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treatment,” and advanced  ,methods-of treating waste. Current methods
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" This primer explains the mé used

é«; the 1972 amepdments to the ) - )

ederal Water Poflutidn Control ' :

Public Law 92-500), thousdnds of ) ® . .
icipal waste treatment plants'are : )

being constructed or expanded across * - t

the Nation tgeontrol or prevent water » ’ o

pollution. - < -

The 1972 law awshorizes grants .

totalling $18 billion to help towns and ' .

cities construct waste treatment h . .
facilities, The grants, which cover 75 .
percent of the cost of the facilities, were « vt

to be awarded by September 1977. - £

@ . .

The law also estabhshed the National . - Lo .
Pollution Discharge Eliminatipn ' :

System which calls for limitattons on
the amount and quality of effluents : .
and requires all municipal and’ . - . o

industrial dischargers to‘obtain
gpermns The permits include effiuent’
clean-up dates which dre enforceable ~
by State or Federal Government.. «
Further, the new law sets this oal
water cléan enough for swimmiing, |
boating, and protection of fish,
shellfish, and wildlife by 1983.
— E
Construction of thé needed municipal
treatmeht plants won’t happen
overnight. From Yrawing board to
operation takes time. But progress is
being made, and more and more
people are watchmg this progress. And,
they want to know ‘more about
wasté\vater treatment.

now and.pfocesses being developed for
the future to treat.waste water
discharges and ta.give the Nation clean *
water. -
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Collecting o ) |
and Treating Wastes . B

The most common form of pollygtion-
control in the United States consists

_of.a system of sewers and waste
“treatment plants. The sewers collect
the waste water from homes,
businesses, and many industries and

« deliver-t to the plants for treatmeft to
make it fit fO{ discharge-into streams

‘Qo for reuse.
here are two kinds of sewer Yy

systems—combined and separaté.
Combined sewers carry away both.
_water-polluted by human use and
7 water polluted as it drains off homes,

streets, or land during a storm. ., Separate systém ves sto}m sewer outfall

An a separate 'system, one system of ~

sewers, usually called sanitary. carries  Interceptor sewers are also used,in
only sewage. Another system of storm _ sanitary sewer systems as coliecfors of .
sewers takes care f the large volumes ~ flow from main sewers and trunks, but

of water from rain or melting SNOwW: do not nermally include provnslons for
Each home has a sewer or pipe wh’ch ‘bypassing. . . ,
connects to the common or lateral | A waste treatment works’ basic v
sewer beneath a nearby street. Lateral  function is to gpeed up the natural
\ sewers connect with ldrger sewers processes by which water purifies itself.

* called trunk or main-sewers. In-a + In many cases, Nature's treatment
combined sewer systefn, these trunk or . process in streams and lakes was
main sewers discharge into a larger- adequate before our population and

£ sewer called an interceptor. The industgy grew to their present size. d

interceptor is designed to carry several
times the dry-weather flow of the
system feedmg’mto it.

However, these natural processes, even
though accelerated i a waste
treatment plant, are not sufficient tp
During dry weather when the sewers remove other contaminants such as
are handling only the normal amount dlsease-causmg germs, excessive

of waste water, all of 1t is carried to the. 1 ritg such as phosphates and .
waste treatment plant. During a storm  fitrates, and chemicals and trace

when the amount of watgr in the sewer elements.

system Is much greater, it may be
necessary to allow part of the water —
including varying amounts of raw

e

When the sewage of previous years
was dumped into waterways, the
: natural process of purification began.
. Sewage _t? by SST?]"CC“{ '?t& the. First, the sheer volume of clean Water
recetwmfms rea{m h etmst Y te | \t - in the stream diluted the small amount
wastes sept jo the treatment plant. * ¢ Jwastes. Bacteria and other small

lfepart °f(;.h°‘ lt dre?}sfd loatd ?f w;atqrt . orgamisms in the water consumed the . '
were not civgrted, the waste reallment — geage or other organic matter,

)
. plant would be.overioaded and the turning it into new bacterial cells,

gll'l;gzrl{lys H‘ggﬁsnsglso:;%?s rLc;L;umlnon carbon dioxide, and other products.

-

developed that will, when dpplied; * But the bacteria normally present in
control and treat the storm water . __*water must have oxygen to do their N
discharges and the general runoff of part in breaking-down the sewage. .
. ramwatcr polluted by.dnrt and other, Water acquires this all-important
l: lC tammants ) T oxygea-by absorbmg it from the air
mmEEE R \“,-1, . .{,‘ﬂ«

. . . fe)



~ and from plants that grow in the water -
itself. These plants use sunlight to turn
the carbon dioxide preg¢nt in water -
into, oxygen. . T

The life and death qf ary body of
water depend maigly Ypon its ability -
to maintain a certajn amount of
dissolved oxygen. This dissolved
oxygen—or DO—is what fish breathe.
Without it they suffocate. If only a
- small amount of sewage is dumped
into & stream, fish are not affected and
the bacteria can-do-their work; the
stredm can quickly restgre its oxygen
loss from the atmosphgre and from
plants. Trouble begins'when the
sewage load is excessive. The swage
will decay and the water will begin to
give off odors.’If carried to,the, " *
extreme, the water could lose al of its
oxﬁen’, resulting in the death of fish
.and beneficial plant life.

Since dissolved oxygen is the key
element in the life of water, the ,

o demands oncft are used as a measure in
telling how well a sewage treatment *
plant is working. This measuring
‘device is called biochentical oxygen
‘demand, or BOD. If the effuent or the
egd-product from a treatment plant *
h%a high content of organic

pollutants, the effluent will have a high

.BOD. In other words, it will demand

‘more oxygen from the water to bregk

down the sewage and consequently will

leave the water with less oxygen (and

also dirtigr). ! o

With the growth of the Nation; the

problems of pollution have become

more complex. The iricreased amounts

of wastes and the larger demanys for -

water have reduced the capacity of
running water to absorb waste water
and purify itself. Consequently, cities
+ and inddstries have Had to begin to.
.remove as mueh-as possible of the
ox{gen-demanding and other
pollutants from their sewage.

b

< Adequate treatment of wastes along

with providing a sufficieny’supply of
clean water has become a major
ncern. .

Basic Treatment

>
c e
-

At present there are two basic stages
n the treatment of wastes. They are
called primary and secondary. In the
primary stage of treaiment, solids are
allowed to settle and are removed from
the water. Thé secondary stage uses
, biologicatrocesses to purify the
waste water evefi'further. In some

" cases, the two stages may be combined

into one basic operation.
" Primary, Stage -

~ /
As sewage enters a plant for treatment,
1t flows through a screen. The screen
removes large floating objeets such.as
rags and sticks that may clog pumps
and small pipes.- The screens vary from
-coarse to fine—from those with,
parallel steel or iron bars with
openings of about half an inch or more
to screens witlrmuch smaller openings.

