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More than $2.5 million worth 

of sewage treatment system 
Improvements are "urgently" 

needed within three years, and 

millions more will be needed 

later, to end dangerous pollu- 

tion threats on Merritt Island 
and near Cocoa Beach, a new 

water quality management plan 

warns. 

The plan, prepared by the 
county planning department 

recommends short-range 
spending of: 

$1,720,000 to install two 
small "package" treatment 
plants in the unincorporatifil 

areas just north and south in 

Cocoa Beach, now imperiled by 

pollution from septic tanks and 

drain fields. 

4 
And $810,000 to combine 

operation,- of seven private 
treatment plants on Merritt 

Island. 

The Cocoa Beach area 
problems are particularly 

acute, the report states. "The 
short-range improvements 

should be implemented without 
dday.Ipolipmetnent will 

result is coadivance of 
"my cWic heatff 

hazard and edger quality 
deterioration." 

County commissioners intend 

to-purchase six of the seven 
Merritt Island planti this week. 

and merge their operations. The 

seventh. First Florida Utilities, 

has refused to negcCate sale. 

The county has tried vainly 
for several years to get Cbcoa 

Beach to extead sewer service to 

the north and south, hat city of- 

ficials have balked,on financial 
details. 
MIF report also` proposes 

leng-range spending of $7.3 

million on Merrytisland, and 
an unspecifiedamount on the ' 

c1Poir for improved water 
gualltyllietwelan 1975 and 1905, 

On Merritt Island, the plan is 

for a five million gallon a day 

sewage treatment plant, with 
pipes and pumping system big 

enough to handle the area's 
needs for 20 years to be in 

operation by 1975 or 1976. By 

then, it's hoped, all existing 
small sewage treatment plants 

and septic tanks will be phased 

out. 
The treated effluent should he 

disposed of by pumping info 
deep wells, well below the fresh 

water supply. The plant would 

be on a 100acre site in a 
presently undeveloped area 

nth of the barge cana I and east 

of SR 3. 
The report projects federal 

funding of 75 percent of the cost . 

of long-range facilities through 

the Environmental Protection 
Agency (EPA). 

The plan outlines various' 
other short and long-range al- 

ternatives to solve the 
, 

problems, but rejects diem as 
too expensive, impractical, 

politically unfeasible, requiring 

too much time or not contribut- 

ing to eventual establishment of 

an overall regional utility sys- 

tem. 
"The problem on Merritt 
Island that some of those 

plants are not meeting and can- 

not meet state or federal 

effluent disposal standards," 
said Lynn Hansel, Brevard 

community planner. "Thus, 
we're talking about an intercon- 

necting program to pipe sewage 

to the plants which can handle 

the volume and treat it to the 
requinaTillSidarcts. This inter- 

denwection will also reduce the 

effluent discharge into the 

Sykes Creek area. 
On the beach, Hansel said, 

'.under average conditions 

sewage from septic tanks seeps 

eventually into the Banana 

River. In a high rainfall and- 

raised water table, many of the 

septic tanks overflow, thus 

creating another health 

hard." 

Cocoa Beach may find it dif- 
ficult to get any EPA funds for 

future sewer expansion due to 
its' balkiness, Hansel said. 

"EPA will not touch anything 
with a severe (water) infiltra- 
lion problem (in sewer pipes.) 
the money we planned to give 
the city for extending its lines 

avuld have solved its-infiltra- 
tion problem. 

"But the city commission did 

not feel the agreement (with the 
(aunty) was satisfactory, so wc 

hive no alternative_bat 
propose- the Two' package 
plants." - 

The report said the best way to 
polve part of the problem would 

Cocoa Beach simply to 
saewe.rlinaranto the 

two "no-man's-land" unincor- 
porated areas. But because of 

:'political feasibility," it 
recommended the small 

package plants instead, even 
though they are a step away 

froM a regional sewer system 
which EPA prefers. 
The unincorporated area 

hetween.Cipe Canaveral. and 

Cocoa Beach includes140 acres 
with 770 residents producing 

77,000 gallons of waste a day. 

Potential ultimate population is 
3,500 persons and 350,000 

gallons of waste daily. 
The unincorporated area 

between Cocoa Beach and Pa- 

trick AFB covers 216 acres, 
including about 1,360 persons 

producing 135,000 gallons, daily. 
Ultimate population is 3,800 

persons and 380,000 gallons. 
Financed by al5.000 grant 

from the East Central Florida 
Regional Planning Council, the 

water plan is a requirement of 
the U.S. En6ronmental Protec- 
tion Agency before it will grant 

more money to build new 
sewage plants or improve old 

ones 
Planning council staff 

members have reviewed it and 
suggested minor changes, and 

the Florida Department, of 
Pollution Control also is study- 

. ing it. A South Brevard water 
'quality plan is being prepared, 

and eventually a mere detailed 

countywide plan will bedrawn 
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Ban Bulldozers; Say 
By TOM McNALLY 
(Special to the Melbourne Times) 

Each year hundreds of miles of America's prime 

rivers and streams are being destroyed for the sake of 

what some, mostly politicians, call "progress." 

The straightening, channelization, diking and 

leveeing of waterways is needlessly killing many of 

this country's most scenic, most important, most 
irreplaceable rivers and streams. 

"Pork barrel projects" which accomplish little 

goad other than to enrich politicians and certain 

"businessmen" usually are to blame for the 

destruction, if only partial, of valued rivers and 

streams. But other despoilers are the "highwaymen," 

or road builders, most of whom couldn't care less that 

the ptream they ravage with their bulldozers was, 
formerly, a world-renowned trout stream. 

In most instances road-builders do not hesitate to 

launch bulldozers into rivers and streams, where their 

powerful earthmoving monsters swiftly and ef- 

ficiently gouge, tear, gut, and destroy the streambed. 

The ecological life-bkiod of any river, stream, or 
creek is in its bottouirRavage a streambed, and you 

ravage the streamr 
It is on the floor of a river that life in the river 

beam. Indisesis*mate bqildocing of a streambed kills 

the nymphet 111.* of all of the stream's aquatic life In 

the area bulldozed. It alters the natural flow of 1t' 
stream and drastically changes its curroit, 

greatly-decreases-the-o xyger. content_o 
Bulldozing, or "channelization," causes siltation ha 

consumes a river. Bulldozing devou . 
rapids, bends. 

eddies, pools, islands, riffles and e destruction is 

permanent! 

Few American waterways have gone Unaffected by 

"road building" or "channelization." To name just a 
few of the country's most famous rivers and streams 
that have been et least partially slaughtered through 

indiscriminate, unnecessary bulldozing, there is 

Florida's Kissimmee, Wyoming's Snake, Montana's 
Yellowstone and Big Hole Rivers and prized Spring 

Creek (Lewistown), .New York's famed Beavericill. 
Pennsylvania's Brodhead and Utah's Logan River. 

The reckless launching of bulldozers into our rivers 
and streams continues daily. At times, of course, the 

channelization, straightening, and bulldozing of a 
stream's floor is unavoidable, but most of the time 

such destructive work is totally unnecessary since 
equally effective alternate projects could be 

engineered. 
In most instances the stated purpose of chan- 

nelization is to control or prevent floods by speeding 

the surface runoff of rainwater that falls on a 
watershed. But what this usually accomplishes is the 
destruction of the naturist ketones of the land which 

Riirers and Streams 
west), the Army Corp of ngineers, and the U.. Soil 

Conservation Servjce. The federal Department of 
Transportation and agencies such as ,he South- 

Central Flood Control Disttict also are occasionally 
involved. Of the three major agencies, however, the 

one conducting the most extensive channelization 

projects is the Soil Conservation Service. They are 
charged with "improving" conditions on small 

watersheds, and thie is where the bulldozers are abet 
active. 

There is much the average fisherman and citizen 

can do to see that more of our valued streams' and 

rivers are not turned into fishless ditches. They should 

write their representatives in Congress and in their 

state legislatures urging theni to study carefully 

"flood control" proposals and to generally oppose 

reckless bulldozing and channelitation of rivers and 

streams. Letters and petitions also should be filed with 

state conservation departments, regional offices of 

the U.S. Soil Conservation Service, and the Com- 

manding General, Army Corps of Engineers, 

Washingtoi', D.C. 

Detailed information on the channelization problem, 

and what individual and organized sportsmen can do 

to help solve it, is available in brochugeforrn from the 

National Audubon Society, R.R. $, Myles Hills, Red 

Wing, Minn., MOM, or from the Ses080 national 

office, MO Third Ave., N.Y.C:, idles 

serve to retard runoff, so the channelization actually 

increases downstream flooding and erosion, as well as 
destroying the biological productivity of the original 

water course, and its adjacent flood plains. 

Following channelization of a portion of. Utah's 

Logan River, the Utah Division of Wildlife Resources 

reported that the Logan River, "once a high quality 

habitat for wild brown trout, has been torn completely 

apart and destroyed by ditching, and 1971's brown 

trout and whitefish reproduction may have been 

completely eliminated, and the recreational fishing 

potential of the area has been bost." The Army Corps 

of Engineers subsequently ordered a halt to "work" 

on the Logan River but the damage had been done. 

The, bulldozing and channelization of rivers and 

streams is, unfortunatly, common to all areas. Every 

state ha suffered, with many miles of natural )311, 

streams co erted into ditches. 
Missions of dollars were spent on the Cross Florida 

Barge Canal before work was ordered halted after_ 

conservation groups mounted a protest heard all the 

way to Washington, D.C. 

Ohio discovered there were plans to "improve," via 

channelization, 149 of its 309 watersheds. On one Ohio 

river alone, 190 miles of itream channelization had 

been planned at an estimated cost of. $7,800,000 to 

,- federal taxpayers. l ....---- 

Aram ohmeeization is saedu cted primarily by 

thy*, agataska: Ihe-Susimis-d Reclamation On- the 
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 b
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ra
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 b
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 p
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 b
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 f
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 b
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.
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 D
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 b
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 D
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 p
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is
h 

to
 e

xp
re

ss
 th

em
se

lv
es

.
B

.
C

on
tin

ue
s 

to
 c

al
l o

n 
st

ud
en

ts
'w

ho
 w

is
h 

t
sp

ea
k 

as
 lo

ng
 a

s 
th

er
e 

is
 q

ui
et

 c
oo

pe
ra

tio
n

of
 th

e 
re

m
ai

ni
ng

 s
tu

de
nt

li.
C

.
M

ai
nt

ai
ns

 p
ar

lia
m

en
ta

ry
 p

ro
ce

du
re

.
(S

im
pl

e 
pa

rl
ia

m
en

ta
ry

 p
ro

ce
du

re
 m

ig
ht

 b
e

ex
pl

ai
ne

d 
by

 th
e 

te
ac

he
r 

- 
po

in
t o

f 
or

de
r,

 c
al

l f
or

 q
ue

st
io

n,
 m

ak
in

g 
a 

m
ot

io
n,

 e
tc

. )
_

1'
 D

. D
oe

s 
no

t e
xp

re
ss

 a
n 

op
in

io
n.

(2
)

: T
he

 B
oa

rd
 R

e0
or

de
r 

- 
R

es
po

ns
ib

ili
tie

s
A

.
R

ec
or

ds
 p

rt
in

en
t i

nf
or

m
s_

 ti
on

 o
n.

 c
ha

lk
bo

ar
d

di
re

ct
ed

 b
y 

st
ud

en
ts

 s
o 

th
at

 th
e 

D
es

k
R

ec
or

de
r 

ca
n

e 
a 

op
y 

of
 th

e 
in

fo
rm

at
io

n 
fo

r 
th

e 
cl

as
s 

lo
g.

.6
3



B
.

M
ay

 e
xp

re
ps

 o
pi

ni
on

s 
w

he
n 

re
co

gn
iz

ed
by

 th
e 

M
od

er
at

or
.

