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Protections Asked For Ten West Virginia Rivers 
by MAC THORNTON 

A coalition of twenty~ne orpniutions 
has uked the National Forest Service to 
study and to support designation often West 
Virginia whitewater rivers as "Wild and 
Scenic" Rivers. The ten rivers are within the 
Monongahela National Forest, which 
enoompuses a huae, mostly wilderness area 
of the Allegheny Mountains of Eastern West 
Virginia. 

The request focuses on the remote, 
mostly uninhabited sectioos of the ten rivers. 
Included are two Potomac tributaries: the 
South Branch Potomac (Smoke Hole 
Canyon section) and North Fork, South 
Branch Potomac (Hopeville Canyon sec­
tion ). Also included are five tributaries of the 
Cheat River: Shavers Fork, Glady Fork, 
Laurel Fork, Otter Creek and the lower 
Blackwater River, and three tnbutaries of 
the Gauley River: Wi11iams, Cranberry and 
North Fork Cherry Rivers. 

All of the rivers have outstaJidioa wilder­
ness and scenic values, u well as adventure 
class whitewater recreation (Class m or bet­
ter) and several have excdleot fishing. Pro­
tection of the rivers UDder the Federal Wild 
and Scenic Rivers Act would require Con­
pasionalaction, followiq appropriate stu­
dies and favorable recommendations by the 
National Forest Ser\riQe. As of now, there is 
only one whitewater river designated as 
Wild and Scenic in the Middle Atlantic 
statts: West Virginia's Bluestooe River. 

The coalition brinp together a wide spec­
trum of oonservation groups, includina six 
national organizations: American Canoe 

Greenbottom Society 
Announces Proposal For 

Controversial Swamp 
byTGS 

The Greenbottom Society, Inc. bas sub­
mitted a proposal to the U.S. Army Corps of 
Engineers, West Virginia Department of 
Natural Resources, and West Virginia 
Department of Culture and History oontain­
ing recommendations for management and 
development of the Grecnbottom Wildlife 
Management Area. 

The 838 acre Greenbottom tract is the 
mitigation site for the Gallipolis Locks and 
Dam Replacement Project The third largest 
wetlands in West Virginia, Greenbottom is 
the site of the p~ivil war home of Con­
federate General Albert G. Jenkins which is 
on the National Register of Historic Places. 
The Clover site, a Fort Ancient Indian vil­
lage is one of several archeological areas in 
the swamp. The C.O.E. and WV -DNR pro­
pose to develop and manage the site as a 
public bunting and fisbin& area. 

According to Janet Fletcher, Acting 
Chairperson for the Greenbottom Society, 
''It is our opinion that Greenbottom bas 

Association, American Rivers, Inc., Ameri· 
can Whitewater AffiJiation, lzaak Walton 
League of America, National Wildlife F.ed· 
eration and the Wildtmess Society. The· 
leading environmental groups in West Vir­
ginia also support the petition: Sierra Cub 
(West Virginia Chapter), Trout Unlimited 
(West Virginia Council), West Vifainia 
Highlands Conservancy, and the West Vir· 
ginia Wildwater Association. The other 
supporters include tbe large whitewater 
dubs in the Middle Atlantic states, notably 
the Canoe Cruisers Association of Greater 
Washington, which bas provided the fund. 
ina for the eft'ort. 

Led by Mac Tbomtm, representatives of 
the groups personally presented the 11 S.. 
page petition ( oomplete with color photo­
graphs, maps and other supportiag mate­
rials) to F. Dale Robettson, Chief of the 
National Forest Service, and to Jim Page, 
Forest Supervisor of the Monongahela 
National Forest. This National Forest is due 
to oommence its long term planning for river 
studies and protections in September. The 
coalition asks for studies of the subject rivers 
to be completed, and favorable recommen· 
dations sent to Conp:ss, no later than 1991. 
Chief Robertson is a weD-known supporter 
of the Wild and Scenic Rivers Act, having 
committed his aaency to sponsor 200 rivers 
for cJesajnation by the year 1993. 

Copies of the petition can be obtained on 
an at-<XlSt basis for $12.00 &om Mac Thorn­
ton, 322 Tenth St. SE, Washington, D.C. 
20003. Make checks payable to the "Canoe 
Cruisers Association." 

CHUCK CHAIIIERS, 8p11l• of tbe Houee 
Md member of the WVHC. 
considerable benefits to the general public, 
not just spor1Smen. The unique historical 
and environmental aspects of the site would 
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Statewide Goals 
by NORM STEENS1'RA 

As expected, the 1st Statewide Environmental Convention held over tbe weekead of 
September 15-17 was a most historic OOCision. 1 OS people, representina S2 groups from 40 
counties and five neiPborina states, met to arrive at a coasensus of our state's environmental 
qenda for the 1990's. 

A remarkable aoss section of people attended tbe OOilfereiKz. Artim, teadlers, 
government employees, farmers, sportsmen, scientDas, nurses, social workers, studella, miners, 
pipefitters, housewives, lawyers, politicans, carpenters, retired people, polioemea and tbe 
unemployed were 1JD0111 the attendees. Each brouaht to the ptbering their own unique 
perspective and coocern. 

Each participant was uked to view their own specific concerns as a symptom of a 
greater disease. The goal of the conference was to develop a state-wide perspec:aive peaned &om 
many local issues and then to develop the environmental apnda. 

Saturday, in what at times seemed like a marathon session, each individual or group 
representative was given time to air their own horror stories and ~- A oombination of 
anger, frustration and depression filled the room. People who bad oome to tbe coofereooe 
thinking primarily of their own issues quickly identified with other frustrations. 

The individual symptoms pointed to specific di1eases Common threads appeared with 
the presentation of each new ooncem. These threads included a strong dismay for the apparent 
lack of oommitment and raoun::es by state agencies to enforce existing laws and replatioos IDd 
a critical need for a oobesive and oomprebensive approach by state govenment to the environ­
mental realities. 

After the presentation of ooncems, eadl participant chose a committee to join. These 
oommittees were Water, Solid Waste, Preservation and Protection, Land Use Plannina, 
Mining, and Air Toxics. The working oommittees were charged with devloping priorities to 
present for oonsideration to the entire convention. 

1990 Legislative Priorities 
1. Passage of the WV Groundwater Protection Act. 
2. Passage of a oomprchensive Soil Erosion aod Sediment Control Act. 
3. Passage of a statewide Industrial Siting Law 
4. Passage of admendmenu to Air Pollution Control Commission laws to permit State 

Regulations to be more stringent than federal standards. 

(ConJiluud on Page 6) 
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Recycling: Do It Now! 
by JOYCE COOPER 

Take a moment to think about your trash. Take a mental trip through your bouse and 
visualize each waste basket and garbage can. Now- imagine what you,l do this week if "they" 
don't pick it up and carry it "away". 

"OK, I guess I could bury the worst of it at the back of my yard. I do have a low place in 
the flower garden where I could put the extra dirt." How about next week; and the next? Most of 
us would run out of space before we ran out of garbage. This is what is happening at landfills all 
over America! 

In the northeastern United States, the average landfill life is only S years! New landfills 
are goinR to be bard to open. We're all more res~t to having one near us and laws regulating 
new sites have recently been passed. Public sentiment is on the side of these regulations; we want 
our future groundwater quality protected from seepage from wb~knows-wbat in these dumps. 

New landfills will have to be lined with impervious clay and vinyl liners. This will be 
expensive!! It's time to pay the price-literally-for our throw-away society. Progress, in the 
form of an ever-increasing gross national product, bas caught up with us. To begin to 
understand the scope of the problem in your own county, give your county commissioners a 
call. Each county bas a different story, but each county bas this massive problem. 

Waste management can be approached in four ways: 
*Jadneradoa: Some people argue that incineration is the ultimate solution. But 

incineration creates toxic fumes and doesn't do anything toward saving fossil fuels. 
., ....... :Landfills are increasingly problematic. Landfills pollute our groundwater­

not to mention destroying tracts of land. Larae metropolitan areas are running out of space for 
their prblae. As dumping space dimisbes; recylcing becomes ever more reasonable. However, 
dumping in rural areas 8 an economically (though not ecologically) viable option for waste 
~· 

•MinimlzJna wllte: We MUST learn to create less stuff that we use once and then 
throw away. Each of us can do this by being careful about our buying AND by asking retail 
stores and manufacturers to use less damq:ing packaging. Styrofoam is one of the worst 
offenders-please get vocal about minimizing this product. 

•Recydina: If we did have to bury o~r own garbage, we would use things again and 
again. And, if we could sell anything we couldn't use again, we sure would. Much of what we 
throw away is valuable and by reprocessing thinp like glass and aluminum we can save 
amazing amounts of eneiJY. 

Recycling is part of the solution that we can implement personally and immediately! 
My cans and glass and flexible plastic jugs (soft drink, detergent, bleach) go into a pretty basket 
in my kitchen. Newspapers go into an old cooper tub in the living room. Cardboard gets taken 
to the garage and tied together in bundles. 

