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Removal of Lakeshore Vegefafiori
‘Lakeshore Habitat’ is the most <

widespread stressor to the nation’s lakes |

Extent of Stressor f1me:

“"Of the stressors
IR °l included in the NLA, poor
P ik consicts [ ' lakeshore habitat is the
N R - biggest problem in the
Total Nitrogen ~ hation's lakes; over one-
Total Phosphorus | I | third exhibit poor
Lakeshore Disturbance . ; Shor'eline CO”diTion."

Turbidity

US. EPA, 2009. National Lakes
Assessment, Draft Collaborate
0 20 4 @ 8 10 Survey of the Nations Lakes

Percentage of Lakes Rated
Poor for Each Stressor

Dissolved Oxygen | 1.3%
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Ver'mon'r sfudy found that unbuffered
lakeshore development significantly -:_;

changes aquatic habitat and biota

r

- 2005-2008
‘40 lakes

* 5 lake classes (Lg Oligotrophic,
Lg Mesotrophic, Sm Oligotrophic,
Sm Mesotrophic, Sm Dystrophic)

» 151 Unbuffered Developed Sites

* 234 Refer‘ence SlTeS DevelopmentStatus

Developed Undeveloped

Studied sites with significantly
less trees along the shore
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2009 Sampled Buffered Developed Sites !
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» Returned to 8 Large
Oligotrophic Lakes

Caspian Lake

‘48 sites

Littoral Study Sites
@ Developed
® Undevelop

Buffered Developed




‘Looked for sites

meeting Maine's 40 yr
old Shoreland
Protection Act

-100' setback

‘Retain 12 points of
trees in 25" x 25
buffer segments

-Don't cut veg under 3’

- <6' wide meandering
path

‘No canopy openings




. 2009 Sampled Buffered Developed Sites

AR VAW

-Of 48 best buffered
developed sites
found, only 1 met
Maine's law

‘Settled for b g P
" harrow, but intact |
buffers



Reference Condition Lakeshore Sites
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ar'ge Ollgo’rrophlc Lake Class
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Large Oligotrophic Lake Class
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Large Oligotrophic Lake Class
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Study Site Design

Shallow Transect
0.5 m depth —_

iddle Transect \j
1.0 m depth —







2009 Sampling went terrestrial

Shallow Transect
0.5 m depth —_

Recorded measurements in the 25'X25' =

riparian plot adjacent to the littoral
| site at reference, buffered developed
and unbuffered developed sites
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Littoral Habitat Condition of f
Unbuffered, Buffered and Reference
i’res
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Buffered Developed Su’res More

Reference S|1'es
P-4 ) <

-"I IlEl‘:l""" .

Large Oligotrophic Lake Class

B Unbuffered Developed
O Buffered Developed
B Reference

Shading: 1m
(max 17)
Shading: 5m
(max 17)
structure
% Leaf litter [
% Aufwuchs

structure
% Aquatic plant [
cover

Large Woody

Habitat (count)
% Fine woody

% Shoreline tree
% Medium woody
% Embededness

Biotope component




So what r'lpar'lan characteristics did

' the buffered developed sites have that

_ the unbuffered developed sites did not

" that is responsible for the retention of

some reference-like aquatic habitat | -
criteria?

fi
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These 6 littoral habitat pdrarﬁeter"s retained
their reference condition off buffered
developed sites

B Unbuffered Developed
O Buffered Developed
B Reference

:

(max 17)
(max 17)
cover

Shading: 1m
Shading: 5m
Large Wood
Habitat (count)
% Fine woody
structure
% Medium woody
structure
% Aufwuchs
Cover
% Aquatic plant

% Shoreline tree
cover

Biotope component

|
___
y
% Leaf litter ﬁ« >
% Sand
>—
% Embededness

=



These sites met Maine's 12 point
criteria in the 25°X25’ plo1'
YRV = SRR VST R

Large Oligotrophic Lake Class

Percentage of VT Large Oligotrophic Lake Sites Meeting Maine's
Shorleline Protection Act Standards

