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S5 CJW. Thornthwaite Associates of Elmer, New Jersey, who have

béen designing waste disposal systems on land since the early 50's,
say land disposal (which they call "Natural Filtration") is a
Practical approach to ény diséosal problem involving waste water
polluted by biodegradable material, by material which can-be made

biodegradable through Pretreatment, or by inert inorgsnic substances.

ﬁTILIZATION OR DISPOSAL
Right now there are two groups interested: those who want
to utilize wastes through growing crops, and those ﬁho vant to
dispose of wastes on the land. Utilizing wastes implieS':urning‘ \
them into éomething of valué. Disposal, as ve will use it here,

Simply means using the land to get rid of all the waste we can.

ﬁﬁﬂl Since the two aims are entirely different in application, we will

consider them separately.



H

Also, wastes may be in solid or liguid form. Most

of our firsthand knowledge on this sub

of waste water dispossel or uhilization.

will be referred to only brieflv,

UITLIZING VASTES THROUGH GROIIING CROPS
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‘We also are concerned with the rabkio of_ carbon to nitrogen.
It is possible %o apply several tons of dissolved N pér acre
per year and yet hzvre crops suffer from N sta,giration if lavrge
amounts of carbonaéeous solids are applied along with it.

While not the same thing, the TOD (biochemical oxygen
demand) loading 1s the usual way of cwpressing “he degradable
substances in the waste waber. The syshbem handling offludnt
of high BOD is limited by the oxidation rednetion capacity
of the microorganisms. However s BOD measuremants do not tell
the vhole story. Syste;ﬁé handling a waste containing a high
DPercentage of sugars will accept a higher BOD loading per
:a.'ére than systems bandling starchy or fihrons materials. The
carbon-nitrogen ratio may be a better measure for the
agronomist's purpose than is oD,

Monitoring should analyze also the industrial Process
for any additions of Possibly toxic materials such as caustic
soda or the heavy metals, lead, arsenle, zine, nickel, or
nmercury. These heavy mebals as well as certain pesticides
that break down very slowly may build up to toxic proportions
in the soil after years of additions of waste materigl.
Disease organismg s 500, may need to be monitored thoush
Industrial waste waker is not as likely to carry them %o

growing crops ag is miricipal sewage.
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mow:mg how mach water to apply to a given crop and

X what l‘b ‘contains in the way of clements useful as plant

f: _food. or as soil amzndments, such as lime, we can then

' ca.l;u_.'l.ate (a) how much fertility benefit we .c;n expact from

" the waste and (b) what amount of cupplemental fertilizer is

needed for optimm crop parformancs

- ' - VWhen we have the wahter amount and guality matched to’l

© .~ the nceds of the crop, we can concentrate on the delivery and

distribution system~-vhether it is sprinkler irrigabtion,

flooding, or 'corru{:_';atic?h irrigation. The engineers can help
wrbh these details as well as debermine whether the systen

‘should be direct application from the processing plant or

:1f holding ponds are needed. There apparently is no advantage
to the crop either way as long as adequate filtration takes
Place ab the plant to screen oub solids that might plug
distribution systems or cause residue problems on soil or
crops. A good screening system is generally more suitsble
than settling ponds.

Along with the distribubion system, the producer must
determine how he is going to rohabe the application %o
different ficlds. The processor and the producer rmsht #
york owh hov they are going 4o handle the washe woter
t-yﬁen they éa.nno*', irrigate hecamse of svrplus natural moisture,

crop harvest operations, or possibly dvring frecezing westher.
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Because of these latter problems most of the sysfems

L e

studied here in Michigan have either given up or bypassed

* ubilization and have gome directly to waste vater disposal.

'J'Utilizétioh.through a groving crop offers (a) a
pbssibility of finaﬁcial return from a” producht which other-~
Wiée one must pay to get rid of, and (b) the removal, by
cropping,'of plént nutrients such as nitrogen and phosp?orus
tﬁat—might oﬁherwise becoms pollutants of either ground
water or surface runoff. Then, too, application of waste
watér ih amounts metéred to good crop growth is unlikely

td hé iﬁiexcessive am;unts that would result in pollubing

/' ground or runoff water.

