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Background
The Southern Arava communities engage in varied branches of agriculture,

including cattle, sheep, poultry, dates, and field crops, each of which comes with its
attendant accumulation of agricultural waste. It emerges that the various types of
waste in our area, which are not treated properly, constitute a breeding ground for
flies. Throughout the Southern Arava, residents complain of flies. Beyond the
sanitation aspect, there is constant concern about the flies' harming the tourist
enterprises so essential to our area’ sincome. Therefore, this report emphasizes
prevention and treatment of the fly problem. Following are the types of agricultural

waste in the area and options for action:

Manure
Quantity: 30,000 cubic meters/ year

Present treatment: Mostly treated in an extensive process that takes a year, at the
end of which alow-quality product is obtained. Bovine manure constitutes a breeding
ground for flies during the process, particularly at the edges of the piles. In the
upcoming weeks, a quarantine station is expected to open next to the Eilat wastewater
treatment plant; the quarantine station will produce 20,000 cubic meters of manure
annually.

Futuretreatment: Under the aegis of this study, an economic analysis was
conducted to check the feasibility of various treatment options involving composting,
from asingle, central composting site to several satellite sites, to individual,
community-based sites. V arious composting methods were also studied. The results
did not point to the clear economic advantage of any one specific option. At the same
time, taking into account operational considerations, convenience, and environmental
soundness, it was decided together with representatives from each community to start
five or sSix composting sites and to purchase a turner that will be shared by all of the
sites.

Prunings

Quantity: 20,000 cubic meters/ year (anticipated quantity for upcoming years)

Present treatment: The prunings are treated at various levels, from storage alone or
incineration to shredding and use as padding in cowsheds or as an ingredient in
compost.

Futuretreatment: Shredding of al prunings, mostly for use in the above-mentioned
compost sites.

Plastic sheeting
Quantity: 200 tons/ year, the main source of which isfield crops

Present treatment: The sheeting is sent to a waste dump.



Futuretreatment: Purchase of a mobile compacter to be used by all of the
communities. The sheeting will be transported for either burial or recycling.

Empty chemical containers
Quantity: Unknown

Present treatment: Various levels, from no treatment to treatment as per instructions
that include spraying the rinsewater onto the farmland, puncturing the tanks, and
sending them to the waste dump.

Futuretreatment: Stricter enforcement of guidelines for treating used chemical
containers.

Organic waste
Quantity: Unknown. Thisrefersto agricultural waste left over after harvesting.

Present treatment: Plowing under in the field or transport to Nimra.

Futuretreatment: Leaving quantities of unpicked crops in the fields must be
avoided, as they become breeding grounds for flies.

In general, the organic agricultural waste in the Southern Aravais buried at
Nimra, and dry agricultural waste is buried at the Grofit waste site. There have been
occurrences where agricultural waste reaching Nimra was mixed with both dry and

organic material, when it isimportant to separate the two.

Although the sources of waste that needs to be separated are numerous yet
small in proportion, the quantities accumulate, and we must invest in separation at the
source, even if costly. In the packing houses and satellite produce packing points, for

example, cardboard and discarded produced are not always separated.

The regional council is taking enforcement measures regarding agricultural
waste, such as checking for fly larvae in the manure piles and prohibiting the use of
contaminated manure as fertilizer. These measures must be continued, and in addition
information must be gathered for the implementation of the recommendations herein:

1. Drafting an ordinance that will support enforcement of means of preventing
flies breeding, including sophisticated treatment of manure

2. An educational campaign to raise consciousness regarding the upgrading of
agricultural waste treatment systems
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1.0 Introduction
The Southern Arava communities earn alarge proportion of their livelihoods

from various types of agriculture, including dairy herds, cattle, field crops, and date
plantations. Such activity is attended by agricultural waste produced daily, such as
livestock manure, date tree clippings, plastic sheeting used for field crops, and organic
waste from the packing operations. The waste produced creates in turn a number of
environmental nuisances:

1. Hies, whose breeding grounds are manure piles, some of which are

untreated or only partially treated
2. Mixed organic and non-organic waste brought for burial

3. Plastic sheeting, which is both costly to dispose of and takes up
valuable buria space

4. Undisposed of date prunings, both shredded and whole, which pose
both an environmental problem and afire risk

5. Use of non-environment-friendly methods of disposal, such as
incineration

The proper course of action is of course to treat agricultural wastein such a
way as to minimize the quantity of waste buried at minimum cost, or even savings.
The economic congtraints on the communities today dictate recycling or reuse of
some of the waste, depending on the nature of the specific waste in question. For
example, all of the communities use manure for fertilizer and soil improvement. Some
of the communities have found other uses for waste, such as shredded date prunings

for mulch.

Beyond the desire on the part of the residents to maintain a clean and healthy
environment, the needs of the future require engaging in agriculture while protecting
the environment. This desire dovetails with the extensive export of our produce to
Europe, which is strict in matters of environmental protection. All of the
aforementioned factors led to an initiative on the part of the regional council to draft

this master plan for agricultural waste treatment and disposal.

The plan presents the present situation as well as options for waste treatment
and disposal that have been studied, which are both environment-friendly and cost-
effective. The recommended options still need to be tried “in action”, which requires
cooperation from the farmers themsel ves, whose activity produces the waste in

guestion.



1.1 Objectives of the plan

1. Identification, definition, and profiling of:
a. The various types of agricultural waste
b. Environmenta nuisances and dangers in the Southern Arava whose source
is agricultural waste

2. Finding waste treatment sol utions while avoiding or minimizing the
aforementioned nuisances

3. Examining treatment and disposal options of the various types of waste, both
from an environmental and an economic standpoint

1.2 Geographical boundaries of the master plan
This master plan shall apply to the jurisdiction of the Hevel Eilot [Southern
Arava] Regional Council. The agricultural land isin most cases concentrated adjacent
to the communities, so that the waste isin turn consolidated in the following areas:
1. On both sides of the Arava Highway (Route 90), from Yahel in the north to
Eilot in the south. Thisareain addition includes the Grofit and Nimra waste
Sites.
2. Neve Harif and Neot Smadar, located on Route 40, seven kilometers northwest
of the Ketura Junction
See map no. 1, whose scaleis 1:180,000.

1.3 The Southern Arava communities

Below isalist of communities (from south to north), and the agriculture engaged in
each as of 2003.

Community Population Agriculture

Eilot 290 Field crops, dates,
mangoes, pomellas,
grapes, beef calves

Eliphaz 50 Pomella and pomélit, field
crops, dates, packing plant,
dairy herd

Samar 210 Dates, dairy herd, field
crops, organic vegetables
for home use

Grofit 330 Field crops, vegetable
sorting, dates, dairy herd,
laying hens (operated by
contractor)

Y otvata 600 Commercial Dairy , dates,
mangoes, field crops,




packing plant

Ketura

460 Dairy herd, dates, field
crops, pitaya, bees, cow
feed

Lotan

170 Dairy herd, dates, field
crops

Y ahel

190 Dairy herd, sheep herd,
field crops, dates,
pomellas, packing plant

Neot Smadar 160 Goat herd, non-citrus trees,

olives, dates, field crops,
citrus

Processing operations:
goat cheese, olive ail,
wine, honey, preserves,
pickles

Most of Neot Smadar’s
agricultureisorganic

Neve Harif 60 Dairy herd, laying hens,

Cornish hens, field crops

Beer Ora No agriculture

Shaharut

Uvda Air Base “

1.4 Agricultural cooperatives and enterprises that affect agricultural
activity in the Southern Arava

1.

GabDaSH Ardom - A field crop cooperative whose members are Grofit, Lotan,
Y ahel, and Neot Smadar

The dairy and date industries - While each community runs its operation
independently, there is cooperation in certain areas where it benefits all of the
players.

Nationwide organizations such asthe Dairy Board, Beef Board, and the Date
Growers

Eurepgap (Common Agriculture Policy) - A European Union agency that
engages in agricultural support and establishment and consolidation of
European markets. The European Union sets standards for the treatment of
waste generated by agriculture whose products are exported to Europe.
Eurepgap has set forth explicit requirements that must be met by Southern
Arava farmers for prevention of pollution by pesticides and herbicides.

The Regional Council Environment Division
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1.5 Waste disposal in the Southern Arava
The regional council operates a sanitation service, which provides:

1. Dumpstersin each community

2. Nine extra-large (construction waste) dumpsters that move between the
communities as needed

1.5.1 Waste disposal sitesin the Southern Arava
1.5.1.1 Nimra

Nimra began operating in 2000 and is designed to operate until 2025. It
receives waste from Eilat and the Southern Arava, including wet agricultural waste.

L ocation: 20 km north of Eilat at coordinate 196500 / 403500
Burial area: 0.10 square kilometers/ 25 acres
Nimra buries separately:

1. Household waste (non-separated) - 75,000 tons/ year. Organic waste is
compacted and buried daily.

2. Construction waste and other large units with no organic element, sent only
from Eilot - 4,000 tons/ year

3. Asbhestos

4. Residual sludge and sediment from Eilat’s sewage treatment plant. 15,000 tons
/ year. The dudge is mixed before burial with soil at aratio of 1 (sludge) : 5
(soil), by the truckload.

In the future, it islikely that Nimrawill accept waste that will be treated and buried
with the rest of the organic waste.

Intake of agricultural waste from the Southern Arava communities
Waste from packing and sorting operations

Discarded produceis buried in the organic waste section. Cardboard is buried in the
large unit section only if it does not contain produce residue.

Plastic sheeting from field cropsis buried as large unit garbage unlessit contains
organic residue.

Nimra economic data

Cost of intake of organic waste 70/ ton

Cost of intake of dry waste 35/ton
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1.5.1.2 Grofit

In the past, Grofit received all types of waste except toxic and hazardous. With the
opening of Nimrain 2000, Grofit limited itself to large-unit waste. Today it receives
dry waste from all of the communities except Eilot and the northwest communities
(Neve Harif and Neot Smadar).

L ocation: 1,300 meters south-southeast of Grofit at coordinate
Burial area: Over 0.10 square kilometer / 25 acres

1.5.1.3 Na’atzotz

Located 20 kilometers north of Uvda, Na atzotz receives 1,500 tons of waste a year
from the northwest communities and the nearby IDF bases.

2.0 Main agriculture activity and its scale
2.1 Cowsheds

The Southern Arava contains nine bovine herds organized in aregional

cooperative, in the following communities, from south to north:
Eilot (beef), Eliphaz, Samar, Y otvata, Grofit, Ketura, Lotan, Y ahel, Neve Harif

These add up to atotal of 2,700 dairy cows, 2,000 female calves, and 1,500 male

calves. Following are data on each herd:

Community No. of milk cows No. of calves
Eilot 600-700 (beef), with a
capacity for 1,000
Eliphaz 300 300
Samar 270 250
Y otvata (+ Eilot) 600 450
Grofit 280 240
Ketura 280 250
Lotan 270 180
Y ahel 250 240
Neve Harif 230 200

In the foreseeable future, no significant increase is anticipated in the scale of dairy
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farming in the Southern Arava. On the other hand, during 2005 or 2006, a quarantine

station isto be established where 20,000 cubic meters of bovine and sheep manure

will be stored.
2.2 Poultry
There are two poultry operations in the Southern Arava:
Grofit Neve Harif
Operated by a contractor 14,000 laying hens

16,000 laying hensin two runs

35,000 Cornish laying hens

2.3 Sheep and goats
The Southern Arava has two operations:

Y ahel

Neot Smadar

Sheep: 1,000 ewes and 900 lambs

Goats: 200 nannies and 100 kids

2.4 Date plantations

The Southern Arava has 1,600 acres / 6.5 square kilometers of date plantations (not
counting service roads and areas). Following are data on each plantation:

Plantation No. of Area**
trees**
Eilot 5,000 0.75sg. km/ 187.5
acres
Eliphaz Located on premises 4,200 .65 sq. km/ 158.75
acres
Located at Ganel 500 .075 sg. km/ 15.85
Midbar*** acres
Samar 6,300 1 sg. km/ 237.5 acres
Grofit Located on premises 2,000 .30 sg. km/ 75 acres
Located at Ganei Midbar 1,600 .25 sg. km/ 60 acres
Y otvata 5,500 830 .85sg. km/207.5
acres
Ketura Located on premises 3,100 .5sq. km/ 117.5 acres
Located at Ganei Midbar 2,200 A5km/ 37.5 acres
Lotan Located on premises 2,200 .15 sg. km/ 37.5 acres
Located at Ganei Midbar 800 .80 sg. km/ 200 acres
Y ahel Located on premises 3,600 .55 sg. km/ 135 acres
Located at Ganei Midbar 3,100 .5sq. km/ 117.5 acres
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Neot Smadar

2,300 .35sg. km/ 87.5 acres

Neve Harif

Located at Ganei Midbar

1,000 .15 sg. km / 150 acres

* Datafrom Date Plantation Census correct as of January 1, 2004, published by the

Date Growers Associ ation

** These numbers include young trees. In the upcoming years, a 10%-per-year
increase is anticipated in the fruit-bearing trees.

