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by Phil Johnson 

HEAT LOSS THROUGH OPEN DOORS 

4 

NOMENCLATURE 

Symbols 

F Degrees Fahrenheit 
Hd Total height down from the neutral zone, ft. (a negative value). 

Ht Total height of a doorway, ft. 

Hu Total height up from the neutral zone, ft. 

R The gas constant, 53.3 ft/0 R for air. 

T Absolute temperature, degrees Rankine, F + 460. 

V Velocity, ft/sec. 

h Height, ft. 
hd Height down from the neutral zone, ft. (a negative value). 

hu Height up from neutral zone, ft. 

p Air pressure, psf. 
p

0 
Air pressure at a reference level, such as sea level or the neutral zone. 

q Unit air flow, cfs /foot width. 

w Unit weight of air, pcf . 

.6p Difference in pressure, psf. 

Abbreviations 

cfs rate of flow, cubic feet per second. 

ft length, feet. 

pcf weight, pounds per cubic foot. 

psf pressure, pounds per square foot. 

sec time, seconds. 

Subscripts 

in inside or toward the inside. 

out outside or toward the outside. 

1,2 initial and subsequent conditions. 

One of the sadder spectator sports in the north during calm, 

severely cold weather is watching the warm air from a garage, 

a house, a shop or an aircraft hangar flowing out the top of 

a doorway in a puff of fog when the door is opened. However, 

Nature in the north, like Nature elsewhere, abhors a vacuum 

so she replaces this lost warm air with cold air which flows 

in through the bottom of the doorway. 

The Northern Engineer, Vol. 10, No.2 



MEASUR lNG THE LOSSES 

This air exchange through an open 
doorway can be one of the most rapid 
heat loss and temperature change phe
nomena to be found if the doorway is 
large relative to the size of the building. 
Someone standing in the doorway can 
easily observe and feel the air exchange 
pattern. However, to understand the pro
cesses in detail, one must dig a little 
deeper. It follows known laws and can be 
described mathematically. 

An aircraft hangar makes a handy 
building to study since it is normally a 
single story building, the hangar portion 
is usually a single open bay, the doors 
are large and air exchange occurs on a 
grand scale . The specific hangar used 
here is the Birchwood Hangar at Eielson 
Air Force Base, 26 miles southeast of 
Fairbanks. 

It is necessary to know the atmo
spheric pressure at the site. The relation
ship is :* 

psf ( 1 ) 

where p
0 

is the average pressure at sea 
level (2117 psf), h is the height above 
sea level, and T is 520°R. A good value 
of p in the Fairbanks area is 2075 psf. 

The next relationship is the gas law: 

p 
w= RT pcf (2) 

which can be used to find the unit 
weight of air . If the temperature inside 
the Birchwood Hangar is 70°F while the 
outside air temperature is -60°F, the 
unit weight of air inside the hangar is 
0.073 pcf and that outside is 0.097 pcf. 

This temperature-generated differ
ence in density in turn generates a pres
sure difference pattern on the hangar 
door--this is important since the pressure 
differences will create air flow when the 
doors are opened. The average air pres
sure inside the hangar will about equal 
that outside; if the two were not nearly 
equal, air leakage through cracks and 

*The equations in this paper are from 
reference 2. 
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holes would soon equalize them. How
ever, the two pressures can be exactly 
equal at only one level ; at all other 
levels there will be a pressure difference 
across the door .** 

If the hangar door is 36' high, the 

**This relationship is discussed in refer

ence 1. 

neutral zone (the zone of zero pressure 
difference, where pressures inside and 
outside the hangar are equal) will be at 
about mid-height on the door; we will 
assume it is 18' above the floor. The air 
pressure at any point is merely the 
weight of the column of air above that 
point. The pressure at floor level, both 
inside and outside the hangar, will be the 

Figure 1. 

PRESSURE DIFFERENCE 

P
0 

-1 .314 psf 

Neutral Zone 
Pressure = P 

0 
No pressure difference 

Inside Air 
70°F 

0.073 pcf 

P 
0 

+ 1.314 psf 

0 + 

P 
0 

- 1.746 psf 

Outside Air 
- 60°F 

0.097 pcf 
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pressure at the neutral zone plus the 

additional weight of 18' of air. However, 

the outside air is cold and dense with a 

unit weight of 0 .097 pcf while the 

inside air is warm and light with a unit 

weight of 0.073 pcf. The difference 

between the two 18' columns is 0.43 

pounds, so the pressure at floor level 

outside is 0.43 psf greater than that in

side. Similar reasoning shows that an 

opposite resu It occurs at the top of the 

doorway since the weight of an 18' 

column of air is subtracted from the 

pressure at the neutral zone. The outside 

air is denser, a greater value must be 

subtracted, and the inside pressure is 

0.43 psf greater than that outside. The 

pressure difference pattern is shown in 

Figure 1. 

Equation (1) can be used to develop 

the general equation for the pressure 

diffe rence, using p
0 

as the pressure at 

the neutral zone and h as the height of a 

point above the neutral zone (for points 

below the neutral zone, h is negative) . 

poh 

f'.. p = Pout- Pin= R( 1 /Tin- 1 /Tout) (3 ) 

The pressure difference pattern, shown in 

Figure 2a, is similar to that in Figure 1. 
Relationships in this paper are for a no

wind condition. 

If the hangar doors are opened 

suddenly, the pressure differences cannot 

be maintained and will be converted to 

air movement as the air flows from the 

high pressure side to the low pressure 

side . Two equations are required to 

describe this flow, since the light warm 

air that flows out the top of the doorway 

will flow faster under the same pressure 

than will the heavy cold air entering at 

the bottom of the doorway. The equa

tions are: 

v. = 8 .. I(T t /T. -1 )hd ft /sec (4) 
tn ~ ou tn 

(5) 

When these equations are solved for the 

hangar, the velocity at floor level is 

found to be 16.8 ft /sec into the hangar 
and that at the top of the doorway is 

19.4 ft /sec out. Velocities can be found 
for other heights; airflow exists at all 

points except at the neutral zone. The 
pattern is shown in Figure 2b. 
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By integrating equations (4) and (5), 

we can find the initial flow rates when 

the doors are opened. The equations are: 

qin = 5.33 ~(T ou/Tin-1) Hu 
3

1
2 

cfs (6) 

qout = 5.33 ~(Tin/T ou(1) Hd 3 /2 cfs (7) 

When these equations are solved for the 

36' high open hangar door with the neu

tral axis at 18', qin is 206 cfs and qout 
is 232 cfs for each foot of open doorway. 
The total flow is found by multiplying 

these flow rates by the width of the open 

doorway. When several hangar doors are 

opened to allow an aircraft to pass, the 

air exchange is impressive . 

These calculations describe the initial 

conditions when the doors are first 

opened . As air flows in, a layer of cold 

air builds up on the floor of the hangar. 

This reduces the forces driving the air 

exchange. When the hangar is filled with 

cold air to the top of the doorway, air 

exchange ceases. The same processes 

operate through open doors of shops, 

cabins, or heated dog houses. 

PENALTIES 

Two penalties are paid for this air 

exchange: the impact on comfort and 

the loss of heat. The comfort impact may 

be small; a layer of cold air may persist 

briefly on the floor if a residence door 

has been open for a short time . It may 

also be large; the air in an aircraft hangar 

PRESSURE DIFFERENCE 

0 + 

can be cooled completely during the time 

it takes to move an aircraft through the 

hangar doors, and it may take several 

hours to rewarm the hangar so main 

tenance and other personnel can work 

in the open bay again. 

The cost of the air exchange is not 

that of the heat that was carried out with 

the warm air; instead, it is the require

ment to heat the cold air now in the han

gar. The new air mass is larger because 

air weighing 0.073 pcf has been replaced 

by air weighing 0.097 pcf. If the volume 

exchanged is 100,000 cubic feet, 7,300 

lbs of warm air was lost while 9,700 lbs 

of cold air was gained. The cold air 

expands as it is warmed and the 2,400 

lbs difference is forced out of the build

ing. The lost air will be warm air because 

the upper part of the hangar has a pres

sure greater than that outside. This 

adds to the amount of heat required to 

rewarm the hangar. 

EASING THE PROBLEM 

How can one reduce air exchange 

and save on fuel dollars while keeping 

a building, including its doors, in opera

tion? 

One way is to avoid, where possible, 

a doorway that opens directly from the 

warm interior of a building to the out

side and use instead an intervening room 

such as a vestibule, storm porch or arctic 

entrance. When the outer door is opened, 

air exchange occurs only between the 

VELOCITY 

IN OUT 

NEUTRAL ZONE 

a. Pressure difference pattern 
across a closed door. 

b. Velocity pattern through 
an open doorway. 



initial rate of air exchange was reduced 

to 27%. 

An extreme method was demon

strated in an experimental house built 

by the Public Health Service, U. S. 

Department of Health, Education and 

Welfare at Eek, Alaska in 1957 (Fig. 

4).3 The building consisted of a wood 

stave tank constructed on wood piling, 

and was entered through a trap door in 

the floor. While the building was not 

generally successful, the doorway was; 

it had no air exchange. 

Figure 3. Birchwood Hangar at Eielson AFB with deployed draft curtain. (Improved 

design can prevent the tear shown in the curtain.) 

Residence entries can be handled in 

a number of ways with varying chances 

of success in treating air exchange prob

lems at the entry door. Consider a typical 

one-story residence with basement . The 

basement is likely to be about half

buried so the floor of the fir st story is 

about five feet above ground level. 

Exterior ste ps can be used to reach a 

landing at the first floor level at the 

main entry door, but in this case the full 

height of the door generates air exchange 

and a rather awkward storm porch will 

normally be built over the landing (Fig. 

5a). A better approach would be to enter 

the building at ground level, as in Figure 

5b, with the stairs to the first floor level 

inside the building. The total height of 

storm porch and th e outdoors. Wh en 

that door is closed and the one into the 

building interior is opened, a limited air 

exchange will occur across this doorway, 

but there is no direct ai r exchange be

tween the inside and the outside. 

