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Land Treatment
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Fig. 1. Illustration of the dynamic chemical equilibria
occurring in the soils with solution at the focal
point.
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Table 1. Examples of solid wastes that have been

applied to cultivated land growing crops

Waste(resource)

Crops

Manures

Animal(all sources)

Plant(green manures)

Municipal waste

Sewage water effluent

Edible and non-edible
Edible and non-edible

Pasture. cotton. grains

Sewage slurries
(3 to 10% solids)

Sewage sludge

Pasture. cotton. grains
(thick slurry or dry) Pasture. cotton. grains
Solid waste(untreated) Pasture(alfalfa)
Solid waste
(pretreated-compost) Home gardens
Paper mill
(pulp and paper mfg)
Waste waters Alfalfa, grass pasture
Slurries
Hardboard

Paper board

Alfalfa, grass pasture

Composted and
or biodegraded Wheat, corn beans
Cannery(tomatoes, corn, etc.)  Small grain
Tannery dust and slurry Cultivated pasture
Dairy products residues Cultivated pasture
Animal slaughter waste
(e.g, blood meal) Home gardens, yards

Mine tailings(processed) All land
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Table 2. Selected solid industrial wastes apparently
amenable to non-cultivated land treatment
/utilization

Petroleum industry wastes  Organic solvents/residues

oils, greases, asphalts degreasers
salty waters laundry cleaning
certain hospital waste
Acidic and caustic wastes paint industry
metal brightening acids
mining acid wastes Municipal solid wastes(MSW)
shredded MSW
composted MSW

sewage sludes

electroplating acids

caustic residues

Electronic industry wastes
acidic and caustic Woody and paper wastes
cyanide wastes sawdust
noble metal residues bark
shredded paper
Agricltural wastes waste pulp
animal manures urban pruning waste
pruning grass clippings
crop residue
composted residues Solid canning wastes

fruit

Fly ash vegetable
meat, poultry, and fish
scraps.
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Table 3. Selected industrial wastes suitable for land treatment

Industy

Waste Type

Specific Potential
Hazards

Recommeno 1

Precatutions

Food and kindred
products

Textile finishing

Wood preserving

Paper and allied products

Organic fibers,
nonceltuosic

Pharmaceuticals

Soap and other
detergents

Organic chemicals

Petroleum refining

Wastewater, sludge

Secondary waste-water
treatment sludge

Wastewater

Primary waste-water
treatment sludge

Secodary waste-water
treatment sludge

Waste mycelium

Wastewater

Watewater treatment

Sludges

Nonleaded tank
bottoms

High sodium and TDS content
and resulting detrimental
effects on soil properties and
plant growth

Heavy metal content

Pentachlorophenol creosote
and posible contamination
of waste supplies

Contamination with toxic ma-
terials may occur at some
plants reprocessing secon-
dry materials

High zinc and nitrate co
ntent

High zinc and TDS con
tent

Possible water supply degra-
dation from excess nutrie-
nts

Potenial hazards  are depen-
dent on the specific chemi-
cals produced

High nickel, copper, vanadium
and lead content

segrega-
tion of high sodum and TDS

waste streams

Gypsum addition :

Plant and water monitoring
. appropriate loading rate

Appropriate loading rate about
28 to 37 m*/ha (3000 to
4,000 gal/ac)

Sludge analysis and subse-
quent appropriate site de-
sign and operating precau-
tions

Appropriate application rate
and cover crop

Appropriate application rate

and cover crop

Use cover crop with good nu-

trient uptake characteristics

Chemical analysis of sludge
to detect potentially hazar-
dous constituent

Monitoring of soil and ground-
water concentrations to de-
termine when disposal site
life is expended
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Table 4. Summary of hydraulic and organic loading
rates used in existing land application sys-
tems for industrial wastes®

Organic
Load

Hydraulic Load (BOD)

Type of Waste  gal/ac/day® in/wk Ib/ac/day”
Biological chemicals 1,500 0.39 370
Fermentaion beers 1,350 0.35 170
Vegetable tanning

Summer 54,000 13.91 360

Winter 8,100 2.09 54
Wood distillation 6,850 1.76 310
Nylon 1,700 0.44 287
Yeast water 15,100 3.89 -
Insulation board 14,800 3.81 138
Hardboard 6,000 1.55 85
Boardmill whitewater 15,100 3.89 38
Kraft mill effuent 14,000 3.61 26
RE 350,000 90.13 120
Semichemical effuent 72,000 1854  90-210
Paperboard 7.600 1.96 13-30
Drinking 32,400 8.34 108
Poultry 40,000 10.30 100
Peas and corn

57 day pack 49,000 12,62 238

35 day pack 34,400 8.86 2,020

Dairy

Low value 2,500 0.64 10

High value 30,000 7.73 1,000
Soup 6,750 1.74 48
Stem peel potato 19,000 4.89 80
Instant coffe and tea 5,800 149 92
Citrus 3,100 0.80 51-346
Cooling wateralumi-

num casting(RI) 95,000 24.46 35

a. Multiply by 9.35X10 * to convert to m‘/ha/day.
b. Multiply by 0.89 to convert to kg/ha/day.
¢. RI-Rapid Infiltration.
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Table 5. Suggested waste consistency classification

Consistency Characteristics

Liquid Less than 8% solids and particle

diameter less than 2.5cm

Semiliquid 3-15% solids or particle diameters

over 25cm

Low moisture Greater than 15% solids

solids

Bulky wastes Solid materials consisting of

contaminated lumber, construction

materials, plastic, etc.
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