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VERMONT INDICATORS

(¢ o o : ] ' . 1
With Environment 1995, we at the
Agency of Natural Resources shared a

retrospective that put 25 years of environ-
mental progress into some perspective.

With Environment 1996, we look into the
future. This report will provide not only *

ard

an up-to-date assessment of the quality
of our environment; but will also describe
- important environmental trends and

i

4

what we at the Agency are mo_:o to ro_w

-

ol

: .<m:‘:o:~m_‘m create our no:nQZn future.
This document underscores the Agency's
commitment to environmental protection,

environmental education; accountability
for results

i

and public/private collaboration
to protect our natural resources. ,

E BELIEVE THAT, FOR THE BENEFIT -

: Y Despite monumental accomplishments,
. B ¥ of this and future generations, the 4 ; P:

Vermont continues to face both specific
risks and broad, encompassing challenges

integrity, diversity and vitality of Vermont'’s that threaten the integrity of our environ-
. : ; T ment. As the population of Vermont, the
natural systems must be wﬁm.wﬂuﬁm&\ﬂ!.&,. nation, and the world continues to increase,

more and more demands are placed on

ook

enhanced.”— from the Agency Mission Statement already scarce resources (Figure 1).
' i e ; ; In charting a course for the challenges that’
What type of future are we creating for . | lie ahiead, the Agency’s three departments
A . *

Vermont Population Projections

Hl Low Range Totals
BN High Range Totals

Vermont? Is it a future we will shape oris 300

it a fuiure we feel is beyond our ability

o
©
=4

to influence? Do we have a shared vision

14

4
=3
=

n
=]
Z
g
w.
o
2]

of what we as Vermonters want?

s
(=}
=

‘FIGURE 1: Demands on our natural resorces tend to increase as ::. vo?.?:e:

Above: Trillium, a species native to Vermont. increases. Source: Vermont Health Care Authority, 1993.

2 _ENVIRONMENT 1996

have begun to practice natural resource
management ﬁmnr:_ncmm that embrace the

pivotal concepts of biodiversity, ecosystem

management, and sustainability, as. well as

.mn:<5m to forge a stronger link between

the environment and the economy. Some
of these terms may be strange and new for
many, but ﬁr.,mv\ underpin the very mission
of our Agency. They are concepts which
respect the web of life and direct us to act
when‘human actions tear at that web.

.Although the terms are relatively new,

their ideals are reflected in many laws and
policies enacted by the Vermont Legislature

and the Agency. That the Fish and Wildlife -

Department limits the number of moose
hunting licenses and allows their use in-only

- four management districts is an example of

managing a wildlife resource sustainably.
Working with a timber company to mini-
mize the environmental consequences of

_ommm:m_ the Department of Forests, Parks

and Recreation allows for both a profitable
timber harvest and protection of a deer ~
wintering habitat — an example of ecosys-

tem management in partnership.with the

LY

private sector. Battling the spread of Eurasian -

milfoil and zebra mussels, the Department
of Environmental Conservation reflects its
concern for Vermont's biodiversity.

' As our understanding of these concepts

matures and becomes more sophisticated,
we will become even more effective
stewards of this complex web of life.

BIODIVERSITY: THE FULL
SPECTRUM OF NATURE. Inan
effort to promote greater awareness of the
need to protect and enhance biological

diversity, or biodiversity, the >Mm:n<
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VERM INDICATORS

QNT

ERMONT IS EOE.H TO A VARIETY OF
mﬂcmu.olﬂ—mu-.nm where plants and animals
live, known as habitats. The distribution

of plants and animals is determined by

their unigue traits and what resources they.

need for m=u<m<ﬂw. Some species can adapt
- to many different habitats, while others are

specialized and limited to only one. Each
habitat may have « En.xmn—::: number of
different species we would expedi to find

living there.

Above: Southern view of Dewey Mountain.

\
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A
Much of Vermont consists of habitats
that are ?Emmnﬁm& and have many different .
species that can co-exist there given the
characteristics of the site. There are certain
habitats, however, which are uncomfon
or limited in size. Some of these sensitive
or rare habitats are owned and managed
by the Agency, others are privately owned.

\

Protection of these uncommon habitats

.offers a better chance of sustaining the
_organisms that are dependent on them for

their survival.- )

N

- There are many interactions among organ-

isms living together in habitat communities
and between organisms and the environment
surrounding them. j..mmn interactions are .’
often difficult to fully understand, but
they shape the composition, health, and
survival of communities. When changes

are Bmmm to any part of the ecosystem T

the organisms and physical environment in
which they live, considered as a whole'—

 this alters other components. Some changes

th

are short-term, others are permanent.
Resource management must incorporate
information about the whole ecosystem to
determine the m:mnm_:mv;_q of our natural
heritage.

. An examination of two different eco-
systems — one a_,nmﬂmﬁr one aquatic —

_provides a glimpse of hew detailed )
ecosystem information helps us manage

our natural resources.

FOREST ECOSYSTEM. Mount

Mansfield is covered with trees which form

a canopy over mnwmmBm smallér vegetation,
animals, and organisms __<5m in the soil.
Air surrounds all the oqmm.:_m_.:m withits
physical properties (weather conditions),
and its chemical properties (Figure 1). The
rock beneath also contributes to the'system
through factors such as water drainage and
soil characteristics. The most visual trait

. of this site is its elevational grandeur, rising

from 1,000 feet to nearly 4,400 feet.