/-\ B Unbuffered O Buffered M Reference

% of VT Sites

> 12 DBH points Canopy Intact No Vegetation <3' Cut

DBH = 2"-4"= 1 point, DBH >4"-12" = 2 points, DBH >12" = 4 points
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mediate Shoreline Vegetation Viewed from

Lake During s"'_"“r“er'
o TN IWJE?"’ o
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Reference Unbuffered '‘Buffered

o

Developed



IMMEDIATE SHORELINE Main features were that trees (215"
made up at least 40% of the vegetation, shrubs made up at least
20% and ground cover made up no more than 20%
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Large Oligotrophic Lake Class

Immediate Shoreline Vegetation Type

B Unbuffered Developed
O Buffered Developed
B Reference

"

High Shrub Low Shrub Ground

|




ian plot vegetative cover

iewed at knee height after leaf off)
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25'X25' RIPARIAN PLOT Mam fea’rur'es were Tha’r duff and na‘l'ur'al
« grasses/ferns made up 60-80%, shrubs 15%, tree trunks 10%, and
: Iawn/flower beds less than 10%

=

A

S TR RIIN, -SSR O F e S )

Large Oligotrophic Lake Class I

Large Oligotrophic Lakes - Nearshore Plot Vegetation

..

B Unbuffered
O Buffered
B Reference

i

Low Trees
& Shrubs
(«5)
High
Trees &
Shrubs (5-
15")
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Average setback distances were the
same for developed sites,

_wheTher buffered or unbuffered

‘*.‘ :- .

—

Setback Distance:
Shore to Main Structure

Unbuffered Buffered
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Buffered Developed S|1'es Had Mor'e Tree Saplmgs

and Less Impervious Surfaces Than Unbuffered E:
o

Developed Sites

T ———

Nearshore Plot Tree Saplings

o m

Unbuffered Buffered  Reference Unbuffered Buffered  Reference




Average Width of Intact Buffer

~7m (23")

Unbuffered  Buffered Reference

*Maximum buffer width measured was 30.5 m (100 1)

Narrowest Width of Intact Buffer

~Bm (16')

Unbuffered  Buffered Reference

*Maximum buffer width measured was 30.5 m (100 f1)

Buffered Developed Sites
Had Wider Intact
Buffers Than Unbuffered
Developed Sites

Widest Width of Intact Buffer

~9m (30

1

Unbuffered  Buffered Reference

*Maximum buffer width measured was 30.5 m (100
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What about the 4 littoral habitat parameters
that were still significantly different from
reference when development was buffered?

i
L

80 1 Large Oligotrophic Lake Class

70 - B Unbuffered Developed

60 O Buffered Developed
B Reference

50 -

40 -

30 -

>
>

20 -

10 -

.
:%

O,

cover

% Shoreline tree
cover
Shading: 1m
(max 17)
Shading: 5m
(max 17)
Large Woody
Habitat (count)
% Fine woody
structure
% Medium woody
structure
% Leaf litter
% Embededness
% Aufwuchs
Cover
% Aquatic plal

Biptop& component

=



Buuldmgs were set Jback fur'ther' fr'om the |
' lake at the buffered developed sites where = /
Ther'e was ho change in aufwuchs Tk

ANEE. VAT o NN R -1'

Building Setback Distance at Buffered Sites in Relation
to Littoral Aufwuchs Reference Conditions

Setback Distance (m)

More similar to reference Less similar fo reference condition
condition (25-75th percentiles)  (0-25th and 75-100th percentiles)




¥ s} WERTRN A WY N : T
When we had included all the buffered
developed sites, we had seen significantly
increased aufwuchs growth