*** The Ganel Midbar plantation is located at Eliphaz.

2.5 Citrusand other trees, and other crops
Here are the data for citrus and mango in the Southern Arava

L ocation Fruit No. of Area
trees

Eilot Mango .07 sg. km/ 17.5 acres
Pomella 2,400 .04 sg. km/ 10 acres
Vineyard .35sg. km/ 87.5 acres

Eliphaz Pomella 2,000 0.04 sg. km/ 10 acres
Pomelit 450 .009 sq. km/ 2.25 acres

Samar Commercial sod .06 sg. km/ 15 acres

Y otvata Mango .20 sg. km/ 50 acres

Y ahel Pomella 6,000 .12 sg. km / 30 acres

Neot Smadar Pomella 4,560 .08 sg. km/ 20 acres
Vineyard .06 sq. km/ 15 acres
Olives .04 sg. km / 10 acres
Non-citrus fruit .04 sg. km/ 10 acres

2.6 Fidd cropsand hothouses

Following are the land areas for field crops grown in the Southern Aravain the

2004/05 season:

L ocation Area
Roded 15 sg. km**** [ 37.5 acres
Eilot 1 sg. km*** [ 237.5 acres
Eliphaz .70 sg. km/ 175 acres
Y otvata 1.72 sq. km** [ 425 acres
Grofit .84 sg. km* / 207.5 acres
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Ketura + Neot Smadar* .76 sg. km / 190 acres

Lotan* .58 sg. km / 145 acres

Y ahel* .74 sq. km / 185 acres

* Cultivated by GaDaSH Ardom partnership

** Of these, .8 sq. km / 200 acres are grown for cow feed and are unfertilized with
manure.

*** Plus another .25 km/ 62.5 acres bell peppers grown in hothouses
**%* Privately owned farm

2.7 Produce packing operations

2.7.1 Eilot
Eilot’s packing plant packs:

Fruit Season
Dates August ‘til mid-October
Melons, watermel ons, onions, bell peppers, and corn | mid-November ‘til June
Grapes and mangoes May ‘til July
Pomellas October (still non-bearing)

2.7.2 Ardom Dates

The Ardom operation, located northeast of Y otvata, receives dates from all of the
Southern Arava plantations except Eilot’s. 2,800 tons of dates ayear are processed
there. Most of the activity takes place from September to December, as per the
requirements of the export market. According to our 10-year forecast, a 10%-per-year
increase in production is anticipated.

2.7.3 Yahel

Y ahel’ s packing plant processes melons from GaDaSH Ardom (September ‘til
December), and pomellas (November ‘til February).

3.0 Types of waste from the various branches of
agriculture in the Southern Arava

3.1 Dairy operations

3.1.1 Manure

The main part of the agricultural waste produced by the cowsheds is manure,
which is scraped from the pens and feed bunks three or four times a year as
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needed. It is then loaded, usually straight onto trucks and transported for treatment
to GaDaSH plots, which is virtually the only consumer of manure in the area.

3.1.2 Sludge

Sludge from the liquid waste cesspit is a by-product of untreated runoff from the
milkings and rinsings. It is cleared once every two to three weeks.

3.1.3 Carcasses
A secondary source of waste, yet one that has significant sanitation implications, is
that of carcasses. The mortality rate among milking cowsis 5% ayear.

Note: Y et another waste product is runoff from rain, which is usually treated at its
endpoint, i.e., on the premises of the individual communities.

3.2 Poultry

3.2.1 Manure

Manure in the laying houses collects underneath the cages. Its removal depends on
the means of collection: Daily scraping or occasional removal of the pileswith
each new flock, or depending on the fertilizer needs of GaDaSH. Cornish hen
manure is collected three times a year when new flocks comein.

3.2.2 Carcasses

Poultry carcasses are removed almost every day from the runs. The mortality rate
is 2% per year. The carcasses constitute both an environmental and a sanitary
nuisance.

3.2.3 Dry waste

Small quantities of dry waste, such as egg cartons and discarded wooden pallets are
generated by the poultry operations.

3.3 Sheep and goat herds

3.3.1 Manure

The main waste from the folds is manure. The milkings are carried out using the
dry method, except for rinsing the machinery that leads to the main conduction
system.

3.3.2 Carcasses
The mortality rate is 2%-3% per year.

3.4 Date plantations

The date plantations mainly produce date branch prunings. In addition, there are
empty chemical containers and plastic wrapping material from the pallets. The net
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bags used to protect the bunches are reused, and the cord used to tie the bags onto
the bunchesis simply stuffed into the net bags when they are removed from the
trees.

3.4.1 Date branch prunings
The date harvest takes place during September and October. The pruning is done
after the harvest is completed, at the end of November, and continues until mid-
December. The quantity of pruningsis half a cubic meter (before shredding) per
tree, or six cubic meters/ .0010 sg. km. /.25 acres

3.4.2 Plastic wrapping material

The pallets bearing Medjool dates are wrapped in plastic before their delivery to
the packing plant during the harvest. Oneton of plastic wrap per square kilometer
/ 250 acres of datesis produced each year.

3.5 Fruit treesother than dates

Organic waste Chemical waste Prunings

Fallen and discarded fruit | Empty containers Pruned branches

3.6 Fidd cropsand hothouses

Field crop land in the Southern Arava is under the ownership of most of the
communities. The crops grown by the northern communities of Grofit, Lotan,

Y ahel, and Neot Smadar are unified under a partnership called GaDaSH Ardom
[Ardom = Arava Dromit, or Southern Arava], which is an economic partnership
that also cultivates fields outside the partner communities.

3.6.1 Plastic sheeting

Used plastic sheeting constitutes a nuisance both to the farmers and the
environment. It is used for:

1. Solar disinfecting of soil

2. Covering (creating a greenhouse effect) the tunnels (6.4-meter wide arches)
used for intensive vegetabl e cultivation such as bell peppers

3. Cultivation of melons and watermelons on a plastic substrate
4. Growing and mulching other crops

3.6.2 Produce residue in the field

After the harvest, organic waste remains in the form of discarded produce. Someis
simply left there, while some is collected at the edges of the fields. Sortingis donein
thefield, whereit is also packed. This organic waste isamain cause of flies breeding.
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3.6.3 Used irrigation pipes

Irrigation pipes are replaced every few years, with an average of 1,100 ? meters of
dripper pipe per .0010 square kilometers/ .25 acres of used pipe, a negligible quantity
that is usually collected by the manufacturer whenever it comes to deliver new pipe.

3.6.4 Chemical waste

Used chemical containers are stored in the filling tanks until they are picked up by the
manufacturersfor reuse.

3.6.5 Hothouse tunnels

This category is divided into organic waste and plastic sheeting or netting, the
quantity of which isnegligible, asit isreplaced every few years.

3.7 Produce packing operations
Packing sites operate in Eilot, Y otvata, and Ardom Dates. Grofit has a covered area
for packing, but is not considered afull-scale packing operation.

Organic waste

The main component of waste from the packing operations is organic waste, or
produce, whose makeup changes over the course of the year depending upon the
crop(s) and season.

Non-organic waste

The packing operations generate cardboard, plastic sheeting, and other types of
waste.

3.8 Miscellaneous

Below are small-scale sources of waste:
Wine cellar - pomace

Olive press - pomace; leachate

Sod cultivation - lawn clippings

Note: Landscaping clippings is not defined for our purposes as agricultural waste,
yet they are treated similarly to agriculture prunings, i.e., most of it is shredded.
The yearly quantity is 200 tons; an increase in upcoming years is expected.

4.0 Agricultural waste in the Southern Arava
4.1 Dairy operations

Quantities are based on reports given by the directors of the dairy operationsin the
area, which show that the quantity of dry manure (the manure collected from the
pens) isninetons/ year / cow. The quantities shown in the table below are not for
the purposes of planning, but rather for the purposes of comparison between the
various treatment options. See also map no. 1, in which quantities for each
operation are given. The table below shows quantities, sources, and management
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for each operation.

Operation | Quantity | Removal | Destination | Collection Carcasses
in cubic method method | Cows Calves
meters/ and

year frequency

Eilot 200 4-6times | Nimraor Straight
ayear saeto into trucks

contractor

Eliphaz 3,400 Once every | Manure Dry 15/ |20/
1- 4 years, | treatment manureis | year | year
depending | sitein loaded
on sales Eliphaz’ straight

fields onto
trucks;
wet
manure is
taken once
aweek for
treatment
before
removal.

Samar 3,000 Oncea Compost Straight Six/ |16/
year heapsin onto year | year

date trucks
plantation

Y otvata 6,800 Old pens: Manure Dry 20/ |25/
Three treatment manureis | year | year
times/ sitein taken
year, new | Yotvata's | straight to
pens. once | fields removal;
ayear wet

manureis
treated
pre-
removal.

Grofit 4,000 Three Manure Straight Nine/ | Seven/
timesa treatment onto year |year
year sitein trucks
depending | Grofit's
upon need | fields
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Ketura 3,300 Three Manure Dry 15/ |12/
timesa treatment manureis | year |year
year, sitein loaded
coordinated | Ketura's straight
with fields onto
GaDaSH trucks or
Ardom piled next

tothe
cowshed
for two
days until
removal.

Lotan 3,000 Twicea Manure Straight Eight | 10/
year treatment onto / year | year

sitein trucks
Lotan’s
fields

Y ahel 3,000 Oncea Manure Straight Six/ |10/

year treatment onto year | year
sitein trucks
Yahel’s
fields

Neve 2,700 2-4times | NeveHarif | The Eight | Seven/

Harif ayear,as | compost manureis | / year | year
needed heap collected

and piled
next to the
cowshed
for three
months,
depending
upon the
capacity
of the
Neot
Smadar
compost
heap

Remarks:

Eilot - Calvesfor fattening only

Eliphaz - Manure from the pathways has a higher water content than that from the

pens.

Samar - The manureis sent to Samar’ s date plantation at no cost to the latter. The
cost of transport is divided between the dairy operation and the date plantation.

Y otvata - The manure from the pens is mostly dry; the manure from the pathways
is wet from the showering of the cows, primarily in summer.
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Ketura - Showering takes place in the pre-milking waiting area, and not on the
paths. The dudge drainsinto the central drainage system for the entire
community.

L otan - The cows are cooled down while lying in their pens by misting. The
manure stays dry as aresult of padding with oil shales, sand , or leftover feed.

Y ahel - Cooling down is done on the paths using water spraying and fans, so that
the manure on the pathsis wet, particularly in summer. The cooling down under

the roofed areais by misting, so that the manure in the pensis mostly dry.

Neve Harif - Showering takes place in the pre-milking waiting area, and not on

the paths.

4.2 Poultry

Below is atable showing quantities, sources, and management of poultry manure
in the Southern Arava:

Operation

Quantity

in cubic

meters/
year

Removal
method
and
frequency

Destination

Carcasses

Dry waste

Grofit

200

Ground-
level run:
The manure
is collected
daily and
addedto a
pile outside
therun; itis
removed
bi-weekly.
Raised run:
The manure
ispiled
under the
cages and
removed
straight
onto trucks
semi-
annually.

Grofit's
fields,
whereitis
added to the
bovine
manure

Two / day
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Neve Harif | 100 Straight Neot Four/day | A small
- onto trucks, | Smadar quantity of
Laying run bi-annually | compost egg
heap cartons
and broken
wooden
pallets
Cornish 280 Straight Neot Four/day | A small
laying hens onto trucks | Smadar quantity of
every 105 | compost egg
days heap cartons
and broken
wooden
pallets

4.3 Sheep and goats

Below is atable showing quantities, sources, and management of sheep / goat
manure in the Southern Arava:

Operation Quantity in Destination Carcasses Remarks
cubic meters
| year

Neot Smadar | 400 Neot Smadar’s | 10 goats/

compost heap | year; afew
kids

Y ahel 500 The sheepfold | 40 ewesand | Thedry
hasbeenin rams/ year manure is
operation for cleared from
two years. the pens once
Manure has ayear and
not yet been piled next to
removed thefold.