In my area, there are more and more places to take all this stuff. In some places in West 
Virginia, it's harder. I know some recyclers who make long trips to get rid of it. But I guarantee if 
we begin to recycle all over the state, the network of recyclers will grow! The new American 
Dream is garbage. 

The West Virginia Recycling Act of 1989 bas provided for recycling in each county if 
tbe citizens vote to implement it Once petitions have been signed and the issue is put on the 
ballot and approved, the county Solid Waste Authority will put into effect a recycling plan 
which will include separation of at least three items from garbage. 

Each county will have different ways to approach recycling, depending on their own 
needs and resources. It can be very simple to start with, but the ultimate goal will be 
county-wide pickup of trash and recyclables 011 a regular basis. There are many questions to be 
answered and logistics to be worked out, but one fact is clear: trash disposal will get more and 
more expensive. 

Last year SO% ci aluminum cans were turned in for reuse. 90% less eneiJY is required to 
recycle aluminum than to process virgin ore. And at 53¢/ lb. you can also recover "cash from 
trash!" 

Old glass melts at a lower temperature than new ingredients for glass. So energy is saved 
by adding old to the new. 

Plastic botdes have recently been added to recyclables in some areas. These throwaways 
are transformed into fiberfill (5 soft drink botdcs make the fill for a ski jacket) and into resin for 
fiberglass products. 

Old newspaper makes up a great amount of trash. Right now, there is more newspaper 
than people able to use it- but someone will develop a market. Encourage them to use recycled 
newsprint. One editor told us "We'll use recycled paper if they make us." Encourage your 
senators and delegates to draft a bill to that effect. 

Rubber tires are another problem for landfills. But when shredded and added to asbpalt 
they make the roads last longer. 

During last summer and fall , l I 4 of the waste going to landfills is yard waste (grass 
clippings, leaves, branches) which should be composted and returned to the earth. This is a 
project many of us can take on for ourselves. Compost bins can be erected in almost any yard 
and some towns have compost landfills, dedicated to organic waste. 

The list goes on and on. Disposable diapers are causing great concern, not only because 
of the volume, but also because of possible bacteria contamination. Styrofoam trays and cups 
will last hundreds of years in a landfill. They are toxic to make and toxic to incinerate. We 
MUST reduce our use of styrofoam! Each of us should make this a personal goal. 

Recycling is not the complete solution. But it is an important part of the way we will face 
the garbage problem in the coming years. And its like an exercise program, or eating right or 
stopping smoking. The first step is the hardest, but putting it off will not make il any easier and 
procrastination will not make the problem go away. 

Recycle something today! 
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How Wild Is Today's World? 
For 18 months, environmental policy 

analyst J. Michael McCloskey and geo­
grapher Heather Spalding pored over aerial 
navigation charts from the U. S. Defense 
Mapping Agency, scouting for what naviga­
tors abhor-the absence of landmarks. 
Focusing on areas they describe as "affected 
primarily by the forces of nature, with the 
imprint of man's work substantially unno­
ticeable," they ignored regions showing 
roads, settlements, buildings, airports, rail­
roads, pipelines, power lines, dams, reser­
voirs and oil wells. Their labors yielded what 
they now term the first global wilderness 
inventory. 

Constrained by time and the degree of 
resolution in the charts, McCloskey and 
Spalding, both with the Sierra Club in 
Washington, D. C., limited their tally to land 
tracts including at least 1 million acres. Even 
so, they found that roughly 18.56 million 
square miles-about a third of the planet's 
land mass- remain wild. 

Antarctica, totally wilderness, leads the 
list Following it are North America (37.5 
percent wilderness), the Soviet Union (33.6 
percent), Australasia, which includes islands 
in the southwest Pacific (27.9 percent), 
Africa (27.5 percent), South America (20.8 
percent), Asia (13.6 percent) and Europe 
(2.8 percent). In general, the qualifying 
tracts form several broad bands: one swee~ 

ing across northern Alaska, Canada and the 
northernmost part of the Soviet Union; 
another running southwest from the far east­
em Soviet Union through Tibet, Afghanis­
tao and Saudi Arabia into Africa; an east­
west belt through the Sahara; and another 
running north-south through the center of 
Australia. Wild patches appear in Africa, 
around the Amazon and along the Andes. 

Warm deserts and tempetate regions each 
account for 20 percent of the identified wild­
lands, tropics for 11 percent, mixed moun­
tain systems for almost 4 percent and cold 
deserts for another 3 percent 

Less than 20 percent of the identified wil­
derness is legally protected from exploita­
tion. Morever, report the researchers in the 
latest Ambio (Vol. 18, No.4), "at least half 
of the remaining stock of wilderness is not 
self-protecting by virtue of its forbidding 
nature. It can slip away easily with little 
notice of encroachment as billions more are 
added to the human population." Other ana­
lysts have called for roughly tripling the 
areas protected in nature reserves. "The new 
inventory shows it's still not too late to 
accomplish this," says McCloskey. 

Reprinted with permission from 
SCIENCE NEWS, the weekly news 1rlllga­
zine of science, copyright 1989 by Science 
Sef11ice,Inc. 

A Grain To Weather Climate Change 
Over the past 30 years, the world's 

"breadbasket" nations have helped feed an 
ever-growing number of mouths by using 
crop genetics, fertilizers and modem agricul­
tural techniques such as soil drainage and 
pesticides. But the dramatic crop increases 
stemming from these measures "seem to be 
reaching their limits," according to a new 
report by the National Research Council in 
Washington, D. C. The planet's expanding 
population is moving onto former crop­
lands, while crop soils themselves are erod­
ing, salting out and acidifying (SN: 8/20/ 83, 
p. 127;10/ 6/ 84,p.212;11 / 10/ 84,p.298; 
9/ 24/88, p. 204). Moreover, signs of a 
greenhouse warming point to greater cli­
mate variability in the future. 

"Because of the limits to intensive agricul­
ture and the probable climate changes," the 
report says, "arable cropping will have to 
expand onto increasingly marginal lands." 
And the best cereal for meeting this chal­
lenge, says the council's board on science 
and technology for international develop­
ment, is a wheat-rye hybrid called triticale 
( tri-i-KA Y -lee). 

Though plant breeders hybridized this 
grain more than 100 years ago, it went 
generally unrecognized-and unused- until 
about the 1960s. By that time, cereal scient­
ists bad conquered its seed sterility and much 
of its disease vulnerability. Subsequent 
wide-scale testing and oommercial introduc­
tions identified new problems: a tendency 
for low yields, sbrieveled grain, poor adap-

tability to new geographic conditions, pre­
mature sprouting, late maturity (often after 
killing frosts) and poor baking quality 
(dough from triticale flour didn't rise well). 

Further development through the '80s bas 
improved the grain considerably, the new 
report says. Today, triticale appears "nota­
bly more resistant" than wheat to a number 
of major cereal scourges- including leaf 
blotch, powdery mildew, smuts, bunts and 
other fungal infections. Tough outer seed 
husks and bristles discourage bird predation. 
Yields match wheat's on good soil and can 
outperform the best wheats by 20 to 30 
percent on marginal soils. Reserachers ba ve 
developed varieties that mature over a range 
of season and day lengths. But triticale's 
biggest advantage may lie in its abilitiy to 
thrive where most cereals founder-on soils 
that contain otherwise toxic levels of boron 
or are saline, sandy, acidic, alkaline, cold, 
infertile, dry or mineral-deficient. 

Although much of the triticale currently 
under cultivation goes for livestock feed or 
testing, this crop ultimately "could become a 
major staple" in kitchens throughout the 
world, the new report says. Researchers 
have already developed new lines that pro­
duce doughs that rise as well as those made 
from wheat flour. 

Reprinted with permission from 
SCIENCE NEWS. the weekly news IPIIlga­
zine of science, copyright 1989 by Science 
Sef11ice, Inc. 
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Aquatic Viruses Unexpectedly Abundant 
Using a high-speed centrifuge and a sensi­

tive electron microscope, scientists have dis­
covered that even pristine marine and fresh­
water environments harbor astonishing 
numbers of aquatic viruses. 

The newly discovered viral concentra­
tions exceed by up to 10 million times those 
previously recorded in aquatic environ­
ments, suggesting these minuscule 
microbes-some as small as 60 nano­
meters-represent a much bigger piece of 
the ecological puzzle than scientists believed. 
Moreover, although the viruses themselves 
appear incapable of infecting humans, they 
may create a health threat by injecting 
disease-causing genes into common bacteria. 

Gunnar Bratbak and his oolleagues at the 
University of Beraen in Norway subjected 
filtered water samples to 100,000 times the 
force of gravity and analyzed the resulting 
sediment. Among other findings, they 
determined that 1 teaspoon of North Atlan­
tic seawater taken from 10 meters below the 
surface contained 75 million individual vir­
uses. More than 1 billion virsuses appeared 
in a teaspoon of water from a nutrient-rich 
lake, they report in the Aug. 10 Nature. 

"This is very excitina and important 
work," says biologist Mary E. Silver of the 
University of California, Santa Cruz. "With 
so many [viruses] there, it raises the question 
of what they are all doing." 

