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STATE OF COLORADO

IXECUTIVE CHAMBERS oG
130 Stdte Capilal

Denver, ¢ slorada 802031792
Phone $301) 8662471

October 1989

. Roy Kamar
Covernor

Dear Coloradan:

As the 21st century approaches, we face many enviranmerital challénges.
A1l of us who Tive and work in Colorado value the diversity and quality
of our resources -- plants, animals, rivers, lakes, meuntains, plains and
forests. But ocur valued resources are being stressed to the point where
future generations may not enjeoy the same Colorado we do.

Decisions we make now will have an enormous impact on the future health
of Coloradp’s environment. We must recegnize the integral nature of the
econcmy and our envirenment. When the two flourish, Colorade as a whole
will benefit and prosper. -

Many Coloradans recognize that action is needed, but do not know where to
begin. Information on environmenial issues can seem overwhelming, and it
is not immediately clear which problems pose the greatest risks and which
should be given the greatest priority.

That is why I created Colorado Environment 2000. I hepe that this
Environmental Status Report, the result of six menths work by Coloradsn
Environment 2000 technical work groups, will provide hasic information an
Colorado’s environment. :

For the next phase of the Colorado Environment 2000 Project, which is
alreatly underway, I have asked a panel of communiiy leaders from across
the state to set envirenmental goals for Colorado and to instruct us onm
how to achieve them. The Colorado Environment 2000 Plan will be
published in 1990.

To. a1l these who have contributed to this report, especially the
volunieer members of the technical work graups, I offer my thanks. And
to all those Coloradans who read this report, I hope it makes the issues
clear and the need for actien apparent.

Sincerely,

JMEN.

Roy Romer
Governor




The Colorado Environment 2000 Project was estab-

lished to identify Colorado’s most important environ-
mental issues and to focus attention on ways we can
combat problems and take advantage of opportunities.
The project is coordinated by the Governor’s Office, the
Colorado Department of Health, and the Colorade
Department of Natural Resources. Funding comes from
the U.S. Environmental Protection Agency (EPA).
Colorado Environment 2000 will set goals and take
actions to address environmental problems. The project
will identify opportunities to supplement existing pro-
grams and to create new solutions; it will not duplicate
current efforts. A project structure has been developed to
ensure involvement from all levels of Colorado citizenry.
Colorado Environment 2000 has recruited volunteers
from a wide vz{riety of government, business, and citizen
organizations across the state to examine our environ-
mental issues. The citizens serve on one of two types of
committees, the Technical Work Groups or the Citizen

Advisory Committee.
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This report summarizes the work of the Technical
Work Groups, whose 80 appointed members were divid-
ed into four work groups: Air, Land, Water and Natural
Resources.

The Air, Land and Water Technical Work Groups
examined risks associated with pollutants in these arcas,
while the Natural Resources Technical Werk Group
idéntified‘ and evaluated the values of, and threats to, nat-
ural resources. '

Similar projects previously sponsored by the EPA
have focused only on analysis of air, land, and water pol-
lution. Colerado Environment 2000 added the Natural
Resources Work Group in recognition that Colorado’s
natural resources are an integral and important part of
our environment, and must, therefore, be included in any

environmental analysis.
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The efforts of three of the four Technical Work
Groups consisted primarily of a risk evaluation process,
whereby the persons serving on each of the Work
Groups evaluated and ranked the issues based on three
criteria—human health risk, ecologic damages, and eco-
nomic/welfare damages. '

Human health risk is defined as all healtth impacts
tesulting from expostre to a pollutant. The human health
risk asséssment process was designed to take into
account the risk to individuals and populations, and
whether the health effect is temporary or long-term.

The ecologic damage assessment atiempted to exam-
ine the effects of pollutants on the structure and func-
tion of ecosystems. The structure refers 1o the dfvér‘sity
and quantily of life forms (e.g.? fish, reptiles, and trees)

that inhabit an ecosystem. An ecosystemn must also be

able 1o cycle the necessary chemicals and energy to sup-

port life. These supporting ingredients allow the system
to function.

Economic damages are direct effects on the personal
and financial welfare caused by pollution damages to

property and resources used and enjoyed by humans.

. The economic damages include the cost of health care,

material damages, soiling, and reduced recreation oppor-
tunities, Some of these damages cannot be easily or
accurately expressed in dollar terms; however, the eco-
nomic damage assessment provides a basis for deterrnin-
ing people’s behavioral responses to damages caused by
pollution. ) ‘.

No new data collection was undertaken; the Work
Groups relied on existing information to perform their
assessments. In many cases, Work Group members had
to re=]_y on their technical expertise to make the qualita-
tive judgments necessary to evaluate and compare the
issues. Each Work Group produced a background report
summarizing their analytical process and findiﬁgs.

The Technical Work _Gfoups performed their analyses
by examining the culrent darﬁages ass,ociatéd with the

environmental issues. Therefore, the Work Group rank-

ings do not explicitly incorporate factors such as costs of

control, emerging technologies, adequacy of existing
regulations, level of current funding, or public percep-
tion of the issues. .

The Natural Resources Work Group did not analyze
and rank issues based on pollution damages. The Natural
Resource issues were ranked on the basis of ecological
value, economic value, and vulnerability to degradation

or destruclion.

-
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The focus of the first phase of CE2000 was purposely
confined to an evaluation of risks. Nevertheless, signifi-
cant limilations were encountered that must be recog-

nized when considering the results:

M The issue categories were not defined 1o be mutually

exclusive. For example, pesticide exposure was eval-
vated by the Land Work Group, and was also consid-

- ered by the Water Work Grouap in its evaluation of
ground water contamination. Thus, there may be
some “double counting” of risks among issues.

R In many cases, the data required to assess risks do
not exist or are of poor quality. Even if the data are
available; the causal relationships between exposures
and health or ecologic effects are not weli understood.
In these cases, Work Group members had to rely
more lxeavily.on their “best professional judgment.”

B The cvaluations were based on residual risks, ic.
those risks still present after the beneficial effects of
current programs are accounted for. For this reason,
the rankings can be thought of as based on “net”

risks, rather thai “gross™ risks.

M The evaluations were [imited to risks that exist today.

Na attempt was made to project risks to the year
2000. This may mean that some issues that wil]
emerge as serious concerns in coming years do not
appear serious based on this evaluation. However, in
the second phase of this project, the Citizen
Advisory Committee will consider emerging issues,
such as global warming and ozone depletion.

B Occupational risks were not calculated in this analy-
sis. The standards for workplace exposure are often
different from non-occupational standards.

The major conclusions of the Technical Work Groups
are presented in the next section of this report, followed
by a discussion of the next steps of the Colorado Envi-
roment 2000 Project. General discussions of each of the

31 environmental issues analyzed by the four Technical

Work Groups comprise the rest of the document.




After compilation, review, and analysis of available
imformation, members of the Air, Land and Water Work
Groups evaluated the relative degree of impacts and
damages for cach issue and compared them to the other
issues within the Work Group subject area. These three
work groups first ranked the issues based on three crite-
ria—human health risk, ecologic damages, and econom-
ic/welfare damages. The Natural Resource work group,
however, fellowed a different method, ranking the issues
based on ecological values and vulnerability to threats.
Using relative risk rankings from these three damage
categories or, in the case of the Natural Resource work
group, the degree to which the issues were being
addressed by staie and private c‘iﬁzens, issues within
each Work Group subject aren were then ranked on an
overall basis.

While it is recognized that-each issue is important and

merits aitention, this comparative process allows for a

determination of the member's judgment about the most

important issues within each Work Group. Brief discus-

sions of the environmental issue priorities as determined

by each of the four Technical Work Groups follow.

The Air Technical Work Group ranked Indoor Air
Pollution and Indoor Radon as having the highest current
risk from a health damage perspective. From an econom-
ic damage perspective, the Criteria Air Pollutants cale-
gory was ranked as the issue posing the highest current
risk. The Work Group did not perform a ranking of eco-
logic damages because Work Group members concluded
that very minor ecologic damages are currently associat-
ed with the seven issues analvzed. '

On an overall ranking basis, the Work Group conclud-
ed that the Criteria Air Pollutants issue was the highest
prioriiy issue. This conclusion was reached based on the
Work Group’s delermination that the Criteria Air
Pollutants category was the only one associated with rel-
atively severe health effects and relatively severe eco-
nomic damages.

Colorado residents are exposed to two Criteria Air
Pollutants in levels well above the health-based federal
standard: carbon monoxide and fine particulate maiter.
Fine particulate matter refers 1o the very small particles -
that if inhaled, may become lodged decp in the fungs and
eventually causc iung cancer or other health problems.

Carbon menoxide reduces the oxygen-carrying capacity
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Several types of economic damages are associated
with criteria air pollutants. These include damage to
property, costs associated with health problems, visibili-
ty degradation, and negative impacts on economic devel-
opment and quality of life,

Economic damage from visibility degradation in rural
and fjristine areas was examined as a séparate issuc
because the federal standard for fine particulate matter is
set to be protective of human health, not of visibility.
However, in the ranking of Criteria Air Pollutants as the
highest priority issue, the Work Group included visibility
degradation in residential areas along the Front Range

and in the mountains for several reasons:

M visibility degradation in urban areas, particularly that

caused by Denver’s Brown Cloud, is the source of
the most severe economic damages associated with
criteria air pollutants;

B fine particulate matter is the cause of \;isibi]ity degra-
dation as well s damages to human health; and

M it is likely that problems with visibility degradation

in urban areas will persist even after the health-based

standard has been met.

