26 

in mandatory 1/M programs. In both 
programs, an optional on-the-spot carbur
etor adjustment to minimize CO and 
hydrocarbon emissions during warm idle 
is available. 

Tailpipe emission reductions from past 
VEAP programs are listed in Table 2. 
These are the overall percent reductions 
of idle CO emissions based on the emis
sion standards of the program. If less 
strict standards are used, smaller reduc
tions would be expected. The data repre
sent reductions due to carburetor adjust
ments only and do not take into account 
the potential reductions possible with 
the full range of program-induced main
tenance. Again, these are warm idle 
reductions and may not reflect cold start 
emission reductions. 

Engine Preheating 

Preheaters are a necessity in Alaska. A 
1978 survey found that 95% of the ve
hicles in Fairbanks have preheaters of one 
type or another.6 Their use varies with 
ambient temperature as shown in Table 
3. Preheaters are also effective in reducing 
cold start emissions (Table 4). Few CO 
violations occur below -32°C (-25°F), 

a fact that can be partially attributed to 
extensive preheater use. Cold start emis
sions could be reduced by utilizing pre
heaters at much warmer temperatures 
than is normally the case. This would in
crease electrical energy consumption, 
which partly explains why the success 

TABLE 3 

Sample Group 

Percentage of People Using Their Engine Heaters 
at Given Temperatures6 

Heated Garage 
(engine heater not used) 

Interview 3 31 62 92 8 

Mail Survey 4 37 71 95 5 
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1979 and found that a 1 0-15% reduction 
13

is likely for cold starts. 
Compared to gasoline, exhaust from 

Gasohol contains higher quantities of al
dehydes. Because aldehydes are photo-re
active and can exacerbate any photo
chemical smog problem, EPA recommends 

14
Gasohol for winter use only . 

Natural gas, as an alternate fuel, is a 
possibility for oil-rich Alaska. Conversion 
systems are being marketed in Anchorage 
that allow the driver to switch easily 
from one fuel to another while driving. 
Because the fuel (essentially methane) is 
already vaporized, volatility under cold 
conditions should not be a problem and 
cold start emissions should be very low. 
Tests conducted in Anchorage in 1980 
confirm this hypothesis. 15 The results 
showed that cold start emissions were 
not significantly different from those 
during hot engine operation. In all cases, 
CO emissions were very low compared to 
those from the same vehicle fueled with 

gasoline. 
Propane systems are also available, 

and are presently being used in Fairbanks 
by a taxi company, but .at low tempera
tures an auxiliary heater is needed to 
vaporize the fuel. No cold start data is 

available on this fuel. 

METEOROLOGY 

An essential aspect of the CO problem 
is the fate of the pollutant once it is re
leased. High emissions alone do not ac
count for the high ambient concentra
tions that occur. Once the pollutants are 
emitted, the ability of the atmosphere to 
disperse and dilute them becomes a dom
inant factor. The major atmospheric in
fluence is turbulence. Turbulence can be 
created thermally or mechanically. It can 
cause a high degree of mixing between 
the pollutant and its surroundings; the 
more violent the turbulence, the more 
dilution that can take place. 

Thermal turbulence is caused by heat 
flowing from warm surfaces to the cold 
air. Because of bouyancy, the primary 
component of motion is vertical. To un
derstand the importance of this, one has 
to remember that every night the earth's 
surface (and everything on it) cools off. 
This is due primarily to radiant cooling, 
which on ·clear nights is much more 
rapid than during overcast conditions. 

9 

of such a program is expected to be mar
ginal. A mandatory preheat program could 
be viable in certain instances, such as 
downtown public parking areas or em
ployee parking lots. An educational ef
fort in optimum preheater use would be 
helpful, as some current practices are 
wasteful. For example, research indicates 
that, on the average, as much as a 35% re
duction in cold start emissions is pos
sible with only two hours of preheat.9 
Based on this, timers could be used to 
shorten the duration and cost of pre
heating without lessening its beneficial ef

fect. 

Alternate Fuels 

As previously mentioned, a key fac
tor in cold start emissions is fuel volatil
ity. Using fuels more volatile than gaso
line, such as alcohol fuels and gaseous 
fuels, should reduce cold start emissions. 
Some alcohol fuels may require exten
sive carburetor adjustments and engine 
modifications; factors such as cost and 
availability of alcohol, and the chemical 
and physical properties of alcohol mix
tures need study before any decision to 

switch to these fuels could be made. 
Gaseous fuels have the disadvantage of 
requiring conversion systems that need to 
be purchased and installed in the vehicle. 

One alcohol fuel, consisting of 10% an
hydrous ethanol and 90% unleaded gaso
line, has been tested for possible use in 
reducing our national dependence on 
foreign oil. This fuel blend (commonly 
called by its registered trademark name of 
Gasohol) was found by EPA to exhibit a 
20-34% reduction in FTP CO emissions at 
24°C (75°F). 10 In another study EPA 
used the short test of 1/M to determine 
Gasohol's ability to reduce CO emissions 
for an idle test. They found a relatively 
constant reduction of approximately 1% 

11
CO for a wide range of idle settings.
The Department of Energy has conducted 
tests at -7°C, 7°C and 24°C (20°F, 

45°F and 75°F) using the FTP and found 
reductions of about 20% at each tempera
ture.12 The potential for CO reduction is 
certainly there, but because the FTP does 
not include an extended idle, the advan
tage of using Gasohol to reduce cold 
start emissions needed study. The authors 
conducted such tests in the winter of 

TABLE 4 


CO Reduction Potential of Preheaters 


Emission Rate (Grams/Mile at 0°F) 

Without Heater With Heater %CO Reduction 

Car 1 122 68 44 

Car 2 51 32 37 

Preheat Time Estimated Cold Start 
%CO Reduction 

7LEONARD
1 hour 43 

2 hours 69 
Continuous 86 

(Temperature Range of 32°F to 0°F) 

Engine Size 
(liters)8COUTTS

1.4 
3.7 
1.4 
3.7 

Preheat Time %CO Reduction 

Overnight (Continuous) 63 

Overnight (Continuous) 36 

2 hours 8 

2 hours 0 

(Temperature Range 32°F to -22°F) 
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The mean temperature of the air near the 
ground becomes colder than that at high
er altitudes, producing a temperature in
version. With sunrise, heat from the sun 
(insolation) warms up the earth and all 
surfaces on it. If sufficient heat is added, 
the resultant vertical motion of warm air 
can destroy the inversion. Depending on 
many factors such as cloud cover, snow 
cover, sun angle and demographic heat 
input, the net heat loss or gain can vary. 

Inversions are important because pol
lutants cannot rise above them. The lower 
the inversion, the less air that is available 
for mixing. This trapping of pollutants 
near the surface leads to high CO levels, 
and if the inversion is persistent, the 
build-up of CO concentrations can reach 
dangerous proportions. Since built-up 
areas can add considerable heat to the 
atmosphere due to waste heat from build
ings, heat generated by sun-warmed sur
faces, and motor vehicle exhaust, inver
sions are more likely to be destroyed in 
these areas and thermal mixing should be 
more prevalent. These areas are called 
"urban heat islands." In Fairbanks the 
heat released in the winter is comparable 
to that from a heavily urbanized east 

16coast area. Even so, the heat island is 
not strong enough to break up inversions 
even as low as 100 meters. 17 In Anchor
age, much less is known about the heat 
island effect. 

Mechanical turbulence is caused by the 

interaction of winds and the surround

ings. The higher the wind velocity the 

greater the turbulence. Since downtown 

areas generally have a higher building 

profile than residential areas, they are 

more "rough," so more mechanical 

turbulence can be expected downtown 

than in the suburbs. Motor vehicle 

motion also adds mechanical turbulence. 


It is generally accepted that the colder 
it gets the worse the CO problem be
comes, but this is true only to a point. A 
review of monthly mean concentrations 
and corresponding temperatures indicates 
a monthly mean temperature threshold 
exists at around -18°C (0°F). Below this, 
concentrations tend to become constant 
(Fig. 1). A two-year study is planned for 
Anchorage and Fairbanks to improve 
understanding of the meteorological con
ditions during periods of high CO levels. 
Eventually a scheme will be developed to 
predict prime atmospheric conditions for 

potential CO elevations, enabling imple
mentation of control strategies only when 
they are necessary. 

CONCLUSIONS 

In our sub-arctic winters, unusually 
large amounts of carbon monoxide are 
being emitted into an air mass that can
not clean itself. The contribution of cold 
start emissions to this pollution problem 
needs to be quantified, using methods 
appropriate to our climate. This knowl
edge must then be applied to find solu
tions that recognize the large influence of 
meteorology, yet are compatible with the 
operation of modern cities. Before the 
carbon monoxide problem in Fairbanks 
and Anchorage can be solved, its existence 
and magnitude must first be recognized 
by the public. No solution is possible 
without public cooperation. 
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by Claus-M. Naske and Don M. Triplehorn 

The Federal Government and 


ALASKA'S COAL 


POLITICAL BACKGROUND 

President Theodore Roosevelt ( 1901
1909) made the conservation of natural 
resources a major concern of his so-called 
Square Deal program. Gifford Pinchot, 
a close friend and adviser of the President 
as well as the first chief forester of the 
United States, became the major advocate 
of a comprehensive national program of 
conservation. Roosevelt and Pinchot be-

rests, farm and range lands, and minerals 
and water in either private or public 
ownership, should be used wisely and 

the least possible waste. In case of 
to the public interest, they main

ed, the federal government could 
y require proper utilization prac

ces. 
By 1906 Pinchot, Frederick H. Newell 
the United States Geological Service 

other officials had formulated com
nro,haonci•·•" land management plans which 

attempted to apply to the public 
during the remainder of Roose

to be persuaded to revise thoroughly 
public land laws originally passed to 
ote rapid land disposal to private 

re
rces, for others existing statutes re

tarded rather than promoted efficient 
growth. In 1873, for example, Congress 
had enacted a coal land act which pro
vided for such a limited maximum acreage 
per entry that it prevented larger and 
more efficient coal development. Under 
the provisions of this act, entry was 
limited to 160 acres for individuals and 
to 320 acres for associations. It was easy, 
however, to evade the law, because only 
the entryman supplied the facts concern
ing the nature of the land. Federal agents 
reviewed only a few of the applications to 
determine their validity. Under those 
circumstances anyone could acquire lands 
under a variety of laws. 2 

Congress extended the 1873 coal land 
laws to Alaska by 1900, but since these 
statutes required public surveys which did 
not exist in the north, the extension had 
not been particularly helpful. In 1904, 
Congress had attempted to remedy the 
difficulty by permitting entry of coal 
lands under private surveys. But since in
dividual holdings were still restricted to 
an uneconomical 160 acres, the law was 
not really helpful. 3 

As early as 1878, Major John Wesley 
Powell, Chief of the Geological Survey, 
had proposed classifying mineral, timber, 
coal, and irrigable and grazing lands. 
The Forest Reserve Act of 1891 had set 
aside forest land specifically for forest 
production and watershed protection. 

And since forests included range lands, 
the Forest Service classified areas within 
the reserves as watershed, timber produc
tion, grazing, or wildlife areas.4 

In order to clear the uncertainties and 
ambiguities surrounding the existing land 
laws, in the fall of 1903 President Roose
velt appointed a Public Lands Commis
sion to investigate and report upon the 
whole question. The Commission recom
mended that Congress repeal or modify 
unsuitable laws and close existing loop
holes. And although the Commission 
never officially completed its work, it 
continued as an informal group of admin
istration leaders who supported a new set 
of land management principles. Pinchot 
and his supporters argued that the old prac
tice of disposing of nonagricultural lands 
to private owners should cease, and be re
placed by public ownership and manage
ment.5 

Efficient land management, however, 
required an exact knowledge and careful 
classification of resources. The Roosevelt 
administration annually lobbied Congress 
to increase the insufficient appropriations 
for the Geological Survey which, for years, 
had struggled to carry forward a resource 
mapping program. With this information 
in hand, after 1905 the Roosevelt admin
istration began a more systematic program 
of classifying all public domain resources, 
including water power sites, and coal, oil, 
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... Secretary of the Interior James R. Garfield 


stated that "in Alaska it is possible to prevent much of the waste 


that has occurred in the western states." 

and phosphate lands. To protect the lands 
under investigation from entry or sale 
to private parties, Secretary of the In
terior James R. Garfield temporarily 
withdrew these areas.4 

Each executive move to close the pub
lic domain or limit the area open to entry, 
however, evoked quick protests from 
western states where economic develop
ment was believed to depend on contin
ued settlement and unrestricted natural 
resource use. 