Most seem busy infecting aquatic bacte­
ria, possibly accounting for the immense and 
unexplained bacterial turnover rates in 
water, Bratbak says. Every minute, grazing 
protozoans gobble huge numbers of aquatic 
bacteria, yet studies indicate bacterial repro­
duction far exceeds these grazing rates. The 
new findings suggest that viruses, which can 
multiply in bacterial cells before killing 
them, may account for a third or more of 
aquatic bacterial mortality. 

The implications of this covert infection 
frenzy are many, says Evelyn B. Sherr of the 

University of Georgia Marine Institute on 
Sapolo Island. For ecolQiists, it sugests that 
a surprisingly vast majority of the energy 
exchange in the aquatic food web occurs 
among organisms small enough to pass right 
through the sieves of the smallest filter­
feeding animals. This could radically alter 
current models of aquatic nutrient cycles, 
which have focused onla!Jer plankton as 
the food chain's first significant link (SN: 
7/30/88, p. 68). 

Sherr adds that high rates of virus-induced 
bacterial rupture mi&ht aax>unt for much of 
the free DNA found in seawater-scraps 
previously attributed to "sloppy feeding" by 
protozoan grazers. 

Moreover, hiah viral ooocentrations mi&ht 
result in unusually hi&b rates of bacterial 
evolution, since viruses can carry bits of 
bacterial DNA from one bacterium to 
another. On a positive note, this could result 
in the rapid emergence of bacteria capable of 
digestiq toxic wastes after a spill. "'n the 
other band," Sherr says, some bacteria 
"might develop enzymes that degrade tbinp 
like boat bottorm." 

More worrisome, she says, is the possibil­
ity that genes for antibiotic resistance or 
increased bacterial virulence--common in 
the raw sewage flushed into waterways­
may rapidly spread via viruses to benign 
bacterial strains. 

And Bratbak warns that if laboratory­
engineered bacteria make their way into 
waters teeming with viruses, they may be 
more likely to pass their altered genes to 
native bacteria. So far, scientists have looked 
only on land for such DNA donations and 
have used the oeptive findio&s to justify 
further releases. 

-R. Weiu 
- Reprinted with permission from 
SCIENCE NEWS. the weekly newsmaga­
zine of science, copyright 1989 by Science 
Sef11~Inc. 

Baby Bee Odor Lures Cradle-Robbing lites 
French researchers have identified a 

compound tempting to a troublesome bee 
parasite. One whiff of tbis scent, emitted by 
honeybee larvae, sends a female bee mite 
scurrying toward it. The team suggests the 
chemical "could become the basis of new 
approaches" to controlling the tiny pest. 

When female mites fin~b dining on an 
adult bee, they follow their unoses" to a 
honeycomb cell housing a bee larva, prefer­
ably a drone (male). There they find male 
mites, which spend their entire lives in the 
cells. The mites mate, and both adults and 
offspring feed on the body fluids of the bee 
larva. Feeding mites disrupt the larva's 
growth, sometimes sucking it dry and killing 
it. And in adult bees, mite bites invite secon­
dary viral infections. 

Researchers hold the mite responsible for 
the loss of hundreds of thousands of hives in 
Europe and Asia. It bas yet to cause signifi­
cant damage in the United States, where it 
first appeared in 1987. U. S. beekeepers 
control the intruders with pesticides, but 
biologists worry the species might develop 
resistance. 

The mite, Varroa jacobsoni, attacks 
worker bees as well as drones of the Apis 
me/Jifera species, commonly called the Euro­
pean honeybee. Some researchers question 
whether the compound would serve as an 
effective bait to trap mites. Bee experts agree, 
however, that chemical baits hold promise. 

The French team made extracts from 
whole drone and worker larvae and identi­
fied 10 potential attractants in them. They 
then placed female bee mites in the center of 
an X-shaped cbamber. Each arm of the 
chamber wafted either plain air or one of 
three types of fragrance sources: live drone 
larvae, the larval extracts or commercial ver­
sions of the 10 compounds. Testing each 
mite individually and observing which arm 
it entered, the researchers found that plain 
air and seven of the compounds held no 
attraction. Many mites homed in on the live 
drone larvae and the extracts, preferring 
drone over worker extract. But the winner 
was an ester called methyl palmitate, the 
team reports in the Aug. 11 Science. 

While the researchers have yet to field­
test the alluring ester, they have set simple 
traps in laboratory hives, says coauthor Guy 
Ourisson of the lnstitut de Cbimie des Sub­
stances Naturelles, in Gifsur-Yvette. "A 
piece of blotting paper impregnated [with 
methyl palmitate] and placed at the bottom 
of the beehive will attract mites," be told 
Sdence News. 

- S. Hart 

Reprinted with permission from 
SCIENCE NEWS. the weekly news 1rlllga­
zine of science, copyright 1989 by Science 
Sef11ice.Inc. 
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National Institutes 
Of Health 

Biotechnology is the application of 
biological systems and organisms to 
technical and industrial processes. The 
technologies employed in this area 
include: cl•scical genetic selection and­
/ or breeding for purposes such as 
developing baker's yeast, conventional 
fermentation, and vaccine develop­
ment; the direct in vitro modification of 
genetic material, e.g., recombinant 
DNA, or gene splicing, and other novel 
techniques for modifying genetic mate­
rial of living organisms, e.g., all fusion 
aud hybridoma technology. 

Natlonallclence Foundation 
Work categorized as research related 

to biotechnology includes activities in 
fundamental genetics, cell physiology, 
ceU culture biology, basic biochemistry 
and enzymology, and bioproceuina 
engineering, which are generally 
regarded as being directly related to the 
further development of biotechnology. 

Department of Defen .. 
Biotecbnolgy is defined as any tech­

nique that uses liviD& orpnisms (or 
parts of orpnisms) to make or modify 
products, to improve plants, or to 
develop miao-orpnisms for specifK: 
uses. The technologies specifically 
included in this definition are rec.ombi­
naut DNA, novel bioproa:ssina tech­
niques, cell fusion technology including 
hybridomas, and somatic cell genetics 
(generations involving any ceU in the 
body except reproductive cells and 
their precursors). 

Department of lneru 

Biotechnology related research is 
defined as research information and 
methodologies that could be used by 
industrial scientists to develop the pro­
ducts and processes of biotechnology, 
and includes research needed as the 
scientific base to develop that informa­
tion. 

Ul Department of Agriculture 
Cooperative State 
ReMarch Service 

Biotechnology refers to the improved 
or modified organism, microbe, plant 
or animal and 'new research techniques' 
or 'technology' refers to contemporary 
'tools' available to scientists for the pur­
pose of biotechnology development 

Agriculture ReH.ch Service 
Biotechnology includes projects that 

use techniques such as gene cloning in 
micro-orgnisms, nucleic acid hybridiza­
tion, biological and biochemical syn­
thesis of nucleic acids and proteins, use 
of monoclonal antibodies, affinity 
column separation of antigens, use of 
immobilized enzymes and cells, proto­
plast fusion, regeneration of plants from 
tissue culture, transfer of embroys, gene 
mapping, and synthesis of peptide 
neurohormones. 

BIOTECHNOLOGY 
One of the driving forces of the legislation of the sixties and seventies came &om 

concerns about the effects of mankind's activities on surrounding life and habitat Without 
sporadic media treatmmt; little, if any thina at all, expresses the lepl or moral implications of 
creatina life. The ecological upects of introducing new varieties is as unclear and difficult to 
predict as the economic aspects of biotechnology. 

Undefined and unexplored by public policy, definitions of biotechnoiOIY vary with 
each qeocy and private enterprise. Available documents show the federal gove~t, as 
opposed to industry, mnmittcd to basic research; applied research beip the realm of industry. 

Governing laws applicable to genetic engineering and manufacturina are those that are 
designed for any product The federal statutes applicable are the Plant Patent Act of 1930 and 
the Plant Variety Protection Act of 1970. Utility patents and trade secrets may also represent 
categories of governina law. 

Selective methods in qriculture, animal husbandry and brewery proa:sses have been 
practiced by the earliest civilizations. A clear goal of an improved stock or product was 
anticipated by manipulatina, the diversity of plants aud animals. The broadest definition of 
biotedmology, from the Office of Technology Assessment (OTA), encompasses these put 
activities; any techniques that use living organisms or parts of orp.nisms to make or modify 
produas, to improve plants or animals or to develop microorpnisms for specific uses. 

The activity consitutina the "develop" of the latter part of this definition form the basis 
for speci•liml technology. Discussions of gene splicina and replicatina DNA are generally left 
to the professional joumal. Nevertheless, leplities govemina the recipe for Classic Coke and 
experimentation with human DNA are the same. Such inconpuity is putially compensated for 
by safeguards on the pi'O(DS of experimentatioo. 

It is important to begin to understand the vocabnlarly ofbiotecbnolOI)'. It bas enabled 
the mapping of the complete human genome aud other important research projects UDdertakeD 
by universities in the U.S. where government fundins bas been critical and substantial. 