Mount Mansfield Atmospheric Conditions

Annual
Precipitation
(inches)

January
Elevation
(Fahrenheit)

Minimum Temp.

July Wet Sulfate
Maximum Temp. Deposition
(Fahrenheit) (kg/ha-yr)

Ozone Exposure
(SUMO0s,
_______._a,mav

1500 ft 45.8 2.3

76.3. 25.3 11.6

2000 §t 50.5 0.1

74.4 27.9 13.2

2500 ft 55.3 -2.4

72.6 30.6 14.9

3000 ft 60.0 -4.8

70.7 33.2 16.6

3500 ft 64.8 -7.2

68.9 35.8 18.3

4000 ft - 69.6 -9.6

A

67.1 , 385 20.0

FIGURE 1: <$n§2 and air quality at different elevations on Mount Mansfield. T .Qm._ii as Laca:o: increases,
temperatures are lower, ?ﬁs:ﬂs: is higher, Ei pollution, is greater.
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Effects of
Urbanization
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DOMINANT LAND USE IN WATERSHED:

FIGURE 4: More than 50 percent of monitored streams in urban areas exbibit poor

\

biological condition, while more than"6o percent of the streams in Jorested areas are in excellent |
condition. Source: Vermont Department of Environmental Conservation. -

Water pollution momqo_ traditionally has |
been a top-down process in which federal
and state governments have exerted their
.m:ﬂr.oaax to regulate specific vom:?mo:qnn, .
discharges. The result has been rapid

and dramatic water pollution abatement.
The more difficult task of Uﬂoﬁnns:m and
further n:rm:mm:m aquatic ecosystems is
dependent F.Go: bottom-up, or grassroots;
activism. Government may ._u_m< an impor-'
tant role in Eoi&:m,ﬁmmoaﬁnmw and guid- '
anice, but many of the complex details and
difficult collaborative decisions involved

in .Emﬁnarna Bm_.._mm.n.am:ﬁ are ,Bo.mﬁ appro-
priately r_m:n:ma at the local watershed
level. Watershed residents have the deepest
knowledge of local issues and a great
interest in maintaining m.:&.m:mm::m:m the

" economic, social, and ecological integrity

of their immediate environment.

Public participation in aquatic ecosystem
monitoring and management has increased
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\ dramatically in
the past 10 years
(Figure 3). When
looking at a water-
shed in its entirety,
forming partnerships -
“has helped identify

appropriate manage-

ment practices to
reduce runoff from
nonpoint sources
.A_uo:::oj not com-
. Forested ing out of pipes) and
assist in directing
available resources
" toward implementing
those practices. For
. example, the >mm:nm
of Natural Resources has joined with a
diverse group of federal and regional agen- -
cies, town governments, interest groups,
and individuals in greater Chittenden
County in an effort to develop watershed
management plans for small urban water-
sheds draining areas of relatively heavy
urban and residential development. -
Historically, :qmm:,mﬁqnm:_m such as South
Burlington's Potash Brook have been
viewed as,convenient waste disposal sys-.
tems rather than ‘as functioning ecosystems,
meaning many of these waterways are in
poor biological condition (Figure 4). 1 7

Potash Brook is a small watershed that

drains directly into Lake Champlain near
the north end of Shelburne Bay. >m1n:_m:3 X
was a dominant activity in the watershed

for centuries, as evidenced by the presence -

o o < i o sk |
of native American farming utensils found

along the stream banks. The largest. .
portion of the watershed lies within South

Burlington city limits and rmmbnmz.nﬁm:\. .

sively developed. Included-in the watershed

are some of Chittenden County's busiest
highways, largest farms, most extensive

shopping malls, and densest residential and

commercial neighborhgods. There are °
“more than 90 points wheré stormwatér is

discharged into the stream.

The Agency has evaluated and mapped the
mn:m:,n.rmvzmﬂ characteristics of the entire
Potash Brook drainage system (Figure 5).
While some areas of the stream are rmm<.=<
&m_maao&\ there are still some areas where

the aquatic ecosystem appears quite healthy. -
" Areas of the stream with good habitat char-

acteristics support more than 55 species
of aquatic invertebrates, such as Bmvx,m:mm\
caddisflies, and dragonflies, and up to 11
species of fish in-a well-balanced distribu-

 tion! In other words, these areas support a

Potash _. j
Broolk
Wetershed

Bquatic Habilat
Evealuation it

&= Poor, hahitat
structure gone
= Fair, major

hiahitat alteration

~ Good, minor
habitat alteration

& Very good,
monitor for changes *

m Excellent, protect
existing status

‘

‘1, South Burlington High School
2 Burfington International Airport

3 Interstate 89 cloverleaf-
1}

FIGURE 5:. Aquatic habitat condition in the Potash Brook watershed in Chitienden County. Source: Vermont Depart

of Environment Conservation. - . A

diverse and healthy aquatic nno@mﬂwi.