The Land and Multi-Media Techsnical Work Group
ranked Environmental Lead, Active and Inactive Mining
and Milling Sites, and Pesticides as the issues posing the

‘greatest current risks from a health effects perspective. -

" Soil Erosibn, Active and Inactive Mining and Milling

Sites, and Pesticides were ranked by the group as those
issues with the highest current ecologic damages. From
an economic damages perspective, Soil Erosion, .
Environmental Lead, Active and Inactive Mining and
Milling Sites, and Pesticides were ranked as those issues
with the highest current damages.

The Work Group concluded that the current damages
associated with Environmental Lead, Soil Erosion,
Active and Inactive Mining and Milling Sites, and
Pesticides have the highest overall current risks.

.Environmental Lead ranked high because of risks to
humian health and related economic damages. Human
exposure to lead can occur from a variety of different
sources, and individuals in both urban and rural areas of
Colorado are believed fo be at risk of adverse health
effects. The most significant economic damages from
environmental lead are health care and other costs relat-

ed to lead-induced health problems.

Soil Erosion was ranked high based on relatively
severe economic and ecologic damages. The major
adverse ecclogic damages from soil erosion are:

B loss of riparian habitat due to streambank erosion
and sediment deposition;

M reduced fisheries productivity due to high levels of
suspended solids, salinity, and sediment deposi-
tion; and

B loss of wetland and upland habitat due to sedi-
ment deposition. .

Economic damages from soil erogion include reduced
crop yields, increased costs of agricultural inputs, lost
water storage capacity, damages to recreational fishing, -
and increased water treatment costs.

Active and Inactive Mining and Milling Sites were
included in the highest overall ranking because of rela-
tively severe health, ecologic, and economic damages.
Adverse health effects associated with active and inac-

tive mining sites in Colorado are related to exposure to

heavy metals (lead and cadmium), arsenic, and radioac-

tive mine waste. The extraction and processing of natural
resources have resulied in extensive degradation and loss
of terrestrial wildlife habitat in Colorado, and have dis-
rupted and degraded surface water and ground water
resources. Ecologic damages from the thousands of nac-
tive/abandoned mines in the staie continue long after the
sites are no longer being wsed. The most significant eco-
nomic damages from mining sites are lowered soil pro-

ductivity affecting ranch crops, row crops, and natural

grasses; lost recreational opportunities; aesthetic
impacts; property damage from mine subsidence; depre-
ciation of property value near mining facilities; and costs
of illness resulting from exposure to contaminants.
Finally, pesticides were included in the highest overall
issues ranking within the Land and Multi-Media issues
group based on relatively severe health, ecologic, and
economic damages. Based solely on national data, the
human health risk from exposure to pesticides is high 1o
individuals and 1o the population because of numerous
potential exposure pathways, including pesticide
residues on food, pesticides in drinking water, and
heusehold, municipal, and commercial use of pesticides.
The most severe ecologic damages from pesticide use in
Colorado are likely to occur in critical habitats or to
endangered species. Economic damages fromn pesticides
include ground water contamination, health care costs,
and lost recreational opportunities. The group noted than
pesticides are applied for beneficial uses such as
mereased crop yield and pest reduction, but benefits

were not included the analysis.
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From a health effects perspective, the Water Technical
Work Group ranked Ground Water Contamination as the
issue with the highest current damages. Nonpoint Source
Surface Water Pollution and Damages from Changes in
Water Quantity were ranked the issues with the hi ghést
current damages from both the ecologic damages and the
economic damages perspectives.

Overall, the Work Group concluded that the cusrent
damages from Nonpoint Source Surface Waler Peollution
and Damages from Changes in Water Quantity are the
most severe for the issues they examined. In ranking

these issues 1ogether, the Work Group recognized the

interrelationship between water quantity and water guali-,

ty, particularly as they affect aquatic ecosystems.

The Work Group felt that Nonpoint Source Surface
Water Pollution is the mosi damaging pollution source
on ecosysiems in Colerado. I is a very widespread
problem, impacting over 3,000 stream miles in
Colorado. Controlling nonpoint source pollution is very
difficult, because the sources are numercus and diffuse;
therefore this issue should be given special attention.

The Work Group noted that Damages from Changes
in Water Quantity could also have significant impacts on
the ecological systems in Celorado, especially when
waler is removed from drainages 1o the extent that ani-
mal and plant life is diminished. The group noted that
there are many benefits from chunges in water quantity,
but the study analyzed the negatives impacts only of

all issues.

Because issues within the Natural Resources
Technical Work Group area are assets rather than pollu-
lion types or sources, analysis of the human health
effects, ecologic damages, and economic damages was
not practical. Instead, natural resource issues were
ranked on the basis of ecologic value, economic value,
and vulnerability to degradation or destruction.

There was consensus among Work Group members
that wetland and riparian zone protection is the most crit-
ical natural resource issue facing Colorado. The tremen-
dous ecologic value provided by wetlands and riparian
zones, combined with their scareity in Colorado and the
difficulty in restoring or creating a viable wetland one
conversion has occurred, make this an urgent issue.

Acre for acre, wetlands are the most biologically pro-
ductive lands in the state. Wetlands maintain themselves
and provide their water quality and water quantity fune-
tions over a great number of years. The long-term social
value of these functions can be significantly higher than
the short-term dollar benefits obtained by converting
wetlands 10 other uses. The loss or degradation of wel-
lands and riparian areas can have a varicty of adverse
effects on the natural ecology and sociceconomic well-
being of an area, including reduced populations of
numerous species. Many of these species are hunted,
fished, photographed, er viewed by peaple who spend

about $2 billion in Colorado euach year on these activities.

Once the Work Groups had completed their analysis,
an Integrated Ranking Subcomn’iittee was formed to con-
sider the infoﬁnation and rankings from the four
Technical Work Groups and to perform an integrated
ranking of the 31 issues. The Subcommittee consisted of
appreximately three rﬁembers from each Werk Group.

The Integrated Ranking Subcommittee completed an

- overall ranking that reflected the fact that the damages

associated with an issue may have been severe when
compared to the other issues being examined by one
Work Group, but [ess severe than the damages associated
with issues being examined by other Work Groups,

The integrated ranking was complicated by the over-
lap of issues and a fundamental difference between the
Natural Resources Work Group and the Air, Land, and

Water Work Groups. The issues were defined differently,

. the analysis was different, and the types of threats con-

sidered were different..
Given available information, the Subcommittee

was able to define four issues as having the greatest cur-
rent damages:
m  Criteria Ajr Pollutants (including urban visi-

bi[i:ty degradation),

Loss of Wetlands and Riparian Zofes,

Nonpoint Source Surface Water Pollution, and

Pesticides,

‘The Subcommittee ranked Criteria Air Pollutants high
because more people in Colorado are impacted by the
health and economic effects of these pollutanis than any
other poilutants. The Denver metro region continues 1o
violate the national standards, and both CO and particu-
lates have been linked to serious health impacts.
Economic impacts from the Denver Brown Cloud are
thought to be significant along the Front Range.

The loss of wetlands was viewed as most important
for two reasens: first, wetlands are scarce in Colorado,
comprising less than thiree percent of our land; and sec-
ondly, wetlands are vital for plant and animal life.

Nonpoint source surface water pollution was ranked
high because nenpoint source has the most significant
tmpact of any pollutant on the ecological sysiems in
Colorado. Water in Colorado, which is vital for all ani- _
mals and plants, is polluted more by nonpoint sources
than other sources.

The subconumitice raised concerns regarding pesticides
because national data indicate that misuse of pesticides
may be causing serious human and ecological health
impacts. The subcommittee called for better Colorado
data in order to accurately assess the harm pesticides

may be causing Colorado.
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‘ _ o ' o K The risk evaluation and integrated ranking processes F i
Eollutzits, Threats & Reseurces 2l gp . W Many of our current environmental management
conducted by the Integrated Ranking Subcommittee strategies address symptorns and perpetuate a cura-
yielded some important conclusions in addition to the tive approach as opposed 10 a preventative approach.
rankings described above. These conclusions include: M In general, the easier point source pollution problems

: are being monitored and in most cases controlled.
M In Colorado, protecting against degradation of our ) ) L

] i R Future environmental improvements will come from
natural resources is as important as protecting

. . controlling diffuse nonpoint sources. This will
against pollution that threatens human health.

. require action at the individual level,
M In some cases, damages from physical alteration of

our natural resources are more severe than damages

. ecosystems; however, thredts to ecosystems ulti-
caused by pollution.

) mately jeopardize our well-being. This recognizes

M By focusing on specific pollutants or sources, we - . -

: . o i o the fact that human health is Jinked to the health of
may fail to address the interrelationships between

. the entire ecosystem.
poliution issues and the natural resources they affect. ’
Regulatory agencies should pursue management

strategies that address the interrelationships between
different environmental threats and their cumulative

impacts on our natural resources.