In the spring of 1906, coal laws re
ceived attention when U.S. Senator 
Robert LaFollette (R., Wisconsin) quoted 
statistics furnished by the Geological 
Survey on the value of coal lands being 
alienated from the Five Civilized Tribes. 
On July 26 of that year a withdrawal 
order closed approximately 50 million 
acres of coal lands which the Geological 
Survey had listed. On November 12, the 
President shocked Alaskans when he di
rected the Secretary of the Interior, 
Ethan A. Hitchcock, to withdraw from 
entry all valuable coal lands until they 
could be examined and properly classi
fied.6 A month later, the President ex
plained his reasons for withdrawing the 
Alaskan coal lands: "The present laws put 
a premium on fraud because they forbid 
individuals and corporations from secur
ing a sufficient quantity of land to war
rant their going into the coal mining 
business, and yet render it easy for them 
to secure the extra quantity by evasion 
of the law."7 

The President's withdrawal order on 
November p, 1906 had halted all further 
location of coal claims in Alaska, and also 
stopped proofs and payments on existing 
locations. On May 16, 1907, however, 
the executive modified the order, allowing 
those claims located before November 12, 
1905, and found to be legal, to proceed 
to patent. The President also appealed to 
Congress to pass a coal leasing act. He 
asked that the law be changed to meet 
the peculiar needs of Alaska. "This should 
be attended to at once," Roosevelt as

serted, "for the present laws permit in
dividuals to locate large areas of the pub
lic domain for speculative purposes, and 
cause an immense amount of trouble, 
fraud and litigation." And Secretary of 
the Interior James R. Garfield stated that 
"in Alaska it is possible to prevent much 
of the waste that has occurred in the 
western states. " 8 

THE CUNNINGHAM CLAIMS 

While the 1907 executive order had 
modified the 1906 withdrawal order and 
granted certain grandfather rights, it also 
had stated that those claims found to be 
defective or fraudulent upon investiga
tion by the General Land Office be can
celled, particularly if evidence showed in
tention to consolidate claims. Approxi
mately 900 claims in Alaska awaited in· 
vestigation. Of these, 33 were known as 
the "Cunningham Claims," covering about 
5000 acres in the Bering River coal field.9 

Although some people thought the 
"Cunningham Claims" were fraudulent 
because of intention to consolidate, 
Richard A. Ballinger, head of the General 
Land Office, on December 26, 1907 or
dered that they be processed for patenting. 
On January 22, 1908 Louis R. Glavis, 
chief of the Portland field office then in
vestigating entries for the General Land 
Office, filed an adverse report on the 
"Cunningham Claims." The following 
month, Ballinger informed the Cunning
ham claimants that their entries had been 
suspended. In March, Ballinger left the 
General Land Office and returned to pri
vate law practice in Seattle. 10 

The May 28, 1908 Alaska Coal Act 
permitted consolidation of claims up to 
2560 acres. The act did not contain a 
leasing system, and it prevented the mo
nopolization of Alaskan coal and elimin· 
ated the use of dummy entrymen, that is, 
individuals who claimed lands with the 
intention of conveying them to someone 
else.11 

As later investigations revealed, the 
Cunningham claimants had illegally in

tended to consolidate their claims before 
locating them. The story broke in 1909 
and a bitter and lengthy controversy 
ensued in considering the validity of these 
claims. The dispute, which became known 
as the Ballinger-Pinchot affair, quickly 
assumed political overtones. Historians 
and others generally agree that it con
tributed to the subsequent political eclipse 
of President William Howard Taft, helped 
split the Republican Party, and aided 
Democrat Woodrow Wilson in gaining 
the presidency .12 The General Land Of
fice cancelled the "Cunningham Claims" 
in 1911. 

THE ALASKA COAL ACT 

Finally, in 1914, Congress passed an 
Alaskan coal leasing bill. By that 
more than 1100 Alaska claims had 
filed, nearly half of these had been 
celled and almost all of the others 
still pending; only two had been patented 
These last two were lignite deposits, one 
166-acre tract on the Kenai Peninsula, 
the other a similar-sized tract on Ad mira 
Island. Alaska coal production in 191 
had amounted to approximately 1 
tons, none of it from the promisin 
Bering River or Matanuska coal 
Between 1899 and 1912, Alaskans bl' 
1,528,030 tons of coal, of which a me 
36,669 had been mined in Alaska.13 

Congress had intended the 1914 AI 
ka Coal Act to complement the AI 
Railroad Act which had passed 
the same year. In 1915 the President co 
sidered various alternate rail routes 
settled on the so-called western 
running from Seward on tidewater 
the Kenai Peninsula, the Matanuska Va 
ley and its coal deposits, and through 
Nenana lignite coal fields. The latter 
ready to end the Fairbanks fuel fam 
and perhaps revive the declining 
gold mining industry. There also was th 
hope that coal from the Matanuska 
already proven in steaming tests, cou 
be shipped from Ship Creek on Cook 
let to outside markets. 14 
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Olson and Spalding tunnels on Coal Creek in July 1921. (Photograph courtesy of the National Archives.) 

Alaska Railroad began in April 
915, but the road was not finished until 
923. 

In 1916, the Department of the ln
rior finally issued regulations 	to imple

the coal leasing law of October 
14. 	Between 1907, the year after the 

's coal lands were withdrawn, and 

19 percent, and coal imports 
,,.. • .,,.c,<>rt 30 percent. The import of heavy 

including crude oil, however, in
by 158 percent during the same 

production did increase slowly in 
1920s, mostly to supply fuel to the 

Railroad, Anchorage, and other 
nities along the line, but an export 

rket never developed. 15 

By 1928, coal production had increased 
126,000 tons annually while consump

amounted to 198,026 tons. The dif
between production and con-
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sumption was imported. And not until 
World War II did coal production increase 
significantly, mainly because of defense 
activities. Between 1941 and 1957, coal 
production increased from 238,960 to 
844,047 tons. Little coal was imported 
after the war, as the productive capacity 
of the mines in the postwar period far 

16exceeded market availability.

But coal mining already had begun de
clining in the 1940s when the Alaska 
Railroad, a loyal and voracious customer, 
began to convert its engines to diesel fuel. 
The Evan Jones Coal Co., one of the 
largest, operated in the Matanuska Valley. 
It depended heavily on supplying the rail
road, Anchorage and the two military 
bases in its environs, as well as various 
small communities. In October 1967 the 
two military bases switched their power 
generating facilities to natural gas, and 
Anchorage houses also used gas heat. On 
March 18, 1968 the Evan Jones Coal Co. 
closed, and more than 100 miners lost 

their jobs. Except for the Usibelli coal 
mine at Healy in the Nenana coal fields, 

17
Alaskan coal mining had ended.

Alaska still has great potential for coal 
development, but so far this potential has 
not been realized. It is historically in
teresting, however, to review coal use and 
mining in Alaska from earliest days on
ward. 

COAL BAY NEAR PORT GRAHAM
THE BEGINNING 

Although there is no written evidence, 
surely Alaska's natives picked up coal 
from river banks and sea cliffs near Cape 
Lisburne, at Kachemak Bay, near Tyonek 
in Cook Inlet, along the Yukon River and 

elsewhere. (Map appears on page 22.) The 
written record begins in 1789, with Cap
tain Nathaniel Portlock's report of 
his 1786 discovery of coal on the Ke
nai Peninsula, at Coal Bay on what is 
now Port Graham. 18 Portlock reported 

13 



Tunnel opening of Whaler's Creek coal seam in southwestern Alaska. (Photograph 
from USGS Bulletin# 467; courtesy of University of Alaska Archives.) 

that the coal burned well in the ship's gal· 
ley. Nine years later Aleksandr Baranov, 
manager of the Shelikhov·Golikov Com
pany, experimented with coal from the 
same locality, probably for use in smelting 
iron. The written record picks up again in 
1851 when the Russian-American Com
pany, faced with a precipitous decline in 
income from the fur trade, hired mining 
engineer Peter Doroshin to look for other 
exploitable resources in Alaska. Doroshin 
investigated a number of sites around 
Cook Inlet and the Alaska Peninsula, and 
also examined coal specimens from Port 
MoHer, Cape Lisburne, Atka Island, and 
Chatham Strait. 

Upon his return to Russia in 1853, 
Doroshin recommended to his employers 
that the Port Graham deposit be devel
oped. In 1855, the company agreed to 
supply ice, fish, forest products, and coal 
to American settlements in California. To 
manage the coal venture, the Russian
American Company hired Enoch Fur
uhjelm, a Finnish mining engineer, and 
dispatched him to San Francisco to buy 
steam engines, ~umps, and other neces
sary apparatus. 1 

The expedition landed at Coal Bay in 
July aboard the American flag vessel 
Cayne, purchased by the Company to 
provision all Russian trading stations in 
southwestern Alaska and the Kurile 
Islands. Furuhjelm reported that because 

14 

the ship's time was limited " ... we and 
our machinery, provisions, and other 
goods were almost thrown ashore, and 
even yet I cannot forget the hardships 
we encountered in dragging two forty
foot boilers through the breakers."18 

The party consisted of 4 7 individuals, 
including 15 army regulars and a motley 
group of 25 laborers, including Russians, 
Finns, Creoles, Yakuts, and Kodiak (sic) 
Indians. After some intensive work and 
acute suffering, it was with great pride 
that Furuhjelm described the settlement 
four years later, in 1859, when " ... the 
village contained a church, twenty various
sized dwellings, a large warehouse, two 
stables, an engine lath, a sawmill, a black
smith shop, the mine superstructure, a 
kitchen£ a small foundry, and some small 
sheds." 18 

However, as an economic venture the 
mine was a failure. The coal itself was 
good, including an upper bed 9 to 12 feet 
thick at a depth of only about 60 feet 
and consisting of 70 percent pure coal. 
Only one shipment of 88 tons was made 
to California, in 1856; after that, Cali
fornians obtained cheaper supplies from 
as far as England, Chile, and Australia, as 
well as Oregon and Vancouver Island. For 
a few years the mine continued to supply 
Russian vessels, and Furuhjelm reported 
5000 tons mined by 1859. By the mid 
1860s, the future of the Russian colonies 

was in doubt and the Company liquidated 
the mine in 1865. Some buildings were 
removed to other company posts; the re
mainder fell to ruins and were quickly 
overgrown by forest in this region of 
abundant rainfa11. 18 

William H. Dall, then an employee of 
the U.S. Coast & Geodetic Survey, visited 
the mine in 1880. He found the tunnel 
full of water and its rotten timbers col
lapsed; he saw no coal at the surface. Dall 
expressed doubt about reports of a pier 
and extensive buildings, although these 
were clearly shown in a painting published 
in the Company annual report for 1860. 
He also repeated reports of shackles and 
chains that led to speculation that the 
Russians may have used convict labor. 19 

This was not the end for this enter
prise, however; the mine re-opened in 
1913 as the Wharf mine. That year it had 
the largest production in Alaska; in fact it 
was the only production reported, be
cause coal land withdrawals and declining 
markets had essentially terminated coal 
mining in Alaska. The following year the 
mine closed for good, the owner citing fed
eral regulations and land withdrawals.20 

OTHER SOUTHWESTERN ALASKA 

DEVELOPMENTS 


Coal was known to occur on 
Island; it was examined by Doroshin i 
1851. The American naturalist Da 
visited there in 1865 when he was a 
ber of the Collins Overland Tel 
Expedition.* In 1872 he commanded 
U.S.S. Humboldt, and found the 
coal unsatisfactory for use in the shi 
galley due to its high sulfur and ash 
tijnt. 19 Intermittent mining began 
as early as 1896 and continued into 
early 1900s. Efforts were then be 

made to increase production by insta 
ling new machinery and coal bu 
but apparently these efforts were aba 
doned shortly after 1904.21 

Chignik Bay was the site of the 
successful early operation. In part 
was due to the higher rank (greater 
bonization) and quality of the 

*The expedition was backed 
Western Union Telegraph Extension Co 
pany; Dall described himself as a 
of the Scientific Corps of the 
Union Telegraph Expedition. 
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Chignik Formation coal, in comparison 
with the Tertiary coals mined elsewhere. 
Coal was discovered along the banks of 
the Chignik River in 1885. In 1892 the 
Alaska Packer's Association purchased 
the claim from one Robert Lee for 
$1765.19 For over 20 years, the Associa
tion operated the mine to supply the com
pany's cannery nearby. Mining ceased 
about 1905, probably because it was 

cheaper to use oil. 
Herendeen Bay was the site of several 

attempts to mine coal between 1889 and 
1904, none of them successful. Dall 
tried this coal for steaming purposes 
aboard the US.S. Albatross and found 
it satisfactory. A small tramway was 
planned to take the coal to the Pacific 
side at Portage Bay, but attempts were 
abandoned around 1905-1906 because of 
labor and economic difficulties, lack of 
markets, and loss of the seams due to 
faulting. 

Several other mines or prospects were 
opened between 1900-1915 in the 
Cretaceous Chignik Formation at Thomp
son Creek, Whaler's Creek, and Hook Bay. 
None amounted to much, though the 

mpson Creek mine had some produc
on; in fact, it was the only mine oper

ng in the area in 1911. The U.S. Geo
ical Service reported the last produc

there in 1913.22 

Railroad cars filled with lignite after three years exposure to the weather at Homer. 
(Photograph from USGS Bulletin #277; courtesy of University of Alaska Archives.) 

KACHEMAKBA~HOMERAREA 

Doroshin may have examined coals 
here in 1851. In 1896, Dall reported 
the first use by an early Kachemak Bay 
tourist, Thomas Hesketh, who used it for 
steaming aboard his yacht, the Lancashire 
Witch, in 1880. Hesketh also noted a 

The Chignik River Coal Mine, which for many years was owned and operated by the 
Alaska Packer's Association to supply their nearby canneries. (Photograph from USGS 
Bulletin # 467; courtesy of University of Alaska Archives.) 

number of coal claims west of Coal Point 
(Homer Spit). mostly belonging to Rus
sian creoles from Ninilchik. Dall reported 
that Lieutenant R.P. Schwerin mined 
200 tons in McNeil Canyon in 1891, for 
testing in San Francisco. This might seem 
suspicious since it was done on behalf of 
"New York parties," but it had the per
mission of the Secretary of the Navy. 

Two San Francisco companies began 
mining in McNeil and Eastland canyons 
about 1894 and continued for three years, 
but they took only 650 tons out. The 
Southern Pacific Railroad tried the coal 
but rejected it because of a severe spark
ing tendency under forced draft, a fatal 
flaw in the arid southwest. As there was 
no market for the coal, mining was aban
doned before the turn of the century. 
In 1904, Dall found a short wharf and bins 
remaining, while one tunnel was closed 

19
by a slide and the other full of water. 