A second method is to reduce the 

height of the doorway . Using equation 

(5) we can write a ratio : 

(

H )3/ 2 t,2 

= ~ 
' 

(8) 

where subscripts 1 and 2 repre sent the 

doorway height and air exchange before 

TABLE 1 

Effect on Airflow When Doorway Height 
Changes 

Ht,2 qin 2 
' 

Ht 1 
' 

qin, 1 

2. 2 .83 

1.5 1.84 

1.0 1.0 

.8 .72 

.6 .46 

.4 .25 

.2 .09 

The Northern Engineer, Vol. 10, No . 2 

and after th e height has been changed. 

Table 1 shows the effect of the change. 

Retractable fabric curtains, called 

draft curtains, were installed on the 

Birchwood Hangar at Eielson AFB 

(Fig. 3) to reduce the effective height 

of th e doorway from 36' to 15'. The 

Figure 4. Experimental house built by Public Health Service at Eek, Alaska, 1957. 

Living quarters are in the wood stove tank constructed on wood piling. 

Entry is through a trap door in the floor. 

EEK EXPERIMENTAL ROUND HOUSE 
7 



the door will generate air exchange 
solely for the small entry area; only a 
short height near the top of the doorway 
generates air exchange with the first 
floor proper. In such a case the storm 
entry is not required. One word of cau
tion is necessary regarding this arrange
ment: it is tempting to add stairs to the 
basement from the entry level. but 
this is a serious mistake since cold air 
will drain into the basement from the 
entry. 

Outer 
Doors 

Inner 
Doors 

An elaborate version of the approach 
shown in Figure 5b was used in building 
a medical laboratory at Fort Wainwright, 
Alaska. Building 4070 was originally built 
to very high standards for the Arctic 
Aeromedical Laboratory. (Currently it 
is occupied by the Alaskan Projects Of
fice, U. S. Army Cold Regions Research 
and Engineering Laboratory, and a small 
number of medical personnel assigned to 
the adjacent Bassett Army Hospital.) 
This building consists of a half-buried 
basement and two stories. 

Figure 6. Cross section of entry to Building 4070, Fort Wainwright, Alaska. 

A cross section of the entry is 
shown in Figure 6. The entry is at ground 
level and opens into a small vestibule 
where a second set of doors provides 
access to the interior of the building. 
Stairs then lead to the main floor level 
5'9" above the entry. This is an effec
tive and well-designed entry. However, 
additional features were added. Im
mediately inside the outer entry doors 
a floor grating leads to the air intake of 
the building heating and ventilation sys
tem, and cold air which enters the doors 
will drain or be drawn into this grating. 
In addition, two heaters are installed in 

the vestibule to heat the area. The system 
is redundant since the geometry of the 
entry ensures that very little air exchange 
can occur between the outside and the 
first floor. A case can be made for some 
heat inside the second set of doors, but 
the cold air scavenging system and the 
heaters in the small vestibule are frosting 
on the cake. 

SUMMARY 

Air exchange through open doorways 
can be one of the most serious problems 
a building can experience. Due to tem
perature-generated differences in air den
sity, a pressure pattern exists that will 
cause air exchange when one or more 
doors are opened to the outside. The 
rates of air exchange are very large in 
buildings such as aircraft hangars, shops 
and garages. Residences have similar but 
much smaller scale problems, although 
the occupants are much more sensitive 
to cold air on the floor. Initial rates of 
air exchange can be calculated using 
relationships presented in this paper. 

Figure 5. Residence entries with a) exterior steps leading to storm porch and landing 
at first floor level, and b) entry at ground level, with stairs to first floor 
inside the building. 

a. b. 

Effective Height 

of '--.. 
Doorway 

Effective Height 
of '--.. 

Doorway 
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Steps can be taken to reduce air ex
change; the hangar draft curtains pro
vide one solution by lowering the effec
tive height of the doorway. In other 
cases building entries can be designed to 
minimize air exchange. By minimizing 
air exchange, one can reduce the cost of 
heating a structure and increase its com
fort. 
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by Kathleen Barker 

THERMAL INFRARED SYSTEMS 

APPLIED TO 

FIRE MANAGEMENT 

The Northern Engineer, Vol. 10, No.2 

INTRODUCTION 

Lightning fires occur throughout the 

interior of Alaska every summer. Most of 

these fires occur in remote areas far from 

any roads, so that fire suppressi on is 

difficult as well as expensive. During the 

summer of 1977, hot dry weather cou

pled with intense widespread thunder

storms resulted in a record number of 

fires. Over 400 of the 681 fires occurring 

that summer were attributed to lightn ing, 

and these burned 2,287,031 acres. An 

additional 3,377 acres burned as a result 

of human activity. 

Personnel from the Bureau of Land 

Management were pressed to the limit 

during this particular season. Initial 

attack was made until supp lies of man

power and equipment were exhausted. 

Fires were manned according to the 

priority of the resource values at risk. 

The sooner crews and equipment 

could be released from one fire, the 

sooner other fires could be attacked . 

Calculated risks were involved in moving 

suppression forces, as costly reburns had 

to be avoided . 

There was a clear need for a reliable 

means of determining when a fire could 

safely be considered out . Traditionally, 

the fire boss determined this, based on 

h is knowledge of fire behavior in par

ticular fuel types, intensity of the burn, 

and careful cold trailing (feeling by hand 

along the surface of the ground to detect 

hot spots that are not visible). 

Hot coals smoldering in the root 

syst ems of trees, or hot spots in deep 

peat beds could go undetected . Undoubt

edly in many cases after a fire was deman

ned, these spots went out on their own. 

In some instances, however, an increased 

drying trend or an increase in wind 

velocity could cause a reburn. Therefore 

the B LM considered extending tradition 

with technology by testing infrared 

detection systems for finding hot spots. 

DESCRIPTION OF IRRADIATION 

The operation of thermal I R systems 

is based on the principle that all objects 

emit heat (i.e ., infrared radiation). In 

frared wavelengths are longer than the 

wavelengths within the visible spectrum 
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and are not seen by the human eye 

(Fig. 1 ). Infrared sensors capable of 

detecting these wavelengths and elec

tronically converting the signals to a 

visible pattern allow detection of hot 

spots when other visible indicators (such 

as flame or smoke) are absent. 

Infrared radiation is generally broken 

into three categories: near, middle, and 

far; or short, middle, and long. There is 

considerable confusion, however, as to 

the boundaries of these categories. Since 

the term "I R energy" is often miscon

strued to suggest the concept of heat, 

it is important to note the difference 

between reflected I R and emitted I R 

(Sabins, 1978). 

Reflected infrared radiation, which 

has no thermal significance, occurs from 

.7 to 3 .0 microns. Certain film emulsions 

are sensitive to these wavelengths and it 

is this energy that is recorded by I R 

photography, and by Landsat imagery 

(Bands 6 and 7). 

Wavelengths from 3 to 14 microns 

are considered the thermal infrared por

tion of the electromagnetic spectrum. 

Certain transparent materials such as 

plexiglass, clear polyethylene, and the 

normal glass lenses of conventional 

cameras are opaque to thermal infrared 

radiation. There are, however, some very 

useful materials, not necessarily trans

parent in the visible region, that do 

transmit infrared radiation. These materi -

f- Solar 
Gamma Rays+-X-Rays +-- UV I (Reflected) Thermal 

0 I R I R 
_j 

w 
_j 
CD 
(f) 

> 

MICRONS .3 7 3 

Figure 1. Electromagnetic spectrum. 

als allow a detector to "see" thermal 

infrared wavelengths. The sighals are then 

electronically converted to a visible 

pattern that can be displayed on a cath 
ode ray tube (CRT). The operator actual

ly sees a representation of the thermal 

I R wavelengths. This process allows real 
time data acquisition capability. 

A typical thermal image is represent

ed in shades of gray. The hottest areas 

appear white and cooler areas are darker, 

with black depicting the coldest area in 

the image. Some systems represent the 

thermal image in shades of black to red, 

with the brightest red corresponding to 

the hottest area, black again representing 

the coldest. Other systems are designed 

so colors indicate temperature differences 

(blue through red indicating cool through 

warm) . 

LIMITATIONS OF THERMAL IR 

SENSORS 

Unlike radiation in the visible region 

(which is greatly affected by scattering), 

Figure 2. Atmospheric transmission: transmission of energy as a function of wave

length. The atmosphere is opaque to I R except on the "windows" shown. 

Gases responsible for absorption are indicated. 
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limit the ability of sensors to obtain 

imagery in the thermal infrared portion 

of the spectrum (ozone affects only 

absorption of infrared radiation in the 

upper atmosphere). Atmospheric absorp

tion is a function of wavelength. Only 

wavelengths within what is called the 

"atmospheric windows" can be detected 

by thermal remote sensors. An atmo

spheric window is a portion of the 

electromagnetic spectrum through which 

radiation transmission can occur. 

The thermal infrared sensors that the 

B LM evaluated (AGA Thermovision 750 
and the Hughes Probeye) detected 

radiation from 2 .5 to 5.6 microns (Fig. 

2). Some sunlight is reflected in this 

portion of the spectrum. Thermal de

tectors operating during daylight hours 

may record phenomenon related to 

reflectance. (In airborne use, however, 

this particular phenomenon only occur

red in association with bodies of water.) 

The opaqueness of glass and trans

parent plastics such as plexiglass, as 

previously discussed, requires that when 

an airborne system is used, the aircraft 

must have a removable door or a window 

that opens. 

RESULTS 

Two of the systems evaluated by the 

Bureau of Land Management proved 

successful in locating hot spots unknown 

to the fire boss or ground crews. 

Both the AGA Thermovision and 

the Hughes Probeye were completely 

portable systems that could be used 

to scan a fire from an aircraft. (We 

used a Cessna 207 with an opening front 

window, as well as several types of 

helicopters with doors removed.) 

The equipment repeatedly discovered 

hot spots along the perimeters of fires 

The Northern Engineer, Vol. 10, No. 2 



A 6,000 acre fire north of the Yukon River. Hot spots in heavy unburned fuels were 

located with thermal IR scanners and marked on photos such as this one. The photos 

were then dropped to ground crews. 

considered to be contained, much to the 

amazement of some highly qualified and 

seasoned fire line personnel. 

On one particular fire, located north 

of the Yukon River between Tanana and 

Ruby (map), a routine sca n of the fire 

perimeter detected several hot spots 

well beyond the perimeter. Thi s fire 

was discovered July 30, and reported 

to be less than 1/4 acre in s ize. It occur-

Map of Yukon River area fire showing hot spots detected beyond fire perimeter . 