The Integrated Ranking Subcomniiitee graphicaily runking. The graph also demonstrates how the pollutants

illustrated thelr ranking of pollution issucs and resources. rank relative to one unother. The pollitants with the fallest
The three-dimensional graph shows how serious the cffects trigngles are the most important issues. The flat rectangles
of each pollutant are for each resource category. The indicate that the pollutant does not have an impact on that
Subcommittee gave each pollutant a ranking of one 1o five, FeSQUICe ared,

and the number on the chart: reflects the average numeric

B Threats to human health do not necessarily endanger .. ¢



The efforts of the four Technical Work Groups con-

sisted primarily of a risk evaluation of the 31 environ-
mental issues. The results of lheir analysisland conclu-
sions are summarized in this document.
In phase two of Colorado Environment 2000, begun in

the summer of 1989, the Citizen Advisory Commirttee -
"has reviewed the technical information and conclusions
of the technical work groups. They are currently selling
environmental goals for Colorado and suggesting meth-
ods to reach those goals. The goals are based in part .
on technical information, but also on additional criteria
such as:

M adequacy of existing regulatory programs,

M technical feasibility of furiher controls, and

B costs of control.

n
L

The goals are future-oriented, practical, but visionary
statements of where Colerado shoﬁ]d be by the year 2000,

‘These goals established by the Citizen Advisory
Committee will provide a focus for government agen-
cies, identify arcas where help is needed from the busi-
ness community, and give individual citizens an idea of
how théy can make 2 difference in enviranmental quali-
ty. The goals will be finalized in early 1990. The final
report of the Colorado Environment 2000 Project will be
published in 1990.

The 31 environmental issues analyzed by the

* Technical Work Groups include specific pollutant types

(e.g., environmental lead), pollutant categories (e.g., cri-
teria air pollutants), sources of pollutants (e.g., active
and inactive mining and milling sites), management
practices (e.g., solid waste management), and natural
resource assets (e.g., wetlands and riparian zones). The
issues were defined fairly broadly, but each has a unique

component or approach that required analysis.

Note: The issues within cach seciion are listed in aiphabetical order, not
in the order in which they were ranked by the Techrical Work Groups.

The Air Technical Work Group identified seven issues of
concern, Each of these issues is a specific type or catego-

ry of pollution, as listed below:
M Acid Deposition

m  Criteria Air Pollutants {including urban

visibility degradation)
® Hazardous and Toxic Air Pollutants
m  Indoor Air Pollution
®  Indoor Radon
E Noise Pollution

W Visibilily Degradation in Rural and Pristine Areas

The following sections give a description, the effects
and damages, and a summary of impacts in Colorado for

each air issue.

C Lcld Bepasiion

Description. Nitrogen and sulfur oxides, emitted pri-
marily through the combustion of coal, petreleum prod-
ucts, natural gas and wood, can be transformed into strong
acids in the atmosphere. These acids can be deposited on
the earth’s surface through the air, rain, or snow.

Effects and Damages. Once deposited in water or on
land, these strong acids cause the loss of important nutri-

ents and acidification, damaging plant and animal life in

. aquatic ecosystems, forests or agricultural areas. High

altitude watersheds possessing low acid-neutralizing
capacities are widely considered to be the resource most
sensitive 1o acid deposition. In the northeastern United
States and in Europe, ecosystems have been devastated
by acid depesition,

Impacts in Colorade. The 1985 Western Lake survey
conducted by EPA and USFS, found no evidence of acid
deposition in Colorado. Recent studies (Hart's salaman-
der study and spring pulse phenomenon) indicate
impacts of acid deposition may be occurring to sensitive

ecosystlems, usually high alpine lakes ecosystems with

few naturally occurring chemicals 10 neutralize the acids.

These lakes, which will wamn us of acid deposition prob-
lems in Celorado, are being closely monitored. The long

range atmospheric transport of emissions from out of

13
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Wet Atmospheruc Deposutuon Momtor

i

: state sources and future 1ndustr1a1 growth 1n Colorado

" warrant mamtammg aclose watch on acid deposnlon

v tmpacts Human health 1mpacts were found to be negh— :

gtble and economic 1mpacts could not be measured at’.

' this t1me.

Criteria Air mmsna
and Urban Visibiliky
Eze@red Ean

- D_escr;iption; There are cutrently six oi.rtdo'or alr pollu-

" tants for which N ational Ambient Air Qhality Standards

3 (NAAQS) have been ‘established under the Clean Air

3 Act, These pollutants, comrnonly referred to as crtterta

. air pollntants”, are carbon monoxide, fine particulate
rnatte_r,' nitrogen dioxldes, ozone, sulfur‘dioxi'de, and

* Jead. (Lead was examined as a separdte issue by the, -

o '_L-_and Technical Work Group.) The phtase “fine particu— L
late matter” refers to tiny dust particles suspended in the - .

air. Urban visibility degradation was included in this‘se'c—‘ .

_ tion because it is caused by fine particulate matter.
Eﬁects and Damages Whtle a direct, link has not
. been established, epldemlologlcal studies have found an

assoctanon between high levels of parttculate matter and

- _' restrtcted actmty days (days on whlch an mdwrdual 5 .

. niofmal activities are curtatled due 10 111ness), mcreased
ernergency room visits, and human deaths. Indmduals

with ex1s11ng respiratory ailments such as asthma and

emphysema are at greatest risk, and are urged to restrlcl

. their activities on lngh pol!utlon days. - .~

ronmest 2600

‘whtch can result in. cardrovascular and neurobehavroral

'pollutants in Colorado 1nclude transportauon (motor

" vehicles, aireraft, and trains); ﬁreplaces and wood

-and fine partlculate matter; Metro Denver connnues to
' _v1o]ate co standards {see gr aphtc on, next page), as do

* -other cmes along the Front Range

L the mountams and on the Western Slope

When carbon monox1de enters the resplratory system :

. it reduces the oxygen oarrylng capacrty of the blood ~

: 'effects Fetuses and 1nd1v1duals wrth heart dtsease

chronrc resplratory dlsease or chromc aneria are

3 believed to be at lngh risk.

Econorrnc damages from ortterta alr po]lutants 1nclude

' matenals damage (soﬂmgz d1scoloratmn, ete. ), vrsrbrhty
. degradatlon, and costs of health effects Ecologtc

nnpacts were not cons1dered

Impacts in Colomdo The maJ or sources of crltena al.r

stoves, unconﬁned partrculate matter (street sandmg, -

eonstruction; etc) boﬂers and fumaces (mdustnal resr-" .
:_dennal and public. utilities); forest ﬁres agrtcultural -
‘ _.aclrvrry (dust); and sources of volatﬂe oTganic com- : -
pounds (pamts and dry cleamng chemtcals whjch cons ..

: -mbute 0 the formatlon of ozone) Colorado S rnost dam- '

aging cr1ter1a air poliutants are carbon rnonomde {CO)

In’ addttlon Denver’s aesthencally unpleasant Brown

Cloud is caused by hlgh levels of fine parttculate rnatter‘ L
<H1gh levels of fine parttcula‘te rnat‘ter are also a problem_ S

: .in several olher communmes along the Front Range, ln .' R i

Colorado suffers from matertal damage, v1s1b1l1ty

'degradauon, costs of health care, and reduced quality ¢ of S

life. Colorado also has'a reputatton for air quality prob-

letns that may detract from the destrablhty of our state’ as S

- Dagi”

Days in Vnolatmn ot carhon Monoxrde
Standards En Metro Ienver

- R
S b
30 1
201

‘14

ﬂ" " - g - — :
msn 1981 1982 T9R3- 1984 1985 l‘)h( l‘)‘s? ll)‘lR v

“Years -

'. Konre: ifr!fnmn‘u J')rpurmmu wf Flelh, lrr()mthn(r-ntnlllnmw

i Descnptton A number of hazardous and toxtc out-

oo

-'-'a place 1o live and work. The economic impacts of crite-

..ria air, pollutants 1n exact do]lars are 1mposs1ble to calel- ..

]ate Ecologtc 1mpacts were not esnmated :

'

E B ‘““”‘*‘"e ase ea*sel “Etas‘ e_ﬁtﬁa

T,

By door air pollutants commonly referred o as “air toxics,”

‘cer:and. other health problems. There are approxrrnately -

ﬁfteen pollutants or'pollutant groups that are responstble

for most of the canger rtsk from ajr to_x1cs 1nclud1ng

- chromium . 'carbon tetrachlorlde
“formaldehyde B asbesios
"cadmium o . W chloreform.

. perchleroethylene - ‘ W radionuclides . .
arsenic .M | cthylene dibromide
tlicltloret]ty]ene ‘ “ W gasoline vapors

- henzene . ' M * -ethylene oxide.

. 'products ofmcomplete S 7 : '
comhustton ‘

“'An exammauon of emissions assoctaled withf these

pollutants shows a diverse and oomplex group of .

: sources tncludmg motor velncles power plants 1ndustr1- )

al Processes; wood burnmg, ehemlca] and petroleum

rcfmmg, solvent usage, dry cleamng facthnes and gaso~

lme stations, : 0

o

Effects and Damages Exposure 15 gencrally Caused

' by inhalation of ong or more of these air _1_0?(1(_:5.