The largest and most persistent mining 
efforts were undertaken at Bluff Point 
just west of Homer. A seven-foot seam 
attracted attention here as early as 1880, 
and an intensive mining effort was made 
between 1888 and 1902. Included 
were three tunnels, two shafts, a seven
mile railroad, and dock facilities at Coal 
Point. However, no export market 
developed and no coal was ever shipped. 
Dall showed pictures of railroad cars 
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Kenai Formation near Bluff Point. The dark band is the coal seam. (Photograph from 
USGS Bulletin# 277; courtesy of University of Alaska Archives.) 

filled with coal which had been sitting for the local efforts were abandoned before 
several years at the dock. the turn of the century. 


A somewhat more successful effort 

Although coal mining here never

began in 1915 and coal production 
amounted to much it was sometimes 

was small but relatively continuous 
colorful. Meade described the visit of the

until 1924. This was called the Bluff 
U.S.S. Saginaw to Kootznahoo Inlet inPoint mine and produced a total of 
the summer of 1868. The following win

20,000-25,000 tons, mostly marketed 
ter the same ship returned to Alaska, ran in Anchorage, Seward, and to nearby 
short of fuel, and found the government

canneries. The operation failed because it 
supply at Sitka exhausted. Meade states 

did not provide reliable deliveries and 
that " ... the Jews of Sitka, taking advanusers objected to the coal's high ash con
tage of the necessities of the Government,

tent. The last effort at the Bluff Point site 
raised the price of the coal to thirty dol

occurred in 1946, by the Homer Coal 
lars a ton, which the commander of the

Corporation; it was apparently short
vessel promptly refused to purchase." In

lived. More recently small strip mines 
a remarkable display of independence,

operated on the slopes above Homer 
and at some risk to his vessel and crew, he from 1959 to at least 1964.23 
made the trip to Kootznahoo Inlet on 

SOUTHEAST ALASKA January 13, 1869, to mine his own 

There were a number of early attempts coal. 24 A few days later they had taken 

to mine coal in southeastern Alaska. All in enough coal and wood to run their ship 

were small-scale and short-lived; most oc for several weeks, and at little cost to 

curred at Kootznahoo Inlet on Admiralty the government. 

Island. The coal here is of Tertiary age Early records are sketchy, but in 1895 
and of poor quality, occurs in very thin Dall found evidence of four different 
seams, and is usually steeply dipping and abandoned mines, and possibly more, in 
broken by faults. Under such conditions Kootznahoo Inlet. Somewhat later one of 
the only use was for local consumption; the old prospects was developed as the 
when better supplies were developed, Harkrader mine, the most extensive coal 

mining effort in southeastern Alaska. This 
mine opened in 1928 and was worked in
termittently until 1932, making a few 
small shipments to Juneau. Dall also de
scribes an early attempt to mine coal at 
Point Gardiner, on the south end of Ad
miralty Island. He cited no specific dates, 
but noted that two tunnels had been driv
en on coal much broken and faulted, of 
inferior quality and small quantity. 

There is an obscure postscript. The 
1965 report of the Alaska Division of 
Mines and Minerals lists James Walper as 
a producer in southeastern Alaska but 
gives no location.25 A crew of four was 
reported to be stripping coal; subsequent 
reports make no mention of this operation. 

NORTHERN ALASKA 

Coal beds are conspicuously exposed 
at many places here, particularly along 
the northwestern coast from southeast of 
Barrow to south of Cape Lisburne and 
along the major rivers as far east as the 
Colville. Although the written record is 
scant, there is evidence that Natives used 
some of these coal seams for many years. 
Coal was particularly useful in this tree
less region where there was only drift
wood brought north by ocean currents. 
The use of coal, however, was confined 
to picking up loose pieces or prying it 
from outcrops; no significant digging was 
done. 

Captain Beechy observed coal seams in 
the Cape Beaufort area on his 1826-27 
voyage. In 1904 Shrader reported that 
coal was first obtained for whaling ships 
in 1879; the practice continued for the 
next quarter of a century. The U.S. rev
enue cutter Corwin coaled here in 1881, 
giving its name to Corwin Bluff, the Cor
win mine, and later to the rocks them
selves, the Corwin Formation of Creta
ceous age. Similarly, the Thetis mine was 
named for the revenue cutter of that 
name which visited one of the whalers 
coaling localities in 1888-89.26 

The discovery of gold at Nome in 1 
sparked interest in the Cape Lisbu 
region's coal. Prospectors staked 
claims and undertook some small mini 
of the seacliffs. During 1900-190 
probably more than 1000 tons 
shipped to Nome, where it b 
fancy prices that quickly attracted bette 
coal from elsewhere. Collier indi 
minimal production here after 1901. 
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Paleozoic (Mississippian) coals of higher 
rank than the Cretaceous coal further 
south occur around Point Hope and 
south of Cape Lisburne. Geologists 
Smith and Mertie27 reported that in 1930 
a small amount of Paleozoic coal was 
mined at Niak, four miles south of Cape 
Lisburne, and at Cape Dyer, further south. 

Coal was mined in the Wainwright and 
Kuk River area beginning in 1889. Natives 
used three mines on the Kuk River; not 
much digging was involved since the 
eroded edges of coal beds exposed on 
river banks can be picked up easily. Coal 
was obtained similarly along other rivers. 
From about 1920 into the early 1940s a 
mine was operated on the eastern shore 
of Wainwright Inlet. An executive order 
set aside this area for exclusive use of the 
Alaska Native School Service, Bureau of 
Education, to supply the school at Wain
wright.27 Eskimos sacked the coal and 
transported it in skin boats. 

In the early 1940s the war brought 
about an acute fuel shortage at Barrow. 
As an emergency measure, the Alaska 
Native Service opened a mine on the 
Meade River, about 60 miles south of 
Barrow, and continued mining at least in
to the early 1960s. 

The Chicago Creek mine on the Seward 
Peninsula was an important producer. 
Located on the Kugruk River near Candle, 
it mainly supplied local gold placer opera
tions. This was a low-grade Tertiary lig
nite coal but occurred in a bed over 80 
feet thick.28 The mine opened in 1903 
and, except for the war years between 
1915 and 1917, it produced at least a 
little coal every year until the early 1940s 
and perhaps even later. Actually there 
were two mines - a second opened in 
1909 - but production records apparent
ly do not distinguish clearly between 
them or indicate when the second mine 
closed.29 

The Chicago Creek mine was the 
largest producer in Alaska in 1908 and 
there were plans to construct a mine
mouth power plant to supply electricity 
to the mines.30 Even more ambitiously, 
in 1926 promoters proposed to construct 
a narrow-gauge tramway to carry the coal 
across the Seward Peninsula to Nome. A 
bill to fund this, however, was defeated 
in Congress in 1927.31 The Chicago 
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Creek mine had a long and eventful 
history, with almost continuous produc
tion for nearly 40 years. So far it has not 
received the recognition it deserves, per
haps because it was in such a remote area. 

Tertiary coals were also produced in a 
very limited way in several other areas. 
The Coal Creek mine, on Norton Sound 
near Unalakleet, shipped to St. Michael 
at the mouth of the Yukon and to Nome 
in 1918, and continued production until 
at least the mid-1930s. There are also 
scattered reports of production in 1918, 
1922, and 1931 from a mine on the 
Kobuk River, operated apparently to 
supply flacer mines around the Squirrel 
River.3 There is a single report of produc
tion from a mine near the mouth of the 
Koyuk River: it seems likely that there 
may have been many such small opera
tions that were never recorded.33 

YUKON RIVER 

Gold discoveries on the upper Yukon 
were a great stimulus to river traffic; 
Coli ier reported nearly 1 00 steamers on 
the Yukon and its tributaries in 1898-1899. 
This was a golden opportunity for coal 
and many mines were opened in antici
pation of a growing market and certain 
profits. There were at least 16 named 

mines along the Yukon and perhaps many 
other attempts that never progressed 
past the prospect stage. Collier mentions 
no mining on the Yukon River prior to 
1897, but in that year there was a sudden 
flurry of activity. Examples include the 
Drew mine opposite Hess Creek, the 
Washington Creek mine near Eagle, a 
mine near the mouth of the Nation River, 
and the Pickart mine ten miles above 
Nulato.34 

The rapid pace of exploration and 
development was followed by an abrupt 
decline. Most of these efforts were 
abandoned by 1902 and there is little 
record of production after 1903. Collier 
cites many reasons why this happened. 
Most of the steamers burned wood, 
which was cheaper, or both wood and 
coal. Yukon coal was sub-bituminous and 
often contained much ash, so the steamer 
operators preferred higher quality coal 
from British Columbia which was avail
able at about the same price. Further
more, many steamers converted to oil in 
1902; in the next two decades much of the 
market for coal was lost to oil. The deci
sive factor at this time, however, was the 
rapid decline in gold mining, followed by a 
decrease in the number of steamers on 
the river from the peak of about 100 in 
1899 to only 25 in 1903.34 In short, 

Coal Creek's Olson and Spalding tunnels, July 1921. (Photograph courtesy of the 

National Archives.) 
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what appeared as a very promising op
portunity never really developed. 

In spite of their short lives, two of 
the mines were noteworthy. The oldest 
and largest producer on the Yukon was 
the Drew mine, also known as the Miller 
or Pioneer mine. Several Tertiary coal 
seams occur here, with a total of 19 feet 
of coaly material. 34 However, there were 
only 38 inches of clean coal and the beds 
stand vertically, making them difficult to 
mine. Total production was only about 
12,000 tons. 

The Nation River, another tributary of 
the Yukon, had a mine which was in
teresting for different reasons. It also was 
one of the earliest opened, and the coal 
was highly deformed, occurring in pockets 
up to eight feet thick.34 It was of good 
quality but had a high sulfur content, un
usual for Alaskan coals. More intriguing 
are confirmed suggestions that it is very 
old coal, perhaps Devonian in age: This 
would place it among the oldest coals in 
the world. Furthermore, the location 
seems hard to establish; geologists work
ing along the river within the last five 
years have looked for it, but without 
success. Perhaps this bed was an isolated 
occurrence on the river banks, destroyed 
or covered by changes in the river course. 

MATANUSKA VALLEY 

Beginning in about 1915 the Matanuska 
Valley and its coal played a central role in 

the history of Alaska that lasted for al
most half a century, for here coal was 
wedded to the railroad in a bond of 
mutual dependence. The railroad needed 
coal and coal needed the railroad. As 
soon as possible after the government 
took over the railroad construction, a 
38-mile spur was laid toward the Mata
nuska Valley, reaching Chickaloon in 
1915-1916. This was the solution to 
avoid the exorbitant cost of imported 
coal and, it was hoped, provide income
producting freight in the form of coal 
for export. For a variety of reasons coal 
was never exported and the railroad 
became the principal customer for several 
decades. After the war, the railroad 
switched from coal to diesel engines. 

At first the Navy also was expected to 
use Matanuska coal. In 1914, some 586 
tons from Chickaloon were tested aboard 
the U.S.S. Maryland and pronounced 
"suitable in every respect for use in naval 
service:·35 One of the main arguments 
for developing Alaska coal was to provide 
a cheap and reliable supply for our Pacific 
fleet. With this in mind, two of the most 
promising coal areas were reserved for the 
Navy by executive order. 

The immediate goal, however, was to 
obtain coal for the railroad, and the line 
was built to reach the nearest coal. This 
proved to be near the mouth of Moose 
Creek, which the railroad reached in July 
1916. There coal was first obtained from 

the Doherty mine.36 However, the coal 
was very ashy and the mine closed in 
1917 when better coal became available 
from the Eska mine somewhat further up 
the Matanuska Valley, at Wishbone Hill. 
The next problem was quantity, not 
quality. The Eska mine operators en
countered faults, fell behind in their 
deliveries, and apparently lacked the capi
tal to increase production. Alarmed at 
the possibility of insufficient coal, the 
Alaska Engineering Commission, builders 
and operators of the railroad, purchased 
the Eska mine in June 1919. It was to be 
a temporary arrangement until private 
operators could provide a reliable sup
ply.37 Accordingly, the government
operated mine closed in October 1920, 
when the Evan Jones mine opened. As 
a security measure the Eska mine was 
maintained in standby condition and 
provided emergency sugBiies in 1927, 
1937, and again in 1940. 

So many mines and operators were ac
tive in the Matanuska Valley that it is im
possible to describe each one. Geologist 
Conwell states that 24 mines attempted to 
operate in 1914, stimulated by news of im
pending construction of the government 
railroad. The number declined rapidly and 
for many decades a few relatively large op
erators dominated production in the Ma
tanuska Valley,always accompanied b~ the 

9opening and closing of smaller mines. 

Cleaning plant at Eska coal mines. (Photo courtesy National Archives.) Doherty's coal mine, Moose Creek. (Photo courtesy National A 
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Considering the time and place, 


Chickaloon must rank as a prime example of poor planning. 


Chickaloon, Alaska, July 20, 1921. (Photo courtesy National Archives.) 