.,-. Fl RE PERIMETER 

•• LOCATION OF HOT SPOTS DETECTED . 
OUTSIDE THE BURN 
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red in heavy timber and rapidly spread 

into an intense, raging fire, crowning 

on all sides. 

When the initial attack aircraft 

arrived, smokejumpers determined that 

the fire was too hot for them to jump and 

that retardant would have been ineffec

tive. Attack was delayed until August 5. 

The fire eventually burned 600 acres, 

covering two ridges and the valley be

tween . The I R scan was begun when 

the fire was considered under control 

(i.e., ground crews secured the fire 

perimeter and no additional spread was 

expected). Crews were mopping-up the 

remaining spots still smoldering on ridge 

tops and in the valley . 

As the aircraft banked around the 

eastern flank of the burn to set up for a 

scan of the western perimeter, the opera

tor was surprised to see four or five 

bright white spots appear on the CRT 

display. These spots appeared to flick er 

in heavy timber , a mixed stand of birch 

and spruce. Since th e area was well 

beyond the fire perimeter and surrounded 

by standing unburned fuels, the aircraft 

mad e several more passes to ascertain 

the exact location of the spots. They 

consistently reap peared whenever the air

craft passed the same area. 

The intensity of the fire during its 

initial run over the rugged terrain caused 

•' 

SITE LOCATION 
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Aerial view of Fire 8568 which burned 2500 acres east of Clear during 1978. It 

was thought to be contained on the east by the Totatlanika River; however IR 

scans indicated a hot spot across the drainage and a helicopter with fire fighters 

was dispatched to put out the smoldering embers. 

CONCLUSIONS 

Thermal I R scanners will not detect 

every hot spot. Embers buried in the 

duff layer of the forest floor cannot be 

detected unless at least a small amount of 

hot gas is present at the surface. Heavy 

brush and trees between the hot spot and 

the detector tend to block transmission 

of the radiation and hinder detection. 
However, since these detectors were 

incorporated into the fire suppression 

organization, there have been no reburns 

within the Fairbanks District. Thermal IR 

systems have become an extremely useful 

management tool for determining fire 

status and point of extinction. The 

calculated risk involved in demobilizing 

men and equipment during a multiple 

fire situation has been somewhat reduced. 
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a convection column to form, lifting 

burning embers high into the air and 

dropping them well ahead of the active 

fire perimeter. These embers landed in 

heavy timber and smoldered for over a 

week. No smoke had appeared during 

this time to alert either detection or 

supply aircraft. In fact, at the time of 

the IR scan, no smoke was observed . 

Ground crew digging up hot spots detected by I R scanner. Hot coals in the root 

systems of large trees such as these can smolder undetected for long periods. 

The fire boss was notified and an 

aerial photo, marked with location of the 
hot spots, was air dropped to the nearest 

crew. When the crew arrived at the proper 

location, smoke had appeared at the 
bases of several trees . 

Since these spots were located within 

a protected gully on the far side of the 

ridge, it is quite likely that the first 

indication of their presence would have 

gone unnoticed by crews working the 

center valley. 

The steep sides of the gully and the 

continuous heavy fuels would have been 

conducive to a fast-burning intense fire 

with high resistance to control. The 

ruggedness of the ter ra in and lack of 

immediate helicopte r support would have 

made control by direct attack question

able . 
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by Claus-M. Nas ke 

Transition: Econontic to Recreational Resource 

Chugach State Park 

The Northern Engineer, Vol . 10, No. 2 

Before passage of the Alaska Statehood Act in 1958, land use 
patterns in Alaska were simple. The federal government owned 
approximately 99 percent of Alaska's landmass , and except for 
resource use rest rictions in existing national parks, forests, wild-
1 ife refuges, military rese rvations, th e Naval Petroleum Reserve 
# 4 , and var io us othe r small federal land areas covering 72 mil
lion acres, the bulk of Al aska's 302 million acres lay within 
the vacant, unapp ropriated, and unreserved public domain. 

Residents used t he surface and subsurface resources of that vast 
area subject to fa ir ly simple rul es . 

To give the new stat e a reso urce base, Congress provided 
in the 1958 Statehood Act that ~02.5 million acres of general 
grant lands from the "vacant , unappropriated and unreserved" 
lands could be se lected by t he new state within 25 years. Alaska 
was also enti tl ed to University and Mental Hea lth lands granted 
before statehood, to 400,000 acres from the publ ic do main, 
and to 400,000 acres from the national forests for community 
development and recreation . Th e new sta te slowly began selec
ting its statehood entit lement and began to classify lands ac
cording to their best use. 

In 1971 Congress passed the Al aska Native Cl aims Settl eme nt 
Act . Under its provisions, Al aska 's Eskimos, Al euts, and Indi ans 
were to receive 43.7 million acres of land. Un der Section 17 
(d) (2) of ANCSA, the Secreta ry of the Interior was to withdraw 
up to 80 mil lion acres fo r consideration by Congress as additio ns 
to, or new units of, the Nati ona l Park , Forest, Wildl ife Refuge, 
and Wild and Scenic Rivers Systems. 

After 1971, th e scramb le was on to determine ownership and 
use patterns of Al aska's lands. Soon conservation and deve lop
ment interests were pitted aga inst each other . It will take decades 
to sort out who owns what lands, and what act ivities will be per 
mitted on which lands. 

By 1977 th e Alaska state legis latu re had created a state park 
system encompassing 1,487,193 acres; certain ly more will be 
added to the park system from tim e to time. Much of the land 
within th ese newly created parks has great hi storica l significance, 
usua lly because its economic value gave rise to the human activ
ity that is th e very substance of hi sto ry . Th e fo llowing article 
beg ins a series di scussing three Alaskan parks from that his
torical perspective. 
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The Chugach Mountain Range, some 
250 miles long and 60 miles wide, ex
tends from Knik and Turnagain Arms on 
the west to Bering and Tana Glaciers and 
Tan a Rivers on the east. On the north 
the range is bounded by the Copper and 
Chitina Rivers. 'Chugach' is an Eskimo 
Tribal name first recorded by the Rus
sians and variously spelled by them as 
'Chugatz ' and 'Tchougatskoi.' In 1898 
Captain William Ralph Abercrombie, a 
United States Army explorer and former 
aide to General N. A. Miles, spelled the 
name 'Chugatch' and applied it to the 
mountain range of which Chugach 
State Park is now a part. 

Sou rdoughs and cheechakos alike 
cannot help being impressed time and 
again by the grand and awesome country 
around Cook Inlet. To the north of the 
inlet towers the snow-capped Aleutian 
Range, complete with several extinct 
as well as active volcanoes, which merges 
with the Alaska Range and its great 
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peaks, such as Mounts Foraker , Hunter, 
and McKinley. To the east of the inlet 
lies the Kenai Peninsula. Glaciated 
lowlands of ground moraine and outwash 
plains topography border the Kenai and 
Chugach Mountain Ranges with their 
glaciers and ice fields. Finally, beyond 
the upper reach of Knik Arm rise the 
rugged ridges of the Talkeetna Mountains 
which complete the mountainous nng 
around the Cook Inlet basin. 

The whole region has a fairly moder
ate climate with four well -marked sea
sons . The tempering influence of the 
Japanese current and the proximity of 
the surrounding mountains are the main 
climatic determinants. The Chugach 
Range keeps out the warm, moist air 
from the Gulf of Alaska, reducing local 
precipitation to a mere 10 to 15 percent 
of that common on the Gulf of Alaska 
side. The Alaska Range , on the other 
hand , stops the cold air coming from the 
interior which lies to the north . Winter 

Cabins near Girdwood, showing 

terrain in that area. Prospectors 

found gold in the Girdwood dis

trict at the turn of the century. 

(All contemporary photographs in 

this article are courtesy of 

Charles R. Wilson.) 

extends from mid-October to mid-April, 
with periods of clear, cold weather 
alternating with cloudy, mild conditions. 
Although Cook Inlet has much floating 
ice, the high tidal fluctuations maintain 
at least some open water throughout 
the year. Snow depth normally does not 
exceed 15 inches. 

Nearly a third of Alaska's moose 
thrive in the Cook Inlet region because 
of the favorable range conditions brought 
about by man-caused fires. Dall sheep 
occupy the higher elevations of the 
Chugach and Kenai Mountains and some 
goats live in the eastern mountains. 
Brown and grizzly bears exist in small 
numbers, while black bears are relatively 
abundant. Most of the smaller fur
bearing animals are plentiful, while 
upland game birds are represented by 
three ptarmigan species as well as the 
spruce grouse. The coastal lowlands 
around Cook Inlet support limited 
numbers of breeding waterfowl. During 
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the fall migration south, thousands of 
ducks and geese stop to rest. 1 

THE PAST AND ITS PEOPLE 

It seems certain that a sparse Tanaina 

Indian population occupied the Cook 

Inlet region by the 1770s and 1780s, 

subsisting entirely on the fisheries and 

wildlife resources. These people had 

been relatively late arrivals, because 

archaeologists suspect that Pacific Eski

mos occupied the Cook Inlet region at 

least seasonally, beginning some time 

before A. D. 1000 and lasting perhaps as 

late as A. D. 1700. The Tanaina Indians 

apparently moved into the area no earlier 

than A. D. 1650 and no later than the 

1770s when a number of Europeans, 

including Captains James Cook, Nathaniel 

Portlock, George Dixon
2 

and John 

Meares, encountered them. 

In late May of 1778 the great English 

navigator, Captain James Cook, impa

tiently sailed up the Inlet which was later 

named in his honor. Cook wanted to 

continue his explorations in a southerly 

direction since he feared that the naviga

ble season would pass all too soon. Even 
though the Captain did not believe that 

he had found a passage, he continued 

into Turnagain Arm on June 1, 1778. 

