
Fishermen ply the murky waters of the 
Mississippi River in the shadow of 
the Monticello nuclear power plant. 

At Monticello and Prairie Island, 
and at virtually every other nuclear 
plant in the country, spent fuel as-
semblies continue to be stored in 
temporary pools that were only 
meant to hold the waste for less than 
a year. NSP has already sought and 
received permission from the U.S. 
Nuclear Regulatory Commission to 
"expand the spent fuel pools to 
store more of this radioactive waste 

that nobody wants. 
The "expansion" process actually 

consists of installing new storage 
racks in the pools. These racks allow 
the spent fuel assemblies to be 
placed closer together. But the laws 
of physics place distinct physical lim-
its on this sort of modification: If 
placed too closely together, spent 
fuel assemblies could attain "chain 
reaction criticality," leading to a sus-
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tained and uncontrolled nuclear fis-
sion reaction. 

The Minnesota Pollution Control 
Agency opposed these modifications 
on the basis that the expansion plans 
did not adequately address the 
long-term disposal problem. The 
NRC, however, approved the mod-
ifications. The MPCA is presently 
appealing the NRC ruling for Prairie 
Island in the U.S. Court of Appeals 
in Washington D.C. 

But even though the on-site stor-
age capacities at Monticello and 
Prairie Island have been substan-
tially increased because of the NRC 
ruling, the spent fuel pools cannot 
be expanded indefinitely. Today, the 
pool at Monticello is about 33 per-
cent full and the Prairie Island pool 
is about 35 percent full. Even taking 
the recent expansions into consid-
eration, projections show that the 
Prairie Island pool will be filled in 
1982 and the Monticello pool six 
years later. According to current 
projections, it is highly unlikely that 
any permanent federal repository 
will be operating by either of those 
dates. 

New Plants. Power companies 
across the nation continue to design 
and site new nuclear plants in re-

sponse to America's continually 
growing appetite for electricity. 
Meanwhile, Minnesota and the na-
tion are left with a host of unan-
swered questions. 

Eventually, the waste that has al-
ready been generated will have to be 
permanently disposed of. How long 
must it remain in the on-site "tem-
porary storage pools? When will 
there be a federal repository? In 
whose political backyard will the re-
pository wind-up? 

Considering the energy crisis and 
the mammoth commercial invest-
ment in nuclear power, will Con-
gress simply foist radioactive waste 
on an unwilling state? And even if a 
politically and technically acceptable 
site can be found, do we really know 
enough about die earth to say, un-
conditionally, that some sort of mas-
sive future geologic upheaval won't 
allow these incredibly toxic wastes to 
enter the biosphere? 

Finally, until we resolve the long-
term disposal questions with abso-
lute certainty, do we have the right 
to enjoy the transient benefits of 
relatively cheap electricity, and then 
bequeath our toxic waste to future 
generations who, without having a 
choice, will simply be asked to guard 
it? • 

Jon R. Luoma is public informa-
tion officer, Minnesota Pollution 
Control Agency. 
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Norway Pines 
3V2 Cents 

DNR nurseries sell trees for pennies. 
Conservation is the aim — and to meet 
the growing demand for wood by the 
state's third largest industry. 

Hundreds of thousands of two-year-old 
Norway pine seedlings grow in 
600-foot beds at General Andrews Nursery. 
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Archie Hakala 
and 

Miles Wiegand 

Picture a line of trees from Earth 
around the moon, back again 

to Earth, and halfway to the moon 
again — 568 ,500 ,000 ! That's the 
number of trees the Department of 
Natural Resources Division of Fores-
try has planted, grown, and distrib-
uted throughout Minnesota since 
1931, the first year of nursery opera-
tions. If planted 12 feet apart, the 
trees would create a forest larger 
than Rhode Island. 

The DNR is in the tree-seedling 
business for good reason. Demand 
for wood is so great that the state's 
forest industry can't wait for nature 
to supply it. One way to keep abreast 
of demand is to plant trees today for 
harvest in 50 to 100 years. 