A few mines merit individual descrip· 
tion because of some unique feature. The 
mine near the mouth of the Chickaloon 
River has a specia~l fascination. The 
quantity and quality of coal exposed in 
river bluffs here attracted attention short
ly after the turn of the century; Alfred 
Brooks, geologist with the U.S.G.S., 
noted five beds between 5 and 25 feet 
thick. Although Tertiary in age, the 
rank of coals had been increased by de
formation and igneous intrusions, making 
it some of the highest-quality coal avail· 
able in Alaska, easily comparable to the 
older Appalachian coals.40 

At this time, prospecting was more 
advanced at Chickaloon than elsewhere in 
the Valley. Griffith, for example, de
scribed four tunnels present in 1905. 
Thus it was natural that this area be 
selected for use by the Alaska Engineering 
Commission on behalf of the U.S. Navy. 
They took over the mine in June 1918, 
and commenced further exploration in 

1919. By 1921 the Navy Alaskan Coal 
Commission townsite was cleared and an 
entire town constructed.41 This included 
workers' cottages, a power house, hotel, 
office building, mine rescue hall, hospital, 
and school as well as extensive railroad 
and coal handling facilities. Then, at this 
incredibly late date, it was discovered 
that the coal exposed in the river bluffs 
was deceiving and that the disturbed 
condition of the seams, with faulting and 
igneous intrusions among other factors, 
would make the coal prohibitively ex
pensive to mine. Therefore, operations 
were suspended in May 1922, and the 
mine and townsite prepared for abandon· 
ment the following September.42 

Considering the time and place, 
Chickaloon must rank as a prime example 
of poor planning. Surprisingly, there were 
few repercussions; no investigations, no 
reprimands, and no newspaper headlines. 
Ironically the area that did so much to 
encourage coal development in the 

Matanuska Valley quickly blossomed and 
even more quickly died, receiving no fur
ther attention. 

Another mine was important because 
of its size. The Evan Jones mine opened 
in 1920 and was the leading producer for 
most of the years from 1924 well into the 
1950s.43 Over these years there were 
fluctuations and interruptions due to 
mining conditions, accidents, and market 
demand. For example, a fire shut down 
the mine in 1922, market demand fluc
tuated wildly in the depression year of 
1930, and in the worst mine accident in 
Alaska history, an explosion killed 14 
men in 1937.44 Even after the railroads 
converted to diesel power in the late 
1940s and through the 1950s the market 
still grew as population increased and mil
itary bases were established, all requiring 
electrical power. 

Underground mining at Evan Jones 
ceased in 1959; it was the most extensive 
in Alaska. A stripping operation contin· 
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ued, ultimately destrotng some of the 
underground workings. 5 The end for the 
Evan Jones mine as well as all others in 
the Valley came with the 1967 Con
gressional decision to convert local mili
tary bases from coal to gas. The Evan 
Jones mine closed almost immediately; 
the last Matanuska Valley mine ceased 
operation in 1971 when a flood de
stroyed its washing plant.46 

INTERIOR ALASKA 
By now the pattern of coal develop

ment should be clear. First there were 
widely scattered small efforts in the late 
1800s and early part of this century, 
mostly to supply local needs at mines or 
villages. As the railroad was constructed 
there were more systematic attempts to 
develop mines along its route. Competi
tion for the limited market quickly caused 
attrition, leading to a smaller number of 
larger mines. An export market never 
materialized, and with conversion of the 
railroad to diesel engines, the main mar
kets became space heating and electrical 
generation. The railbelt was the only 
place coal mining survived; elsewhere the 
market was lost to clean, convenient oil, 
even where coal was readily available and 

less expensive. This was also the pattern 
in interior Alaska. 

The Short Creek mine is an example of 
small-scale development to meet local 
needs. It opened in 1916 on a tributary 
of the Yentna River. The Cache Creek 
Dredging Company operated the venture 
primarily to supply power for its dredge.47 

After a year, the company abandoned 
the first opening and started another 
nearer the dredge to minimize road up
keep. About a thousand tons a month 
were mined in 1917. Because coal mining 
was severely restricted at this time, it 
was among the three largest producers 
in Alaska that year.48 There the record 
ends, with no official statement regard
ing further production, development, or 
abandonment. The story was similar in 
remote areas; Alaskans simply used coal 
where and when it was convenient. They 
were not primarily engaged in coal pro
duction, merely using it on a small scale 
to support their mining, fishing, or trap
ping enterprises. And they were not 
particular about keeping records. 

For mining on a larger scale a railroad 
was necessary. Construction was planned 
to reach Tertiary coals of the Nenana Coal 

Coal seams and mine buildings at Suntrana, near Healy, Alaska. (Photograph courtesy of the 
mining has been continuousCharles Bunnell Collection, University of Alaska Archives.) 
at Healy Creek for almost 
60 years, the longest for any 
area in Alask~. For many 
years the Hl;l,iilly Coal Cor
poration was the only opera
tor, but was later joined by 
several others at locations 
further up Healy Creek. 

Usibelli Coal Mines Incor
porated is the surviving opera
tor, not only in Healy Creek, 
but since 1971 in the whole 
state. The company began 
stripping in 1944 under a 
U.S. Army license, one of 
several mines so licensed as 
part of a special program to 
increase production during 
the war. In 1960 Usibelli 
purchased the underground 
mine at Suntrana; because 
of economic conditions and 
a series of fires it was fi 
nally closed in 1962, th 
ending over 40 years 
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Field as quickly as possible, pushing 
both northward from Anchorage and 
south from Nenana. As the railroad pro
gressed into the coal field a number of 
mines opened, each usually closing with
in months as better and cheaper coal 
sources were reached. South of Nenana 
the first coal outcrops were reached at 
mile 387 and 385, and then at mile 
363, all mileages measured north from 
Seward.49 These were abandoned when 
the thick and numerous coals near Healy 
became available. During 1920-1921 a 
number of mines opened on the west 
side of the Nenana River near the mouth 
of Healy Creek and on Lignite Creek. 
Two were opened by the Healy River 
Coal Corporation, soon to become the 
dominant producer in the Interior. 

In 1921 the Healy River Coal Cor
poration began work at Suntrana Can
yon four miles up Healy Creek where 
several high-quality coals are exposed, 
the thickest reaching 50 feet. In 1922 
a railroad spur was completed to Sun
trana. By 1927 the Suntrana mine was 
the sole producer in the Nenana Field, 
and in 1928 it produced almost half 
of the total coal mined in all of Alaska. 

By 1940 it was the largest 
mine in the territory. 50 Thus 
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production at this location. Stripping 
progressed up Healy Creek and by the 
late 1970s was essentially complete. 
Mining moved to the high divide toward 
Lignite Creek and, more recently, to the 
Poker Flat area just west of the Nenana 
River between the mouths of Lignite and 
Healy creeks. 

In 1968 Golden Valley Electric Associ
ation of Fairbanks opened a 25 megawatt 
mine-mouth power plant at Healy. This, 
and the power plants at Fairbanks, Fort 
Wainwright, and Eielson Air Force Base, 
are the main customers for Healy coal. 
For several years there have been plans 
for a large addition to the GVEA plant 
at Healy, but in 1979 these were a ban· 
doned. (Editor's note: This decision 
was discussed in the Noted section in 
TNE Vol. 12, No.1.) 

Some of the smaller Interior coal 
mines are of historic interest, even though 
they were short-lived and the production 
relatively small. Few visitors to Mt. 
McKinley National Park are aware of the 
coal mine along the Parks Highway just 
east of the East Fork of the Toklat River 
at Milepost 42. Operated by the Alaska 
Road Commission until before the war, it 
apparently supplied fuel for the McKinley 
Park hotel. 51 Another mine in McKinley 
Park was located at Mile 341 of the 
railroad on the west bank of the· Nenana 
River.52 There is some conflict in the 
records, but it apparently operated some
time between 1915 and 1923. This rela
tively high-rank Cretaceous coal stems 
from the Cantwell Formation, but un
fortunately the clinker fused on the 
boile'r plates during a test at a steam plant 
in Nenana. 

In the Broad Pass area south of the 
Alaska Range several small mines produced 
Tertiary lignites along the railroad. Of 
these, the Dunkle mine on Costello Creek 
near Colorado Station was most signifi

lt began about 1911, before the 
railroad, and supplied coal for gold 

nes in the area until about 1915.53 

n 1930, it was one of several localities 
seiE!CtE!d for study by a special U.S. Senate 
r-nrnrni-t-t<•<> investigating problems of the 

Railroad. Production was resumed 
that time with a small output 

its closure in 1943. In its last years 
was operated by W.E. Dunkle. Tertiary 

commonly contain 20-30 percent 

moisture, which greatly reduces its heat· 
ing value. Dunkle attempted to dry the 
coal before shipping it to Fairbanks; un
fortunately, the experiment failed because 
the coal spontaneously absorbed moisture 
from the air. 

In the early 1960s Ed Reid briefly 
opened a small mine on Jarvis Creek on 
the north flank of the Alaska Range, 
just east of the Richardson Highway. 
This is far south of the end of the rail
road at Eielson Air Force Base and the 
only attempt to mine in the eastern part 
of the several coal fields flanking the 
Alaska Range. The mine was unable to 
fulfill contracts to supply coal to Fair
banks schools by truck and closed shortly 
thereafter. 

THE CONTINUING PATTERN 

From prehistoric times to the present, 
coal has been locally available and locally 
useful in Alaska. Conceivably in the 
future its use may become nationally or 
even internationally important, as indi· 
cated by the flurries of publicity sur
rounding various recent coal develop· 
ment plans. If that happens, the his
torical record indicates that it will be 
only because of decisions made outside 
Alaska. 

The pattern of commercial coal 
mmmg here has had a certain consis· 
tency for over 70 years. Whether by 
President Teddy Roosevelt or President 
Jimmy Carter, essential policy decisions 
made by national leaders in the per
ceived national interest have had prodig
ious effects on coal mining in Alaska. 
(Granting that the same pattern was 
operating in the interest of a different 
nation when the Russian-American Com
pany ordered the Port Graham mine 
liquidated in 1865, the pattern is more 
than a century old.) These national 
decisions have affected coal production 
positively or negatively - even more than 
have the challenges of geology or trans· 
portation. 

* * * * 
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ALASKAN MINERALS: 

Research and Recommendations 


This is the second of a series of special reports resulting from workshops held by the Alaska Council on 
Science and Technology in late 1979 and early 1980, to prepare brief statements of research priorities and 
recommendations in various fields of science and technology. This article on Alaska minerals is a version 
(edited for publication) of the formal report forwarded to the Office of the Governor and the Alaska Legisla
ture. That report was based upon results ofthe Minerals Committee Workshop held February 1980 in Anchorage. 

Mineral development in Alaska holds considerable promise, 
but greater attention to state policies and accelerated investiga
tions, mapping and research are essential to progress which can 
be both economically productive and environmentally safe. 
Expected placer mining activity is a particularly acute problem 
for the state and should be dealt with aggressively on all fronts: 
policy, education, and regulation. 

CURRENT ACTIVITIES IN MINERAL RESEARCH 

Geologic Mapping 

The U.S. Geological Survey has a continuing program to 
map and otherwise compile Alaska's geologic features on a 
broad-scale, regional basis. This mapping provides basic geologic 
information but does not provide the detailed information 
necessary for in-depth understanding of mineral districts. The 
scale of 1:63,360 (1" = 1 mile) is generally taken as the dividing 
line between reconnaissance and detailed mapping. To date, less 
than five percent of Alaska has been covered at 1" = 1 mile, and 
much of this detailed mapping does not address hard minerals. 

The Alaska Division of Geological and Geophysical Surveys 
(DGGS) has indicated that it considers detailed mapping an ap
propriate activity for itself. The DGGS has proposed programs 
for more detailed mapping for five areas: McGrath/Lime Hills, 
north flank of the Chugach Range, Brooks Range, Lake Clark 
area, and southeast Susitna Basin. To date, however, only the 
program for the Brooks Range has been funded. 

Placer Mining 

Despite the fact that almost all mining in Alaska is placer 
mining, only limited research has been conducted on placer 
mining effects on the environment and the best methods to 
minimize these effects. For example, the Mineral Industry 
Research Laboratory (M I R L) at the University of Alaska, 
Fairbanks, recently completed a limited study on the effects of 
placer mining in the Fairbanks and Interior mining districts, and 
the Alaska Miners Association has conducted a study on the ef
fects of placer mining on wildlife habitat in the Nyac area 
-both studies of limited scope. 

The effects of placer mining on water quality have been 
studied by the Department of Environmental Conservation 
(DEC) and by the Institute of Water Resources ( IWR) of the 
University of Alaska. DEC has stated that more research is 
necessary in order to develop the best management practices to 
reduce water pollution from placer mining. 

The MIRL is updating the Bureau of Mines' publication on 
placer mining methods in Alaska, Methods and Costs ofOpera
tions Using Hydraulic and Mechanical Excavation Equipment 
with Non-Floating Washing Plants, but even when this project 
is completed more research will be needed to develop better 
mining methods to maximize mineral recovery and to minimize 
environmental degradation. 

Coal 

Only limited research has been undertaken on the develop
ment of Alaska's coal resources, in addition to general field
related studies conducted by Don McGee of DGGS and the 
USGS Conservation Division on coal-bearing areas. The only 
state research underway is a contract by the Division of Policy 
Development and Planning (DPDP) to study export marketing 
for coal. No thorough research has been conducted on the 
state's coal royalty and leasing policies. Present state coal royal
ty-leasing policies appear to be moving toward those appropriate 
for oil and gas only, when in fact there are many substantive 
differences upon which to base separate policy approaches. 

The National Academy of Sciences is currently conducting 
a study on the unique characteristics of the Alaska environment 
which may require or suggest modification of the federal 
Surface Mining Control and Reclamation Act of 1977. 

Locatable Minerals 

Several studies on the policies and procedures for the 
posal of hardrock minerals have been completed by the 
gressional Office of Technology Assessment, the General 
counting Office, and the Joint Federal-State Land Use Planni 
Commission. One of the studies by the Office of Techno 
Assessment dealt specifically with Alaska and is still reasonabl 
current. 
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Private placer mmmg operation in the Livengood Mining 
District of Interior Alaska. (Photographs courtesy of Ernest 
N. Wolff.) 

