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VOLUME T Il EXPORT / PACK HOLWBES
1- CURRENT STATUS

Establishing packing and grading facilities are the first step to lay down the basis of a
quality produce. In Pakistan, unfortunately there has been little emphasis on developing

such infragructure, with exception of Kinnow industry, in which private sector has led by
example. Though most of the packing/grading plants are of indigenous type, they are
meeting the desired processing and grading
current status of packing/grading facilities for selected horticultural crops is given in

Table I+1.

Table IlI-1: Status of Packhouses of Selected Commodities in Pakistan

Commaodity No Remarks
Citrus 92 90 in Sargodha 85 active

1 in Khanewal active

1 in Peshawaii inactive

Mostly indigenous

Mango 4 All in Karachi
3 are certified for HWT by Iran and China
Date 9 9 plants include 5 large and 4 small plants

all in Khairpur
Indigenous lowtech

Apple 1 In Quetta
Recently activated by PHDEB
Onion, Potato 15 All in Karachi 2 equipped with mechanic

Grading Facilities
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2- PROPOSED PACK HOUSES

In current studies, various locations have been selected by using produappmg
technique, and a few model packing/grading plants have been proposed iof préag
importance and are listed in Table2lland illustrated in Figure-ll. These plants are not
meant to satisfy total requirements of whole of the produce in that area, rather to serve as
model for inducing private sector to invest in establistsaogh packing and grading

plants. All of the proposed pack houses are suggested alongwitogineg and cold
storage facilities due to following reasons:

To keep the produce fresh & good looking
To get the maximum return on investment
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Table II-2: Proposed Pack Houses (with Cold Store Facility)
: : Proposed Pack Storage Capacity .
Province City/Area House /Cold Commodity*
Store (Tonnes)
Punjab Bhalwal 1PH&1CS 5000 (10 X 500) Kinnow (20 t / h)
Multan 3PH&3CS 1000 (4X250) Mango 8-10 t/h)
R.Y.Khan 2PH&2CS 1000 (4X250) Mango (810 t/h)
Muzafar Garh 2PH&2CS 1000 (4X250) Mango (810 t/h)
Sahiwal 2PH&2CS 2000 (4 X 500) Potato (10 t/h)
Okara 2PH&2CS 2000 (4 X 500) Potato (10 t/h)
Pak Pattan 1PH&1CS 2000 (4X 500) Potato (10 t/h)
Sialkot 1PH&1CS 1000 (4 X 250) Potato (10 t/h)
Kasur 1PH&1CS 1000 (4 X 250) Potato (10 t/h)
T.T. Singh** 1PH&1CS 3000 (6 X 500) Kinnow (5 t/h)
Mandi Bhaudin** | 1PH & 1CS 3000 (6 X 500) Kinnow (5 t/h)
Khanewa 1PH&1CS | 2000 (4 X 500) \'\;':é‘gt‘;'b%tzgst /ﬁ‘)
Sheikhupura** 1PH&1CS 2000 (4 X 500) Vegetable (5 t/h)
Gujranwala** 1PH&1CS 2000 (4 X 500) Vegetable (5 t/h)
Faislabad** 1PH&1CS 2000 (4 X 500) Vegetable (5 t/h)
NWFP Swa 1PH&1CAS | 4000 (8 X500) | Peach, Apple (1a2 t/h)
D.I. Khan** 1PH&1CS 2000 (4 X 500) Vegetable (5 t/h)
Peshawar 1PH&1CAS 3000 (6 X 500) Apple (5 t/h)
Sind MirpurKhas 1PH&1CS 1000 (4 X 250) Mango (810 t/h)
Mango (810 t/h) + Banang
Hyderabad 1PH&1CS | 1500 (3 X 500) gRip(ening F)acmty
IPH&1VS 1000 Onion (10 t/h)
Sanghar 1PH&1VS 1000 Onion (10 t/h)
Balochistan Quetta 1PH&1CAS | 2000 (4 X 500) Apple (5 t/h) & Grapes
Kalat 1PH&1CAS 1500 (3 X 500) | Apple, Apricot(10-12 t/h)
Kila Saifullah 1PH&1CAS 2000 (4 X 500) | Apple, Apricot (1012 t/h)
Pishin 2PH&2CAS | 2000 (4 X 500) App'i'z'i‘/‘;]r)'cg‘fté'::;ecsh (20
Mastung 1PH&1CAS 2000 (4 X 500) Apple (5 t/h) & Grapes
Loralai 1PH&1CAS 1000 @ X 250) Apple, Apricot (5 t/h)
Zhob 1PH&1CAS | 2000 (4 X500) | Apple, Apricot (1612 t/h)
Chaghi |PH&1VS 1000 Onion (10 t/h)
Panjgur 1PH&1CS | 5000 (10 X 500) Dates (4 t/h)
Kharan 1PH&1VS 1000 Onion (10 t/h)

PH: Pack House; CS: ColBtorage; CAS: Controlled Atmosphere Storage; VS: Ventilated Storage

* A part from commodities shown in table, citrus mango and tomato can be processed on same plant, while
apple, peach, apricot and pear can also be graded on same plant. Plants for owigrotto will be
separate as the technology is different. Similarly for grapes special equipment is used and these cannot be
processed with other commodities. Additional packing line grapes will be provided at the indicated

location. Infrastructure for gapes can also be used for strawberries.

** Indigenous packing line are proposed for this areas
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3- SALIENT FEAUTURES & DESIGN OF PACK HOUSES

Harvested fruits and vegetables need to be packed for domestic sale and export. The
facility used to handle haegted produce can be called a pack house or packing shed.
Within the packing shed, the physical arrangement of equipment and workstations that
handle the produce is called the packing line. It is basically a factory assembly line and
the packed produce the finished product. Principles of designing a good factoryl can

be applied to laying out the packing line and packing shed.