DISPOSAL OF WASTE WATER

In spite of the possibilities for irrigation with
waste water, most industries in our experiense prefer to
Just get rid of the water without worrying about any
Possible production from it. Their reasons are good. They
do not want to be concerned gbout timing operations.to.the
needs of a crop. WNor do they want to spread the waste
over any more scres than necessary. Thus it becomes as
question of how fash can we get rid of the waste water

and how many acres will it %gke?
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Guidelines for maximum application are sketchy at
Presens. Rate per hour varies, depending on soil
_hfiiﬁfaﬁion rates and existing vege’aative cover, from
T ‘;.nch.down to § inch or less. The total emoun’ that con

 be applied at one time and the frequency of reapplication also

é.re geared to soil and vegetaktion. Under Michigon conditions

‘& sandy soil with quackgrass cover has taken 2 inches of waste

water per week for years withoubt apparent deterioration of
ei‘hﬁer s0il or vegetation. Reed canarygrass on a vloamy sand
has taken between 4 ?nd 7 inches per week during the growing
season witﬁou‘b apparent damage to the vegetation, However,
?omé. runoff and éccasional odor occurred under this high an

= application., Where water concentrated or where application

was greater than 7 inches per week, vegetation wos killed
complebely or grasses were replaced by the smortveeds
(Polygonum pensylvanicum and P. coccineum), These obscrva-
tions would tend to bear out the conclusions of Dr. Louls
Kardos and his associgbes in the Penn State Studi;:s that
irrigation with 2 inches of waste treatrert plant

effluent per week is a safe figure, and under certain
conditions one might go %o 4 inchies per week.

The tohal yearly amount of waber that c¢an be apglied
depends in part on whether anplicgtior in seasonal or year
arocund. Freezing ground in winher creahtes problems of
disposal bub many companies and the Penn State recearchers

have overcome these difficultiese.
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Maximum application of water may be limited, too,

Ee

\x?:\by;tge éuality of the water. Water percolating to'ground'" .
‘yatéi levels should not contain more than 10 ppm éf J
nitrates, for example. Between what a giowing crop of

corn or good grass hay could removqund'what will be
denitrified and returned harmlessly to the air, Dr. L. R.

Webber, Professor of Soil Science, University of Guelph,

Ontario, Canada, estimabes tha® abont 300 lbs. per acke
of:niﬁrogen as orgonic wastes can he applied to corn or
hay on a well draiggd loam or finer-textured soil without
ihcreasing ground waher nitrate levels. Exactly how much

cen be added vhere vegebgbion is not harvested is still a

" matber of speculation.
| Again referring-to the Penn State Study, the
researchers there reported that P and K equilibrate at
the 1-foo% lével in the soil. Nitrabe N, Ca, Mz, Na, and
Cl equilibrate at the L-foot level. Organic N (including
ammonium N) still trails off at the 6th foot. Equilibria
represent the balance bebtween inputs and removals by
adsorption, chemical precipitation, ionic exchange,
biochemical transformation, biological absorpiion
(especially by vegetation), and physical filtra,tion.*

Those levels of eguilibria are bound %o be

influenced by soil texture, kind of vegetation, and

d&& : many other factors. Much more research is needed before

we have concise answers to what the soil can handle,
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A look at some of the existing systems that have
:been in operatlon for a number of years prov1des same
| answers to what is vorking and vhat are some of the

problems. - , lw

Gerber Producks Company, StokleyWVan'Camp Tood, Inc.,
Musselman Fruit Products, Welch Foods, Inc., and the
A. F. Murch Com@any are all fruit and vegetable processors
ﬁhose waétedwater disposal systems we have studicd, Tﬁe
Celoﬁex Corpordtion at L'Anse, Michigan, disposinz of
insulation board mill effluent by land irrigabion, and
" “:~eabrook Farms Company, Ine., food processors in Itey Jersey,
 jare other large operations on which we have information . *
F Seabrook Farms has used irrigation sprinkler
dlsposal since 1950, Gerber and Welch since 1953, A1l
the others have st least 5 years! experience cxcept
Celotex, vhich started its system in late 1967. Quantities
of waste water b01ng disposed of range from 500,000
gallons per day for Celotex and the smaller fruit processors
to a maximum of 12 million gallons per day for Seahrook