' Conversely, in those areas of degraded

habitat, the number of species of aquatic
anaigﬂmvSHm often drops below 20,
and fish'species may number Hrnmn,on less.
Not surprisingly, the healthy. communities
are found in areas of the watershed which
are relatively undeveloped and protected,
while the degraded communities are found
in the most highly and recently developed
areas of the watershed.
i

By far, the most significant influence in

the degradation of the Potash Brook aquatic
ecosystem has been stormwater runoff, :
with its high volume and velocity causing = -
streambank erosion, and excessive loads

of contaminants that destroy habitat. The
most mmm:mmnmz,ﬁ influences in Eoﬁmn::mr
mr.o Potash Brook aquatic mno&\mnm? have
been public ownership of conservation .

‘




L

$3IOHNOS3IH 4<\m9h<z dO AONIOY LNOWHIA

paadans am pynogs “Qpqpisford puv
ALupw aq [ spavaras agy gl “Kjriadsosd u::c.:ou,._ _
pup uonaj04d jpyuantuosaud fo sjpop aqy abaau 1vq) buspuvysiapun gy gya sKvanp ‘qijvag
LJynfssans fj1a pouia/ Jaaga 4papd 101 S a340)uia pivnfafps.pup ‘$224n021 20435400 ‘Ayspal
1 Ompuad man v %o furmapp aq) &uueﬁu am sy snopuvzvy %o uonpIauap 1agy Inpai o) sAvm
Ab_sx,o& 1S1GOL b pup 1HaNHOIANI YVI]D ¥ g1oq dojaaap.— ssadojduia aypasid jsafiapy sappys agy fo
a4150p sAauotuIa A vy uarogs Ljparwadas aavy sfod
! — samupdmod juonua fo spaipung padjaq svq

k ) 'SHOIS10ap HoISIAI(] 2UDISISSY |puaoanT sonabiyyaq |
buisvgoind 4129} fo saouanpasuod jpuamuodtand agy pawaanaf uaq svg 31 1apfv 31 ?\,zo::ou upg)
puvjsiapun E&&SENS %_.::E uj 9]04 Juvpioduy

up a0vg saamosay (pampN fo Louaby aqy 1v 3

12g1ps :o.a::oa 11320244 0] sampduiod mEmE:ﬁ:»
‘puampovfmlpus upapd Ho_mmu aau v Japsof

w , . &EEa:s::&%waﬁ;E&ms :Sba »:O
; ‘2upijddp agy fo amnafy :
aq} 4300 parinouy s3suaqxa Jago pup 1500 Lfaana SN0 PHY

m.mmmmgu:m ‘ﬁo mmztuhﬁ _Eﬁwmzﬁ unt w1 aiom &u:i #0NVIIII :Q&: ::Q:E bw.:._mzugu—: quOUma

1500 Jj1an 400} w00453)s aq ffo ayv) 0] ssay futs0d LmouBs $a1p1s ag) Sv aulg) 42a0 Paounouoid aiot
/]

10jp4af14fa1 3g) 1vq) 14aAvddp SN03q 31 420IM0 13aa apvwt ag Lvui wonwnyis siq 7 “sqol abvm
qi1vg 2002 ! q pEud IS SIIT 390!

‘20uv)f p10o3s 1y 4085244102 pup duing tapiffo

-Laaua uv pup uonvnsus touiadns g auo Lnq sqof fuivd-1aq b1y Kuvu yoq) 1s366ns L1010

0} uvg) SE:S%\M assffous-Lbaana yv Lnq 0} sa1ps agy wy spuas] “sqof appa-ao) jv fupjiom
Hadvaqo s st 41 20uv)f 1saf o \M..EEES 10q ‘
; a)p)s a)pnhapy appIvp 104 Sa0p 42a2a10g ‘1HIut

“Lng am spnpoid aqy fo -Aojdwa, ::\ Eam _:ES_ aqy uy 15amoj agy fo auo -

fuwsodstp Kqpmuaaa pup ‘bunvaado ‘fuuao fo pausvuial G661l 34pi :a:.@i:s:: SJUONLIIA

§]502 :»E a} t_o&w S42Mnsuoh o} sapvssau 4v3)5

puas jou saop adv|diayivut aqy ‘jpsodstp 40 pat “A1101022 Jupiqia v o) A3y 24 S224M0524 |DAMIDY
_=1vaa) ysum \.o 10 :o.a::oa Ro $150 .:,z ‘Qwi0dioony - . .

b:cﬁ::S 101 sa0p spnpoid aso futorid ) m:twﬁ 'SUIDIUNO Eti.o 2v|q 1v123(s.v sv
asnpaag] “suosumys [0 1saq aqy 101 st 4aaamog ‘inQ) EQ_ES o apvus saunsiiod v oy paddy aam taga
4addogs agy 4of ajqupaoffv 1sout os|p st JHIMUOAIANI

ag} 40f 152 1 3pq@ ‘suonmys v wa 153q agh H]

sv A0apus g ‘3uPA6 pup i) 21| saa0saL

|pampu Saypss oy 1sv L)oaup aa op b_s_BZ

*SOINS SOSPIIIUL J0Y} ABajNI)S

Anaps D B¢ 0} =w>oun S ,,}IROULID Lk mvdz: sp sponpoad

BurjosInny kumw*—uou o¢. ~o=-=ou POUL] a0 ~=0=-=o.=>=0 mﬂ

pu» Auroizod9 S,030)S o) jo Ajrprgmis pumn Ayprponb oy 3y

I

" LNIWNOHUIANT JHIL ANY SOINONODA

Lyonb 1onpoad =.§:§,= 15 ssauysng £L1aay

auios 0] 1An05 £1aaa w1 SUOND)S 3210435 ||V WOA[

1amo) £q paov)das fuaq a4v pup 150) Ha3q 3avy |

24p siapuontia ) Luvi 00} taga s3d1a0as Xvy

Sit m::» m::: u&..h .mwmmz.s ::E.E Nuxt _maomuu_z.