There was no ice in the Arm and the 

lowlands were free of snow although the 

mountains were still covered. Cook 

remarked that " ... if I had not examined 

this place it would have been concluded, 

nay asserted that it communicated with 

the Sea to the North, or with one of 

these bays to the East. " 3 On the after

noon of the same day, Cook dispatched 

one of his officers with two armed 

boats to land on "the northern point 

of the lowland on the SE side of the 

River" and take possession. Mr . King, 

the officer in charge, later recalled that: 

we ... hoisted English colours on a pole 
& took possession by turning a turf & 
c- left a bottle with a paper in it whereon 
was wrote the Ships names, & that of 
the Capt. & time of our being here as is 

usual on these occasions & each drank a 
bumper of Porter to his Majesties health. 4 

While on shore, King and his crew met 

several natives and exchanged various 

trinkets for some skins and salmon and 

halibut. On June 3, a little furthe r down 

the Arm, "a good many" Indians visited 

the ships and brought with them "a 

quantity of very fine Salmon" which 

they again exchanged for anything they 

could get . Cook thought the natives 

similar to those who inhabited Sandwich 

Sound, but essentially different from 

those of Nootka or -King George's 

Sound. 5 Frederica de Laguna later ob
served that Cook probably had encount

ered Athabaskans who had adopted 

much pf the culture of their Eskimo 

neighbors and therefore differed from the 

usual Indian. 6 

Cook was struck by the fact that the 

natives used iron knives and spears and 

wore a few glass beads , "the only things 

we saw amongst them that were not of 

The wharf at Knik around the turn of the century. Miners "received their supplies from small vessels which landed at Knik." (Photo

graph courtesy of the 0. G. Herning Collection, University-of Alaska Archives, Fairbanks.) 
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School building at the town of Knik in the early 1900s. (Photograph courtesy of the 0. G. Herning Collection, University of Alaska 

Archives, Fairbanks.) 

their own Manufacture." He speculated 

that the aborigines probably had received 

these items in trade from their neighbors 

who, in turn, must have obtained them 

from the Russians. For, as the Captain 

speculated: 

I will be bold to say that the Russians 
were never amongst these people, nor 
carry on any commerce with them, 
for if they did they would hardly be 
cloathed in such valuable skins as those 
of the Sea beaver; the Russians would 
find some means or other to get them all 
from them. 7 

In any event, Cook was correct in 

his assumption about the Russians. Ever 

since Vitus Bering's time they had been 

advancing along the Aleutians toward 

the American continent. Before Cook, 

however, the easternmost point they 

reached had been Kodiak lsland.8 

The Captain's men had taken advan

tage of the voyage and bartered furs 

from the natives in Cook Inlet. They 

later sold these to the Chinese in Macao 

who were "very Eager to purchase them 

and give us from 50 to 70 dollars a 

skin ... for what we bought with only a 

hatchet or a Saw."9 
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ECONOMIC APPEAL 

Fur, then, was the magnet which 

attracted Caucasians to Cook Inlet, 

and as early as 1786, the Russians estab

lished a fort among the natives on the 

Kenai Peninsula. The aboriginal inhabi

tants of the area long had utilized various 

natural routes to bring their wares to 

market. Indians from as far away as the 

Copper River traveled the valley to the 

Matanuska River to deal with trading 

ships and to Knik Station after its later 

establishment. The Susitna River and 

its tributaries drained a vast area and 

formed another natural communication 

route, carrying the hunters and trappers 

to Susitna Station near the mouth of the 

river. There were other trading networks 

as well. 

Few white men, however, penetrated 

inland until prospectors began exploring 

the area in the 1880s. The discovery of 

gold on Turnagain Arm in 1888 led to 

further efforts in the Susitna and Mat

anuska Basins. 1 0 In another ten years, 

the region contained a number of traders 

and settlers, and George W. Palmer kept 

a store at Knik Arm in the late 1880s. 

The discovery of placer gold in 1896 

resulted in a further influx of people. 

Miners laboriously hacked out primitive 

trails which, in time, connected the 

scattered camps and finally tied together 

the region between Cook Inlet on the 

south and the Talkeetna Mountains on 

the north, the Matanuska River in the 

east and the Susitna in the west. The 

inhabitants received their supplies from 

small vessels which landed at Knik . As 

hard rock followed placer mining, the 

population of Knik grew to several hun

dred and it became a small but viable 

community. The federal government 

eventually established a post office in 

1905, and by 1910 Knik had a popula

tion of 118 souls, while the Matanuska 

Valley contained some 500 settlers. 

Four years later Knik boasted several 

roadhouses and stores, a school, churc\ 

and a population of 250 pioneers. 1 

In 1908 prospectors discovered gold 

in the lditarod region on the Kuskokwim 

River far to the west and a new stampede 

ensued. An overland winter trail, made 

necessary by the seasonal closure of the 

water route through the Bering Sea and 

the Yukon River, was opened within a 

short time. During the winter of 1910-

1911 the Alaska Road Commission asked 
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Map of Chugach State Park (shaded areas), showing the park boundaries. Both Knik Arm and Turnagain Arm are part of Cook 
Inlet. The park contains land that has great historical interest, and is a major recreational area for the population of greater Anch

orage. 
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W. L. Goodwin and a party of nine men 

to survey and measure the route prepa

ratory for its improvement as a mail 

trail because Congress had a~ropriated 

$50,000 for this purpose. 1 Part of 

the old lditarod Trail lies within the 

boundaries of Chugach State Park. That 

portion of it which lies on the Crow Pass 

side is included within the Chugach 

National Forest and is maintained by the 

United States Forest Service. The trail 

needs reconstruction only from the 

National Forest-State Park boundary 

down Raven Creek to Eagle River, and 

from there downriver to the State Park 

boundary . Portions of the old trail are 

still recognizable in some areas, especially 

along the upper reaches of Raven 

Creek. 13 

The lditarod Trail ran from Seward 

on the Kenai Peninsula, following the 

tracks of the old Alaska Central Railway 

to its end at mile 54 and on to Girdwood. 

The trail climbed up Crow Pass and 

descended the other side, following 

Raven Creek until its confluence with the 

Eagle River which it then paralleled to 

tidewater at Knik Arm. Pioneers, miners, 

and prospectors skirted around the end 

of Knik Arm until they reached the town 

of Knik proper. From there the route 

went through the lowlands of the Susitna 

Valley and up to Skwentna, over Rainy 

Pass in the Alaska Range on to McGrath, 

then to the town of Flat and on up to 

the lditarod camp . A continuation of 

the trail went from Ophir to Kaltag, 

skirted Norton Sound and ended in Nome 

for a total distance of some 958 miles 

from its beginning in Seward on tide

water. 

Restless prospectors found gold in 

different locations in Alaska, including 

the Girdwood district at the turn of the 

century. The area is located along the 

lditarod Trail near the head of Cook 

Inlet, on the northern shore of Turnagain 

Arm. As late as the 1 930s there were only 

a few people near Girdwood and Crow 

Creek and a few prospectors who roamed 

the hills during the summers. Girdwood 

itself contained a store, hotel, a forest 

ranger's cabin, a post office and a dozen 

or so other buildings with 25 to 50 

permanent residents. From the railroad 

a surfaced road extended about five miles 

along the western side of Glacier to Crow 

Creek and about two and one-half miles 

up Crow Creek Valley. An unsurfaced 

tractor trail connected the end of the 

finished road with the summit of the 

divide between Crow and Raven Creeks, 

and then followed down Raven Creek to 

Eagle River. 

Prospectors had discovered pay

streaks on California and Raven Creeks 

in 1895 and 1896, respectively, but no 

gold was produced until 1898. Most of 

the development in mining took place 

View along Turnagain Arm, near the area of Girdwood. 
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between the turn of the century and 

1 915, and there were no new discoveries 

after 1915. The Crow Creek drainage 

basin contained most of the placer 

ground as well as most of the promising 

lode prospects. A number of claims were 

located near the head of Crow Creek, 

among them the Bruno Agostino Mining 

Company and the Bahrenberg and Jewel 

prospects . The latter, at one time, com

prised a complete mill outfit with water 

wheels and power equipment, compres

sor, assay office, bunkhouse for the 

workers, and a tramway from the mining 

tunnel to the mill. Over time, however, 

a number of snowslides destroyed much 

of the equipment. Generally speaking, 

miners filed many claims throughout the 

area and worked a few for varying per

iods. By the 1 930s mining activity had 

largely tapered off. 14 

RECREATIONAL TRIUMPH 

After the Second World War, the 

region's close proximity to Anchorage, 

which was becoming Alaska's largest 

urban center, soon awakened interest 

in its recreational potential for large 

numbers of city dwellers. Members of 

relatively small special interest groups, 

such as the Nordic Ski Club and the 

Mountaineering Club of Alaska, had 

already been using the area. The recent 

explosive growth of the Anchorage 

metropolitan area, however, soon posed 

a variety of problems. Private land. 

acquisitions blocked public access into 

the Chugach Mountains and the accumu

lation of garbage at various entrance 

points became an eyesore to many citi

zens, often newly environmentally con

scious. Despite pressures for wider 

recreational opportunities, little or no 

maintenance of foot paths and trails took 

place, nor were sorely needed camping 

places developed. In addition, haphazard 

use and development endangered the 

vital Anchorage watershed area. 

The clash of interest between those 

trying to protect their private holding 

from constant intrusions as well as those 

seeking legitimate recreational outlets 

rapidly led to the founding of various 

groups interested in conservation, hunt

ing, hiking, historical preservation, wilder

ness, dog sledding and snowmobiling, 
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Cabin near Girdwood, an early mining district. 

among others. Thereupon, a number of 

state legislators from Anchorage, among 

them Dr. Helen Beirne, Joe Josephson, 

and Lowell Thomas, Jr., expressed 

interest in establishing a state park. 

Dr . Beirne introduced a bill in the 1970 

State Legislature which became Chapter 

112 of Alaska's Cession Laws, making 

the more than half-million acre Chugach 

State Park a reality .15 

The park is not only located in an 

area of prehistorical and historical inter

est, but with the increasing growth of 

the Anchorage metropolitan area, more 

and more urban citizens will enjoy the 

opportunities offered by this State 

Park. 
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by Gerald M. England 

Cogeneration at the 

University of Alaska Heating Plant 

Since January 1964, campus heat 

at the University of Alaska, Fairbanks, 

has been provided by distribution of 

low-pressure steam produced at a cen

tral heating plant. It is housed in the 

Ben J. Atkinson Building, named for 
the first director of the physical plant, 

and dedicated on May 19, 1968. 

The basic plant generating equip

ment included two Erie City field

erected boilers, each rated at 50,000 

lb/hr and delivering steam at 600 pounds 

per square inch, gauge (psig) and 750°F. 

The boilers are spreader-stoker-fired 

(Fig. 1) and fueled with a low grade 

sub-bituminous coal, delivered directly 

to the plant by railroad from the Healy 

coal fields 112 miles south of Fairbanks. 

