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OVERVI EW This is an investigation which can be modified to
deal with nost any river in Chio (See Suggested Approach).
In the investigation as witten, students exanm ne the
Oentangy River, its water quality and the devel opment
that has occurred along one segnent of it. They then
| earn about the Chio Scenic Rivers Act and attenpt to
classify the Aentangy in accordance with this |egislation.
Students use topographic maps and a brochure published
by the Cnhio Department of Natural Resources in conducting
this investigation.

PREREQUI SI TE
STUDENT
BACKGROUND Students nust be able to read a topographic nmap and
to use scale in determning the distances between points
on a map. They should al so be somewhat familiar with the
river that is the subject of the investigation.
MATERI ALS For each group of two students you will need the
fol | owi ng:
1. A Principal Streans and Drai nage Areas map (1973)
for Chio;
2. Topographic nmaps of Del aware, Powell and Northwest
Col unbus;
3. The brochure entitled Chio's Natural Streans:
The Scenic Rivers Program
Al'l of the above are available fromthe Chio Departnent
of Natural Resources, Fountain Square, Colunmbus, OH 43224.
There is a charge for the maps. In addition, students will
need string and a ruler.
OBJECTI VES When the students have conpleted this investigation, they

shoul d be able to:

1. Describe some physical characteristics of the
O entangy River.

2. Describe the water quality in the Oentangy River.
3. ldentify some sources of pollution for rivers.
4. Discuss the difficulties of managing a natural river

systemin order to achieve and maintain the status
of a "protected river."



SUGGESTED APPRQACH Both activities can be done by individual students.
If not enough materials are available, then they are best
done in groups of no nore than two students.

This particular investigation should be considered a
model for one that can be nodified by teachers using rivers
in their own areas of the state. To do this you woul d have
to identify the topographic sheets that cover a stretch of
your local river and obtain themfromthe Department of
Natural Resources. In addition, you would need to obtain
a copy of the publication entitled, Water Resources Data
for Ohio, Water Year (current). This is available from
the Division of Water Resources, United States Ceol ogica
Survey, 975 W 3rd Street, Colunbus, OH 43212. From
this publication you can identify stations along your river
of choi ce where the USGS has collected water quality data
You woul d then develop a Table to replace Table 1 using
the data from your river. The questions in each activity
shoul d be applicable for any river, if different
locations are inserted in place of those |ocated on the
A ent angy.

ACTIVITY A VWHAT ARE SOME OF THE CHARACTERI STICS OF THE OLENTANGY RI VER?

The purpose of this activity is for students to recal
and learn information about the topography, water quality
and devel opment al ong the O entangy River.

PROCEDURE The intent of the first question is for students to
be able to record their know edge and inpressions of the river
before they begin to learn some specific things about it.
Therefore, they are not expected to know any detailed information.

1. Any student responses should be accepted. It
is hoped that students would record their feelings
about the river as well as any know edge they may
have of it.

After students have conpleted the first question, conduct
a class discussion. Have students share their information and
feelings about the river with the class as a whole. This wll
help to get the class interested in the investigation, and
can also provide sone information for students to use on certain
of the questions that follow.

2. The Oentangy arises in the Northern part of Morrow
County, and runs through the city of Galion.

3. It enpties into the Scioto River in the city of
Col unbus



Students will be able to count about 12 tributaries
The ones that are nanmed on the Principle Streans

map are Muddy Run and Whetstone. |If students also
refer to the Powell and Northwest Col unbus topographic
maps they can identify the Del aware River and

Adena Brook as major tributaries in the Colunmbus area.

The O entangy in general flows through flat terrain,
a till plain fornmed by the glacier. It has cut down
through the till plain so that in the vicinity of
the river and its tributaries there is often a fair
amount of relief as the floodplain of the river is
approached. The floodplain varies in wdth, but
provides a relatively flat area of |and adjacent to
the river.