' [ Aoed9] ﬁﬁdch.th:u Ino uluiwIlIp

" ut uucm,u.cEm_m wia3-3uo| urm: []1m 3Ry
SuoIsIap u\,ﬁ,_wcum-\n:mu_mo_og upjew jo
__.wmuuoE ayj Ut vu>_m>:_ 2W1003q 9ARY SN JO
Jaquinu Zuiseasdul ue \mu>:.m:_:_ s)001ssel3
252y ysnoay =m 03 3[qeynba st “Et Jau
-uew e ug Euumszuu paysiaem oy ‘a8eueul

o dppy o maimbctma 0jul — [RIUSWIUOL

-IAUD v:m _mEcam [eUOI1B2ID2] 'DIUIOU0D3
— ﬂmuhuac_ u_a:_:E bfumou Ew:oﬁ

u>m£ A9y 'u01303301d [EIUSWUOIIAUD Ul
,dole 3daooe 03 ssoudul|jim :uﬁ pue sanss}
A31jenb 19jem JNEQe POULIOJUL S0 mz
SUSZI3ID [BDO[JO IISIP Y3 Y3IM JOOI udye)
u.>m£ SIAIIRIIUL UO1103)04d Paysidjem IO
.vvu:mgc.u. pue pajdajoud oq ued'sanjea

4 3s0Y3 yoiym >@,m:_,muE ayy w:m.mEBm\anuu
3]qeulelsns pue u&.uzv ‘Ay3yjeay .>n_ pajuas
-a1da1 san[ea 9Y) JO ssaudieme Sursealour
ue SMOI3 DIYM woly pass 3y} aue :uto
san1AoR Suliojuow 58::_.0\/ uco::u>
; u1 seAnENIUL juswageueiu paysiarem orqnd
JO sajduiexa I9Y30 SNOIIWNU dIe I,

P ‘ ' 'asn uewny
pue JUSWUOIIAUD [RINJRU 3} :uu\s.“uo_

S101jjuod _m_ucvuoa a3 adnpal 0} 19p.1o

ur ,ssjjjeq b>,mu@= 9AIIBAOUUL PI[[RISUl

’ dAey pue wW33sAS0D3 31} 0) SI9ARIQ
uf JO an[ea 33 pazIu80d31 ARy m_OOLUm
: uf pue mm:oU UOIRAISSUOT) YINOL uf
coum::b._m yinog jo A1) YL Eu%bouu
v_oo‘_m_ :mﬁo& 33 UO $12A83q JO $103J2 Y3
patpms aaey sjooyds d1jqnd suo3idurjing
4Inog 3e sjuapnig .vaUmo&.Em_aEmLU
'9Ye JO 2INSO[D Y3 Ul P3| NSl sey

' aeyy co_u.m,o_EE:ou [B11210Bq JO $2DINOS SE
,ﬂvoumu:n_E_ U33Q dARY SI9ABI] pue ‘DAL
\€u::,uv_ 07 jJudde(pe 512215 pue syjed
UOI)e31091 POO[} 03 PAUIRAIY) aAey mEmv

" 19AB3q >n_ ﬁousvoa S[9AI] J3jeM vu%ub:_
!
fawny stlues uf W LBEsE_Em pareulwe)

-u0d Ajund pue jedd) 9 9AI3S OS[e SPUB[IaM
353U} ‘waysAs .uf JO ANSISAIP [e2180]003

a3 puedxs \rumu& u/mfmﬁcm:v? pue swep

91821 SI19ARIE "9sn uewny jsuiede sanjea
wWaIsAs00 3id UBD YDIYM 3D1Ju0d jo 3dAy
Yy jo u_aE,mxu Ue pue wa)sAsod3 jeinjeu
ays jo ucucan.ou juedyIuBIS ® 'sIoAeaq 10j

swoy e U~UM>OLQ Os|e seale Jednjeu ISy |,

\

"SJUaPISal AQ paAofud sasn a3

Suowe d1e Seate ApNJs [BJUIWUOIIAUS pue *

\
‘syred UO1IEIIDII 'SHIB] JUSWUOIIAUD UeqIn
ue .ul Jupde| uayo juswAofus jemyuids
pue \m::cmu_ uoI3e2IDA ko% sanjiunyroddo

.Uﬁu_>0._a V—OOLm r—mmuOﬁ— jo mmu.:w jednjeu Ur:..

““A1jenb 127em Supoaiold ul
SU&,EESQE_ Jsows 9|3uls 3y} mamfum
'syueq Wed.1s PIIeIdFIA Sey YOOl Yseiod
Jo yonpy ‘stuean)s 3uoje Juswdo[aasp

10§ S3U0Z Et:_n_ :o:u.ﬁo& b:m:.v 191BM
uh_:vuh yorym mco;m_:wE payst|qessa sey
uut_EEoU $90IN0s3Y [eImEN] $1! YSnoiy)
‘uoiBuilng ynogjo A3 ay3.'uonippe

uj ‘weans ays jo SUOIJD3S IUIOS jo Auiq

-_mmuuum:_uﬁvcmNmmu:.m_ﬁ:umcho.v:m._

{



’

<Hmu_u.a,°=.—. INDICATORS .