3.1 DESIGN BASIS
For designing a pack house following stages are required to be considered in general:
Step One

The first sep in designing a packing shed is to know what crops are grown and what the
volume will be during the season. This will determine what equipment will be needed
and how big the building and cold storage should be. An important consideration for the
packingshed location is the nearness to the production field and access roads. Since the
packing shed is usually in operation during the hot summer months, a site with shade
would be beneficial, although this may not be feasible for a large operation. To keep the
building cool, good ventilation and fans will be needed. Insulation will also help keep the
building cool.

Step Two

Next, develop a flow diagram of all the post harvest handling processes, which will be
used with each crop. This diagram will help witlke tayout development of the packing
shed.

The produce should always move in one direction, with no crossovers of the product
from each step in the packing operation. This has become more important, as fresh
produce handling methods must now include pilaces and practices to prevent the
spread of pathogens. Since there are no steps, like heating, to eradicate pathogens, action
must be taken to prevent contamination and recontamination. There should be one door
for receiving produce from the field, andeodoor for shipping packed produce out.

Step Three

Arrangements must be made for a good water source and adequate utilities. Water used to
wash the produce must be potable (safe to drink). A well supplying 100 gpm at 60 psi is
adequate for most small gsftee An approximately -thch main water line with -Inch

laterals is recommended. The floors should be sloped to 6 inches wide drains that are 6
to 8&inches deep. Hot water is needed for cleanup and workers personal hygiene. The
produce washing water shdube chlorinated from 100 to 200 ppm. This recommended
level kill pathogens that cause produce decay. However, it is not high enough to kill some

7
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food borne pathogens. The chlorine level should be checked throughout the day. As time
passes, chlorine ionsndl to organic matter and lose their effectiveness. Chlorination can
be achieved by using household bleach, swimming pool chlorine or injection of
compressed chlorine gas into the washing water. If a dump tank is used, the water should
be changed frequentl especially if root crops or ones that had contact with the ground
are being packed. Dirty water creates dirty produce.

Special attention needs to be given to the electrical requirements of the packing shed. It
may be housing automated washing and giagquipment, precooling facilities and cold
storage units. The refrigeration equipment for the cold storage and chilling water for
hydro-cooling often requires-Bhase electrical power.

Step Four

The disposal of both liquid and solid waste is an impbortansideration in designing and
setting up a packing shed. Maintaining and conserving water quality becomes an issue for
produce operatio®s how to properly handle wastewater from the packing line can also
become a problem. Wastewater should never be ddnmpo the household septic system

or the septic system for the toilets, showers and sinks in the packing facility.

The volume of wastewater will overwhelm these systems and reduce their effectiveness.
Floor drains will be needed in the facility to camspastewater to a separate septic field.
The solid waste (culled produce) may be composted, spread on fallow fields or sold as
animal feed.

Step Five

Design a receiving area and packing line, which is fit for individual needs. The receiving
area should belevated so that produce can be easily unloaded off the trucks or wagons
carrying it from the field.

The height will depend on the vehicles used. Dollies, pallet jacks, and forklifts can then
be used to load several harvest containers. The shippingharela also be elevated for
easy loading to markets (Figure).

Fig 1 -2. Loading Dock
8
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3.2  PACKING LINES

The packing line is always multifunctional, regardless of whether it is a sink and table or
a highspeed automated conveyor line. Photographs of different typeslohga
facilities are provided in Figure #38, 11-4 & |1-5.

Fig I1-3. Field Packing Fig Il -4. Large Scale Packing Line

Fig Il -5. Small Scale Packing Line

Below are the parts of an gllrpose packing line:

G A receiving area, which can include a dump tank to initially clean and cool
produce.

¢ A washing area, which can include the dump tank and a spray washer/brusher.
This can be part of a conveyor belt system that automatically moves the produce,
or simply a stock tank. The water used should be chlorinated at 100 to 200 ppm
(Figure I+6).

Fig Il -6 Automatic Washer 9
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C A drying area for the wet produce. Before being packed into containers, produce
may be dried on sponges in a conveyor system or on screening tables.

G An area for grading and sizing. Some culling can be done initially in the receiving
area, especially if the produce is diseased, low grade or deformed. This can be a
large table where produce can be spread out for inspection, a rotating table or
conveyor belt with a seizer.

C An area for packing produce into shipping, holding or marketorgainers. This
is often done in conjunction with grading and sizing.

There are specialized pieces of equipment for specific crops.

re

A

Onions and garlic are not washed with water. Dry brushes are used to
remove dirt and loose scales for cantaloupesspiayers may need to be
elevated to accommodate the large produce. Apples require a heated dryer
after being washed so they will not water spot.

Apples, citrus, cucumbers, peppers and tomatoes are waxed to limit water
loss for the wholesale marketherdore, these need a waxer.

Peaches need a defuzzer. The defuzzer brushes the excess fuzz from the
peaches. All equipment in the packing shed should be SHE approved for
workers safety. It should be free of rust, chipping paint and grease, which
could contarmate the produce. A routine maintenance schedule should be
developed and adhered to faithfully.

Although wholesale containers are a prescribed size for each type of fruit
or vegetable, most are either sold by weight or must be a minimum weight.

Scales must be certified by Department of Agriculture Division of
Weights and Measurements.

After produce has been packed into shipping containers, the container
should be labeled with what it is; the size, count or net weight; grade; the
shipper 6 s ressnee daten phckeal il a tracking code that
incorporates the harvest date, bin number, packing time, packer number,
inspector number and gassing room number for tomatoes and Honeydew
melons.

1C
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3.3 LIGHTING FOR PACK HO USE

There are two factors to considwhen deciding on facility lighting: i.e. safety, and
quality. For safety considerations, all lights must have-breakable safety bulbs and
must have safety shields covering them. By following these recommendations, the risk to
discard marketable prode can be avoided if a bulb shatters onto it. Although most of
this section is devoted to the importance of lighting for the packing line, all areas of the
facility should be well lit to provide a safe working environment (Refer Figtirg. Il

Fig Il -7 Good Lighting Constitutes Good Produce

Light quality for the packing line includes:
C Type of light

C Placement of light

C Intensity of light

C Related environmental factors.