In answering question 5, students will not be able to
get information on topography fromthe Principle Streans map.
Much of this information they should already know based on
their experiences with the river and the class discussion
held after conpleting question 1. If not, you may want to
conduct a class discussion using slides and visuals,
illustrating typical topography associated with the river
bef ore students conpl ete question 5.

6.

10.

11.

12.

13.

The answer to this will vary depending upon the
value estimated for the average |length and width.
It should be approximately 400 to 500 square niles.

From the nane of the map students should concl ude
that drainage area is synonynmous wth watershed.

The river is about 75 miles |ong.

The elevation is 880 feet

Here the elevation is 750 feet.

These | ocations are about 20.5 mles apart.
Substituting into the fornula

880 ft. - 750 ft. _ 130 fe. _ ., o, .
20.5 ni =555 m "0 ft/mi

Del aware is about 14 nmiles north of Wrthington.
Students should see that the sanples are from w dely
spaced |ocations.



14.

15.

16.

17.

18.

19.

You may need to discuss the neaning of water

quality with your students. In essence it is

a measure of the dissolved materials in water.

Some, such as oxygen, are good in that they are
necessary for the support of life. Relatively

hi gh anounts indicate good water quality. Ohers
may be detrimental either to life or to the asthetic
aspects of streans. Al of the constituents |isted
in Table 1, if high, would be detrinental to water

quality.

Nitrates are relatively high at Del aware. These

are components of animal waste and m ght be expected
to be found downstream from agricultural areas and
from sewage disposal sites. Ammoni a-Nitrogen

is a component of fertilizers and nay come from
agricultural areas. Chloride is relatively high

at Wrthington

In sone cases. This may be due to seasonal variations
in sources of pollution. Also, during the spring
runoff is nuch higher than during sumrer. Therefore
pollutants are diluted during the spring and provide
readi ngs of |ower concentration than during the

sumrer. The total solids data illustrate this

Sources include industrial and agricultural pollution
di ssol ved bedrock, sedinments eroded from soil and
bedrock, and wastes of biol ogical processes.

Ammoni a-Nitrogen is high in the Wrthington spring
reading. Total solids are also high in all readings.

Ammoni a-Nitrogen and the solids are the materials

that come closest to U S. standards. A mgjor source
for both are agricultural practices. Wrking through
county extension agents, farners nust be nade aware

of these pollution problems and acquainted wth
practices they can use to control soil erosion and

the leaching of fertilizers into the river. Effective
measures would al so be of benefit to them saving noney
on fertilizers and preserving their soil. Another
source of solids would be construction sites where

| arger areas of soil might be exposed. Construction
conpani es should be alerted to the problens that their
current practices cause and hel ped to change construction
practices. The restriction of construction in the
vincinity of the river would al so keep these problens
from becoming too severe

You shoul d spend sone tine discussing with students what
could be done to lessen pollution. Get their ideas. Bring
in some background information. The Chio EPA can provide sone
information on your local area



ACTIVITY B HOW DOES A RI VER QUALIFY AS A "SCEN C Rl VER?"

PROCEDURE This activity is designed to acquaint students with
Chio's Scenic Rivers Act.

Keyword: Free-flowing. A stretch of river that is
not inpeded by dans.

1. This section of the river is free-flowi ng since
there are no dans.

2. It is not apparent from naps whether there is
industrial devel opnment along the river. Rely
on your students' know edge of the area. AlSso,
you might want to obtain a phone book for Del awar e.
Students can use it to identify industries that
m ght be along the river.

3. Although it is difficult to tell froma map, there
woul d appear to be considerabl e devel opnent al ong
the river in the vicinity of Delaware. On the
Powel | map, however, there is relatively little
devel opment indicated. Students will be able to
identify railroad and hi ghway bridges, private
residences, a gravel pit or quarry, churches,
cenmetaries, the gaging stations, sewage disposal
plants and protected stream banks.

4. To answer this question, you will have to rely
on the students' know edge of the area. A variety
of crops are raised. There may be dairy farms
and feeding lots. Several orchards are indicated
on the nap.