However, the ability to‘accurately assess health risks is

hnnted ‘oy madequate data on concentranons of air toxi-

G, madcquate exposure nfi ormatron 'md apoor under-

. siandtng of the el ffects ot' chem]cal mlxtures o human

.‘_E rmgﬁ

o health Desplte these limitations, many health and envrr .
._ronmental professtonals belteve that current human -

" health risks assoc1ated with air toxics aré srgntftcant

Impacts in Colorado Both cancer and non-cancer -

B health rtsks may be greatest in urban areas along the
Front Range, where 1nd1\r1duals are most l1kely o hve or
c work close toa major source of air toxics. ‘ .
) On]y one ma_]or study of air foxics has been cornpleted _
~in Colorado The study, which sponsored monitoring
" gites around the Denver Metro area found that the htgh— :
have been identified as ha\nng the potennal to cause can- - .
- est tox1c emissions WETE. frorn benzgne generated marnly L
from motor vehlcle related sources A t'ollow up risk '
_ assessment is currently bemg comp]eted More data’ col~ )

- lectton would help determine sources and 1mpacts

' ‘.--du_e to wood burring, Wood sinoke has huridreds of
" chemicals, a:number of whlch are thought to be'

. carclnogenlc Ecolog1c and economlc impacts were’

riot esnmaled

o 4 3 P o[lsrltte.

Descrtptton. There are many potenual sources of

1ndoor air pollunon in any horne or building, mcludmg

' gases from orl gas, kerosene coal, or wood combuistion;
“+ volatile organtc compounds (solvents, paints; cleantng

-materials ste.); tohacco smoke; asbestos; blologlcal cotl-

tamlnanls; utdoor-use_of pesnc]des, and personal use

products such as hair spray and nail polish; Indoor radon

C18 examined_ as a separate issue, although in’the ranking,

- the ‘isstes-were combined,

Colorado Environment 2000

'Health effects may exist in somre rnountarn communities .. '
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Effects and Damages. Indoor air pollution presents a
threat to public health because of the Iength of potential
exposure 1o a large mixture of chernicals (people are
indoors most of Lthe time} and the possibility of com-
pounding effects among various chemicals. Levels.ol'
crileria air pollutants apd hazardous and toxic air pollu-
tants are odien higher indoors than ouvtdeors. There
is a cancer risk {rom exposure to a wide variety of indoor
air pollutants, including tobacco smoke, ashestos, pesti-
cides, and volatile organic compounds. Non-cancer

health effects of exposure to indoeor air pollutants include

- naysen; headaches; dizziness; heart discase; eye, nose

and throat irritation; bronchitis; asthma; and liver and
kidney damage.

Impacts in Colorado. Indoor air pollution has the
potential to adversely impact the health of all residents
of the state. There have been occasional, dramatic inci-
dences in Colorado of indoor air pollution where build-
ings ha_ve been abandoned (usually because of asbestos)
or temporarily evacuated. There are also cages of “sick
building syndrome” where workers complain of continu-
al colds or irritations. At this time, the information is
only ancedotal. No comprehensive data collection efforts
are being undertaken.

Inadequate ventilation exacerbates the problem in
Colorado. Thig is especially important in the winter in
Colorado, where allempts (o conserve energy through
minimization of outdoor air entry into buildings has
reduced ventilation, and may increase levels of indoor
air pollution. Ecologic and economic impacls were

not estimated.

varied from 1 1o 100 ]‘)iéocuries per Jiter of air. EPA recom-

& o rerl,

[

[
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Description. Radon comes from: the natural break-.
down (radioactive decay) of aranium. Uranium is a
heavy metal which oceurs naturally in almost all soil and
rock. When radon gas is released from the earth, it
migrates into the atmosphere. Qutdoors, the radon mixes
with the ambient air and concentrations remain low.
However, when it enters a building through openings in
the foundation, the radon gas can accumulaie in higher
concentrations.

Effects and Damages. Exposure to radon has the
potential to cause death {from lung cancer through inhala-
tion of radon and its by-preducts. The risk is higher to
individuals who smeke and t¢ people exposed to envi-
ronmenial tobacco smoke in the home or at work, _
Property values can be reduced by the cost of correcting ' o
the problem when measuremers indicate high radon
concentrations.

Impacts in Colorado. During the winter and spring of
1986-87 and 1987-88, raden 111(§11i1m'i11g duta were col-
lected in Colorado through a joint effort of federal, state,
and local governmenis and individual homeowners. These
data demonstrated higher average levels of radon in

Colorado than in other states, Specific individual levels

mends corrective action at 4 picocuries per liter. ‘ ‘
The market value of some properties with high radon
levels may have decreased due to the costs of comrecting

the problenm. Ecologic impacts are not applicable.
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Description. Noise pellution is defined as unwanted
or unpleasant sound. Whether a sound is a:llloying is
dependent upon many individual factors including age,
sensitivity to neise, an individual’s level of control over
the noise, and duration of the noise. The most common
sources of communily noise are traffic, aircraft, trains,
industry, and construction. '

Effects and Damages. The most significant damage to
human health from noise is a Joss of hearing. Other rec-
ognized effects include annodyance, $peech interlerence,
sleep interference, cardiovascular and circulatory prob-
lems, psychological probleme;, and sccial behavioral
problems. Noise effects on some species of animals can
be gimilar to those found in humans. Economic impacts
usually concern property depreciﬁtion where noise is
very significant.

Impacts in Colorado. Effects on humans are generally
“from local sources such as highways or airports, with
highways causing the greatest problem. The Department
of Highways has a program 10 build lences along major
interstate highways to mitigate noise. Moving the airport
to rural Adams County will help to alleviate much of the
aireraft noise in the Denver metro region. Excessive
noise could impact animal species in two areas in
Colorado — near Stapleton International Airport in
‘Denver due to commeicial airerall, and m southwestern

Colorado due to military aircraft, although site-specilic

" data is Jacking. Property depreciation may be found in

residential areas near highways or airports.

.,
&0
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Deseription. Commonly referred to as “regional

haze,” visibility degradation in all areas of the state is the

result of particulate matter suspended in the atmosphere.
In urban areas and mountain communities in Colorado,
vi'éibilily degradation is caused primarily by pellution
sources in the immediate area such as woodburning :
stoves. Regional haze in rural areas, by contrast, is
caused by numerous sources, such as power plants, fac-
tories, and automaobile erhissions, covering a wide geo—.
graphic arca..

Effects and Damages. Regional haze causes visibility
changes at sites characterized by scenic beauty and long
vistas (e.2., the Grand Canyon). These visual impacts
include decreased visual range and changes in contrast
and color. Recreation and tourism opportunities may
decrease as a result of these visual changes, and the qual-
ity of these activitics may be lessened.

Impacts in Colorado. Evidence suggests that people
in Colorade value good visibility as a contributor 1o their
guality of life, In recreation areas, people drive and hike .
considerable distances to reach proh'nincm overlooks and
view the scenery. Visibﬁity degradation is being moni-

tored by the National Park Service in some of Colorado’s

" National Parks and Monuments, and by the U.S. Forest

Service in wilderness areas. If visibility degradation in
rural and pristine areas results in reduced recreational

activity, reduced expenditures by visitors could have a
negative impact on local and state econoinies. Human

heaith and ceologic impacts were not applicable,

17
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The Land and Multi-Media Technical Work Group
identified ten issues of concern. Types of issues include
pollutant sources {sites or accidents}, pollutant types,
manzgement practices, and natural hazards. The len spe-

cific issues analyzed include:
m  Accidental Releases of Hazardous Materials
B Active and {nactive Mining and Milling Sttes

B Environmental Lead

‘W Hazardous and Radioactive Waste Management

B Inactive Hazardous and Radioactive Waste Sites
m  Natural a‘nd Geologic Hazards

®  Pesticides

®  Soil Erosion

w  Solid Waste Management

m  Underground Storage Tanks

The following sections give a description, the effects
and damages. and a summary of impacts in Colorado Tor

cuch land and multi-media issue.

Description. Large amounts of hazardous malerials
are transported across Colorado on highways, railroads
and other transportation links each year. In addition, haz-
ardous materials are stored at industrial and other facili-l
ties near hi ghly populated areas. Human error or acts of
nature could release these materials into the soil, air, or
water with little or no warning,.

Effects and Damages. Accidental releases of haz-
ardous materjals can result in a catastrophic event which
could result in injury and death to a iarge number of peo-
ple, as evidenced by international incidents such as the
explosion at the Union Carbide facility in Bhopal, Inidia.
The greatest risk to human health from accidental releas-
es is often from airborne toxics because they quickly dis-
perse over a large area. Accidental releases can also
cause aesthetic damages, economic losses, problems
such as odors and water contamination, and lost recre-
ational oppoi'tunilies.

Impacts in Colorade. Most deaths and idjuries from
accidental releases in Colorado are caused in the work-
place or as the result of a traffic uccidém. Approximately
hall of the known accidental releascs to surface walers in
Colorado involve discharges of petroleum products in

amounts of less than 1,000 gallons. The ecologic damage

~ from these small petrolewm releases is localized and

short-ferm because of good emergency response activi-
ties and the cleansing action of naturaj systems.