Increased responsibility should be a serious burden for the newly emerJina consortiums 
that have become typial of the successful entrepreneurial ventures into gene spliciq and virus 
creation. The potential for advanced biotechnology to help repair and prevent destruction 
caused by other technologies oupt to be a goal of the applied research that creates the new qe 
conundrums of shrinking natural diversity and laboratory fertility. 

Much in the environmmt is now elicitina coocemed responses from those beiDa directly 
affected. Increased awareness is as important as developins a sound appreciation of this 
technology. While the individual citizen may not achieve a technical expertise sufficient for 
critical analysis of sophisticated tecbnoactivities, the scientist cannot be required to manufacture 
public policy or apply it 

Databases in Biotechnology 

i 

....• ,, ..... /Chromosome libraries 

--Cytogenetic maps 

II I I I I I I I -Genetic linkage maps 

"~ 
, .... •i 0 0 0 

)(- .:z z ci.c 
..J 

..J 
~ 1&. 

Ct 

I 

-Restrict•on enzyme maps 

'•"l . ..,cc, ... 
1 
----DNA sequences 

l 
' 

---Protein sequences 

~-----Protein structures 

SOURCE: The National Ubrary of Medicine and Office of Technology Assessment. 1988 
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lnvlronment.l 
Protection Agenor 

BioteclmoiOIY is defioed generally as 
the use of livina orpnisms to produce 
products beneficial to mankind. It is the 
application of biolop:al orpnisms to 
technical and industrial proc:es.w.s. It 
involves the use of 'Dovel' microbes, 
wbicb have been altered or manipulated 
by humans through techniques of 
genetic engineerina. 

Food and Drug 
Admlnlatr•tlon 

Bioteclmology is the application of 
biolosical systems aud orpnisms to 
technical and industrial procesa. 

DeiNirtment of Commerce 
N•tl-1 OoNIIIc and 

Atmoapherlc Acllnlnlatr•tlon 
•nd,..tl_.8u,..u 

of ........ ,. 

Biotechnology is the application of 
scientific and qineerina principles to 
the processina of materials by biologi­
cal agents to provide goods and services. 

a..,.c, for lnt.,...tiOMI 
Development 

Biotechnology broadly defined, 
includes any technique that uses living 
organisms (or parts of organisms) to 
make or modify products, to improve 
plants or animals, or to develop miao­
orpnisms (or parts of orpnisms) to 
make or modify products, to improve 
plants or anim•ls, or to develop miao­
organisms for specific uses. 

Veteran• Admlnlatratlon 
The VA adopted the OTA definition 

of biotechnology for the purpose of 
accountina. Specifically, fundina data 
were provided for projects involvina 
cell fusion, gene splicing, monoclonal 
antibodies, and recombinant DNA. 

Natloul Aeronautic• and 
..,.c• AdmlnlatrMion 

Space biotechnology includes natu­
ral and manipulative processes involv­
ing biological materiak, such as cells 
and proteins. The cbanaes that occur in 
these proa:sses in the reduced gravity 
environment are dependent on the rela­
tionship of the forces involved in the 
process and in the techniques used. 

Biotechnology is the application of 
biological systems and organisms to 
technical and industrial processes. 

Small Bualneaa Innovation 
Re-rch Program 

Biotechnology is a broad term that 
includes a number of techniques, such 
as genetic enaineering, protein engi· 
neering, processes for making monoc­
lonal antibodies, and other molecular 
biological techniques to carry out such 
techniques is also included in the broad 
definition of biotechnology research 
and development. 
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U.S. Rep. Gecqe E.. Bro~ Jr.~) 
CNiimtlm, H()IJM SllbcotrtiPiiJJ 011 E11vir­
ONMII1 tllld 1M Atmo.sltps'e 

1be simple, booest answer to your ques­
tion is, we don't know. 1be numerous cases 
of doc:umellted hazards from new and old 
cbemical compounds are cause for aenuiue 
concern. The Coaaress,larply in response 
to these real hazards, hu enacted a variety of 
laws aimed at identifyina eJisrina hazards, 
and preventina future cbemical disasters 
&om OCXUJ'Iina. 

1be danaer may very well be exager­
ated, especially in the minds of individuals. 
On the other band, we may only be seeina 
the tip of the icebera of tbe adverse effects of 
the cbemical revolution. We can't afford to 
be complacent in any e25e, and prudence 
dictates that we approach thW subject with 
the worst cue situatioo in mind. 

1be Federal Government bas a dear 
respoosibility to paraotee the health and 
safety of the American people with all the 
authority at its dDpoul. It further bas the 
respODSlbility to identify what the nature of 
thole threats to our Natioll are. The chemi­
cal threat is one area where tbe Federal 
Government bas aeneraiiY done too little, 
too late. 

My collequcs in the Coqress and I will 
be watchina the implementation of the basic 
enviromnentallaws very carefully. We aU 
hope that the cbemical threat is eugerated, 
and future disasters will be nonexistent 
Until we know if that state of perfection bas 
arrived, much more information must be 
ptbered and much more work will need to 
be done. 

Dr. Elipbefh M. Wbelln 
ResetUCit Associate, llorwud Scltool of Pub­
lic H«<IIA; Ex«llli~ IJinctor, A merictm 
COwtciJ 011 Sdeltce mtd HetJIJA 

In many instaDct.s, the bealth hazards 
posed by chemiclls are oversaated to the 
point where many people appareody believe 
that we are livina in a sea of toxic and 
carcinoaenic substan~ paying for the 
benefits of ttdmoiQIY with poor health. 

Today, even the word "chemical" con­
jures up a neptive imqe. Tbe averqe con­
sumer bas a poor uoclastandiDa of chemi­
cals as fundamental una of life, and hears 
substantially more about the relatively few 
cases of chemical-related tnpdies than he 
docs about the eaentialand beneficial chem­
icals occurrina in the natural food supply 
and in the forms of food additives, pesticides, 
drup, in the omapatiooal setting and general 
environment 

The fact that some chemicals in the envir­
onment have caused illness and death in 
unique circumstances should not mean that 
all chemicals are suspect or that there are no 
ways of using potentially unsafe materials. 
Our goal in regulatina the chemicals around 
us and indeed in rnakingjudplents about aU 
aspectS of our environment, is to minimize 
the potential for harm and maximize techn~ 
logical and cultural advances and the quality 
of life for our country. 

For example, in assasing the usc of a 
potentially cancer-causina chemical in the 
production of a useful product, we should be 
guided by reasonable judgments, setting lev­
els of exposure which pose no known 
huards to workers yet soli allow efficient 
production of this product. If the scientific 
consensus is that workers can be protected 
from the effects of the chemical in question 
by means of an efficient ventilation system 
costing $5,000, there is no purpose in exag­
gerating the risk to the point that $2,000,000 
is spent to totally redesign the workplace in 
an effort to reach the same end, and it 

Chemicals and Health 
Are he•ltll un1•ra from chelll~l• ltelntl ••••••reted? 

•PA .lou.,..l hila •akecl obMrVera •nd INU'IIoiPMta In the ... tiOMI deMte 
now under ••r IIIMMit ,..._ orulo81 conoerna. 
The .......... tlon w•a •akecl of MOll penonJ 

"More •nd more chemlc•l• .,. being l•belecl 
h•urdous to he•lth. Is the d•nger being ex•ggertecl? 

becomes no lonaer oost-efficient for the 
plant to operate. 

In making judgments of this type, we are 
110tsaying, "If you want a product you must 
assume that people will die." (Indeed that is 
exactly the type of tradeoff we willinaly 
make using automobiles, airplanes and 
swimmina pools.) It is possible to set levels 
of chemical exposure which accordina to aU 
scientific evidence do DOt sipificandy raise 
anyone's disease probability. 

Recent overstatements oo risks posed by 
environmental cbemicals have served onty 
to distract Americus &om real enviroomeo­
tal health threats like ciprette smoking, 
have led to banninp of items that make our 
life easier and more pleasurable, and have 
contributed to hi&her prices for those goods 
and ~ that do remain. 

Eula .... m 

A.r.fistmtt Secrettuy of lAbor 
OccllpalioMl Safety tl1ld Hetllllt 

No. Death can never be exageratcd. And 
death is euctly what the question is aU 
about No one knows the exact extent of 
death caused by workplace exposures to the 
thousands of toxic substances in common 
industrial use today. But we do know the toll 
is in the thousands-perhaps more than a 
hundred thousand per year becoming ill. 

Those are people-Dd just numbers. 
They are our friends, brothers, uncles, cou­
sins, mothers and fathers. Their loss is too 
real to too many of us to be ~led 
behind phony lfiWDeDis that it costs too 
much to control the hazards that caused such 
tragedy. 

Paradoxically, it seems that there isn't 
enough exageration. No one really gets 
concerned until a tower collapses and kills 
S 1 men. Or until a pecticide makes walking 
zombies of a plant full of healthy workers. 
Or until a chemical previously thought to be 
harmless causes rare cancers twenty to forty 
years after exposure. 

