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 VT’s interest Is to capture a second probability survey of

our lakes*, and to evaluate NLA and NELP techniques for

adoption as standard VT protocols

*) The first probability survey was the *98-’99 REMAP Mercury Project



Design
o 2007: Sampled 33 lakes

— 10 NLA core lakes | -
— 20 additional state lakes from the overdraw.

— Gives its own wmguﬁyﬂ/ ~_85% Cle 4
— 3 reference lakes (2 from overdraw, one selected).
o 2008: Sample 25 lakes

. — Begin at # 25 on the sample roster

— Completes survey to a 50-lake probability survey w/ 95%
CL.

— All VT lakes contributing to New England Lakes and
Ponds Regional Study.

» |ake selection carried out by EPA Corvallis on the
NHD lakes sample frame as a stratified random draw
of 10+ acre waters.




mpled in 2007, not-her In 2008.

— Five lakes sampled in 2007 are resampled in
5 =
2008. e



Completed?
eld Pond
FPane Paond, Resample
Fane Fond
Fanel - 1lain
Fa
Fa

=

Lily Pond
Elmore, Lake
Indian Bk
] Crystal Lake
bud Pond TIp y reoir Fond
Curtis Pond . Found Pond
C {E Berlin Pond
Morton Pond
COld Marsh Pond
erm-Little

Fond e
andler Pond Carrmi, e

Doughty Paond
ong Pond

m Fond

ManT




CnFMl ﬂ . .ND TC,H“:E""-"EF'
%P ALE

EYMDUF
F, HE Q:HnFTN)

. e
e e

q Muiq:Fnan ’ ¥
LA MO L LE ) MEPM '
iaN RO D K ESSEX CEoRE . CHAN DLER
N P-MAIN L8 KE g:uwv:m N WL
-EhsghLoNG STILES Mﬂm
i CUFTE?bB woo= 6ES,

‘IF.%?UDE
. BLE A
. TURTLEH -P}‘CH M

‘M“F‘TIIN
Cli.ﬂ.ﬁ .
. . BE{ELIN ’

ﬂ'u'EF! (LEKZTR
H[:I'U'ILLE

%UGHT‘( - .
BEiBE (HUB'DTH) .-\-FILIUIEH (BARNERDG

b M.ﬂ.ﬁaﬁ!ﬂ MOSEEN

'ES POULTY)  SREING EHRINEY)

ILL SVINDSF)
EEZERVODIR

LI'I'I'*E‘ﬂDCK .
‘HOFRTH SPRING FIELD

LOWELL
L

Sample Year
@  Hack-up Lakes

BRANHCH

& 2007
, & 2007, 2008
& 2008

" HARR IM& NGV HITHI
SHIPPEE




Indicators

— Macroinvertéraes (N iy > phyt ankton :
— Littoral habitat - VT littoral habitat (subset)
— Sediment mercury



Field methods
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The sample draw as a palate for
analyzing existing data

-

* VT lucked out on the ran jom draw... -

' 59 “lakes” provided in total -

* 4 rejected awgﬁsattrib‘utgg in
_.,_I\,I_#D..ﬂ-; A o . =

—_* Permission denied on one lake

- Of the remaining lakes in the draw VT has existing
data on every one.
* [n this section, three thought-experiments:
— Statewide assessment of trophic condition of VT lakes
— Statewide assessment of lake trophic trends
— Use the survey to support nutrient criteria inquiry?




Statewide assessment of trophic condition and trends

ST
* Most survey lakes have data from 2 or more

DEC monitoring programs

~ « Total count of individual datapoints in
existing databases for the survey lakes >

y 63,000 —
e Ple nty of nutrient data 1 —




Statewide assessment of trophic condition and trends

e Data used:
Spring Phos. Program: included data for lakes w/4+ years data

Lay Monitoring Program: included data for lakes w/ at least one .
summer

Acid lakes monitoring program
Kendall-tau statistic used to detect trends, adjusted for experiment-wise

error
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VT Draft 2008 305(b) Integrated Water Quality Assessment Report
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Figure C.2. Cumulative frequency distributions of total phosphorus (spring and summer), and
summer chlorophyll-a and Secchi transparency, based on the National Lakes Survey draw for
Vermont. Drop-lines show the percent of lakes exhibiting oligotrophic (blue), mesotrophic (yellow), or

eutrophic (green) conditions.