Economic impacts were not estimated.
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Deseription. MiningJ activities often last for many
years and have the potential to disrupt large land areas,
resulting in major changes to the surrounding environ-
mental systems. Some mines have been absndoned with-
out proper reclamation efforts, leaving environmental
problems unresolved.

Effects and Damages, Mining operations have result-
ed in human exposure to heavy metals (lead and cadmi-
um), arsenic, and radioactive mine and waste. Lead has
been shown to cause adverse neurological effects in
humans, partieularly young children and fetuses.
Cadmiui'n 15 a probable human carcinogen, and can _acc_u#
mulate in the kidneys and lead to kidney dysfunction.
Ingestion of arsenic is associated with increased inci-
dence of lung, liver, bladder, and skin cancer. Exposure
to these pollutants can result from consumption of con-
taminated water, inhalation of windblown tailings, and
from metal contamination in the food chain. Physical
hazards due to subsidence (a general lowering of the sur-
face of the carth due to underground mining activity),
open mine shafts, and discarded machinery exist al many
mactive mine sites. Uranium tailings have been used as
ingredients in cement and mortar for residential con-
slruction, causing concern over exposure 1o radon gas
and radioactivity. Property values near dangerous or
offensive sites will tend te be reduced until site stabiliza-
tion or clean-ﬁp oceurs. Future Jand use options for these
sites will be limited unless clean-up and/or proper recla-

maiion is performed.

Impacts in Colorado. Colorado's history includes a
weaith of past and present mining activities. Mineral
development began in Celorado with the first gold rush
in 1858 and has continued ever sirice. Coal mining began
in the 1860's, supptying fuel to process metal ores.
Large-scale production began in the late 1870's with the
development of the railroad. ' '

This history of mining activity has giveri Colorado
wealth and a legacy of clean-up. The first reclamation
laws were developed in the mid-1960's. In 1988, the
Mincrals Program of the Colorado's Mined Land
Reclamation Division {(MLRD} of the Department of
Natural Resources regulated more than 1,972 active min-
ing operations and 535 exploration eperations (including

sand and gravel, precious and base metals, cil shale and

-uranium) affecting more than 110,000 acres of land.

© In 1988, there were 57 perfnitled coal operations in

Colorado aifecting 94,096 acres of land, The mines pro-
duced more than 15 miilion tons of coal.

Inactive and abandoned mines arc begin addressed by
the Indctive Mine Reclamation Program of the MLRD.
In 1988, 602 sites were saleguarded, 30 abandoned mine
projects were completed and 65 acres were reclaimed 7
through this program. There is not an estimate of the

number of abandoned mines causing safety and subsi-

~dence probiems statewide. Six major mining sites are

also being cleaned up under Superfund.
The exiraction and processing of natural resources
have resulted in degradation and Joss of terrestrial habi-

tat in many parts of Colorado, as well as disruption and
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degradation of surface and ground water resources. The
major ecologic impacts caused by active and inactive
metal mining activities are due to heavy metal-laden acid
mine drainage, residual waste rock, and tailings piles.

Health impacts include those from direct exposure to
mines and tailings (including entering old mines) to
exposure to the dangerous bypreducts of mining, There
has been concern in recent years over the past use of ura-
nium tailings in cement and mortar used in residential
construction. A Jjoint DOE and State program
(UMPTRAP} is addressing clean-up of inactive mill
sites, as well as residential and other nearby propertics
contaminated with tailings from those mill sites.

Efforts 10 identify and remove strctures which pose
potential physical hazards are underway. Economic
impacts in Colorado include pioperty damage due to
mine subsidence, cost of remedial actions at uranium

mill sites, and loss of reereation opportunities.

Description, Lead is a pervasive pollutant that is
released nto the enviromment by many different sources,
including lead-based paint, lead solder on drinking water
pipes, leaded gasoline, mining sites, and smelting and
refining operations.

Effects and Damages. Lead has been shown 1o cause
adverse newrological effects, including cognitive dam-
ages, especially in young children and fetuses. In addi-
tiony, lead can interfere with normal growth und stature,

blovd-forming processes, vitamin D metabolism, and

Superfund Sttes In Golarads (3]
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kidney function. Chronic hypertension in middle-aged
men has also been associated with exposure to environ-
mental lcad.

Impacts in Colorade. Individuals in both urban and
rural areas of Colorado are believed to bé at risk of
adverse health effects from exposure to lead. Lead expo-
sure frorn mining sites has been documented in several
areas of Colorado. A study to quﬁmify blood lead levels
in lower income urban areas was initiated by the
Colorado Department of Health this fall. Ecologic ﬁnd

economic impacts were not estimated.
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Descripiion. This issue addresses hazardous and
radicactive wastes currently generated and handled by
industrial activitics in Colorade that come under the cur-
rent laws and regulations. Proper management tech-
nigues are needed in cach stage of handling hazardous
wastes. Stages include waste generation, treatment, stor-
age, disposal, transportation, and recycling.

Effects and Damages. Depending on site-specific
conditions, individuals consuming untreated ground
waler contaminaled by active hazardous waste Tacilities

can be exposed.to both cancer and non-cancer rigks.

Other routes of exposure are inhalation of airherne
contaminants and ingestion of contaminated soils. Most
problems are the result of improper/illegal disposal or
storage in unlined landfills and lagoons or waste ponds.

Tmpacts in Colorado. Recent Colorado statistics indi-
caled that thére are 51 treatment, si‘orage, or disposal
facilitics; 524 generators; and 219 transporters of haz-
ardous waste. There are thousands of small-quantity gen-
erators that must also comply with federal management
rcgulations. While each of theése is a potential pathway
for exposbre to hazardous malerials, current regulations
and enforcement practiées minimize the risks.

Proper management for radioactive waste includes
special care in storage and transporiation by the approxi-
mately 100 low-level radioactive waste generators in
Colosado, including hospital, university, and industrial
research and service facilities as well as the Fort St
Vrain nuclear generating station. Colorado has a com-
mercial low-level radioactive waste treatment and trans-
fer facility and is required by federal and state law o .

develop a low-level radivactive disposal site by 1993,

Currenily, the population exposed to hazardous and
radioaetive waste management [acilities statewide 18
small. (In the case of improper management, those resid-
ing within close range of hazardous materisl generators
or handlers may be at risk.)

Ecosystems could be impacted if the hazardous male-
rials came in contact with plants and animals. Economic
impacts from disposal activities and [acilities were not

sludied.
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Description. Inactive hazardous and radioactive waste
sites include designated Superfund sites, potential
Superfund siles (i.e. identified but not designated), and
all unidentified industrial and waste sites. The Superfund
law (CERCLA) was established by Congress-in 1980 to
identily and clean up sites where hazardous wastes are
located. If a site is abandoned before waste is properly

disposed of, unmamaged hazardous materials may enter

the air, water, and soil. Though the risks associated with

these abandoned sites are usually localized, the types,
quantities, and risks are unknown without extensive and
costly site investigation,

Effects and Damages. Generally, the most important
route of human exposure is consumption of contaminat-
ed ground walter. Depending on site-specific conditions,
individuals consuming untrested ground water contarmni-
nated by inactive hazardous wiiste sites can be exposed
1o both cancer and non-cancer health risks. Surface
waler, soils, and air may also be routes of expesure.
Wildlife and zl.quzllic organisms are also exposed to these
risks. These inactive sites may be unusable for long peri-
ods of time, and potential future land uses may be con-
strained unless the contamination problems are corrected.

Impacts in Colorado. Sixieen hazardous waste siles
have been designated as Superfund sites in Colorado 1o
date. Health effects from these sites are generally local-

ized, and only a smal! number of people may be aflect-

ed. Of concern are the uncertainties about the number
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and ocation of unidentified inactive hazardous and
radioactive wasle sites and, therefore, the number of
people who may be exposed. Damage to plants and ani-
mals on and around Superfund sites may be occurring, and

there may be property depreciation near Superfund sites.

Description. Natural and geologic hazards include
floods, avalanches, earthquakes, tormados, fandslides,
and swelling soils. The conditions producing natural and
geologic hazards are a part of the Colorado environment,
and for the most part cannot be changed. However, much
can be done to decrease the problems with natural haz-
ards in both developed and undeveloped areas. With
identification of hazard areas, land use concepts nclud-
ing avoidance and mitigation can be used to decrease
the risks.

Effects and Damages. Natural and geclogic hazards
cause loss ol life and substantial economic and ecologic
damages each year, primarily on a localized basis.

Impacts in Colorado. The major risks to human life in
Colorado are from avalanches and floods. During the
period 1970-1989, 76 people were killed and 60 people
injured by avalanches in the state. At least 350 people
have been killed in floods since Colorado hecame a
state. Property damage in Colerado is primarily from
Moods, swelling and settling soils, landslides, and high

winds. The Colorado Geological Survey estintates annual

dollar damages from swelling soils and landslides to be
$46 million.'Ecologic impacts can be significant at spe-
cific, localized sites, especially in the case of fJoods and

mudslides.