Total national concern about all harmful 
exposures, not just sporadic attention in a 
few isolated instances,~ what will finally 
provide the impetus- and resources­
needed to apply our collective effort to gua­
rantee safe and healthful workplaces for all 
Americans. 

Dr. Samuel s. Eplteiu 
AuJhor, 'The Polilics of Ctmcer, " and Pro­
fessor, OccupaJioNll alld E11viro11me11tlll 
MJdkilte, Ulfi~~ersily of IIJinois School of 
Public Heoklt 

Exageration, no! Belated recognition of 
the problem, yes! 

The recent identification of a wide ranae 
of hazardous chemicals reflects the fact that 
originally they were improperly or prema­
turely introduced into commerce. This 
occurred either without pre-testing or on the 
basis of test data, much of which bas since 
been shown to be inadequate, manipulated, 
or suppressed. 

Data on the costs of compliance have also 
been grossly distorted. Meanwhile, the fact 
has been overlooked that the full price tag 
for failure to regulate is far higher than the 
cost of regulation itself. The chemical indus-

try for years blocked tbe pusaae of toxic 
substances lqislation, which when it became 
law in 1976 finally pve the EPA AdminW­
trator a discretioouy right to require pea 
market tecting Even in 1979 the industry 
still refuses to disclose tbe identity of toxic 
and carciJqenic chemicals in trade name 
products to which workers are exposed. 

Such policits of the chemical industry 
have been directly resp<mible for an ever­
arowioa litany of disasters. Consider the~ 
piratory disease and caucer toll of asbestos 
worken which is anticipated to claim more 
than 50,000 annual victims over the next 
few decades IDdustry had much evideace of 
these hazards u looa 110 u the 1930's 
which it suppressed and failed to act on. Or 
consider the neurological crippling of 
workers exposed to l.eptophos at the Vel­
sicol Plant in Bayport Tex. Information on 
the neurotoxicity of l.eptophos had been 
withheld from exposed workers and Federal 
qencits. Or look at tbe neurolosical and 
other diseases induced in Life Scieoces ~ 
duct Corp. workers by Kepooe in the early 
1970's. Allied Chemical Co., the puent cor­
poration, had informatioo of such effects in 
the early 1950's. 

There are innumerable other such exam­
ples. Consider the sterility in Dow Chemical 
Co. workers exposed to DBCP. Such toxico­
loP:al effects bad been fea9'iml in tbe 
early 1950's without panllel protective 
measures. Or coosider tbe administration of 
DES to prepant women in clinical trials in 
the early 1950's. These women were told by 
their obstetricans, reftcctina advice from the 
pharmaceutical industry, that there was no 
evideoce that DES wu harmful, althouah its 
carcinoaenicity had been experimentally 
established by 1940. 

Finally, consider the recent epidemic of 
uterine cancer in post-menopausal women 
given Premarin or other estrQ~m replace­
ment therapy, particularly at hiah doses and 
for long periods. In spite of this the Pharma­
ceutical Manufacturers~ and the 
American College of Obstetricians and 
Gynecologists have filed an unsucassful suit 
apinst the FDA requirement that women 
should be warned of such damages by 
appropriate labeJlina. 

There is little doubt that we will ·expe­
rience a growing and ever wider rqe of 
such disasters. In aU likelihood, they will 
impact most heavily on workers in the pet­
rochemical and ~rtain mining and process­
ing industries. They will also impact, though 
to a lesser extent, on those living in the 
vicinity of such industries or their hazardous 
waste disposal sites scattered irresponsibly 
and randomly aaoss the Nation and on a 
wide range of other oonsumer groups who 
have beome unknowniQa participants in 
mass human carciJqalicity tests as invo­
luntary tradcoffs for improper marketing of 
hazardous but profitable chelllicU. 

lrvina J. Seliko«, M.D. 
Director of tlte E11t'iroMte11tlll ScieiiCU 
LllboroJory. MOIUII SiNii Scltool of Medi­
cine, City U11i11ersity of New York 

It is presendy impossible to answer the 
question with confidence, simply because 
we have Little information about many of 
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these chemicals, even about their acute or 
subacute effects. It is dismaying to realize 
that for the iaJJe majority, we know virtu­
ally nothina or tbe lona term hazards. 

What to do? The best we can, actively, 
vi&orousiY· TllD speab .. imt stoppioa tbe 
world because we want to aet oft' or for 
modern chemical Luddites Chemicals are a 
brOid dus, aood IDd bid. It is not beyood 
us to sort tbem out, recccnizing that costly 
misjudgments can occur. 

Finally, what to do until tbe informatioo 
comes? Apin, the belt we caa-use tbe 
most reliable informatioo available. Repla­
tion and cootrol will oct wait All of which 
points to tbe urpocy d our responsibili­
ties-and opportunities. 

Sidaey M. Wc6, M.D. 
Dinctor. hbli£ Ctduft~ HtGidt Res«UCit 
GI'OMfJ 

IDdumys put oeali&mce in testiDa chem­
icals is tbe main reuoa for tbe larJe number 
of hazardous substaoca beiDa discovered in 
curreot tests. Since tbe most hiahl · 
cious chemiclls were the first ones= 
into the ttstingappuana, it is not surprisioa 
that many are turnioa out to show toxicity. 
As testina cootinues, and cbemicals with a 
much lower index of suspicion are tesaed, 
fewer will be shown to cause cancer or ocher 
types of toxicity. The list will pow, but Dot 
at the friabtenina rate d today. 

Tbere are at least two major reasons why 
the danam of these chemiclls may, if any­
thiD& be underestimated rather than exaii"'S­
atcd. 

First is the problem d species differences. 
A chemical which is DOt very potent in one 
kiDd of animal may be vuy toxic to humans. 
Tbalidomidc is one such unfortunate exam­
ple where animal tests gready underesti­
mated the danaer of th8 drua which caused 
hundreds of deformed babies. 

Another reason for perhaps thinking 
chemicals are less daqerous than they are is 
because positive animal1iesls usually involve 
only one chemical. Humans breathe, smoke, 
eat, or absorb throuah the skin many chemi­
cals whose combined dl'ects are oonsidera­
bly peater than that of just ooe component 

When the qe-adjusted rate of cucer 
cleatm in this country starts dtdinina instead 
of increasiD& it will be because the public 
bas taken individual andcoUectiveaction to 
reduce exposure to the hazards we are learn­
ina about 

Roald A. L8aa 
Executi~ Director Americ411 llldlutriiJI 
Hetlldt COIUICiJ 

There is no question but that the scientific 
community today is much more sophisti­
cated than heretofore in its ability to test for 
and to detect physiolotrical chanaes in test 
animals or cell cultures which might indicate 
a potential hazard to man. Thousands of 
substances, both natural and synthetic, have 
been shown to cause such effects in selec­
tively desiped experiments and with hiahlY 
imaginative routes of dosing. 

1be real problem starts ooce the tests have 
been completed in that it takes experienced 
scientific judgment in aD but tbe most clear­
cut cases to accurately extrapolate from such 
tests to a potential hlDDID hazard. At least 
two Federal aaenQes have proposed doing 
away with this careful scientific j•adgment by 
adopting simplistic rules for "identifying" 
potential human carcinoaens- with the 
result that hundreds, if not thousands, of 
substances could be mislabeled. There is too 
much at stake for this to be allowed to 
happen for the sake of expediency. 

(Co1fdlul«< 011 Page 6) 
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Recreation, lwwever, is not the ouJdoors, but our retJCtion to it Daniel Boone's 
reoction depended not only on the qlllllily of whaJ he saw, but on the qlllllity of the 
menllll eye wiJir wlticlr Ire saw it Ecological science luu wrougltJ a clumge in the 
me11kll eye.ltluu disclosed origills andfimctions for wluu to Boone were only focts. 
ltluu disclosed mech.onisms for wluu to Boone were only aJtributes. We lulve no 
yardstick to measure tlris clumge, bill we mtlJ safely say tluu, as compared wiJh the 
competent ecologist of tire present dlly, Boone saw only the surface of things. The 
incredible intricacies of tire plllnt and animllJ coiiii1IIUiily- tlre inlrlllsic beauty of 
the organism caJJed Amerlc4 tlten in the fidl bloom of Iter mtlidenlrood-were as 
invisible and incomprehensible to Daniel Boone as tlrey are todlly to Mr. BabbiJL 
The only true developmelll in American recreational resources is tlte development 
of tire perceptive facility in Americalls. AU of tire other acts we grace by tJuu name 
are, at best, arumpts to reiiUd or mDSk tire process of dilution . . . Like all real 
treGsllres of tlte miNI, perception can be splil inJo injilliJely smJlll froctions witlwut 
losing iJs qlllllity. The weeds in a city lot convey the stliM lesson as tlte redwoods,· 
the farmer may see in Iris cow-paslllre wlult may not be VOIICiuafed 10 tlte scienJist 
odvenlllring ill t1te Sollllr Seas. Perception, ill slwrt, ctliiiiOt be plli'CM.sed wit1r 
eillter /~!tuned degrees or dolltus; iJ grows at home as weU as abrotld, and Ire wlw 
luls a liltle mtlJ u.se iJ to as good tulwmlllge as he wlw luls mMCh. As a setUCir for 
perception, tlte recretJiiona/ stturtpet;k is footless and~UU~eCeSStUJ . . . Recretllional 
development is a job not of building roods into lovely coiUIIT}, bill of bllilding 
receptivity inlo the still unlovely 1umrtm mind. 

