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Presentation Outline:

& Pond Basics Review
¢ Pond Problems

¢ Preventing Problems
& Restoration Options




Intro to Cape Cod Ponds

& ~1000 lakes and ponds on Cape!
& Most are kettle ponds (glacial)

¢ Some man-made (dams)

¢ Some joined the sea (salt ponds)



Pond Life-Cycle
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pression — filled with water.

¢ Birth: formation of a de
& Life: fillin

organic matter, nutrient

g with sediment,
enrichment (eutrophication).

¢ Death: filled-in and transition to a wetland.



Pond Zones
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A primary production
A photosynthesis

A +oxygen

A nutrient uptake

A decomposition
A respiration

A -oxygen

A nutrient release

Deep Ponds

Layers in a Stratified Lake

Metalimnion: abundant oxygen and light;
area of rapid temperature change

Hypolimnion: cool dense water and
sometimes anoxic in summer




Cycle of Stratification & Mixing
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Shallow Ponds

& Widespread plant growth

& Lack stratification

¢ Frequent mixing
& Warmer water has lower oxygen saturation capacity

& Daily cycle of oxygen production and consumption (low
DO early am)

& If anoxia develops sediments can leach nutrients

& Algal blooms block light and reduce oxygen output from
plants

& Algal decomposition (respiration) absorbs more oxygen



Pond Problems

& Algal and Cyanobacterial & Loss of Native Species

Blooms (HABs
( ) & Temperature Changes

¢ Low Dissolved Oxygen

(anoxia) & Water Level Extremes

& Nutrient Enrichment ¢ Loss of Connectivity

(eutrophication)
¢ Bacteria and Pathogens

& Other Pollutants (metals,
pesticides, etc.)

¢ Invasive Plants and Animals

¢ Habitat Degradation



Why do we
have pond
problems?

& Development/ land management = flow restrictions, water withdrawal,
habitat destruction, stormwater & groundwater pollution.

& Fossil fuel usage = air pollution & atmospheric deposition.
¢ Climate change = A temperature, precipitation, water level.
¢ Introduction of invasive aquatic plants and animals.

& Natural life cycle of pond



Understanding Ponds: Limnology

A multidisciplinary approach is required
to gain a holistic understanding of pond
function, health, and restoration needs:

& Geology

& Geography
& History Alphonse Forel, 1841-1912
< Physics
¢ Biology

& Chemistry






Steps for Restoration
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Identify a Problem (Monitoring)
Determine the Cause

& Hypotheses

& Assessment/Testing/Modeling

Develop a Management Plan or
Strategy

& Targeted at Source of Problem

Preparation: Planning, Permitting
and Outreach

Implementation

Monitoring




Solutions

& Prevention! — Protect our Pristine Ponds
& Restoration — To Improve Impaired Ponds

¢ How to protect and restore: reducing nutrients, managing
invasive plants, and restoring habitat

® Before Take Action: Examine Risk vs Benefit
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Nutrients

Sources:

¢ Development (degradation
of natural habitat in pond
watershed)

& Fertilizer
& Wastewater
& Stormwater

& Atmosphere

& Sediments (not an original
source but the place where
things pile up)