. A
Screens are generally placed in a,
chamber or channel in an inclined
position to the flow of the sewdge td
.make cleaning easier. The debris
‘caught on the upstream surface of the
screen can be ;ged off manually or )
mechanically. 4 . .

Sedimentation tank - o .




Some plapts use a device_known as a
, commnutor which combines the
functions of a screen 4nd a grinder.

. These devices catch and then cut or
shred the heavy solid material. In the
process, the pulverized matter remains
in the sewage flow to be removed later
in a settling tank.

Aftex the sewage has been screened, it

. Dbassef jnto what is called a grit
chamlej where sand; grit, cinders, and
small stones are allowed to settle to the
bottom. A grit chamber is highly
importamt for cities with combined- .

+  sewer systems because 1t will remove
the grit or gravel that washes off

¥  streets of land during a storm and ends
up at treatment glants.

The unwanted gfit or gravel from this
process is usually disposed of by filling
land near a treatment plant. °

In some plants, another screen is
placeg after the grit chamber o
remove any further material that might
damage equipment or interfere with .
.later processes. )

With the screening completed and the
grit removed, the sewage still contains
dissolved organic and inorganic matter
along with suspended solids. The latter
consist of minute particles of matter
that can be removed from the sewage
by treatment in a sedimentation tank.

[y

ERIC .

‘

hen tfme speed of the flow of sewage
through one of these tanks is reduced,
the suspended solids will gradually
sink 4o the bottom. This mass of solids
is called raw sludge.

—

Various methods have been devised fof

_removing sludge from the tanks.

In older plants, studge removal was

done by hand. After a tank had béen , *"

in serviee for several days or weeks;
the sewage flow was diverted to
another tank. The sludge in the -

. bottom of the out-of-service tank was -

pushed of flushed with water to a pit
near the tank, and then removed,
usually by pumping, for further
treatment or disposal. -

Almost all plants built within thespast_
30 years have had a mechanical means
for removing the sludge from

“$edimentation tanks. Some plants

remove it continuously while others-
remove it at intervals.

To complete the primary treatment,
the effluent from the’sedimentation
tank is chlorinated before being
discharged into a stream or river.
Chlorine gas is fed into the water to
kill and reduce the number of disease-
causing bacteria, Chlorination also
helps to reduce objectionable odorf.

. f

-

Basic treatment . . . primary sjage

t

 SEDIMENTAYION.
TANK

*

~
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*In the past, 30 percent'of the .

: municipali® in the United Stafes did

not treat their sewage beyond the
primary stage. This amount of
treatment alone was inadequat¢ to

/

method consists of distribiting the
effluent intermittently through a
network of pipes laid on /or beneath

the surface.of the stones. /

Attached to these pipes are smaller,,

ER] .
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(  meet today's water quality : - 1
. requitements. To meet these vertfcal pipes,which spray the sewage
. requirements, cities and industries will  OVer the stones. .
have to remove even more "Another much-used m¢thod consists of
contaminants at the seco(;u;}ary ztage. a vertical pipe in the centér of the filter
! . :r"d tm sotme cases,1R¢ 2 var;ce: ~  «conpected to rotating horizontal pipe
eatmen j which spray the sewage confinuously
Secondary Stage R upon the stones. - - ,
! ) From the trickling filter, the sewage .
) The secondary stage of treatment flows to another sedimentation tank to
* removes up to 90 percent of the rgmove the bacteria/ Chlorination ¢ f
or nic matter in sewage by makmg the effluent completes the secondar A
of the bacteria in 1it*The two stage of basic treatment. -/
. prmcnpal techniques used in the ] C /
secondaty stage art trickling filters and The trend today id toward the usg of
the activated sludge process. the activateg sludge proeess instepd of
: . . -trickling filters. This progess spegds up
After the effluent leaves the ' the work of the pacteria by bringing
sedimentation tank in the primary + air angrsludge Heavily laden wit
stage of yreatment. it flows or i bactepla into clbse contact with jthe
_ ' pumped to a facility using one er the  cew .
ﬁH\er of these processes. A trickling -
er is simply a bed of stones from Adter the sewdge leaves the set llng
three to six ‘feet deep through which  ° tank in the primary stage, if i is/pumped
the sewage passes.’ Bacteria gather and to an aeration tgnk where it i$ mixed
multiply -on these stones until they can  with air and sludge loaded wjth .
consufhe most of the organic matterin bacteria and allowed' to rems fin for
the sewage. The cleaner water trickles  several houfs. [Buring this time, the
out through pipes in the bottom of the badteria break down the org arﬂc
filter for /ﬁurther treatment. matter.
The sewage is applied,to the bed of ©  The sludge, now activated/with ° .
stones in two principal ways, One additiong] millions of bacteria and
AERATIONTANK  ~
i
+
.~ i SRR -‘ - “:’ - :fl. .
Q . Secondary stage ! . . activated sludge proce ’ '

“‘.9



other tiny organisms, can be used again
by returnifig it to an aeration tank for
mixing with new sewage and ample
amounts of dir. -

. The activated sludge process, like fhost
other techniques, has advattages and
limitations. The size of the units . ,
ngcessary: for this treatment is small, -
thereby requiring less land‘space and

)

N

the process is free of flies and odors. " ,
But it i$ more costly to operate than *
the trickling filter, and the activated &
sludge process sometimes loses its
effectiveness When faced with complex *
industpial .wastes.

An adequate supply of oxygen is
necessary for the activated sludge
process to be effective. Air is mixed
with sewage and biolggically active
sludge in the aeration tanks by three

‘different methods. A )

The first, mechanical aeration, is
accomplished by drawing the sewage

from the bottom of the tank and ‘
spraying it over the surface, thus ,

causing th¢ Yewage-to absorb large
amounts o gen from the
atmosphege. .

In the second method, large amolnts
of air under pressure are piped down
into the sewage and forced out
through openings ‘in the pipe. The
third method is a combination of
mechanical aeration and the forced air
method. *

From the aeration tank. the sewage ,
flows to another sedimentation tank to

‘remove the bacteria. . )

1
The final step again congists of the
addition of chiorine— the most

-



= common method of dffinfection—to
' the effluent coming from the trickling
filter or.activated sludge process.

{  Chlorine is usually purchased in liquid
_ form, converted to a gas, and injected
“ into the effluent 15 _to 30 minufes
. before the treated watér is discharged.
into a water course. %f done properly,
chlorination will kill mere than 99
percent of the harmful bacteria in an
+  effluent.
Lagoons
L]
Lagoons, or as they are sometnmes
called, stabnhzauon or oxidation ponds
also have several advantages when
used correctly.

They can be used to trea{ sewage tothe
sécondary stage of treatment or they
can be used to supplement other
processes.* .

\A lagoon is a scientifically constructed

\
. Sewage 'treatment lagoons

Q

Aruitoxt provided by Eic:
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pond usually thresto ﬁve feet wdeep, in,
which sunlight; algae, and oxygen
interact to restore water to a quafitys
that is often equal to effluent from the -
secondary treatment stage. Changes in
the weather may'change the
effectiveness of lagoons.