Auxiliary equipment includes regen

erative air preheaters and mechanical 

flyash separators, along with pneumatic 

combustion controls. Bottom ash and 
flyash are removed with a vacuum ash 

system. Firing aids for maximum ef

ficiency and minimum stack em1ss1ons 
include an 0 2 analyzer and a smoke 

density indicator. 

Although the system operates pri

marily as a heating plant, there are two 

4, 160-volt General Electric steam turbine 

generators, each rated at 1 ,850 KW. The 

turbines are used primarily as pressure 

reduction units. They are non-condensing 

and exhaust at 25 psig and 300°F. This 

exhausted low-pr~ssure steam is then 
utilized for campus heat; it is distributed 
through three miles of walk-through 
utilidors to all major buildings.These 
utilidors serve as the major utility arteries 

of the campus, carrying steam, conden
sate, domestic and fire protection water, 

compressed air, telephone lines, and both 

primary and secondary electrical distribu

tion systems. 
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FACILITIES UPGRADED 

In 1970, a major upgrading of the 

plant facilities was undertaken, with the 

installation of a new 100,000 lb/hr oil

fired Erie City packaged boiler with the 

same output characteristics as the base 
generation units (Fig. 2) . This new boiler 

was capable of coming on line under full 

load in 20 minutes. This is made pos

sible by a 600 psig steam coil in the mud 

drum which maintains the boiler at 425 

psig. (At present the total plant load 

at -50°F is about 85,000 lb/hr; there

fore, a failure on one coal-fired boiler 
would result in a loss of steam to the 

campus.) 

In 1972, further expansion included: 
(1) Construction of a 1.5 million gallon 

water storage tank; (2) Installation of 

steam absorption refrigeration equipment 
for air conditioning major buildings; (3) 

Installation of a steam turbine boiler feed 

pump and both steam turbine driven 
and electric fire pumps; and (4) Expan

sion of the utilities monitoring system 

which monitors equipment in the 234,000 

sq ft Library-Fine Arts Complex. In ad
dition, heating plant personnel are re

sponsible for operating the campus 

water treatment plant and serving as 

24-hour dispatchers for campus emer

gencies. 

From 1964 to 1975 the plant oper

ated as a heating plant, using all the ex

haust steam from the steam turbines to 

heat the campus. Heating with exhaust 

steam limited electrical generation, in 

that the quantity of generation was 

dependent on the campus heating load. 

During this period, purchased electri

cal energy cost about 2¢ per kilowatt

hour, and a generation system dependent 

on the heating load proved economically 

The Ben J. Atkinson Building (photo by David R. Brown). 
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Figure 1. Number 2 stoker fired boiler (photos on this page 

are by David R. Brown). 

Figure 2. Number 3 oil fired boiler (package type), installed 

in 1970. 

acceptable until 1975 when electrical 

rates increased significantly. 

In March of that year an article in 

the Fairbanks Daily News -Miner dealt 

with the Golden Valley Electrical Asso

ciation fuel surcharge. (GVEA is the 

local electric co-op serving the greater 

Fairbanks area outside the city limits . ) 

This surcharge was no secret to us, since 

we had been paying the extra cost as 

early as July 1, 1974. But by March, it 

had become quite evident that the fuel 

surcharge would increase our power 

costs to a point considerably above the 

fuel costs for self-generation . 

THE PROBLEM 

If, however, we were to significantly 

increase our self-generated production of 

electricity, we would have to devise a 

method to overcome the plant's depen

dence on the campus steam heating load. 

This problem was, of course, most acute 

in summer when steam requirements 

were minimal. 
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A natural response to the problem 

would have been to install a steam con

denser sized to the full load of the gen

erators, so that whenever process steam 

for heating was not needed, the con

denser could be used to maintain and 

peak electrical generation . But a full 

size condenser would add a signifi

cant element of redundancy, since the 

heating season is long (approximately 

14,000 degree days) and the condenser 

would operate at full capacity for only 

a short time each year. 

We finally decided to experiment 

with a less expensive approach, a modu

lar type air-cooled condenser which 

would handle only a portion of the con

densing requirement . This system could 

parallel the heat system condensing 

load and quickly be energized to take up 

some of the slack as the heating require

ment decreased on a daily or seasonal 
basis. 

If the economics of the system 

proved favorable, we could add more 

banks of condensers later to increase 

capacity. 

STEAM CONDENSER INSTALLED 

Funding for the purchase of an air

cooled steam condenser was approved 

by the University's Board of Regents on 

May 18, 197 5. The contract for the con

denser was awarded to Happy Company, 

a Division of Thermo Tech., of Tulsa, 

Oklahoma on June 12, 1975. Shop 

drawings were approved on June 24, 
1975, and shipment by truck was sched

uled for not later than August 31, 1975. 
Upon the award of the construction con

t ract for the condenser, all auxiliary 

equipment was ordered and installation 

of piping was begun (Fig. 3). 

The condenser arrived at the Univer

sity of Alaska Power Plant on Septem

ber 2, 1975 at 7 a.m. A crew of six me

chanics and two electricians began as

sembling the unit two hours later (Fig. 4). 

The condenser was completed, tested, 

and put into full service by 7 p.m. on 
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Figure 3. A prefabricated condenser inlet 

manifold. 

September 5, 1975. This was no small 

accomplishment; the assembly crew knew 

that this was the first such installation 

in the Fairbanks area, and possibly in 

the State of Alaska, and worked enthus

iastically. 

The condenser is of the dry type , 

contribut ing no vapor to the atmos

phere and, therefore, not adding to the 

Fairbanks ice fog problem. (The only 

contribution to the ice fog problem 

from the power plant is emission from 

the boiler stack . ) The condenser is 

similar to an automobile radiator ex

cept that it is about 12 feet wide and 

36 feet long lying horizontally (Fig. 5). 

Under the tube bank are two six-bladed 

motor-driven fans 11 feet in diameter. 

The blades are variably pitched to force 

the required amount of air across the 

tube bank to condense the steam. 

This system allows maximum use 

of coal-fired boilers by increasing our 

low-pressure steam demand; thus we can 

use coal rather than purchase the more 

expensive oil-generated electricity . The 

system will condense 30,000 lbs of 

steam at 20 psig and 300°F to con

densate at 180°F . This enabled us to 
go from an average annual generation 

of 10,000,000 Kwh to about 19,000,000 
Kwh. 

We have had our fair share of prob

lems, including a freeze-up of the unit 

the first time the temperature reached 

-10°F. In the spring of 1976, we in

stalled over-the-side recirculation : this 

solved all freezing problems (Fig. 6). 

By this method the entering air tempera

ture is controlled to a minimum of 

+40°F by recirculating hot discharged 

air to the inlet side of the fans . 

By the summer of 1977, we were 

paying an average of 5¢/ Kwh surcharge 

on fuel costs for power generated by 

GVEA, while the condensing system 

allowed us to generate our own elec

tricity for about 2 .8¢/ Kwh . 

CONTROLS 

Design of controls for the condenser 

is based on advice from the manufacturer 

and on our knowledge of plant operating 

conditions. A remote control panel lo

cated inside the plant consists of : a start

stop station with indicator I i ghts for each 

fan; an open-close station with indica

tor lights for the louvers; a thermo

couple indicator with 30 pushbutton 

selections for monitoring temperatures; 

a pneumatic control station to operate 

the input steam valve ; a steam flow meter 

readout for load monitoring; and a nine 

point alarm panel. The system gives 

plant operators full control of the con

denser from a single panel. 

The temperature indicator with push 

button selector switches is calibrated for 

ISA type J thermocouples. It is wired 

to read inlet steam temperatures, conden

sate discharge temperatures from each of 

the four tube bundles, average condensate 

temperature after the steam traps, inlet 

air temperature to the tubes, and dis

charge air temperature from each fan. 

Pneumatic controls are used to adjust 

the fan blade pitch and to hold the lou 

vers open. The fan blade pitch is con

trolled by condensate discharge temp

erature. As condensate temperature de

creases, the fan blade pitch decreases, 

thus reducing the air flow across the tube 

bundle. If the condensate temperature 

Figure 4. Assembling the fan chamber for the Number 1 

condenser. 
Figure 5. Number 1 condenser (all photos on this page are 

by Charles Wallace). 
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Figure 6. Adding a recirculation duct to Number 1 condenser (photo by Charles 

Wallace). 

continues to fall, a temperature switch 

sends an alarm to the control panel to 

alert the operator. 

The pneumatically operated louvers 

are electrically interlocked to both fan 

motors to stop the fans on loss of control 

air pressure to the condenser . The louver 

controls are also interlocked to the fan 

control circuits so the operator cannot 

shut them off accidentally when either 

fan is running. 

A Fisher fish-tail butterfly valve 

controls steam pressure to the condenser. 

The valve itself is controlled by an auto

manual station . In the manual position 

the plant operator adjusts the flow as 

required by plant operating conditions. 

In the automatic position the valve is 

controlled by distribution steam pressure. 

A third method of controlling 

inlet steam pressure is by valving all 

the turbine exhaust to the condenser 

and regulating steam flow by control 

ling the turbine load . 

SECOND CONDENSER INSTALLED 

During low heating demand periods, 

our generation was reduced because of 

the plant's inability to condense all the 
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exhaust steam. A second condenser al

lows us now to run both turbine gener

ators at full load for all seasons of the 

year. The second condenser provides 

backup condensing capacity for shut

down and overhaul on Number 1 con

denser. 

Number 2 condenser went into 

service October 1977. In fiscal 1977/78 
our net generation had increased to 

20,800,000 Kwh. In fiscal 1978/79 
our estimate is 22,000,000 Kwh gen

erated. Between 1975 and 1979 we 

reduced our power purchases from 

15,000,000 Kwh to about 3,000,000 
Kwh by running our two turbine gener

ators at 1 00% I oad. 

The two condensers combined can 

move about 700,000 CFM of air across 

heat exchangers to condense the steam. 

(As a note of interest, the central power 

plant at the Valdez pipeline terminal is 

using air cooled condensers to avoid 
thermal pollution.) 

In fiscal year 1977/78 the new 

boiler controls were completed on the 

two coal-fired boilers. The new controls 

are electronic and give much better 

combustion control; they automatically 

regulate excess 0 2 in the boiler outlet . 