The EPA: 
A Look Inside 

Oean Water Act violator John Poz:spi, 
convicted on 40 counts in December 1988, 
was sentenced recendy to a jail term of a 
minimum of 27 months, and is required to 
pay a $202,000 fine and completely restore 
tbe wetlands be filled illegally. Between July 
1987 and September 1988, P<mpi filled 
parts of a federally protected wedands in 
Falls Township, Pennsylvania with demoli­
tion rubble trucked in from New Jersey and 
Pennsylvania, despite warnings from the 
U. S. Army Corps ci Engineers that he 
needed a Clean Water Act permit Po:l.spi also 
ignored a Corps cease-and-desist order and a 
temporary restraining order issued in August 
1988. '1bis sentence shwld serve as a dear 
signal that the U. S. EPA will do everything 
in its power to protect a valuable and endan­
gered natural resource such as wedands," 
said EPA Region 3 Administrator Edwin 
Erickson. 

ENVIRONMENT WEEK. July 27, 1989 

Cedar Lakes Event 
The environmental coalition weekend 

combined ideas and feelings to produce sev­
eral goals for the next legislative meeting. 
Ray George, Liaison Offacer, EPA Region 
Ill, opened Sunday's concluding session 
with an introduction to EPA activities in 
West Virginia. 

EPA committment to a better West Vir­
ginia cannot be doubted as Mr. George's 
presence proved. Questions from the 
audience were not too specific--even on 
funding-or too general. The one gracious 
lament from the speaker was the observation 
that no single phone eonnection could 
ensure answers to each and and every envir­
onmental concern. This recognition of the 
acutely fragmented nature of administrative 
responsibilities for the environment unde~ 
cores the desirability of environmental 
forums. 

It is never too late to express your 
concerns. Contact the Environmental Hot­
line- 346-5891, or write Norm Steenstra, 
Environmental Coordinator, WV-CAG, 
1324 Virginia Street, East, Charleston, West 
virginia 25301. 

"Conservation Estlretic,, 
A Sand County A"""'ac 

Aldo Leopold 

(Continued from Page 1) 

make it an ideal location for tourism, educa­
tion, and research alo• the Ohio River." 
Aetcber added that the C.O.E. and WV­
DNR plan for Greenbottom was developed 
without public input, despite the fact that 
this is public land. 

The Greenbouom Society recommends 
the following actions: 
1. The wetlands should be maintained in its 

current natural sites without artificial 
manipulation. 

2. The area should be enhanced for public 
education in regards to the environment 
and the historic Ohio Valley. 

3. Sportsmen should be alerted to the pres­
ence of humans and Federally-protected 
birds such as the bald eagle by the erec­
tion of signs. 

4. General Jenkins house, which is cur­
rently dosed to the public, should be 
opened for visitors at least one afternoon 
per week. 

5. Buffer zone around the house should be 
increased to accommodate proper resto­
ration and high volume use by visitors. 

6. Jenkins bouse and rdated sites must be 
protected from water damage. 

7. All archaeological materials excavated 
at the site should be returned for public 
display at the site. 

8. All agencies and the Society should 
agree to cooperate in an independent 
third party evaluation of the area as to its 
future management poteotial. 

Further recommendations include oppor­
tunity for the Society to review and com­
ment on agency plans, creation of a citizens 
advisory committee to review management 
plans, and a one-year moratorium on bunt­
ing to provide adequate opportunity for all 
current studies to be completed. 

Fletcher added, "The proposal was deve­
loped by an ad hoc committee of Marshall 
University representatives, historians, envir­
onmentalists, and archaeologists. The prop­
osal was submitted to the appropriate agen­
cies through the good offices of the Honor­
able Robert C. Chambers, D-Cabell, 
Speaker of the House of Delegates!' For 
more information, contact Janet Fletcher 
(522-7557). 
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(Continued from Page 1) 

5. Revision of state laws pertaining to local land use, planning and zoning. 
6. Moratorium on Clam A landfills. 
7. Increased appropriations for DOE, DNR, and APCC for additional enforcement and 

inspection; fundina by bigber permit fees and penalties. 
8. Adoption of emergency solid waste regulations as proposed by DNR in their original form. 

Agency Actions and Federal Legislation 
I . Support of federal Bottle Bill. 
2. Support for federal bill S269 (to ammend Interstate Commerce Act exemptina solid waste) 
3. Encourqe DNR to aeate an effective citizens Water Quality Mooitorin& Prop'am. 
4. Require DNR to provide adequate training and assistance to County Solid Waste 

Authorities. 
5. Develop and conduct magistrate education on environmental law and problems. 
6. Outright mining moritorium on at least one sensitive Acid Mine Draina&e Area. 

Long Range Goals 
1. Creation of a comprehensive West Virginia Environmental Protection Aaency resultina in a 

state environmental J)OOCy and "onc>step enforcement" 
2. Legislative action requiring environmental education components in the public school 

systems. 
3. Passage of a state packaging law to restrict or eliminate certain materials. 
4. Passage of a WV Natural Heritage Act to safeguard endangered species, wetlands and 

unique land areas. 
5. Commission of State Waste Stream Analysis and development of effective methods of 

implementina waste reduction. 
6. Passage of Comprehensive Recycling Programs (SB 30 I) in as many counties as possible. 

Speaker of the House Chuck Chambers was in attendance tbrouah<>ut the entire 
convention-providing both his unique political perspectives and knowledge of the state's 
environmental needs. Speaker Chambers also participated in a panel discussion entided 
"Politics, Tbe Environment and the 90's." 

Other presentations and seminars included "Acid Rain" by both Don Gaspar, WV 
DNR and Virginia Rolalin of the Canadian Consulate; "Groundwater" by Frank Pelurie, WV 
DNR; "TheW est Virginia Recycling Act" by David Grubb; "Public Relations and the Media" 
by Greg teaming and "US EPA Resources Available to the Environmental Community" by 
Ray George. 

There were inherent risks in gathering such an eclectic and large group of environmen­
talists together. Tbe possiblity of discord, personality clashes and opposing methodology were 
among those risks. The unity displayed and the degree of commitment to environmental 
concerns by each attendee dispelled these risks. One other consensus item that was achieved 
was to hold a Second Annual Statewide Environmental Convention in 1990. 

(Continued from Page 5) 
It is clear that both industry and govern­

ment are concerned that there still exist some 
chemicals whose chronic hazards ba ve not 
yet been identified. Tbe American Industrial 
Health Council was organized specifically to 
work with government and other interested 
parties in attempting to develop a sound 
scientific method of identifying any such 
substances and finding methods of minimiz­
ing their hazards. But, another concern is 
that unsound regulatiom will result in those 
few real hazards being mixed in with 
hundreds of mislabled ones to where the 
public attitude becomes 'Since everything 
causes cancer, why be ooncemed about any­
thing?' Such public cynicism would be a 
national calamity- and yet we are edging 
ever closer to it. 

Paul G. Rogers 
Former Congressman and former Cluzir­
man. House Subcommittee on Hetdth and 
the Ent~ironmenJ 

The question is deceptively straightfor­
ward. The problem is that we don't really 
have a simple answer. Our experience with 
some very specific chemical substances-for 
example, PCB's, vinyl chloride, and DDT­
has awakened our concern about the whole 
spectrum of chemica~. This concern is 
heightened when we realize the breadth of 
possible human exposure-that there are 
close to four million chemical substances 
known to man and that some 70,000 of 
these are now in commercial use. With as 
many as 400 new substances entering tbe 
market each year our past experience means 
that we do know that what we don't know is 
legitimate cause for concern. 

We do know that we need a system capa­
ble of examining the safety of these substan-

ces. We do know that we need to expand 
upon our present knowledge and attempt to 
answer some of the very difficult scientific 
questions concerning the possible hazards of 
long-term, low-level exposures, of latency 
periods and the complex issue of synergistic 
effects. 

We also know that there are indications 
that a substantial number of cancers, as well 
as birth defects and other serious health 
problems, are related to occupational and 
environmental exposures to chemical sub­
stances. In terms of possible threats to 
human health and well-being the unans­
wered questions are not academic ones, but 
quite personal in their impact on our daily 
lives. 

I believe that with the passage of legisla­
tion such as the Toxic Substances Control 
Act, with new efforts in basic research, and 
with improved systems of data and informa­
tion gathering we will be able to strike a 
balanced, reasoned approach to the prob­
lem. Although we do not intend to ignore 
the possibility of harmful effects from some 
chemical substances, neither do we intend to 
go too far in the other direction and indis­
criminately paint all chemical substances as 
suspect It appears that finding answers to 
the broad questions that face us lies not in a 
simplistic, generic approach but rather 
through an approach which recognizes the 
specific facts surrounding each substance. I 
believe that this is pr~ly the approach 
which we have chosen. 