Wheg used with other basic waste
treatment processes, lagoong ¢an be

very, effective. ‘A good example of this .

is the.Santee, Californid;, water
reclafnation project. After
conventional basic treatment by
activated sludge, the'town’s waste
water is kept in a lagoon for 30 days.
Then the effluent, after chlorination, is
pumped to land mmednately above a
series of lakes and allowed to trickle
downthréugh sandy soil into the

lakes. The resulting water is of such -

good quality, the res:dents of-the area
can sWim, boat. and Tish in the fake
water. - L
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*Septic Tpnks CoY - Operauon and Mamtenance T '

. A septic, tank is snmply a tank buried . Wastewater m;atme;nt, p‘m)s cai clean
in the graund to treat the sewage fron{ the Nation’s waters,and ‘Prevent
an individuat home. Waste water from  pollution. But'to .accofaplishethis
the home flows int6 the tank where purpose,.uey myst. be malmﬁ‘m;d ‘and * ,
3actena in the ‘sewage may break oper'z!ted pificiently.+- . 4 .

own the organic matter and the - .
cleaner, water flows out of the tank EP‘K studies. haye sthn ’Many«
into the ground through,sub-surface wastewh;ett,te a:‘!};(z o, . .
~  drains. Periodically, the sludge or solid . MESINg water g edulrements.

matter in the"bottom of the tapk must ¢ most common Teason for this

fariure is poor dperation and
be removed and dlsposed of. . maintenance.'A sufficient number of

ln a rural setting, with the right kind well-trained operators and o o.

of’ sqnl and the proper locatior, the maintenance people and a well- - f ‘i‘
septic tank may be a reasonable and equipped water-tésting ta_borato(?/ will -
temporary means of disposing of assure an efficient operation.an s

strictly domestic wastes. Septic’tanks °  satisfactory- reduction of pollutarits..
should always be located so that none ’ o
of the efﬂucm( cah seep, into sources- .
used for drinking. . - . . v . T

j};ﬂu

: . -~
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A, | .'. ——
qhe Need
for Fulrther Treatment, .
* of Wastes - - -

In the past, pellution control was
-~ goncerned primarily with problems
" caused by domestic and the simpler
., wastes o indystry. Control was armed
i principally towards protecting
dowistream public water supplies and
. stopping or peeventing nuisance -
K condmons . .

Pblluhon problems were principally
local in extent and their control a local
" \ matter. 3
o This is no longer true. National growth
+. * and change haveggltered this picture.
. . Progress in abating pollution has been
... outdistanced by population growth,
. the speéd of industrial progress and”
technologxcal developments, changing
s  land practices, and many other factors.

The increased production of goods has*
! © greatly increasggthe amounts of *
-~ common industiial wastes. New
- processes in ‘manufacturing are
\ produmng ney, complex wastes that
. someétimes dely present pollution
Y ¢ontrol technology. The increased
" application of commercial fertilizers
and the development and wrdespread

“ v

. o

.
- . s -

& to hold the pollution line and- fora

-
.
o

"use of a vast array of r% pesticides
0

are resultrng.m.,a host ew pollutiori
problems from water draining oﬂ' land:

The growth of the nuclear energy field
the use of radioactive matérials

- fotgshadow still anather complicating

and protentrally serrous water po}lutron 1

srtuatron LA ¢

Long strétches of both interstate and

intrastate streams are subjected to r
poliution; WhrcITrums or reduces the
use of the w for many purposes. &

- Conventjona geologrcal waste s 4
treatment processes are hard-pressed

_ growing number-of dur larger cities . .
thesé processes are no Janger adequate. -

Our growing populatron/not only is
packing our céntral cities but

spréading oyt farther ahd farther into  *
suburbia and exurbia. Across the

. country, new satelhte commnunities are ‘.

‘- being.born almost daily. The | .
construction or extensiorr of sewer

lines has sometimes not matched either™-
the growth rate or changes i growth E
‘patterns. Sea water mtrusrorh



growing’ pr\oblem, irf cgastal areas. lt is* o , .

usually caused by the excessive . ’ . .

. pumping of fresh water from the R N

.ground which lowers the water Jevel, 4 .
- allowing salt water to flow into the T ;

.. sround water are R L R : .
e e - LA T . @
The Types ol Polluiants . . L.

¢« Present.day problems tl& must be met , .
" by sewage treat tplants‘ban be ' - '
summed up in types of pollﬂtants
atfectmg our,!

-

. -

= . “The éight geneﬁT““tegones are: "7
.~comimon sewage and other oxygen-
demandmg wastes; disease-gausing _ .
agents; plant nutrients; synthetic
organic chemicals; ihorganic chemicals .
.and other mineral substances;

-. sediments; radioactive substances; and
heat._

. Oxygen-demanding wastes-These are
the traditiona) organic wastes' and
. © ammonmia contributed by domestic
. sewage arid industrial wastes of plant
_dnd animal orgin, Besides human
sewage, such, wastes result from food
b -processing, paper mill producuon
) tannigg, nd other manufacturing -
processes. These, wastes are usually
estro y bacterja if there is
> sufficie ygen present in the water,
Since fish'and other aquatic life
deﬁend on oxygen fot life, the oxygen*
~ demanding wastes must be controlled
< °" ot the fish die, - .

Disease-causing agents— This category
_ includes infectious organisms which

are carried into surface and ground g}

water by sewage from cities and -
.+ institutions, and by certain kinds of
industrial wastes, Such as tafining and
-meat packing plants Man or animals
come in-contact with these microbes
either by drinking the 'water or

th;ough swiniming; fishing, or other | ,
et

. » activities. Alt
. disinfection,tet
+ reduged®the da
pollutant, the
watched ¢onsiantly.

""‘mt nutrients—These. are the ’
l: MC »stances in the food chgin of aquanc







life, such as algae and water weeds, mines that have been abandoned.