Commonly it is understood that lighting brings out the best and hidesdtst in objects

but this is not the case with grading and sorting fresh produce. It is desirable to have
lighting, which shows every bruise, blemish and mark on the produce. Most facilities

have used cool white (CW) fluorescent lighting because thes budipe readily available

and inexpensive. However, CW light is a poor choice for the packing line because it
makes everything Alook too good. o CW | ightd.i
conveyor belts, and stainless steel tables, causes eyestramrkers and reduces their
productivity. Luckily, CW 4 and 8foot tubes are no longer manufactured.- SB

fluorescent and tungsten halogen quartz are better choices, although they are more
expensive (Refer 48).

Table # 11-3: Lighting Choices

Good Bad
SR30 Fluorescent CW Deluxe Daylight
Tungsten Halogen Quartz | Warm White Natural
Warm White Deluxe Optima 32 and 50
C-50 C-75

11
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Lights should not be i n t h30 lighte shaudrb® 32 way o
inches from the conveyor hedurface. The intensity should be between-26(b00Gfoot

candles at the conveyor belt surface. Ligblored produce can be graded with 266t

candles and dark colored produce is best graded atoS0@andles. An easy way to

regulate the light intesity is to install four bulb fixtures that can turn four bulbs on, or

turn two bulbs on and two bulbs off. As for related environmental factors, the conveyor

belt should have a nem| os sy, dar k sur face. Wor ker so
equipment should sb be dark and nereflective.

3.4 COMPONENTS OF PACK HOUSE

Apart from main packing lines, the following facilities are also required to be made part
of pack house for its proper management and handling practices.

C Precooling and Cold Storage Area
& Container Assembly Area

C Restrooms and Washing Facilities
& Office Workshop & Laboratories

3.

4.1 Pre-cooling and Cold Storage Area

The amount of heat in produce is governed by the temperature around it. The temperature
difference between newly harvested praglamnd its optimum storage temperature is an
indicator of fieldheat. Rapidly lowering the temperature of harvested produce to near
storage temperature is known as-poeling, or removal of fielcheat. Produce is usually
pre-cooled to 78 or 88 percent ¢fe temperature difference. Additional cooling is limited

by the time and energy required to reduce the produce temperature to the optimum
storage temperature.

Precooling equipment and procedures need to be incorporated into the packing shed
design. Packa produce should pass quickly and efficiently from the packing line to the
pre-cooling area. Removal of field heat from the produce is important to prolong and
maintain its post harvest life.

Many methods are available to greol fruits and vegetablest s essential to rapidly

cool produce to optimum storage temperature. Studies shown thebqirg greatly

increases produce storage life. Without-poeling, many common fruits and vegetables

would not be available in quantity and quality. Cold steratpws produce respiration

and breakdown by enzymes, slows water loss and wilting, slows or stops growth of
decayproducing microorganisms, slows the production of ethylene, the natural ripening
agent , and Abuys ti meo f oityoffruite gne vegetades k et i n g
produces heat. Produce also stores and absorbs heat. The objective of optimum storage
conditions is to limit the production, storage and absorption of heat by produce.

12
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Following are the most common preoling methods usadternationally:

Room Cooling
Forced Air Cooling
Cold Wall

Forced Air Tunnel
Serpentine Cooling
Hydro-cooling
Package Icing
Vacuum Cooling
Evaporative Cooling

O OO OO OO OO

If hydro cooling is used, special attention must be made to how the cooling water is
managd. If the water source can supply both the packing line and the -bgdtimg,

then where and how the waste water will be disposed needs to be addressed and dealt
with.

If air-cooling is used, extra cold storage units andaigbacity refrigeration urstwill be

needed. Cold storage is the last stop before the produce is shipped to market. For a small
grower who markets what they pack daily, this may be just a cool corner by the door
before it is loaded for market.

Refrigerated cold storage is recommed if the produce is not marketed every day. It
should be close to the shipping area.

3.4.2 Container Assembly Area

In large packing facilities, space for making & storage of packing containers may occupy
at least onghird of the operations space. Hiay these operations well placed and
integrated into the plan of the packing facility will save time and labor costs. The
assembly operation should be close to where the produce is actually packed into the
containers.

There should be a dry storage aremne t he assembly area for
containers to supply the dayodés harvest, and
packing line flow.

This area does not have to be the major storage area for the unmade containers. If a
remote site is usefibr container storage, it should protect them from any moisture since
most containers are made of unwaxed, corrugated cardboard.

3.4.3 Restrooms and Washing Facilities

Bathrooms and wash areas are an integral part of any operation, because good personal
hygiene is essential for maintaining safe food handling procedures in a produce packing
facility. Since the produce is never processed to eradicate harmful pathogens, special care

13

DHDEE Pakistan Horticulture Development & Export Board



Cold Chain Project
Final Report, Volumel Export / Pack Houses Arch Vision

must be taken to prevent the produce from being contaminated. Workers sheayd
wash their hands before handling produce. Cr
water) are recommended.

Workers need sanitary restrooms (separate for each sex) and places to wash their hands
with hot water and soap before handling prodagain after using the restroom, eating or
doing any activity that could potentially spread food borne pathogens.

3.4.4 Office, Workshop and Laboratory

The packing shed should include an office space for record keeping, a time clock for
employees, a teidone, a fax machine, a computer and other management activities. A
workshop is needed to house tools for repair and maintenance of the packing line
equipment and packing shed facilities. If the operation has a HACCP, Hazard Analysis of
Critical Contol Point, a laboratory for microbial sampling and evaluation for the
validation and verification steps of the plan is needed.