(3
1

T
he

 D
es

k 
R

ec
or

de
r 

-
R

es
io

ns
ib

ili
tie

s

A
.

R
ec

or
ds

 in
fo

rm
at

io
n 

ex
ac

tly
 h

s 
it 

ap
pe

ar
s 

on
th

e 
ch

al
kb

oa
rd

.

B
.

A
ct

s 
as

 s
ec

re
ta

ry
 w

he
n 

ar
gu

m
en

ts
 o

cc
ur

 o
ve

r
pr

ev
io

us
 m

at
er

ia
l b

y 
re

fe
rr

i

to
 p

re
vi

ou
s 

re
co

rd
s.

C
.

Pl
ac

es
 p

re
vi

ou
s 

da
y'

s 
w

or
k 

on
 c

ha
lk

bo
ar

d
at

 th
e 

be
gi

nn
in

'g
 o

f 
ea

ch
 c

la
ss

 m
ee

tin
g.

(K
ee

ps
 c

la
ss

 lo
g)

D
.

R
ec

or
ds

 in
fo

rm
at

io
n 

on
 d

itt
o 

at
 th

e
co

nc
lu

si
on

 o
f 

th
e 

In
qu

ir
y 

Q
ue

st
io

n 
'fo

r
di

st
ri

bu
-

,

tio
n 

to
 m

em
be

rs
 o

f 
th

e
cl

as
s.

'
T

hi
s 

L
ar

ge
 G

ro
up

 D
i's

cu
ss

io
n 

te
ch

ni
qu

e'
ca

n
be

 u
se

d 
su

cc
es

sf
ul

ly
 if

 th
e 

te
ac

he
r

le
ts

 it
 b

e

st
ud

en
t d

ir
ec

te
d.

T
ea

dh
er

s 
sh

ou
ld

no
ta

in
te

rf
er

e 
or

 e
xp

re
ss

 a
n 

op
in

io
n,

 e
ve

n 
'if

 c
al

le
d 

up
on

 b
y 

th
e

st
ud

en
ts

.
A

llo
w

 th
em

 to
 w

or
k 

ou
t`

 th
ei

r 
ow

n 
pr

ob
le

m
s,

an
d 

yo
u 

ac
t-

as
 g

ui
de

 a
nd

 n
ot

th
e 

so
le

 a
ut

ho
ri

ty

or
 in

te
lle

ct
ua

l i
n 

th
e 

ro
om

.
.O

ff
er

`s
ig

ge
st

io
ns

 s
pa

ri
ng

ly
 a

nd
 o

nl
y 

if
 th

e 
st

ud
en

ts
ge

t t
oo

 f
ar

 o
ff

 th
e

su
bj

ec
t a

nd
 ju

st
' c

an
't.

ge
t b

ac
k 

to
 th

e
bu

si
ne

ss
 a

t h
an

d.
 T

he
 te

ac
he

r 
sh

ou
ld

 s
it

w
ith

 th
e 

st
ud

en
ts

 a
t t

he

ta
bl

es
 a

nd
 n

ot
 a

t t
he

 tr
ad

iti
on

al
te

ac
he

r's
 (

de
sk

. C
ha

ng
e 

po
si

tio
ns

 o
ft

en
 a

nd
re

fr
ai

n 
fr

om
 c

on
ve

rs
in

g.

w
ith

 s
tu

ck
en

ts
 b

dc
au

se
 y

ou
 n

ee
d 

to
 li

st
en

to
ev

er
yt

hi
ng

, t
ha

t i
s"

be
in

g 
sa

id
.

R
em

en
ib

er
 th

e 
te

ac
he

r 
is

 a

lis
te

ne
r 

an
d 

an
 e

va
lu

at
or

 a
nd

 n
ot

 th
e 

on
ly

fo
un

ta
in

 o
f 

in
fo

rm
at

io
n 

fr
om

 w
hi

ch
 th

e 
st

ud
en

ts
m

us
t d

ri
nk

to
 q

ue
nc

h 
th

ei
r 

th
ir

st
.

.
4.

pk
,

64

a

a



0,

T
F`

:-
 C

E
`1

rf
.R

 C
O

M
M

E
N

T
 N

O
.,6

*
L

ar
ge

 G
ro

up
 D

is
cu

ss
io

n
E

va
lu

at
io

n

9

,
..

,
T

he
 f

ol
lo

w
in

g 
ch

ec
kl

is
tis

 o
ff

er
ed

 a
s 

an
ex

am
pl

e 
of

 a
 d

eV
ic

e 
w

hi
ch

 m
ay

nb
e 

us
ed

to
 le

nd
 a

 d
eg

re
e

.
.

of
 o

bj
ec

tiv
ity

 tb
ev

al
ua

tin
g 

st
ud

en
t p

ar
tic

ip
at

io
rv

in
 c

la
ss

 d
is

cu
ss

io
ns

.
T

he
 te

ac
he

r 
m

ay
 in

vo
lv

e 
st

ud
en

ts
..0

.,
.

.

in
 th

e 
ev

al
ua

tiv
e

pr
oc

eS
s 

by
 d

ev
is

in
g 

a 
ro

ta
tio

n 
sy

st
em

w
he

re
by

' t
w

o 
or

 th
re

e 
st

ud
en

ts
 w

ou
ld

 e
va

lu
at

e 
cl

as
s

m
em

be
rs

 d
ur

in
g=

cl
ag

s 
di

sc
us

si
on

 p
er

io
ds

.
.

.
.,

W
he

n 
ev

al
ua

tin
g 

st
ud

en
t, 

ch
m

m
en

ts
 in

cl
as

s 
di

sc
us

si
on

 c
on

si
de

r 
th

e 
fo

llo
w

in
g

ite
m

s:

a.
Q

ua
nt

ity
 o

f 
st

ud
en

t-
co

nt
ri

bu
tio

n.

b.
C

on
-t

en
t o

f 
st

ud
en

t's
 'r

em
ar

ks
 a

s 
th

es
e

in
di

ca
te

 k
nz

w
le

dg
e 

of
 to

pi
c,

 c
ri

tic
al

an
d 

or
 in

no
va

tiv
e 

th
in

ki
ng

by
 s

tu
de

nt

c.
R

el
ev

an
ce

 o
f 

st
ud

en
t's

 r
em

ar
ks

 to
su

bj
ec

t i
th

dQ
r 

co
ns

id
er

at
io

n.

d.
C

la
ri

ty
 o

f 
ex

pr
es

si
on

 a
nd

 p
re

se
n;

.a
tio

n
by

 s
tu

de
nt

.

B
as

ed
 o

n 
th

e 
fo

ur
 c

on
si

de
ra

tio
ns

.a
bo

ve
,

po
in

ts
 s

ho
ul

d 
be

 a
w

ar
de

d 
on

 a
 f

iv
e

po
in

t r
at

in
g 

sc
al

e:

5 
po

in
ts

...
ex

ce
lle

nt

4 
po

in
ts

-a
bo

ve
 a

ve
ra

ge
3 

po
in

ts
-a

ve
ra

ge
2 

po
in

ts
-b

el
ow

 a
ve

ra
ge

1 
po

in
t-

po
or

cf

Se
pa

ra
te

 p
oi

nt
s 

sh
ou

ld
 b

e 
gi

vd
n 

fo
r 

ea
ch

co
m

m
en

t m
ad

e 
by

 a
 s

tu
de

nt
 a

nd
 r

ec
or

de
d

in
 th

e 
ap

pr
o-

pr
ia

te
 c

ol
um

n 
in

 th
e

si
m

pl
e 

E
va

lu
at

io
n 

Sh
ee

t. 
fo

r 
L

ar
ge

 G
ro

up
 D

is
cu

ss
io

n
be

lo
w

:

ri
va

tu
at

io
n

ne
et

 f
or

 L
ar

ge
 u

ro
up

in
sc

us
si

on
T

O
T

A
L

N
A

M
E

PO
 I

N
T

S

1.
- 

Sa
m

 S
un

sh
in

e
4,

3,
4,

2
13

2.
M

ar
y 

M
us

hr
oo

m
1,

5,
2

8
.

3.
Fr

ed
 F

ro
g

3,
3,

2,
1

9

65



T
E

A
 H

E
R

 C
O

M
M

E
N

T
 N

O
. 7

: D
es

cr
ip

tio
n 

of
 L

oc
al

E
st

ua
ry

 S
ys

te
m

s

In
di

an
 R

iv
er

 L
ag

oo
n.

 W
hi

le
 k

no
w

n 
by

 a
 v

ar
ie

ty
 o

f 
na

m
es

th
e 

In
di

an
 R

iv
er

 L
ag

oo
n 

is
 h

er
e 

co
ns

id
er

ed
 to

 b
e

th
e 

la
go

on
 e

xt
en

di
ng

 3
4 

m
ile

s 
fr

om
 P

on
ce

 d
e 

L
eo

n
In

le
t t

o 
its

 s
ou

th
er

n 
ex

tr
em

ity
 a

dj
oi

ni
ng

 M
er

ri
tt 

Is
la

nd
.

Sw
am

py

m
an

gr
ov

e 
is

la
nd

s 
in

 th
e 

no
rt

he
rn

ha
lf

 r
es

tr
ic

t o
pe

n 
w

at
er

 to
 d

ee
p 

ch
an

ne
ls

 a
ro

un
d 

N
ew

 S
m

yr
na

B
ea

ch
.

B
ro

ad

sh
al

lo
w

 c
ha

nn
el

s 
ar

e 
ob

st
ru

ct
ed

 b
y 

oy
st

er
 s

he
ll 

ba
rs

fu
rt

he
r 

so
ut

h.
T

he
 s

ou
th

er
n 

ha
lf

 o
f 

th
e 

la
go

on
 a

ve
ra

ge
s

se
ve

n 
m

ile
s 

w
id

e 
an

d 
ab

ou
t

fo
ur

 f
ee

t i
n 

de
pt

h 
at

 m
ea

n 
lo

w
 w

at
er

 w
ith

 b
ro

ad
, s

ha
llo

w
 b

an
ks

 le
ss

 th
an

 o
ne

 f
oo

t

de
ep

 a
ll 

ar
ou

nd
 it

s 
sh

or
el

in
e.

U
rb

an
 d

ev
el

op
m

en
t i

s 
co

m
m

on
 a

lo
ng

 th
e 

sh
or

el
in

e
th

e
or

th
er

n 
be

ac
he

s.
So

m
e

ag
ri

cu
ltu

ra
l d

ev
el

op
m

en
t i

s 
fo

un
d,

 b
ut

 th
e 

so
ut

he
rn

 h
al

f 
ad

jo
in

s
re

la
tiv

el
y 

un
de

ve
l

ed
 la

nd
.

Po
llu

tio
n 

ex
is

ts
 a

t

th
e 

no
m

 .n
 e

nd
 o

f 
th

e 
la

go
on

, b
ut

 is
 n

ot
 a

 p
ro

bl
em

 s
ou

th
 o

f
O

ak
 H

ill
.

M
uc

h 
of

 th
is

 is
 w

ith
in

 th
e 

K
en

ne
dy

 S
pa

ce

C
en

te
r 

an
d 

lik
el

y 
to

 r
em

ai
n 

un
de

ve
lo

pe
d.

 O
pe

n 
w

at
er

 a
cc

ou
nt

s
fo

r 
36

 9
55

 a
cr

es
 w

hi
le

 s
w

am
ps

 c
ov

er
 1

3,
 3

92
 a

cr
es

of
 e

st
ua

ry
 a

re
a.

In
di

an
 R

iv
er

.
T

he
 lo

ng
es

t, 
la

rg
es

t a
nd

 b
es

t k
nO

w
n 

co
m

po
ne

nt
 o

f 
th

e 
la

go
on

 s
ys

te
m

is
 th

e 
12

2 
m

ile
 I

nd
ia

n

R
iv

er
, 9

1 
m

ile
s 

of
 w

hi
ch

 a
re

 w
ith

in
 th

e
C

oa
st

al
 A

re
a.