5. Again you will have to rely on student information.
There is a city park and a nmetropolitan park (H ghbanks),
a number of commrercial recreational facilities like
O entangy Caverns, a sw mring pool, a golf course and
a drive-in theater.

6. In general, the water quality of the Oentangy is
good. None of the standards are exceeded.

7. Students shoul d conclude after reading the panphl et
and examning the river that it qualifies as a
"scenic river."

8. Long-range planning nust be done to protect the
river. Protection comes fromthe encouragenent of
| owi mpact uses, such as parks and other recreational
uses. H gh-inmpact uses, such as industrial, mnmust be
excluded. Sewage treatment and industrial waste
treatment nust be strictly enforced for industry,
villages and towns, and agricultural uses that already
exi st.



REVI EW QUESTI ONS

10.

11.

Al low students to arrive at their own concl usions
based on their work on this investigation.

Again, allow students to arrive at conclusions. Possibilities
are: 1) Mnitor sewage disposal; 2) Curtail future

hi ghway construction on banks of the river; 3) Restrict
agricultural chemicals used near the river to | owinpact
types; 4) Curtail channelization and filling along stream
banks; 5) Curtail housing projects along stream banks

Again get students' ideas. Possibilities are the
reintroduction of native plant species, the renoval of
abandoned structures, and the filling in or leveling of
gravel pits, quarries and foundations

The A entangy arises in Mrrow County, Chio, on a til

plain. It flows south across the till plain, and enpties
into the Scioto River at Colunbus. The total length of

the Oentangy is about 60 nmiles. The average gradient

bet ween Del aware Lake Dam and Col umbus is about 7.8 ft/nile.

Al neasurenents are bel ow established water quality
standards, so the O entangy generally has good water
quality.

Successful protection depends in part upon effectiveness
of ten-menber citizens's advisory councils.

Cons

In general, protection would hinder any kind of
capital devel opnent which nay be needed by the ever
increasing population of the area. Recreational facilities
will attract people to the area and require increased
devel opment of services. This would also require sewage
di sposal facilities, but not on the scale required by
industrial or residential devel opnent

Pr os

Water quality will be preserved for high quality
use in the future. The preservation of scenic aspects
of the area and of vegetation and wildlife will provide
more desirable recreation facilities.



EVALUATI ON

| TEMS

5.

6.

The area fromwhich a river collects its water is
called a

1. gradient.
*2_  wat er shed.

3. flood plain.

4. river basin.

The Chio River and the Mssouri River drain into the
M ssissippi River. Wat termis used to describe a
streamor river which flows into a larger river?

1. Canal

2. Reservoir

3. Offshoot
*4. Tributary

Rel atively high amounts of which el enent bel ow will
enhance the water quality of a river?

Oxygen
Nitrate
Arsenic
Chl ori de

PoopnprE

In the last few years, the concentration of pollutants
in the Aentangy River has been higher in Summer than
in Spring. Al of the following statenents can explain
this fact except which one?

1. There is higher water runoff fromland in Spring
than in Summer.

*2.  The pollutants are filtered out of the river every
Spring.

3. The sources of pollutants vary anong the seasons.

4. The pollutants are diluted in Spring by nelting ice.

A river that has no industries along its banks, is
free-flowing and has excellent water quality can qualify
as a

1. pleasure river.

2. scenic river.
*3. wld river.

4. recreational river.

Which of the followi ng categories fits the Oentangy River?

1. industrial river

2. recreational river
*3. scenic river

4. wld river



7. The purpose of the Scenic Rivers Act is to

1.

*2.

3.
4.

develop rivers for sewage disposal.

protect Chio rivers.

create recreational areas along nost Chio rivers.
devel op rivers as water sources.

8. A mgjor source of pollution on the Oentangy is

Pwro R

trees along the banks.
recreation areas.
steel mlls.

farm ng.