The basic issue in Alaskan mineral development and re· 
search is the need to establish underlying state policy for the 
development of these minerals, and a statement of such a policy 
should be devised. Based on federal experience, however, 
where much effort was put forth to draft a national policy (the 
Mining and Minerals Policy Act of 1970), it appears most pro
ductive to divide the policy development question into discrete 
parts rather than to try to achieve a holistic approach. The 
Committee urges policy resolution step-by-step, along the 
following lines: 

Mineral development management - subdivided mainly 
into coal, placer, and major hardrock. 


Productivity of an Alaskan mining industry - attention 

should be given to both commodity production and secon

dary benefits. 


Geologic mapping - policies should set priorities for the 
extent and type of such mapping most beneficial to Alaska. 

Land status - land ownership problems cloud mineral 
development; the policy issue here is for the state to assert 
rules for mineral development on its land, including asser
tion of state ownership, particularly river and stream beds, 
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and to prescribe policy relationships to lands held by the 
federal government and private interests. 

• Water ownership and management - Alaska has a good 
body of water law; nevertheless the allocation of water for 
mineral as well as other development will be a basic issue 
for the next decade. The state needs to examine its water 
policies pertinent to mineral development in the light of the 
priorities for beneficiary uses under law and the economic 
and environmental considerations of such potential de
velopments. 

• Mineral leasing and royalty policy - the rules for the leas
ing of state lands for mineral development need to be over
hauled from balanced economic and environmental view
points consonant with other state land management ap
proaches. 

• Transportation and access to mineral holdings - policies 
need specific articulation in order to provide set rules for 
state lands and their relationships with and between federal 
and private interests. 

• Education - policies need to be set forth and carried 
through at the program level, both for the education of 
miners on mining methods and the conduct of mining 
operations, and for the public as to mining problems and 
potentials. 

ANALYSIS AND DISCUSSION 

Various opinions exist on the economic viability of Alaska's 
coal and hard minerals. Nevertheless, it is clear that extensive 
mineral resources exist within the state, and that potentially 
their development can have a major impact on the state. Cur
rently, mining and exploration for hard minerals in Alaska is an 
industry worth about $1 00,000,000. Industry projects this will 
increase to $1,000,000,000 by 1990, excluding coal, which in 
itself has potential for hundreds of millions of dollars annually 
by the same date. 

At present, though hard mineral development lags behind 
fisheries and petroleum, it may be very important for operations 
in the state. It is estimated that Alaska has about 300 small 
mining operations. The exact number and potential worth of 
these operations, particularly in local economic and environ
mental terms, requires research and assessment. 

Current research efforts do not adequately address the di
verse geologic nature of the state in any detailed fashion, nor 
are relationships with developmental management programs 
being analyzed adequately, particularly those involving water 
and downstream effects. 

The following discussion focuses on particular priority 
concerns: 

Geologic Mapping 

Geologic mapping at scale of 1" = 1 mile or less has benefits 
for both hard and soft minerals, not only at the site of the 
geologic map but, for fuel minerals, in adjacent nonexposed 
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lowlands. In general, the U.S. Congress and many state legisla
tures have opted for purported resource evaluation programs 
with more immediate glamour than for geologic mapping per 
se. However, Kentucky was mapped geologically at 1" = 2000' 
by a massive USGS/Kentucky cooperative program; the direct 
and indirect benefits to that state from this program are suffi
cient to prove the value of such mapping for Alaska. 

The needs of the state for both reconnaissance mapping, 
as done by the USGS, and more detailed mapping by the 
DGGS, are so great that both types of programs need to be 
expanded or worked on cooperatively to provide a more realis
tic view of Alaska's geologic base within the next few decades. 
From a cost/benefit point of view, geologic mapping is of posi
tive value. Direct and in-depth legislative hearings on this sub
ject are recommended strongly. 

Placer Mining (Mineral Management and 
Environmental Research) 

The 1980 placer mining season seems [ikely to be one in 
which management of mining will be strained by an influx of 
new miners, and one in which there may be unnecessary local 
environmental damage, which in turn could lead to legislative 
and regulatory actions going well beyond the actual scope of 
the problem. 

An immediate need is evident for reaching new miners to 
give preliminary information on permits required, the necessity 
of evaluating a prospect prior to starting to mine, good mining 
practices, and pollution and reclamation plans. 

Placer mining has been going on in some of the same areas 
of Alaska for several generations, establishing a history of water 
use, soil disturbance, and growth cycles. No comprehensive 
study has ever been conducted on the effects of mining activi
ties upon Alaska's particular environments. Because of complex 
effects of mining on waters, vegetation, and animal life, histori
cal study plays an important role in identifying factors which 
are difficult to quantify experimentally. 

Placer Mining (Education) 

Essentially no information center is available for miners to 
learn mining and recovery methods, or to learn about legal re
quirements for mining in Alaska. Water pollution control, 
waste disposal, and reclamation information and assistance must 
be made available to miners at all stages of mining. Safety per
mits, property evaluation, and more efficient recovery methods 
are also areas of need for miners. 

Furthermore, an antipathy between miners and bureaucrats 
has been heightened in recent years by new laws and land with
drawals. An impossible gap between the regulatory bureaucracy 
and the small miner is being established, demonstrating a need 
for an informational and assistance program outside a regulatory 
agency. The framework (and legislative mandate) for such work 
is already contained in the M I R L of the University of Alaska, 
Fairbanks. 

Water Rights and Management 

Critical issues which will affect the future development 
of a minerals industry in Alaska concern water rights and 
management. There has been little case law on water rights in 

Alaska, although litigation will increase as conflicts arise regard
ing federal, state, Native, and private water rights. Water rights 
litigation under way involving the Native village of Paugvik 
will set some additional rules for water appropriation in Alaska 
and the relationship of the Alaska Native Claims Settlement 
Act and the state water code. The Department of Law is under
taking some research into federal/state conflicts with respect 
to water. Also, the federal government is in the process of 
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quantifying federal reserve water, both reserve water required 
for federal purposes and water required in connection with its 
trust responsibilities toward Native peoples. 

The unresolved nature of most water management issues 
suggests the need to monitor the complex development of water 
law in Alaska particularly as it affects mineral development. 

PRIORITIES AND RECOMMENDATIONS 

Expand the State's Geological Mapping Program 

The single most valuable research and land planning tool 
would be detailed geological mapping at a scale of 1" = 1 mile. 
Such mapping would provide basic geologic information neces
sary for state land classification and would stimulate private 
exploration and development. 

Specific Recommendations: The proposed programs of 
the DGGS for detailed geological mapping of the following 
areas should be approved: McGrath/Lime Hills; north flank 
of the Chugach Range; Brooks Range; Lake Clark area; and 
the southeast Susitna Basin. 

Cleaning up processed material, Eureka Mining District. 
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In addition, the DGGS should 
initiate an even more detailed mapping 
program in cooperation with the U.S. 
Geological Survey, similar to the ten· 
year cooperative program for mapping 
in Kentucky, at a scale of 1" =2000'. 
Appropriation of funds by the Alaska 
Legislature for such a program could 
also demonstrate to the federal govern
ment a positive attitude on the ques· 
tion of resource expenditure. The 
committee highly recommends hear· 
ings on this subject. 

Detailed Mapping 
of the Fairbanks Mining District 

There is an immediate need 
in the Fairbanks area for highly 
specific mineral information for land 
purposes. This area has been mapped 
topographically at 1:24,000 (1" = 

Rock raker watching for oversized rocks at a mining operation in the Fortymile Mining District. 2000'). Detailed geologic mapping at 
the same scale would provide the 
necessary input to study the feasibility of an ore-processing 

plant in the Interior. 
Specific Recommendations: The Committee believes that 

the budget proposal of the Fairbanks North Star Borough's 
Program for Progress relative to ore processing should be eval· 
uated. Either under this program or under a similar one, the 
DGGS should be given the funding for a detailed mapping 
program in the Fairbanks mining district. 

Map Coal Resources Available for Village Use 

A coal mapping program in and near villages would provide 
the information necessary to evaluate coal as an alternative 
energy source for local needs. 

Specific Recommendations: An additional appropriation of 
$200,000 should be made to the DGGS for field investigations 
and mapping of Alaskan coals surrounding villages. The DGGS 
should also be asked for priority recommendations pertaining to 
pilot development efforts. 

Education of New Miners 

Since Alaska is experiencing an influx of new miners, many 
of them inexperienced, an educational program directed at 
informing miners of regulatory requirements and good mining 
practices is of immediate importance. 

Specific Recommendations: A simple, attractive brochure 
should be prepared, published, and distributed at various 
statewide check-in places where miners may be expected to 
inquire. The brochure should depict the problems encountered 
in starting to placer mine, possible solutions, permits needed, 
evaluation needs, mining methods, and pollution and recla
mation practices. Because this medium must be as simple as 
possible in order to attract the attention of many interested in 
mining, it will only touch the surface of a longer educational 
process. The brochure should list places where further informa· 
tion may be collected and various bibliographic sources of 

reference. It is suggested that $15,000 might be appropriated 
through the Alaska Council on Science and Technology to 
contract for professional production of this brochure. 

Promotion of Good Mining Operations 

A tremendous amount of expertise is held by long-time 
successful miners in ·Alaska. Distribution of such expertise 
should be a priority for the state in order to 1) educate the 
public on the individual ingenuity and ability essential to de
velop successful mine properties, and 2) share such expertise 
with less knowledgeable miners. This expertise will also enable 
miners to maximize mineral recovery. 

Specific Recommendations: It is suggested that $50,000 
should be appropriated through the Alaska Council on Science 
and Technology to contract for the production of a videotape 
focusing on how successful Alaskan miners have solved specific 
problems in evaluation, mining and recovery methods, and 
waste control. Because of the variation in conditions faced by 
miners, such as frozen find thawed ground, negligible to thick 
overburden, and terrain types, the videotape should focus on 
representative geographic examples. 

The tape would have a two-fold purpose: education for 
other miners, and information for the general public. The 
videotape approach will suit wide-scale distribution. 

Mining Extension Service 

A mining extension program, starting with a mmmg en
gineer, should be considered a high priority on a long-term basis 
for offering qualified assistance to miners in complying with 
environmental regulations - leading to better mining practices 
in the areas of water pollution control, waste control, and 
reclamation. The program would furnish information on mine 
safety, permits, property evaluation, and more efficient re
covery. The extension agent would travel extensively to mine 
sites, and would also be in regular communication with the 
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Division of Minerals and Energy Management (DMEM), the 
Alaska Department of Fish and Game (ADF&G), and DEC. 
Although the immediate concern is with placer mining, the ex
tension program could also apply to hardrock and coal mining, 
especially by small operators in future years. 

Specific Recommendations: The mining extension program 
at the MIRL of the University of Alaska, Fairbanks, should be 
expanded. Initially, a mining engineer should be added to the 
M I R L staff to serve as an extension agent. 

Initial funds of $125,000 are recommended for M I R L to 
initiate the first year's program. 

Research on Effects of Placer Mining 

Due to the complex effects of mining on waters, vegetation, 
and animal life, research in the area of mining-environmental 
relationships should receive high priority. Compilation of all 
data currently available, supplemented by further study in areas 
lacking information and highlighted by case study of an area 
such as the Fairbanks region, with its mining history, would be 
valuable working tools for future mining plans. 

Specific Recommendations: Because data are still available 
on the Fairbanks area to determine quantitatively the changes 
effected by mining, it is suggested that the Fairbanks area could 
be used as the type example for a placer research program which 
would evaluate: 1) post-mining land uses, capability, and land 
value; 2) on-site and downstream effects of soil removal and 
redeposition; and 3) specific effects of mining on fish, birds, and 
mammals at and downstream from the mine site. 

Funding of $100,000 should be allocated to ON R or to a 
University consortium and ADF&G working together for one 
year to cover research and compilation by 1) aquatic and ter
restrial biologists, 2) a hydrologist-soils scientist, and 3) a 
mining engineer. The work should be correlated with other site
specific studies. 

Research Directed at Placer Mining Activities 

Four areas of need have been identified as priorities in the 
area of active placer mining evaluation and research: 1) tech
niques of evaluation of placer ground; 2) mining methods; 3) 
recovery methods; 4) reclamation and pollution problems and 
opportunities. 

Applied research is needed on traditional methods of ore 
evaluation such as shaft sinking, as well as on the possibilities of 
the use of neutron activation analysis and large-scale rapid 
drill sampling using either in situ or eXtractive methods to ob
tain samples. 

Mining methods are essentially unchanged since the 1930s. 
In deep ground, drifting - not used extensively since the early 
1900s - may have modern application. Older mining tech
niques, such as bucket line dredging, may be modified to make 
the discharge better in terms of both dredge pond retention and 
capability for revegetation and land reclamation. 

Several improved recovery systems are available, but there 
is need to analyze the benefits of when to concentrate on higher 
recovery of fines or of by-product minerals. Research should 
focus on pragmatic systems which will allow increased recovery, 
but possibly use less water or discharge cleaner water. 

Sluice box in operation, Circle Mining District. 

Pollution and reclamation problems and opportunities 
both need to be extensively researched. In some deposits, it 
appears that an attempt to return placers in alluvial valleys to 
original contour would have adverse consequences in regard to 
recolonization by fish, plants, and animals. Work is needed on 
physical and chemical means to reduce silt discharges eco
nomically. 

Specific Recommendations: It is recommended that the 
House and Senate Resource Committees consider appropriations 
of $100,000 for each of the four projects to be completed 
within one year. Proposals would be requested for each area and 
contracted to the program best suited to carry out the intent of 
the priorities of the proposal. The Committee could assist both 
the legislature and the administration, if requested, in evaluating 
these proposals. 