The lower the 0
2 

and the closer it is 

controlled, the greater the boiler ef

ficiency. 

We are in the process of installing 

additional generation equipment in the 

plant; our intent is to install a 10,000 Kw 

turbine generator and an air cooled con

denser. Number 3 condenser will oper

ate at 6" HgA exhaust pressure. Our 

existing turbines run at 20 psig back pres

sure using about 21 lbs of steam / Kwh. 

The new turbine will be about 11 lbs/ 

Kwh. Considerably more power will then 

be generated without further steam 

boiler installations. 

Our experience with the air-cooled 

condensers has conclusively demonstrated 

that variable load cogeneration systems 

can operate economically and reliably. 

The exercise has proven itself through 

dollars saved. 

Working in the energy field is ex 

citing and challenging. We are faced 

with rising energy costs and technolo

gical changes that give us the oppor

tunity to change our thinking and oper

ating procedures on a continuing basis. 

The operating budget for the power 

plant is in excess of $2,250,000 and 

we are on a continuing program of 

equipment upgrade and replacement. 

In April 1979, we completed a two

year changeout of all the combustion 

controls to electronic state-of-the-art 

technology. The University administra

tion has allowed freedom to make changes 

and acquisitions of equipment to improve 

our operation. As a result, the plant has 

operated more than 15 years without 

a major equipment failure, and we hope 

that this can continue. 

* * * * 

Gerald M. England received his tech

nical training at the Southern Alberta 

Institute of Technology (SAlT) in Cal

gary, Alberta, and came to the United 

States in 1964 as Shift Supervisor at 

the University of Alaska's new power 

plant. In 1967 he became Superinten

dent. He is licensed as a Power Plant 

Operator in both Alberta and Alaska, 

and is certified as a First Class Boiler 

Operator in Alaska. 
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by Daniel W. Smith 

Department of Civil Engineering 
University of Alberta 

The Second Symposium on 
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UTILITIES DELIVERY IN 

NORTHERN REGIONS 

The Second International Utilities Delivery in Northern Regions Symposium was 

held March 19-21, 1979 in Edmonton, Alberta. The meeting was attended by over 

250 engineers, scientists and manufacturers from North America and Denmark. During 

the three day meeting 28 presentations were made on topics of utility programs, 

energy and water conservation, technology applications, fire protection, operation and 

maintenance, heat tracing and thawing, computer applications and eight case studies. 

A highlight of the meeting was the banquet address entitled "Building the North" 

by Dr. Eb Rice, Department of Civil Engineering, University of Alaska. Dr . Rice 

discussed the changing objectives and attitudes of northern residents and the impact 

of these changes on the services to be provided. The development of truly appropriate 

and acceptable technology for remote northern locations is yet to come. 

At the meeting the product of two years of effort was released in the form of the 

"Cold Climate Utilities Delivery Design Manual." The Manual was prepared through 

the joint efforts of the Northern Technology Unit, Environmental Protection Service; 

U.S. Army Cold Regions Research and Engineering Laboratory; Indian Health Service, 

U.S. Public Health Service; Department of Public Works, Government of the North

west Territories; U.S. Environmental Protection Agency; along with representatives 

from the University of Alberta and the University of Toronto. The Manual was written 

to serve as a guide to those generally unfamiliar with cold climate considerations for 

water supply, wastewater management, solid waste disposal, fire protection and energy 
management . The Manual will be subject to review and revision each year or as new 

information is identified or developed which should be included. 

The evolution of the water and sanitation program in the Northwest Territories 

was presented in a paper by Vern Christensen . Efforts related to design procedures 

standardization, computerized management decision aids, and the understanding and 

application of water conservation technology were identified. Gunnar Rosendahl 

discussed the planning, design and construction of utilities systems in Greenland . The 

subjects of water supply, sewers and solid waste services were covered along with fire 

protection . 

Water and energy conservation alternatives were presented by Jim Cameron. 

He discussed the need for and use of water along with a description of water conser

vation devices and reviewed the cost of water and the savings due to conservation. 

This was followed by a presentation by Tim Bergin of the Alaska Department of 
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Environmental Conservation on the use of wind-generated electric power for sanitary 

services at Council, Alaska. Dr. Terry McFadden reported on the use of waste heat 
from a power generating plant for agricultural enhancement in northern areas; his 

group found that proper subsurface application of waste heat greatly increases crop 
yield and indeed makes viable some crop production efforts. 

Michael McGarry presented interesting approaches being taken through the 

International Development Research Centre to encourage the application of appro
priate technology for water supply and waste disposal in northern communities. 

Technology applications in Ontario were covered by M. Fielding and Brian Cooper. 
Fielding summarized current studies of freeze problems in Keewatin and of manhole 

displacement in Thessalon. The second part of the presentation, given by Brian Cooper, 

concerned the use of pressure sewer systems in the township of Temagami. He pre
sented design criteria and cost information. Fred James, Department of Public Works, 
N.W.T ., reviewed and evaluated the use of shallow buried pipe systems. It was con

cluded that the system presented was "second to none" in performance. A. Whyman 
reviewed the applications of preinsulated polyethylene piping. 

The second day began with an hour and a half discussion of fire protection needs 
1n northern communitites. Dr. Gary Heinke led the discussion by panel members, 

Lynn Adrian, Government of the Northwest Territories; Dr. Bill Ryan, U . S. Public 

Health Service ; and Gordon Whatmouth, Dominion Fire Commissioner. 

The operation and maintenance of sanitation facilities in Alaskan rural com

munities were discussed from two different points of view. Dan Rogness, U.S. Public 

Health Service, discussed considerations and approaches used in native villages where 

piped water distribution and wastewater collection systems were installed. Jon Scrib
ner presented the paper by Dr. Jerry Sargent, Alaska Department of Environmental 

Conservation, on the operation and maintenance, and maintenance assistance programs 

practiced by the Department in relation to the Village Safe Water central facilities 

which they have constructed. 

The topics of heat tracing and thawing were discussed from three points of view. 

R. Tracey of Ricwel, Inc. discussed the application of skin effect current tracing for 
freeze protection of water systems. George Tarbutton, Thermon Manufacturing, 

reviewed the use of electrical heat tracing in northern water and sewer systems. Mr. 

Ross Currey discussed the backup system if all else fails, the thawing of frozen water 

services. He reviewed several design details which would make the job of thawing easier 
and less expensive. 

Computer applications to the area of northern utilit ies design and analysis was 

examined from three points of view. David Kent presented information on a geo
thermal model, and described application of the model to the design of the Dawson 

City water and sewer system and to a water tank in Norman Wells. A thermodynamic 

analysis of the water distribution system in lnuvik, Northwest Territories, using a 
computer program series called Hydrotherm was discussed by J. A. Hull, who ident

ified several potential problems and design considerations. William James presented 
general information on a comprehensive computer program for examining alternative 

distribution system designs. 

Captain Tony Chong reviewed the development of a water supply system at Alert, 
Northwest Territories. A new intake structure, 2.5 km, 76 mm supply line and treat

ment facility were described. J. R. Prentice discussed the evolution of the waterworks 
for the City of Yellowknife : in 1947 and 1948 the first portion of a dual main dis
tribution system was installed, and the extensions were continued through the 1960's. 

A new water source and continued community growth led to the installation of a 

single main recirculation system. 

Problems caused by snow and snow drifting in Baker Lake, Northwest Terri
tories, were discussed by Kenneth Adam of Templeton Engineering. Snow-modelling 
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techniques were utilized in an attempt to reduce water supply and wastewater col

lection problems. 

The development of a large-scale remote housing project in Alaska was described 
by Bill Robertson of R & M Consultants. He discussed field testing programs and 

procedures as they contributed to the development of acceptable methods for waste
water disposal. Tom Livingston of Construction Systems Management described the 

development of a design process for rural schools in Alaska. The effort resulted in a 
three-volume report covering 'design determinants and options,' 'methodology,' and 

'field data.' 

Ken McAmmond identified some of the health problems due to poor wastewater 
management practice in rural areas. He presented one alternative for improved manage

ment, the modified low-pressure communal sewage disposal system. The system makes 

~se of septic tanks, automatically controlled sewage pumps, plastic pipe and a remote 

lagoon. 

A paper prepared by Loren Leman on the water and sewer systems being planned 

for Barrow, Alaska was presented by Dan Rogness. The paper listed some of the al

ternatives being evaluated for the community. 

W. W. Irwin of M. M. Dillon Ltd. discussed the approaches to the new water and 

sewer services designed and installed in Norman Wells, N.W.T., including design consid

erations, system concepts, materials selection, and design details. He also described 

systems above ground and below the ground surface , service connections, hydrants, 

road crossings, manholes and the water storage tank. 

EDITOR'S NOTE 

Though we learn of some of the 
meetings, publications, and even "Noted " 
items presented here through so-called 
news releases that are thinly-disguised 
advertisements, none of TNE's "back 
of the book" material represents bought 
space. We do not print paid advertise
ments, nor do we intend to imply en
dorsement of any product, publication, 
or organization by mentioning it here. 
Our intention is to pass along odds 
and ends of information that may be 
useful, interesting, or entertaining to 
our readers. So look on it as gamblers' 
chances on both sides : we 're betting 
that some of this diverse material will 
do some service, and -- if you try to put 
some of it to use -- you're betting that 
the meeting won't bore you, the book 
misinform you, the quoted official mis
lead you. Let the reader be wary, and 
be assured that we of TNE are not 
lining our pockets from paid announce
ments. 

* * * * 
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MEETINGS 

The first call for papers is out for the 

Second International Symposium on 
Ground Freezing, though the meeting 
itself will not be held until 24 - 26 June 

1980, at the Norwegian Institute of 
Technology in Trondheim. The organi 
zers' announcement states that the sym

posium will be directed toward the end
users, but will be concerned with all 

theoretical and practical aspects related 

to artificial or enhanced ground freezing. 

Authors dealing with practical subjects 

are encouraged to state problems that 
should be dealt with by research, and 

research or theoretical papers should be 
concerned with problems of practical 

interest. This symposium, like the first 
ISGF held in 1978, will stress the inter
disciplinary aspects of problems to help 

bridge the gap between theory and 
practice . 