14
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4- Typical COMPLETE PACK HOUSE process

Packing lines vary greatly in layout and in the order of various fruit treatments. Mos
packinghouses handle two types of fruits, but a substantial proportion of incoming fruit is
graded out or sized out as eliminations, before processing. The following description is
based on the most logical order of fruit treatment to accomplish thetibje

41 DUMPING AND SURGE CONTROL

Wooden Boxes or crates of fruit are emptied mechanically into the packing line. Dumpers
range from simple hoist devices to elaborate chain feedtad&ing, dumping and
restocking sections to handle a continuousvflaf fruit automatically. In most of the
cases this job is accomplished manually.

The dumper itself consists of a lid with a trap door and hydraulics to raise and tip the box
toward a conveyor. Thus, the fruit rolls out of the box through the trap ddloe &®X is
tipped from horizontal to past vertical. Water dumping is not recommended, even though
water is easier on fruit, because of potentially severe contamination with-cicsiyig
organisms.

To assure a steady flow of fruit to the line, surgetrmdrcan be roughly regulated by the
dump operator or can be accomplished mechanically. Mechanicatcmtyel can be
achieved with twin belts (one fast, one slow), return flow belts with a traveling shear or a
wide, short, slommoving belt from which sicked layers of fruit are slowly fed into the
line.

4.2 TRASH ELIMINATION, P RE-SIZING AND PRE-GRADING

Trash can be eliminated by parallel bars over which the fruit rolls as it is dumped, or a
sloping belt trash eliminator can be used. $kaning, pitle rubberwood roller
conveyers to remove stems would not be necessary if harvest crews were better
disciplined.

A presizing unit is used to separate undersized fruit, dropping it onto aavekge
conveyor to the processor bin. The number of overdizatis probably not sufficient to
justify separate sizing rollers; as such fruit can be removed readily igraeng and
grading.

Pregrading to remove rotten and split fruit can be staged on either end of thizgite
Such fruit must be removedipr to the washer to prevent wash water contamination with
disease organisms and juice acidity. -Braders should also remove stems and any
grossly oversized fruit.

15
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4.3 WASHING

Washing removes dirt, sooty mold, scales, spray residues and most afitkenfitural

wax. Fruit is thoroughly prevetted on rollerconveyors as they pass under a series of
coarse spray nozzles. Initial rotating brushes will remove most debris, after which foamed
soap or detergent is dribbled onto the fruit to enhance clgasnthe fruit continues

across the brushes. Adequate cleaning usually requires about 20 seconds on the brushes,
but particularly dirty fruit should be exposed for 30 seconds. Brushes should be horsehair
grade, rotating at about 100 rpm.

Fruit then is tbroughly rinsed as it passes over the last of the brushes or a roller
conveyor just beyond the brushes. Excess water on the fruit can be eliminated with
sponge rubber rollers (donuts). Water is squeezed from donut rollers by-lspideg
wringer rollers nounted underneath, with the wringers being wiped by fixed neoprene
blades. Horsehangrade plastic brushes also are used to remove water from the fruit.
Water on the brushes is removed by metal "flick bars" which barely touch the underside
of the rotatindorushes.

44 DRYING

Fruits are then passed through the drying section where the left over water traces are
removed through application of warm air. Horsehair grade plastic brushes are also used to
remove excess water. If the fruits have to be wax caherdit must be completely dried.

45 SORTING

Sorting traditionally has been the last operation before sizing, but the economics of
packinghouse operating costs dictate that sorting should be done immediately after
washing. Fruit that does not meet gradstandards is removed to the processing bin.
Remaining fruit then is sorted into grades of uniform appearance with respect to color
and blemishes.

Most sorting is done by hand as the fruit revolves backward while it travels along roller
conveyors. Poer rollers to revolve the fruit forward (reversal) can increase grading
efficiency, if properly adjusted and used. Electronic graders, which, sort for color and
blemishes, are being used by some packers.

Cool, white fluorescent lamps should be usegrovide about 180 foatandles of light

at the fruit. Elimination and grade separation chutes should be flushed with the grading
table to preclude excessive lifting. Fruit flow should be diverted into several streams with
three or four workers per streathe most experienced workers being located at the end
of the sorting table. Workers tend to remove about 30 fruits per minute, regardless of
guality, so the rate of fruit flow or the number of workers should be varied according to
the overall quality o& given lot of fruit.

16
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Packinghouses are noisy and fruit sorting is monotonous and tiring. Every effort should
be made to provide comfortable tables, even if that means using encloseditioned
rooms to deaden noise levels. Workers make the desighat determine the fate of each
fruit that reaches them. Experienced workers working in comfortable surroundings will
generate maximum pack out.

46 COLOR-ADDING (OPTIONAL)

Color-adding is an optional treatment used only on oranges early in thenghggason.

Consequently, it may be best to locate the ealld tank as a byass to the main line.
Citrus Red No. 2 dye is applied as a dip or drench for 4 minutes %, fallowed by a

rinse. The rinse prevents bleeding of the dye through the waersutes compliance
with the FDA residue tolerance of 2 ppm. Rinsing is best done on waslstres on

moving rollers to ensure good rinsing.

A water elimination system is used following rinsing. The water eliminator can be
combined with a bed of horseharade brushes, which also can be used to apply
fungicide if a watefemulsion wax will be used. Solvent waxes can only be applied to
completely dry fruit, so good water elimination will reduce time spent in the drier.

4.7 FUNGICIDE APPLICATIO N

Fungicida treatment of fruit is essential to pdsrvest quality control, as pelsarvest
diseases on citrus fruit most commonly show LIP after shipment. Several fungicides are
effective in preventing podtarvest decay.

Both chlorine and sodium-phenylphenat¢SOPP) can be used in the wash water, with
SOPP replacing the detergent during washing, and they can be used in the rinse water.
The effectiveness of chlorine is dependent upon water pH, time of exposure and the
amount of free chlorine present. SOPP affixe minor surface lesions in the peel, but it

too requires water pH control.

Thiabendazole (TBZ) and benomyl can be applied asrecovery sprays after washing

and water elimination. Benomyl can be applied in solvent waxes and all three (benomyl,
TBZ and SOPP) can be applied in wa&mnulsion waxes. Diphenyl commonly is
impregnated into treated pads to be enclosed in the final packing carton and often is used
in conjunction with SOPP.