W
hi

le
 g

en
er

al
ly

 c
on

si
de

re
d 

sh
al

lo
w

, t
he

 la
rg

es
t e

xp
an

se
s

of
 w

at
er

 o
ve

r 
si

x 
fe

et
 d

ee
p 

in
 th

e 
A

re
a.

 o
cc

ur
 h

er
e.

 T
he

no
rt

he
rn

 e
nd

 o
f 

th
e 

ri
ve

r 
is

 e
xt

re
m

el
y 

sh
al

lo
w

 a
nd

 e
x-

.

te
nd

s 
in

to
 a

 m
aj

or
 s

w
am

p.
It

s 
w

es
te

rn
 b

an
k 

is
 q

ui
te

 s
w

am
p-

fr
ee

 th
ro

ug
h 

m
os

t o
f 

B
re

va
rd

 C
ou

nt
y,

w
hi

le
 n

or
th

er
n

M
er

ri
tt 

Is
la

nd
 is

 c
om

po
se

d 
of

 e
xt

en
si

ve
 m

ar
sh

es
. S

w
am

p 
an

d
m

an
gr

ov
e 

is
la

nd
s 

ar
e 

co
m

m
on

 a
lo

hg
 th

e 
ri

ve
r 

in
..

.0

In
di

an
 R

iv
er

 C
ou

nt
y.

D
ep

th
s 

gr
ea

te
r 

th
an

 1
2 

fe
et

 a
re

 c
om

m
on

 f
ro

m
 C

oc
oa

 to
 M

el
bo

ur
ne

.
Fr

om
 M

el
bo

ur
ne

 to

V
al

ka
ri

a 
th

ey
 e

xc
ee

d 
si

x 
fe

et
, b

ut
 f

ro
m

 V
al

ka
ri

a 
to

Se
ba

st
ia

n 
th

e 
av

er
ag

e 
de

pt
h 

is
 a

bo
ut

 5
 f

ee
t' 

at
 m

ea
n 

lo
w

 w
at

er
.

Fr
om

 S
eb

as
tia

n 
to

 s
ou

th
er

n
In

di
an

 R
iv

er
 C

ou
nt

y 
lin

e,
 d

ep
th

s 
av

er
ag

e 
3 

fe
et

 w
ith

 m
an

y 
sh

al
lo

w
s 

le
ss

 th
an

 o
ne

 f
oo

t.

U
rb

O
i d

ev
el

op
m

en
t i

s 
po

rn
 M

on
 a

lo
ng

 th
e 

w
es

te
rn

 s
ho

re
 o

f
T

itu
sv

ill
e 

to
 S

eb
as

tia
n.

Po
llu

tio
n 

va
ri

es
 g

re
at

ly

in
 th

e 
le

ng
th

 o
f 

th
e 

ri
ve

r,
, b

ei
ng

 th
e 

lig
ht

es
t n

or
th

 o
f 

M
im

s,
 in

th
e 

no
rt

he
rn

 I
nd

ia
n 

R
iv

er
 C

ou
nt

y 
an

d 
in

 th
e 

vi
ci

ni
ty

of
 G

ra
nt

 in
 S

ou
th

 B
re

va
rd

:
Se

pt
ic

 ta
nk

s,
 s

an
ita

ry
 s

ew
er

 s
ys

te
m

s,
 s

ew
ag

e 
tr

ea
tm

en
t p

la
nt

s,
un

tr
ea

te
d 

w
as

te
 f

ro
m

bo
at

s,
 'l

if
te

r,
 a

nd
 tr

as
h 

fr
om

 s
to

rm
 s

ew
er

s 
al

l c
on

tr
ib

ut
e 

to
th

e 
pr

ob
le

m
.

A
gr

ic
ul

tu
re

 li
ne

s 
th

e 
sh

or
e 

no
rt

h 
of

T
itu

sv
ill

e 
an

d 
in

 s
ev

er
al

 lo
ca

tio
ns

 in
 I

nd
ia

n 
R

iv
er

 C
ou

nt
y.

M
aj

or
 u

nd
ev

el
op

ed
 s

ho
re

lin
es

 e
xi

st
 o

n 
M

er
ri

tt 
Is

la
nd

,

66



so
ut

h 
of

 M
el

bo
ur

ne
 B

ea
ch

 a
nd

so
ut

h 
of

 V
er

o 
B

ea
ch

. O
pe

n 
w

at
er

 c
ov

er
s

91
;6

86
 a

cr
es

, w
hi

le
 s

w
am

p 
an

d 
M

ar
sh

es

to
ta

l 2
3,

89
0 

ac
re

s.
B

an
an

a 
C

re
ek

.
th

iti
l 1

96
5 

th
is

 w
at

er
 b

od
y 

co
nn

ec
te

d
th

e 
In

di
an

 a
nd

 B
an

an
a 

R
iv

er
s 

an
d

th
er

eb
y 

pr
ov

id
ed

a 
m

ea
ns

 o
f 

w
at

er
ci

rc
ul

at
io

n 
an

d 
sm

al
l b

oa
t n

av
ig

at
io

n.
In

 th
at

 y
ea

r,
 a

 c
au

se
w

ay
 to

 c
ar

ry
gi

ga
nt

ic
 S

at
ur

n 
R

oc
ke

ts

.to
 th

ei
r 

la
un

ch
 s

ite
s 

w
as

co
ns

tr
uc

te
d 

by
 th

e 
N

at
io

na
l A

er
on

au
tic

s
an

d 
Sp

ac
e 

A
dm

in
is

tr
at

io
n,

 b
lo

ck
in

g
th

e 
cr

ee
k.

It
 -

av
er

ag
es

 2
,0

00
 f

ee
t w

id
e 

an
d

le
ss

 th
an

 2
 f

ee
t d

ee
p.

It
 w

as
 a

bo
ut

 1
0 

m
ile

s 
lo

ng
or

ig
in

al
ly

 a
nd

 h
ad

 e
xp

er
ie

nc
ed

ve
ry

 li
ttl

e 
de

ve
lo

pm
en

t
al

on
g 

its
 s

ho
re

lin
es

.
E

xc
ep

t f
or

 th
e 

N
A

SA
 in

st
al

la
tio

ns
m

os
t o

f 
th

e 
sh

or
el

in
e 

re
m

ai
ns

 u
n-

de
ve

lo
pe

d.
Po

llu
tiO

n 
is

 n
ot

 c
on

si
de

re
d 

a 
pr

ob
le

m
. O

pe
n

-w
at

er
 a

m
ou

nt
s 

to
 3

58
 a

cr
es

 a
nd

 m
ar

sh
 2

, 9
20

 a
cr

es
.

B
an

an
a 

R
iv

er
.

T
hi

s 
la

rg
e 

la
go

on
 is

 2
6 

m
ile

s 
lo

ng
at

ie
av

er
ag

es
 b

et
w

ee
n 

1I
t a

nd
 2

1f
 m

ile
s 

w
id

e.
D

ep
th

s 
as

m
uc

h 
as

 1
6 

fe
et

 b
el

ow
 m

ea
n 

lo
w

w
at

er
 c

an
 b

e 
fo

un
d,

 b
ut

 a
ve

ra
ge

de
pt

h 
is

 a
pp

ro
xi

m
at

el
y 

4 
fe

et
.

B
ro

ad
 s

ha
llo

w

fl
at

s 
ex

is
t n

ea
r 

th
e 

ed
ge

s 
of

 th
e

la
go

on
 e

xc
ep

t i
n 

th
e 

co
ns

tr
ic

te
d 

so
ut

he
rn

en
d.

 M
a 

gi
na

t-
sw

am
ps

 o
cc

ur
 a

t
th

e
/-

no
rt

he
rn

 e
nd

.
M

ar
gi

na
l s

w
am

ps
 o

cc
ur

 a
t t

he
 n

or
th

er
n

en
d 

on
 C

ap
e 

K
en

ne
dy

; M
er

ri
 t 

Is
la

nd
,

an
d,

on
 is

la
nd

s 
se

p-

ar
at

in
g 

B
an

an
a 

L
ag

oo
n 

fr
om

 B
an

an
a

R
iv

er
.

M
od

if
ic

at
io

n 
of

 th
e 

la
nd

 s
ur

fa
ce

 f
or

 S
pa

 e
C

en
te

r 
ac

tiv
iti

es
 h

as
 f

ill
ed

-4
,

in
 a

 c
on

si
de

ra
bl

e 
am

ou
nt

 o
f 

sw
am

p
an

d 
op

en
 w

at
er

 k
ir

 r
oc

ke
t c

on
st

ru
ct

io
n

si
te

s 
an

d/
 a

us
ew

ay
s 

to
 la

un
ch

in
g

-p
la

t-

fo
rm

s.
 A

t C
oc

oa
 B

ea
ch

, t
he

T
ho

us
an

d 
Is

la
nd

s 
w

er
e 

m
ai

nl
y

m
an

gr
ov

e 
bu

t h
av

e 
be

en
lle

d 
ex

te
ns

iv
el

y.
 A

 la
rg

e 
'-

m
ar

sh
y 

ar
ea

 li
es

 o
n 

th
e 

ea
st

sh
or

e 
of

 th
e 

ri
ve

r,
4,

 s
ou

th
 to

 P
at

ri
ck

A
ir

 F
or

ce
 B

as
e.

I
T

e 
ri

ve
r 

is
 c

on
si

de
re

d 
to

be

qu
itp

 h
ea

vi
ly

 p
ol

lu
te

d.
 O

pe
n

la
go

on
 is

 p
re

do
m

in
an

t w
ith

 4
7,

 6
76

 a
cr

es
w

hi
le

 a
dj

oi
ni

ng
 *

am
ps

 a
nd

 m
ar

sh
to

ta
l

11
, 2

85
 a

cr
es

.
N

ew
fo

un
d 

H
ar

bo
r 

an
d 

Sy
ke

s 
C

re
ek

.
T

hi
s 

ba
y 

an
d 

st
re

am
 e

xt
en

d 
fr

om
th

e 
B

an
an

a
iv

er
 n

or
th

w
ar

d 
in

to
 th

e

in
te

ri
or

 o
f 

M
er

ri
tt 

Is
la

nd
 f

or
9 

m
ile

s 
an

d 
th

en
 a

 c
an

al
 e

xt
en

ds
6 

m
ile

s 
fu

rt
he

r 
no

rt
h.

Sh
or

el
in

es
 a

re
 g

en
er

al
ly

sw
am

py
 w

ith
 m

an
gr

ov
e

an
d 

m
ar

sh
 to

 th
e 

so
ut

h 
an

d 
he

av
ily

w
oo

de
d 

ar
ea

s 
fu

ith
er

no
rt

h.
O

ily
 H

or
ti 

Po
in

t o
n 

th
e

so
ut

he
as

t l
ac

ks
 th

is
 s

w
am

py
ch

ar
ac

te
ri

st
ic

.
U

rb
an

 d
ev

el
op

m
en

t h
as

 b
ee

n 
qu

ite
ex

te
ns

iv
e 

in
 r

ec
en

t y
ea

rs
 f

ro
m

 th
e

B
ar

ge
 C

an
al

 s
ou

th
w

ar
d 

an
d

la
rg

e 
ac

re
ag

es
 o

f 
m

ar
sh

la
nd

 h
av

e
be

en
 f

ill
ed

.
C

itr
us

 g
ro

ve
s 

ar
e 

co
m

m
on

 a
lo

ng
th

e

w
at

er
 b

od
y 

bu
t a

re
 b

ei
ng

pa
rt

ly
 d

is
pl

ac
ed

 b
y 

su
bd

iv
is

io
ns

.
Po

llu
tio

n 
is

 c
on

si
de

re
d 

a 
m

aj
oh

pd
bl

em
he

re
, c

om
in

g

pr
im

ar
ily

 f
ro

m
 s

ep
tic

 ta
nk

s,
 s

ew
ag

e
tr

ea
tm

en
t p

la
nt

s,
 a

nd
 tr

as
h 

fr
om

ad
jo

in
in

g 
ur

ba
n 

de
ve

lo
pm

en
t.