Abstracts should be approximately 
200 words and must be submitted to the 

Symposium Organizing Committee before 

1 October 1979; deadline for full papers 
is 1 February 1980. The registration fee 

is N. kr. 1500, which includes preprints, 

a banquet, reception, and lunch every 
day of the meeting. (At press time, 

$1 U. S. was equivalent to about 5.5 

Norwegian kronor.) If you plan to sub

mit a paper or to attend, please write to 

The 2nd International Symposium on 
Ground Freezing, Director of Studies, 
The Norwegian Institute of Technology, 

-N - 7034 Trondheim - NTH, Norway. 

* * * * 

The Metropolitan Association of 

Urban Designers and Environmental Plan

ners is sponsoring an Urban Planning and 

Design Study Mission to the People's Re

public of China, August 14 - Septem

ber 2, 1979. This is MAUDEP's second 

study mission to China, which indicates 

that they have enough experience with 

the People's Republic to keep their tour 
announcement's promise: "The format 
of the program will be of general pro

fessional interest, involving the exchange 

of professional experiences." You don't 
have to be a MAUDEP member to join 
the study mission, but you should be pre-
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pared to part with nearly $3,000 for reg

istration, travel, visas, room and board. 

For more details, call (212) 747-1755, 
or write MA UDEP China Study Mission, 
cjo Conference Service Bureau, Suite 
1223, 17 Battery Place, New York, 
NY 10004. 

* * * * 

The 30th Alaska Science Conference, 

to be held 19-21 September in Fairbanks, 

will not include special workshops or 

meetings specifically devoted to northern 

engineering, but there are sure to be pa

pers and sessions of interest to engineers 

working in the north. The organizers 

reported that they had received more 

than 100 titles by the first week in June; 

though this represents already more pa

pers than were presented at last year's 

conference, they are still accepting fur

ther submissions. They want titles as 

soon as possible, and abstracts (1,000 

words maximum) by 1 August so these 

may be included in the Proceedings 

volume to be available at the conference. 

The $40 registration fee includes one 

copy of the Proceedings but not meals 

or special events . Titles, abstracts, and 

inqu1nes should be directed to Dr. 
Daniel B. Hawkins, Conference Chair
man, Department of Geology and Geo
physics, University of Alaska, Fairbanks, 
AK 99701. 

* * * * 

Update: The Energy-Sources Tech

nology Conference and Exhibition first 

mentioned in TNE Vol. 9, No. 4 (New 

Orleans, 3 - 7 February 1980), will def

initely include several sessions on arctic 

technology, including sea ice engineer

ing, permafrost, and arctic operations. 

The deadline for abstracts of papers on 

these subjects has been extended to 

15 July 1979, to permit including results 

from the past winter's operations. Brief 

abstracts may be sent to W. M Sackin
ger, Geophysical Institute, University of 
Alaska, Fairbanks, AK 99701, or call him 

at (907) 479-7472 ifJuly 15isveryclose 

by the time you read this. 

* * * * 
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SHORT COURSE 

July 13 is the day registration closes 

for the HF Communication Seminar, a 

short course to be held at the University 

of Alaska, Fairbanks, 8 - 10 August. The 

course is intended for system design en

gineers and what the announcement bro

chure calls "working communicators". 

It will emphasize special HF problems in 

the north, including auroral disturbances, 

but is aimed at providing participants 

with basic understanding of ionospheric 

propagation and familiarity with the best 

possible system designs. The $150 regis

tration fee includes all texts and materials 

as well as a tour of HF communication 

facilities in the Fairbanks area. Instruc

tors for the course are R. D. Hunsucker, 

T. D. Roberts, and R. P. Merritt, all pro

fessors of electrical engineering at the 

University of Alaska and holders of am

ateur and commercial radio licenses. 

Register, or request further information, 

by writing to the School of Engineering, 
Duckering Bldg. Room 233, University 
of Alaska, Fairbanks, AK 99701; or 

phone (907) 479-7330 or 479-7137 . 

* * * * 

PUBLICATIONS 

Research in Ocean Engineering: 

University Sources and Resources is a 

brand-new quarterly publication from the 

Massachusetts Institute of Technology 

Sea Grant Program. Volume 1, Number 

1 explains the newsletter's function as 

that of quick communication: "We 

hope to stimulate an exchange of ideas 

while the project is still underway." 

To that end, the editors present a few 

short discussions of university-based 

ocean engineering research projects, out

lining the work, the problem behind 

it, the significant equipment used, and 

the preliminary conclusions. Perhaps 

most useful of all, they also print the 

name and address of a contact person 

to whom readers can write for further 

information about each project. 

Naturally most of their items con

cern engineering problems common to 

every ocean, but many relate to off

shore petroleum development and one in 

the premier issue was specifically ice

related. One issue devoted to arctic en

gineering is planned for the coming 

year. 

Research in Ocean Engineering is 

free on request. Write Norman Doelling, 
Marine Industry Advisory Services, MI. T 
Sea Grant Program, Room £38-302, 
77 Massachusetts Avenue, Cambridge, 
Mass. 02139. 

* * * * 

Someone passed along to us a book 

review giving a mixed notice indeed to 

Environmental Assessments and State

ments (by John E. Heer, Jr. and D. 

Joseph Hagerty; Van Nostrand Reinhold 

Co., New York)--but Jon Ghiselin's re

view appeared in the journal Ecology 
(59:867) where any review at all of a 

book by and for civil engineers is unusual. 

Reviewer Ghiselin especially praised the 

third of the 367-page volume taken up 

by actual case histories of environmental 

assessment efforts and also praised the 

authors' emphasis on public involvement 

and the need for cooperation among 

disciplines. He was most displeased by 

what he called "the book's hasty and 

ponderous style, and what seems the 

spoor of a ham-handed copy edit or." 

Given that environmental impact state

ments are now as essential to northern 

life and times as warm mittens once were, 

the book might be worth checking out-

at least from the library. 

* * * * 

The U.S. Geological Survey's Water 

Resources Division has published a spate 

of reports since last we listed their 

offerings, including: Channel erosion 

surveys along the Trans-Alaska Pipeline 

route, Alaska, 1977; Arsenic, nitrate, 

iron, and hardness in ground water, 

Fairbanks area, Alaska; Flood char

acteristics of Alaskan streams; and 

Hydrologic information for land-use 

planning, Fairbanks vicinity, Alaska. 

Duplicated copies of these reports are 

available from the Division at Room 
316, Skyline Building, US. Geological 
Survey, 218 E Street, Anchorage, AK 
99501. 
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Another report from this Division, 

Hydrologic Reconnaissance of Western 

Arctic Alaska, 1976 and 1977, gives 

information about water resources in 
that region related to flood evidence, 

seasonal variations, and selected environ

mental measurements. The report is 

based on a preliminary study of areas 

from which data previously have been 

very limited or nonexistent; its authors 
. ' are Joseph Childers, Donald Kernodle, 

and Robert Loeffler. Inspection copies 

only are available for reading at the 

previously mentioned E Street address, 

and at U.S.G.S. libraries in Menlo Park, 

California, and Reston, Virginia, as 

well as at U.S.G.S. Public Inquiries 

Offices in the western coastal states. 

* * * * 

Many international organizations 

publish information as part of their 

function, but often it's difficult to find 

out not only what has been published 

but which organizations are doing the 

publishing. If you aren't certain how 
UNITAR differs from UNESCO or 

always thought sse had useful reports 

but weren't sure how to find them, 

you might turn to UNJPUB for help. 

Despite its impressive name, UN I PUB is 
essentially a mail-order bookstore spe

cializing in scholarly, scientific, and tech

nical publications of the United Nations 

system and other international groups. 

They provide free brochures listing re

cent publications by general interest 
areas, and some of these might prove 

useful to TNE's readers. 

For example, one of their folders 

offering "New Publications: Energy & 
Environment" included Northern Devel

opment and Technology Assessment 

Systems: a study of the petroleum 

development programs in the Mackenzie 

Delta - Beaufort Sea region and the 
arctic (SSC, $6.95); Energy: a key 

phrase dissertation index (UM I, $66); 

Polar Bears (I UCN, $4); Principles for 

Developing Coastal Water Quality Cri

teria (FAO, $2); Oil and Natural Gas 
Map of Asia (UN, $27.50); and Min

eral Industry Report 1973 - Northwest 
Territories (SSC, $6.95). They also list 

many publications in the fields of solar, 

wind, and geothermal energy, as well 
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as those produced by the International 
Atomic Energy Agency. For further 

information, write UN/PUB, Box 443, 
Murray Hill Station, New York, NY. 
10016. 

* * * * 

Another source for hard-to-find re

ports can be university library publica

tions lists. One possibility: Carleton 

University's Geotechnical Science Labora
tories occasionally prints Publications, 

Reports and Theses in Geotechnical 
Science, a catalog of publications by 

Carleton staff and students in that field. 

Many reprints are free; reports and 

theses are available for copying costs. 

Most titles reflect northern concerns 

and applications, particularly in work 
with frozen soils. To request the list, 

write Geotechnical Science Publications, 
Carleton University, Ottawa, Ontario Kl S 
5B6 Canada. 

* * * * 

Yet another kind of publications 

listing is available from Berliner Research 

Center, Inc., who describe themselves 

as "international researchers since 1924." 

They offer a free four-page catalog 

describing some 160 reports providing 

information on the latest techniques, 

developments, and innovations in the 

engineering field. Sample titles listed in 

their announcement go from "Alloys & 
Aluminum" through "Insulation" to 

"Wire & Screw Machine Products." If 
you're interested, write Berliner Research 
Center Inc., Berliner Research Building, 
Danbury, Conn. 06810. 

* * * * 

Siemens AG and Heyden & Son are 

co-publishers of the newly released Elec

trical Installations Handbook by G. G. 
Seip. "Handbook" may be something of a 

misnomer for a 1316-page two-volume 
text; the publishers claim that it is a 

comprehensive guide and reference for all 

who specify, design, and supervise the 

installation of electricity supply systems 

and electrical equipment in commercial, 
public and domestic situations. They also 

state that the book covers the full range 
of voltages, types of equipment, and ap-

plications, and will be of value to chief 

electrical engineers, electrical systems 

designers, borough and government sur

veyors, the armed services, electrical con

tractors, electrical equipment suppliers, 

university and technical college engineer

ing departments and libraries. 

