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status of Little

e Describe how DEC can assist In the
assessment and management of Little Lake

This presentation does not address nuisance aguatic plant management
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Geologic perspective
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historical perspectve__

VTDEC Dam inventory indicates initial construction
~1900

Impounded 7 feet of water

Owned by VT C‘
F+W, manage

for recreation
Photo: 1908




A isorica perpecive

e Created a 162-
acre impounded
wetland

Maximum depth
at the time

would ha e b

the wetland Fﬂ ]
water depth + 7’

urrieimme, \ee ST Grmesaee TELLS N Yoo,

» Note these non-existent development pressures in the ~1910’s
e What portion of the watershed is deforested at this time?
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shoreline.







e story of eutrophication

Oligotrophic Mesotrophic Eutrophic

N ATURAL: CENTURIES

CULTURAL: DECADES

* Trophic state reflects primary production in
lakes



orth-temperate
for primary production.

It

o EXxcessive P brings algal scums, odors, drinking water
problems, and even presence of toxins.

* In some lakes, excess P brings excessive aquatic plant
growth instead of algae growth.




Red Tides”

In northern lakes, P IS
the limiting nutrient, in
excess It can cause
toxic blue green algae

Images thanks to N.C. State Univ.




ON-poin lude roads, agricultural operatlons
uncontrolled stormwater runoff;

e s

phorus dissociates from

Point sources include WWTF’s and septic systems, and
this P 1s usually “free” P. Manure is also a source of “free

P,
Algae blooms are favored by a preponderance of “free” P.

77

Particulate P is typically used by plants instead of algae.




_ Allows VTANR to tra
eutrophication status relative to other
lakes statewide

— Provides ecological insight into lake
ecosystem functioning
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Little Lake

e Phosphorus has declined slightly with time

Spring

A




__ Spring phosphorus in

Little Lake

O Little Lake
B St. Catherine

e Phosphorus Is related to upstream St.
Catherine values, and mostly slightly lower
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L. Carmi, Ticklenaked Pond, Shelburne Pond

60 -

Little Lake
/

Percent of lakes

L. Averill, Willoughby, Crystal Lakes

1 1
L |
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1 1
L |
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Total phosphorus (ppb)

 Little is about in the 50 percentile for lakes in Vermont



Yet, tf“ : ! “looks” eutr =

* |In lakes, productivity will partition In different
compartments, and light plays a critical role

e Some lakes are algae dominated

e Others are plant dominated.




wh as a stable
state shift.

* The alternate stable state can persist thru geologic
timescales




___ Alternate stable states

When disturbance disrupts
a species’ ability to occupy
an ecological niche, other

organisms compete for the
vacated resource.

Disturbance




Stable ste hift In St. Catherine

1975
3.00

1980

1985

Year

1990

1995

2000

2005

3.50 -
> 4.00 -
4.50 -
5.00 -
5.50 -
6.00 -
6.50 -

Secchi transparency (m)

7.00

o Alewife introduction altered stable community function toward
dominance by algae instead of algae-eating plankton




mentalized into aquatic

they providing their

1ts to by feeding plants.
Turbid-water phase
— Productivity I1s compartmentalized into algae.

— There 1s so much algae that they limit light
availability to plants.




there is already plenty of organic matter in-
place.




NRCS Soil Survey Data for Rutland County -
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| Rutland County, Vermont Version date: 3/17/2008 8:46:58 AM

24—Pinnebog muck

Map Unit Setting

Elevation: 90 to 600 feet

Mean annual precipitation: 30 to 36 inches

Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 120 to 180 days

Map Unit Composition

Pinnebog, undrained, and similar soils: 85 percent
Minor components: 15 percent

Description of Pinnebog, Undrained

Setting

Landform: Swamps, bogs
Down-slope shape: Linear
Across-slope shape: Linear, concave
Parent material: Organic material

Properties and gualities

lope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

inage class: Very poorly drained

Capacity of the most imiting layer to transmit water (Ksat): Moderately high to high
{0.20 to 6.00 infhr)

