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Introduction

Late summers on Lake Eiumn\amalelvp-[alu?w-\lm Sk bl s Y ST e i DN
warned - a swim own as Vermont's for algal
s, Located withn he s disonsof vermant, New Yok, and e, the waters o ok Champlin oo
heawy with algae during mid 1o late summer. The water body has been polluted for aver a century, occurring as a
direct et o Mstorka et s b ol deswlopren.Currny, e ot i the b

process i5 the Stage at which a loke s

nd ligal growth from the high abundance of growth-promoting.
nutrients. The nutrient of oncern within the Loke Champiain B3 s ghosphous, which enters water bodies
through off during

Efforts to clean-up Lake Champlain and fiter the water body of phosphorus have been apparent since the
early 19405, when the Vermont the act of polluting state , et al, 1979). Yet even
after nearly seventy years of clean-up strategies, 1n 2002, the US. Protection
Agency (EPA) approved Vermont's Total Maximum Daily Lead (TMDL) planto
improve the quality of the lake (US EPA, 2002). Nine years later, the EPA
withdrew its approval of the Lake Champlain Phosphorus TMIDL and m)ds the
matte EPA, 2011). The

bty come a5 & s, fora 2007 report by the vermont
Natural Resources (ANR) revealed that seventeen water bodies throughout the |
state were stormwater impired (VT ANR, 2007). This past year, the Vermont |~
ANR revealed that each of these seventeen water bodies is still impaired
(VT ANR, 2012).

Ater nearly seventy years of working ta restore the lake, it sl
remains impaired. Why is the lake still 50 polluted, and what can be dane for
further restoration? The objective of this report is two-fold: to (1) effectively
display the ways in which early economies of Vermant advanced the peocess of
sediment buildup in the lake; and to (2) provide insight to further mitigation
trategies based on an analysis ofiedeal and sate waterquaiy progress,

ficall policies need to ad
Ioads, st located i lake
and riverside floodplains.

Results

Commercialand throughout Vermont ygreatly i Lake Champlain
rge tourism ly way: i
| plair Y of C
fheavy v sedi i th il Vemont ot beginreaun s sewage e
mid-20" Century. Beforehand, irectlyi s rivers and tribut for the flowing Figure 1:

running sewers Popular watershed topics over the history of Lake Champlain

Tourismin Vermont began in the late 1800s when the Vermont Central Railway was constructed. Completed in 1873, the railroad ran a

360 mile-long route from the bottom of souther Connecticut al the way north to Montreal (American-Rails, 2007). By the early 19005, tourism n »
the Lake Ch: The 5in 1902, when ased an articl led, “Popular Lake
Champlain: Resort: s i " Th et R

Vlnckmgm the region ﬂawlv The news press even suggeslaﬂ “to leave Boston in the evening and be at a Lake Champlain resort in time for breakfast T

by the Central Vermont railway line.” Just two years later, the Boston Globe published S

Snotherantce caled, “Lake Champlain Tris: Central Vermont Railway Makes Low Prce to Famous Vermont Resort” advertising the steam ide up H

10 be “without a question the most fascinating water trip in America” (1904). i
i
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Conclusions

102011, 3 report by the International Joint G
phospharus w the Missisquoi R inside of the basin's riverbeds
Phosphorus embedded in stream banks is released during excessive erosion events typical of large storms
(McKearnan, 2011). Such i the river sends. phospharus downstream into
Lake Champlain, adding onto the extensive amounts of sediment placed in the lake of the basin's history.
Management badies within the lakes jurisdiction need to address this n-stream phosphorus load, rather than
simply blaming Lake Champlain's phosphorus
eutrophied lake ecosystems can be restored, as was exemplified in Germany just four years 3go. German

bjected Lake Tiefwarensee to als treatments over 3 pericd of five years. Within
this short penod 9hnsmrui concentrations in the lake declined by over eighty percent (Mehner, et al,, 2008

ent agencies should aisa consider developing a system from stormuater runoff treatment

Inthe mus VEIH\WII 2uated hosphorus polluton i the ke b divertng uman wase to trestmrt ceters.
systems. The reslt of this s that

stormwateroom i  suburbs disch: into the rivers and tributaries.
of the lake. To clarify further, this discharge of stormwater runoff is not treated. By combing the infrastructure.
for wastewater e runoff, Vermant may inthe lake's

phospharus concentration.
Phosphorus loads can also be maintained through managing lakeshore and riverside development.
Floodgl e e