A free descriptive brochure with a 

full table of contents is available on re

quest; the book itself costs $96. For 

either the brochure or the book, write 

Heyden & Son, Inc. , 247 South 41st 
Street, Philadelphia , PA 19104. 

* * * * 

NOTED 

When U. S. Department of Energy 

officials allocated some $400,000 to the 
Appropriate Technology Small Grants 

Program for the five western states com

prising Region X, they assumed Alaska 
would submit a handful of proposals 

and estimated that the state would garner 
about $43,000 of that money. Given the 

small population of the land west of 

Ketchikan, it was a reasonable assump

tion -reasonable, but inaccurate. 

Region X headquarters received 243 

proposals from Alaska, one for every 
1400 residents, and granted more than a 

third of the money to Alaskan projects. 
Two of the successful proposals came 

from the Fairbanks area. John Collette 

(TNE Vol. 9, No. 3) received $9500 to 

construct a greenhouse in which solar heat 

will be stored beneath the structure in 
40 tons of soil isolated by insulation from 

the surrounding ground. The heated soil 

should extend the growing season and im

prove crop yields, since many vegetables 

do better with warm roots (tomatoes, for 

example, thrive in 80°F ground). 

The other Fairbanks area grant went 
to Ed McGrath, who received $2400 to 

improve the sliding shutter design pre

sented in his book How to Build a Super
insulated House (reviewed in TN£ Vol. 9, 
No. 3). McGrath told a local television 

newsperson that though his present pro

totype works well for reducing heat loss 
through a window, it needs better con

trols and different materials so it will 

slide more easily within its casing without 
losing thermal efficiency. 
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* * * * 

The U. S. Army Cold Regions Re

search and Engineering Laboratory held 

formal dedication ceremonies for its Ice 

Engineering Facility at Hanover, New 

Hampshire, on Friday, April 6, 1979. 

The facility is to serve as a laboratory 

for research aimed at seeking solutions 

to problems caused by ice in U. S. water

ways. 

The new facility actually incorpor

ates a number of distinct components to 

permit study of special problem areas . 

A hydraulic model of Lake Huron at its 

entrance to the St. Clair River has been 

constructed in one large research area ; 

the model is to be used to investigate 

ice jam problems in the river. A 120-foot 

hydraulic flume is being used to study 

ice restriction of water flow into hydro

electric facilities; ice clogging in water 

intakes has cut hydropower production 

at some sites. In a large (30 by 120 feet 

and 8 feet deep) test basin, studies are 

being conducted to determine the effects 

of the forces produced by ice moving 

against structural pilings in water. 

Lt. Colonel Alfred B. Devereaux, Jr ., 

Commander and Director of CR R E L, in

vited the public to the dedication cere

mony and an open house at the facility. 

Rep. James C. Cleveland gave the dedica

tion address and Dr. Ralph Fadum, Dean 

of the School of Engineering at North 

Carolina State University, spoke on ice 

engineering research. 

As well as ceremonies and festivities 

on April 6, a technical seminar on ice 

engineering was held at CRREL on 

April 4 and 5, with more than 50 experts 

in the field from all over the world par

ticipating . 

* * * * 

According to the Arctic Coastal 
Zone Management Newsletter, Cana

dian Eskimos are extremely upset with 

the accident record of the Dome Oil/ 

CANMAR Beaufort OCS exploration off 

the Tuktoyaktuk Peninsula, just east of 

the Alaska border. In July of 1978, 

the Newletter states, "sea ice snapped the 

anchor lines of drilling ship Explorer 3 

at Kaglulik Well A-75, breaking the riser 

below the blowout preventer," leading to 

a sand and water blowout that took 14 
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days to cap. In late October, a CANMAR 

supply ship ripped a 40-inch hole in her 

hull on a concrete navigation marker in 

Tuktoyaktuk Harbor; some 4,000 gallons 

of fuel oil spilled and were lost below the 

ice. Less than two weeks later, the ice

breaker John A. McDonald ran aground 

250 miles east of Tuktoyaktuk on Booth 

Island . A ballast tank ripped open in the 

grounding incident, but no polluting 

spill occurred. A week after that, how

ever, the same icebreaker ruptured a 

ballast tank in the ice; this time 70,000 

gallons of fuel oil reportedly were lost 

under the ice. 

* * * * 

Although the state of Alaska and the 

federal government are not on the friend 

liest terms over land ownership and re

sources management these days, at least 

one state-federal cooperative venture is 

under way. Last year Alaska took over 

firefighting responsibility on certa in state 

lands from the Bureau of Land Manage

ment ; this year, thanks to a cooperative 

agreement and directives from Assis 

tant Interior Secretary Guy Martin, 

all available B LM firefighting resources 

are committed to assist the state with 

major fires. The state and the B LM 

reimburse each other for costs incurred 

fighting the other party's fire. (Right 

now costs are a big concern for state 

officials, since they had to spend more 

battling one fire - the Delta -Barley -

than their entire budget for the 1979 

fire season .) 

* * * * 

If a very young friend asked your ad

vice about what engineering fields would 

be providing employment in the north 

during the next century , don't forget to 

mention undersea mining. According to 

an article in Alaska Seas and Coasts 
(Vol. 7, No. 3) by Dr. J. Robert Moore, 

former director of the University of 

Alaska's Institute of Marine Science and 

present director of the Marine Science 

Institute of the University of Texas: 

"The Outer Seward Peninsula appears 

to be one of the most promising marine 

mining areas of the free world, with 

known deposits of varying ore grade 

contammg gold, tungsten, tin and other 

metals including rare earths. By the 

year 2000 many marine mining special

ists expect to see active mining and re

covery of these metals from the shallow 

coastal waters of the Bering Sea .. . The 

future for marine minerals in Alaska is 

indeed a bright one." 

Moore states also that the manganese 

nodules with economically important 

levels of copper, the mineral resource 

most commonly mentioned in conjunc

tion with seafloor mining, are absent 

from the deeper portions of the Gulf 

of Alaska and the area south of the 

Aleutians. (These nodules are the most 

controversial of the probable resources, 

and a mining engineer working on their 

extraction may need a degree in inter

national law among his professional 

credentials; for the foreseeable future 

their mining will not be politically fea

sible.) Alaska does have ore lodes out of 

international contention and even con

veniently close to shore , from copper 

in Prince William Sound to ultra-fine 

grained platinum in the shallows off 

Goodnews Bay in the Bering Sea. The 

state has an underwater mine working 

within its boundaries already, producing 

barite for drilling muds from Duncan 

Canal. 

* * * * 

The status of Alaska's planned new 

capital city is still vague and surrounded 

by controversy even though yet another 

legislative session has passed into history . 

If building plans proceed, though, it's 

vitually certain that disgruntled Interior 

and Southeastern legislators will fight to 

see that the capital is named after the 

creek adjacent to the selected site. Thus 

Alaska may achieve what cynics claim 

is a new height in truthful political ad

vertising, since it will be governed from 

Deception City. 

* * * * 

AT PRESS TIME 

Received today: Information and 

Guidelines for Applicants for Grants 

for Developing Northern Technology, 
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from the Alaska Council on Science and 

Technology. 

Most of us have seen at least a few 

Requests for Proposals, and most R F P's 

make disheartening reading. Frequently 
they seem like wordy obstacle courses 

to keep potential proposal writers both 
separated from funding and entangled in 
formalities. This RFP is different. 

The Alaska Council on Science and 

Technology was charged by the state 
legislature with disbursing $50,000 in 

$5,000 maximum individual grants to 
encourage low-cost and small-scale tech

nologies appropriate for Alaska. The 

grants are to provide funds to people 

with good ideas, so they can develop 

or demonstrate those ideas, in the areas 

of energy generation, waste disposal, re

cycling, food production, transportation, 

LETTERS 

building design, and any residential or 

industrial enterprise that may be more 

efficient, less costly, or less energy-in

tensive than methods now in use. In 

its request, the Council took the most 

staightforward approach to fulfilling its 

legislative charge: Proposals are to be 

as simple, brief, and clear as possible. 

Essentially, if you prepare a proposal 

for the Council, all you must tell them is 

who you are, what you plan to do and 

why, how much it will cost {salary and 

subsistence for the applicant cannot be 

included), what can be learned or devel
oped from your project, and what good 

that could be for other Alaskans. Pro
posals don't even have to be in writing; 

would-be grantees may submit a cas

settE~ tape {1 0-minute maximum length) 

presenting the needed information ver
bally. 

The Council members and staff, 

plus experts whose aid they may en

list, will review all proposals received 

prior to August 15, 1979, so that awards 

may be announced at the Alaska Science 

Conference on September 18. Criteria 

for judging proposals are: innovative

ness of approach; potential benefit to 

Alaska or some segment of its people; 
scientific soundness of its basis; apparent 

soundness of approach; use of funds; 

and how probable it is that the project 

can be completed with definitive results. 
All else being equal, priority will go to 

the proposer with least access to other 

avenues of fiscal support. 

Request more detailed information 

from - or send one copy of your pro

posal to -Alaska Council on Science and 
Technology, Pouch A V, Juneau, Alaska 
99811. 

Sometimes it's fun to open the mail. Below, in its entirety, is a card received here 
recently: 

30 

Friends - Please send me any information available on your solar experiences in the 

north. 

Thanks, Tim Koelle 
Trumansburg, N.Y. 14886 

Well, Tim, I can remember back to the summer of ought seventy-five, when it got 
so sunny here that people were using sunglasses like lasers to melt mosquitoes right 
out of the air - never mind. TNE has not yet printed anything on solar collectors 
or energy applications after the fact, so to speak; there's been a lot of planning, cal
culating, and hoping (for example, Richard Mirth's article in Vol. 6, No. 3; Hai Toh 
Lim's in Vol. 9, No. 3; Seifert and Leonard's in Vol. 9, No. 4) but no one has sub
mitted anything on a completed and tested project of any scope. We hope to have 
something within the year. 

* * * * 

Then there was this, in answer to our Subscription Manager's inquiry to Canadian 
subscriber T. A. Harwood regarding his receiving TNE until some unknown date: 

Dear Ms. Nelius, 

I have to admit that Mr. Harwood left this organization some years ago and 

that I have been enjoying The Northern Engineer ever since. However as I have now 

retired it is time to cancel it- best of luck to a splendid institution. 

Moira Dunbar 

Shirley Bay, Ontario 

This may be the only magazine printed that can claim it has loyal non-subscribers. 
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