> S aigae and ze: Y !
which support and stimulate their - c,- .
growth. Carbop, nitrogen and - Many of these types of chemicals are
phosphorus are the three cliief being created aach year. They interfere

" nufrients present in natural water. with natural stream pyrification;
Large.amounts of these nutrients are ¥ destroy fish and other aquatic life;
produceggby sewage, certain industrial C3use¢ excessive hardness of4water -
wastes, and drainage froffertilized supplies; corrdde ‘z;g{enswe water
lands: Biological waste tiffiément - treatmen{ equipmefi; increase
processes do not remove the » commercial and recreational boat

phosphorus and nitrogen to any maintenance costs; and bpost the Cost
substantiil extent—in fact, they - of waste treatment..

convért the organic forms of these Sediments— These arefhe particles of

substances into mineral {drm, making 545 sands, and minérals washed from
them more usable by plantlife. The * * e jand and paved areas of i

problem starts when an excess of these  communities mto the water. "~ <,
nutrients over-stimulatés the growth of  Constriction projects are often large

water plants which cause unsightly sediment producers. While not as = -
conditions, interfere with treatment

“insidious as some othe s of
processes, and cause unpleasant 3nd . pollution, sediments‘are a gjajor ‘
disagreeable tastes and odors in the  “problem because of the r

water. » magnitude of the amount reathing our

Synthetic-organic chemicals‘i-lnc{xded w aterways. Sediments ﬁ“lSt.re.am
in this category are detergents and channels and harbors, requmrflig
other. household aids, all the new expensive dredging, and they fill .
syn:ﬁétic organic pesticides, synthetic reseryon;s,l ;gfgiucmg their dcapssé':s
industrial chemicils, and the wastes an%use u (;e..TQe.y “: ei pmen t and -

. from their manufacture. Many of these tu(ri ,me?ia}?, %urrrllpl" hquop lati (’):Sn
substances art foxic to fish and aquatic . (°CL& LS LANC 16 Y i

life and possibly harmful to humans. y bjanketing fish nests and food

They cause taste and odor problems, supplies.

and resist conventional waste - " More importantly, sedimepts reduce
treatment. Some are known to be the amount of sunlight penetrating the . .
highly poisonous at very low . water. The sunlight'is fequired by
concentrations. What- the lopg—term green aquatic plants which produce the -
effects of small doses of toxic " oxygen ne€essary to ndrmal stream
substances may be is not yet known. - pajance. Sedimexts greatly increase the .

treatment costs for municipal and

Inorganic chemicals and mineral industrial water supply and for sewage

substances— A vastarray of metal - treatment wherg combined sewers a
salts, acids, solid ‘matter, and many | ij uge. . .
, other chemical compounds are ' ' R .t

included in this group. They reach our Radioactive substances— Radioactive .
waters from mining ‘and ' ’ pollution results from the mining and =
+manufacturing processes, oil field™ processing of radioactive gres; from
operations, agricultugal practices, and  the use of refined radioactive materials .
natural séurces. Wal:‘éar' used in in powes reactqrs and f% industrial,
grigation picks up large amounts of medica), and research putposes; and
ingrals as it filters down through the from fallout following nuclear
soil on its way to the nearest stream. weapons testing. Increased use of these
Acids of a wide variety are discharged - substances-poses a poténtial public
as wastes by industry, but the largest, . health problem. Since radiation
single semirce of acid in our water accumuldtes’in hum&s‘i&ontrol of thi§ .
Uccrmes from mining operations ahd , * type of pollution must-take.into ‘
ERIC , on 16- - !
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v konsideration total exposure in the

uman environment—_—water, air,, food,
occupation, and medical treatmer*

Heat— Heat reduces the capacity: of

- water to absorb oxygen. Tremendous
volumes of water are used by power
plants and industry for cooling. Most
of the-water, with the added heat, is
returned to strgams, raising their ’
temperatures. With less oxygen, the
wateg is not as efficient in assimilating
oxygen-consuming wastes and in
suppbriing fish and aquatic life.
Unchecked waste heat discharges can
seriously alter the ecology of a lake, a
stream, or even part of the sea.

. Water in lakes or stored in
ifipoundments can be greatly affected
by heat. Summer temperatures heat up
the surfaces, causing the water to form
into layers, with the cooler water.
forming the deeper layers.
Decomposing vegetative matter from , .

3 tatural and man-made. pollutants o v .,
deplete the oxygen from these cooler
lower la with harmful effects on
. the aquatic life. When the oxygen- I
*+ deficient water is discharged from the
lower gates of a dam,’it may have
seriqus effects on downstream fish life .
and reduce the ability of the stream to —
assimilage dqwnstream‘llutxon . .

To complicate matters, most of our® " v

. wastes are.a mijxture of the eight types . BN )
of pollutlon making the problems of

treatment ‘and control that much more -

‘ - difficult. * L. 0 v

Mumcnpal wastes usually eontain
. oxygen-consuming pollutahts, .
dynthetlc organic chemicals such as .
etergents, sediments, and other types
of,pollutants. The same is true of -

many industrial wastes which may . -

congain. in addition, substantial

amounts of heat from cooling ' oo '

rocesses. Water that drains off the, - . A ‘
and usually, contains great amounts of, . ‘ .

.+ organic matter in addition to sediment. # - . :
Also, lahd drainage may coptain : . . N\
radioactive substances and pollutants . . .
washed from the sky, vegetation, 1 7 . * -

@ ldings, and streejs during rainfall.
\ .t N *
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- Advanced Methods

. of Treating

'Wastes '

.

- ~
:

These ew problems of a modern"’]
society have placed additional

- burdens upon our waste treatment-

systems. Today’s pollutants are more
ifficult to remgve from the watef.

And increa emands upon ouf™

water supply aggravate the problem.
uring the dry season, the flow of

rivers decreases to such an extent that |

they have difficulty in assiniilating the
effluent from wasfe treatment plants.

<In the future, these probléms will be
met through better and more complete

- methods of remgving pollutants from

o Mf'ihy cities stil

.

- water and better means for preventing
some wastes from even reaching our
streams 1n the first place.

The best immediate answer to these
‘problems is the widespread application
of exjsting waste treatment methods.

¢ not treat theirr _

* sewage béyond the, primary treatment
stage. Many .other tities.need enlarged

+ of modernized syst¢ms to treat

the simplest wastes to dispose of.
Conventional treatment processes are
already losing the battle against the
modern-day, tougher wastes.

The increasing need to reuse water
now calls for better and better waste
treatment. Every use of water—
whether at home, in the factory, or 6p
the farm—results in some change in its
quality. - . '

To return, water of more usable quality
to receiving lakes and streams, new

. methods for removing pollutants are -
being developed. The advanced waste
treatment techniques under .
investigation range from ¢xtensions of,
biological treatment tapable of
removing nitrogen and phosphorus
nutrients to physicaj-chernical
separation techniques such as
adsorption, distillation, and reverse
OSmosis. , . . ‘

 These new processes can achieve any *

-waste water at the Secondary stage. But - degree of pollution control desired -

this only a tempordry solution. The

o discharge of Uxygen consuming wast

will ipcrease despite the nationwide
addition of the secondary stage of

wastewater treatment. And these are -.
A .

‘g '

Advanced wastewater lrealme-t plant

and, a# waste efflubnts are purified to

higher and higher degrees by such

effluents begne “too good to throw .
away.” - -\,;' 400

-

o

.

< treatment, the point is reached where <




aa

( Such water can be deliberately gnd
. directly reused for agricultural,
. 7 4ndustrial, recreational, ot even
drinking water supplies, This complete
ter renovation will mean'complete.
pollution control and gtht same time
' meye water .for the Nation. | -

4 . .
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Land Application

.

+ advanced wastewater treatment that - |
can remove

basic treagment, and in some cases,
reuse or renovage theswaste:water.