D
ep

th
s 

ar
e

qu
ite

 s
ha

llo
w

 h
ej

re
av

er
ag

in
g 

ab
ou

t t
hr

ee
 f

ee
t.

T
he

re
 a

re
 6

,7
82

 a
cr

es
 o

f 
op

en
 w

at
er

an
d 

1,
14

8 
ac

re
s 

of
 s

w
am

p
ar

id
-

67



an
d 

m
ar

sh
 in

 th
is

 h
yd

ro
gr

ap
hi

c 
un

it.
Se

ba
st

ia
n 

R
iv

er
. O

n 
th

e 
B

re
va

rd
-I

nd
ia

n 
R

iv
er

 C
ou

nt
y 

lin
e 

ex
te

nd
in

g
w

es
tw

ar
d 

is
 th

e 
Se

ba
st

ia
n 

R
iv

er
 o

r

C
re

ek
. A

bo
ut

 f
ou

r 
m

ile
s 

w
es

t o
f 

th
e 

In
di

an
 R

iv
er

 it
 d

iv
id

es
 in

to
 tw

o
no

rt
h 

an
d 

so
ut

h 
pr

on
gs

. T
he

 n
or

th
 p

ro
ng

dr
ai

ns
 s

ou
th

ea
st

er
n 

B
re

vk
rd

 C
ou

nt
y 

an
d 

th
e 

so
ut

h 
pr

on
g

ex
te

nd
s 

so
m

e 
ei

gh
t M

ile
s 

in
to

 I
nd

ia
n 

R
iv

er
 C

ou
nt

y.
E

x-
/

t2
ns

iv
e 

ag
ri

cu
ltr

ua
l d

ra
in

ag
e 

pr
og

ra
m

s 
ha

ve
 c

on
ne

ct
ed

 m
aj

or
ca

na
ls

..t
o 

th
es

e 
br

an
ch

es
 r

es
ul

tin
g 

in
 a

 g
re

at
ly

 in
-

cr
ea

se
d 

w
at

er
 a

nd
 s

ed
im

en
t l

oa
d 

fo
r 

th
e 

ri
ve

r.
Su

bd
iv

is
io

n 
de

ve
lo

pm
en

t h
as

 b
ee

n 
co

m
m

on
 in

 th
e 

lo
w

er
 r

ea
ch

es
 o

f
.

.

th
e 

st
re

am
.

Po
llu

tio
n 

fr
om

 b
ot

h 
ur

ba
n 

an
d 

ag
ri

cu
ltu

ra
l s

ou
rc

es
 h

as
 c

au
se

d
m

aj
or

 p
ro

bl
em

s 
he

re
 a

nd
 in

 n
ea

rb
y

w
aor

tio
ns

 o
f 

th
e 

In
di

an
 R

iv
er

.
D

ep
th

s 
ar

e 
le

ss
 th

an
 s

ix
 f

ee
t a

t t
he

 m
ou

th
 a

nd
 b

ec
om

e 
m

or
e

sh
al

lo
w

 u
ps

tr
ea

m
. O

pe
n

er
 c

ov
er

s 
48

ff
 a

cr
es

 a
nd

 h
ea

vi
ly

 w
oo

de
d

sw
am

p'
18

0 
ac

re
s.

$

V
..

68



T
E

A
C

H
E

R
 C

O
M

M
E

N
T

 N
O

. 8
:

Se
w

ag
e 

T
re

at
m

en
t

B
A

C
K

G
R

O
U

N
D

: A
ft

er
 s

ew
ag

e 
is

 c
ol

le
ct

ed
 in

 p
ub

lic
 s

ew
er

s 
an

d 
br

ou
gh

t t
o 

a 
ce

nt
ra

l
po

in
t, 

it 
m

ay
 r

ec
ei

ve
 o

nl
y

pr
im

ar
y 

tr
ea

tm
en

t o
r

pe
A

ps
pr

im
ar

y 
an

d 
se

co
nd

ar
y 

tr
ea

tm
en

t.
In

 a
 f

ew
 in

st
an

ce
s 

it 
m

ay
 a

ls
o 

re
ce

iv
e 

te
r-

tia
ry

 tr
ea

tm
en

t.
T

he
se

 a
re

 g
en

er
al

 te
rm

s 
us

ed
 to

 d
es

cr
ib

e 
th

e 
de

gr
ee

 to
 w

hi
ch

 w
as

te
w

at
er

 is
 c

le
an

ed
 b

ef
or

e 
it

is
 p

ut
 in

to
 a

 r
iv

er
 o

r 
la

ke
 o

r 
us

ed
 a

ga
in

.
Si

nc
e 

se
w

ag
e 

tr
ea

tm
en

t p
la

nt
s 

ar
e 

no
t a

ll 
al

ik
e,

 y
ou

 m
ay

 s
ee

 d
if

fe
re

nt
'

M
et

ho
ds

 o
f 

tr
ea

tm
en

t t
ha

n 
th

os
e 

m
en

tio
ne

d 
he

re
 if

 y
ou

 v
is

it 
th

e 
tr

ea
tm

en
t p

la
nt

 in
 y

ou
r 

co
m

m
un

ity
.

If
 w

e 
co

nt
in

ue
 to

 u
se

 w
at

er
 to

 m
ov

e 
se

w
ag

e 
an

d 
or

ga
ni

c 
w

as
te

s 
an

d
st

ill
 e

xp
ec

t r
el

at
iv

el
y 

cl
ea

n 
st

re
am

s,

ri
ve

rs
, a

nd
 la

ke
s;

 w
e 

m
us

t p
ro

pe
rl

y 
pr

oc
es

s 
ou

r 
hu

ge
 q

ua
nt

iti
es

of
 s

ew
ag

e 
an

d 
w

as
te

s 
so

 th
ey

 w
ill

 n
ot

 p
ol

lu
te

st
re

am
s.

T
hi

s 
is

 th
e 

pu
rp

os
e 

of
 s

ew
ag

e-
tr

ea
tm

en
t p

la
nt

s.
C

iti
es

 a
nd

 to
w

ns
 u

su
al

ly
 c

on
st

ru
ct

 a
nd

 o
pe

ra
te

 th
ei

r

ow
n 

ce
nt

ra
l s

ew
ag

e-
tr

ea
tm

en
t p

la
nt

s.
In

 a
dd

iti
on

 to
 r

ec
ei

vi
ng

 th
e 

se
w

ag
e 

fr
om

 h
om

es
, h

os
pi

ta
ls

, g
ar

ag
es

,
ho

te
ls

,

an
d 

ot
he

r 
bu

si
ne

ss
es

; t
he

y 
ge

ne
ra

lly
 s

er
ve

 s
om

e 
in

du
st

ri
es

.
H

ow
ev

er
, n

um
er

ou
s 

in
du

st
ri

al
 p

la
nt

s 
m

ai
nt

ai
n 

th
ei

r

ow
n 

fa
ci

lit
ie

s 
fo

r 
tr

ea
tin

g 
se

w
ag

e 
be

fo
re

 r
ed

ir
ec

tin
g

th
e 

w
at

er
 th

ey
'v

e 
us

ed
 b

ac
k 

in
to

 th
e 

ri
ve

r.
A

lth
ou

gh
 n

ew
 p

la
nt

s 
an

d 
ad

di
tio

ns
 to

 e
xi

st
in

g 
pl

an
ts

 a
re

 b
ei

ng
 c

on
st

ru
ct

ed
,

ci
tie

s 
an

d 
to

w
ns

 g
en

er
al

ly
 a

re

no
t b

ui
ld

in
g

se
w

ag
e-

tr
ea

tm
en

th
5r

an
ts

fa
st

 e
no

ug
h 

to
 k

ee
p 

up
 w

ith
 th

e 
ne

ed
 f

or
 th

em
.

M
an

y 
ci

tie
s 

an
d 

to
w

ns
 u

se

se
w

ag
e-

tie
at

m
en

t p
la

nt
s 

de
si

gn
ed

 a
nd

 b
ui

lt 
ye

ar
s 

ag
o,

 a
nd

 th
es

e 
ar

e 
ov

er
lo

ad
ed

 a
s 

th
e

ci
tie

s 
an

d 
to

w
ns

 g
ro

w
 in

si
ze

 a
nd

 p
eo

pl
e 

us
e 

m
or

e 
w

at
er

. I
n 

m
an

y 
la

rg
e 

ci
tie

s,
 s

to
rm

dr
ai

ns
 b

ui
lt 

to
 h

an
dl

e 
th

e 
ru

no
ff

 f
ro

m
 c

ity
 s

tr
ee

ts

fl
ow

 d
ir

ec
tly

 in
to

 th
e 

se
w

er
 s

ys
te

m
. W

he
n 

th
er

e 
is

 m
uc

h 
ra

in
,

th
e 

gr
ea

t a
m

ou
nt

 o
f 

ru
no

ff
 c

an
no

t b
e 

ta
ke

n 
ca

re

of
 b

y 
th

e 
se

w
ag

e-
tr

ea
tm

en
t p

la
nt

, s
o 

so
m

e 
ef

fl
ue

nt
 f

lo
w

s
di

re
ct

ly
 in

to
 a

 r
iv

er
 o

r 
la

ke
, c

ar
ry

in
g 

ra
w

 s
ew

ag
e 

al
on

g

w
ith

 it
.

Id
ea

lly
, s

to
rm

-d
ra

in
ag

e 
sy

st
em

s 
an

d 
se

w
er

 s
ys

te
m

s 
sh

ou
ld

 b
e 

co
m

pl
et

el
y

se
pa

ra
te

, b
ut

 th
is

 is
 a

 v
er

y

ex
pe

ns
iv

e 
ty

pe
 o

f 
op

er
at

io
n.

T
he

 n
ew

er
 c

ity
 a

nd
 u

rb
an

 ty
pe

 o
f 

de
si

gn
 p

la
nn

in
g 

in
si

st
s 

on
 s

ep
ar

at
io

n
of

 u
til

ity
 d

ra
in

ag
e 

an
d 

se
w

ag
e 

sy
st

em
s

bu
t m

os
t p

la
nn

in
g 

st
ud

ie
s 

ha
ve

 s
ho

w
n 

th
at

 th
e 

co
st

is
 to

o 
pr

oh
ib

iti
ve

to
 a

tte
m

pt
 r

ed
es

ig
n 

of
 a

,la
rg

e 
ci

ty
 c

om
bi

ne
d

fa
ci

lit
y. T

he
 d

ec
is

io
n 

to
 th

e 
sp

ec
if

ic
 m

et
ho

d 
of

 tr
ea

tm
en

t t
o 

be
 u

se
d,

 d
ep

en
ds

la
re

ly
 o

n 
th

e 
st

re
ng

th
 a

nd
 q

ua
nt

ity
 o

f

th
e 

se
w

ag
e 

in
 r

el
at

io
n 

to
 th

e 
na

tu
re

 a
nd

vo
lu

m
e 

of
 th

e 
w

at
er

 (
ri

ve
r,

 s
tr

ea
m

, l
ak

e,
 r

es
er

vo
ir

) 
in

to
w

hi
ch

 th
e

69



tr
ea

te
d 

w
as

te
 w

at
er

'is
 to

 b
e 

di
sc

ha
rg

ed
.

Pr
im

ar
y 

T
re

at
m

en
t. 