* * * * 
Chuck Hawley, (Hawley and Associates, Anchorage) was 

the Committee Chairman for this Workshop. Contributing 
Group members are: Wyatt Gilbert (Alaska Division of Geologi
cal and Geophysical Surveys, Department of Natural Resources, 
College); Dan Hawkins (Geology/Geophysics Program, Univer
sity of Alaska, Fairbanks); C.F. Herbert (B.P. Alaska Explora
tion, Anchorage); John Katz (Governor's Office, Anchorage); 
Paul Metz (Minerals Industry Laboratory, University of Alaska, 
Fairbanks); Tom Miller (U.S. Geological Survey, Anchorage); 
Jane Peria (Anchorage); Robert Sanders (Depa.rtment of Natural 
Resources, Division of Minerals and Energy Management, 
Anchorage); and John Proffett(Anaconda Company, Anchorage). 
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by Fred Toman 

IMPROVING 
WINTER FUEL MILEAGE 

INTRODUCTION 

For years northerners have accepted 
the idea that in winter a vehicle will run 
badly, waste gas, and pollute the air. 
However, this acceptance is not neces
sary. I believe that if we can keep tem
peratures under the hood summery, we 
may be able to approach summer levels 
of lower pollution and higher mileage. 

STARTING COLD 

For many reasons, engines should be 
preheated so they do not start cold. 
Scientists have proved that air pollution 
can be lessened by preheating car engines, 
and engine wear is less in a warm engine 
than a cold one: At a water temperature 
of 100°F, the cylinder bore and top 
piston ring will wear away at the rate of 
about .001 and .002 inches respectively 
for each 1000 miles, but at water tem
peratures over 170°F, their rate of wear 
is practically zero. 1 

The most immediately obvious bene
fit of prewarming a car's engine is im
proved fuel consumption. A warm engine 
burns less fuel; according to studies re
ported by the Atlantic Richfield Com
pany, if a car gets 15 miles per gallon 
when the engine is up to temperature, 
it will get only 9 mpg with the engine 
cold.2 With today's fuel prices, that dif

terence looks even larger expressed as 
dollars rather than gallons. Usually it 
takes three to five miles of driving in 
average conditions to warm a car up to 
normal temperatures; the higher number 
is a reasonable assumption for winter in 
interior Alaska. Thus a hypothetical com
muter here might drive five cold miles a 
day for five days a week, four weeks a 
month, for each of the seven cold months 
(October- April): 5 x 5x4 x 7= 700miles 
at 9 mpg, requiring 77.8 gallons of fuel. 
Had that commuter prewarmed his car, 
those same miles would have required 
46.7 gallons. With regular gasoline now 
costing about $1.45 locally, the 31-plus 
gallon difference means that the com
muter would have paid nearly an addi
tional $45 for his winter's transportation 
to work. 

Frequently people let their cars idle 
for a few minutes to warm them up, 
though of course idling gives zero miles 
per gallon and idling is not good for the 
engine. A typical gasoline engine burns 
one gallon of fuel for every 50 minutes of 
idling; if a commuter let his car idle for 
five minutes in the morning and five again 
in the evening, he would burn an addi
tional gallon of gasoline every week - as 
well as having added to the problems of 
air pollution. (Assuming all 30,000 
vehicles in the greater Fairbanks area 
idled for five minutes on a given cold 

Fred Toman came to Alaska in 1961 with the U.S. Army. Since 1963 he has lived 
in the Fairbanks area, taking the winter of 1966-6 7 off to study diesel technology at 
Oregon Technical Institute. He has worked in several service stations, driven a garbage 
truck, run a part-time vehicle repair business, worked for the GSA motor pool in 
Fairbanks, and helped build and race stock cars. For the past six years he has been an 
automotive mechanic at the Ft. Wainwright military base, working mostly on diesel 
trucks and buses. 
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morning, it would require some 3000 
gallons of gasoline, at a collective present 
cost of $4350.) 

During cold idling, water and raw 
gasoline are blown past the piston rings 
into the crankcase oil. Other combustion 
byproducts form nitric and sulfuric acid 
on internal parts of the engine; it is easy 
to see why cold idling can shorten engine 
life. The best thing for the engine is to 
drive off at a moderate speed about 30 
seconds after starting, or as soon as the 
oil pressure light goes off. Under load, 
the engine warms up fast, expanding 
cylinder walls, pistons and rings to seal 
off combustion blow-by. Most of the 
harmful chemicals, water, and unburned 
gas will then go out the exhaust pipe. 

What about preheating with electricity? 
Common local practice is to plug in a 
vehicle's heater only when the ambient 
temperature is so low that the engine 
will not start without the additional 
warmth. A few drivers brag about having 
cars that will start down to -20°F, so 
they do not plug in their heaters until 
the temperature declines to that point. 
For many people 0°F is the plug-in 
point - the University of Alaska at 
Fairbanks, for example, does not provide 
electricity to the outlets in its parking 
lots until the official temperature at the 
airport descends to zero. However, for 
purposes of pollution and gas consump-

PLUMBER'S 

tion, the engine is cold at twenty above. 
To overcome cold-start problems of 
wasting fuel, wearing out the engine, and 
polluting the air, even cars kept in garages 
might be plugged in. 

The high rate for electricity in the 
Fairbanks area is presently 16t per kilo
watt-hour. If the hypothetical commuter 
mentioned above plugged a 1 000-watt 
heater in for one hour each working day 
before he started the car, that heater 
would cost him less than $23 over the 
seven winter months, saving about $22 
compared to the cost of the extra gaso
line burned by the cold engine. (All 
dollar amounts presented here should be 
taken more as guides in principle rather 
than budgetable sums, of course. Prices 
quoted for gasoline are both very local 
and very temporary; the rate actually 
paid by a member of the local electrical 
co-op is usually closer to 9t than to 161! 
per kWh; nearly every Fairbanks driver 
has to plug in the family car sometime 
during a typical winter. Beyond all such 
real variables, though, the principle is that 
gas costs more than electricity in this use.) 

If the engine is warm when it is started, 
the choke opens immediately to lean out 
the fuel mixture. The engine parts and 
lubricating oil are also warm in a pre
heated engine, so the engine runs more 
easily right away instead of having to 
struggle through those first few miles 

BATTERY WARMER PLATE 

BATTERY WARMER PLATE INSTALLED UNDER TRANSMISSION PAN 

Petroleum-base automatic transmission fluid is about SAE 10 in viscosity and will 
thicken considerably at very low temperatures. A battery plate strapped under the 
transmission oil pan and plugged in when the engine is preheating will prevent oil 
thickening. A battery plate uses about 50 watts of electricity. 

while it is cold.3 It is not only more eco
nomical to preheat the engine, it's more 
comfortable as well. 

As for what kind of electric pre
heater to use - opinions differ. The 
Cooperative Extension Service in Fair
banks offers a pamphlet4 advising new 
Alaskans on how to improve their car's 
chances of surviving an Alaskan winter. 
The pamphlet contains a note on select
ing heaters: "In general, the tank-type 
circulating heater is used in engines with 
large cooling capacity, such as V-8s and 
larger six-cylinder engines. The freeze 
plug heater is not as efficient for rapid 
warmup and is generally used in four- and 
smaller six-cylinder engines." But in my 
experience soft plug heaters have proved 
to be superior to tank-type heaters. 
Their only disadvantage is that they can
not be installed in some cars and light 
trucks because of the soft plug's location, 
and it is true that soft plug heaters are 
more difficult to install, since the engine 
block must first be drained and the soft 
plugs removed to facilitate installation. 
They do not clutter up the engine com
partment, and they should be more ef
fective since they heat the water in the 
engine block directly rather than permit
ting heat to dissipate through water hoses 
first as must happen with tank-type 
heaters. 

Presently I have two 750-watt soft 
plug heaters in my pickup truck and one 
in my wife's Maverick. Down to about 
-35°F, my truck engine is at operating 
temperature as soon as I start it if it has 
been plugged in. I have used soft plug 
heaters on four different vehicles in this 
area since 1963, and so far only one has 
burned out. (Removing it was not partic
ularly difficult, incidentally. The block 
had to be drained, heater mounting bolt 
removed, and the heater levered out with 
a pry bar.) 

RUNNING COLD 

Even if a driver starts out in a thor
oughly preheated car, the vehicle will still 
burn more fuel during cold weather. For 
a car cruising at 50 miles per hour, each 
10° drop in the ambient air temperature 
lowers fuel mileage by 2%. 1 Since winter 
temperatures in central Alaska are fre
quently 100 degrees lower than those at 
which the Environmental Protection 
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Agency conducts the official mileage 
tests, we here cannot expect to match 
the EPA test mileages. There are some 
things we can do to improve the situa
tion, however. 

Replace the engine fan. A regular fixed 
belt-driven cooling fan runs all the time 
and draws a minimum of seven horse
power. A thermostatically-controlled elec
tric fan, on the other hand, can be set 
to run only when the coolant reaches 
the upper limit of the normal heat range, 
taking about 1/6 of a horsepower in the 
process. 

For fuel economy and improved engine 
wear, the engine should run with the 
coolant nearer the upper temperature 
limit. With today's tight pollution con
trols, it is possible to ruin an engine by 
running it cold in as little as 20,000 
miles. As mentioned above, wear on at 
least some engine parts goes down to an 
almost imperceptible level when coolant 
temperatures are above 170°; when a car 
is traveling at 30 mph, increasing the 
water temperature from 120° to 190°F 
can improve mileage by 3%.1 

Several car makes and models now 
come with electric fans as standard equip
ment. My pickup did not; when I replaced 
the stock fan with an electric one (which 
cost $65 last winter), the vehicle's fuel 
economy improved by about 1.5 mpg. At 
that rate a new fan would pay for itself 
in less than 10,000 miles in gas savings 
alone. 

Insulate under the hood. Just as in
sulation in the ceiling helps a house hold 
heat, insulation under the hood can help 
the engine heater and extend cool-down 
time. 

I prefer to put the insulating material 
directly over the engine, though it may 
also be attached to the underside of the 
hood. I use a fairly rigid piece of card
board placed from the top of the radiator 
housing across the top of the air filter 
housing to the firewall; this can be held 
in place with a piece of duct tape. The 
insulating material is placed on top of 
the cardboard covering the engine com
partment. The whole thing can be lifted 
off easily for servicing the engine or com
pletely removed for summer driving. 

Insulating materials could be sprayed 
foam, rigid foam, fiberglass batting, or 
even old rugs. If fiberglass is the material 
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Insulation under the hood can help the engine heater and extend cool-down time. 

chosen it would probably be best to en
close it in an envelope of heavy plastic 
and duct tape so the fibers do not get in
to the air cleaner. If the envelope will 
come into contact with a hot manifold, 
then heavy aluminum foil would be a 
better cover than burnable plastic, as 
long as the foil cannot touch the bat
tery terminals. (The University of Alaska 
fire department recommends using noth
ing that will come to pieces to insulate 
under the hood and also cautions against 
using urethane, though I suspect this 
foam might be safe if properly protected. 

They stress the importance of looking at 
how the air cleaner is designed, since a 
sputter or backfire can lead to flame 
coming out of the air cleaner and thus 
possibly to a fire if flammable materials 
have been used for insulation under the 
hood. My truck has an "educated" air 
cleaner that pulls in air warmed by pas
sing over the manifold, which has obvious 
advantages for fuel economy as well as 
fire safety.) 

Insulating under the hood may not 
make a great deal of difference while the 
vehicle is in motion, though in my ex-
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perience it has been some help. It would 
certainly reduce the need for idling during 
short stops in cold weather and thus cut 
down on ice fog in supermarket parking 
lots, for example. 

Other possibilities. Covering the radia
tor with cardboard or something similar 
to reduce the flow of chilly air will raise 
the engine temperature but it also raises 
some problems. If the car has a fixed 
engine fan, the fan will be forced to run 
in a partial vacuum or pull air in from 
under the vehicle. Though it has not been 
proven, I believe that the problems caused 
by blocking the air flow can cause early 
failure of water-pump bearings because of 
increased fan vibration. With an electric 
temperature-controlled fan and under
hood insulation, probably it should be 
necessary to cover the radiator only at 
temperatures colder than -20°F, and even 
then it is- best to leave an opening direct
ly in front of the fan. 

MAINTAINING AND TUNING 
VEHICLES FOR GOOD MILEAGE 

There are many ways that average 
drivers can improve operating economy 
the year around. Some of these techniques 
may seem like misplaced magic: for ex
ample, during warm weather you're 
money ahead if you buy gasolinE1 in the 
cool of the morning. Others connect 

BUTTERFLY 
OPENS OR CLOSES 

DEPENDING ON 
TEMPERATURE 

directly to ideas already discussed above: 
one of the secrets of drivers in economy 
run competitions is to keep engine tem
peratures up, and many newer-model 
vehicles now come with 195°F thermo
stats for engine coolants. (In fact given 
the growing popularity of lighter cars 
with smaller engines that put out less 
heat, temperature-controlled fans and 
insulated hoods might earn their way 
year around for short trips in Alaska.) 
Several different pointers are presented 
below. 

Check your heat riser or manifold 
heat control valve frequently to be sure 
it is moving freely. Some newer model 
car engines do not have this valve, which 
is generally a spring-controlled weighted 
flapper valve in the exhaust manifold. In 
its cold or closed position it sends exhaust 
heat under the intake manifold at the 
base of the carburetor. When the engine 
warms up so this heat is no longer needed, 
the bimetal spring and weight opens the 
heat riser to allow exhaust heat and gases 
to go straight out the exhaust system. 