The selection of fungicides is such that the packinghouse opeeatarthoose those that
are most economical in a particular packing line operation. However, it is important to
note that only those fungicides used after washing are applied-goadad fruit; the
others can be applied after grading to preclude treatmientls and eliminations.

There is no reason to apply fungicides and waxes or to dry, color and stamp fruit which
will not be packed fresh. Every fruit that will not be shipped fresh should be removed
from the line as soon as possible.
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4.8 WAXING

Most of the fruit's natural wax is removed during washing, so it must be replaced to
reduce moisture loss and impart a shine to the fruit. Both setyeatand water
emulsion waxes are used. The solvippe waxes must be applied to dry fruit only, so a
drier must be installed in front of the waxer. Brushing is not necessary in the drier and
can be quite damaging to fruit, consequently a roller conveyor in the drier is preferable.
Air from the drier should be exhausted outside the building, as recalculating maist

air slows down drying and increases heat and humidity in the immediate vicinity. Solvent
waxes are applied as a fine mist as the fruit passes through the waxer.

Wateremulsion waxes do not require completely dry fruit, so the drier is unnegessar
The wax is applied as foam, dip, spray or brush wipe. Spraying is most common, using a
pair of traveling nozzles (wigvag) over a bed of slowly rotating (not more than 100 rpm)
horsehair brushes. Brushes can be cleaned withldick on a sliding rackeneath the

brush bed. A steam line connection to the wenulsion line may be installed for easy
steam cleaning of the line.

Waxed fruits are dried on a "wasetter," which is a twaectioned slat conveyor 20 to 40
feet long. The outlet end of the firsbnveyor is a few inches above the inlet end of the
second one so that fruit will flip over as it moves onto the second conveyor. Both solvent
waxes and wateemulsion types are sgbiolishing.

4.9  SIZING / GRADING

Citrus is sizegraded for uniformitygye appeal and ease of packing. Sizes correspond to
half of the respective ring size of fruit. Balbhdroll seizers are used most commonly,
either longitudinal or central units, although transverse sizers and some weight seizers are
used.

The longitudiral beltandroll sizer may be Lip to 40 feet long, involving several
cylindrical (spindle) rollers and a belt inclined at abouf 80 cause the fruit to rest
against the rollers. Both belt and roller speeds are critical to cause fruit to spin on its
equabrial axis and permit proper sizing. Research has shown proper belt speed to be
about 225 feet per minute and roller speed to be 102 rpm. Thus, each roller separates only
one size of fruit, one fruit at a time, dropping the smallest size first and tlestiaige

last. The longitudinal sizer typically is set up over packing tables so that packing must be
done in conjunction with sizing.

The central belandroll sizer has the same characteristics as the longitudinal sizer except
that several lines of sars are incorporated into one central unit. Consequently, all fruits

of a given size are collected on one conveyor line rather than being scattered over several
different seizers across the packinghouse. Sized fruit then can be conveyed to packing
statiors for immediate packing or they can be accumulated in bins for later packing.
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Both types of belandroll sizers can be adjusted for different fruits. The transverse sizer
has pairs of rollers, which open up as they move along the machine, but they do no
perform well on those fruit, which have insufficient momentum to spin on their equatorial
axis, which is necessary for proper sizing. Neither drop (perfolskty sizers nor
weight sizers are used much in citrus sizing because of low capacity or somber
operation.

410 STAMPING

Stamping for colo@add, grade, brand or other reasons commonly is applied through inked
rollers. All fruit transported, marketed or sold must be stamped. The stamp can be applied
following wateremulsion waxing, but musebapplied before solvemtaxing. The use of
pressuresensitive adhesive labels is increasing, although they are more expensive than
ink stamping.

411 PACKING

For mechanical packing and complete automatiorapsembled boxes (bottom and top
pieces) areonveyed from an assembly area to the packing station for filling and closing.
The packing station consists of a series of roll board tables, where fruit is delivered by
size to the top of the table where it rolls down in a single layer to the individcletip

Most packers use movable stands to hold the cartons during packing, with filled cartons
being rolled off the stand onto a conveyor to be palletized. The packing stand can be
equipped with knee joints that can be tripped by the packer to autonydtian#fer filled
cartons to the conveyor. Some packinghouses place theddigdiner conveyor under

the roll board tables to better utilization of space.

4.12 POST-PACKING LINE OPERATI ONS

Following packing, the packed fruits are placed on palletisamsembled into orders for
loading and shipping. Containers may be stamped for size, grade, count, variety or other
reasons as they move along conveyers to the pallets. Samples can-tieesket! for
weight and grade verification. Containers are stadkethand and secured onto pallets

for subsequent handling.

413 PRE-COOLING AND TRANSFER

Most of the fruit is required to be shipped in refrigerated trucks, although some export
movement is by ship after trug¢kansfer to the dock. Depending on the seaand
distance to market, the palletized fruit may be-g@yeled irhouse prior to loading or4n
trailer during transit.

Some fruit is particularly sensitive to chilling injury in which sunken lesions or pits
coalesce on the peel. Browning, water breakd@md scalding also are symptoms of
chill injury. Chill injury sensitive fruits can be stored successfully at lower temperatures
by progressive preonditioning at higher temperatures.
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These should be stored and shipped at the same temperature, dgpeondithe season.

An early season temperature ofB0s gradually reduced to %0 in late season, except

that fruit harvested beyond bloom should be treated as early season fruit and stored and
shipped at 60F.

Relative humidity in storage should be gexily maintained in the range of -98
percent. Ventilation during storage and transit should be maintained to preclude an
increase in carbon dioxide and ethylene.

2C
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5 OPERATION OF PACK HO USE
Once the packing shed is operational, produce can begie frdzessed or packed.
Related activities such as container assembly, record keeping, and cleaning the facility
after each use must also begin. When handling produce following things need to be kept
in mind.