Description. Pesticides are defined 1o include insecti-
cides, herbicides, fungicides, and rodenticides.
Pesticides are used widely to treat crops, pastureland,
rangelands and orchards, and for weed and insect control
in and around residences and workplaces. Athough pes-
ticides help protect food crops and reduce pests, weeds,
and diseases, most arc potentially dangerous substances
requiring careful control. Many pesticides are capable of
harming non-target species, mcluding humans.

Effects and Damages. Pesticide usage is a health con-
cemn if direct exposure occurs because of the potential
toxicity of the compounds. In addition, some pesticides
are suspected carcinogens, and if residues on food are
ingested, the result could be an increased risk of cancer.
The effects of pesticides on nori-largeted erganisms may
involve immediate injury due to direct éxposure, or may
be due to long term consequences of environmental pol--
lution.

Impacts in Colorado. No accurate data on the amount
and types of pesticides presently being used in Colorado
have been collected, nor is therc a system for data collec-
tion in place. Infermation on the harmful hwman health
impacts of pesticides can only be gained through exirap-

olation using broad assumptions. It is impossible 1o .

accurately determine the number of deaths attributable to

pesticides from these data. Overall, the negative impacts

of pesticides on human health are not known for

. Colorado.

Ecological systems are also impacted by pesticides,

including effects on wildlife populations, habitats and

food soui‘ces. A first step in measuring the risks may be
data collection on specific pesticides and continued
research into ecologic effects of pesticide uéage. I
Economic impacts were not estimated by the Technical
Work Group. Because of the toxic nature of the sub-
stances, lack of data is cause for concern. Gaps in the
data on human health risks from pesticides currently on
thie market are being filled in, which will result in the
removal of most carcinogenic compounds. It is hoped
that human health risks wilt diminish considerably by

the year 2000 with better testing and enforcement,

Deseription. Soil erosion is the loss or displacement
of soil. 1t can be caused by human activilies and by
natural processes. Major causes include winds, flooding,
farming, logging, mining, livestock grazing, and
construction.

Effects and Damages. Soil erosion adversely impacts
hoth the structure and the function of aquatic and Lerres-
trial ecosystems and, most importantly, affects reproduc-
tion el wildlife populations. The potential {or ecosystem

recovery once major soil losses oceur is low or non-exis-

tenl in many cases. Major adverse ecologic impacts from -

so0il erosion include dissolution of nutrients in lakes and
reservoirs; loss of ripariﬂﬁ, wetland, and upland habitat
(food and cover); and reduced fisheries productivity.
Economic damages include reduced crop yields, damage
to waler storage, transportation, and treatment facilities.
Impacts in Colorado. Soil erosion 1s a widespread
i}roblem in Colorado, affecting approximately 50 percent
of the land, 25 percent of the stream milés, and 15 per-
cent of the lakes and reservoirs. Streambank erosion .
alone affects over 12,000 bank miles, and may be threat-
ening up to 312,000 acres of riparian habjtat, Human

health impacts were not applicable.

Description. Many persons view the generation, treat-
ment, and disposal of trash as a routine and automatic
process. However, land constraints in some areas and
awareness of environmental degradation from the rate
and type ol generation and improper disposal will
increasingly requite communities and businesses 1o
employ safer solid waste management practices.

Effects and Damages. Improper solid waste manage-
mient causes contumination of greund water and drinking
waier, and individuals consuming this contaminated
water may be exposed te both cancer and non-cancer

risks. Wildlife and aquatic organisms may also be

exposed to these ris

5. Unmanaged decomposition of
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solid waste into methane gas can cause explosions. Solid
waste sites also cause significant aesthetic damage and
nuisances such as odors. Property near solid waste
disposal sites will likely be reduced in value, and

future land uses on these disposal sites are likely to be
limited. Given concerns about contamination, it is often
difficult to find sites for solid waste disposal facilities. .
Therefore, our capacity to meet future solid waste man-
agement and disposal needs is becoming a major local
and regicnal issue.

Impacts in Colorado. Data from the Colorado
Department of Health indicate that there are an approxi-
mately 170 active and 624 inactive solid waste landfills
in Colorado. Although the exposed population statewide
is thought to be relatively small, there is uncertainty
about the number and location of inactive landfills in the
stale, Ecologic and economic impacts are limited to

areas near the site.

Description. When underground tanks corrode or are
instalied improperly, the materials they store can leak
into the surrounding soil and contaminate ground water
supplies. The vast majority of underground storage tanks
in the state and nation contain petroleumn products.

Effects and Damages. Releases of petroleum products
from underground storage tanks can result in contamina-
tion of drinking water. However, since public water
sources are tested and treated, this is usually only a prob-
lem if comanﬁmlion aflects private, untested wells.
Individuals are also exposed 1o high concentrations of
contaminants through inhalation and may face explosion
risks when vapor releases contaminate (he air in homes

or other buildings.

Impacts in Colorado. There are approximately 25,000

underground storage tanks located at 8,700 facilities in
Colorado. The Colorado Department of Health estimates
that 99 percent of the underground storage lanks in the
state contain peiroleum prdduct‘i Specific data on the
number and effects of leaks are not available. Economic

impacts were not estimated.

The Water Technical Work Group identified four

issues of concern:

m  Damages from Change in Water Quantity

W . Greund Waler Contamination

m  Noenpoint Source Surface Water Pollution
m  Point Source Surface Water Pollution

The following sections give a description, the effects
and damages, and a4 summary of impacts in Celorado for

each water issuc.

Description. Water is the ecologic and economic life-
giving force in the arid West, There is often an imbal-
ance between water supply and demand. When water is
diverted or stored, or when precipitation and spring,
runoft are lower than normal, downstream water {lows
can be reduced in quantity and quality.

Effects and Damages. Whilc diverting and storing
water has clear benefits for flood control, municipal

waler supplies and agricultural uses, the resulting

water but also changes in streamflow patierns. Damages
1o aquatic habitat resulting {rom changes in water quanti-
ty or changes in streamflow patterns are usually due to
factors such as changes in waler qualify, changes in tem-
perature, or reduced habitat availability. Changes in

water quanltity also can cause lost recreation opportuni-

ties, increased agricultural costs, higher water prices, and

reduced development opportunities in areas with limited
water resources.

Lmmpacts in Colorado. Because Colorado's average
annua!'prccipilalion Tevel is only 17 inches, storage of
waler in reservoirs and lakes and diversions from
streams is necessary to provide a year-round water sup-
ply . Nearly 653,000 acre leet of water are moved
through trans-mountain diversions on average cach year.
About 10 million acre leet {Tow out of the state annually.
There are 1,750 dams in C olorado and five water slorage
projects currently in the planning stages. The federal
government, which has bankrolled many water storage
projects in the West, hay drastically reduced its Tunding
in recent years,

Storage or diversion of water allects water yuantity
and sireamflow patterns, which may result in damage
10 aguatic habitat, and reduce water supply for other
uses such as recreation. Human health impacts were

not estimaled,

changes in water flows can significantly alier the ecolog-
ic structure and function of streams, lakes, and wetlands,

These changes may involve not only the total quantity of

25



L Lo

i

b

fppeets by Kaorpelnt Sourec I
Steeante (i milles]
30t

- Sedinrent

§ 20840
Stream
Ailes

4{3(H]

Facrerfa

4

Rewrco. Caiprpds Vimpwnt L

= Groora VWeler

e
a4

Description. Ground water within deep and shallow
aquifers is presently used for public and private drinking
waler supplies, irrigation, livestock, agricultural, com-
mercial, and industrial purposes. Many environmental
influences can affect ground water quality, including
hazardous waste disposal, municipal Jandfills, under-
ground storage tanks, and agricultural chemicals.

Effects and Damages. Types and sources of pollutants
moslt likely to have a negative impact on ground water
include pesticides, nitrates, heavy metals, orzanic chemi-
cals, fluoride and other naturally occurring pollutants,
hazardous malerials, pathogens, oil and gas drilling
wasles, and petroleum products. Cancer and non-cancer
risks are highest to those consuming untreated, contami-
nated ground water. Once contaminated, ground watcr is
technically ditficult and expensive to clean up.

Impacts in Colorado. Approximately one-third of the
state’s residents, mostly in rural areas, use ground water
as their source of drinking water. This is also where the
chances of contamination are polenfially greatest due to
use of agriculiural chemicals. Shallow and, 1o a lesser
degree, deep aguifers in Colorado are potentially affect-
ed hy overlying surface and sub-surlace ;1élivitics such
as farming and mining. Given the scarcity of waler sup-
plies in Colorado, ground water is a valuahle resource

that will be relied on more heavily in the future. There
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is no statewide database on ground water quality or a
menitoring program to provide a comprehensive
database on ground water quality. Ecologic impacts were

not estimated.
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Description. Nonpoint source surface water pollution
refers to contamination from numerous dispersed
sources that all contribute o water pollution, but cannot
be targeted for control in the same way as a specific
point source conveyance, such as a discharge pipe from
a factory.