4.4 Date plantations

Prunings

30 branches per year are pruned from each tree, equaling 0.5 cubic meters per tree.
Shredding reduces this volume. For the purposes of calculation, all trees planted

as of 2004 are considered fruit-bearing, so that the quantities given below are to be
considered future quantities. Present quantities are 20%-30% lower than future
guantities.

In addition to the date plantations on the premises of each community, Grofit,
Neve Harif, Y ahel, Lotan, Ketura, and Eliphaz al own plantations |ocated at
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Ganel Midbar, across the highway from Eliphaz. The total volume of Ganei
Midbar pruningsis expected to increase in upcoming years to 4,000 cubic meters/
year. The total volume from all prunings in the Southern Aravain afew yearsis
forecasted at 20,000 cubic meters/ year. See also map no. 2, wherein the
quantities are given by plantation. Below is a table showing quantities, sources,
and management of date prunings in the Southern Arava:

Plantation Quantity in cubic Collection and removal
meters per year* method

Eilot 2,500 Piled into two piles at the
edge of the plantation,
whose total volumeis
4,000 cubic meters, and
which present arisk of
conflagration, particularly
dangerous dueto its
proximity to Eilat.

Eliphaz 2,100 In piles a the edges of the
plantation

Samar 3,100 Collected next to each
tree for treatment and
shredding

Y otvata 2,700 In piles a the edges of the
plantation

Grofit 1,000 In piles at the edges of the
plantation

Ketura 1,500 In piles at the edges of the
plantation

Lotan 1,100 In piles at the edges of the
plantation

Y ahel 1,800 In piles at the edges of the
plantation

Neot Smadar 1,200 In piles a the edges of the
plantation

* doubl e the volume unshredded

Plastic sheeting

There are two sources of plastic sheeting from the date plantations, most of which
is used for the Medjool date variety. 1) Plastic used to wrap the pallets of dates on
their way to packing; 2) Plastic used to wrap empty pallets coming from Ardom
Dates for reuse on the plantations. The total quantity is one ton or 10 cubic meters
/ year from each plantation.
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4.5 Citrusand mango trees

The pomella harvest begins in October and continues until January. Pruning
follows, lasting until February. The mango season beginsin May and endsin
June. The quantity of mango pruningsis negligible, and is shredded on site. Below
is atable showing quantities, sources, and management of citrus and mango waste
in the Southern Arava:

Grove Crop Quantity of Quantity of Remarks
organic waste prunings
Eilot Mango None - the Negligible
fruit is picked
beforeit
ripens.
Pomella Youngtrees, | Neglect
not yet fruit-
bearing
Eliphaz Pomellaand | 10 cubic 30 cubic
pomelit meters/ year. | meters/ year
Other organic
waste is taken
toYahel's
packing site.
Y otvata Mango None - the Negligible
fruit is picked
before it
ripens.
Y ahel Pomella 20 cubic 700 cubic Uses 10 five-
meters/ year. | meters/year | liter tanks of
Other organic herbicide/
waste is taken pesticide per
toYahel's year
packing
operation.
Neot Smadar | Pomella 20tons/year | Nodata. The | Empty
prunings are chemical
not collected. | containersare
thrown into
the dumpsters
on the
premises.

4.6 GaDaSH Ardom

The quantity of prunings from the windbreaker trees surrounding the fieldsis
unknown. The quantity of organic waste remaining in the fieldsis difficult to
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quantify. See map no. 1, in which quantities of plastic sheeting are given by
community.

Eilot field crops

4.6.1.1 Organicwaste

The produceis send from the fields to Eilot’ s packing site. The initia sorting is
donein the field so as to minimize the quantities of rgected produce reaching the
packing site.

4.6.1.2 Plastic sheeting

60 tons of sheeting are purchased every year. It is removed from its solar
disinfecting job every August to September. In June it is removed from the
ground-grown crops. In the large tunnels, anti-pest netting #25 is used, which lasts
SiX years.

4.6.1.3 Empty chemical containers

Eilot has a collection point especially for the empty containers, which do not
contain chemical residues.

Eliphaz field crops

4.6.1.4 Organicwaste
Produce residue and leaves

4.6.1.5 Plastic sheeting
30 tons ayear are purchased.

Yotvata field crops

4.6.1.6 Organicwaste
Unpicked produce remains in the field. There are no collection pointsin the field.

4.6.1.7 Plastic sheeting
Six tons a year are purchased.

GaDaSH Ardom partnership

4.6.5.1 Organic waste
Agricultural activity takes place year-round, as follows:

Fall to December - Packing of melons and some onions
January to April - Onion packing (some in the field)
End of March to end of May - Watermelon packing
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The rest of the crops are grown and processed year-round. Hardly any packing
material remains.

4.6.5.2 Plastic sheeting

The partnership uses 50 tons a year. After use, its weight increasesto 100 tons due
to earth, plant roots, etc.

4.6.5.3 Chemicals

Each of the partners’ fields has 1-3 chemical filling points, some of which are
equipped with containers for collection of empty chemical containers. There are
no collection pointsin the prep areas. The chemical storage facilities are inspected
and approved.

4.7 Produce packing operations

4.7.1 Eilot

4.7.1.1 Organic waste

Eilot’ s packing operation generates one container of agricultural waste per 20 tons of
produce / year, for atotal of 150 containers a year.

4.7.1.2 Cardboard boxes

A 15 cubic meter container-full is collected twice aweek. Defective boxes are
returned to the manufacturer.

4.7.2 Ardom Dates

4.7.2.1 Organic waste

Date waste equals 3% of the total produce, or 90 tons/ year, and is sent daily to a
garbage container.

4.7.2.2 Dry waste

The main component of dry waste in date packing is the plastic wrap used to wrap the
pallets, totaling four tons/ year. The rest is made up of a small quantity of cardboard
boxes and broken wooden pallets. The boxes are collected in a separate container, and
the plastic is sent together with the date waste.

4.7.3 Yahel packing operation
4.7.3.1 Organic waste

An effort is made to minimize the quantity of organic waste reaching the packing site,
which includes six tons of melons and one ton of pomella/ week.
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4.7.3.2 Cardboard boxes

Two-three cubic meters a day, including bottoms of empty boxes and plastic packing
bands.

4.7.4 Yotvata packing operation

4.7.4.1 Organic waste

The organic waste at Y otvata' s packing site is a mixture of unmarketable onions and
earth, totaling five tons/ season, cleared out every two days for a month and a half.

4.7.4.2 Cardboard boxes

These are collected in containers provided by the marketing and distribution network.
They are sent to the dumpster as organic waste.

4.8 Miscellaneous

4.8.1 Vineyards and wine cellar

4.8.1.1 Organic waste

The organic waste from the vineyards remains in the field. The organic waste from the
wine cellar totals 10-20 cubic meters/ year.

4.8.1.2 Prunings
Prunings from the vineyards are negligible and remain as mulch.

4.8.2 Neot Smadar olive press

Wasteisall organic, including 10 cubic meters of leachate water and 20 cubic meters
of pomace/ year.

4.8.4 Sod cultivation at Samar
Clippings: 30 cubic meters/ year.

5.0 Present treatment of agricultural waste
5. Treatment of manure
Treatment varies from herd to herd, from sending it North with a contractor, as
isdone at Eilot, to using it for high-quality compost, asis done at Neot Smadar and

Samar. The preferred method among the farmersis treating it over the course of the
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year. Such treatment includes watering it once every week to two weeks and turning it

three times a year.

This low frequency of turning, and the turning itself, slows down the
composting process due to lack of ventilation in the pile. The resulting compost, while

low in cost, islow in quality and constitutes a breeding ground for flies.

With more intensive treatment that includes more frequent turning, better
quality compost is obtained that isrich and stable. Y et in the farmers’ opinions, this
added value does not justify itself cost-wise:

Cost of dow-treated manure (including the cost of “purchase” from the cowshed
and transport):  40-50 / cubic meter
Cost of ready-made compost, either local or imported:  50-70 / cubic meter

The solution of removing the processed manure isto apply it to the soil, or
“manure spreading”. Usually, manure removal from the cowshed is done according to
the needs of the dairy operation (the source end), and not the needs of the GaDaSH
partnership (the consumer end). Therefore, there is occasional need to purchase

manure from other sources or purchase fertilizer pellets.

Use of the pellets by the GaDaSH is economically advantageous compared to
manure ( 220/.001 sg. kmvs. 250/ .001 sg. km), yet preference is given to
manure, which saves the dairy operations from having to find aremoval solution for
their manure, with all the attendant costs. Economic consider ations encour age the

use of manure at sites as close as possible to its sour ce.

In the past, the dairy operations of the GaDaSH partners chose to treat their
manure collectively. This solution turned out to be costly due to the extra transport
costs: First to the treatment site, then to where it was to be spread. Map no. 1 shows
data on the quantities of manure and its consumption, as well as the locations of the

treatment sites.

5.2 Carcass removal

Bovine carcasses are removed to a dedicated incinerator at Ein haMifratz in
the Galilee. Each dairy operation has its own removal solutions for carcasses: burial,
feed for animals at the Hai Bar nature preserve, and even composting. Following isa
review of treatment methods of dairy oper ation waste in the Southern Arava.

Emphasis has been placed on those methods that increase the potential for
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environmental nuisances such as breeding grounds for flies.

5.2.1 Eilot

The calf manureis sent to Nimra, while the calf carcasses are taken to Hai Bar as

feed.

5.2.2 Eliphaz

Type of waste Treatment

Dry manure Treated on-site and used in the Eliphaz fields (see below)

Wet manure Manure from the paths and trough areasis cleared once a week and
treated by flattening and drying it on a ligated surface, turning
daily; then forming a pile of the dried manure.

Manureinthe | Wetting as needed, then turning once a month depending upon the

fields temperature and moisture level in the pile. The process takes nine
months.

Use The treated manure is sold to GaDaSH Eliphaz or another
customer.

Sludge Sludge is removed from the cesspit once a week and treated the
same as wet manure, except that it is not dried by flattening.

Carcasses Cow carcasses are sent to the incinerator at Ein haMifratz, as are
calf carcasses, except those that are not whole, which are buried.

5.2.3 Samar

Waste Treatment

Treatment of Treatment takes four months, and includes:

manure in the date | Adding prunings, including old straw from the cowshed and

plantation shredded landscaping clippings; first watering is one cubic

meter of water to every cubic meter of manure; subsequent
waterings are once a week as needed, while maintaining optimal
moisture of 60%; turning the pile once a month, the first turning
with a bulldozer, three or four subsequent turnings with a
Spreader.

Use The compost is used in the date plantation, with small amounts

sold along with Samar’ s sod product.

Sludge Sludge is removed from the cesspit and added to piles of manure

from the paths.

Carcasses Cow carcasses are sent to the incinerator at Ein haMifratz. Calf

carcasses are buried; stillborns are sent to Hai Bar.

Note: Because Samar’s manure is used in organic agriculture, it is not sprayed with

chemicals.

5.2.4 Yotvata

Type of waste

Treatment

Dry manure

Manure is cleared from the pathways and taken to Y otvata’'s
fields for treatment in order to minimize the lumps and facilitate
itsuse in the fields.
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Wet manure The pathway manure is treated thudly:

1. Itisscraped onto a concrete drying surface and chopped
date branches are added to it (the surface has proved
unsatisfactory; the plan is to build pits instead).

2. ltistransferred to apile, whereit isturned daily.

3. Itisremoved every 10 days to the fields for further
treatment, a four-kilometer trip.

Treatment in the In Y otvata' sfields, wet and dry manure are treated concurrently

GaDaSH fields according to the method bel ow:

1. Wetting the piles weekly or bi-weekly, depending upon
the temperature and moisture levels.

2. Turning three to four times a year, when temperatures
are between 40°c and 70°c.

3. Treatment stops when the carbon-nitrogen ratio reaches

10% nitrogen.
Use The manure is used by the GaDaSH only at the end of the
summer, and it isusually al used up.
Carcasses Carcasses are sent to the incinerator at Ein haMifratz.

Note: In 2004 there was a 2,000-cubic meter surplus of manure following therisein
the number of cows as against the decision not to expand the land under cultivation
due to water quotas. The surplus was sold to other farms.