T
hi

s 
m

ai
nl

y 
in

vo
lv

es
re

m
ov

al
 o

f 
th

e 
so

lid
s 

fr
om

 w
as

te
 w

at
er

.
T

hi
s 

ty
pe

 o
f 

tr
ea

t-

m
en

t i
s 

th
e 

on
ly

 k
in

d 
m

an
y 

to
w

ns
 u

se
,

bu
t t

he
re

 a
re

 d
if

fe
re

nt
 m

et
ho

ds
 o

f 
ac

co
m

pl
is

hi
ng

it.
T

he
 f

ir
st

 s
te

p 
in

pr
im

ar
y 

tr
ea

tm
en

t i
s 

us
ua

lly
 s

om
e 

ty
pe

 o
f 

sc
re

en
to

 tr
ap

 th
e 

st
ic

ks
, r

ag
s,

 a
nd

 o
th

er
la

rg
e 

ob
je

ct
s.

 O
r 

al
l t

he

se
w

ag
e 

m
ay

 p
as

s 
th

ro
ug

h 
a

gr
in

de
r 

th
at

 c
ho

ps
 u

p 
th

es
e 

la
rg

e 
ob

je
ct

s.
In

 th
e 

ne
xt

 s
te

p,
 th

e 
se

w
ag

e 
m

ov
es

 s
lo

w
ly

th
ro

ug
h 

a 
gr

it 
ch

am
be

r 
w

he
re

 s
to

ne
s,

 s
an

d 
an

d
ot

he
r 

he
av

y 
in

or
ga

ni
c 

m
at

er
ia

ls
 s

in
k 

to
 th

e
bo

tto
m

 a
nd

 th
en

 a
re

re
m

O
ve

d 
fr

om
 th

e 
ch

am
be

r.
N

es
t, 

th
e 

w
as

te
 w

at
er

 -
- 

al
so

 c
al

le
d 

ef
fl

ue
nt

 -
- 

go
es

to
 a

 s
et

tli
ng

 ta
nk

; i
t s

ta
ys

th
er

e 
lo

ng
 e

no
ug

h 
fo

r 
or

ga
ni

c 
m

at
te

r 
an

d
fi

ne
 p

ar
tic

le
s 

of
 o

th
er

 m
at

er
ia

l t
o 

se
ttl

e 
so

th
ey

 c
an

 b
e 

co
lle

ct
ed

, a
nd

 to

to
 a

llo
w

 s
cu

m
 a

nd
 g

re
as

e 
to

 f
lo

at
 to

th
e 

su
rf

ac
e 

w
he

re
 th

ey
 a

re
 s

ki
m

m
ed

 o
ff

C
er

ta
in

 c
he

m
ic

al
s 

ca
n 

be
 a

dd
ed

 to

th
e 

se
ttl

in
g 

ta
nk

 to
 c

au
se

 th
e 

fi
ne

 p
ar

tic
le

s
to

 c
lin

g 
to

ge
th

er
 a

nd
 s

et
tle

 o
ut

 f
as

te
r.

In
 p

ri
m

ar
y 

tr
ea

tm
en

t, 
th

e 
ef

fl
ue

nt
 f

ro
m

 th
e

se
ttl

in
g 

ta
nk

 is
 d

is
ch

ar
ge

d 
in

to
 a

 r
iv

er
 o

r 
st

re
am

 o
r

al
lo

w
ed

to
 s

oa
k 

in
to

 th
e 

la
nd

.
So

m
et

im
es

, a
s 

th
e 

ef
fl

ue
nt

 f
lo

w
s 

ou
t o

f 
th

e 
se

ttl
in

g
ta

nk
, i

t i
s 

tr
ea

te
d 

w
ith

 c
hl

or
in

e 
to

 k
ill

ha
rn

if
ul

 b
ac

te
ri

a.
T

he
 c

ol
le

ct
ed

 s
ol

id
s 

--
 c

al
le

d 
sl

ud
ge

 -
- 

fr
om

th
e 

bo
tto

m
of

 th
e 

se
ttl

in
g 

ta
nk

 th
en

 g
o 

to
 a

sl
ud

ge
 c

ha
m

be
r 

or

di
ge

st
er

 w
he

7 
de

co
m

po
si

ng
 b

ac
te

ri
a 

go
to

 w
or

k 
O

n 
th

em
. T

he
 d

ig
es

te
d 

sl
ud

ge
 th

en
 g

oe
s

to
 a

 d
ry

in
g 

be
d 

an
d 

af
te

r

it 
is

 d
ry

 it
 m

a\
be

bu
rn

ee
d.

or
 b

ur
ie

d 
or

 it
 c

an
 b

e 
pu

t o
n 

th
e 

la
nd

 a
s 

a 
so

il 
co

nd
iti

on
er

-f
er

til
iz

er
.

In
 te

rm
s 

of
 r

ed
uc

tio
n 

in
 B

io
lo

gi
ca

l
O

xy
ge

n 
D

em
an

d,
 P

ri
m

ar
y 

tr
ea

tm
en

t r
es

ul
ts

 in
 a

40
%

 r
ed

uc
tio

n 
(a

pp
ro

xi
-

m
at

e)
. Se

co
nd

ar
y 

T
re

at
m

en
t.

O
ft

en
, t

he
 e

ff
lu

en
t r

es
ul

tin
g 

fr
om

 p
ri

m
ar

y 
tr

ea
tm

en
t

is
 n

ot
 c

le
an

 e
no

ug
h,

 s
o 

se
co

nd
ar

y

tr
ea

tm
en

t i
s 

no
t c

le
an

 e
no

ug
h,

 s
o 

se
co

nd
ar

y
tr

ea
tm

en
t m

us
t b

e 
pr

ac
tic

ed
.

In
 s

ec
on

da
ry

 tr
ea

tm
en

t, 
th

e 
w

as
te

 w
at

er

go
es

 th
ro

ug
h 

al
l t

ht
 s

te
ps

 in
pr

im
ar

y 
tr

ea
tm

en
t a

nd
 th

en
 th

ro
ug

h 
on

e 
of

 tw
o 

pr
oc

es
se

s
fo

r 
fu

rt
he

r 
or

ga
ni

c 
de

co
m

-

po
si

tio
n 

of
 w

as
te

s.
B

ot
h 

pr
oc

es
se

s 
de

pe
nd

 u
po

n 
bi

ol
og

ic
al

 a
ct

io
n 

an
d

bo
th

 r
eq

ui
re

 o
xy

ge
n,

 th
e 

ox
yg

en
 is

 s
up

pl
ie

d

by
 s

pr
ay

in
g 

th
e 

ef
fl

ue
nt

 in
to

 th
e 

ai
r 

or
 b

y
pu

m
pi

nt
 a

ir
 in

to
 it

 (
ae

ra
tio

n)
.

In
 o

ne
 o

f 
th

e.
 p

ro
ce

ss
es

, t
he

 e
ff

lu
en

t g
oe

s 
fr

om
pr

im
ar

y 
se

ttl
in

g 
ta

nk
 to

 a
 tr

ic
kl

in
g 

fi
lte

r
in

 w
hi

ch
 it

 p
as

se
s

70



...

sl
ow

ly
 o

ve
r 

st
on

es
 o

r 
ot

he
r 

m
at

er
ia

l w
he

re
 b

io
lo

gi
ca

l g
ro

w
th

de
co

m
po

se
 th

e 
w

as
te

 s
til

l i
n 

th
e 

ef
fl

ue
nt

.
T

he

pu
rp

os
e 

of
 th

e 
st

on
es

an
dq

4h
er

 m
at

er
ia

l i
n 

th
e 

tr
ic

kl
in

g 
fi

lte
r 

is
 n

ot
 to

 f
ilt

er
 o

ut
 th

e 
so

lid
s 

bu
t t

o 
pr

ov
id

e 
as

m
uc

h

su
rf

ac
e 

ar
ea

 a
s 

po
ss

ib
le

 w
he

re
 th

er
e 

is
 o

xy
ge

n 
so

 th
at

 th
e 

bi
ol

og
ic

al
 g

ro
w

th
s 

ca
n 

liv
e 

an
d

do
 th

ei
r 

w
or

k 
in

 th
e

ot
he

r 
ba

si
c 

se
co

nd
ar

y 
pr

oc
es

s,
 e

ff
lu

en
t f

ro
m

 th
e

pr
im

ar
y 

se
ttl

in
g 

ta
nk

 g
oe

s 
in

to
 a

 s
lu

dg
e 

ta
nk

 w
he

re
 a

ct
iv

at
ed

sl
ud

ge
 -

- 
m

at
er

ia
l t

ha
t h

as
 v

ar
io

us
 b

io
lo

gi
ca

l g
ro

w
th

si
n

it-
- 

co
m

pl
et

es
 th

e 
pr

oc
es

s 
of

 d
ec

om
po

si
ng

 o
rg

an
ic

m
at

er
ia

ls
.

W
hi

le
 th

e 
ef

fl
ue

nt
 r

em
ai

ns
 in

 th
e 

sl
ud

ge
 ta

nk
, i

t i
s 

co
nt

in
uo

us
ly

ae
ra

te
d.

.

T
he

 e
ff

lu
en

t f
ro

m
 e

ith
er

 th
e 

tr
ic

kl
in

g 
fi

lte
r 

or
 th

e 
ac

tiv
at

ed
sl

ud
ge

 ta
nk

 th
en

 g
oe

s 
to

.a
 s

ec
on

da
ry

 s
et

tli
ng

ta
nk

 to
 th

e 
sl

ud
ge

 c
ha

m
be

r 
or

 d
ig

es
te

r.
 A

s 
it 

fl
ow

s 
fr

om
th

e 
se

co
nd

ar
y 

se
ttl

in
g 

ta
nk

, t
he

 e
ff

lu
en

t i
s 

tr
ea

te
d 

w
ith

ch
lo

ri
ne

 b
ef

or
e 

be
in

g 
re

le
as

ed
 in

to
 a

 s
tr

ea
m

, r
iv

er
, o

r
la

ke
, o

r 
be

in
g 

al
lo

w
ed

 to
 s

oa
k 

in
to

 th
e 

ea
rt

h

B
O

D
 is

 r
ed

uc
ed

 a
n 

ad
di

tio
na

l 4
5-

55
%

 f
or

 a
 to

ta
l o

f
85

-9
5%

 B
O

D
 r

em
ov

al
.

C
os

ts
 m

ou
nt

 r
ap

id
ly

 w
he

n 
90

%

B
O

D
 r

em
ov

al
 is

 a
pp

ro
ac

he
d.

T
er

tia
ry

 T
re

at
m

en
t.

B
ut

 e
ve

n 
se

co
nd

ar
y 

tr
ea

tm
en

t d
oe

sn
't 

ge
t w

as
te

 w
at

er
 c

le
an

en
ou

gh
 in

 s
om

e 
si

tu
at

io
ns

.

So
 te

rt
ia

ry
 tr

ea
tm

en
t i

s 
us

ed
 a

ft
er

 th
e 

w
as

te
 w

at
er

 g
oe

s
th

ro
gu

h 
pr

im
ar

y 
an

d 
se

co
nd

ar
y 

tr
ea

tm
en

t.
A

ft
er

 te
r-

C
"

tia
ry

 tr
ea

tm
en

t, 
th

e 
w

as
te

 w
at

er
 is

 a
ct

ua
lly

 c
le

an
en

ou
gh

 to
 b

e 
ru

n 
th

ro
ug

h 
a 

ci
ty

's
 w

at
er

-t
re

at
m

en
t p

ro
ce

ss
fo

r

w
at

er
 to

 b
e 

us
ed

 in
 h

om
es

.
to

V
er

y 
lit

tle
 w

as
te

 w
at

er
 n

ow
 r

ec
ei

ve
s 

te
rt

ia
ry

 tr
ea

tm
en

t, 
an

d
th

en
 E

. i
s 

no
 ty

pi
ca

l t
er

tia
ry

 tr
ea

tm
en

t p
la

nt
.