C Training of graders to handle produce genthy @& minimal number of times.
Repeat the training often and supervise their work.

G Harvest only at the proper stage of maturity, and only when the produce is dry.
G Graders must wear cotton gloves, and trim their fingernails short.

& Use padding in the bottes of harvest containers (baskets, boxes, bins).

& Use padding on the side and bottom of bulk bins.

C Do not over fill bulk bins or harvest containers.

& Reduce drop heights when moving produce from one container to another.

For the packing line the followgnshould be given due weightage:

& Use a water dump system to minimize the impact of emptying harvested produce
onto the packing line.

Produce should only be one layer deep on the grading surface.

Graders should be taught to roll the produce to expbsglas for inspection.
Keep the packing line level.

Minimize drop heights between pieces of equipment.

Use decelerator strips to slow produce down.

Pad all surfaces that touch the produce.

Synchronize the pieces of equipment.

O 0 0 0 0 0 0 0

Place experienced grais at the end of the line to catch culls that less experienced
graders miss the culls.

The packing |line and areas should be cleane
run. (Refer Figure # 18)
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Fig Il -8. Cleaning and Sanitizing Packing Line

Continuous cleaning of floors and work are@fi minimize the buildup of trash and
culls that attracts flies and other insects. Listed are steps to follow:

1.

10.

Sweep or shovel as much debris and solid waste out of the way before washing
down the equipment, working areas and floors

Clean drains of ebris.

Remove containers and other loose items from area.

Open equipment so that rinse water can reach interior spaces.

Rinse all surfaces with watiemworking from top to bottom.

Doné6ét wash dirt and debris onto other
Scrub equipmerand working area with water and detergent.

Rinse all surfaces with hot water.

Run the conveyor belts and other movable parts to make sure that all surfaces are
cleaned.

Empty and clean all trash containers and drains and make sure that no debris or
trash is left in the area.
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11. All equipments should be designed such that all parts can be taken apart for
thorough cleaning and sanitizing.
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6- PROPOSED PACK HOUSEFACILITY
6.1 GENERAL LAYOUT

A general layout plan for five thousand tons pack house cunstmiaige facility is
prepared and enclosed as Figure-& 1|

5 Meter D 3 Meter D
RAMP E LOADING BAY 'Workers sitting room
68 Meter 4 68 Meter

| | — | |

‘P‘“SS‘"GE COLD STORE 4

‘PASSAGE COLD STORE3 |15 M 68 x 15

 E—
—

800 Pallets
Admin
Building
‘PASSAGE COLD STORE 5 —‘ “PASSAGE COLD STORE 2
P
L
A
N BLAST FREEZER
T
‘PASSAGE } L ‘PASSAGE COLD STORE 1
30 M
[
R |
)
0
M I
L 15m_| =
I RECEIVING AREA

30 x45 M 2 Halls

DOCK
20 Meter

20 M OFFICES

TYPICAL PLAN LAY OUT OF PACK HOUSE
5000 TONS Storage Capacity

Fig 11-9: Pack house cum Storage Facility.
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The general layout plan is designed for 5000 tonnes of cold storage facility. Five
compartments of cold storages each having 1000 tonnes capacity is planned, so that the
different commodities fodifferent storage periods can be kept separately.

Fresh produce will be received in a sizable hall through docks and trash elimination, pre
sizing and pre grading can be carried out in this area.

Packing line is assembled adjacent to receiving aredichva complete packing process
from washing, drying, grading, waxing, stamping, fumigation till sizing and packing will
be carried out.

Then the packed produce will be kept in blast freezer for ten hours then the produce can

be stored for desired periadl cold stores. The stored fruits and vegetables can be loaded

on reefer container via loading bay provided at the far end of the facility.

A workersé sitting area and offices are al so
or a separate adminiation building can also be constructed depending upon the site

condition.

6.2 PACKING LINE

The capacity of packing lines determined for various commodities are as follows:

A Kinnow 20 tons / hour
A Kinnow 5 tons / hour

A Mango 8-10 tons / hour
A Mango 5 tons / hour

A Apple, Apricot, Peach 10-12 tons / hour
A Apple, Apricot, Peach 5 tons / hour

A Grapes 4 tons / hour

A Potato 10 tons / hour
A Onion 10 tons / hour
A Dates 4 tons / hour

A Vegetable 5 tons / hour

Sources of supply may be ltaly, USA, Netherlandany equivalent quality available
from other countriesHowever list of some manufactures / distributors are: AWETA
G&P b.v. of the Netherlands A / S SKALS Mas Kinfabrik, Denmark Caustier France Co.,
France Agfatech, Pakistan, , AWETA France, AWETA SISTEMaly, AWETA
Autoline, USA, AWETA Poland, FMC, Technology, Italy S.P.A. Geerlops, Holland.
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7- PROPOSED MANAGEMENT STRUCTURE

A generalized management organogram is provided in Figdi@ The number of office
staff, technicians and labours will vadgpending on capacity of proposed facility. These
are catered for while preparing operation cost.