Municipal wasté water has been used to
irrigate crops arbund the gountry, but
“primarily in the arid westtn states. 1
Land application of industrjal :
waste water has also been tried but
mainly in a few eastern states,-In land
- application three techniques are used:
_ crop, irrigation, rapid infiltration;
. overland flow, or,gcombination of the
«liree. S fo

N .
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Irriggtion -

In the case of crop irrigation (pr_slow
rate infiltration) the wastewater ~ +
penetrates into the grouMd where the
natural filtering and st
.the soil removes most bf the o
pollutants. The water eventually
percolates to the groundwater, o
_evaporates, or is absorbed by plants.

LY '

Aruitoxt provided by Eic:

Land appjication is one:method of e irrigation, to supply water ahd

L]

~ wet weather, it has'been fised

Lfaining action of”

Crop irrigation js one land application -
' ‘method that reuses the water, and the
minerals and’ nutrients in it. It is the
most commonly used land application
technique; The waste water 1s
sometimes disinfected befare being
used for crop'irrigation, depending on

+
L

"+ the end use of the drop. The
.~ waste water is applied to the la

. spraying, flooding, or ridge nd"iiw

" nutrients to the crops. The irrigation
method, selected depends on Cost « *

pollutants npt removed in . considerations, terrain, and the crops

grown. Much of thie water and most-of
the nitrqgen ar¢ absorbgd by the.
plants. The remaining,water
eyaporates or percolates to the
grouridwater. Phosphorous and trace”
eléments are:reinoved to the soil by’ "
:{sorption.. . L AR
g A .
* Rapid-Infiltration

R Vi .
Unfike sYow rate systetns, &

* infiljration process is used ¥
treat ard. reéover wiste water for reuse.
Since the rapid infilration “Process is *
the simplest land application

* technique,.and is effective 4n cold o

-
.

‘ )

.
‘e
~8

-
‘ -

0 "

rapid, -

]

frequently in the Rb
. Large Amoupts of waste water are
applied to a li irfd tand ares and . |
allowed to infiltratg, the ground’s » - -
surface and peroblate through the soil” °:
below. If the water is to ‘be reysed, it

rt*ast'e;’n3 statés. |
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Flood irfigation

Spray irrigation L /
can be recovered by drilling wells to |
draw it to the surface. Normally,
however, the water will seep .~
downward to the goundwater. Because ’
this process depends on the soil’s.
ability to absorb a large amount of .
water quickly and efficiently, good soil
drainage is important. Impervious soils
may be better suited to the overland

flow process.

Overl_and'N‘w ¥ ¢ .
This method has been used . -
successfully in the food processing
thdustries to remove bacteria and
. nutrients from waste water. And it has _-
. been used to a }imited extent in ’
treating municipal waste water for
many years. : ‘
’ A s . ’ ' 3
The waste water is allowed to flow-
dowrr a sloped surface that is planted
with vegetation to contrdl runoff and
erosion. -As the water runs down the
slope, the soil and its micro-organi$ms
remaife the bacteria and nutrients.
Most of the water is recovered at the
bottom of the slope for reuse. The '
-remainder evaporates. This process is .
well suited to clay or clay-type sojls

o

Ridge and furrow irrigation . .

-
a

.

"

‘ ) N ‘ with little or no absorption capaaty.
= : s 20 .
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| ’ hatever method is used, land - -

" plication may be an economic

iematwe to more costly advanced

atment plants. Eurther study is

jnderway to evaluaYe-the costs more
, Accurately. Research is also being

. Ly,
Coagulatlon—Sedlmentatlon e

The application of advanced
techniques for waste treatment, at least
in the next several years will most
likely'take up where primary and -

* -iconducted to determjne what Jvels of  secondary treatment leave off,
« °  -pytrients ahd trace,elements can be [Atimately. entirely ‘new systems will
. allowéd’ to build up in‘the soil without no doubt replace the modern facilities

harming agricultural plants, or posing
- health hazards where the crops may
enter&he human food'chain.

ERI
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of today.

-The process known as coagulation-
sedimentation may be used to increase
the renjoval of solids from effluent
after primary and secondary
treatment. Besides removmg essentially-
all of the settleable solids,’ this method
can, with proper control and sufficient

+ addition of chemicals, reduce the
concentration of phosphate by over 95
percent,

in this ptocess, alum, lime, or iron
salts are added, to effluerft as it comes
from the secondary treatgnent. The
flow’ then'passes through: floccylation

o
.

1

..
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tanks where the chemicals cause the

- +"smaller particles to floc or bunch

ERI!

‘together into large masses.

The larger masses of particles or lumps

, will settle faster when the effluent’
reaches the next step—the’
sedimentation tank.

Although used for years in the
treatment of industrial wastes and in
water treatment, coagulation-
sedimentation is classified as an
advanced process because it is not
usually applied to the treatment of
municipal wastes. In many cases, the

rocess is a necessary pre-treatment

or some of the other advanced
“‘techniques. 3

-

‘Adsorption

N

§echnology has also been developed to
effect the removal of refractory organic
materials. These materials are the

Aruitoxt provided by Eic:

”*

stubborn organic matter which persiss
in water and resists normal biological
treatment.

The effects of the organics are not
completely understood, but taste and
odor problems in water, taintig of
fish flesh, foaming of water, and fish
kills have been attributed to such
materials. ,

,s

Adsorption consists of passing the
efffuent through a bed of activated
carbon granules which will remgae
morq than 98 percent of the orgamcs
To cut down the cost of the procedyre
the carbon granules, can be ‘cleane y
heat and useq again.’

*

T:rxcept for the salts added during the

use of water, municipal waste water
that has gone through the previous -
advanced processes will be' restored to
a chemical quality almost the same as
before it was used.

When talking of salts in water, salt is
not limited to the common kind that is
used in the home for seasoning food.
In waste treatment langoage, salts
mean the many minerals dissolved by
water, as n _passes through the air as
rainfall, a5 it trickles through the soil
and over rocks, and as it is used in the
home and factory.

A

Electrodialysjs . .

.

Electrodialysis is a rather complicated
process by which electricity and
membranes are used to temove salts
from an effluent. A membrane is
usually ®ade of chemically treated
plastic. The salts are forced out of the
water by the action of an electric, field.
When a mineral salt is placed in water
it has a tendency to break down into
ions. An ion is an atom or a small
group of atoms having an electrical
charge.

" As a city uses its water, the amount of

salts in the water increases by 300-400
milligrams per liter. Fortunately,

.electrodialysis can remove this buildup

of salts,

LR

LRl




In,other words, this process returns the
. salt content of the water to where it
.was or even better than when the city
first feceived the water.

The Blending of Treated Water ,

Properly designed and applied, the
methods that have been explained will
be able to supply any quality of water
for any reuse.