[caption for picture no. 1] Y otvata cowshed. A pile of wet manure mixed with
chopped date branches. Background: manure drying surfaces.
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5.2.5 Grofit

Waste

Treatment

Manure treatment in | Treatment of Grofit’s manure is the responsibility of the

GaDaSH fields

GaDaSH partnership, and includes watering and turning bi-
monthly for one year.

Use of manure

GaDaSH uses 15,000 cubic metersayear, 12,000 of which
comes from the dairy operations of the partners, and therest is
purchased according to need from non-partners.

Carcasses Cow and calf carcasses are sent to the incinerator at Ein
haMifratz.
5.2.6 Ketura
Type of waste Treatment
Wet manure With the discovery of fly larvae in the manure, the following steps
are taken:
1. Spreading shredded prunings on the manure
2. Spreading lime on the source area and turning the manure
3. Clearing out asmall quantity of manure for flattening and
drying next to the cowshed
GabDasH As per their method. See 5.1.5.
manure

Use of manure

Ketura' sfields

Carcasses Cow carcasses > Ein haMifratz; calf carcasses - Some are buried,
while most are composted thusly: The carcassis lain on moist
manure and covered with manure, at the same time flattening it. It
is neither watered nor turned. This processes creates heat, thus
preventing the breeding of larvae, and takes one month.

5.2.7 Lotan

Type of waste Treatment

Wet manure In the event of flooding, the discovery of wet manure, or the
discovery of larvae, the following steps are taken:

1. Clearing out the wet manure for drying over four days

2. Turning upon the devel opment of larvae

3. Covering the pile with leftover cow feed; the heat is
contained within the pile, and the larvae do not devel op.

GabDasH As per their method. See 5.1.5.

manure

Use of manure

Lotan'sfields
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Carcasses Cow carcasses > Ein haMifratz; calf carcasses - sent to Hai Bar or
buried at Lotan

Liquid waste Flattening and drying over four days, then adding to dry manure

5.2.8 Yahel

Type of waste Treatment

Wet manure If wet manure is discovered, straw is spread onto it (date prunings
are too costly for this operation). Treatment: Becauseit is wet, the
pathway manure is piled bi-weekly next to the cowshed, and dry
manure is spread on top. The resulting heat within the pile thwarts
the development of larvae, according to the dairy director.

Treatment of | As per their method. See 5.1.5.

GaDaSsH

manure

Use of manure

Y ahel’sfields

Carcasses

Cow and calf carcasses are sent to the incinerator at Ein haMifratz.

5.2.9 Neve Harif

Type of waste

Treatment

Wet manure

The manure is removed and waits three months, depending upon the
capacity of Neot Smadar’s compost heap. When the moisture level
gets too high, dry manure is added and the edges of the pile are
turned. Treatment at Neot Smadar:

The Neve Smadar compost is made up of the following components:

Neot Smadar - goat manure, goat milking waste, orchard, organic
kitchen (mixed with sawdust), grape and olive pomace, and
landscaping clippings; 1,000 cubic meters ayear of date prunings are
purchased and added.

Neve Harif - Cowshed, poultry runs

Use The finished compost is used in the date plantation, as well as
attempts to sell it; its price is high compared to cow manure or
compost from other parts of Isragl. The production cost can be as
highas 50 per cubic meter, yet imported compost costs more.

Carcasses Cow carcasses > Ein haMifratz

Liquid waste | Waste from the cesspit is spread onto a drying surface or buried

underneath dry manure.
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[caption to picture no. 2] Neot Smadar’ s compost. Foreground: liquid waste collection

5.3 Poultry waste treatment

Grofit
Most of the manure is added to the cowshed manure for spreading in Grofit’'s

fields. Theratio is 15% poultry manure: 85% cow manure. If the manureistoo wet, it
is buried. Carcasses are incinerated.

Neve Harif
The manure is brought to Neot Smadar’s compost (see 5.1.9). carcasses are

incinerated.

5.4 Sheep / goat manure
Yahel

Compost isin the plans.

Neot Smadar
The manure is brought to the compost site (see 5.1.9).

5.5 Prunings

5.5.1 Shredding
A virtually inevitable step in agricultural waste treatment is shredding

prunings, which reduces volume at a rate that depends upon the water content in the
branches. The date branches are set out to dry for ayear before shredding. The
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regional council has at its disposal a 1998 model JANZ AZ35 shredder, purchased at
theinitiative of Yuval Shaul of Neot Smadar. In recent years, it has been operated by
acontractor, A/E/1/0O/U.R. AravaY erukah.

For optimal results, the prunings must be shredded in two stages that result in
pieces thinner than straw. Currently the shredder is used mainly at Grofit and Y otvata,
with the prunings from regional council property also being shredded as per a contract

between A/ E/ |

/ O/ U. R. Arava Y erukah and the regional council. Eliphaz and

Lotan shred or incinerate their own prunings. Y ahel and Ketura also incinerate.

Prunings not shredded are collected into piles outside the perimeters of the date

plantations. Following is a breakdown of treatment of date prunings.

5.5.1.2 Eilot
Type of Treatment
prunings
Date branches | Cannot be incinerated due to proximity to Eilat. Formed into piles,

and as of thiswriting, no solution has been found, except:

a. 210 cubic meters are used once every few yearsto
spread on the ground in the date plantation.

b. 20,000 branches are sold every October.

Grass
clippings from
the hotel

Used for mulching the mango and pomellatrees

Prunings from
windbreaker,
pomella,
mango trees,
and other
agricultural
waste

Incineration twice a year when the wind is northerly, with
permission and as per an approved method. The incineration pit is
located at coordinate

5.5.1.3 Eliphaz

Waste

Treatment / use

Date prunings

Mainly incinerated, occasionally shreddedby A/E/1/O/UR.
Arava Y erukah

Pomella and
pomelit prunings

Incineration with permit. If no permit has been obtained, it is
removed from the plantation and after afew years, when it has
lost volume, it is sent to Grofit or Nimra
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5.5.1.4 Samar

Waste

Treatment / use

Date prunings

Shredding on site by local personnel, using atractor on PTO,
and is kept in the plantation to be used around the trees as
mulch.

5.5.1.5 Yotvata

Waste

Treatment / use

Date prunings

Shredded since 1998. Its volume after shredding is 1,500 cubic
meters ayear. It is used to absorb moisture from the pathway
manure in the cowshed. In 2004, 3,000 cubic meters of shredded
prunings were needed, half of which came from Y otvata and the
rest from Grofit.

5.5.1.6 Grofit

Waste

Treatment / use

Date prunings

Shredding the empty bunches. The quantity of shredded pruningsis
greater than that produced, so that areserve ison deck. In the four
years since Grofit has been shredding, they have sold the product
to Gvaram for padding their cow pens. In 2004, Y otvata bought
1,700 cubic meters for absorbing the liquid from the manure in
their cowshed pathways.

5.5.1.7 Ketura

Waste

Treatment / use

Date prunings

Usually incineration

5.5.1.8 Lotan
Waste Treatment / use
Date prunings | Shredding on site or incineration
Landscaping One shredding a year, used for mulch in the landscaping, together
prunings with landscaping prunings from other communities
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5.5.1.9 Yahel

Waste Treatment / use

Date prunings Incineration

Landscaping Incineration after two months' drying
prunings

5.5.10 Neot Smadar

Waste Treatment / use

Date prunings | Shredding once a year on site using a tractor on PTO. The volume
is 1,000 cubic meters/ year, which goes into the compost together
with landscape prunings, used for mulch in the dates and orchard,
as needed; experimentally for fattening the goats; and shredding
empty date bunches is used as a component for the substrate for
Neot Smadar’ s pond.

Pomella Shredded in the orchard with atractor on PTO; used for mulch
prunings

5.6 Treatment of organic waste
Organic waste collected in the agricultural plotsis usually buried or
incinerated with permits. Organic waste |eft throughout the rowsin the fieldsis
plowed under as part of thetilling for the next season, although this does not ensure
that it gets fully covered.

GaDaSH Eilot
Organic waste left in the fields is treated in two ways.

1. Cadlf feed, which necessitates thorough sorting of crops
2. Incineration separately in the pit at coordinates

GaDaSH Eliphaz
Organic waste left in thefieldsis treated in two ways:

1. Burid intherows of the fields
2. Buria inapitinthefields

Eliphaz's citrus orchard
Pomella and pomelit waste is sent to Nimra.
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GaDaSH Ardom
Organic waste is collected in a container and buried in a pit in the field.

Yahel pomellas
In the past, organic waste was buried together with packing waste. Today, the

Environment Ministry permits burial of organic waste only at the site where the crop

is grown, or the source of the waste; it isnow buried in a pit in the pomella orchard.

Neot Smadar pomellas
Discarded fruit is sent to the compost heap.

Yahel packing operation
A good portion of the waste is melons that are too small for export, for which

there is no current solution; some are donated to charity, and some are kept for sheep
feed.

Ardom Dates
The date waste, together with the plastic sheeting is sent to the Grofit dry

waste site two or three times a week.

5.7 Treatment of plastic sheeting

GaDaSH Eilot
A used cotton compressor was purchased a few years ago, and refitted for use

as aplastic compressor. The sheeting is compressed along with crop residue and sent
either straight to Nimra or via a contractor for the price of transport (600 for 12
tons). Sheeting that is residue-free is compressed and sent to a contractor. It is
currently unclear whether the recycling operation in the Northern Arava will accept
Eilot’s plastic sheeting. The anti-insect netting in the hothouses is also compressed

after six years' use.

GaDaSH Ardom
Today, plastic sheeting is sent to Nimra or to Grofit. In the past, it was sent to

the recycling operation in the Northern Arava. Since then, prices have gone up, both
because the Environment Ministry removed subsidies and because of the demand on
the part of the recycling operation that every truck carrying plastic sheeting be

unloaded straight onto the assembly line, which forced driversto wait inline. In

37



addition, the recycling operation does not accept sheeting taken off the ground that
contains soil and crop residue. There is a plan to purchase a compressor in order to
reduce volume and in turn transport costs. It has still not been purchased due to

budget considerations.

GaDaSH Yotvata
In the past, plagtic sheeting was sent to Nimra. In 2004, it was taken away by a

contractor for free.

5.8 Cardboard
Cardboard boxes from all over the Southern Arava are taken to Manof Eilat, a
recycling operation. Boxes mixed with organic waste are sent to Nimra as organic
waste.

5.9 Empty chemical containers

GaDaSH Eilot
Water is added to the empty containers to dilute the contents, then the diluted

product is sprayed onto the crops. The empty containers are pierced with holes and

sent for burial at Nimra along with garbage from the packing operation.

Yahel pomellas
As of now, the containers are collected but not removed.

Neot Smadar pomellas
The empty containers are thrown into the garbage without pre-treatment.

Ardom partnership

Water is added to the empty containers to dilute the contents, then the diluted
product is sprayed into a pit. The container is then pierced and sent to Nimra for
burial.

5.10 Miscellaneous

Samar’s lawn clippings
The clippings are added to the compost heap when a batch is being started. If

thereis no batch being starter, it is watered and made into a compost-like substance.
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Neot Smadar’s olive press
Olive leaves and pomace are used for goat feed. Leachate is spread onto the

goat pathways and vehicle pathways, keeping down the dust.

6.0 Uses of agricultural waste in the Southern Arava
Treatment of agricultural waste is possible in two main ways:

1. Usein other branches of agriculture
2. Recycling
The main objective isto minimize the gap between the quantity of waste
produced and that used in other branches. Following is a breakdown of the uses of
agricultural waste, by branch, in the Southern Arava, compared to the quantity
produced.

6.1 Use of sheep, goat, and poultry manure

The Southern Arava produces 30,000 cubic meters of bovine manure a year,
and a small quantity of other manure. All manure except that of Y ahel’ s sheep is used,
mainly in the fields adjacent to each community. At Samar, bovine manureis
processed for use asfertilizer in the date plantation, and someis sold along with the
sod produced at Samar.

6.2 Use of date prunings
The date prunings are shredded and used for:
1. Drying up the wet manurein Y otvata' s cowshed
2. Padding the pens in various cowsheds, such as Grofit's

An alternativeis using it for padding using straw or oil shale ash. Date
prunings are the costliest material for this, yet their absorbency is the best. Use as ail
shale ash for padding of cowsheds does detract from the value of compost whose

source is manure from those same cowsheds. Other alternatives are;

1. Mulching in Neot Smadar’s citrus orchards and Samar’ s date plantation
2. Asacomponent of Neot Smadar’s compost
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In addition, the empty date bunches are used for:
1. Shading in Lotan’s cowshed
2. Eilot sellsits empty bunches for roofing of succot on the Succot holiday.