The beauty of the region was so astounding that in 1915 a novel tour guide proposed that families turn their vacations into reality, The .
tour guide to the " "dlh?ﬁreen Mountai meapm\ of ccording to The Green
Mountain Tour, “Vermont abounds along the shores of her three hundred and w b
seventy-five akes and ponds, or in e ichand ertle alles” (broctar & Ulaendaml People from around the world flowed into Vermont to
establish such summer homes and riverside or tobe industry, it s
was detrimental to the condition of the lake.
Natural vegetation al i ‘damage from flooding by reducing the erasion of shorelands. Shore habitats e . p—
when such natural i d, h was for vacation resort in Vermont, : o N i i
d natural ight next to the water’s edge, floodwateris able to move at much greater

nEly , in
short and powerful storm events, Riparian and lakeshore habitats should be maintained i the publi trust to
prevent damage from disastrous flooding events as was seen with Hurricane Irenel. However, there are many
abstacles to propery ng rights. incent) has tax
deductions snd other sources of funding should be considered when warking 1o prteet flperian snd ltora
floodplains.
By addressing just these three points of management within the lake ecosystem, Vermant could

y impact the eondition of the lake. The fish of Lake Champlain need their habitat restared so that they

before, by extreme Figure 1 dopics the popel " —
Tloodwaters. With the removal of much of the lake's the water body quatic life, eeion o e of el s ik icrmiog
i (McKearnan, 2011). phonyof Vale Champlsln incluch without the concern of

e pollu
o, et ol phosphorus, eclabornian, and pUb paripaton

Methods

Over a period of three manths, legislative, judicial and executive policies were collected
regarding the water quality of Lake Champlain. Legal qualitative data was mainly collected
through government websites, the UVIM Special Collections room, and the Vermont State
Archives. Stakeholder websites and databases were also accessed through the internet to
gather information about historical water quality p applying to the Lake Champlain
Basin. Search hosts were also used for legal reviews, historical newspaper articles, historical
census data and other peer-reviewed documents pertaining to Vermont industry and
development.

To interpret the qualitative data, specific events were placed onto a timeline. From
there, links were established to connect specific areas of federal and state progress toward
restoring Lake Champlain’s water quality. Once these links were established, the collected
documents were placed into the Dedoose database. For each document, descriptors were
attached to define the year an event occurred, and the horizontal and vertical separation of
powers. Another set of descriptors was attached to each political event to establish the
cause/source of an impact and the management objective. Each event was then coded for
any relevance to: ion, public participation, flood 1t, funding, nonpoint
source pollution, agricultural runoff, stormwater runoff, point source discharge, phosphorus
loads, education, incentives, permitting, data collection, regulatory exemptions, river/stream
quality, wastewater treatment, water quality and wetlands.

@) dedoose

pansion of the taurism towns and villages, Vermont's rivers and streams
underwe The!ussvf natura o tosig yalter the
habitability of A i flowin an effort to identi Inbroad
terms, the Agency of Natural Resources states that “the instability of Vermont' rvers isthe result of a centuries-old effort to engineerand mmam
streamow: Thiry o iy percent o Vermans verand have been strai
ms to h of the rip ionin the state.
p mgrrale"nrt it damag .uhas(amea{agrea\expens& Since 2004, over eight
thousand mles ofVerman s sivers and sreams were analycd for stbit.Of these miles,a vst percent are unstable. Containment
d berms often 0 erode their beds. As channels deepen,rivers are no longer able to dissipateonto their
high speed and volume of 3 stream’s Hlow to build, threatening
Infrastructure dowmstream These erosive high flows then “send i ities of sediment and pollution Water QualltyFelmlt =
lakes” (McKearnan, 2011) 5
ifi b dby many times over the past century. Since 1973, \arg&sale"nnding has Wastewater Treatment B
devastated the fVermont three i mon
g e e, POINE Surce Discharge.....zom e
“the Winoasid e caried mre phosphorus o Lske Champ\amfﬂ:m storm runoff than the annual combined discharges of al sixty of Vermont's L "naSS Nonpoint Source Poliution =4
: v later in the season did virtually Bythe end I Creatlon/Mudlﬁcatlnn of Actors ©
of the year, the lake theinitial began in 1992. =
The intensity of this sedimentation left Lake Champlain researchers n awe, as they began to focus of ways to reduce sediment displacement n the i [=]
future. 3 O
®
Tren ™
nation” B frer point discharge b
i 2 pop the early to mid-20™ Century. However, point source pollution
no longer s ‘ the number of tags for point source pollution directly mirrors that of wastewater Figure 2 depicts the prevalence of watershed management factors througheut the
treatment (Figure 1), i have been greatly hus | the minds of iy he eamined s, ot i e e s ok
enact |aws and regulations. Prraes that s mar sepeesent atehed mansgement Fcirs ot i moy
f disch ‘wastewater treatment tags is directly associated with issues of increasing need to be properly addressed.
Code-word i i,
appearedat i late 207 Century (Figure 1). Each of is of increasing

«concern as the State of Vermont s rd
Figure 2 represents a word cloud, indicating which words appeared with the most frequency throughoutall of the examined documents.
Thelarger the word is, the more frequently it was tagged within the documents. Thus, phrases that are smaller than others may require more
attentionin Vermont practices, Subjects source pollut funding,
d river and ywill need to be i i quality policy more frequently over the coming years.

e summer months. and tourists alike want
rod

P
‘Aboe al the towns.located on eutiophic segments on the lake would appreciate looking out onto the blue
beauty of Champlain, rather than unpleasing green mounds of lgae. e agreaer focus of in-stream
phosphorus loads, stormwater regulations,
Wermant will be on its way to cleaner waters, better aesthetics, and i desirabilyinthe upcoming
years.
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Further information

To check out a detailed Lake Champlain policy timeline, go
to prezi.com/explore and search: “Federal and Vermont
State Policies: Historical progress on cleaning up Lake
Champlain.”