T
he

 p
ro

ce
ss

 u
se

d 
de

pe
nd

s 
up

on
 th

e 
sp

ec
if

ic
 n

ee
d 

fo
r

fu
rt

he
r 

tr
ea

tm
en

t o
f 

th
e 

ef
fl

ue
nt

 a
ft

er
 it

 h
as

 r
ec

ei
ve

d 
se

c-

on
da

ry
 tr

ea
tm

en
t.

T
er

tia
ry

 tr
ea

tm
en

t c
on

si
st

s 
of

 s
lo

w
 o

r 
ra

pi
d 

fi
lte

ri
ng

 o
f.

th
e

ef
fl

ue
nt

 th
ro

ug
h 

sa
nd

 to
 r

em
ov

e

di
ss

ol
ve

d 
so

lid
s.

It
 c

ou
ld

 b
e 

ae
ra

tio
n 

to
 f

oa
m

 o
ut

 d
et

er
ge

nt
s.

It
 m

ig
ht

 b
e 

by
 u

se
 o

f 
ch

em
ic

al
 p

re
ci

pi
ta

tio
n 

w
ith

al
um

'o
r 

si
lic

a 
to

 s
et

tle
 o

ut
 s

ol
id

s.
O

r 
it 

co
ul

d 
be

 s
up

er
ch

lo
ri

na
tio

n 
fo

llo
w

ed
 b

y 
de

ch
lo

ri
na

tio
n 

to
 e

ns
ur

e
ki

lli
ng

of
 h

ar
m

fu
l b

ac
te

ri
a 

an
d 

di
se

as
e-

be
ar

in
g 

or
ga

ni
sm

s.
O

ne
 im

po
rt

an
t t

hi
ng

 to
 r

em
em

be
r 

is
 th

at
 w

as
te

 w
at

er
pr

op
er

ly
 tr

ea
te

d 
is

 n
o 

lo
ng

er
 w

at
er

 w
as

te
d.

It
 is

go
od

 w
at

er
 a

nd
 c

an
 b

e 
us

ed
 a

ga
in

.
A

no
th

er
 im

po
rt

an
t f

ac
t i

s 
th

at
 tr

ea
tm

en
t o

f 
w

as
te

 w
at

er
he

lp
s 

pr
ev

en
t t

he

gr
ea

t d
am

ag
e 

th
at

 s
ew

ag
e 

an
d 

or
ga

ni
c 

w
as

te
s 

do
 w

he
n

th
ey

 g
et

 in
to

 S
tr

ea
m

s,
 r

iv
er

s,
 a

nd
 la

ke
s.

A
s 

w
e 

tr
ac

ed

th
e 

di
ff

er
en

t m
et

ho
ds

 o
f 

tr
ea

tin
g 

w
as

te
 w

at
er

, y
ou

 m
ay

 h
av

e 
ob

se
rv

ed
 th

at
al

l s
ew

ag
e 

tr
ea

tm
en

t i
s 

si
m

ila
r 

to

na
tu

re
's

 e
nd

le
ss

 c
he

m
ic

al
 a

nd
 p

hy
si

ca
l w

at
er

-p
ur

if
yi

ng
 p

ro
ce

ss
es

.
B

ut
 n

at
ur

el
s 

pr
oc

es
se

s 
ta

ke
 a

 lo
ng

 ti
m

e 
an

d

lic
f

71



th
ey

 s
im

pl
y 

ca
nn

ot
 ta

ke
 c

ar
e 

of
 th

e
hu

ge
 a

m
ou

nt
so

f 
w

as
te

 m
an

 w
an

ts
 to

ge
t r

id
 o

f 
ea

ch
 d

ay
.

Pr
im

ar
y,

 s
ec

on
da

ry
,

an
d 

te
rt

ia
ry

 w
as

te
-w

at
er

 tr
ea

tm
en

t
do

es
 th

e 
sa

m
e 

th
in

g 
na

tu
re

 d
oe

s,
 o

nl
y 

fa
st

er
an

d 
un

de
r 

co
nt

ro
lle

d 
co

nd
iti

on
s.

W
hy

 d
on

't 
al

l c
iti

es
 a

nd
 in

du
st

ri
es

tr
ea

t t
he

ir
 w

as
te

 w
at

er
 s

o 
th

ey
 c

an
 u

se
it 

ag
ai

n?
It

 is
 p

ri
m

ar
ily

 a
 m

at
te

r 
of

hi
gh

 c
os

ts
.

T

i

W
..

So
il 

an
d 

W
at

er
 C

on
se

rv
at

io
n,

B
oy

 S
co

ut
s 

of
 A

m
er

ic
a,

 N
ew

 J
er

se
y,

19
68

>

72



T
E

A
C

H
E

R
 C

O
M

M
E

N
T

 N
O

, 9
:

E
st

ua
ri

ne
 A

lte
ra

tio
n

T
ab

le
 2

 p
re

se
nt

s 
in

 ta
bu

la
r 

fo
rm

 th
e 

to
ta

l a
ni

ou
nt

 o
f 

al
te

ra
tio

n
w

hi
ch

 h
as

 'o
cc

ur
re

d 
in

 e
st

ua
ri

es
 o

f 
th

e 
C

oa
st

al

A
re

a 
th

ro
ug

h 
19

65
.

T
hi

s 
se

ct
io

n 
w

ill
 e

xp
la

in
 th

e 
si

m
pl

if
ie

d 
fo

rm
 th

e 
ph

ys
ic

al
 c

ha
ng

es
w

hi
ch

 h
av

e 
oc

cc
ur

re
d 

in

co
as

ta
l h

yd
ro

lo
gy

 s
in

ce
 th

e 
be

gi
nn

in
g 

of
 E

ur
po

ea
n 

se
ttl

em
en

t:
T

he
 ju

dg
em

en
t o

f 
th

e 
pu

bl
ic

 p
ur

po
se

, e
ff

ec
tiv

en
es

s,

ad
va

nt
ag

es
 a

nd
 d

is
ad

va
nt

ag
es

 m
us

t o
f 

ne
ce

ss
ity

, b
e 

le
ft

 to
 th

os
e 

co
m

pe
te

nt
in

 th
e 

fi
el

ds
 o

f 
en

gi
ne

er
in

g,
 m

os
qu

ito

co
nt

ro
l, 

zo
ol

og
y,

 m
ar

in
e 

bi
ol

og
y,

 e
tc

.
T

he
 e

xt
en

t o
f 

al
te

ra
tio

n 
sh

ou
ld

 b
e 

so
m

et
hi

ng
 o

f 
w

hi
ch

 a
ll 

ar
e

w
el

l a
w

ar
e.

T
he

 f
ol

lo
w

in
g 

ca
te

go
ri

es
 o

f 
al

te
ra

tio
n 

w
er

e 
us

ed
in

 th
e 

st
ud

y:

1.
Fi

ll 
ex

te
nd

in
g 

ab
ov

e 
m

ea
n 

hi
gh

 w
at

er
.

5.
D

ik
ed

 a
nd

 f
lo

od
ed

 m
ar

sh
 o

r 
sw

am
p.

2.
Fi

ll 
no

t e
xt

en
di

ng
 a

bo
ve

 m
ea

n 
hi

gh
 w

at
er

.
6.

D
re

dg
ed

 a
re

as
 e

vi
de

nt
 f

ro
m

 a
er

ia
l p

ho
to

gr
ap

hy
.

3.
Sh

oa
lin

g-
ca

us
ed

 b
y 

w
or

ks
 o

f 
m

an
.

7.
M

ar
sh

 o
r 

sw
am

p 
di

tc
he

d 
fo

r 
m

os
qu

ito
 c

on
tr

ol
.

4.
D

ik
ed

 m
ar

sh
 o

r 
sw

am
p.

8.
In

 a
dd

iti
on

 to
 th

e 
ab

ov
e 

al
te

ra
tio

ns
, s

ho
re

lin
e 

w
as

co
ns

id
er

ed
 a

lte
re

d 
if

 e
ith

er
 u

rb
an

 o
r 

ag
ri

cu
ltu

ra
l

de
ve

lo
pm

en
t c

am
e 

to
 w

ith
in

 5
00

 f
ee

t o
f 

th
e 

ed
ge

 o
f

th
e 

es
tu

ar
y.

T
he

 e
vi

de
nc

e 
in

di
ca

te
s 

th
at

 m
os

qu
ito

 c
on

tr
ol

 w
or

ks
, w

hi
ch

in
cl

ud
e 

so
m

e 
fi

ll 
bu

t m
ai

nl
y 

di
tc

hi
ng

, d
ik

in
g,

or
 f

lo
od

in
g 

sw
am

p 
an

d 
m

ar
sh

 a
re

as
 a

re
by

 f
ar

 th
e 

m
os

t e
xt

en
si

ve
 ty

pe
 o

f 
al

te
ra

tio
n.

A
lte

ra
tio

ns
 f

or
 n

av
ig

at
io

na
l

pu
rp

os
es

 a
re

 n
ex

t i
n 

th
e 

ar
ea

: c
au

se
w

ay
s

an
d 

ot
he

r 
pu

bl
ic

 w
or

ks
 a

re
 th

ir
d 

in
 e

xt
en

t, 
w

hi
le

 p
ri

va
te

 a
lte

ra
tio

ns

ar
e 

fo
ur

th
.

Se
ve

ra
l t

yp
es

 o
f 

al
te

ra
tio

n 
ha

ve
 n

ot
 b

ee
n 

in
cl

ud
ed

 in
, t

he
se

de
te

rm
in

at
io

ns
 d

ue
 to

 la
ck

 o
f 

ba
si

c 
in

fo
rm

at
io

n.

Po
llu

tio
n 

of
 v

ar
yi

ng
 ty

pe
s 

an
d 

de
gr

ee
s 

ar
e 

kn
ow

n 
to

 e
xi

st
in

 m
an

y 
lo

ca
tio

ns
 b

ut
 h

as
 n

ot
 b

ee
n 

co
ns

id
er

ed
 h

er
e.

Si
lta

tio
n 

no
t r

es
ul

tin
g 

in
 m

aj
or

 s
ho

al
s 

is
 n

ot
 e

vi
de

nt
 w

ith
ou

t
de

ta
ile

d 
st

ud
ie

s 
on

 lo
ca

tio
n 

an
d 

is
 th

er
ef

or
e 

no
t i

n-

cl
ud

ed
.

C
ha

ng
es

 in
 b

io
lo

gi
ca

l c
om

po
si

tio
n 

of
 th

e 
es

tu
ar

y 
ar

e 
no

t k
no

w
n 

in
su

ff
ic

ie
nt

 d
et

ai
l t

o 
be

 in
cl

ud
ed

.

T
he

 C
oa

st
al

 A
re

a.
 E

as
t C

en
tr

al
Fl

or
id

a 
R

eg
io

na
l P

la
nn

in
g 

C
ou

nc
il 

St
af

f,
 T

itu
sv

ill
e,

Fl
or

id
a.

 O
ct

ob
er

 1
96

9,
 p

p.
 1

1 
-1

2.