N A SCALE OF 1 TO 10, HOW CLEAN

is Vermont's air? The 1994 “Development

Report n..n-.n: by the Corporation for _m-:m—.,.

prise Development ranked Vermont cix

ﬂ:l_m; :—w best in the nation. The ..<0u50,——m
1993 Environmentél D:n—m-w H.Ba-m.x:‘-.m—ooi
from the H:c.m-.o!:-mlmau Programs in
noaaﬂhm-mmm mn,cm Vermont's air quality
its worst -.ﬂﬂ-m. Congress is o—mmnlmmm-.m‘ A
.,wmm.-.:n-:m...um the H:c.mn.o!:-m:*_a— uun.o_.mamo:,
N.@m:nw and umtmn—msm environmental laws

like the Clean Rir Act. ;

Above: A Plymouth billside. ; i
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FIGURE 1:. Vermont air quality compared to standards.
Source: Agency of Natural Resonrces.” :

{

\

_ Have our federal and state air quality laws
gone too far, or not far enough? How clean
is Vermont's air? ’ .

t

T WHICH POLLUTANTS? A major

. goal of the federal Clean Air Act is to attain
and maintain air quality standards for six
pollutants: particulate matter, sulfur dioxide,
ozone, carbon monoxide, nitrogen-dioxide,
and lead. The federal law singled out these

air qua

"

__nn.:mnm pollutants” because they are often
present in large urban aregs at levels result-
ing in adverse health effects. Nationally,
60 million Americans live in areas which
excéed health standards for one or _Boan
of these pollutants. In Vermont, all areas

of the state were cleaner than federal stan-

dards in 1994 QHEE 1). For most pollutants,

1

except ozone, Vermont levels are'at or

; ~ below 50 percent of federal standards, and
™ 4 o trends, except for ONo:n\. have been

- : improving since 1970. By these national

L criteria, Vermont's air quality is excellent.

.mnm.nﬁm_ standards, however, provide a limit- v

ed yardstick for measuring our air. Standards

for particulate matter and ozone are consid-
.na.na inadequate to prevent health effects

4 and are currently
being revised by ﬂr.m
ULS. EPA. Federal

—
=]
=

1994 Ratios of
Vermont Air Pollutant
Concentrations

10 to State and

‘Federal Standards

WORSE THAN

such as the effects of
Il POLLUTION CONCENTRATIONS = STATE OR FEDERAL STANDARD

sulfate haze on visi-
bility and tourism, .or
ecological impacts,

=
_

such as the effects of

‘ nitrogendioxides
particulate/matter
carhonimonoxide
Shifurdioxidel
cathionitefrachloride

BETTER THAN

wnmm rain and ozone

on ecological health,

diversity, and sustain-
- ability. They cover

m State

B
g
R«
[
=
2
8

standards also neglect
economic impacts,

only six of the thousands'of chemicals
present in our air, many of which may be
more harmful than the criteria pollutants.

In 1988, the Agency of Natural Resources
proposed state air quality standards for
several hundred "hazardous air contami-

nants," including irritants, ﬁoiﬂm\ and
nm:nn?nmw_mm:m pollutants not covered by
the federal law. Recent measurements. for
some of these “dir toxics" suggest that -

concentrations vary widely with respect

‘to standards and from one site to another.

Some pollutants, like nickel, are well below
standards, even in our largest urban centers.
Other.compounds, such as benzene, are ’

more than 10 times higher than standards at

some sites (Figure 1). From an air toxics per-

. spective, Vermont’s air quality is quite good

for some pollutants and poor for others.

WHICH LOCATIONS? The data

in Figure 1 represent worst-case Vermont
concentrations from urban centers like
Burlington and Rutland. Levels of many -
pollutants drop.eff rapidly as one moves
away from urban m:,n_:mﬁm_\. residential, and
automotive sources. Figure 2 shows 1994
ratios of urban to rural air concentrations
of selected Vermont pollutants. A high -
urban-to-rural ratio indicates a strong,
local source influence. _ﬂa<.n_m om_ benzene,
emitted primarily from motor vehicles,
are five times worse in a high-traffic urban

P !
m:mﬁwclm:mﬁo:vnrm:m:m:nm_._uv::nm_i

site (Underhill)., Zinc (incineration, com-
* bustion) and nickel (oil _uc:::.mv are also

several times higher in urban centers than
in downwind rural locations.

Sulfate and ozone pollution, on the other
hand, are typically no higher in our cifies
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‘'VERMONT

INDICATORS

ERMONT SUFFERED A DROUGHT.
in 1995, which underscored the value
of freshwater. We <m.u.-.=o.=¢m,u.m no longer

took safe drinking water for granted, and

memy communities implemented comnservers

. \ 4 o
tiom .Eonmﬂnmm as the shortage worsened.

. .
- Some municipalifies took more drastic

’

steps: Barre nm:\. and Newbury -E.Imn to

>

emergency sources of water, while Ferirfox

and. Peacham trucked in their supplies.
Conditions reversed in 501—5&.: Vermont

iwith August’s flash floods.

A

Above: Thurman Dix Reservoir, water supply for Barre.