General Manager
(Pack House & Cold Storage

\ 4 \4 A 4

Quality Control Manager Finance & ~ Operation&
Officer Management | Maintenance Engineer
A 4 A 4
Office Staff Technicians
A 4
Labours

Fig # 11-10 Management Structure

For policy guidelines and overall management, a private limited company will be formed
comprisingof members drawn from the sponsors including public and private sector. The
Board of Directors of the proposed private limited company will formulate policies for all
cold storage facilities to enable them for their successful operation and sustainaislity.
suggested that for first two years the Chairman of Board of Directors will be from private
sponsoring company. For forthcoming years chairman will be elected from Board of
Directors in rotation from public and private sponsors.
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8- COSTING OF PROJECT

A detailed area calculation for both covered and external areas are prepared along with the
land requirement for various capacities pack houses and cold storages (Refer-Zpble I

Table II-4: Area Calculation for Pack Houses with Cold Store Facilgie

5000 T 4,000T 3,000T |2,000T| 1,500T | 1,000 T
Sr # |Description
CS+PH | CS+PH | CS+PH |CS+PH| CS+PH | CS+PH

I |R.C.C Structure Covered Area (Sq.M)

5475 x 438( 3285 219(¢ 1869 1620

Cold Storage (5x1095]  (4x1095]  (3x1095] (2x1095] (3x623] (4x405

Plant Room 15(Q 15(Q 15(Q 93 93 93
Plant Room Office 30 30 30 30 30 30
Laboratory 16 16 16 16 16 16
Worker Sitting Room 60 60 60 42 42 42
\Wash Rooms 60 60 60 42 42 42
Cold Storage Office 15(Q 15(Q 15(Q 15(@ 150 15(@
Change Room 60 60 60 42 42 42
%ag:grlgnf Cars Special Only) 49 49 49 30 30 30
Covered Area for Pack House 100d 100d 100d 100(¢ 100(¢ 100(¢
Total | 7046 5951 4856 3635 3314 3065
Il |External
parking FS"";':\';')eS for 1004 1004 100¢ 100 1004 100
Ug\fgﬁeﬁt"?g_ﬁ) 1500 1500 1500 1504 150  150(
Total | + I 9544 8451 63564 6135 5814 5565
Il |Land Requirement 3 Acre 2.5 Acre 2 Acrg 2 Acre 1.75 Acre 1.75 Acré
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Cost details of all proposed pack houses & cold stores inclusikamaf building, plant

and machinery, import expenses, erection / installation charges, utilities connection, pre
operating expenses, consulting charges and contingencies are calculated and presented in
Tables # 1l 5to 1IT 36 which are self explanatarior land and building details please

refer to Table # W. The costs of packing lines are based on the quotations given in
Appendix1.

Controlled Atmosphere Storages are suggested for storing apple, peaches, and for CAS
cost of ethylene scrubber / hudity controller has been added to cost. For onion
ventilated storages have been proposed and have been cost calculated accordingly.

Total project cost of all proposed 39 Nos. of PH, CS, CAS, VS facilities are presented in
Table # [}37

28

DHDEE Pakistan Horticulture Development & Export Board



Cold Chain Project

Final Report, Volumel Export / Pack Houses

Arch Vision

TABLE # 11-5 1PH (20 T/H) + 1 CS (5000 T) AT BHALWAL FOR KINNOW

- Unit Unit Price Amount Total Amount
Sr. # Description
Pak Rs. Pak Rs. Pak Rs.

1 Cost of Land @ 1,000,000 per acre at an 3,000,000

Average
2 Building

Cost of RCC Structe @ Rs. 10,800 / SgM 76,096,800

Cost of Boundary Wall @ Rs. 5900/ M 2,596,000 78,692,800
3 Plant & Machinery

Cost of Refrigeration Equipment, 8,000,000

Racking System 4 High 6,000,000

Handling Equipment includinDouble

Reach Forklift, Hand Pallets & Safety 4,000,000

Handling Equipment

Bla_s_t Freezer Capacity 25 tons 6 Hours 8.500,000

Chilling

Packing Line 75,600,000

Standby Generator 4,000,000 106,100,000

Import Expenses includinClearing
4 Charges & Duties (15%) 15,915,000
5 Erection / Instalation (8%) 8,488,000
6 Utilities Connections 3,000,000
7 Preoperating Expenses (5%) 10,759,790
9 Consulting Charges (7%) 15,816,891
10 | Contingenious (5%) 12,088,624

Total Cost 253,861,105
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TABLE #11 -6: 3 PH (810 T/H) + 3 CS (1000 T) AT MULTAN FOR MANGO

Sr# Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 1,750,000 5 250,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 33,102,000 99,306,000
Cost of Boundary Wall @ Rs. 5900/ M 1,988,300 5,964,900 105,270,900
3 Plant & Machinery
Cost of Refrigeration Equipment, 4,000,000 12,000,000,
Racking System 4 High 1,200,000 3,600,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000 12,000,000,
HandlingEquipment
Bla_s_t Freezer Capacity 25 tons 6 Hours 8.500,000 25,500,000
Chilling
Packing Line 95,200,000 285,600,000
Ripening Equipment 500,000 1,500,000
Standby Generator 1,500,000 4,500,000 344,700,000
Import Expenses including Clearing
4 Charges & Duties (15%) 51,705,000
5 Erection / Instalation (8%) 27,576,000
6 Utilities Connections 1,725,000 5,175,000
7 Preoperating Expenses (5%) 26,983,845
9 Consulting Charges (7%) 39,666,252
10 | Contingenious (5%) 30,316,350
Total Cost 636,643,347
3C
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TABLE #11 -7: 2 PH (810 T/H) + 2 CS (1000 T) AT R.Y KHAN FOR MANGO

Sro# Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 1,750,000 3.500,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 33,102,000 66,204,000
Cost of Boundary Wall @ Rs. 5900/ M 1,988,300 3,976,600 70,180,600
3 Plant & Machinery
Cost of Refrigeration Equipment, 4,000,000 8,000,000
Racking System 4 High 1,200,000 2,400,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000 8,000,000
Handling Equipment
Bla_s_t Freezer Qeacity 25 tons 6 Hours 8.500,000 17,000,000
Chilling
Packing Line 95,200,000 190,400,000
Ripening Equipment 500,000 1,000,000
Standby Generator 1,500,000 3,000,000 229,800,000
Import Expenses including Clearing
4 Charges & Duties @%) 34,470,000
5 Erection / Instalation (8%) 18,384,000
6 Utilities Connections 1,725,000 3,450,000 3,450,000
7 Preoperating Expenses (5%) 17,989,230
9 Consulting Charges (7%) 26,444,168
10 | Contingenious (5%) 20,210,90
Total Cost 424,428,898
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TABLE # 11 -8: 2 PH (810 T/H) + 2 CS (1000 T) AT MUZAFAR GARH FOR MANGO