Large Oligotrophic Lake Class

Main structure
was closer to the
lake

Same amount
of substrate

/

Shading: 1m
(max 17)
Shading: 5m
(max 17)
Large Woody
Habitat (count)
% Fine woody
structure
% Medium woody
structure
% Leaf litter
% Embededness
% Aufwuchs
Cover
% Aquatic plant M
cover

% Shoreline tree
cover

Biotope component
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"= Whereas, there was no difference in mean setback
~ = distance when all the buffered developed sites were | |
2 used and we saw an overall increase in mean =t
aufwuchs from reference '
. atiflrld A

—

. —

Setback Distance:
Shore to Main Structure £

Unbuffered Buffered
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Buffered developed sites that had greater
. proportions of mature trees (>15°) along the [ |
immediate shore, had no change in fine &:F
woody structure from reference J

.H‘r

Shoreline Tree Cover at Buffered Sites in Relation to Fine
Woody Structure Reference Condition

39%

Buffered Sites Less than Reference Buffered Sites greater than
Median Reference Median
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— No change to the following littoral habitat parameters:
shading, large woody stucture, leaf litter, sand and

embeddedness, were achieved when 14 Iakeshor‘e property: A
SN TN = LD T e

- ‘- IMMEDIATE SHORELINE (viewed from lake in summer): !
* Trees (215') made up at least 40% of the vegetation I

» Shrubs made up at least 20%

=
-
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* Ground cover made up no more than 20%
*The width of the intact buffer was
* 9m (30) at it's widest
+ 7m (23') overall
* B5m (16') at it's narrowest
*Main structures were set back an average of 20m (66°)

*Closest structures were set back an average of 17.5 m (57)
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No change to the following littoral habitat parameters:
shading, large woody stucture, leaf litter, sand and

embeddedness, were achieved when the lakeshore property:

(Con‘rmued)
{ SR P e ORI

+25'X25' RIPARTIAN PLOT (viewed knee height in late fall):
» Duff and natural grasses/ferns made up 60-80%
* Tree ftrunks 10%
* Shrubs 15%
+ Lawn/flower beds less than 10%
->30 saplings (<2' diam) in 25'X25' riparian plot
<5% of the 25'X25' riparian plot was impervious

*Maintained the minimum of 12 DBH points allowed by Maine's
shoreland protection act



No change to aufwuchs was achieved when
the lakeshore property met the additional
criteria of:

< NEKRERE ]

A

b

f

4

-Main structures were set back an additional |
14m back (34m or 112") i




No change to fine woody structure was
achieved when the lakeshore property met
the additional criteria of:

*Trees (>15") made up an additional 10% more
of the immediate shoreline (for a total of
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~ We were unable to determine how to achieve
~ = no change to medium (4-10cm diam) woody L 4
‘ structure and aquatic plants =1

T WSS T N B sl T L W —

Med|um woody structure, likely a function of:

—

‘.
- Immediate shoreline tree cover (ref =70%,
buffered developed =407%)

» Even at reference there was very small amounts of
this size class of wood in the littoral zone

*Aquatic plant cover at buffered sites had competing
and opposite influences:

- Increased nutrients vs reference, would increase
plant cover

- Increased removal vs reference, would decrease
plant cover



q I1' is possible to develop a lakeshore and
pr'o'rec'r aquatic habitat

A

-—r“"

I+t simply requires maximizing the retention
of natural vegetation and setting impervious
surfaces back from the lakeshore.

*There is nothing new in these findings,
except the empirical evidence

e
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RN SR, AL s
Wa’rer Quall’ry Monitoring S‘rr'a’regy and Per'for'mance
Partnership Grants from the United States Environmental
Protection Agency (EPA)
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Vermont Department of Environmental Conservation

The Northeastern States Research Cooperative (NSRC), a
partnership of Northern Forest states (New Hampshire,

Vermont, Maine, and New York), in coordination with the
USDA Forest Service.

Vermont Wildlife Action Plan Grant from Vermont
N DeparTmenT of Fish and Wuldlnfe
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