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Any opinions, findings, conclusions or recommendations expressed are those of the author(s)
and do not necessarily reflect the views of our partners.

9 This book was originally made for the Environmental Education on the Erie Canal (E3C)
Program with Corn Hill Navigation and Delta Environmental.

1 Compiled by Kaeti Stoss (Delta Environmental) and Lisa Wing (Corn Hill Navigation).

1 Equipment directions were modified from the materials and packaging for each test.

1 Surface Water and Groundwater Quality Standards per the DEC
http://www.dec.ny.gov/regs/4592.html & http://www.dec.ny.gov/regs/4590.html

1 Additional materials adaptedf r om t he Finger Lakes I nstituteds

Stream Monitoring Network Manual, the Earth Force Educator Guide for Community Action
and Problem Solving, and materials provided by the Rochester Museum and Science

Center.

FINGER LAKES
INSTITUTE

HOBART AND WILLIAM SMITH COLLEGES

PROTOCOL OVERVIEW
The Finger Lakes Regional Stream Monitoring Network prograoives
three protocols that together assess environmental conditions and
overall stream health. The protocols include benthic macroinvertebrg
sampling, a physical assessment of the stream banks, bottom substr
and surrounding terrestrial conditionsgarian zone and landse) and
chemical analysis olfie stream waterThe combination ofhese three
protocols provides an excellent surveytioé potential impacts to the
stream ecosystem and allow students and teachers to learn more ab
the abiotic aml biotic aspects of this complex environment.
http://www.hws.edu/fli/pdf/stream_manual.pdf

Before You Begin

If you are planning to perform the Benthic Macroinvertebrate Biomonitoring portion of the
FLRSMN protocol you will need to obtain a NYS DEC License to Collect ($10 fee). Please visit
the DEC website www.dec.ny.gov for more details. Also note that the application will require
approximately 45 days to process and review.

With Gratitude

This program is made possible through the generosity of the Farash Foundation and the Erie
Canal National Historic Corridor, as well as the efforts of Corn Hill Navigation, Delta
Environmental, St. John Fisher College, BOCES |, Earth Force, GM and the Seneca Park Zoo.
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Introduction

The goal of the E3C (Environmental Education on the Erie Canal) Program is to provide
students an opportunity to learn more aboutthe Er i e Canal 6s hi story, wuses
local community, and its current status as an ecosystem habitat.

This Program Guide to the E3C Program, is designed as a specific application of the Earth
Force Community Action and Problem Solving Process to the environmental education
partnership of Delta Environmental, Corn Hill Navigation, and the Seneca Park Zoo.

Waorking with this Program Guide, students will engage as citizen scientists collecting field data
from the Erie Canal, conducting additional environmental assessment of the Canal Habitat,
developing a list of environmental issues based on this information, and selecting a single issue
for further research in order to have a more comprehensive understanding of the context of their
issue. The information acquired through student inquiry and research provides a sound basis for
developing an environmental civic action that students can implement.

This Guide provides students the tools and guidance to become environmental stewards of the
Erie Canal.
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History of the Erie Canal
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https://eriecanalway.org/learn/nature-science/water-quality

What is the Erie Canal?

The Erie Canal is a man-made canal that runs from east to west across the state of New
York. Construction for the Erie Canal began in 1817. 363 miles long, it was completed in
1825, originally connecting the Atlantic Ocean with the Great Lakes.

Where is the Erie Canal?

The Canal was built to follow a path created by nature and glaciers that changes 573
feet in elevation from Albany to Lockport. The Erie Canal connects with the Hudson
River; the Champlain Canal, which also connects the tidal portion of the Hudson River to
Lake Champlain; the Oswego Canal, which follows the Oswego River to Lake Ontario;
the Cayuga-Seneca Canal, which connects canalized rivers and lakes including the
Seneca River and the Cayuga and Seneca Lakes.

Paoliticians and engineers consciously selected an interior route from the Hudson River
directly to Lake Erie, rather than a shorter route to Lake Ontario at Oswego. The interior
route helped ensure that Midwestern timber and produce would flow through New York
State to market. It discouraged U.S. products from being shipped down the St. Lawrence
River through Canada, which was still part of the British Empire, and diminished the risk
of invasion from the north.
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What was the purpose for building the Erie Canal?