Of the 17,000 cubic meters / year of unshredded date prunings in the Southern
Arava, 6,000 cubic meters are used, mostly shredded. The rest is incinerated without
permits except for that of Eilot, which simply accumulates with no use, treatment, or

removal. As stated, the quantity of date pruningswill continue to increase.

6.3 Use of organic waste
The quantity of waste is not known, but what is clear isthat use is negligible

compared to what reaches the GaDaSH plots and the packing sites.

L ocation / sour ce Use
Y otvata cowshed Uses sweet potato and corn waste as fodder - afew tonsa
year
Eilot cowshed Uses some pomella waste for the calves
Neot Smadar goat herd | Uses some agricultural waste for feed

6.4 Use of plastic sheeting

Thereis neither use nor recycling of plastic sheeting in the Southern Arava.
Eilot is known for its quantities (60 tons/ year), which its sends with a contractor for
recycling in the center of the country. Section 8 gives a breakdown of treatment
options for agricultural waste, some of which are based on increased use of

agricultural waste.

7.0 Environmental nuisances / hazards
Large quantities of agricultural waste create environmental hazards, some

serious.

7.1 Houseflies
The nuisance most felt in our region isthat of flies, which breed both in nature
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and in waste that is not agricultural, yet defective treatment of agricultural waste
accelerates their breeding and increases their population. Various types of agricultural
waste become breeding grounds for fliesif left for aslittle as one week untreated.
Following is a breakdown of the two main types of waste that breed flies:

7.1.1 Bovine manure
Manure from the cowsheds is found at varying moisture levels, the source of

which are;

1. Natural moisture
2. Leakage from the troughs
3. Drainage from showering the cows

Manure that remains wet for just afew daysis already a source of fly larvae.
In some of the dairy operations, attempts are made to reduce the water content of the

manure, yet success has been only partial, as follows:

Lotan - Covering the wet manure piles with dry material, as described in 5.1.7

Samar - Wet manure is cleared out for drying on a surface; oil shales are spread
onto on wet areas or the manure is turned.

Eliphaz - Wet manure istreated, flies are sprayed for once aweek, and bait is
laid.

Treatment of cow manure isusually donein the fields, usually in aslow
process wherein the number of turnings islow and continues throughout the year.
During this process, flies breed, particularly on the edges of the manure heaps. The
temperature produced by the processis lower than that produced by intensive
composting, and so does not prevent the flies from breeding. Even in places where the
manure is treated relatively conscientiously, there are weak spots where flies breed:

1. At Samar’scompost site, flies can breed during the two weeks that the

manure is collected and the heaps are formed. In addition, turning the heap
goes on for an average of over aweek, during which flies can breed.

2. The manure from Neve Harif’s dairy operation stays in heapsfor up to three
months before being transported to Neot Smadar’s compost heap.

7.1.2 Organic waste
Another source of fly larvae is agricultural waste whose source is the fields

and the date plantations. Organic waste contains water that remainsin it for along
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time, enabling many fly breeding cycles. The flies breed in waste that remains in the
fields, in collection points at the edges of the plots, or while the waste is waiting to be
incinerated or taken away, even if it waits only afew days at atime. Burying organic
waste is now prohibited except at the cultivation site itself.

In addition, flies breed in produce that is left in the plots after picking. Post-
picking plowing isa partial solution at best. Another solution used is non-permit
incineration of waste that isitself an environmental nuisance (see 7.3 below). Other
deposits of organic waste accumulate at the packing sites while the waste iswaiting to
be removed. These are usually collected at frequent intervals so that they do not
become breeding grounds for flies.

7.2 Plastic sheeting
Plastic is non-degradable, thus creating an aesthetic nuisance. In the past, it
was accepted at the Northern Arava recycling operation, but thisis no longer so. This

type of waste is high-volume, making its transport costly.

7.3 Date prunings

The solution for date prunings in most of the Southern Arava isincineration
with permits. Y et the incineration is unsupervised and rel eases quantities of toxins
into the air. Y otvata and Grofit are the only communities that shred their empty date
bunches on aregular basis. Eilot has a particular problem of accumulated prunings:
Eilot’'s plantation is adjacent to Eilat, so that they cannot obtain an incineration
permit. The accumulated heaps could combust spontaneously, which constitutes both

a safety risk and an environmental hazard.

7.4 Soil contamination

The quantity of precipitation inthe Aravaislow. As aresult, the rate of
penetration of contaminants into the layers of soil is slow, yet the contamination is
long-lasting and constitutes an environmenta hazard. Sources of soil contaminants
are:

1. Liquid waste from rain on the manure heaps, which cause microbial
contamination, particularly nitrogen and phosphorus
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2. Chemicalsleft over in used containers and spraying tanks after use

7.5 Dry waste

Large depositions of dry waste such as discarded cardboard boxes are usually
thrown out as garbage or sent for recycling. Occasionally, waste is not sorted into dry
and organic, and asaresult, it is sent mixed for burial as organic waste. For example,
in the Ardom Date packing plant, date waste, cartons, and plastic sheeting are buried
as organic waste. Dry waste is taken to the Grofit site without being treated properly
for burial, except for covering. This omission causes various nuisances and risks,

including birds, odors, fires, and smoke.

8.0 Alternative treatment and removal options for
agricultural waste in the Southern Arava
Waste treatment all over the world is based on consolidation of wastein a

single locale, with a preference for central treatment sites where large quantities are
treated mechanically, efficiently, and under proper supervision, as opposed to
decentralized treatment at small sites that by definition are inefficient and not properly
supervised. This preference originates in environmental considerations, yet it also
emerges that it has economic advantages. The economic aspects of the proposed
treatment options must be carefully examined. The advantage of consolidation may be
offset by increases in transport costs. The options discussed in this section are based
on the principle of environmental protection and sustai nable development, as well as
the costs entailed in their implementation. In considering each option, emphasis was
placed on preventing or minimizing environmental nuisances and hazards whose

source is agricultural waste.

8.1 Livestock manure

The Southern Arava dairy operations produce 30,000 cubic meters of manure /
year, spread over 15 unsupervised sites (see map no. 1); the two sheep folds produce
900 cubic meters of manure / year; and the two poultry operations produce 600 cubic

meters of manure / year.

In addition, in 2005 and 2006, a quarantine site is expected to begin operation
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as part of import of cattle and sheep from Jordan. Assuming 70% occupancy, the

guantity of manure is expected to reach 20,000 cubic meters/ year.

Until now, the communities have avoided setting up a central manure
treatment site due to its lack of economic feasibility. Environmental considerations
dictate consolidating manure, yet under certain conditions, high standards can be met
even if several sites operate separately. A central site would operate under the

following strict standards:

. A sedled, drainable surface
. A comprehensive spill containment area

1

2

3. Standard ramps/ inclines

4. Consistent wetting and turning
5

Packing, shipment, and inventory management

Decentralized treatment of manure while meeting these standards, while

costly, would save on transport costs. The proposed options for treating manure are:

1. A single composting site at Grofit next to the large-scale waste site there

2. Two compost sites, at Grofit and Eilot: One would serve the communities and
the other would serve the quarantine station, as well as Eilot’s manure.

3. A compost heap in each community
4. Secondary aternative: Turning with aturner instead of afront loader

The cost estimate for the above-listed options is based on the assumption that
preparing the ground for compost requires a large space with a sealed surface and a
high-quality substrate platform. In addition, the site must be surrounded by drainage

ditches, embankments, and a spill containment area.

Remarks

1. The above-listed options for manure treatment do not include Neot Smadar
and Neve Harif, based on the assumption that Neot Smadar’s compost will
continue operation even after setup of aregion-wide site. Today Neot
Smadar’ s compost constitutes a reasonabl e sol ution environmentally speaking
for Neve Harif’s 3,000 cubic meters of manure and Neot Smadar’s 300 cubic
meters of manure.

2. Taking into account the costs of the various options, the following were not
taken into account:



a. The economic returns from the end product
b. The cost of raw materials and supplements to the compost such as poultry
and goat or sheep manure, organic waste, and prunings

3. It must be taken into account that setup of a standard compost site necessitates
changing the zoning of the chosen site to that of “special agricultural use’.
This in turn necessitates a bureaucratic process that entails the drafting and
submission of specifications as well as an environmental impact study. These
actions require time to go through all the channels.

Following is a breakdown of the options and costs (tables 8.1 - 8.8 for

estimates of compost site setup costs). Table 8.9 shows a summary of totals.

8.1.1 A single, central compost site
The proposed site would be adjacent to the existing Grofit waste site. The
required areais 17,000 square meters, not including embankments and comprehensive

drainage (see table 8.1).

8.1.1.1 Grofit site: Pro and con
Advantages.

1. Grofit isthe hub for manure “production” of the Southern Arava dairy
operations.

2. Thesiteisused today for burial of large-scale waste.

On the other hand, there are environmental and economic advantages to

having various sites throughout the Southern Arava:

1. The prevailing winds are northerly (they blow southward).

2. The community of Grofit is 1,200 meters north of the site. Y otvata and public
buildings are 3,000 meters south of the site.

On the face of it, it appears that odors are not expected in sensitive-use areas.
In addition, the proposal must be checked against the environmental impact statement
drafted for the proposed site.

8.1.1.2 Setup cost see table 8.1
The cost (without asphalt and including discretionary funds and engineering

services) is 2 million.
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8.1.1.3 Operating costs

Item Costs per year
Operator 70,000
Maintenance (frontloaded not including turner) 90,000
Water 50,000
Total 210,000

8.1.1.4 Turning costs
The costs of equipment are included in the turning costs. A front loader costs

2/ cubic meter, based on 200/ hour with an output of 100 cubic meters/ hour.
The average volume turned is 70% (or 35,000 cubic meters) of the starting volume,
taking into account a decrease in the volume of the compost over time. The number of

turnings per cubic meter is six, for atotal turning cost of 390,000 / year.

8.1.1.5 Transport costs
Total cost of transporting manure and finished compost: 1,200,000 / year.

The total cost including return on capital for a 12-month periodis 2 million/ year,
or 43/ cubic meter.

Note: The price for one cubic meter isfor one cubic meter of raw bovine manure
without supplements and without volume | oss.

8.1.2 Two compost sites
The calculations for the needed land and setup costs are in table 8.1. The two

proposed sites are:

1. The Eilot waste site, which would require 8,000 square meters

2. The Grofit waste site (see option no. 1), which would require 10,000 square
meters

8.1.2.1 Setup costs (for each site, without asphalt or mobile

equipment)
Eilot 1 million
Grofit 1.3 million
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8.1.2.2 Ongoing costs for the two sites
The total cost of operating both sitesis 50,000 / year more than the cost of

operating asingle site. The difference is mostly due to the extra labor.

8.1.2.3 Turning costs
The cost of turning equipment isincluded in the turning costs. A front |oader

costs 2/ cubic meter (see section 8.1.1). The average volume of turned compost is
70% of the origina volume, taking into account a decrease in volume over time.
Therefore:

Eilot turning costs: 15,000 / cubic meter
Grofit turning costs: 19,000/ cubic meter
No. of turnings per cubic meter: six

Total turning cost for Eilot: 170,000/ year
Total turning cost for Grofit: 220,000/ year

8.1.2.4 Transport costs: Bringing manure to the site and taking
away the finished compost

Eilot: 360,000/ year

Grofit: 540,000/ year

Total costs, including capital returns over a 12-month period:
Eilot: 760,000/ year, or 38/ cubic meter

Grofit: 1 million/ year, or 40/ cubic meter

8.1.3 A compost heap at every community
This option assumes that these sites would be set up as per the standards of a
central site, except for fencing. In order to maintain maintenance standards, one full-

time operator must be ensured.

Each site would receive differing quantities of manure, from 3,000 - 7,000
cubic meters/ year. Table 8.2 contains figures for needed land and setup costs for
Separate sites receiving varying quantities of manure. Table 8.5 shows all of the cost
items of the individual-sites option. Following is a breakdown of the af orementioned

Costs:
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8.1.3.1 Setup costs for separate sites

Manur e sour ce Volume (in cubic meters) Compost setup cost
Quarantine station 21,000 1 million
Eliphaz 3,400 275,000
Samar 3,000 260,000
Y otvata 6,800 400,000
Grofit 4,000 300,000
Ketura 3,300 275,000
Lotan 3,000 260,000
Y ahel 3,000 260,000

Note: Figures are rounded.
Thetotal cost of setting up separate compost sitesis 700,000 more than that
of setting up two central sites. The difference can be trandatedto 2/ cubic meter

over thefirst 12 years of operation.