73



T
ab

le
 2

A
L
T
E
E
A
2
I
L
N
 
2
N

F
4
:
7

:
A

P
 
F
A

T
o
t
a
l
 
E
s
t
u
a
r
y
 
A
r
e
a

T
o
t
a
l
 
A
r
e
a
 
A
l
t
e
r
e
d

T
o
t
a
l
 
S
h
o
r
e

S
h
o
r
e
l
i
n
e

T
o
t
a
l

L
i
n
e

A
f
f
e
c
t
e
d

O
p
e
n
 
W
a
t
e
r

S
w
a
m
o

E
s
t
u
a
r
y

O
p
e
n
 
W
a
t
e
r

S
w
a
m
p

T
o
t
a
l

C
o
a
s
t
a
l
 
V
o
l
u
s
i
-
i
 
C
o
u
n
t
y

/

A
r
e
a

3
1
,
7
1
4

2
8
,
2
0
3

6
0
,
4
2
5

2
,
6
7
0

7
,
4
9
1

1
0
,
1
6
1

3
5
9
.
3

6
2
.
9

P
e
r
c
e
n
t
 
A
l
t
e
r
e
d

8
.
4
%

2
6
.
6
%

1
6
.
8
%

1
7
.
5
,

C
o
a
s
t
a
l
 
B
r
e
v
a
r
d
 
C
o
u
n
t
y

A
r
e
a

1
4
5
,
5
8
7

3
0
,
9
4
5

1
7
6
,
5
6
1

7
,
0
5
0

9
,
1
0
2

1
6
,
1
5
2

6
0
0
.
1

2
5
1
.
1

P
e
r
c
e
n
t
 
A
l
t
e
r
e
d

4
.
8
%

2
9
.
4
%

9
.
1
%

4
1
.
8
:

C
o
a
s
t
a
l
 
I
n
d
i
a
n
 
R
i
v
e
r
 
C
o
u
n
t
y

A
r
e
a

1
6
,
8
1
2

7
,
1
2
2

2
4
,
1
0
4

1
,
4
3
0

4
,
7
9
1

6
,
2
2
1

1
5
1
.
7

-
7
.
4

P
e
r
c
e
n
t
 
A
l
t
e
r
e
d

8
.
5
%

6
7
.
3
%

2
5
.
8
%

5
1
.
0
%

T
o
t
a
l
 
C
o
a
s
t
a
l
 
A
r
e
a

A
r
e
a

1
9
4
,
1
1
3

6
6
,
2
7
0

2
6
1
,
0
9
0

1
1
,
1
5
0

2
1
,
3
8
4

3
2
,
5
3
4

1
,
1
1
1
.
1

3
9
1
.
4

P
e
r
c
e
n
t
 
A
l
t
e
r
e
d

5
.
7
%

3
2
.
3
%

1
2
.
5
%

N
O
T
E
:
 
.
E
c
t
u
a
r
y
 
d
a
t
a
 
i
s
 
g
i
v
e
n
i
n

a
c
r
e
s
;
s
h
o
r
e
l
i
n
e
 
d
a
t
a
 
i
s
 
g
i
v
e
n
 
i
n
 
m
i
l
e
s
.

.
?
o
t
a
l
 
e
s
t
u
a
r
y
 
i
n
c
l
u
d
e
s
 
i
s
t
a
n
d
 
a
r
e
a
s
 
n
o
t

i
n
t
q
a
d
e
d
 
w
i
t
h
 
o
p
e
n
 
w
a
t
e
r
 
a
n
d
 
s
w
a
m
p

d
a
t
a
.

74
O



ST
U

D
E

N
T

 C
O

M
M

E
N

T
 N

O
. 3

5:
 B

vs
ta

ni
ng

 A
 C

om
m

un
ity

 (
Q

ua
dr

at
 C

on
st

ru
ct

io
n)

M
A

T
E

R
IA

L
S:

 1
 m

et
er

 s
tic

k,
 4

, 1
2"

...
v0

en
 s

ta
ke

s,
 2

5 
m

et
er

s 
of

 a
 h

ea
vy

 c
or

d 
su

ch
 a

s 
ch

al
kl

in
e,

 h
am

-
m

er
, 4

 th
um

bt
ac

ks
.

In
 m

ak
in

g 
po

pu
la

tip
fs

am
pl

es
rl

iti
e 

ot
th

e 
m

or
e 

ef
fe

ct
iv

e 
m

et
ho

ds
 in

vo
lv

es
 e

m
pl

oy
in

g 
qu

ad
ra

ts
. A

qu
ad

ra
t m

ay
 b

e 
de

fi
ne

d 
as

 a
n 

ar
ea

, o
rr

sg
ei

s,
 w

ho
se

 a
dj

ac
en

t s
id

es
 a

re
 a

t r
ig

ht
 a

ng
le

s 
to

 e
ac

h 
ot

he
r 

(t
he

se
si

de
s 

m
ay

 b
e 

of
 a

ny
 w

or
ka

bl
e 

di
m

en
si

&
i)

.
A

 c
on

ve
ni

en
t s

iz
e 

Ic
a 

a 
qu

ad
ra

t i
s 

1 
m

2.
eo

l"
In

 la
yi

ng
 o

ut
 th

e 
qu

ad
ra

t, 
a 

ra
nd

om
 b

as
e 

po
in

t, 
A

, i
s 

es
ta

bl
is

he
d 

an
d 

a 
st

ak
e 

is
 d

ri
ve

n 
in

to
 th

e
gr

ou
nd

 a
t t

ha
t p

oi
nt

.
Po

in
ts

 B
, C

, a
nd

 1
"

th
en

 lo
ca

te
d 

by
 th

e 
ob

vi
ou

s 
m

et
ho

d 
of

 la
yi

ng
 o

ut
 a

 s
qu

ar
e

w
ho

se
 s

id
es

 a
re

 e
ac

tr
in

 in
 le

ng
th

; -
-W

ir
in

g 
es

ta
bl

is
he

d 
al

l f
ou

r 
po

in
ts

 b
y 

m
ea

ns
 o

f 
w

oo
de

n 
st

ak
es

, a
co

rd
 is

 r
un

 b
et

w
ee

n 
ad

ja
ce

nt
 s

ta
ks

,,,
,,A

nd
ts

ec
ur

ed
 to

 th
e 

st
ak

es
 b

y 
th

um
bt

ac
ks

.
St

ri
ng

s 
A

B
 &

 C
D

 a
re

 m
ar

ke
d

of
f 

in
 1

0 
cm

 s
ec

tio
ns

; a
 c

or
d 

is
 ti

ed
 a

t t
he

,r
st

 m
ar

k 
on

 A
B

 a
nd

 th
e 

ot
he

r 
en

d 
tie

d 
to

 th
e 

co
rr

es
po

nd
in

g
po

in
t o

n 
C

D
; t

hi
s 

pr
oc

ed
ur

e 
is

 r
ep

ea
te

d 
on

ja
ch

 o
f 

th
e 

m
ar

ks
 u

nt
il 

te
n 

co
rd

s 
ar

e 
at

ta
ch

ed
 to

 c
or

ds
 A

B
&

 C
D

.
C

or
ds

 A
D

 &
 B

C
 a

re
 m

ar
ke

d 
in

 a
 s

im
ila

r 
m

an
ne

r 
an

d 
si

m
ila

r 
co

rd
s 

at
ta

ch
ed

.
If

 th
is

 p
ro

ce
du

re

is
 f

ol
lo

w
ed

, a
 q

ua
dr

at
 o

f 
10

0 
C

 I
T

1
2

sq
ua

re
s 

w
ill

 r
es

ul
t.

T
he

 h
or

iz
on

ta
l r

ow
s 

ar
e 

la
be

le
d 

al
ph

ab
et

ic
al

ly
, w

hi
le

 th
e 

ve
rt

ic
al

 r
ow

s 
ar

e 
nu

m
be

re
d;

 th
us

 a
gi

ve
n 

sq
ua

re
 m

ay
 b

e 
id

en
tif

ie
d 

by
 r

ow
 a

m
cd

um
be

r,
 s

uc
h 

as
 C

- 
4,

 d
es

ig
na

tin
g 

th
e 

sq
ua

re
 3

 r
ow

s 
up

fr
om

 th
e 

bo
tto

m
 a

nd
 f

ou
r 

ro
w

s 
in

 f
ss

in
tb

e 
le

ft
.

T
ea

ch
er

s 
C

ur
ri

cu
lu

m
 G

ui
de

 f
or

Fi
el

ir
ra

iS
lO

gy

90



ST
U

D
E

N
T

 C
O

M
M

E
N

T
 N

O
. 3

6:
 A

 S
tu

dy
 o

f 
Fl

or
a 

an
d 

Fa
un

a 
of

a 
C

om
m

un
ity

B
A

C
K

G
R

O
U

N
D

: T
he

 c
ha

ra
ct

er
 o

f 
an

y 
co

m
m

un
ity

 is
 p

ri
m

ar
ily

 d
et

er
m

in
ed

by
 th

e 
pl

an
t l

if
e 

pr
es

en
t.

Si
nc

e
pl

an
ts

 a
re

 th
e 

do
m

in
an

t f
ea

tu
re

s 
th

ey
 a

re
 m

or
e 

of
te

n 
th

an
 n

ot
 u

se
d 

to
de

te
rm

in
e 

th
e 

na
m

e 
of

 th
e 

co
m

m
un

ity
.

M
or

e 
su

bt
le

 is
 th

e 
ef

fe
ct

 th
es

e 
do

m
in

an
t p

la
nt

s 
pl

ay
 in

 d
et

er
m

in
in

g 
th

e 
ty

pe
s

of
 a

ni
m

al
s 

pr
es

en
t.

Si
nc

e
th

ey
 s

er
ve

 a
s 

a 
fo

od
 s

ou
rc

e,
 o

nl
y 

th
os

e 
an

im
al

s 
th

at
 f

ee
d

on
 th

em
 a

re
 li

ke
ly

 to
 b

e 
pr

es
en

t.
In

 th
is

 s
tu

dy
th

e 
st

ud
en

ts
 a

re
 g

iv
en

 m
et

ho
ds

 to
 d

es
cr

ib
e 

th
e 

pl
an

t c
om

m
un

ity
. W

ith
a 

kn
ow

le
dg

e 
of

 th
e 

pl
an

t l
if

e 
pr

es
en

t,
pe

rh
ap

s 
a 

be
tte

r 
un

de
rs

ta
nd

in
g 

of
 th

e 
an

im
al

s 
w

ill
 b

e 
ga

in
ed

.

PR
O

C
E

D
U

R
E

: I
t i

s 
no

t i
m

pe
ra

tiv
e 

to
 k

no
w

 a
ll 

th
e 

pl
an

t s
pe

ci
es

 b
ut

 w
ou

ld
en

ha
nc

e 
th

e 
va

lu
e 

of
 th

e 
st

ud
y 

if
th

e 
m

aj
or

 p
la

nt
s 

ar
e 

kn
ow

n.
 T

ho
se

 o
f 

se
em

in
gl

y 
le

ss
er

 im
po

rt
an

ce
ca

n 
be

 g
iv

en
 c

om
m

on
 n

am
es

 a
gr

ee
ab

le
by

 a
ll.

Fo
r 

th
at

 m
at

te
r,

 a
ll 

th
e 

pl
an

ts
 c

an
 b

e 
gi

ve
n 

co
m

m
on

na
m

es
. H

ow
ev

er
, t

he
 s

tu
de

nt
s 

sh
ou

ld
 b

e
fa

m
ili

ar
 w

ith
 th

em
 s

o 
th

at
 th

ey
 c

an
 a

ll 
gi

ve
 th

e 
sa

m
e 

pl
an

t t
he

sa
m

e 
na

m
e.

A
t t

he
 s

el
ec

te
d 

si
te

 s
tu

de
nt

s 
sh

ou
ld

 m
ak

e 
a

sq
ua

re
 m

et
er

 w
ith

 th
e 

m
et

er
 s

tic
ks

 (
se

e 
SC

# 
4)

.
T

he
 p

la
nt

co
un

te
rs

 s
ho

ul
d 

co
un

t a
ll 

th
e 

pl
an

ts
 o

f 
ea

ch
 s

pe
ci

es
 w

ith
in

 th
e

sq
ua

re
 a

nd
 r

ec
or

d 
th

e 
in

fo
rm

at
io

n.
 T

he
 a

ni
-

m
al

 r
ec

or
de

r's
 "

so
le

 r
es

po
ns

ib
ili

ty
 is

 to
 o

bs
er

ve
 th

e 
pl

ot
 f

or
 a

ll 
an

im
al

s
pr

es
en

t o
r 

si
gn

s 
of

 a
ni

m
al

s 
(t

ra
ck

s,
fe

ce
s,

 h
ol

es
, e

tc
. )

 a
nd

 r
ec

or
d 

th
e 

da
ta

 (
nu

m
be

rs
 a

re
n'

t
ne

c.
dr

y 
fo

r 
an

im
al

s 
un

le
ss

 d
es

ir
ed

).