AT
JOITRRY
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| NTRODUCTI ON

OBJECTI VES

HOW TO PROTECT A RI VER

Rivers that were the |ifeblood of our early
cities and farm communities have suffered heavily because
of man's use and nmisuse. Many have been danmed, dredged
channel i zed or otherwise changed. As a result, the scenic
qualities of many of our streans have been destroyed.

Concern for protecting the few high quality streans
we have renaining in the State brought about the passage
of Chio's Scenic Rivers Act on February 28, 1968, by the
107th General Assenbly. On May 17, 1972, Anended Senate
Bill 108 was passed, which added wild and recreational
rivers to the earlier act

The goal of Chio's Scenic Rivers Act is to identify
the state's remaining high quality streans and to protect
them from uses that woul d destroy their beauty and their
historical, biological and recreational val ues.

Wien you have conpleted this investigation you should
be able to:

1. Describe sonme physical characteristics of the
O entangy River and its watershed.

2. Describe the water quality in the Oentangy River

3. ldentify sone sources of pollution for rivers.

4. Discuss the difficulties of nmanaging a natura
river systemin order to achieve and maintain
the status of a "protected river."
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ACTIVITY A WHAT ARE SOME OF THE CHARACTERI STICS OF THE OLENTANGY RI VER?

MATERI ALS Principal Streanms and Drai nage Areas nap; topographic
maps of Del aware, Powell and Northwest Colunbus; ruler; string.

PROCEDURES 1. Tell what you know about the O entangy River.

Locate the O entangy River on the map entitled Principal
Streans and Drai nage Areas.

2. \WWere is the source of the O entangy?

3. Wiere is its nouth?

4. How many streans enter into the Oentangy along its
| engt h?

These are its tributaries. Nanme the major ones.

5. Describe the topography along the river and its
tributaries.

You have been examining the watershed of the d entangy
River. The watershed of a river is the entire region where
the river and its tributaries collect water.



Deternmine the area of the watershed of the O entangy
Ri ver. It's the area that |ies between the two
dotted lines on either side of the river. Estimte
the average width of the watershed, and then the
average length. Miltiply the two distances to get
the area.

Average width

Average length

Area = length x width square mles

Fromthe map find another termfor watershed.

Determine the length of the Aentangy River. (ne

way to do this is by using a string. Hold one end

of the string at the source. Then carefully cover
the river with the string, being certain to follow
each curve. Keep the end on the source.

When you have reached the mouth of the river, mark
that point on the string. Lay the string along the
scale of the map to deternine the length of the river
in mles.

To answer the remainder of the questions, use the topographic

naps.

10.

11.

12.

VWhat is the elevation of the contour |ine which crosses
the Oentangy just south of the gaging station bel ow
the Del aware Danf

VWhat is the elevation of the contour |ine which crosses
the Aentangy at the sewage disposal plant north of
US. Interstate 2707

How many miles of river lie between these two |ocations?

Deternmine the gradient or average rate of drop of this
section of the Q entangy.

Stream G adient =

_Difference of elevation hetween two points (ft.)

Di stance between two points (mles)




In Table 1 are water quality records fromthree places
on the Oentangy. In the fourth colum are the official
water quality standards. The first nunber under each station
is the reading taken in the spring when nmelting snow and rain
cause high water and rapid flow. The second is the sunmer
reading when the river has relatively low flow.

13.  The three stations are Wrthington, Delaware, and
Caridon. Locate Worthington and Del aware on the
Principle Streanms and Drainage Areas map. About
how far apart are they?

Claridon is about 18 mles north of Del aware.