The canal 6s purpose was to provide a more effe
in the early 18006s. With the Erie Canal, peop
took only five days to travel from Albany to Buffalo while taking a passenger boat,

whereas taking a stagecoach took two weeks. Many farmers, loggers, miners, and

manufacturers also began shipping their products through the Canal to help their

businesses. The use of freight boats and steam tugboats was much more efficient than

ox-drawn wagon.

How has the Erie Canal changed over the years?

The canal has continued to be improveds i nce the 18006s. Some areas
reconstructed to be straighter and wider. The Erie Canal is now only 338 miles long and

at least 120 feet wide. When it was first built, the Canal was 363 miles long and only 45

feet wide. It currently has 34 locks.

The Erie Canal was originally designed as a means of travel for people and goods.
Currently, the Erie Canal is also available for people to use recreationally. People can
still use the Erie Canal as a passageway to travel across New York State.

Explain how the Erie Canal impacted the economy?

The Erie Canal was one of the most successful local projects during the early years of
the United States. The original cost estimation for the Erie Canal was $7 million. New
York State was unable to obtain federal support for the project. Strong support came
from DeWitt Clinton, who advocated building the Erie Canal, which had been passed in
New York State Legislation. In just the first year of its operation, the Erie Canal made $1
million.

With the development of the Erie Canal, local economies quickly improved, including
more job opportunities. The canal was entirely man-made and took five years to
complete. After completion, people used the canal to transport goods across the state
with this new cheaper and faster route. Additionally, more people began to settle along
the Erie Canal and make a home and livelihood for themselves.
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How did the Erie Canal transform the development of the City of Rochester?

With more people settling along the Erie Canal and using its resources, the City of
Rochester developed rapidly. Many businesses were able to succeed within the city due
to increasing population. Business owners utilized the Erie Canal to transport materials
and goods across New York State. With quicker and cheaper transportation, businesses
were able to more efficiently reach more markets. When digging on the Canal in
Rochester began in 1821, there was a population of approximately 1500 people in the
small village. The Greater Rochester area looked very different after the Erie Canal was
built, being completed in the Rochester area in 1823. High Falls, along the Genesee
River, powered the mills. They exported 26,000 barrels of flour in 1818, then after the
Erie Canal opened, trade grew rapidly to 200,000 barrels in 1828, and 500,000 by 1838.

Rochester's population and businesses grew so quickly that it became the first
fi b o o mobsomian to the frontier towns of the west in later years. By 1834, Rochester
was a well-established city.

How do locks work?

Locks are essentially elevators for boats. The elevation of the surrounding lands varied
greatly throughout the length of the Erie Canal, meaning that at times boats would need
to be raised or lowered in order to continue travel along the canal. To raise a boat, the
water in a lock is lowered to match the water in the lower canal. The boat would then
enter the lock, where a set of doors would seal it off from the rest of the canal. Sluice
gates were then opened on the other side of the lock, allowing water to raise the boat to
the same level as the canal beyond it. The lock would then be opened allowing further
travel along the higher length of the canal. The same process would be reversed to
lower a boat.
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Step One:  Assessing the Canal Habitat

Students will begin their assessment of the conditions and health of the Erie Canal with their
data collection and observations while aboard the Sam Patch. This will include physical,
chemical, and biological analyses of the Erie Canal and additional assessments with
professionals and experts along with internet research in the classroom.

key questions to keep in mind while going through this assessment are:

What are the environmental strengths of the Canal?

What are the environmental conditions that need improvement?

Are any of these conditions long term issues?

How is the Canal important to the community?

How do we know what is a 6érealdé issue and for
How do we learn more about something so that we can determine whether it is the root
issue or the symptom of an issue?

Who might be an expert on our issue or area of focus, and be able to give us more
understanding about it?

Which issues are verified by more than one source?

o Do Do o Do To I o

By answering these questions and others that will arise, you will be able to create a list of real
and significant issues that matter to others in your community. This list is a strong first step in
discovering what you can do to help improve and maintain the Erie Canal as a healthy habitat.

Is There Biodiversity in Ou r Backyard ?

The Erie Canal is a man-made aquatic resource. The canal

was a major factor in the development of Rochester,

Syracuse, and other cities in New York State. Thecanal & s
commercial uses are less significant now, leading some to

even suggest that the state should just fill it in.