Lubricate properly. Low drag, light 
weight arctic-type lubricants should give 
better fuel mileage by making the vehicle 
easier to move. For standard transmissions 
and axles I suggest 75 weight or one of 
the new 75-90 multiweight gear oils; I 
use Avimotive wheel bearing and chassis 
grease. Engine oils might be standard 

10W30, 5W30, or one of the new syn
thetic base oils. The synthetics have im
proved mileage as much as 3.6% in EPA 

3tests. Using the lightest-weight engine 
oil that gives good oil pressure will pro
duce the best fuel economy. 

Keep tire pressure up. Economy ex
perts have recommended inflating tires 
three to five pounds over factory recom
mendations. For winter I prefer inflating 
tires five to ten pounds over recommended 
summer pressures, since air contracts with 
cold. 

I do not believe radial tires save as 
much fuel in the north as they do in the 
temperate states, and our rough roads 
shorten their useful life. (Rough roads 
also lessen fuel mileage because they in
crease a vehicle's rolling resistance. At a 
speed of 40 mph, a roughly patched as
phalt road reduces mileage by about 15%; 
a gravel road by 35%; a sandy surface by 
45%. Depending on the quality of the sur
face, a dirt road will reduce gas mileage 
from 15 to 35%. Snow on the road can 
reduce fuel economy by as much as one 
mile per gallon. 1) On better roads in bet
ter .climates, radial tires supposedly pro
vide up to 5% improvement in mileage; 
belted bias-ply tires can give 2 to 3% im
provement over unbelted tires. 

Check your air filter to be sure that it 
is in place and clean. A clog~ed air filter 
can take as much gas as carrying 1000 

TEMP. SWITCH 

FILTER ELEMENT 

EXHAUST MANIFOLD 
HEAT STOVE 

THERE ARE SLIGHT VARIATIONS FROM MAKER 

TO MAKER: THIS IS GENERALIZED 

An educated air filter and a properly operating manifold heat control valve increase vehicle efficiency. 
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POWER CORD 

PLUMBER'S 

BATTERY WARMER PLATE 

BATTERY WARMER PLATE INSTALLED UNDER OIL PAN 

A battery warmer plate strapped under the engine oil pan warms oil without burning 
it, a procedure which can extend engine life in cold weather. (A battery plate warmer 
may be unnecessary with new synthetic arctic oils.) 

extra pounds. An educated air filter can 
make a great difference in how well a 
vehicle runs in very cold weather, but 
only if it is working properly. 

A simple tune-up usually increases 
gas mileage for the average car by about 
6%; if the car has been badly neglected, 
the improvement can be as high as 20% or 
more. Be sure to check the spark plugs, 
since bad ones can cost two miles per 
gallon. 

ONE CASE HISTORY 

In December of last year I began 
checking the effects of some of these 
suggestions on my own truck. The vehicle 
is a 1977 three-quarter ton F250 Ford, 
equipped with a factory stock 300-cu. in. 
6-cylinder engine, a four-speed truck-type 
transmission with a 3.31 gear ratio. The 
wheels are split-rim type with 8-ply. 
750x16 tires. The curb weight is approxi
mately 5000 lbs. 

With appropriate lubricants, timing set 
to specifications, new spark plugs, clean 
air filter, and underhood insulation, the 
truck got 12.5 mpg for driving around 
town. When I increased the tire air pres
sure to 40 lbs per square inch, which 
still gave me sufficient traction, mileage 
increased to 13 mpg. 

Replacing the cooling fan with an elec
tric temperature-controlled fan boosted 
mileage to 14.4 mpg. To get 15 mpg, I 
started preheating the engine for about 
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an hour, using one of the soft plug heat
ers mentioned earlier. (The truck is kept 
in a garage. In addition to the two soft 
plug heaters, it also has a 50-watt battery 
plate heater strapped under the oil pan 
with plumber's tape.) 

At 15 mpg, I am now getting fuel 
economy that is almost as good as that 
which I used to get with a 1970 F-1 00 
truck that weighed much less than my 
present vehicle but had the same size 
engine. 

SUGGESTIONS AND CONCLUSIONS 

I believe the single most important 
thing interior Alaska drivers can do to 
improve fuel mileage, engine wear, and 
local air quality is plug in their engine 
preheaters. At present the Fairbanks 
area utilities could easily handle the ex
tra load this would present in the early 
morning, and drivers would definitely 
come out ahead on costs as long as they 
preheated for only as long as necessary. 
(Since almost every vehicle that is used 
during Fairbanks winters must be equipped 
with an engine preheater anyway, the 
additional equipment cost might be 
limited to an inexpensive timer.) 

As has been discussed above, there are 
many additional actions drivers can take 
to improve their costs and fuel consump
tion. Some that have not been covered 
here relate to the driver rather than the 
vehicle, and indeed driver behavior can 
make an impressive difference in mileage. 

Most new car dealers have copies of a 
useful EPA pamphlet, "1980 Gas Mile
age Guide," which also discusses driving 
habits. 

Saving gas should start with selecting 
the right vehicle. I personally believe 
that far more people are driving four
wheel-drives than actually need them, and 
the generally larger size and inertial drag 
of such vehicles mean higher gas consump
tion for the same distance travelled. Al
so, even though I am a diesel mechanic, 
I would not want to drive a diesel car in 
Fairbanks winters. Diesels are far more 
inefficient in cold weather - since 
they are compression ignition, at very 
low temperatures they find it hard to 
burn their fuel at all. Furthermore, a bar
rel of crude oil will yield about 18 gallons 
of gasoline but only 8 gallons of auto
motive-grade diesel fuel, which means 
they represent a poor use of the petroleum 
resource. 

I know there are many mechanical 
modifications - carburetors, manifolds, 
exhaust systems, overdrives - beyond 
those suggested here that can be made to 
a vehicle for improving its mileage. Some 
cost so much they may .never pay for 
themselves; some have become illegal 
because of anti-pollution regulations. 
Modern engines and vehicles have pol
lution controls designed right in, and 
amateur attempts to evade them can be 
disastrous. I have had good results with 
the fairly simple changes suggested here, 
and so feel confident in passing them on. 
With just a little effort, we can have 
better operating, more efficient vehicles 
year around. 
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by Leo Allo 

Note from Finland: 

WARTSILA BUILDS ICE-BREAKING 

VESSELS FOR THE SOVIET UNION 


Wartsila Turku Shipyards has contracted to deliver six ice
breaking arctic multipurpose cargo vessels to V/0 Sudoimport 
during 1982 and 1983. The 20,000-ton ships are designed to 
work independently in difficult ice conditions; they have been 
planned in cooperation with the Soviet Ministry of Shipping, 
their future user. 

The order exceeds one billion marks and is the largest ever 
received by a separate Finnish industrial enterprise. With this 
order, the Wartsila order book increases to almost 5.5 billion 
marks, and the capacity of Turku and Helsinki shipyards is filled 
to a great extent for the next three years. (Helsinki Shipyard 
has built most of the world's icebreakers; Turku Shipyard re
ceived an order for an ice-breaking suction dredge from the 
Soviet Union earlier this year.) 

Design De tails 

Development and planning of the ice-breaking ships has been 
based on Wartsila's knowledge of arctic shipping and the results 
of special experiments carried out in the firm's ice laboratory. 
The multipurpose vessels are designed to be used in the Soviet 

arctic for transporting general cargoes, rolling cargoes, containers, 
grain, coal, or ores. They are designed to work without support 
vessels in difficult conditions, in temperatures down to -50°C. 
For developing the ships' hulls, extensive special experiments 
were carried out in the ice-breaking laboratory of Wartsila Hel
sinki Shipyards (see TNE Vol. 5, No.2). To reduce ice resistance, 
each vessel is equipped with an air bubbling system developed 
and patented by Wartsila. 

Arctic conditions have demanded many special solutions. 
For example: The hulls will be made of so-called "cold-resistant" 
steel; the cranes, cargo hatches and hydraulic system also are 
specially constructed; the ships do not depend on harbors; load
ing and unloading can take place directly on the ice. 

The ships have two decks, five holds and a forecastle. On 
the tweendeck, rolling cargoes can be transported through the 
stern port. For handling cargoes there are four deck cranes and 
one ramp aft. 

The main engines of the vessels are two 4-cycle Wiirtsila
Sulzer 14 ZV 40/48 diesel engines. They are coupled to the 
propeller shaft by a hydraulic coupling and a gear system. This 

Leo Allo is a member of Wiirtsila's public relations department. The article was sent to TNE by Eero Makinen, Manager, Wiirtsilii 
Arctic Design and Marketing, Helsinki; he is also one ofTNE 's volunteer Reporters. 
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system has a special construction: the hydraulic coupling reduces Particulars of the Ships 
ice shocks and protects the mechanical equipment. Each ship has Length - 174 m 
a controllable-pitch propeller. The auxiliary engines are five Breadth - 24.5 m 
Wartsila Vaasa 524TS diesel engines. The navigating equipment is Depth to upper deck - 15.2 m 
mostly of Soviet make. Arctic draught - 9.0 

The engine room and deck house are aft. The ship has Max. deadweight - 20,000 tdw 
39 crew cabins, 2 pilot cabins and 6 double passenger cabins. For Arctic deadweight- 14,700 tdw 
the crew there are a gymnastic hall, solarium, swimming pool, Speed in open watet - 17 knots 
sauna, movie theater, photographic laboratory, library and a 

Main engines - 2 Wartsila-Sulzer 14 ZV 40/48, combined
hobby-room. The ship also has a passenger salon. 

output 15,400 kW (21 ,000 hp) 
The arctic multipurpose vessels will be built to the highest 

ice-class of the USSR register. They also meet the latest inter Auxiliary engines - 5 Wartsila Vaasa 524TS, combined 

national requirements for safety and environmental protection as output 3300 kW (4500 hp) 

well as Soviet sanitary requirements. 

MEETINGS 

At last - a meeting for which we can 
give sufficient notice: the Fourth Inter
national Conference on Permafrost is to 
be held at the University of Alaska, Fair
banks, on July 18- 22, 1983. Co-sponsors 
are the National Academy of Sciences 
and the State of Alaska. The preliminary 
announcement describes the Conference 
as dealing with all aspects of permafrost 
and promises that it will cover material 
interesting to scientists, engineers, and 
societies concerned with engineering, 
periglacial and glacial geology, soils, 
geophysics, marine and pipeline technol
ogy, and other groups. The call for papers 
is expected to appear in spring 1981, but 
if you would like to know more about 
Conference plans sooner (or perhaps take 
a hand in forming the plans). write to 
either Louis DeGoes, Executive Secre
tary, Polar Research Board, National 
Academy of Sciences, 2102 Constitu
tion Avenue N. W., Washington, D.C. 
20418 (telephone 202-389-6071 ), or 
Troy L. Pewe, Chairman, U.S. Organiz
ing Committee, Department of Geology, 
Arizona State University, Tempe, Arizona 
85281. We'll keep passing on Conference 
information as we receive it. 

PUBLICATIONS 

The University of Alaska's Institute of 
Water Resources has announced the pub
lication of A Builder's Guide to Water 
and Energy, by IWR researcher Richard 
D. Seifert under the auspices of the U.S. 
Office of Water Research and Technology. 
Author Seifert leads the reader through a 
variety of planning considerations in the 

Crew - 39 persons 

order that they are needed, beginning 
with how to pick a building site. He de
votes special attention to permafrost and 
discusses that most up-to-date hazard 
for builders in Alaska, government per
mits. The "Water" portion of the report 
considers both water access and waste 
water disposal, again with emphasis on 
special northern requirements and prob
lems; "Energy" covers both heat and 
power, concluding with conservation and 
tax credit possibilities. 

The report should be available by mid
October and, depending on final printing 
expenses, will cost about $5. A Builder's 
Guide to Water and Energy, IWR-100, 
may be ordered from the Institute of 
Water Resources, University of Alaska, 
Fairbanks, 99701. 

* * * * 
Water, (frozen, thawed, surface, sub

surface) water everywhere: Possibly some
one at the U.S. Geological Survey got fed 
up with complaints about the absence of 
baseline data, but we suspect the USGS 
Water Resources Division is just doing 
its job. In any event, a September news 
release announced the publication of 
water data indexes for six Alaskan hy
drologic regions. The open-file reports 
list stations in the southwest, Yukon 
basin, northwest, arctic slope, south
central, and southeast portions of Alaska 
for which streamflow and water quality 
data have been published by the USGS. 
Patsy J. Still prepared all six reports. 
Each contains a hydrologic subregion 
map and a table listing types of data 
collected and period of record up to Sep
tember 30, 1978. They are available from 
the U.S. Geological Survey, 733 West 4th 

Avenue, Suite 400, Anchorage, Alaska 
99501, and from the Open-File Services 
Section, Branch of Distribution, Box 
25425, Federal Center, Denver, Colorado 
80225. 

Also available from the Anchorage 
address above is A.J. Feulner's 12-page 
Water Resources Reconnaissance of St. 
Paul Island, Pribilof Islands, Alaska, 
which was prepared in cooperation with 
the National Marine Fisheries Service. 
(St. Paul evidently has a million gallons 
a year of fresh water to spare.) This re
port also may be ordered from the 
National Technical information Services, 
U.S. Department of Commerce, 5285 
Port Royal Road, Springfield, Virginia 
22151. 

The Anchorage office and NTIS both 
also have copies of Reconnaissance Snow 
Survey of the National Petroleum Reserve 
in Alaska, April - May 1979. This re
port gives information about snow struc
ture, depth, distribution, and density in 
NPRA after the onset of that spring's 
unusually early snowmelt. W.J. Glude and 
C.E. Sloan are the authors of this snow 
survey. 