R
E

SU
L

T
S:

1.
R

el
at

iv
e 

de
ns

ity
 -

 a
 c

al
cu

la
tio

n 
of

 th
e 

pe
rc

en
ta

ge
 o

f 
th

e 
to

ta
l p

la
nt

co
un

t a
 c

er
ta

in
 s

pe
ci

es
 is

. F
ro

m
th

e 
lis

t c
ou

nt
 th

e 
st

ud
en

ts
 s

ho
ul

d:
a.

C
ou

nt
 th

e 
to

ta
l n

um
be

r 
of

 a
ll 

sp
ec

ie
s.

b.
C

ou
nt

 th
e 

to
ta

l o
f 

ea
ch

 s
pe

ci
es

.
W

ith
 'T

he
se

 d
at

a 
us

e 
th

e 
fo

llo
w

in
g 

fo
rm

ul
a 

to
 c

al
cu

la
te

 th
e 

re
la

tiv
e 

de
ns

ity
of

 e
ac

h 
sp

ec
ie

s:

to
ta

l n
um

be
r 

of
 s

pe
ci

es
 X

R
D

 =
10

0
to

ta
l n

um
be

r 
of

 a
ll 

sp
ec

ie
s

91



1.

; .
..P

i."
"*

ow

2.
Fr

eq
ue

nc
y 

- 
de

ns
ity

 o
f 

a 
sp

ec
ie

s 
in

 a
 g

iv
en

 s
ite

.
If

 th
e 

nu
m

be
r 

is
 lo

w
, t

he
 s

pe
ci

es
 m

ay
 b

e 
on

e
th

at
 o

cc
ur

s
pa

tc
he

s.
If

 th
e 

nu
m

be
r 

is
 h

ig
h,

 th
e 

sp
ec

ie
s 

m
ay

 b
e 

on
e 

th
at

 is
 p

re
va

le
nt

 in
 th

e 
st

ud
y

ar
ea

.
U

se
 th

e 
da

ta
 f

ro
m

 a
ll 

th
e 

di
ff

er
en

t s
ite

*n
co

rd
in

g 
to

 th
e 

fo
llo

w
in

g 
fo

rm
ul

a:

no
. o

f 
si

te
s 

in
 w

hi
ch

 s
pe

ci
es

 X
 o

cc
ur

s
T

ot
al

 n
o.

 o
f 

si
te

s
Fr

eq
ue

nc
y

=
x

10
0

.0
0

T
he

 s
tu

de
nt

s 
sh

ou
ld

 c
al

cu
la

te
 th

e 
fr

eq
ug

tir
.F

.o
f 

ea
ch

 s
pe

ci
es

, p
la

ci
ng

 th
e 

re
su

lts
 in

a 
ch

ar
t b

eg
in

ni
ng

 w
ith

th
e 

hi
gh

es
t a

nd
 e

nd
in

g 
w

ith
 th

e 
lo

w
es

t f
re

qu
en

cy
.

3.
G

ra
ph

 th
e 

-s
./1

6d
ie

s 
ar

ea
 c

ur
ve

, w
hi

ch
 is

 a
n 

an
al

ys
is

 o
f 

th
e 

sa
m

pl
e 

si
ze

.
It

 in
di

ca
te

s 
w

he
th

er
 o

r
no

t t
he

 s
am

pl
e 

si
ze

 w
as

 la
rg

e 
en

ou
gh

 to
 a

de
qu

at
el

y 
de

sc
ri

be
 th

e 
ge

ne
ra

l s
ite

 u
nd

er
 s

tu
dy

. T
he

 f
ol

lo
w

in
g

st
ep

s 
sh

ou
ld

 b
e

a.
U

si
ng

 a
 p

m
e.

.o
f-

gr
ap

h 
V

tp
6r

, p
re

pa
re

 o
n 

th
e 

ho
ri

zo
nt

al
 a

xi
s 

th
e 

nu
m

be
r 

of
 s

ite
s 

in
 th

e 
sa

m
pl

e.
O

n 
th

e 
ve

rt
ic

al
 a

xi
s,

 p
re

pa
re

 a
 s

ca
le

 th
at

 in
cl

ud
es

 th
e 

to
ta

l n
um

be
r 

of
 s

pe
ci

es
 in

 th
e 

st
ud

y.
A

t s
ite

#1
, t

he
 to

ta
l n

um
13

s.
.f

.A
ft

tr
en

t s
pe

ci
es

 e
nc

ou
nt

er
ed

 s
ho

ul
d 

be
 g

ra
ph

ed
. A

t s
ite

 #
2,

a 
co

un
t s

ho
ul

d
be

 m
ad

e 
of

 th
e 

ns
m

at
er

..o
f-

34
4.

vw
 s

pe
,s

 e
nc

ou
nt

er
ed

, i
e.

- 
th

e 
nu

m
be

r 
of

 s
pe

ci
es

 th
at

 a
re

 d
if

fe
re

nt
C

C
:

fr
om

 s
ite

 #
1.

 T
he

tte
ak

tir
e 

is
 r

ep
ea

te
d 

fo
r 

si
te

 #
3.

A
ll 

th
e 

ne
w

 s
pe

ci
es

 e
nc

ou
nt

er
ed

 in
 s

ite
 #

3 
th

at
ar

e 
di

ff
er

en
t f

ro
m

 s
ite

 #
1 

an
d 

si
te

 #
2 

ar
e 

gr
ap

he
d.

R
ep

ea
t t

he
 p

ro
ce

du
re

 u
nt

il 
al

l s
ite

s 
ha

ve
 b

ee
n

gr
ap

he
d.

R
ep

ea
t-

tk
--

..p
ro

ce
du

re
 u

nt
ir

al
l s

ite
s 

ha
ve

 b
ee

n 
gr

ap
he

d.
In

te
rp

re
ta

tio
n 

is
 b

as
ed

 o
n 

th
e 

ty
pe

of
 c

ur
ve

 o
bt

ai
ne

d.
If

 th
e 

sa
m

pl
e 

si
ze

 is
 la

rg
e 

en
ou

gh
 a

nd
 th

er
ef

or
e 

va
lid

, t
he

cu
rv

e 
sh

ou
ld

 le
ve

l o
ff

.
If

 th
e 

sa
m

pl
ir

.tt
..7

M
T

V
.4

 la
rg

e 
en

ou
gh

, n
ew

 s
pe

ci
es

 w
ill

 s
til

l b
e 

en
co

un
te

re
d,

 th
er

ef
or

e 
ca

us
in

g
a 

co
n-

tin
ue

d 
sl

oi
,e

 &
th

e 
lin

e.

4.
A

na
ly

si
s 

of
 th

e 
an

im
al

 d
at

a.
 T

he
 li

st
 o

f 
an

im
al

s 
ob

se
rv

ed
 d

ir
ec

tly
or

 in
di

re
ct

ly
, s

ho
ul

d 
be

 li
st

ed
on

 th
e 

bo
ar

d.
 F

ro
m

 th
is

 li
st

, t
he

 s
tu

de
nt

 s
ho

ul
d 

at
te

m
pt

 to
 d

ia
gr

am
 th

e 
pr

ob
ab

le
 f

oo
d 

w
eb

 f
or

 th
e 

co
m

m
un

ity
.

R
ef

er
en

ce
 te

xt
s 

sh
ou

ld
 b

e 
m

ad
e 

av
ai

la
bl

eg
b 

th
at

 th
e 

so
ur

ce
 o

f 
fo

od
 f

or
 th

e 
an

im
al

s
ca

n 
be

 d
et

er
m

in
ed

 b
y 

th
e

st
ud

en
t.'

"*
--

"'
"

92



00
*.

 ,'
 *

1.
*

P
D

IS
C

U
S6

10
:

1.
Fr

om
 y

ou
r 

re
la

tiv
e 

de
ns

ity
 c

al
cu

la
te

 w
hi

ch
 o

f 
th

e 
pl

an
ts

 s
ee

m
 to

 b
e 

th
e 

m
os

t f
re

qu
en

t.
2.

,,.
:la

vt
A

y.
le

.a
or

ge
-c

ri
 th

e 
ra

re
r 

pl
an

ts
 o

f 
th

e 
co

m
m

un
ity

?
3.

B
as

e.
d.

on
 y

ou
r 

da
ta

, w
ha

t d
o-

yo
u 

th
in

k 
th

is
 ty

pe
 o

f 
co

m
m

un
ity

 s
ho

ul
d 

be
'n

am
ed

?

4.
W

hi
ch

 s
pe

ci
es

 s
ee

m
s 

to
 b

el
O

un
d 

ev
er

yw
he

re
 in

 th
e 

co
m

m
un

ity
? 

W
ha

t w
as

 th
e 

fr
eq

ue
nc

y?
5.

W
hi

ch
 s

pe
ci

es
 s

ee
m

s 
to

 b
e 

fo
un

d 
in

 o
nl

y 
on

e 
sp

ot
 o

f 
a 

fe
w

 p
la

ce
s?

 W
ha

t w
as

 th
e 

fr
eq

ue
nc

y?
6.

A
cc

di
rd

in
g 

to
 y

ir
tii

' s
pe

ci
es

 a
re

a 
cu

rv
e,

 w
as

 y
ou

r 
sa

m
pl

e 
la

rg
e 

en
ou

gh
? 

H
ow

 d
o 

yo
u 

kn
ow

?
7.

Fr
om

 y
ou

r 
an

im
al

 d
at

a,
 w

hi
ch

 a
ni

m
al

s 
se

em
 m

os
t p

re
va

le
nt

?

C
O

N
C

L
U

SI
O

N
:

M
ak

e 
a 

ge
ne

ra
l s

ta
te

m
en

t b
as

ed
 o

n 
yo

ur
 r

es
ul

ts
 o

n 
ea

ch
 o

f 
th

e 
fo

llo
w

in
g:

A
. T

he
 n

am
e 

yo
u 

ga
ve

 to
 th

e 
co

m
m

un
ity

.
B

. T
he

 f
rf

.4
0.

31
fi

.y
 o

f 
pl

an
ts

 in
 th

e 
co

m
m

un
ity

.
C

. T
he

 r
el

at
iv

e 
de

ns
ity

-s
i p

la
nt

s 
in

 th
e 

co
m

m
un

ity
.

D
. T

he
 .w

..-
rr

ip
le

-S
-i

i..
.,-

O
f 

yo
ur

 s
tu

dy
.

E
.

T
he

 a
ni

m
al

s 
of

 th
e 

co
m

m
un

ity
.

R
E

FE
R

E
N

C
E

S:
.

K
or

m
on

dy
, a

w
ar

d 
J.

,
C

on
ce

pt
s 

of
 E

co
lo

gy
, P

re
nt

i::
e-

H
al

l, 
In

c.
 , 

E
ng

le
w

oo
d 

C
lif

fs
, N

ew
 J

er
se

y,
19

69
.

Sm
ith

, R
ob

er
t L

eo
, E

co
lo

gy
 a

nd
 F

ie
ld

 B
io

lo
gy

, H
ar

pe
r 

an
d 

R
ow

, N
ew

 Y
or

k 
an

d 
L

on
do

n,
 1

96
6.

...
%

 .1
1

93

T
ea

ch
er

s 
C

ur
ri

cu
lu

m
 G

ui
de

 f
or

 F
ie

ld
 E

co
lo

gy