8.1.3.2 Operating costs of separate sites
The total cost of operating separate compost sitesis 700,000 more than that

of operating two central sites. The difference is mainly due to the extra labor costs and

worker transportation costs. The difference trandatesto 1/ cubic meter of manure.

8.1.3.3 Turning costs
This cost isthe same as that of central sites, since the cost is calculated by

cubic meter.

8.1.3.4 Transport costs
Transport costs for separate sitesare 140,000 / year less than for two sites, or

3/ cubic meter of raw manure.

The total cost of separate sites, including capital returns for a 12-month period,

is 1,800,000/ year, or 39/ cubic meter of manure.

8.1.4 Compost turning alternatives

Compost based on manure requires frequent and thorough turning. At small
sites, thisis accomplished with afront loader, which has the advantage of availability
but the disadvantage of low output, and the quality depends on the operator.

On the other hand, there is specialty equipment for this purpose, called a
compost turner. Turners are built to travel at low speeds through the heap while
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mixing and turning the compost consistently throughout. The advantage is the
superior performance and the reduction in fly larvae. The disadvantage, of course, is
the high purchase and maintenance costs, making it out of reach for small quantities.
For the purposes of this document, the costs of aturner for both options—two sites,

and separate sites—were studied.

For both options, the cost increase cameto 1 million, divided by the number
of sitesin question. On the other hand, the cost of turning with afront loader (see
sections 8.1.1.1 - 3) includes its purchase. While output of aturner is higher,
replacement parts cost more. Therefore, aturning cost of 0.5/ cubic meter based on

six turnings per batch was set.

8.1.4.1 Turner for the two-site option
In addition to the costs of equipment purchase and turning, the extra cost of

500 per trip transporting the turner between the two sites was added, estimating 40
trips per year. Thetotal cost of the turner istherefore 20,000 / year, divided between
the two sites. Based on the resultsin table 8.6, it appears that the cost of the turner
option is lower that that of turning with afront loader by 4/ cubic meter of manure.
The main reason for the lower cost is the minimum of trips to transport the turner due

to the manure’s being consolidated at only two sites.

8.1.4.2 A turner for individual sites
In addition to the costs of purchasing aturner and the turning itself, an extra

500 / trip for 200 trips / year was added on for the option of compost sites at each
community. The total cost of turninginthiscaseis 100,000/ year. Based on the
resultsin table no. 8.7, it appears that the cost of this option is dightly lower than that

of turning with afront loader.

8.1.5 Compost sites for pairs of communities. The Eliphaz- Samar
model

Table 8.8 shows the results of calculations of the cost of the Eliphaz-Samar
site. The calculations are theoretical, as the need to prevent mixing of compost for

organic and non-organic crops must be taken into account. For this option:

1. The setup cost isless than that for a site at each community.
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2. Thetransport costs of manure are slightly higher than those for a site at each
community.

Therefore, the cost of this option is the same as that for a site at each community.

8.1.6 Summary of the options

Site options
8.1.6.1 A central site vs. several sites

A cost comparison showed that if the communities are viewed as a single unit
for this purpose, there is no significant difference between the costs of the various
options. Therefore, the choice of options must be based on environmenta and
logistics considerations, consistent with accepted planning principles.
Note: The above conclusion applies to a capital return period of 12 years. After this
period, considerable weight will be placed on the manure and compost transport costs.

On the other hand, viewing each community as an individual unit, the following
trends emerged, as expected:

1. The setup costs of all compost sites rise the more sites are set up.
2. Transport costs decrease the more sites there are.

3. The further acommunity isfrom the proposed central site, the less transport
will cost for such a community due to the splitting of the costs between a
larger number of communities.

Following is an analysis of the options based on a combination of the above-
listed trends.

8.1.6.2 Central compost site
While setup costs would be relatively low, the transport costs would depend

upon the distance from the site—Grofit, for instance. For the quarantine station site,

the overall cost of treating one cubic meter of manure would be higher.

8.1.6.3 Two central sites
This option is similar to the single central site option, except for the locale of

the Karantina station and the lower cost of transport to it. In the rest of the locales,
the overall cost of treatment of one cubic meter of manure is slightly higher: The
destination is the same as that for Grofit; the setup costs are slightly higher due to the

separation of the two sites.
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8.1.6.4 Individual sites or sites shared by pairs of neighbors
The principle remainsin this case, according to which division into more sites

improves as an option the further the communities are from the central site. The
location of the sitein relation to both communitiesin the sharing pair is significant

from the point of view of the transport costs.

Turning with a turner vs. with a front loader
The turner has advantages from an environmental and agricultural standpoint:

1. Itisfadt, thereby preventing flies breeding.
2. The quality of the compost is better.

The economic considerations are:
1. Thecost of using aturner is similar to that of using afront loader.

2. Whilethe cost of purchasing and maintaining aturner increases the treatment
cost, its output is greater and therefore the turning cost lower.

3. Use of aturner decreases the area needed for composting.

4. The cost of transporting the turner between sites secondarily affects the overall
costs of the various options.

8.1.7 The chosen option: Several sites spread out over the Southern
Arava

On April 18, 2005 and June 28, 2005, meetings were held with Dorit Banat-
Davidovich, the drafters of the master plan, and representatives of the Southern Arava
communities. Between the two meetings, and as per the requirements of the steering
committee, more economic analyses were performed in addition to those cited in this
plan. As aready stated, it emerged that there is no clear difference in cost between the
various options, meaning that the economic factor is less important than is the
location of the sitesin question. Therefore, other factors can be taken into

consideration in choosing an option, among them:

Proximity and access to the compost of the various stakeholders
2. The control of the stakeholders over the composting process

Flexibility in decision-making regarding the composting process, marketing,
and use of the compost
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In light of the above, the committee together with Banat-Davidovich, decided that:

1. Five sites would be established:
a Yahel
b. Lotan-Grofit-Ketura-Y otvata, with an option for a separate site for Y otvata
c. Neot Smadar-Neve Harif
d. Eliphaz-Samar
€. Quarantine station-Eilot

2. A turner will bejointly purchased to be rotated between the sites according to a pre-
agreed upon order.

The option of several sites necessitates setting up a central compost
management network to be formulated by a committee. The quarantine station site can
be managed separately, yet joint purchasing, maintenance, and use of aturner is

crucial.

8.2 Plastic sheeting
The total quantity of plastic sheeting used in the Southern Aravais 150 - 200
tons/ year, all of whose treatment firstly necessitates compression to reduce volume

and in turn transport costs. After compression, the options are:

1. Sending clean sheeting for recycling in the Northern Arava or el sewhere
2. Sending the soiled sheeting for burial at Nimra or Grofit

The following calculation is an example of cost comparison between transport
of uncompressed sheeting vs. compressed sheeting. For the purpose of the example,

we use atransport distance of 30 kilometers.

8.2.1 Cost of transport of uncompressed sheeting

1,400
45—

310—

Transport in atruck with atrailer at aprice of 1,400 per trip:

8.2.2 Cost of transport of compressed sheeting
Transport in atruck without trailer at aprice of 800 per trip*

80 67+ 133
12—

* 67 /ton: Rough estimate of purchase of compressor, based on the
following data:
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Output - Compression of 150 tons of plastic / year
Life expectancy - 15 years

Annual interest - 6%

Unsubsidized price of compressor - 100,000

A w NP

Conclusion: The purchase of acompressor isjustified economically.

We recommend purchasing a mobile compression device to be shared by all of
the communities except Eilot, which already operates a refitted cotton compressor to
compress plastic sheeting. The mobile compression device will rotate between the
GaDaSH fields, except for those of Eilot.

In addition, the device can be used for other purposes such asin the date
plantations. For this purpose, the plastic sheeting will be deposited at collection

points, to be compressed by the mobile compression device.

8.3 Prunings

Prunings have two major sources. the date plantations and |andscaping.
Unsupervised burning of prunings constitutes an environmental hazard and is
unacceptable as a solution. Most of the removal or reuse solutions necessitate
shredding.

8.3.2 Landscaping prunings
The Southern Arava communities produce 250 tons of landscape prunings/

year, with an upward trend in both the volume of prunings and the awareness of the

issue.

8.3.3 Uses of prunings
Some of the solutions for reuse are more costly than unsupervised burning, yet

the latter is not considered a solution due to the environmental and health risks
involved. Below are proposed uses for both types of prunings, some of which are

already implemented on a small-scale basis:

8.3.3.1 Composting
The main proposed use is as raw material for compost at the sites mentioned in

section 8.1. Prunings enrich the compost in carbon and absorb excess water in the
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compost. The prunings must be shredded before adding to the compost.

The total intake capacity of the recommended composting sitesis 25,000 cubic
meters of shredded prunings/ year. These sites' intake capacity will suffice for all of
the date and landscaping prunings in the Southern Arava, as well as perhaps

landscaping prunings from Eilat.

As of now, a use for over 1,000 cubic meters of date prunings/ year has been
found in Neot Smadar’s compost. Lotan purchased date prunings for composting, yet
as of 2005, they have not been put to use. Shredding is a pre-condition for use asa

compost ingredient. On-site shredding reduces the transport cost to the compost site.

8.3.3.2 Mulching
In Samar’ s date plantation, date prunings, shredded on site, are used as mulch.

Other plantations and groves use it for mulch during planting. It also has potential as
mulch in landscaping. A feasibility study should be conducted for the marketing of
prunings via companies such as Ben-Ari, which markets a range of mulching products

to nurseries throughout Israel.

8.3.3.3 Padding for livestock pens
At Grofit, shredded prunings are used as padding in the cowshed, while other

dairy operations use straw, asit isless expensive.

8.3.3.4 Livestock feed
Neot Smadar has experimented with adding shredded date bunches to the goat

feed, aswell as cow feed. It found that whileit is possible in theory, its use was

discontinued.

8.3.3.5 Decreasing the liquid level in manure
At Yotvata, 3,000 cubic meters of shredded date prunings/ year are used to

absorb liquid content from the pathway manure in the cowshed (see section 5.1.4). As
replacing the drying surface with a pit is anticipated, it islikely that this use will be

discontinued.



8.3.3.6 Adding date prunings to sludge
The sludge from the Eilat waste treatment plant is currently buried at Nimra as

amixture of sludge and earth (see section 1.5.1). The burial is done with the intent of
enriching the earth so that it qualifies as good agricultural ground, as the prunings

improve the soil quality.

8.3.3.7 Uses of empty date bunches
Sale as roofing for succot before the Succot holiday (see section 5.4.1)

8.3.3.8 A temporary solution to Eilot’s date prunings
A large quantity of prunings has accumulated in Eilot’s date plantation as a

result of their not having an incineration permit due to their proximity to Eilat. The
heaps of prunings constitute an environmental hazard and a danger of combustion.

Possible solutions are;

1. Filling an existing pit with the prunings, located at coordinate
The pit'sareais 0.005 square kilometers/ 1.25 acres, and its volume
(after adapting it for filling) is 15,000 cubic meters. In the past, another
10,000-cubic meter pit was filled with earth and prunings, and more dates
were planted atop it.

2. The northern incineration pit (see section 5.6) where today organic waste is
incinerated. While transporting the prunings to it is a possibility, but it is
costly and the incineration pollutes the air.

3. Burial at Nimra, the cost of which (transport + burial, unshredded) is 150/
ton

Recommendation: Until a central composting site(s) is opened, the prunings should
be shredded on site in each plantation for the above-stated uses. When the compost
site(s) isopened, it will takein all of the date prunings in the Southern Arava except
for those used for secondary purposes according to the various communities’ policies.

Note: An experiment was recently done to see if date branches could be tied with a
baler. Thisis an avenue that should be explored.

8.4 Chemical waste
The requirement isto act as per the following guidelines:

1. Filling empty chemical containers with water and using the solution to spray
agricultural plots

2. Rinsing used containers and puncturing them before their disposal

3. Appointing a person in each community to be in charge of agricultural
chemicals, who records the use and treatment of empty containers; the
regional council’s Environment Division will oversee the records.
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8.5 Dry waste
Currently, most of the dry waste is not separated at source, and is sent as
organic waste to Nimra. We should be moving toward separation at source of dry
waste from organic, and cardboard from the rest of the dry. Recommendations:
1. Taking measuresto increase the rate of separation at source necessitates
upgrading the collection means for paper, cardboard, and plastic, and is
essential for increasing the quantities of cardboard collected and sent for

recycling in Eilat. Some of the cardboard will be shredded and sent to the
future central compost site(s) as a supplement to the compost mix.