Dr. Barry Commoner 
Director, Center for the Biology of NaJural 
Systems, and Uni11ersity Professor of Ent~ir­
onmenJal Science, Washington Uni11ersity 

(ConJinued on Page 7) 
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SNOW 
If your answer to the question "What is 

the most unstable mass on eartb'r' is the WV 
legislature, you would be wrong. If your 
answer is WV environmentalists talking 
about the WV legislature you would still be 
wrong. The correct answer is newly fallen 
snow. 

Snow in the WV mountains may be more 
stable or less stable depending upon which 
side of the mountain you are descnbing. The 
idiosyncratic climates on either side of your 
favorite mountain and the mini-~ure sys­
tems they create make mountain weather 
conditions unique. 

Mountains don't re<zive more snowfall 
just because they are niER.EI A physical 
principle is involved. Orographic lifting, air 
forced up and over barriers, can be greatest 

, when wind direction is perpendicular to the 
mountain (like Hugo hitting the Carolina 
coast). When the angle of the striking wind 
decreases the force is less. 

Air mass movement Oows &om high pres­
sure regions to low prasure regions. Terrain 
effects this Oow in unpredictable ways. 
Mountain slope accumulation of snow is 
predicated on terrain and air movement. 

If one could follow the wind up the 
mountain, the warm, dry winds of the base 
(lee side) would become moist as the higher 
pressures and the elevation rises. Combining 
the moisture of higher elevations with strong 

(Continued from Page 6) 
To answer this question it is useful to start 
with the facts. The evidence in support of 
claims of health hazards from synthetic 
chemicals is clear-cut. In recent years 
research has considerably improved the test­
ing of chemicals for toxicity, and the result­
ing data have been carefully collected and 
reviewed. For example, the International 
Agency for Research on Cancer in Lyon, 
France, publishes carefulJy analyzed sum­
maries of the data about the carcinogenicity 
of chemicals. These data show that the 
number of synthetic organic chemicals that 
have been identified as aucinogens is rising 
rapidly; between 1950 and 1960, 17 new 
such carcinogens were identified. These and 
similar data establish quite clearly that the 
widely-held impression that we are learning 
about increasing numbers of hazardous 
chemicals is based on solid fact. 

Is there any factual evidence to support 
the idea that claims about such hazards are 
being exaggerated? Such evidence would be, 
for example, scientific data which show that 
substances previously identified as hazard­
ous, on being studied further, have been 
shown to be not hazardous. To my knowl­
edge a list of such subrtances which have 
been downgraded with respect to toxicity 
has not been compiled, but it must be very 
small. For example, reexamination of a 
number of suspected substances which have 
been the subject of controversy has, in fact, 
confirmed their carinogenicity: saccharin, 
TRIS, vinyl chloride and various hair dyes. 
There is, therefore, no scientific evidence to 
support the notion that such claims have 
been "exaggerated." 

In the face of this evidence it is important 
to ask why the question of exaggeration 
should arise at aU. What bas happened to 
encourage such an unsubstantiated response 
to the solid evidence of increasing numbers 
of toxic chemicals? My own answer is that in 
the last few years the public knowledge 
about toxic chemicals has begun to affect 
certain groups where they really burt- in 
their pocketbooks. 

vertical wind force is one accurate explana­
tion of why mountains have more snow. 

Oil<% deposited, snow crystals constantly 
change. Temperature and pressure, the ~ 
tors delimiting formation of each flake, con­
tinue to determine the conditions effecting 
changes in shape and size. 

The life history of a snow crystal is very 
complex. Initial condensation from chang­
ing vapor pressure occurs on microscopic 
dust, salt, soil particles, or; unfortunately, 
pollution particles, that are lifted &om earth 
by the wind. These initial nuclei have tiny, 
tiny dimensions. Each cubic centimeter of 
air contains tOto lOOOOsuchnuclei. Once a 
condensation fix has occured a freezing 
nuclei is required for aeation of a snow 
flake. The colder the air, the greater number 
of freezing nuclei. 

Now a frozen droplet, ice crystals collide 
with other droplets. A snowflake, a coagula­
tion of several soow aystals, is formed. The 
forca effecting Iauer changes will be deter­
mined by the temperature and surrounding 
conditions at the place of deposition. Light, 
newly fallen snow will not share many char­
acteristics of snow that has lain under com­
pressed layers. Along with changes in den­
sity come changes in form. The International 
Classification of Solid Precipitation lists ten 
basic snow crystal forms with four modi­
fications. 

For example, in the last few years, as a 
result of evidence regarding environmental 
or health hazards, several major chemical 
products have been forced off the market 
fluorocarbons, propellants extensively used 
in a wide range of products, have been 
replaced by finger-pumps; PCB's, once pro­
duced at the rate of 40,000 tonsper year, 
have been withdrawn, following evidence 
that they ahve become very widespread in 
all living things. It is therefore not surprising 
that chemical companies have recently 
begun a mamve public relations campaign 
against what they call "chemophobia"­
inational fear of chemicals 

Arthur C. Upton, MD. 
Director, NatiDMI Cancer Institute 

Since the recognition of scrotal cancer as 
an occupational disease of chimney sweeps 
over 200 years ago, more than 20 chemicals 
have since been implicated as causing var­
ious forms of cancer in other types of 
workers. Environmental chemicals have 
also come to be linked with certain forms of 
cancer in the population at large. These 
observations, considered in. the light of the 
growing number of new chmicals being 
introduced into commercial use each year, 
make it increasingly important to evaluate 
suspected substances in order to minimize 
any potential hazards that they may pose. 

Although proof that a chemical can cause 
cancer in humans rests only on the demon­
stration of such an effect in human beings 
themselves, the high oorrelation between 
carcinogenicity in humans and carcinoge­
nicity in animals makes it possible to utilize 
animal tests as a meam of identifying pre­
sumptive carcinogens and thereby institut­
ing prudent safeguards for the protection of 
human populations. This method for the 
evaluation of environmental hazards consti­
tutes an essential approach toward the prev­
ention of cancer, which must be 
reflected in modern public health policy. 

EPA JOURNAL, March. 1979 
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A Vital National Resource 
Almost anywhere in the United States that you live, chances are that you depend on ground­
water to a greater extent than you may realize. Consider these stacistics. Seuin8 aside the 94S of 
the earth's water that rests in O<UDS and seas at high levels of salinity, JI'OUD(Iwater aa:ounts for 
about two-thirds of the freshwater resources of the world. H we only consider the portion that 
can be used (minus icecaps and glaciers), then groundwater accounts for almost the total 
volume. Even if we only consider the most "active" JI'Oundwater re,imes, the breakdown 
comes to: groundwater, 95%; lakes, swamps, reservoirs, and river clwmels, 3.5%; and soil 
moisture, 1.5%. This map shows the distnbution of major aquifers aaoss the country. 

Eeologically speaking, the life cycle of bacteria is a careful, precise lwlanaa 
between energy output and nutrition intake. The steady state maintained 
by each soD ecosystem belles the second law of tbermod)'IUIIDics and 
maintains an effident equDibrium. 
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Generalized picture of an ecosystem, showing the nuQor pathways of 
energy and nutrients. 
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Experiments With Microbes 
Energy Department researchers are also experimenting with microbes at other sites, 

including the Savannah River Plant in South Carolina. 
In this case, microbes are not being used to deal with radioactive material, but appear to 

be able to consume toxic metals either in a "bi~reactor" vessel or directly in contaminated soil. 
It appears that the D.O.E. may address some contamination problems with the least 

elaborate of all technologies- waiting them out. Larry Mann, a United States Geological 
Survey hydrologist assigned to INEL, says the contamination of the Snake River Aquifer with 
tritium and other radioactive substances can best be addressed by waiting for the radiation to 
decay or to be diluted as it moves slowly off the site. 

A "plume" of tritium centered around two INEL installations is spreading through the 
aquifer at a rate of just over 1,000 feet per year and can now be detected about eight miles south. 
of two original disposal sites. 

But according to Mr. Mann; the leading edge of the tritium, which bas a half-life of 
about 10 years, bas decayed to such a degree that it now meets Environmental Protection 
Agency drinking water standards. His computer projections show that it will further decay to 
below detectable levels by the time it reaches the border of the site. 

New York Times January 3, 1989 
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u.S. Turning to New Technologies 
To Clean Up Arms Plants 

Faced with ooe of the most costly enviroomental contaiminatioo problems ever, the 
Department ofEoerJy i1arcbina for DeW tcdmololita to belp it clean up toxic and radioactive 
wastes at its weapons insllllatioas. 

The teclmolopes ranae &om hiah-voltqe devices that can melt soil, steel drums and 
contaminated machinery into a aJusy mass to microbes that produce polymers to which toxic 
metals and l'ldiolctive particles adhere. 

The extent of the problem is stagerina. More than a dozeD weapons plants across the 
nation have aeoented toxic industrial chemicals and l'ldiolctive matter. Early estimates of the 
total deaD-up 00111 ,..e to more than $100 billioo. 