But none of these processes will stand
alone. They must be used in a serjes or
a parallel plan. In a series, all the
sewage passes through all the
processes, one after another, each
process making a particular .
contribution toward improving the
water. For example; the conventional
primary stage of treatment removes
the material that will readily settle’or
float; the secondary biological step
takes care of the, decomposable
impurities; coagulation-sedimentation,
the third step, elinrinates the
suspended solids; carbon adsorption
.-removes the remaining dissolved
organic matter; electrodialysis returns
the level of the salts to what it was
before the water was used; and, finally,
chlorination provides the health safety
barrier agdinst disease carriers

<

™

Basjcally the same result can. be

ach‘eved by separating the effluent into
two streams. In this instagge, all of the

“waste receives the basic tréatgent and
then passes through the coagulation-

. sedimentation and adsorption .
processes which remove the organic
matter. Half of the sewage is then
treated by evaporatior:‘gd adsorption

- to.remove al impurities including the
minerals. This efluent, when blended
with the other half, can provide water
with the desired level of minerals.
After chlorination, the water can be
reused for industrial purposes.

Almost any degree of water quality .
«can be acliieved by varying the flow of
the two streams. This technique

reduces the treatment cost, since only a
fraction of the flow requires treatment

ERIC "23




" water results.

taste. ,

~

s

wnth the more\xpensﬁﬁumt
procédsses, such as distillatién.

Distillation or evaporation basically
consists of bringing the effluent to the
boiling point. steam or vapor
produced is piped to another chamber
where it is°cooled, changing it back to
a liquid. Most of the unwanted
polluting impurities remain in the
original chamber. However, some
volatile substances may distill along
with the water and carry along foreign
materials that contribute objectlonable

As most people have diseovered,
distilled water has a flat, dlsagreeable
taste caused by the absence qf minerals
and air. But by blending tHis pure

“Water with water that still contains

some minerals, a clean, better tasting

And just as importantly,
the more €xpensivg distillation process
is used on only part of the effluent, and

4he rest of the waste water is treated by

ERI

Aruitoxt provided by Eic:

the less costly procedures.

Wastewater filtration unit in the coagulation;sedimentation process” . :

-

Denitrification plants can remove S
excess nifrogen in advanced treatment

¢ 1
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New Challenges

for Waste Treatment »

(Y

So far, the most readily available
processes that will solve most
current pollution problems have been
covered. But the !P ture holds many
new-challenges. Scientists are still

. looking for the ultimate system that

" mineral content.

will do the complete job of cleaning up
water, simply apd at a reasonable cost.

One such possible process under study
is reverse osmosis. When liquids with
differerit concentrations of mineral
salts are separated by a membrane,
molecules of pure water tend to pass
by osmosis from the more
concentrated to the less concentrated
side until both liquids have the same
W

. “Scigntists are now exploring ways to
take advantage of the natural
henomena of osmosis, but in reverse.
hen pressure is exerted on the side
. with the most minerals, this natural
forcc reverses itself, causing the
molecules of pure water to flow out of’

the compartment containing a high

Q

RIC ..

Aruitoxt provided by Eic:

salt concentratjon. - .
'ﬂhls means that perfectly pure water is
being taken ofit of the waste, rather

than taking pollutants out of water as

is the tragitional way. And this process *

" takes clean water away from
everythmg—bactena detergents,
nitrates. -

Tests have shown that the theory
works well, resuiting in water good
enough toydrink. Efforts are new
under way to develop large membsranes
with long life. Also, the process and
equipment need to be tésted on a large
scale. .. .

.Many other techmques to lmprove
waste treatment are under * )
development in laboratories and in the
field.

For example, in denitrification, special
microscopic organisms areibeing

" tested for removing nitrate¥ from

waste water by reducimg the hitrates
to elemental nitrogen.
' 4
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" Chemical Oxidatiofi~ .

Municipal waste walters contain many
organic materials ofly partially .
.removed by. the conventional
treatment methods. Oxidants such as
ozone and chlorine have been used for
many years to improve the taste and

« * odor qualities or to distnfect municipal
drinking water. They improve the

* - quality of water by destroying or

-~ altering-the structure of the chemicals

- -in the water. . -~ ,

Y

. .

., HoweVer, the concentration of the

* 7 organic materialsfin drinking water
supplies is much legs than it 1s in the
waste-bearing wateMPreaching - o
treatment plants. Until recently, the
cost of the oxidants has prevented the

" use of this process in the treating of
wastes. When operated in ,
conjunction with othker processes,

- oxidation could become an effective
weapon in eliminating wastes resistant ,
to other processes. ° )

-

-, Polymers and Pollution

In discussing the coagulation-
sedimentation process, mention was
made of the use of chemicals to force
suspended #6lids into larger masses.
The clumping together helps speed up
one of ‘the key stéps in-waste
‘*treatment—the sepgration of solids

.+ and liquids.

“
.

- During the past 10 to 15 years, the

. chemical industry has been working on
synthetic organic chemicals, known as
polyelectrolytes or golymers, to further

- 1mprove the separation step.

* Formerly, polymers lave proved
effective when used at a later stage of
treatment—the sludge disposal step. .
Sludge must be dewatered so that it
can be more easily.disposed of. By
introducing’polymers into the sludge,
the physical and chemical bonds

*

MC ’ o .

» IETROTE
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between the solids are tightenéd. When -
this happens, the water can be .
-extracted rhore ragidly. s

Wider use’of polymers is now being ‘!

* investigated. By putting polymers into
streams or rivers, it may be possible to
capture silt at specified locations so
that it can be removed in‘quantity.

1 .

“If polymers are put into raw sewage,
waste treatment plants may be able to
combine a-chemical process’with the -
standard primary and dary
stages: And this method of removing
solids can be applied immediately
without lengthy and expensive:
addition of buildings or new facilitfes.

]

The chemicals also hold promise as a
means Of speeding the flow of waste
waters through sewer systems, thus, in
effect, increasing the capacity of
existing systems. ’ -

-

-
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The Use-pr Dlspb§a|
of Wastewater Treatment

Residues ' .

N]ovmatter how goodjthe treatment of *
astes, there is always something’

left. oyer. It 'may be the rags and sticks

. that were capght on the scfeens at the
- very beginning. of thepMmary
treatment. At:could b€ briné or it could
be sludge-+that part of the sewage,
that gettles tothe bottom in- -
sedlmen%atnon tanks. Whatever-it is,
there is always sgmethmg that must be
reused, burned, buriéd, or disposed of
in some manner. J

The management of these wastewater

treatment residuals is a twofold,
_problem The sludge or other matter

. must be disposed of to complete a

city’s or’industry’s waste treatment
efforts. And it-muet be done in a
mannet not to upset the rest @b the
emvironment. } .

If it is bumed it [Qust be done in a

. way not to'add t0 the poliution of the
atmosphere..This would only create an
additional burden for our already
‘over-burdened air to ¢ with. And
air pollutants by the action of rain and
wind have a habit of returning fo the’
water, further compticating the waste
treatment problem.