2. Care should be invested in sites that produce large quantities of both organic
and dry waste, such as the various packing sites in the area.

3. The quantity of dry waste mixed with organic waste is not known, as there are
many secondary sources of dry waste that is mixed with organic waste.
Conducting a survey of sources of dry agricultural waste will enable
formulating a cost estimate of separation at source even at secondary source
Sites.

4. Evenif separation at source at secondary sites should be implemented, the
collection and removal will only take place at infrequent intervals. In addition,
enforcement measures will need to be implemented, as well as an educational
campaign.

8.6 Poultry carcasses

The carcasses from the poultry operations at Grofit and Neve Harif are
currently incinerated. A proposed alternative is composting, which is accepted
practice in various states in the US, and has won praise from the Israeli Veterinary
Service.

Composting carcasses is done by fermentation, which is accomplished by
layering manure, straw or shredded prunings, the carcasses (with watering), and
another layer of manure. More layers can be added in the same order. The heat that
develops within such a heap does not permit the breeding of flies, and the processis
also odor-free. After only three weeks, compost is obtained that is not active

biologically and that does not contain pathogens.

8.7 Enforcement
Enforcement of environmental protection practices such as the prevention of
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chemical contamination of the soil or groundwater, is possible via:
1. Requiring farmersto obtain business permits and conditioning their receipt
upon their upholding the relevant environmental protection requirements

2. Enacting environmental protection ordinances that will act asincentives to set
up central composting site(s)

3. Encouraging the packing operations and growers’ boards to obtain SO 14,000
certification for environmental management

10.0 Conclusion
In the Southern Arava, there are a number of sources of agricultural waste,

which are treated at varying levels. In most cases, economic considerations are the

decisive factor in deciding on treatment and disposal.

Various farming operations have taken various initiatives in the sphere of
agricultural waste treatment. Flies, which are a nuisance throughout the area, are an
incentive to such initiatives, which have had partial successin their suppression of the

fly population.

Environmental considerations have driven some initiatives, such asthe
composting sites at Neot Smadar and at Samar. Economic incentives have driven
other initiatives, such as the purchase of a cotton compressor for compressing plastic
sheeting. However, the local initiatives are not an overall solution to the
environmental hazards posed by agricultural waste. Area-wide organization is called
for, to find stable, reliable waste treatment solutions:

1. Livestock manure - From among the options discussed in this paper, the option
chosen was several compost sites throughout the area that would receive the
livestock manure from every livestock operation. Today, a composting site
operates that serves Neot Smadar and Neve Harif.

It must be taken into consideration that the establishment of a quarantine
station next to Eilot will increase the quantity of manure by 70%. As stated
above, the environmental advantage of one or two compost sitesis clear, yet
several sites that are centrally managed could yield satisfactory results from an
environmental standpoint.

2. Plastic sheeting - The purchase of a compressor that would rotate between the
GaDaSH fieldsin the area

3. Prunings - The future composting sites will take in all of the pruningsin the
area; other uses are also welcomed.

4. Empty chemical containers - Today safety practices are upheld in only some
of the communities. Enforcement must be stepped up, concurrently with an
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educational campaign aimed at the farmers, including special training days.

In the future, we assume that our European customers will demand fulfillment
of the environmental requirements regarding use of chemicals as a condition
for buying our produce.

Separation at source - Today, Nimra accepts organic agricultural waste that
frequently contains dry waste. Measures, including an educational campaign,
must be taken that will increase the quantity of dry waste separated at source
and that isrecyclable or buriable at Grofit. On the other hand, organic waste
must be prevented from entering the Grofit site. Thereisaclear environmental
advantage to setting up a composting site adjacent to the Grofit site.

Until our recommendations are implemented, agricultural waste treatment and

disposal enforcement must be continued, such as checking for fly larvae and a

prohibition on transporting manure containing larvae to the GaDaSH fields. In

addition, background material must be prepared for the implementation of our

recommendations;

1.

Drafting an ordinance supporting the enforcement of fly prevention practices,
including satisfactory treatment of manure to that end

An educational campaign to heighten awareness of the importance of
upgrading agricultural waste treatment
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Table 8:1: Calculation of area and cost of large
compost sites

Required area: Options for
compost sites
Single-site option Two-site option
Grofit Grofit waste site Eilot waste
site
Annual volume of manure (cubic meters / year) 47,000 27,000 20,000
Daily manure volume (cubic meters / day) 134 77 57
Intake area
Intake volume in cubic meters based on a 10-day period 1,343 771 571
Intake area in square meters, based on one meter height 1,343 771 571
Composting area
Volume for 50 days (cubic meters / per 50-day period) 6,714 3,857 2,857
Cross-section of heap in cubic meters 6 6 6
Total length of heap in meters 1,119 643 476
Length of one heap in meters 70 50 40
Number of heaps based on heap length 16 13 12
Width of heap and space in meters 7 7 7
Total width of composting area in meters 112 20 83
Total compost area 7,833 4,500 3,333
Ripening area
Volume after composting for a 30-day period 1,813 1,041 771
Cross-section of heap in square meters 16 16 16
Total length of heap in meters 113 65 48
Length of a single heap in meters 16 13 10
Number of heaps based on heap length 7
Width of heap and space in meters 8 8 8
Total width of composting area in meters 57 40 39
Total ripening area 906 521 386
Storage area for a four-month period
Storage volume for a three-month period 7,251 4,166 3,086
Storage height in meters 2 2 2
Storage area in square meters 3,626 2,083 1,543
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Total arearequired, including accessroads 17,135 10,238 7,875
and miscellaneous
Setup costs for
the various
options
Budget item for calculation Single-site option Two-site option
Grofit waste dump Grofit waste site
Total excavation to a depth of one meter at 5/ square
meter 85,677 51,188
Unsupervised ligation at 5/ square meter 85,677, 51,188
Grade A platform / spill containment area ( 60 / square
meter) 1,028,125 614,250
Embankment based on 40 / cubic meter and a cross-
section of 2 square meters 50,266 38,853
Additional Grade B surface for access roads based on 25/
square meter on 30% of the area 128,516 76,781
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Digging a drainage ditch based on 30/ cubic meter at a

cross-section of half a meter 7,854 6,071
Water and fire extinguishing pipelines 50,000 30,000
Bridge balances 40,000 40,000
Pre-fab for office, warehouse, bathrooms 20,000 20,000
Fencing at 150 / meter 94,250 72,850
Irrigation system 25,000 15,000
Total 1,615,365 1,016,180
Unanticipated expenses and engineering services - 25% 403,841 254,045;
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Total including unanticipated expenses
and engineering services

2,019,206

1,270,225

* Assuming access roads on a ligated surface

Table 8.2: Calculation of area and cost of individual

compost sites

Required area for individual sites

Site for annual manure volume of (cubic meters) 2,700 3,000 3,400 4,000, 6,800
Annual manure volume (cubic meters / year) 2,700 3,000 3,400 4,000 6,800
Daily manure volume (cubic meters / day) 8 9 10 11 19
Intake area

Intake area in cubic meters for a 10-day period 77 86 97 114 194
Intake area in square meters based on a height of one

meter 77 86| 97 114 194
Composting area

Volume for a 50-day period (cubic meters / 50 days) 386 429 486 571 971
Cross-section of heap in square meters 6 6 6 6 6
Total length of heap in meters 64 71 81 95 162
Length of a single heap in meters 21 24 27 32 54
Number of heaps based on heap length 3 3 3 3 3
Width of heap and space in meters 7] 7 7 7 7
Total width of composting area in meters 21 21 21 21 21
Total composting area 450 500 567 667 1133
Ripening area

Volume after composting for 30 days 104 116 131 154 262
Cross-section of a heap in square meters 14 14 14 14 14
Total length of heap in meters Note: A single heap only 7] 8 9 11 19
Width of heap in meters 8 8 8 8 8
Total ripening area 60 66 75 88 150
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Storage area for a four-month period

Storage volume for a three-month period 417 463 525 617 1049
Storage area height in meters 2 2 2 2 2
Storage area in square meters 208 231 262 309 525
Area of access roads and miscellaneous (based on planning
in theory) 700 750 800 850, 1050
Total requi red area 1495 1633 1801 2028 3052
Setup
costs
Based
on
annual
manure
Budget items for calculating costs volume
Annual manure volume 2,700 3,000 3,400, 4,000 6,800
Total excavation to a depth of one meter at 5/ square
meter 7,475 8,166/ 9,005 10,138[ 15,260
Unsupervised ligation at 5/ square meter 7,475 8,166/ 9,005 10,138| 15,260
183,12
Grade A surface at 60 / square meter 89,696 97,996/ 108,062 121,661 4
Embankment based on 40 / cubic meter and a cross-
section of 2 square meters 14,847 15,519 16,296/ 17,291 21,214
,Additional Grade B surface for access roads based on 25/
square meter 17,500 18,750, 20,000 21,250[26,250
Digging a drainage ditch based on 30/ cubic meter at a
cross-section of half a meter 2,320 2,425 2,546 2,702 3,315
\Water and fire extinguishing pipelines 20,000 20,000, 20,000, 20,000[20,000
Bridge balances 40,000 40,000, 40,000 40,000( 40,000
Irrigation system 4,000 4,000 4,000 4,000 6,000
330,42
Total 203,313 215,022 228,915 247,181 4
Unanticipated expenses and engineering services - 20% 40,663 43,004 45,783 49,436| 66,085
Total including unanticipated expenses and engineering 396,50
services 243,975 258,027 274,698 296,618 9

Table 8.3: A single, central composting site
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a. Xportation costs for manure

Manure Distance\/dume Present Compost Total Xportation Total
source cost of volume**  xported price Xportation
Xportation volume*** cost
Km Cubic Cubic Cubic
meters / meters / meters / [ cubic
year / year year year meter
Karantina 40 20,0000 220,000 10,000 30,000 21 630,000
Eliphaz 18 3,400 37,400 1,700 5,100 16 81,600,
Samar 13 3,000 33,000 1,500 4,500 14 63,000,
Yotvata 5 6,800 74,800 3,400 10,200 13 132,600
Grofit 2 4,000 44,000 2,000 6,000 12 72,000
Ketura 5 3,300 36,300 1,650 4,950 13 64,350,
Lotan 7 3,000 33,000 1,500 4,500 13 58,500,
Yahel 19 3,000 33,000 1,500 4,500 16 72,000
Total ) 46,500 511,500 1,174,050

* Based on a cost of

** Based on 50% of the volume of the manure

*** | ncludes transporting both the manure and the finished compost

b. Summary of costs of the single-site option

11/ cubic meter for removing the manure from the pens and
transporting it a distance of five kilometers

Site Manure | Setup cost  Annual Total Operating | Turning Total [Total cost
volume | based on capital | xportation costs costs annual |per cubic
division returns* costs (spare (based on cost meter
among the parts, 2 [ cubic
communities labor, fuel, | meter and
water)** Six
turnings /
batch)
Cubic .
meter / / cubic
year [ ] / year / year [ year [ year / year meter
Karantina | 20,000 860,215 102,604 630,000 90,323 168,000 990,926 50
Eliphaz 3,400 146,237 17,443 81,600 15,355 28,560 142,958 42
Samar 3,000 129,032 15,391 63,000 13,548 25,200 117,139 39
Yotvata 6,800 292,473 34,885 132,600 30,710 57,120 255,315 38
Grofit 4,000 172,043 20,521 72,000 18,065 33,600 144,185 36




Ketura 3,300 141,935 16,930 64,350 14,903 27,720 123,903 38
Lotan 3,000 129,032 15,391 58,500 13,548 25,200 112,639 38
Yahel 3,000 129,032 15,391 72,000 13,548 25,200 126,139 42
46,500
Total 2,000,000f 238,554 1,174,050 210,000 390,600, 2,013,204 43
* Based on an economic life-span of 12 years and 6% annual interest
** Based on the proportion of manure whose source is a community, of the total
quantity
Table 8.4: Two compost sites
a. Manure xportation costs for two-site option
Site | Manure |Distance| Manure | Present |Compost Total Xportation | Total
source & volume | cost of |volume** xportation price [xportation
compost Xportation volume of costs
destination manure
and
compost
Cubic Cubic
meters meters / Cubic Cubic meters / cubic
year /year |[meters/year /year meter [ 1
Eilot |Karantina 5 20,000 220,000 10,000 30,000 12 360,000