Aside &om sheer mapitude-millions of CU:bic feet of poisoned soil and millioos of 
pllons of contaminated ground water-the EoeraY Deputment faces the unique problem of 
industrial hazardous wate mixed with radioldive substanoes. 

An lntr•ctllble Problem 
That combination defies tnditiooal clean-up methods. In some cases, removal of 

contamiuted soil would Deed to be aa:omplisbed with ranote-alotrolled eartb-movina 
machinery, with operators isolated in shielded towers hUDdreds of feet away. 

ODe of the most intndable of such problems is at the "buried waste site" near the 
southern boundary of the 900-square-mile ldabo National Eoaineerina Laboratory near Idaho 
Falls. 

Accordina to HWlter Weiler, manqer eX environmental restoration propams at the 
laboratory, the site was used "like a prblae dump" for oootamiNted wastes &om a Colorado 
weapoos manuf'lcturq installatioo between tbe early 19SO's and 1970. 

Some wastes were buried in steel barrels. But others, be says, where dumped in wooden 
aata and cardboard boxes. The boxes and crates have looa si.Dce decayed, and many eX the 
steel burels are now Ieakina. 

The wastes include such items u poves and aprons cl•ssed as "low level" wasae u well 
u lathes and other machinery irradiated by plutonium, considered to be in the middle ranae d 
_ ... : -.: 'ty 
•~VI. 

The contamiutioo has spread from the three million cubic feet of buried waste to 
another five million cubic feet of soil. 

Destroying Mixed W•stes 
Two teclmoloP:a1 options appear to hold the most promi1e for clean ina up the site, and 

perhaps other, similar EoeraY Deputment sites because of their ability to destroy or control 
mixed wastes. 

One i1 a "ps plasma reactor" that INEL is testina- initially with non-contaminated 
soils-in Butte, Mootana. Tbe device uses a hiah-ener&Y electric arc to heat air or oxyp to 
such a hiab temperature that the ps becomes an efficient conductor. Mr. Weiler compares it to 
"a bolt of liahtnina." 

Electrically clwJed ps pours into a chamber where it can heat contents to about 2,900 
depees Fahreobeit, ~ to break down many toxic cbemicals. 

At the same time, the process should melt contaminated soils, toxic metals, and 
radioactive material into a hard &lassY slq that, while still radioactive, can be more safely 
stored. 

A second technoloay, developed jointly by Battelle Pacific Northwest Laboratories and 
the EnefiY Department, uses electrical current to aa:omplish a similar process without digina 
up contaminated soil. 

Called "in situ vitrification," the technoloay uses hiah amperqe current movina 
between electrodes inserted up to SO feet into the earth to melt blocks of contaminated soil as 
large u I ,000 cubic fed. Usina the process, adjacent blocks can also be fused. 

An Area Would Be Fused 
The process would subject a site to such immense amounts of heat that the entire area, 

includina the discarded, radioactive machinery and disposal barrels, would be fused into an 
obsidian-like substala. 

In theory, the process could destroy orpnic chemicals and bind-up radioactive matter 
and metals so that they could remain safely buried on site. 

The technology hu already been proven to work in field trials and is beiDa marketed to 
industries by a Battelle subsidiary, but it is still not clear how effectively it will work with the 
irradiated wastes at INEL or, even if it does, if tbe process will work with the wetter soils at sites 
in the eastern half of the U nitcd States. 

Special~ at INEL say that neither process will provide an ideal or euy answer, since 
the ps plasma process requires risky and diffirolt digint-up of wastes, and the other makes it 
difficult to know how electively deep soils were treated. 

Researchers are also studyina microbes that may help filter radioactive wastes from 
water. Accordina to Patrick Dupn, director ofbioprocessina technoloay at INEL, some kinds 
of bacteria may be able to absorb radioactive particles. 

In trials, scientists have been able to show that a nonradioactive form of uranium will 
adhere to the bacteria and to a polymer that the miaobes prod~. 

The next step, says Dr. Dupn, is to de_termine whether the process will work with 
so-called transuranic substances, includina plutonium. The process would make it easier to 
precipitate these radionuclides out of water. 

"Nothina like this can bemadetogoaway,"saysDr. Dugan.1'hehopeistofind ways 
to move this material around so that it can be bandied better." 

(Contilwed on Page 7) 
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Research Sheds Light 
On The Lightning Bolt 

W ASHINGTON-Reaearchen have found liabtnina to be an even more widespread 
danaer than wu believed, with more than five dozen Americans losina their lives and hUDdreds 
more injured last year. 

A lw.ard whoae scattered victims usually attract only local notice, liahtnina finally 
made the national headlines in 1988 by spark.iua forest fires that ravqed much ofY ellowstooe 
National Park. 

In the put, weather ot.rvers have recorded the praeoce of Jiptnina throuah the 
simple expedient of listenina for the thunder tbat comes after the eleclrical dilcbarJes. 

But electrom~petic detection systems have dilcovered that, becauae of interfereoce 
with sound waves, between 22 percent and 40 percent of allliahtnina oocun without obeeners 
hearina the thunder that follows. 

That is not aood news, researchers note, pointina out that liahtnina can strike with no 
warnina, sometimes oa;urina before saorms or reachina out ahead of the clouds. 

Detailed thundersaorm records 10 ~ to the late 18001, but they have always 
depended on the reports of trained oblervers, primarily listenina to thUDder. This means that tbe 
operators of electrical plants aod others who use weather records to anticipate the danaer of 
liahtnina have underestimated the risk. 

The toll of 681iabtnina deaths in 1988 was the same as in 1986, tyina for the lowest this 
decade. In between, however, 1987 recorded tbe most in the decade with 86 fatalaties. 

The lona-term averaae is 961iabtnina deaths annually, an averqe boosted by several 
very deadly years blck in the 1960s, indudioa 1963, whell210 peple were killed by liabtniaa-

As usual, in 1988 many victims were in the open or under trees, with Bevera1 oa aolf 
courses or in boats. florida reuined its place as ltMina in liabtnina deaths with nine, while six 
died in Colorado. 

There were four liahtnina deaths eacb in GeorJia, Michipn, New York, North 
Carolina and Wisooosin, the Natiooal W eatber Service reported. And states with three fatalities 
were Minnesota, New Mexico, Texas and Virginia. 

Penmylvania had two liahtnina deaths, and New Jersey had ooe. 
More than half of all electrical storms had ooly a few cloud-to-ground liabtnina Oashes, 

while a small number of storms had hundreck of strokes. 
One reason liahtnina doesn't aet the respect that meterorolopts think it dacrvea is that 

it is like automobile aaideots, usually claimi-. victiJm one or two at a time over a ICIUeral 

The sudden arrival of thousands of volts of electricity, however, can sometimes involve 
a lot of people. 

For example, oo July 17, 1988, liahtninastruck a utility pole at a speedway in Snyda' 
County, Pa. Twenty-two spectators were injured by the ctwae, which traveled down tbe pole 
and into the bleachers. 

Liahtnina results from a buildup of elcc:trical cbarps in a storm cloud. The procaa isn't 
fully understood, but it appears to involve movement of raindrops up and down in the cloud, 
propelled by strona winds. 

When the electrical cbarps build up to larp levels, an invisible "step leader" moves 
down from the neptively cbarged cloud base in seameots about so yards looa, until it reaches 
the positively cbarpd around. 

When that contact is made, thousands of volts of electricity move in several "bolts," 
givina liabtnina its sometimes flickerina chancter. 
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Well Seminar 
WJ' L«J,w of WOIJifft Yt*n 

A seminar on Wellhead Protection will be held this fall, in Jefferson County, at 
Priestfield, 9:00am to 4:00 pm, on October 31 . The objectives of the seminars are to inform tbe 
public about the Wellhead Protection Program (WHP), create a forum for the exchange of 
information, and assist the state in the development of its WHP proaram as an integral part of its 
overall ground water protection strategy. 

The Wellhead Protection Program is a section of the Safe Drinkina Water Act 
Amendments of 1986.1ts purpose is to protect the area (surface and subsurface) surroundina 
public water supply welk so that contaminants cannot reach the weD. Boundaries are deter­
mined based on factors such as pumpina rates, travel time for ground water to Oow into a well, 
aquifer boundaries, and degree of confinement In West Virginia, the Health Department is the 
lead qency for implementina the Wellhead Protection Program. 

Each state will devise its own program which is to meet broad federal guidelines. 
Because public participation and local government involvement in the plannina process was 
written into the law, EPA asked the League of Women Voters to plan and orpnize these 
seminars. Aaencies cooperating in the seminars include the USEP A, West Virginia's Division of 
Water Resources, and West Virginia's Environmental Enaineerina Division of the Department 
of Health. Those attending the seminars should come from many constituencies, includina those 
with economic inter~ planners, qency personnel, public officials, water providers, environ­
mentalists, and the genual public. 

If you would lWe more information, contact Helen Gibbins, 6128 Gideon Rd., 
Huntington, WV 25705; phone: 736-3287. 
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