- The requireménts of the Federal Water

Pollutiof Control Act-Amendments of |,

1972 (PL 92-500) emphasize the need .-
.lg employ environmentally soind
~sfudge ‘management techniques. At the
same time, the national requirements

for nmproved wastewater treatment

will result in the producttion of a

greater quanmy of sesiduals. And
possibly more concentrated forms of
contaminanss will ‘be present in these
residuals tfan evéh before. As much as
40 percent of the construction grant
funds for igdividual treatment plants ~ |
provided ynder PL 92-500 may be

required to,build adequate sludge R
management facilities. In additjai, the
permits réquired for efftugnt d e .

. from sewage treatment plants can in".

some cases be affected by the sludge
managemerft techniques employed by °

the facilities. !
There are many methods and processes A
for dealing with the “ultimate {
disposal” of wastewater treatment ¢, |
residuals. In general, the various i
techniques involve either direct - ;
resource recovery from or beneﬁcnal /
uses Gf the resnduals ’ /l

2

One of the most common disposal /
methods consists of digestion followed
by ﬁ-ltratior:gnd incineration. Fhe. . +

. !

Sludge drying.bedi




digestion, of sludge takes place in
heated tanks where the material can
decempose naturally and the odors _

_ can be controlled. As digested sludge *
consists of 90 to 95 percent water, the

" next step in disposal must be the °

" ¥ removal of as much of the water’as
possible. ~

-

&

Water can be removed from sludge by
use of a rotating filter drum and
suction. As the drum rotates, the water
is filtered out of the sludge and the,
_, Tesidues are peeled off for disposal.
For more eftéctive dewatering, thé
sludge can be first treatgd with a.
coagulant chemical such as lime or

ferric chloride to produce larger solids  Municipal sludge may be composted
. before the sludge reaches the filter. .  for use as a soil enricher ’

»

N
Drying beds which are usually made of -
layers of sand and gravel can be used .
to remove water from sludge. The  °
sludge is spread over thgded and -
allowed to dry. After a week or two of
drying, the residue will be reduced in
volume and, consequently, will be
easier to dispose of.

lneineraiion.consists of burning the
dried sludge to reduce the residues to a
non-burnable ash. The ash can be
disposed of by filling unused fand.
Sincezmost of the pollutants have been
rerfoved by the burning, the ash
should cause very little nuisance.

In 1974; 5,676,000 tons of sewage - :
sludge ‘were disposed in the oceans. Rotating d'““‘?“f"

.- The'Marine Protection, Researeh, and T ‘ . ' ’
Sanctuaries 'ﬁ of 1972 authorized - : .

¢ . EPA to regtiate this kind of ocean .
disposal. Accordingly, EPA v : . . .
;  implementeqd a permit program in late ¥ 4 .

1973 to limft the amounts and kinds of . o s :
wastes that can be dumped at sea.

A very promising new approach to S i

sludge .management gets xid of the . - :

.unwanted sludge and helps restore

ravaged cduntrysides, where tops of .t

hills and mountains were sliced away " )

to get a; the nyal beneath.dThi.vétrip . ] -
‘mining left ugly gashes and scars in

o ‘:r\%lse beautiﬁfl arﬁas of some ¢ 2 8 o . .

'’ 23 ' A
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. States. ould take nature many
. Yyears'to fepair the damage.

+ Undera new_sludée management
approach, digested siudge in semi-
liquid form is piped to the spoiled
from the wastes, is spread ovgt the

grass, trees, and flowers to barren

- dram from mines into stretms and

ERIC ™
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Treated sludge %y be used as fertilizer for some agricultural crops

areas. The slurry, _contaiggng nutrients

land to give nature’ a hand in returning

‘parkways, anq_other public areas. J

" land. -
P Restoration of the countryside will
- also help conirol the: flow of acids that

rivers, endangering fish and other.

life and adding to the difficylty
of réusing the water.
Sludge or other waste concentrates are _
not always costly burdens, By drying )
and other processes, some cities have
produced fertilizers from sludge whichr-.
.are sold to help pay part of the cost of
treatmg wastes. Some municipalities
use the sonl ennichers on parks, road

-

Some industries have found they can
reclaim certain chemicals during waste
treatmest processes and reuse them.

Other firms have developed saleable -
by-products from residues of waste -
treatment.

More studies are underway to find,, -
other beneficial uses for siudge and to

help solve the problem of what te do

wath increasing volumes of wastewater
treatment residuals—and to help offset 4
the cost of waste treatment.

25



L] ‘1 N
Common Waste
Treatment -
Termin%logy ‘

Activated Sludge process Tgmoves
organic matter from sewage by
saturating it with air. and adding
b}iologlcally aclive sludge.

dsorption 1s an advanced way of
treating wastes in which actiated
carbon removes organic matfef from
waste water ~

-

Aeration Tank serves as 2 chamber
for injecting air into water
-

Algae are plants which grow in.sunht
waters They are a food for fish and
small aquatic amimals and. Lke all
plants. put oxygerf 1n the water

Bacteria arc small hiving organisms™
which often consume the organic
constituents of sewage

— .

BOD, or biochemical oxygen de-
mand. 1s the dissolved oxygen
required by organisms for the aerob-
ic decomposition of organic matter
present in water It 1s used as a
measure in determining the efficiency
of a sewage treatment plangt or to
determine the potential of an effluent
to degrade a stream

Chlorinator 15 a device for adding
chlorine gas to ,sewage to kil

infectious gc?
Coagulation isthe clumping together

of solids to make them settle out of
the ‘sewage faster Ceagulation of
sohds 1s brought about with ‘the use
of certain chemicals such as himge,
alum and iron salts

Combined Sewer carries both sewage
and storm water run-off .t

Comminutor 1s a device for the
catching and shredding of heavy
solid matter In the primary stage of
waste treatment.

DHTused Air 15 a technique by which,

air under pressure 1s forced 1nto
sewage in an aeration tank The airis
pumped down sinto the sewage
through a pipe and escapes out
l: lillc)les in the side of the pipe.
B N .

Aruitoxt provided by Eic:

(2™ . -
Digestion of sludge takes place n
tanks when the'materials decompose,
resulting 1n  pagtial gasification,

Incineration consists, of burning the ¢
sludge * fo~¢emove the water and
redyce the remaining residues to a

hquefaction, afM minerahization of afé. non-burnable ash The ash can
pollutants. .

. ¥

Distillation in waste treatment con-
sists of heating the effluent and then
removing the vaporyor steam. When

Bhfiltration 18 the penetration of

. disposed of safely on land. in
some watérs. or unto caves or other
underground locations

-~

the steam 15 returned to a liquid 1t 15 #V31€7 ttl:rqu?h the lgrounds surface
almost pure water The pollutanwg !NtO sub-surface so

remain 1n the concentrated residue.

Effluent 1s the iquid thascomes out
of a treatment plant after completion
of the wreatment process
.