* * * * 
The August '80 issue of Convection 

Loops, newsletter for double shell/en
velope/convective loop structure builders, 
printed a list of the books and booklets 
they've found in their field. Their list 
includes The Double Shell Solar House 
(as reported in TNE Vol. 12, No. 2; $15 
from Community Builders, Shaker Road, 
Canterbury, NH 03224), which seems to 
have lost a dozen pages in a month - the 
length is now given as 108 pages. Others, 
with comments from CL editor Jim Berk: 
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Ekose'a Homes, by Lee Porter Butler 
(Ekose'a, 573 Mission St., San Francisco, 
CA 94105; 77 pp., $24.95). The original 
convection loop book by the inventor. 

The Energy-Producing House, by Tom 
Smith and Lee Porter Butler (Tom 
Smith, Box 2356, Olympic Valley, CA 
95730; 52 pp., $18.95). The second but 
almost simultaneously-published book on 
a convective loop house, by its owner and 
its designer. 

Superinsulated Houses and Double-En
velope Houses, by William A. Shurcliff 
(order from him at 19 Appleton St., 
Cambridge, MA 02138; 144 pp., $12). 
Convective loop houses ( 1 /3 book) are 
compared with superinsulated houses 
(2/3 book) and found wanting by this 
skeptical solar expert. 

Experiences/! mprovements Construct
ing the Envelope Home, by Rick Cowli
shaw (3246 Squaw Valley Drive, Colorado 
Springs, CO 80918; 37 pp., $8.50). An 
architect's experiences and recommenda
tions in designing and building his Ever
green 'double envelope' home. 

Building Climate Study, by Phil Hen
shaw (6426 Galway, Colorado Springs, 
CO 8090 7; 14 pp., $1 ). A performance 
report based on measurements of the 
Cowlishaw house cited above. 

Design Manual, Convective Loop Hous
ing, by Jim Berk (Solar Clime Designs, 
Box 9955, Stanford CA 94305; 76 pp., 
$25/yr). Properly speaking, this is not a 
book but a "designer's subscription ser
vice striving to build a pool of common 
design techniques and a community of 
convective loop designers," according to 
Berk. 

He forwarded a copy of one of the 
books mentioned in the newsletter - one 
guaranteed to make a favorable first im
pression on TNE's staff, since the cover 
reproduces an illustration that appeared 
in Hai Toh Lim's article in our Vol. 11, 
No. 3. Convective Loop Housing, Our 
Architectural Future (by Berk himself 
and also available from Solar Clime De
signs; 43 pp., $6) is described in the list 
as "A technical overview of all convec
tive loop housing, why and how it works, 
why it will also become the architecture 
of the past." A quick reading shows that 
the volume is as much philosophical as 
technical, with a heavy dose of advocacy 
- including an open letter to President 

Carter urging him to institute a research 
program in the field "with the urgency 
and dedication of the Manhattan Project." 
The book seems a fair illustration of the 
present status of this design principle, 
as shown by both what it contains and 
how it is written: people are building 
these structures, people - apparently 
satisfied people - are living and working 
in them, but somehow they just aren't 
respectable. In reaction, the believers 
can't help preaching to the heathen 
around the edges of the equations and 
diagrams. Only time and trials can level 
out this tone; experience will show 
whether convective loop construction is a 
definitive breakthrough or destined to be 
the Laetrile of architecture. 

* * * * 
Winter travel over ice is a convenience 

and an asset in the north - but it can also 
be a gamble. How thick must ice be to 
carry a snow machine safely? A pickup 
truck? The family sedan? A convoy? To 
date little information has been available 
on how to find the ice thickness needed 
by a particular vehicle; Phil Johnson has 
aimed to overcome that lack for some 
vehicle types by publishing A Guide for 
Operating Cars and Light Trucks on a 
Floating Ice Sheet. He uses the latest in
formation on the response of an ice sheet 
to a load and precise Thin Plate analytical 
solutions to develop a general solution 
for cars and light trucks that the reader 
can apply and solve for a particular 
vehicle. The book also introduces the 
reader to many aspects of ice sheet 
behavior, to practical Thin Plate solutions 
and to the various factors that can affect 
ice behavior. 

Copies of the Guide can be ordered 
from Phil Johnson Engineering, 1045 
Lakeview Terrace, Fairbanks, AK 99701, 
for $15 (U.S. postpaid). 

* * * * 
Appropriate Energections is the quar

terly newsletter of the Alaska Energy 
Extension Service, and so likely will be 
most interesting to our in-state readers. 
Given that limitation, the newsletter looks 
like a useful public service. Its pages con
centrate on official doings in energy al
ternatives and conservation, judging by 
the fall issue received here: articles dis
cussed the 112 Alaskan energy projects 
funded this year by the U.S. Department 

of Energy; the progress of the state Energy 
Audit program; federal and state energy 
legislation; and a trio of short reports on 
individual Alaskan projects. Besides these 
and other short informational peices, the 
newsletter contains handy lists of toll-free 
phone numbers for queries and complaints, 
of where to write for energy-related loans 
and grants, and other such informational 
resource lists. To be added to their mail
ing list, write Appropriate Energections, 
Alaska Division of Energy and Power De
velopment, 338 Denali Street, Suite 110, 
Anchorage, AK 99501. 

NOTED 

Retired: Axel Carlson, after 16 years 
as Extension Engineer with the Coopera
tive Extension Service, University of Alas
ka, Fairbanks. Axel's work for the Exten
sion Service led to many publications 
(three for TNE, we're pleased to note) 
that have been among the most referred
to pamphlets on residential construction 
for cold climates, and we suspect his now 
former employer will be receiving requests 
for his reports for at least 16 more years. 
He plans to remain in the Fairbanks area, 
and no doubt will find some time to con
tinue pursuing solutions to such pervasive 
problems as cold floors and condensation. 

Axel Carlson in action (sketch by Dolores 
Hutchinson, courtesy of Cooperative Ex
tension Service). 

* * * * 
Appointed: Dr. Vincent S. Haneman, 

Jr., to be Dean of the School of Engineer
ing at the University of Alaska, Fairbanks. 
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Haneman is president of the American 
Society for Engineering Education; he 
comes to Fairbanks after seven years as 
dean of engineering and director of the 
Engineering Experiment Station at Au
burn University in Alabama. Currently he 
is assigned to the Deputy Chief of Staff 
for Research and Development in the 
U.S. Air Force. Haneman is an expert on 
aerodynamics, wind tunnel testing, com
puter applications and aircraft perfor
mance. He has held professorships in 
mechanical engineering and aerospace 
engineering, and will hold the position 
of professor of mechanical engineering 
at UAF in addition to his role as engineer· 
ing dean. 

* * * * 
E"ed: TNE, in the Publications sec

tion of Vol. 12, No. 1. We received a 
friendly but firm call from a local legis
lator recently, who took (justifiable, we 
admit) exception to our report of the 
demise of Fish Tales and Game Trails, 
the Alaska Department of Fish and Game 
magazine. The magazine did cease publi· 
cation, as we wrote, but not by legisla· 
tive choice, as we implied. The Legis· 
lature's intent was to hold ADF&G 
funding at a steady state, allowing for in
flation; the decision to cut the magazine 
was an administrative one, made by the 
Department. Our thanks to Rep. Sally 
Smith for setting us straight, and our 
apologies to her and her legislative col· 
leagues as well as to the Department of 
Fish and Game for muddying the issue. 

But we can conclude on a positive 
note: Fish Tales and Game Trails re· 
portedly will resume publication soon. 

* * * * 
Prepped: for exploration drilling this 

winter, Challenge Island # 1, a natural 
barrier island lying about 50 miles east of 
Prudhoe Bay and three miles offshore. 
The exploration well will be the first 
drilled on acreage acquired in the Decem
ber 1979 Beaufort Sea lease sale; Sohio, 
BP, Mobil-Phillips-Chevron, and Exxon 
will all participate. 

* * * * 

Honored: Kramer, Chin & Mayo Inc. 
(KCM), with a 1980 American Society of 
Landscape Architects Honor Award for 
their design of the Juneau Marine Park. 
The park, a 1.3-acre area providing wei-
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William Shiels: KCM/Anchorage 

come and information for tourists, shelter, 
and waterfront views, is the first in Alaska 
to win an ASLA national award. It has 
also been honored by the Alaska Chapter 
of the American Institute of Architects. 

KCM, who describe themselves as a 
firm of consulting engineers, architects, 
and applied scientists, sent TNE a press 
release announcing that they expanded 
their Alaska operations this summer and 
have opened a new office at 1113 West 
Fireweed Lane in Anchorage. Frank 
Piatkowski is now Alaska Group mana· 
ger, with Lee Erickson replacing him as 
KCM/Juneau manager and William Shiels 
assigned as KCM/Anchorage manager. 

* * * * 
Discovered: a way to find shallowly· 

buried ore boulders merely by walking 
over them, according to Instrumentation 
GOD Inc. of Quebec. The manufacturer's 
announcement claims the new Beep Boot 
can detect a vein or major boulder of 
pyrrhotite or chalcopyrite hidden under 
15 em of overburden (or a 25 rJ piece un
der 6 em). A search coil is lodged in an 
insole in the prospector's boot or over
shoe, and a treatment module that 
"beeps" when a conductor is detected is 
attached to his belt. The device is powered 
by a standard 9·volt battery, which will 
last for a month of steady walk-and
seeking. According to Instrumentation 
GOD, "The prospector can carry out 
other survey work while the Beep Boot 
searches by itself, at each step. Adjust
ment is very easy and the operator will 
be alerted only if he walks over a con
ductive sulfide boulder or outcrop 
or on a metal can." For costs and further 
information, write Instrumentation GDD 

Lee Erickson: KCMjJuneau 

Inc., 2406, Quatre-Bougeois Sainte-Fay, 
Quebec G 1 V 1 W5, Canada. 

* * * * 
Abandoned: that's what the Bureau 

of Land Management will declare any 
unpatented mining claim located on 
federal land before 1980 to be if they 
have not received the claim holder's 
annual assessment notice on or before 
30 December 1980. If no assessment 
work was done during the previous year, 
the form to file is a "notice of intent 
to hold". Neither form is available from 
the BLM: most stationery stores should 
have them, according to the Bureau's 
Public Affairs Office. 

The Bureau would like claimants 
to note that the requirement to file 
holds true for unpatented claims on 
all federal land, not just on BLM lands; 
that all forms must have both the BLM 
serial number and the claim name; 
they must be filed with the recorder 
for the district where the claim is located 
as well as the appropriate BLM office; 
and they must be received in the ELM 
office by the close ofbusiness on Decem
ber 30. The date of postmark doesn't 
count, only the day of arrival - and 
beware the probable delays caused 
by the Christmas mail rush. The good 
part is that there is no filing fee. 

Assessment notices for claims located 
in the Fairbanks District should be filed 
with the ELM Fairbanks District Office, 
Gaffney and Marks Road, Ft. Wainwright; 
Box 1150, Fairbanks 99707; claims in 
the Anchorage District should be filed 
with the ELM Alaska State Office, 701 
C Street, Box 13, Anchorage 99513. 
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NOTED: 


Monument for Pipeliners 


Inset: 
Close-up of Native Laborer 


section of the sculpture. 

Other figures on the 13-foot 

high monument represent a 


welder, surveyor, female 

truck driver, and an engineer. 


Large photo: 
Workers adjust sling as they 


ready the 7000-pound bronze 

sculpture for the final few feet 


of the long journey to its 

pedestal. Sculptor Malcolm 


Alexander keeps an eye on the 

process from the background. 


Alyeska Sculpture Honors Workers 

Variants on the headline above appeared in 
newspapers throughout the north early this 
autumn, each followed by descriptive details of 
the huge bronze, its making and its transporting 
to the Valdez pipeline terminal site. 

Technically, the monument was commissioned 
not by Alyeska but by the Chairman of the 
Board for Atlantic Richfield Company, R.O. 
Anderson, and was a product of the eight com
panies who formed Alyeska and who own the 
pipeline (Amerada Hess Pipeline Corporation, 
Union Alaska Pipeline Company, Phillips Alaska 
Pipeline Corporation, Mobil Alaska Pipeline 
Company, BP Pipelines Inc., Exxon Pipeline 
Company, ARCO Pipe Line Company and 
SOHIO Pipe Line Company). 

California sculptor Malcolm Alexander inter
viewed and photographed workers in Alaska as 
the pipeline project concluded, then returned 
to his Santa Barbara studio to start what proved 
to be three years' work. The sculpture progressed 
in several stages, from models in wax and clay to 

a fiberglass mold at the sculptor's studio, then to cast and 
welded bronze at a fine arts foundry in New York. According 
to Alyeska press releases describing the project, part of the 
sculptor's work involved letting each figure develop its own 
character and history. For example, the engineer "may not be 
an outdoor man, but his job takes him to the outdoors," Alex
ander said. "He is an educated man ... All of his years of edu
cation come together as he does his part in making something 
work, something function." 

It is a point of pleasure for the sculptor that one ex-pipeliner 
brought his family to the foundry to see the work and identified 

'(;( Photographs and background information 
for this note courtesy of Alyeska Pipeline 
Service Company, Anchorage. 

with the figure of the welder. But since Alexander met and 
interviewed pipeline workers before he began, he probably 
wouldn't have been surprised at the wry reaction of another 
former pipeline welder overheard by TNE's editor a few days 
after the September 20 dedication of the statue and its small 
park near the Valdez terminal facility. "Yeah," he told his 
friend. "I saw the article about the pipeliner's statue. They got 
it right. There we are, standing out in that rotten weather 
all the time -and under the seagulls." 
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