Depth to water table: About 0 to & inches

Frequency of flooding: None

Frequency of ponding: Frequent

Available water capacity: Very high {about 26.4 inches)



with high
and lots of sediment.

ly exhibits
characteristics of a clear-water phase.
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be worse @
Little Lake

o Very little
development
pressure
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Weeds
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Little Lake

gl8

- Fel- 1015171822 36

survey

* Depths tested using g S
hand-sounding to Y EEnnE
avoid inaccurate sonar =
readings




entory

Indicates dam Initis

imp

« Depths of 5-6.5 feet are
common throughout the

openwater.

Little Lake Depth Survey
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1Zing p
 \What about the mud Iitself?




other native species will

ntially colonize

“fresh” sediments.

* Therefore, controlling sediment accumulation
from watershed sources Is a one strategy to
control plant growth — particularly in nearshore
areas.




e Typical sediment and
P from upstream to downstream lakes

» Therefore, treating sediment sources In
Little Lake should focus on the direct
watershed and nearshore areas.




Maintaining a lake’s natural line of defense
Control of sediment




s Natural Vegetation Acts as a Filter

1. Vegetation
absorbs the
energy of
falling rain.

2. Roots hold soil
particles in place A
3. Yegetation
helps to
maintain
absorptive
capacity

4. Vegetation slows
runoff velocity and
catches sediment.



Materials like cement, asphalt, roofing, and
compacted soil that prevent percolation of runoff
into the ground.




Undeveloped — Apr.- Oct. phosphorus/sediment runoff model

IMPACT

ON LAKE
(April - Oct.)

* 1,000 ft* runoff
to lake

* (.03 Ibs. phos.
to lake

* 5 |bs. sediment
to lake

* maple-beech forest

* 6% slope to lake

* sandy loam soil

200 FT

100 FT

Source: Wsconsin Cept. of Maturd Resoumas The Winenasin Laker Pormership &“
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1940s development — Apr.-Oct. phosphorus/sediment runoff model

maple-beech forest
IMPACT

ON LAKE
{April - Oct.)

1,000 ft? runoff
to lake

6% slope to lake

» grass corridor 2(0'-wide

Grass Corridor = %

+ coftage 700 ft* i
perimeter * 20 Ibs. sediment

to lake o

« garavel drive 800 ft*

200 FT

4 Xs the
* 35'-wide buffer strip sediment

Source: Wilsconsin Cept. of Mabud Resoumes The Wirepmsin Loker Parimership &‘r

[




1990s development — Apr.-Oct. phosphorus/sediment runoff model

S
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maintained lawn,

: IMPACT
soil graded ON LAKE
April - Oct.
(Aprit -Oct)
* 6% slope to lake -st,mlmkﬂﬂ runoff
0 laKe

« 0.20 Ibs. phos. 7 Xs the

« home 3,350 112
tolake ——C )»— phosphorus

perimeter
* gj) Ilhﬁ. sediment
- to lake
* paved drive 770 ft2 I 2
o - °
o S @
o s e
18 Xs the
100 FT sediment
Sounce: Wisconsin Depr. of Haurd Fesoumes The Wirepmsin Loker F‘u’;mh[pm
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lakeshore developn

» VTANR suggest
aggressive look at
mitigating sediment
delivery from tributaries
and shorelines.




utrient and

Shoreline a trient and
sediment sources

Identify opportunities for rebuffering of the
lakeshore

Inventory lakeside roads for erosion sources




grm. There
y summer monitoring

understanding oh a5 jn Little Lake,
but we do not have the data.
o |nitiate a watershed stream monitoring
program under the LaRosa Partnership
Program.




* Leverage existing partnerships with

* Provide op
funding outside of the ANC program.

* Provide guidance for organizational
development and support.




or more information:

o e

aimiman

VI
VTANR — Departmel --1 vironmental Conservation
Water Quality Division
103 S. Main 10 N
Waterbury, VT 05671-0408

802 241-3795