Growing an annual crop of mil-
lions of seedlings takes careful plan-
ning and organization. In 1903, 
when the first state nursery began on 
the Pillsbury Forest Reserve near 
Gull Lake in Cass County, the effort 
was at best haphazard. The Pine 
Tree Lumber Company donated 
12,000 laths for nursery bed screens 
and a local laborer, Lars Hope, pre-
pared the land and built the screens. 
Hope's wages: 15 cents per hour. 

The next spring, 86 pounds of 
Norway spruce, white spruce, white 

pine, jack pine, and scotch pine 
seeds were planted. In the fall, 
800,000 seedlings poked through the 
soil — but then went untended. A 
low budget prevented the nursery 
from operating beyond its first year. 
In time, the land was incorporated 
into the Pillsbury State Forest. 

In 1931, the state legislature au-
thorized the Department of Conser-
vation to establish a nursery to grow 
seedlings for tree-planting stock. 
Only native pine and spruce could 
be grown in the nursery and the 
seedlings had to be planted on state 
land. 

The same year, on a $6,000 ap-
propriation, the Badoura Nursery 
was establ ished near Akeley on 
sandy, cut-over soils. The next year, 
nearly 18,000 seedlings were dis-
tributed for planting on state land. 

Eight years later, in 1939, the 
General C. C. Andrews Nursery — 
named after Minnesota's first Chief 
Fire Warden — started near Willow 

Archie Hakala is superintendent of 
the Badoura Nursery at Akeley. 
Miles Wiegand is superintendent of 
the General Andrews Nursery at 
Willow River. 
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River. These two nurseries, 615 
acres in all, continue to produce 
trees today. 

(The Carlos Avery Nursery near 
Forest Lake no longer produces 
planting stock. The 90-acre site now 
serves as a seedling distribution cen-
ter for Metro Area counties and as a 
seed supplier to the two state nurse-
ries.) 

In 1941, the legislature amended 
the state nursery law. Now, the two 
nurseries could provide planting 
stock for forestry and conservation 
projects not only on state land, but 
for all political subdivisions in the 
state. 

Two more important changes 
came in 1947. The legislature au-
thorized the Division of Forestry to 
sell seedlings for planting on private 
land and no longer were species re-
stricted to native conifers. The new 
law allowed state nurser ies to 
produce almost any kind of tree or 

woody shrub except fruit trees. 
Current inventory at the DNR s 

two nurseries — Badoura and Gen-
eral Andrews — is over 45 million 
seedlings. Ten million will be avail-
able to growers this spring and 
another 16 million in the spring of 
1980. 

Long-range forecasts predict that, 
by the year 2000, state nurseries will 
be producing 50 million seedlings 
annually, but for fewer growing 
acres — from 16.2 million acres in 
forest production today to 14.8 mil-
lion then. Because forest land is lost 
daily to new crop land, highways, 
and expanding suburbs — or some-
times to land designated as wilder-
ness or recreation areas where no 
logging is permitted — it's important 
to manage our remaining forests 
carefully. 

This means that today's foresters 
must tend a forest of trees as dili-
gently as farmers tend their wheat 
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Left: Tractor pulls a 
modified potato digger 

which lifts three-
year-old pine trees 
from nursery beds. 

Right: Workers count 
and sort spruce 
seedlings. Poor 

specimens are dis-
carded. Only healthy 

trees are shipped to 
buyers. 

and corn. The goal is the same: a 
crop to harvest. 

Care . Unlike nature's prodigal 
way with seeds, nursery workers 
give a healthy start to seeds that will 
become the forests of the future. 

Obtaining seed is the first step. At 
the Badoura Nursery, 20 bushels of 
conifer cones are placed in a heated 
(130-160 degrees F.) rotating drum 
for 12 to 16 hours. One bushel of 
Norway pine cones will yield eight 
ounces of seeds, about 25,000, each 
the size of a wooden match head. 
(From this minute seed will emerge, 
in 90 to 100 years, a mature pine 80 
to 90 feet tall.) The seeds are then 
cleaned, graded, stored in airtight 
containers, and placed in coolers at 
38 degrees F. 