ENVIRONMENT 1996
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As flood waters rose, waste along river
corridors E.Qnmmna.. Sewage, farm waste,
pesticides, and industrial supplies were all.
_u.onm::m,_ no:n::w:m:nm.. As a result, owners
iof springs And wells in many towns were

\nm::o:na to boil water. About’ _.boo.

residents in Morrisville were warned not
to consume the village water, and flood
waters put a number of public water
systems m_o:m the _lm::o_:m River at risk.

WATER SUPPLY. Two fundamental
factors define water m<m:mvm:$: quantity,
and quality. Lack of rainfall in 1995 -
Emr:.mrnnmmrn importance of the former.
Precipitation at one point was 8 inches
below normal — this in a state nrmm averages
about 40 inches m:::m:%

The world's freshwater volume is preciously
m&m:. Approximately 97 percent of all water

is saltwater. The remaining 3 percent is'fresh-
"-water; of this; only 30 percent is available moﬂ

- use, with most freshwater trapped in ice caps
and glaciers. Tmmrémﬁmﬁ is Rmn__;\ visible in

\
3

Surface

the form of surface water, rivers and lakes,
but z.:m.ﬁn_uﬁmmm:mm only 0.01 percent.of the™
earth’s total water. Groundwater is :oﬁ SO evi-
dent although approximately 0.6 vmnnn:ﬁ of

the world's water is mo::m in the subsurface.

) /x\.r:m nature greatly controls the supply of

water, chm:m influence its use. An mm::::mm,
632 million mm__o:m in freshwater E_nrmﬂmim_m i
occur daily in Vermont. This'serves electric
generators, industrial and commercial needs,
agriculture, and miining activities, along

with what we use in our homes. Urban areas
need large quantifies ofwater and obtain

it from surface sources such as lakes, ponds,
and reservoirs{Figure 1). In rural areas, the

smaller but more numerous public water ' -

systems depend on groundwater Qu@_:m 3l
Groundwater is also most apt to serveé
the.single- ?B:K self- mcwb_:& users. The
average m<m__mv___€ or yield of drilled wells’

is nm:BmSa at 3 gallons per minute. '

‘ Shortages of water can adversely affect
‘human health and jeopardize our abjlity

to dispose om waste. As water _m<m_m .
drop, turbidity :B% \
increase, resulting in -
increased v,mnﬁlm._
Moreover, the quality

" of water generally
declines as it is used,
which can affect
the sustainability of
the resource itself.

d Ground In rural Vermont,

Weter = Water ! domestic water even-
‘. !
Systems Systems  tually carries sanitary
: o waste from homes,
c0®@ c0@®@® . !
SIZEOF SR 6F and water associated
POPULATION . .
, FORULATION with agricultural
FIGURE 1: Public community water FIGURE 2: Public nw.:::::.q water  activities may no:ﬁmi
systenss served by surface waters..* systems served by groundwater. N . pesticides and animal .

’
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VERMONT INDICATORS

Above: Proper waste management can avoid scenes like this.

12 ENVIRONMENT 1996

While being a’small state with a Umn. ,.

dominantly rural population tends to-mask
the severity of waste issues, problems
inevitably arise‘and tensions ioc:n.irm:
we try to determine just where to put our
wastes. Today, Vermont has fewer landfills
than a decade ago, we continue to export
a majority of our hazardous wastes for
treatment and disposal in other mmmﬁm\m\ and
our low-level radioactive waste may soon

go to Texas.

i
'
- a

Many public and private dollars are spent
to dispose of the wastes we create. Shipping
and m/ﬁo::m our low-level radioactive waste -
in Texas, for example; is expected to easily

. exceed the $27.5 million it will cost to access
-the disposal facility. In addition, we spend
. an estimated $60 million for disposing of

solid waste and $77.4 million on hazardous
waste annually in Vermont.

Because Vermont is one of the least indus-
trialized states in the nation, we produce

_ less hazardous and low-level radioactive
waste than most states. As regards solid

N

. \
waste, however, our per capita waste
generation rates are not that dissimilar to
those of other states: 3.4 pounds per capita
daily in Vermont, compared to 3.5 pounds
:,w:o:m:v\.

Each year, manufacturing'companies must
report their transfets and releases of nearly
700 toxic hazardous chemicals. This infor-
mation is reported through the EPA Toxics
Release Inventory, or TRI. Although the
TRI data represerit ou_< waste generation
and reduction activities by the mﬁ.mﬁnw largest
industrial facilities, they are an important
indicator for measuring industry’s commit-
ment to pollution prevention. :

The 1993 Toxics Release H:<n:8mvo.
issued just this past.spring by EPA, ranks ,
<nm=oa 51st, or third lowest among the
states and. territories, in terms of total
toxic chemicals released. Most of the toxic
releases in Vermont — or 99.7 _\umqno:n —
were as air releases and the majority of
these were volatile organic compounds
(VOGs) associated with solvent use in

Toluene:
248,584 1bs.

Hcetone:
71,160 1bs,

Methanol:
60,332 1bs.

.coatings'and clean-
ing onn.ﬁm:o:m .
(Figure 1). Of the 44
Vermont facilities
‘submitting TRI
‘reports, approxi-
mately two-thirds
have already devel-

Xylene:
47,763 1bs. oped and imple-
mented many waste
reduction strategies ,
included in state-

mandated pollution

. prevention plans.