Eutrophication: The normally slow
aging process by which a lake evolves
into a beg or marsh and ubimately
assumes a completely terrestrial state
and d‘lsappears During eutrophica-
tion the lake becomes so rich in
nutritive compounds, especially ni-
trogen and phosg::rus. that-algae

and other microdcopic plant ll&

beconmie super-abundant, thereby
“ghoking™ the lake” and causing 1t
eventually to dry up Eutrophication
nay be accelerated by many human
activitied : .

.

.

,
Floc 1s a clump of' sohds formed in
sewage by biological or chemical
acyon

Flocculation 1s the process by which
clumps of solids in sewage are made
to increase in size by chemical.
physical. or biological actiog,

Fungi are smali. non-chlorophyll-
bearing plants which ‘may play a

.
Infiltration/ Percolation is.a land
application technique where large
volumes 6f waste water are app)ied to
land. alowed to penetrate the sur-
face and  percolate through the
underlying soil

Intercgptor sewers in a combined
system oontrol the flow of the sewage

to the -ffeatment piant In a stormg
they allow some of the sewage to
flow diréctly into a receiving stream.
This pretects the -treatment plant
from being overloaded in case of a
sudden®surge of water Jnto the
sewers Interéeptors are also used in
separate sanitation systems to collect
the flows from main and “trunk
sewers and carry them to the points /
of treatingnt

Tom 1s an electrically charged atom or
group of atoms which can be drawn
from waste water during the electro- -
dialysis process. : )

Irrigation 1s a land application
technique where waste water is apph-
ed to' the land to supply the watér
and nuggient needs of plants.

A3

L.and Application - the discharge of

usefu) role in trickling filter treah.,:"astb water onto the ground for

me))) operations

Groundwater 1s the body of water
beneath the surface of the ground It
1s made up primarnly of the water
that has se¢ped down from the
surface

?

“3u

26 . --f

e

reatment or reuse.

Lateral sewers are the pipes that run
under the streets of a city and into
which empty the sewers from homes
or businesses

v

Mechanidal Aeration uses mechani-

cal gnergy to inject air intp water,

using the waste stream to absorb
ggn from the atmosphere

Microbes are, minute plant or amimal
life mictobes which may,cause
disease exist In sewage T

* -



Mixed Liquor s a mixture -of
activated sludge and waters contain-
ing organic matter undergoing acti-
vated studge treatment in the aera-
tion tank. »
Nitrogenous wastes: Wastes of ani-
mal or plant brigin that contain a
significant concentration of mitros

gen. 9 °

-
Nutrients: Elements or compounds
essential as raw materials for orga-
nism growth and development. for

.* example. carbon, oxygen. nitrogen

and phosphorus.

&

Organic {latter 15 the carbonaceous

. waste contayied 1n plant or animal
matter ang dnginating from domes-
tic or industrial sources

Overland Flow 1s a land application
technique that cleanses yaste water
by allowing 1t to. flow dver a sloped
surface. As the water flows over the
surface, the contaminants are re-
moved and the water 1s collected at
the bottom of the slope for reuse

.

Oxidation s tge addition of oxygen
which breaks down organic wastes or

.. chemicals 1n sewage by bacterial and
chemical means.

Oxidation Pond 1s a man-made lake
or body of water 1n which wastes are
consumed by bacteria It is used
_most frequently with other waste
. treatment processes An oxidation

pond 1s basically the sa as q
gsewage lagoon .

Percolation 1s the movgnent of
water through stb-surficf soll lay-
ers, usually co,)‘mnuing ipjknward to

the groundwmer H
v .0

Phosphorus: An elemeni that while
essential {o life. contributes to jthe
eutrophication of lakes and ;Jher
bodies of water y

“a/

" process .

Polyelectrolytes are synthetic chemi-
cals used to speed removal of
solids from sewage The chemicals
cause the solids to flocculate or
clump together. more rapidly than

« themicals like alumfor lime

*

Primary treatment 1S the stagt in
basic treatment th.at removes the
matenal that floats or will settle in
sewage It 1s accomphishéd by using
. screens to catch the floating objects
and tanks for the heavy matter to
settle 1n

’
Receiving Waters #re rwers. lakes.
oceans. or other water courses that
receive treated or untreated waste
waters i ‘
4 r

Salts are the minerals that water
picks up as jt passes through the air.
over and under the ground. and
through household and industrial
uses

Sand Filters remove some sus-
pended solids fromi sewage Aur and
, bacteria  decompose  additignal
wastes filtering. through the sand
Cleaner water drains from the bed
The sludge aecumulating at the
surface must be removed from the
bed penodically

Sanitagry Sewers, in a separate sys-
tem. are pipes in a city that carry
‘only domestic waste water The
storm water runoff is taken care of
by a separate system of pipes

Secondary Treatment 1s the second
stép 1n most waste treatment sys-
tcms 1n which bacteria consume the
orgamic pafts of .the wastcs [t 1s
accomplishe®s by bringing the sew-
age and bacteria together in trickling
filters or in the dctivated sludge

’

Sedimentation Tanks help remove
sohids from sewage The waste water
1s pumped to the tanks where the
solids settle to the bottom or float on

Pollution results when animal. veg- the top as scum The scum 15
ctable, mineral or "heat wastes or skimmed off the top. and sohds on
discharges reach water. making it the bottom are pumped to incinera-
less desirable for domestic, recrea- tion, digestion. filtration or Mher
l:lillc}stry. or wildlife uses means of final disposal.

s ! ‘29-‘-3]_
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Septic Tanks are used for domestic
wastes when a sewer line i1s not
available to carry them to a treat-
ment plant. The wastes are piped to
underground tanks directly from the
home or homes “The bacteria 1n the
wastes decompose the organic waste
and, the sludge settles on the ‘bottom
of the tank The effluent flows out of
the tank into the ground through
drains The sludge 1s pumped out of
the tanks. ysually. by commercigl
firms, at regular ntervals. :
L]

Sewers are a system of pipes fhat
collect and dehiver waste. watef to
treatment © plants or recejving
streams "

) >

Sludge 15 the solid matter that settles
to the bottom, floats, or becomes
suspended in the sedimentatio
tanks and must be disposed of By
filtration and incineration or py
transport to appropriate disposal

sites "
. e

[ 4
Sterilization 15 the dgstruction of all
living organisms, contrasty disin-
fection 1s the destruction of most of
the living organisms -

Storm Sewers are a separate system
of pipes that carry oaly runoffs from
bunldly‘v{nd land during a storm.

Suspended Solids arc the sl
particles of sbhd pollutants which
are Present in,sewage and which
resist sepafatfon from the water by
conventional means -

Trickling Filter 15 a suppart media
for bacterial growth’ usually a béd of
Yocks or stones “The scwage Is
trickled over the bed so the bacteria
can break.down the organic wastes

The bacteria coliect on the stones

through ropeated use of the filter

Waste Treatment Plant is a serics of
tanks, screens, filters. and other,
processes by which pollutants are
removed frgm water,

Virus 1s tHE smallest form of micro-
orgamsm capable of causing disease.
57
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