Boaters, hikers, bikers, joggers, property owners, fisherman,
and tour operators feel strongly that the canal provides rich
recreational opportunities as well as a beautiful landscape
across our state. But are there any other reasons we should
care about i and care for i the Erie Canal?

Who Cares? Fish do! So do birds, bacteria, plants, beaver,

deer, and the hundreds of other flora and fauna t
conditions are unhealthy, the food chain becomes disrupted and the plants and animals that live
there die. When that happens, the body of water

humans as well as plants and animals.

What you will do: In what water conditions do species thrive? What can we learn to help us
care for this important habitat?
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The experience on the Sam Patch will allow you to
explore the conditions of the Erie Canal, and then
report on the health of the canal environment and
the biodiversity observed.

On board the Sam Patch, you will experience the
Erie Canal and travel through an historic lock. You
will use the biological sampling equipment to collect
aquatic flora and fauna, and analysis tools to
measure chemical and physical characteristics of the
canal water.

Your findings will be added to the Finger Lakes Institute® stream monitoring database, which
collects data on water conditions across western New York State.

What is Citizen Science?

You dondt need a biol ogy o tist, yohjestmeesd toohsenegd,gaupr ee t o b
tests, and document your findings! Citizen science refers to programs where students and

adults research community-based questions about their local environment. During citizen

science projects, students take on the role of real scientists to collect and analyze data as part

of their scientific investigation. In addition, citizen scientists use their data to monitor

environmental conditions, such as (in our case), assessing the overall water quality of the Erie

Canal, and identifying the possible impactsontheover al | fheal tho of the can
will help local agencies make informed decisions about how best to keep our canal healthy for

us and the many species that call the canal home.
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Station A: Physical Characteristics

Date Time Waterway

School

GPS

Land Use : Land use refers to how the land adjacent to the canal is used by humans.

Who Cares? The way land is used near a body of water may affect the quality of the water.
Chemicals in the water, debris floating or submerged in the water, and the clarity of the water
are affected by the surrounding land, how it is used, and the buildings nearby.

Check all that apply (visible from your location):

¢ Commercial/Industrial (factories, ¢ Orchard/Vineyard/Nursery (active
shops, offices) fruit trees, vines, and flowers grown

¢ Landfill for human use)

¢ Residential (houses and apartments) ¢ Golf Course

¢ Forest ¢ Pasture (grassy areas for farm

¢ Old Field (overgrown farming field) animals)

¢ Wetland (swampy area) ¢ Other (explain)

¢ Cropland (active farm field)

Weather: It is important to record current weather conditions as well as conditions during the
past 24 hours in order to understand how canal water conditions might be affected.

Who Car es? Weather affects canal water conditions such as high or low water level, clarity,
and rate of flow.

Current Weather:

Current Air Temperature: A A

Weather conditions in the past 24 hours:

Water Level:  While the canal water level is controlled by humans, heavy rain or periods of
drought can cause the water level to be higher or lower than normal.

¢ High ¢ Normal ¢ Low
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Local Characteristics (Debris in the Water): Debris can be both natural and man-
made. Debris that is floating or submerged in the water can provide habitats for plants and
animals that live in the canal.

Who Cares?  The decay of logs, leaves, and other material can provide food for bacteria,
fungi, and other aquatic organisms. Man-made debris can pollute the water, making it
unhealthy and unsafe for living things.

Instructions: What do you see in the water? Look for rootwads (tree roots exposed in the
water), woody debris (logs, branches), and man-made items.

Iltem Number

Water Appearance/Odor: The appearance of the water can give a good indication of water
quality if one knows what to look for. Generally clear water is a good sign.

Who Cares?  Murky or brown-colored water often means silt, or fine soil, is in the water
because of eroding banks. Tea-brown colored water is often due to the tannins found in
vegetation leaching into the water. This is similar to the way tea leaves color tea brown. Algae
blooms will be clearly visible as clouds of green and are often the result of nutrients in the water.
If the water appears oily, it may be from runoff from surrounding roads and other surfaces.

¢ Clear ¢ Oily

¢ Murky ¢ Unusual Odor
¢ Tea-Brown ¢ Other:

¢ Algae
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Wate r Temperature: Water temperature is important because colder water holds more
oxygen, which is necessary for aquatic life like animals and some bacteria.

Who Cares?  Higher temperatures can be a sign that human activity is negatively affecting
the water.