Farms. Seabrook's annual averase, however, is h million

Ny
oy

gal/dmv, These industries are applying from 75 inches to
*

more than 150 inches of washe water per acro annually,
That is in addition to nafural rainfall averaging about

27 to 32 inches Per year.

*¥Trade and company names are used solely to provide specific
informstion. Their mention does not censtitute a puarantee
Or recommendation of the Product or comany over other
comparable products or companies that are not named,




. The systems that result in good condition of soil

" and vegetation, without objectionsble odors or direct

) runoff, are on permesble, naturally well-dralned soils.
»They are appxylna not more than 2 to 4 1nches per week
*bf wasﬁe water on good grass cover--quackgrass (Agropyron
wxepens), tall feséué (Fessuca, arundiﬁacea) or reed
canarygrass (Phalaris arundinacea). The grasses are
named here in fhe order of their abilihies %o sband «
inéreasing ﬁgtness;

Uhfo&tunately_both systems that had operated for

years in wobdland had annlied excessive amounts of water

. that resulted in drownlng out the woody vegebtation,

wvhich was replaced Ty smartweed and common reed
(Phragmites cqmmnnisj.

Another prohlem associabed with excessive application
or uneven distribubion of waste water is odor resulting
from anerobic conditions in a soll saturated with
effluent that conkains organic wastes. Methane and
hydrogen sulfi@e smells are sometimes encountered in
such cgses. No odor problems are noted under applications
of 2 to 4" per week that provide for alternateVWetting A
and drying cycles together with adeguate screening éo
remove many of the suspended solids. Satisfactory
operations existed where suspended solids from fruit
washing varied from 200 to 3, OOO ppn of suspended solids

and 800 to 3,000 ppm of BOD during the season.
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Wmfortunately the cperstions viich resuited in odors or

killedwout vegehation had no knowiedge or records of the

L Quality of thair waste wahor on She smount actonlly

epnlied per acre.

Tmproper filtrabion or certain sdditions daring
Drocessing con cause prohlems of soil senling, /01l
> S structural chanaes, ov vogatasive 1k3iil. Common am~ns
these addikives is canshic sndn, used somehtines in
végetablo Peeling procanses ool of5en for cleaning
evaporanors or nsher emuinnent, Since excensive sodium

can camse a rastic rofuchion in the soil's 3 nfilbration

rate ac well as other detrim-*al eflechs, uscrs ok

.be warned to plan other means of disnosal of wastes

conbaining caustic éod.a..

Some of the solids filtered out of the fruis and
vegehahle proccsning plants are fod to liveshozk. Many
are buried in a canitary lan i1l cperat’on.  Sone
sélids eh as cherry pits have manr uses and many yet
to be digeovered, I am smrre, (ne errpony drics and
burng them for fuel, saving, "There is neard v enoush,
healt in the piks 4o cerdlesety Troccng the chorien,”

*
To a similar ccroony, 80 mileg ewzT, cherry plis ere
o reaﬂ._ waste disnosal problem. Thay give owey vhak they
can for horticuliural mulehivg moferinl (for vhich they

are excellent) and Pawy tons of them. Sixby mites din




NN

‘articles on the many uses being developed for cherry

v

v
’ L

:}T.tli’eiotlier direction, newspapers recently carried

“ pits:from oils for cosmebics to soil conditioners

and from cracked shells to prevent skidding on icy -

pavements to pit-shell flour used in plasiics and as

a binder for plywood.

about solid and liguid waste disposal though we do have

All of which shows there is much yet to be learned

]

lmox:zl-edge now that can make a real contribubion to the

ER

10.

environment.
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