FIGURE 1: Source: U.S. EPA.
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VERMONT INDICATORS :

'

REES HAVE VALUE. THEY HAVE

value as single trees shading « house,

a'street, or a park bench. They have velue

as groups standing nowwzn.wn.. as homes .nou..

wildlife, shading the ground, and being

colorful m.u-A the fall. They have value when

1
;
1

complex ecosystems, and as air fillers and

\ \

us from :oo.&.m. m-——.—nu.—om our -mtmw.\lﬁm
Uuocma—manon-wmnwno-.—mcm-@.mﬂarwn-—auﬁ*q

{ \

Above: Mount Mansfield, Vermont's w@?& peak. (photo © Stephen Ostrowski)

i )

ENVIRONMENT 1996

‘ 4 .

o S

.n_,ﬂ.m& nmcnn, —n...ua o._nmam as landscapes, as

‘temperature regulators. They help protect

\

est lands

Or

1

d

ests an

i

for

Inventory data prepared by the Agency
and the UL.S. Forest Service show Vermont
has 18 billion trees. This does not include ,
an uncounted number of trees standing alone
or in small groups in fields, 82.:@\, and
cities. Each of these trees has value; some
for thousands of useful products we use
n<QO/wS some to-look at, some to provide

. food and shelter for animals, and some:
simply for their inherent value. In Vermont
and, in fact, across much of the Z.o_.ﬁrmmm\ﬁ

“trees and forests have a profound influence

on the environment.

-HOW GREEN MUST OUR
““FORESTS BE? Vermont continues to
wrestle with the issues of how many trees.

10

Omne .u-nnm-,-nm
of sustainabilty

P

g0 using
distribution
of iree sizes
50 . : o
| m 1873 :
2 “mmiess / A
mg Iimh.r
| b r
! [+]
e
i 20
T
)

N
=]

—
=1

0

ZWOUNG IMMATURE MATURE

RS e

FIGURE 1: D the past 20 years, there has been
a shift toward more mature forests as represented-by tree size.
To stistain ourforests, we must strive to fncrease the composition
of youniger trees in the state.

. . \

-

are enough, what kind of trees should
grow ini our forests (Figure 1), where they
should be, and who gets to decide what
uses they have. The recently revived Forest

‘Resources Advisory Council,.appointed

by the Governor, has developed criteria
for determining what makes Vermont's
forests sustainable. The council will use
nine benchmarks to measure sustainability.”

. Using these criteria and public &m_o..mcmf .

countil members seek answers to the
questian: How much is enough?

Our total forest resource is 62.7 million

cords and continues to grow (Figure 2).
While Vermont's annual harvest has ~ *
increased at-about 5 percent annually
during the past 12 years, annual forest

. ‘

TO MEASURE
BILITY

9 BENCHMAR
SUSTAL

1. Maititain soil productivity.
2. Conserve water quality, wetlands, and

riparian Zomes.

3. Maintain or create a bealthy balance of

forest age classes.

4, Perpetuate a supply of timber, pulpwood,
and other .‘.Sm& products.

5. Improve the overall quality of the timber
resource as a foundation for more value-
added opportunities.

6. Improve scenicquality by limiting the adverse
impacts of forest barvesting, particularly in

. bigb-elevation areas and vistas.

7. Gonserve and enbance habitats that support

.a.?:«n.:mm of =a:.2.me.§ and fauna.
8. Protect unique or fragile areas. ;
9. Encourage opportunities for compatible

recreation.

Adapled by the Forest Resources Advisory Council
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INDICATORS

VERMONT

-

ONSIDER THAT VERMONT IS ESTI-

meted to have 193 Wu,umnmmm of breeding
_o.mu.nm. 58 species of mammaels, 89 *w«m.-mm of i
fish, 41 mwmmmmm .on,.-..mvm—m.m Q.Bn amphibians, ,_ 1

and more than 15,000 mﬂmmn-m..m-uonmwﬁ. Also

mo-wmmmnn thet Vermont heas, an estimeated v

v . X N

2,000 higher —u_ﬂ_a species, in excess of 5,000 _

fungi, and up to 7,500 species m.n algae. Then

comsider that the Vermont Fish and Wildlife

Department is mmmmnl*mh, to the nou-,wn.-.cn*mou-
of fish, wildlife, and plant species and

their habitats. - , '

Above: Bittern, a specics native to Vernont.

ENVIRONMENT 1996

/ /4

More specifically, one Department goal s
to "protect, enhance, conserve; and restore
viable populations of native and natural- -
mNmnr«.mo:.mE.::of_m fish, wildlife, and plants
consistent with biological, social, and eco-
riomic considerations.”

' Sheer numbers alone make this is a daunting

/ task for the Department, but one enhanced

in recent years by the addition of a zoolo-
gist, a community ecologist, and a botanist
with the Nongame and Natural Heritage
Program. A new focus on ecosystem pro-
gram planning within the Départment will

‘further benefit the conservation of our living

natural resources, as well.

To better understand the diversity of life
around us here in Vermont, one of the R

Departments first priorities is to inventory
and catalogue the occurrence of our state's

’ ;
- species, as well as natural-communities,

. to better understand their distribution and-
abundance (Figure 1). For birds and most
fish species, we estimate that more than

'90 percent of the staté has been evaluated:
For other vertebrates, our inventory esti-

f

Mammels
Birds

other than
Insects

spiders, worms)

. Animals

FIGURE 1: Species native to Vermont.