Results as compared gg_l[]e targeted assessment

° PrObabl I |ty . Trophic state
predictions
accurately
predict total
assessment

from targeted RE "I

I akes — Dystrophic  Hypereutrophic ~ Eutrophic Mesotrophic ~ Oligotrophic

A surprising
proportion of
lakes show
detectable
trends relative
to overall
dataset

No trend Decline Improvement

Left bar = targeted lakes; right bar = probability lakes
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Nutrient criteria analys

y statistics.
"heoretical example: predicting chlorophyll-a impacts
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For thi: nditior bility analysis was used
to evaluate the likelihood of & given-'-ehlo" [conc.] -
across a range of phosphorus values. S
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Conditional probability analysis

- -
Assume that a mean summer chlorophyll-a above 10 ppb is “undesirable”

What is the conditional probability of this occurrence given spring total 2
phosphorus? ‘

Can this inform selection of a potential criterion value?

e

Probability of Chla>10 ppb

o o 0o o ©0o o o o O
o R N W M U O N D © P,

Conditional probability of Chla concentration Bootstrapped probability of Chla concentration given spring
Long-term data, All lakes phosphorus, NLA Lakes
Unw eighted Weighted

g

Probability of summer CHLA > 10 ppb

15 20 10 15
Spring total phosphorus (ppb) Spring total phosphorus (ppb)



Littoral habitat assessmer
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« What a fishing expedition! Can we use lessons
from work of Merrell et al. as a guide? '

 In the following slides, results are based on the
lakes sampled in 2007.



Development affects plant growth ‘

counter-intuitivel |
| e -

 Merrell et al.* show that In
developed sites, plant cover
IS more dense.

o They attribute this to
removal of tree canopy,
permitting additional light
penetration to the littoral
Zone and accentuating
nutrient and sediment loss,
particularly at shallow
Sites.
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Capen et al. 2008. Final Report (in prep) to the Northeastern States Research Cooperative (NSRC).
Lakeshore Development Patterns in the Northern Forest of Vermont and Implications for Water Quality.



. Hypothesis: canopy cover In the riparian zone
Influences plant growth
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Percent cover of tree canopy

o For survey lakes, where canopy cover Is low or absent,
macrophyte cover can be significantly greater. There Is
a breakpoint at 10% canopy.




Hypothesis: managed sites also have
more macrophyte growth
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Emergent Floating Submergent

Macrophyte type

O Park facilities present B Park facilities absent

* For survey lakes, sites managed for public recreation
display significantly more floating and total plant cover,
again implicating light and nutrient effects.



Development results in loss of coarse

woody debris habitat

Mean(Coarse Woody Debris)
opl\aw.bmow\loocog':

Developed Undeveloped ' evelope Undeveloped

* Merrell et al. show that in developed sites, there Is a significant
loss of coarse woody debris, which is a critical component of
aguatic habitat. There is also a significant increase in sand.

 This is due to removal of debris and (in most VT lakes)
Importation of sand for recreational or other purposes.
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Hypothesis: developed sites show
less coarse woody debris habitat
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In the survey lakes, the relative cover of coarse woody debris Is

significantly reduced, while sand is far more predominant



Littoral habitat

-~

e Considerable commonalitiﬂ findings bétw_gen. e
~ the designed work of Merrell et al., and the

comparative observational sg_e's:s_lp%t of the NLA.
More hﬂuiry-mﬁ“ ahalyéi?if the “Phab” dataset is

needed. There are potentially important avenues
here for the national analysis.

« To properly explore this, we need to synthesize a
“disturbance” variable from the multiple captured
parameters.

* Once the full dataset is available, we will
comprehensively analyze this dataset.




Outreach I

Publicized the survey by means of VTANR website. ©

Placed column in VTANR’s “Out of the Blue”
newsletter announcing study, and providing

updates. . m@"’ ™ L P
Informed /T Federation of Lake Associations of

the Initiative.

Solicited assistance from volunteer lakes monitoring
community.

Engaged citizens in sampling. While this often
extended the length of the workday, the interaction
provided valuable information about the study
lakes, as well as educational opportunities.



orobability estimates of

——

lakes.
e Look to national analyses as a potential template
for reviewing these state-specific data.
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Questions?
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Supplemental slide
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e Wh at IS We | Bootstrapped probability of Chla > 7 given instantaneous TP

used only
simultaneously
-collected data
fro LN o
summer survey
to estimate
Chla response
by TP?
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Simultaneously measured TP
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