Effects and Damages. Pollutants discharged by non-
point sources can result in human expaosure from inges-
tion of contaminated drinking water or food, and from
direct contact through activities such as swimming and
boating. Ecologic damages include loss of aquatic habi-
tat, reduced species diversity, reduced fisheries produc-
1ivity, aquatic toxicity, loss of wetland habitat, and disso-
lution of nutrients in lakes and reservoirs,

Impacts in Colorado. Major nonpoint pollution
sources in Colorado include heavy metals [rom mining
sites; streambank erosion; soil eroston; fertilizers and
pesticides from farms, golf courses and lawns; and soil
and chemieals {rom urban runoff. Four major nonpoint
sdurce pollulaulh" have been identified as causing damage
10 aguatic ecosystems in Colorado: sediment, salinity,
metals, and nutrients alfecting over 3.000 stream miles.

Sediment problems affect the greatest number of stream
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miles, over 2,000. Salinity is a problem on 1,500 strcam

miles, metals on 1,300, and nutrients on 730 stream
miles. A stretch of stream may have more than one nen-
point source problem. The Colorado, Platte and
Arkansas rivers are the most impacted, although non-
Point source problems can be found in all parts
of Celeorado, .

While it is known that nonpoint source pollution caos-
es ecologic damages, very litille data on the exact

impacts to overall ecosysiems are currently available to

quantify the magnitude of this effect.

Description. Poinl sources of surface water pollution
in¢lude pipes, outfalls, and other specific discharges 1o
surface water. Major peint sources include sewage treat-
meni plants, industrial facilities, and mining activities.

Effects and Damages. Pollutants discharged by point
sources can result in human exposwre from ingestion of
contaminated drinking water or food, and from direct

contact through activities such as swimming and boat-

ing. Ecologic damages include reduced species diversity,

reduced fisheries productivily, aquatic toxicity, and dis-
solution of nutrients in lakes and reservoirs. Risks may
be alfected by reductions in streamflows.

Impacts in Colorade. Six major point source pollu-

tants have been identified as causing damage to aguatic

ecosysiems in Celorado: nutrients (phosphates and

nitrates), metals, organics, smmonia, chlerine, and bio-

chemical oxygen demand. The human health risks from
contaminated drinking water are thought to be relatively
low because most surface water is treated by a regulated
drinking water system.

Approximately fen percent of stream miles and three
percent of lake and reservoir zeres in Colorado have
been affected by point source poliutien. In streams, the
most serious impacts are to aquatic wildlife from heavy
metats, organics, and ammenia. Most of these discharges - -
are from active mining sites, The biggest problem in
lakes iséulmphicaiion caused by nutrients, which causes
the oxygen in the water to be depleted.

The state's Water Quality Control Division has issued
approximately 865 discharge permits under Colorado's
Water Quality Contrel Act, the federal Clean Water Act
and EPA regulations. The permits are for industiial
sources (mines. power plants, refineries, {ish hatcheries,
oil producers ete.}, and domestic sources {sewage, usual-
ly from municipai tréatment facilitics). The permits are
renewed every five years. Permitied treatment facility
capacily ranges from zerb 16 210 million gallons of treat-
ed wlalcr per day. About six percent of the industrial dis-
charge permit holders and 37 percent of domestic facili-
ties did not meet the effluent standards as of April 1989,

Economic impacts from point source poliution include
reduced recreational opportunities, as well as lowered
suitability of water for agricultural nses, industrial uses,

and drinking water supplies.
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The Natural Resources Technical Work Group

fallowed a somewhat different method of analysis than
the Air, Land, and Water Work Groups. Rather than ana-
lyzing health, ecologic, and economic damages, the
Natural Resources Work Group defined issues based on
ecologic values and vulnerability 1o threats, The issues
were delined as natural resource assets most vulnerabie
either due Lo stresses imposed by the cumulative impact
of human activities, or because of their inherent scarcity
and value. As in the other work groups, no attempt was
made to evaluate the benefits of the activities, or in thiy
case the natural resources. This resulted in a list of ten

resource areas of concern:

B Aquatic Habitats

m  Critical Wildlife Habitats
m  Forests

m  Open Space

m  Plains

®  Recreation Opportunities

m  Resources of Special Interest: Rare Plants
and Native Ecosystems, Wilderness Arcas,
Wild & Scenic Designation [or Certain
River Stretches, Roadless Areas, and
Cultural Resources

& Threatened and Endangered Specics Habitat

B Urban Environment: Urban Wiidlife,
Riparian Ecosytems, Visual Corridors,
Urban Forests, and Wildfire

W Wetlands and Riparian Zones
The following scctions give a description of the values

and uses, and & summary of impacts in Colorado for

each natural resource issue.

Description. Aquatic habitats suppert plant and ani-
mal life in and near rivers, ponds, streams, reservoirs.,
and lakes. Aquatic habitat is lost or degraded by reduced
streamf{lows, lower lake and reservoir water levels, poi-
lution, temperature changes and loss of adjacent ripartan
zones. These problems are caused by a variety of devel-
opment activities (e.g.. urban, water, transportation.
and recreation development), silviculture, and
agricultural practices.

Values and Uses. As habilal is degraded or lost,
aquatic organism populations are reduced or eliminated.
resulting in ecologic changes in the surrounding area,
Recreational uses can also be negatively affected.

Impuacts in Colorado. There are appraximately 26,000
linear miles of streams in Colorade, more than 2,900

man-made reservoirs, and over 1,000 natural fakes.

“About 78 percert of stream miles, 62 percent of reser-

voirs and most lakes provide significant habitat lor the’
insccts, plants, and fish which comprise aquatic commu-
nities. Reservoirs account for 75 percent of all aquatic
habitat in Colorado and represent the largest component
of the state’s sport fishing industry. Aquatic habitat has
been degraded or lost in Colorado through water right
transfers or conversions, water pollution from point and
nonpoint sources, and reduced streamflows from dams

and diversions.

Description. Critical habital is an area essential to the

survival of a species at some time during its life cycle. If

the habitat is protected, species will take care of them-

selves. Critical habitat is a limiting factor on size and
oceurrence of animal and plant populations. Critical
habitat areas attract high concentrations of animals dur-
ing certain times of the year.

Values and Uses. All species and habitats that support
them are part of a complex ecosysiem dependent for
their overall well-being on the healih of the components.
When critical habitat is lost, the ability of wildlife to fin_d

cover for protection, food sources, and mating and nest-

ing grounds is reduced. Animal populations are therefore

reduced in size and health. _
Impacts in Colorado. Examples of critical habitats in
Colorado are south-facing slopes in mountain valleys

(clk, deer, and bighorn sheep), riparian areas and wet-

lands (waterfowl, shore birds, and song birds) and native

grasslands (ground nesting birds, wild turkeys, raptors,

_other carnivotes and their prey). Nesting areas for sand-

hill cranes, display areas for sage grouse and prairie
chickens, and heron rookeries are other examples.
Human activities result in the loss or degradation of
over 100,000 acres of wildlife habitat in Colorado each
year. Grassland plowout is a major cause of this loss.
Significant amounts of other habitats critical to animal
species are also lost each year. For example. urban
development may cause disruption of migration routes.
The long-term health of animal and plant species
depends upon the availability of habitat types. Damages
10 wildlife habitats reduce opportunities for hunting and
recreational opportunities for those who enjoy wildlife

non-consumptively,

Description. Nearly one-third of Colorado's land is
forested. Though the majority of forested land is found
in the western two-thirds of the state, forests are found in
all parts of Colorado, from shrublands and grasslands on
the plains and plateaus, to coniferous and deciduous
forests in the mountains and aleng the Front Range.
Forests provide valuable habitat for wildlife and plants,
contain fremendous biological diversity, and play an
imporiant role in water guality. They are an important

component of cilies as well as rural arcas.
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Values and Uses. Forests are used and valued by peo-
ple for a variety of commodities such as timber, and
amenities, sucl as wildlife viewing. Many forests in the
western United States are managed under the muliiple-
use principle, which seeks simultaneous protection and
management of fish and wildlife, watersheds, outdoor
recreation, range, timber and wildemess. Site-specific
forest managemen] practices determine 1o a large extent
which commodities and amenities will prevail. The eco-
nomic well-being of some communities is closely tied to
{orest-based recreation or resource extraction,
Competing uses often cause reductions in one iype of
use or {unction af the expense of others.

Impacts in Colorado. The U.S. Forest Service is cur-
rently revising its ten-year plan for the Rocky Mountain
Region, which inclndes all of Colorado. The major issue
for Colorade forests is the need 1o balance multiple uses
in response 1o the needs and values of the citizens. The
traditional multiple-use prescription may inhibit the con-
tinued existence of some “gpecial” features or activiries.
Some Technical Work Group members feel thit the high-
est and best use of the National Forests in Colorado is
often not a resource extractive use, such as commercial
fimber harvesting. The CE200() Natural Resources
Technical Work Group and the Colorado Department of

Natural Resources have recommended that in its man-

agement plang, the Forest Service put a greater emphasis

on recreation and protection of stands of old timber.
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Description. Open space includes land set aside in an

“egsentially natural state usnally in perpetuity, and agri-

cultural lands. This resource serves many [unctions,

including buffers te contain urban sprawl and enhance
communily identity, pretection of significa;ﬁ or unigue
natural arcas such as stream corridors, pre;servation of

farmlands close 1o urban areas, wildlife habitat, and pas-

sive recreational opportunities.