Eliphaz 18 3,400 37,400 1,700 5,100 16 81,600

Samar 13 3,000 33,000 1,500 4,500 14 63,000

Yotvata 5 6,800 74,800 3,400 10,200 13 132,600

Grofit 1.5 4,000 44,000 2,000 6,000 12 72,000
Grofit [Ketura 5 3,300 36,300 1,650 4,950 13 64,350

Lotan 7 3,000 33,000 1,500 4,500 13 58,500

Yahel 19 3,000 33,000 1,500 4,500 16 72,000

Total 26,500 291,500 13,250 39,750 544,050

* Based on a cost of

11/ cubic meter for removing the manure from the pens and
transporting it a distance of five kilometers

** Based on 50% of the volume of the manure
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b. Summary of xportation costs for the two-site

option
Compost site |Origin of [Volume | Setup cost Annual | Total |Operating |Turning [ Total |[Total
manure of based on capital xportation| costs costs | annual |cost
manure| division returns* costs (spare | (based cost per
among parts, |on 2/ cubic
communities labor, cubic meter
fuel, meter
water)** |and six
turnings
/ batch)
Cubic !
meter / cubic
year [ 1] | year | year [ year /year /year |meter
Eilot Karantina] 20,000 1,000,000 119,277 360,0000 111,828 168,000 759,105 38
Eliphaz 3,400 162,943 19,435 81,600 19,011 28,560 148,606 44
Samar 3,000 143,774 17,149 63,000 16,774 25,2000 122,123 41
Yotvata 6,800, 325,887 38,871 132,600 38,0220 57,120, 266,612 39
Grofit 4,000 191,698 22,865 72,000 22,366/ 33,600, 150,831 38
Grofit Ketura 3,300 158,151 18,864 64,350 18,452 27,720 129,385 39
Lotan 3,000 143,774 17,149 58,500 16,774 25,2000 117,623 39
Yahel 3,000 143,774 17,149 72,000 16,774 25,200 131,123 44
26,500
Total 1,270,000 151,482 544,050, 148,172 222,600/1,066,304( 40
Total for two sites 46,500 2,270,000 270,759 904,050, 260,000 390,6001,825,409 39

* Based on an economic life-span of 12 years and 6% annual interest

** Based on the proportion of manure whose source is a community, of the total

quantity

Table 8.5: The individual sites option

a. xportation costs for individual compost sites

Manure [Xportation| Manure |Compost Total |Xportation Total
source & | distance | volume | volume* volume cost Xportation
compost xported** costs
destination
Cubic Cubic Cubic Cubic
meters | meters/ | meters/ meters/ / cubic
year year year meter
Karantina 3 20,000 10,000 30,000 11 330,000
Eliphaz 3 3,400 1,700 5,100 11 56,100
Samar 3 3,000 1,500 4,500 11 49,500
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Yotvata 3 6,800 3,400 10,200 11 112,200
Grofit 3 4,000 2,000 6,000 11 66,000
Ketura 3 3,300 1,650 4,950 11 54,450
Lotan 3 3,000 1,500 4,500 11 49,500
Yahel 3 3,000 1,500 4,500 11 49,500
Total 14050 767,250
* Based on 50% of the volume of the manure
** Includes transporting both the manure and the finished compost
b. Summary of costs of individual sites
Community| Manure | Setup cost Annual Total [Operating Turning Total Total
volume | based on capital |[xportation| costs costs annual |cost per
division returns* costs (spare (based on cost cubic
among parts, 2/ cubic meter
communities labor, meter and
fuel, Six
water)** turnings/
batch)
Cubic
meter / / cubic
year [ ] / year / year / year / year [ year meter
Karantina 20,000 1,013,259 120,859 330,000 129,032 168,000 747,891 37
Eliphaz 3,400 274,698 32,765 56,100 21,935 28,560, 139,361 41
Samar 3,000 258,027 30,777 49,500 19,355 25,200 124,831 42
Yotvata 6,800 396,509 47,294 112,200 43,871 57,120, 260,485 38
Grofit 4,000 296,618 35,380 66,000 25,806 33,600 160,786 40
Ketura 3,300 274,698 32,765 54,450 21,290 27,720, 136,226/ 41
Lotan 3,000 258,027 30,777 49,500 19,355 25,200 124,831 42
Yahel 3,000 258,027 30,777 49,500 19,355 25,2000 124,831 42
46,500
Total 3,029,862] 361,393 767,250 300,000 390,600/ 1,819,243 39

* Based on an economic life-span of 12 years and 6% annual interest

** Based on the proportion of manure whose source is a community, of the total

quantity
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Table 8.6: The two-site option using a turner

a. Cost of xportation of manure; using a turner for
the two-site option

Source of [Xportation Manure| Present |[Compost Total [Xportation| Total Cost of Total
manure; distance |volume| cost of |volume**volume price [xportation [xporting | overall
destination xportation xported costs of |[turner***| cost of
of compost manure Xportation

and
compost
Cubic meters | cubic cubic cubic
meters / meters / |meters/
year | year year year | year [ 1] | year [1]
Karantina 5 20,000 12
220,000 10,000 30,000 360,000 10,000[ 370,000
Eliphaz 18 3,400 37,400 1,700 5,100 16 81,600 1,283 82,883
Samar 13 3,000 33,000 1,500 4,500 14 63,000 1,132 64,132
Yotvata 5 6,800 74,800 3,400/ 10,200 13 132,600 2,566| 135,166
Grofit 1.5 4,000 44,000 2,000 6,000 12 72,000 1,509 73,509
Ketura 5 3,300 36,300 1,650 4,950 13 64,350 1,245 65,595
Lotan 7/ 3,000 33,000 1,500 4,500 13 58,500 1,132 59,632
Yahel 19, 3,000 33,000 1,500 4,500 16 72,000 1,132 73,132
26,500
Total 291,500 13,250 39,750 544,050, 10,000 554,050
* Based onacost of 11/ cubic meter for removing the manure from the pens and
transporting it a distance of five kilometers
** Based on 50% of the volume of the manure
*** Based on 40 trips ayear between sitesat 500/ trip
b. Summary of two-site option: Turning with a turner
Compost site [community|Manure| Setup costs Annual| Total [Operating |Turning | Total [Total
volume| based on capital xportation| costs costs [ annual |cost
division among returns* costs (spare | (based cost per
communities*** parts, on 2/ cubic
labor, cubic meter
fuel, meter
water)** | and six
turnings
/
batch)**
cubic /
meters / cubic
year [ 1] | year | year | year | year /year |meter
Karantina | 20,000 1,500,000 178,916 370,000 111,828 42,000 702,744 35
Eliphaz 3,400 227,094 27,087 82,883 19,011 7,140 136,121 40
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Samar 3,000 200,377 23,900 64,132 16,774 6,300 111,107 37
Yotvata 6,800 454,189 54,174 135,166 38,022 14,280 241,642 36
Grofit 4,000 267,170 31,867 73,509 22,366 8,400 136,142 34
Grofit Ketura 3,300 220,415 26,290 65,595 18,452 6,930, 117,267 36
Lotan 3,000 200,377 23,900 59,632 16,774 6,300 106,607 36
Yahel 3,000 200,377 23,900 73,132 16,774 6,300, 120,107| 40
26,500
Total 1,770,000 211,120, 554,050 148,172 222,600[ 968,992 37
Total for two sites 46,500 3,270,000 390,036 924,050, 260,000 264,6001,671,736] 36
* Based on an economic life-span of 12 years and 6% annual interest
** Based on the proportion of manure whose source is a community, of the total
quantity
*** Setup cost including purchase of turner at acost of 1 million divided between
the communities
Table 8.7: Individual sites option; turning with a turner
a. Manure xportation costs for individual sites; with
aturner
Manure |distance| Manure |Compost Total [Xportation| Total Turner Total
source & volume | volume* volume price |xportation [xportation |[xportation
compost xported** costs costs*** costs
destination
cubic cubic cubic cubic
meters | meters/ | meters/ meters/ / cubic
year year year meters [ 1] [ year [ ]
Karantina 3 20,000 11
i 10,000 30,000 330,000 25,0000 355,000
Eliphaz 3 3,400, 1,700 5,100 11 56,100 10,000 66,100
Samar 3 3,000 1,500 4,500 11 49,500 10,000 59,500
Yotvata 3 6,800, 3,400 10,200 11 112,200 15,000 127,200
Grofit 3 4,000 2,000 6,000 11 66,000 10,000 76,000
Ketura 3 3,300, 1,650 4,950 11 54,450 10,000 64,450
Lotan 3 3,000 1,500 4,500 11 49,500 10,000 59,500
Yahel 3 3,000 1,500 4,500 11 49,500, 10,000 59,500
Total ) 46,500 767,250 100,000 867,250

* Based on 50% of the volume of the manure

** Includes transporting both the manure and the finished compost
*** Based on 200 trips/ year to the various sitesat 500/ trip
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b. Summary of costs of individual sites, using a

turner
Community| Manure |Setup costs Annual Total |Operating Turning Total Total
volume | based on capital [xportation| costs costs annual |[cost per
division returns* cost (spare (basedon cost cubic
between parts, 2/ meter
communities labor, cubic
w/ cost of fuel, meter
turner water)** and six
turnings /
batch)**
cubic
meters / /cubic
year [ 1 / year [ year [ year [ year [ year | meters
Karantina 20,000 1,443,367 172,160 355,000 129,032 42,0000 698,193 35
Eliphaz 3,400 347,816 41,487 66,100 21,935 7,140 136,662 40
Samar 3,000 322,543 38,472 59,500 19,355 6,300] 123,627 41
Yotvata 6,800, 542,745 64,737 127,200 43,871 14,280 250,088 37
Grofit 4,000 382,639 45,640 76,000 25,806 8,400 155,847 39
Ketura 3,300 345,666 41,230 64,450 21,290 6,930] 133,900, 41
Lotan 3,000 322,543 38,472 59,500 19,355 6,300] 123,627 41
Yahel 3,000 322,543 38,472 59,500 19,355 6,300] 123,627 41
46,500
Total 4,029,862 480,670 867,250, 300,000 97,650 1,745,570 38

* Based on an economic life-span of 12 years and 6% annual interest

** Based on the proportion of manure whose source is a community, of the total

quantity

Table 8.8: Compost site pairing option

a. Manure xportation costs for pairing option

Manure [Distance|Manure [Compost Total Price/ Total
source and volume | volume* volume trip [xportation
compost xported** costs
destination

cubic cubic cubic cubic /
meters |meters / | meters/ meters/ | cubic
year year year meters
Eliphaz 8 3,400 1,700 5,100 13 66,300
Samar 8 3,000 1,500 4,500 13 58,500
Total - 6,400 124,800

* Based on 50% of the volume of the manure

** Includes transporting both the manure and the finished compost
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b. Summary of costs for pairing option

Community|Manure |Setup costs Annual Total |Operating Turning Total |Total
volume| based on capital [xportation| costs costs annual | cost
division returns*|  cost (spare (based cost | per
between parts, on 2/ cubic
communities labor, cubic meter
w/ turner fuel, meter
water)** and six
turnings
/ batch)**
cubic /
meters / cubic
year [ ] [ year [ year | year [year| [year|meter
Eliphaz 3,400 250,000 29,819 66,300 21,935 28,560| 146,615 43
Samar 3,000 230,000 27,434 58,500 19,355 25,200( 130,489 43
6,400 480,000 57,253 124,800 41,290, 53,760(277,103
Total 43

** Based on an economic life-span of 12 years and 6% annual interest

Table 8.9: Summary of costs of all options studied

Treatment cost of one cubic meters of
bovine manure
Single Two
Option site sites Pairs Individual | Individual |[Shared site
Turning | Turning
with front jwith front| Turning with [Turning with| Turning with
Community| loader loader turner front loader turner pair
Karantina 50 38 35 37 35
Eliphaz 42 44 40 41 40 43
Samar 39 41 37 42 41 43
Yotvata 38 39 36 38 37
Grofit 36 38 34 40 39
Ketura 38 39 36 41 41
Lotan 38 39 36 42 41
Yahel 42 44 40 42 41
Total 43 39 36 39 38
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