Current Water Temperature: °C A
Turbidity:  Turbidity is a measure of how much material is suspended in the water.

Who Cares?  Turbidity measures the clarity of the water. Clarity affects how easy it is for

plants in the water to get sunlight. Also material in the water can harm the gills of organisms that
live in the water.

Instructions: Pour canal water into the turbidity tube until the image at the bottom of the tube

is no longer visible. Record the depth of the water by looking at the gauge on the side of the
tube.

Turbidity: Centimeters

Equipment:  Transparency Turbidity Tube

Directions:

1. Collect the sample in a bottle or bucket in mid-stream and mid-depth if possible. Avoid stagnant water and
sample as far from the shoreline as is safe. Avoid collecting sediment from the bottom of the stream.

2. Face upstream as you fill the bottle or bucket.

3. Take readings in open but shaded conditions. Avoid direct sunlight by turning your back to the sun.

4. carefully stir or swish the water in the bucket or bottle until it is homogeneous, taking care not to produce air
bubbles (these will scatter light and affect the measurement). Then pour the water slowly in the tube while
looking down the tube. Measure the depth of the water column in the tube when the symbol just disappears.

Substrate:  Determining the size and type of substrate, or bottom 100

material, is also important for habitat assessment because many aquatic
organisms have specific habitat needs.

Who Cares? The type and amount of substrate material will
determine whether a stream can support aquatic
macroinvertebrates and the fish that feed on them.

Instructions: Bottom sampler is lowered onto the bottom
sediment, then closed by sending down the weighted
messenger, and pulled up to retrieve a sample. Describe the
texture of the substrate with this Soil Texture Triangle 0
(USDA).

Ay PN N/ \ ‘_,.r
/ A% AN / / gitte s
" J silty clay
- N, clay loam / & INL y
\ ; v N/
X . :
) v .
; {’ / , \< /
\ i \\

B 2 B B 2 ?

Substrate:
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Station B: Chemical Characteristics

pH: The pH test measures the acidity of the water. pH measurements are on a scale from 0 to
14, with 7.0 considered neutral. Solutions with a pH below 7.0 are considered acids, and those

above 7.0 considered bases. Unpolluted water has a pH of 5 to 8.5.

Who Cares?  The acidity of water has a dramatic effect on the plants and animals living there.

Factories, cars, and trucks release pollution in the air, which returns to the earth as acid rain.
Some effects of acid rain on fish are softening bones and clogging gills with mucus. See the
diagram below for healthy pH ranges for a variety of aquatic plants and animals.

23

pH Ranges that Support Aquatic Life

Largest variety of animals
(trout, mayfly, stonefly, caddisfly) 6.5-----7.5

Most Acid Neutral Most Basic
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Bacteria 1-- S — 13
Aquatic plants 6.5 13
Carp, suckers, catfish, 6---- 13
some invertebrates
Bass, crappie 6.5 m o mmmmmeee 9
Snails, clams, mussels A — 9

pH:

Equipment:  Brilliant Dispense Hydrio pH Paper

resulting color with the matching pH color chart.

Directions:  Simply tear off a small strip of pH paper, dip into the test solution, and then instantly compare the
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Dissolved Oxygen:

Aquatic animals need dissolved oxygen to live. Oxygen dissolves into

water from the atmosphere. Once dissolved in the water, the oxygen diffuses very slowly and

distribution depends on the movement of the water. Oxygen is also produced by aquatic plants,

algae, and phytoplankton as a by-product of photosynthesis.

Who Cares? A shortage of dissolved oxygen means that fish and other aquatic species have

less to breathe. A low level of dissolved oxygen can be caused by pollution. Invasive species
such as zebra mussels can also lower the dissolved oxygen level, as they eat phytoplankton
and small zooplankton that produce oxygen.

See the diagram below for oxygen requirements for a variety of aquatic animals.

Less Oxygen

Oxygen Require  ments
mg/liter

More Oxygen

0 1 2 4 5 6 7 8 9 10 11 12 13 14
Bacteria 1-->
Alewife 4 --->
Trout 7 --->
Perch, Bass 5>
Casp 3 >
Striped Bass, Salmon 6 --->
Salmon and Trout Eggs [y —— >
Zebra Mussels B —mmm e >
Pike 2>
Dissolved Oxygen: mg/liter

Equipment: LaMotte Oxygen, Dissolved (EDO) Test Kit
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