Preparing the four by 600-foot 
beds where the seeds will germinate 
and grow is the next step. Workers 
plow, disc, and sterilize the soil and 

Bales of seedlings are loaded for 
shipping to planting sites. Trees are 
packaged by a converted hay baler. 
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A conifer windbreak, planted from DNR 
nursery stock, now protects soil 
from erosion while providing cover adja-
cent to a wildlife food plot. 

decide what nutrients it will need to 
grow thrifty seedlings. 

In fall, using a tree-seed drill, 
workers plant the conifer seeds. 
Some species, like green ash and soft 
maple, must be sown by hand. 
Others — white oak, black walnut — 
are planted with a mechanical 
seeder. The ratio of softwood to 
hardwood seeds is 80 to 20. 

The following spring, the tiny 
seeds germinate. For the next three 
years, the seedlings remain in their 
beds while workers carefully nurture 
them — fertilizing, weeding, root 
pruning, and inspecting for disease 
and harmful insects. 

At both Badoura and General An-
drews, water for the seedlings comes 
from deep wells and is pumped 

through 47 miles of overhead pipes. 
Ten miles of white cedar hedges 
around the beds protect the seed-
lings in both nurseries from wind 
erosion. 

Each nursery builds much of its 
own equipment. A potato digger, for 
example, has been modified to lift 
the seedlings from the ground. 

In the spring of their fourth grow-
ing season, the seedlings, now eight 
to 16-inches tall, are ready for per-
manent planting. A mechanical tree 
lifter — the potato digger, above, 
pulled by a tractor — passes under 
the roots and loosens the seedlings 
in the soil. 

Workers pull the seedlings and 
sort, cull, and count them into 25-
seedling bunches for hardwoods or 
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50-seedling bunches for conifers. In 
the packing shed, the seedlings are 
wrapped in moist sphagnum moss. 
Those not shipped immediately are 
stored in cold rooms where they re-
main dormant. 

The two nurseries operate on a 
combined budget of over one-third 
of a million dollars. During the har-
vest and shipping season, each nurs-
ery employs over 100 local people. 
Both Badoura and General Andrews 
have permanent staffs of seven. 

3V2 Cents. Last year, Badoura and 
General Andrews filled over 3,800 
orders totaling 15.9 million seed-
lings. About half were planted by 
private landowners and the balance 
by foresters on state and county 
lands and by municipalit ies and 
schools. 

The cost of seedlings to buyers last 
year was the cost of production — 
$17.50 for 500 Norway pine seed-
lings (3V2 cents each), for example, 
and for all hardwoods $30 for 500 (six 
cents each). 

Minimum purchase: 500 seed-
lings is fixed by law — the Division 
of Forestry does not compete with 
private nurseries that sell trees to 
homeowners and landowners for 
landscaping purposes. 

Buyers of seedlings in lots of 500 
or more use them for reforestation 
(replacing trees previously har-
vested), afforestation (converting 
open land to forest), windbreaks, 
shelterbelts, erosion control, and 
food and cover for wildlife. 

Buyers may not resell the seed-
lings, give them away, dig them up 
with roots attached, or use them for 
ornamental purposes, for example, 
to landscape yards. 

Applications for seedlings are ac-
cepted from September 1 to March 
15 of each year. Trees for planting in 
the spring of 1979 were sold out long 
before the March 15 deadline. Ap-
plications for planting stock can be 
obtained from DNR Forestry field 
offices, ASCS (Agricultural Stabiliza-
tion and Conservat ion Service) 
offices, SCS (Soil Conservation Serv-
ice) offices, county extension offices, 
or by contacting DNR — Forestry, 
Centennial Building, St. Paul, MN 
55155. 

Beyond these vital uses, this 
steady supply of healthy young seed-
lings will guarantee raw material for 
Minnesota's third largest industry — 
paper products manufacturing and 
lumber/wood products. 

Involved are some 1,000 timber 
producers, 400 sawmills, 11 pulp 
and paper plants, two veneer mills, 
and scores of post makers, pallet 
manufacturers, charcoal plants, dry 
kilns, and furn i ture -component 
producers. The demand by these in-
dustries for nearly 2.3 million cords 
of wood each year creates over 
39,000 jobs in the State. 

By the year 2000, predictions are 
that demand for wood will approach 
five million cords. Come the new 
century, the DNR s tree-seedling 
business will help meet that de-
mand. • 
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