Values and Uses. Current patterns of wban growth are
often diffused instead of clustered. Diffuse growth,
leapfrog annexation, and development result in a paléh-
work pattern of urban and rural land. This kind of devel-
opmenl is not only more expensive in terms of the cost

of providing services, bul also causes fragimentation of

-increasingly scarce open land in and arcund communi-

ties. Once land is converted, it is unlikely and often
impossible 1o be returﬁed to its former natural state or
agricultural use. The loss of open space can result in
increases in traffic congestion and pollution, a reduced
ability to attract quality Business, logs of speciés habitat,
loss of human visual and psychological relicf, and other
cffects of urban sprawl.

Impacts in Colorado. Undeveloped lands are under

intense pressure in Colorado™ urban areas, particularly

along the Front Range. For example, over 400,000 acres

of agricultural lands were developed along the Front
Range between 1976 and 1986. While this problem is
most acute along the Front Range, it is also a concern in
ather parts of the state. Examples of urban expansion are

found ouiside the Front Range with the continued devel-
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Description. The plains grasslands were once a
diverse and complex ecosysten that supported many
species of plants and animals.

Values and Uses. Intensive agricultural and grazing
practices are destructive to the natural ecosystems of the
plains land, resulting in dumage 1o wildlife habitat, water
resources, and soils. :

TImpacts in Colorado. The castern third of Colorado

consists of gently rolling plains land, sloping downhill in

“elevation from 5,000 feet at the foot of the Rocky

Mountaing to 3,500 fect at the Kansas border. Most
plains land is privately owned. A century of farming and
grazing has left little of the castern plains untouched.
With the exception of parts of the national grasslands,
liile plains land reiains in its native state. Specific
effects of these activitics inciude soil erosion, loss of
wildlife habitat, and depletion of the Oga]la!a ground

water aguifer.

an Onportuiiies

Description. 1t is difficult to meet the demand for a
wide variety of land and water-based recreational activi-
ties without overusing the resources and causing con-
flicts among uses. There are many conflicts built into
recreation planning and resource usage.

Values and Uses. Colorado offers millions of acres of
recreational lands spread throughout the state. The U.S.
Forest Service and Bureau of Land Management control
about 23 million acres; much of which is accessible {or
recreational use. Another 600,000 acres are part of the
National Parks. 200,000 acres are managed by the state
Division of Parks and Qutdoor Recreation. The Division

of Wildlife, logal governments and private operations

.provide more than one millien additienal acres for recre-

ational use. There are about 30 ski areas in the state, 54
mountain peaks over 14,000 feet high, and more than
2,900 reservoirs and 26,000 miles of streams. Thousands
of miles of dirt roads and trails weave throughout the
mountains, plains, and urban areas. All of these resources
combine 10 make Colorado ene of the premier recreation
sites in the country. Nearly $5.5 billion were spent in
1988 in Colorado on all forms of recreation activities.

" Impacts in Colorado. Seme resources are currently
being stressed. Stretches of river, back-country trails,
and campsites suffer from overuse. A lower quality
experience and physical damage to the resource result.
Overuse is a particular concern along the Front Range,
where more than 60 percent of the state’s total recreation

activity occurs on about 15 percent of the recreation




acreage. Virtually everyene in Colorado benefits from

the availability of recreation resources, personally and
economically; il recreational opportunities diminish,
these benefits will be reduced.

The consequences of failure to address these problems
will be an erosion of the guantity and quality of recre-
ation resourced. Recreation devc]bpmem to meet future

demand will be haphazard and perhaps destructive of

important naiural resources.

Descriprion. Resources of special interest include rare
. plants and native ecosystems, wilderness areas, wild and
scenic designation of certain river stretches, roadless
areas, and cultural resources such as the historical and
archeological ruins.

Values and Uses. Justification for protection of
resources of special interest lies in the desire to maintain
biological and genetic diversity, (o enhance recreational
opportunities, and 1o preserve our culturaf and natural
heritage. These resources are irreplaceable.

Impacts in Colorado. Colorado has experienced rapid
and widespread losses of rare species habitats and rem-
nant plant communities in the past 20 years due to devel-
opment pressures and consumplive/extractive land uses.
Wilderness issues include identification, designation of
more areas, and the need 1o protect waterflows for the
streams and rivers flowing through these arcas. Many of

Colorado’s rivers have been altered with dams, resulting
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in declining natural streamflows and river-based recre-
ational opportunities. Roadless areas are important sanc-
tuaries for many species of plants and wildlife.
Vandalism ol archeological sites is a commonplace
occurrence; the loss of these resources makes research,

interpretation, and visitor use difficult or impossible.
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Description. A species is designated as “endangered”
if evidence suggests that it is currently in danger of
extinction throughout all or a significant portion of its
natural range. Designation as “threatened” means the
species is not in immediate jeopardy of extinction but is

vulnerable due to reduced population size or severely

* restricted range. The US. Fish and Wildlife Service is

responsible for national threatened and endangered species
designation, and each each state can also make its own desig-
nations. (See next page for Colorado list).

Values and Uses. Healthy ecosystems depend on a
rich diversity of plant and animal species interacting in
ways that have evolved over long periods of time. The
extinction of species diminishes the diversity which has
played so central a role in natural and human history.

Preserving the gene pool is important for future scientific

research, ecosysilem health and diversity, and human
.uses. Moreover, as habitat losses lead to species exting-
tion, the proportion of opportunistic species (those that
adapt quickly to changing circumstances) will tend 10
increase. Unlike poliution, which can be halted and
-cleaned up in most cases, the cxtinction of a species

is permanent. )

TImpacts in Colorado. Al present, 23 animal species his-
torically found in Colorado are included on the {ederal
and state lists of threatened or endangered specics. Nine
plant species are classified as threatencd or endangered.
Many other planf and animal species are of “special con-
cern” because ol diminishing numbers or ranges. In
Colorado, threalened and endangered species contribule
to our natural heritage, thereby enriching the wildlife
and recreation values which are so altractive to residents
and visitors alike. No state law exists to protect rare

plants in Colorado.

Description. Major environmental challenges are
emerging in the face of continuing population growth
and development in urban areas. Natural resources arc
an important cemponent of urban areas. Streams, trees,
and wildlife all coexist with humans and are an integral
component of the quality of the urban setting.

Values and Uses. The concentration of the population
in aconfined area has clear economic benefits, but there
are also costs when the congestion results in detrimental
impacts on the natural resource base. Natural resources
are important contributors to quality of life and should
be considered in planning for development. When these
values are not considered. the quality of the urban setting
will be lessened.

Impacts in Colorado. About 82 pcrbem of Colorado’s

~ population — 2.7 million peopleé — reside along the

Front Range of the Rocky Meuntaing from Fori Collins
to Pueblo. Environmental challenges within urban areas
in Colorado include conflicts between human and animal
populations that place the wildlife in stressed situations,
destruction of plant and animal habitat through stream
channelization, degradation of visual corridors, health
and quantity of urban forests, and risk of property dam-

age or loss of life due o wildfire in and around forests.
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Descripfion. Certain plant species, including a variety
of grasses and shrubs, have adapted ro soils which are
saturated or periodically inundated with water. The
resulting wetland areas perform a msmber of important
natural functions, including capturing sediment and fil-
lering nutrients and chemicals from water as it passes
through the wetland; providing shelter, breeding habitat,
and food to a wide variety of animal species; enhancing
ground water recharge; storing and releasing flood
flows; and providing recreation, open space, aesthelic,
research, and educational values. Riparian zones are the
banks lying above rivers and streams, and around ponds,
lakes, und reservoirs. Riparian zones support hundreds of
aqualic and terrestrial species, and perform various wéuer
guality and quantjty functions. They also have important
recreational value and may serve as greenbelts within
developed areas.

Values and Uses. Conversion of wetlands to other
uses results in the loss of important wetland functions.
Wetland values and habitats are degraded by a variety of

activities on or near the wetlands (e.g., grazing and

urban runoffs.

Impacis in Colorado. Two distinct categories of wet-
lands are found in the state. Alpine wetlands oceur at
elevations above approximately 10,000 feet and are pre-
dominantly wet meadows scattered throughout the
mountains. They occur in areas where drainage patterns
have not yet converged into stream channels. Lower ele-
vation wetlands typically occur in conjunction with or
along riparian corridors. Low-elevation wetlands along
the Front Range, near urbanized areas, and in the
foothills, are the most subject to Joss or degradation by
development. In the mountainous regions of the state,
urban, recreation, and water development impact wet-
lands. Development, water projects, road building, min-
ing, grazing, channelization, pollution, and other activi-
ties all contribute to the loss or degradation of riparian
zones. Recent studies by the U.S. Fish and Wildlife
Service and the U.S. Soil Conservation Service estimale
that Colorado loses about 5,000 acres of wetlands and
riparian areas annually. Since over 70 percent of verte-
brate species in Colorado rely on wetlands and riparian
areas during at least one stage of their life cycles, the

loss of these areas may have severe conscquences.
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