Vermont’s Plant \Iﬂn Animal Diversity

Reptiles and
Bmphibians

Invertebrates

(such as crayfish, mussels,

. mate drops to less than 60 percent. For

many insects and other invertebrates, the
percentage of the state evaluated falls
below 30 percent. Although 75 percent

- of,the state has been screened for flower-

ing plants, conifers, and ferns, les¢ than
1'percént of the state has been inventoried
for fungi and algae.’ 3

With information gathered in these assess-
ments, it will be possible to collate data,

" for a given point in time, so vmo_owmnu__w.,

diverse or rich, areas can be identified.
This will enable better decision-making in

“setting acquisition priorities, developing a

land conservation strategy, and establishing
Bm:mmgunmﬁ goals and objectives for state
lands. With such data, the Department
will be in position to provide even better
information to town and regional planning
commissions. The Department also may
identify species that merit special manage-

( ;. o[ - - c
‘ment significance because they are

threatened or éndangered. - Y
. N

1. The evaluation percentages should not be interpreted
absolutely. Instead, they provide a comparative portrayal
of our level of knowledge by major species groupings.

Conifers

Ferns and
Allies

Lichens

Mosses and
liverwortis

Flowering
Plants
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VERMONT

INDICATORS

HE TOTAL AGENCY BUDGET FOR

$8,397,000 is from general stuate takes
(Figure 1). The Bgency’s allotment represents

1.2 percent of the total state ‘.ﬂ.mu—o—.n— Fund,

or close to $14.50 per <m-.-=o..=~m-..

; 'y

In fiscal year 1995, the Agency helped’

7 v

‘fiscal year 1996 is $43,618,700, of which

stimulate the economy through environ-

v

/ g

imi_n—.mwminumm#mﬁ by providing .n—u.:.um* ;

$24 million in federal and mango...umnim.

and more than $6 miltion in zero-interest

loans to Vermont municipalities, small

businesses, and organizations.

bwecln. Adamant Pond.

ENVIRONMENT 1996

-

7

/

d

A in

/.
¥

Fiscal Year 1996 Budget

ators

‘

I(I

Specieal
Funds: $16.6

Millions of Dollars

Federal
Support: $6.6

“FIGURE 1: The Agencys alloi
the total state General Fund

\

These funds were :mn& to clean up ‘and take
. care of Vermont's m:<:.o:303 with more
- than $23 million directed toward upgrading
drinking water and wastewater treatment
* plants, extending distribution lines, and
separating storm drain lines from mmém_q, _
“lines. These projects will result in cleaner
surface waters and safer drinking water.

.m_m<.n: small petroleum retailers and four
towns received loans totalling $425,000
“to remove aging ::mmﬁmqo::& ano_mE‘:
storage tanks and replace them with double-

‘walled tanks. Businesses and individuals
received $5.2 million to clean up releases,
from underground tanks. The Agency
provided 27 towns almost $4 million to hélp
close unlined landfills which might have
contaminated groundwater. The Agency
provided an additional $776,000 to site,

_ design, and permit safer lined landfills and
other solid waste facilities, and $865,000 to
‘construct facilities and purchase equipment

" to manage unregulated hazardous waste, -
m_:@mﬁ solid waste, and recyclables.

\ ¥

Various organizations received approxi-
mately $510,000 to study and clean up
- ‘nonpoint source no:c:o: coming from
urban and agricultural sources. Vermonters
used funds provided by the Agency to
control nuisance plants in 11 lakes, improve
public recreational facilities in seven towns,
and develop and implement 28 community |
forestry programs.

INFORMATION
"BCTIVITIES).
The Agency offers

mmnmw_w mmr numerous programs
. and materials to help

Vermonters make

more m:monzwm choices about how their
daily activities affect the entironment.”

. In 1995, 934 young people learned about

wildlife ecology at the Green Mountain

"Conservation Camps, run by the Fish and

v

Wildlife Department, in Castleton and
Woadbury. The Department trained 350
educators to use Broject Wild and Aquatic

“Wild activity guides. Libraries throughout

Vermont showed slides about backyard
wildlife, bats, bluebirds, and endangered
species U_.osn_n& by the Department's
Nongame and Natural Heritage Program
as part of the summer's "Go Wild, Read"
initiative. The Department also filled 2,316
requests for curriculum packets and other

\

educational materials.

The Department of Forests, Parks and
Recreation provided training for 165
educators in the use of the Project Learning
Tree activity guide. ,_yrn Department's park
naturalists ‘offered daily activities in 10 state

parks Hr,ﬁoc.mrocﬁﬁrn. 1995 season, and

provided free programs to 1,200 students -
-and 230 adults in state parks ac::m ﬂrn fall -

1995 mnroo_ session.

The gm:mﬁ OCN_:Q Division of the v
Department of Environmental Conservation
trained 80 educators in the use of Project

WET, a new water education program

“for students in kindergarten through high

school. The Lakes and Ponds Section
offered more than 200 watershed protection
workshdps, presentations, and water-quality
monitoring qm::m:m, mmmmwo:.m to people
interested in lake protection issues. The
Department's Recycling and ‘Resource
Conservation Section responded to 1,127
information requests on the Recycling
Hotline. The Section ran almost 850 radio

’
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BULK RATE
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Waterbury, VT
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