C aridon Del awar e Wor t hi ngt on US.
Spring Sunmer Spring Summer Spring  Sunmmer St andar ds

Sul fate 76 29 67 65 56 100 250
Chl ori de 29 34 43 37 33 59 250
Fl uori de 0.2 0.3 0.1 0.2 0.2 0.4 1.0
Sol i ds 294 423 308 303 234 410 500
Nitrate 3.9 0.5 4.8 3.5 3.6 0.8 10
Ammoni a- Ni t r ogen 0. 30 0.07 0.21 0.08 0.38 0.16 0.5
Arseni c 0 3 2 3 2 3 50
Chromi um 30 10 10 6 30 10 50
[ron 80 30 20 60 60 50 300
Lead 2 2 7 11 11 4 50
Mercury 0 0 0 0 0 0.7 50

Tabl.e 1: 1977 Water quality values at three gaging stations on the Oentangy R ver
and standards given in mlligrams per liter.



14.

15.

16.

17.

18.

19.

What is neant by water quality?

Are there any differences in water quality between
the stations?

If so, what could cause then®?

Are there differences between spring and summer
records?

What coul d cause these?

Wiat might be the source(s) of these materials
in the water?

List the materials found in the Oentangy that are
in concentrations close to the U S. water quality
standards for those materials

\What can be done to correct these possible problens
of water quality?




ACTIVITY B HOW DOES A RI VER QUALIFY AS A "SCEN C RI VER?"

The Chio Scenic Rivers Act classifies three types of
rivers.

1. Awldriver is essentially in its natural condition,
with little evidence of human influence along its
banks. The river is free-flowing, with no industries
along it. The water quality is excellent.

2. A scenic river is also free-flowing, with just a
little evidence of people, such as occasional hones,
villages and bridges--visible fromthe river.

3. Avrecreational river is readily accessible by road
for recreational use. It has mobre urban or industrial
devel opnent along its banks. It is not necessarily
free-fl ow ng.

The stream s | ength, nearby forest cover, animl and
plant life, water quality, amount of devel opnent, present use,
ease of access and recreational values are all studied by the
Chio Departnent of Natural Resources. Then the river is |isted
as one of the above types and work can begin to protect and
preserve it.

MATERI ALS Topographi ¢ maps of Delaware and Powell, Chio; Chio's Natural

Streanms Scenic Rivers Program panphlet.

PROCEDURE Exami ne the topographic maps for the Oentangy R ver
fromthe Del aware Reservoir south to Mount Air.

1. Is this section of the river free-flow ng?

How do you know?

2. Is there any industrial devel opment along this section?

[f so, where?




3. Wat evidence of urban and industrial devel oprent
is visible fromthe river?

4. What types of agricultural uses are there?

5. \What areas are set aside for recreational use?

6. Using information from Activity A classify the
water quality of the Oentangy as excellent, good,
fair or poor.

7. Wich category of the Scenic Rivers Act best describes
this section of the Oentangy River?

The Onhio Scenic Rivers Act states that once a river
has been studied and qualifies under the wild, scenic or
recreational categories, a coordinated program of stream
preservation can begin. This requires the devel opnent of
a corridor plan that will assure long-term protection for
the river and the area extending 300 feet away from either
shore.

A ten nenber citizens' advisory council nust be appointed
to guide the planning and inplenmentation of the corridor plan.
I magi ne that you have been appointed a nmenber of this advisory
council. Your first task is to identify the specific goals
and objectives for preserving the river. Read the panphl et
Chio's Natural Streanms Scenic River's Programto obtain nore
information for your task.




8 8. \What needs to be done to protect this section of
the O entangy River?

9. What present uses of the land and river are
acceptabl e? Defend your position,

10. What uses of the land and river should be stopped--or
prevented in the future?

11. \What could be done to inprove the scenic nature of

the river?
REVI EW QUESTI ONS 1. Describe the physical characteristics of the
A entangy River as conpletely as possible. Include

its source and nmouth, and its slope or gradient in
the area studied.

2. Re-examine Table 1. Deternine whether the Q entangy
i s dangerously polluted or generally has good water
quality. Defend your answer.

3. Discuss the pros and cons of having this section of
the O entangy declared a scenic river. I ncl ude
possi bl e needs for new housing devel opment, factories,
recreation facilities, transportation routes and
comercial devel opnent.