Sr o # Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 1,750,000 3.500,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 33,102,000 66,204,000
Cost of Boundary Wall @ Rs. 5900/ M 1,988,300 3,976,600 70,180,600
3 Plant & Machinery
Cost of Refrigeration Equipment, 4,000,000 8,000,000
Racking System 4 High 1,200,000 2,400,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000 8,000,000
Handling Equipment
BIqu Freezer Qaacity 25 tons 6 Hours 8.500,000 17,000,000
Chilling
Packing Line 95,200,000 190,400,000
Ripening Equipment 500,000 1,000,000
Standby Generator 1,500,000 3,000,000 229,800,000
Import Expenses including Clearing
4 Charges & Duties @%) 34,470,000
5 Erection / Instalation (8%) 18,384,000
6 Utilities Connections 1,725,000 3,450,000 3,450,000
7 Preoperating Expenses (5%) 17,989,230
9 Consulting Charges (7%) 26,444,168
10 | Contingenious (5%) 20,210,90
Total Cost 424,428,898
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TABLE # 11 -9: 2 PH (10 T/H) + 2 CS (2000 T) AT SAHIWAL FOR POTATO

Sro# Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost d Land @ 1,000,000 per acre at an 2,000,000 4,000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 39,258,000 78,516,000
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 4,248,000 82,764,000
3 Plant & Machinery
Cost of Refrigeration Equipment, 6,000,000 12,000,000
Racking System 4 High 2,400,000 4,800,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000 8,000,000
Handling Equipment
Packing Line 5,500000 11,000,000
Standby Generator 2,500,000 5,000,000 40,800,000
Import Expenses including Clearing
4 Charges & Duties (15%) 6,120,000
5 Erection / Instalation (8%) 3,264,000
6 Utilities Connections 2,300,000 4,600,000 4,600,000
7 Pre-operating Expenses (5%) 7,077,400
9 Consulting Charges (7%) 10,403,778
10 | Contingenious (5%) 7,951,459
Total Cost 166,980,637
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TABLE # 11 -10: 2 PH (10 T/H) + 2 G (2000 T) AT OKARA FOR POTATO

Sr# Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2,000,000 4,000,000
Average
2 Building
Cost of RCC Structure @ Rs.,800 / SqM 39,258,000 78,516,000
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 4,248,000 82,764,000
3 Plant & Machinery
Cost of Refrigeration Equipment, 6,000,000 12,000,000,
Racking System 4 High 2,400,000 4,800,000
Handing Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000 8,000,000
Handling Equipment
Packing Line 5,500,000 11,000,000
Standby Generator 2,500,000 5,000,000 40,800,000
Import Expenses including Clearing
4 Charges &Duties (15%) 6,120,000
5 Erection / Instalation (8%) 3,264,000
6 Utilities Connections 2,300,000 4,600,000 4,600,000
7 Preoperating Expenses (5%) 7,077,400
9 Consulting Charges (7%) 10,403,778
10 | Contingenious (5%) 7,951,459
Total Cost 166,980,637
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TABLE #11 -11: 1 PH (10 T/H) + 1 CS (2000 T) AT PAK PATTAN FOR POTATO

Arch Vision

Sr # Description Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2,000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 39,258,000
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 41,382,000
3 Plant & Machinery
Cost of Refrigeration Equipment, 6,000,000
Racking System 4 High 2,400,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Packing Line 5,500,000
Standby Generator 2,500,000 20,400,000
Import Expenses including Clearing
4 Charges & Duties (15%) 3,060,000
5 Erection / Instalation (8%) 1,632,000
6 Utilities Connections 2,300,000 4,600,000
7 Preoperating Expenses (5%) 3,653,700
9 Consuling Charges (7%) 5,370,939
10 | Contingenious (5%) 4,104,932
Total Cost 86,203,571
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TABLE #11 -12: 1 PH (10 T/H) + 1 CS (1000 T) AT SIALKOT FOR POTATO

Sr# Description Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 17,500,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 33,102,000
Cost of Boundary Wall @ Rs. 5900/ M 1,988,300 35,090,300
3 Plant & Machinery
Cost of Refrigeration Equipment, 4,000,000
Racking System 4 High 1,200,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,00
Handling Equipment
Packing Line 5,500,000
Standby Generator 1,500,000 16,200,000
Import Expenses including Clearing
4 Charges & Duties (15%) 2,430,000
5 Erection / Instalation (8%) 1,296,000
6 Utilities Connections 1,725,000
7 Preopeating Expenses (5%) 3,712,065
9 Consulting Charges (7%) 5,456,736
10 | Contingenious (5%) 4,170,505
Total Cost 87,580,606
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TABLE # 11 -13: 1 PH (10 T/H) + 1 C§1000 T) AT KASUR FOR POTATO

Sr# Description Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 17,500,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,8000\ 33,102,000
Cost of Boundary Wall @ Rs. 5900/ M 1,988,300 35,090,300
3 Plant & Machinery
Cost of Refrigeration Equipment 4,000,000
Racking System 4 High 1,200,000
Handling Equipment including Double
Reach Forkft, Hand Pallets & Safety 4,000,000
Handling Equipment
Packing Line 5,500,000
Standby Generator 1,500,000 16,200,000
Import Expenses including Clearing
4 Charges & Duties (15%) 2,430,000
5 Erection / Instalation (8%) 1,296,000
6 Utilities Connections 1,725,000
7 Preoperating Expenses (5%) 3,712,065
9 Consulting Charges (7%) 5,456,736
10 | Contingenious (5%) 4,170,505
Total Cost 87,580,606
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TABLE # 11 -14: 1 PH (5 T/H) + 1 CS (3000) AT T.T. SINGH FOR KINNOW

Sr# Description Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2,000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 46,278,000
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 48,402,000
3 Plant & Machinery
Cost of Refrigeration Equipment 6,000,000
Racking System 4 High 3,600,000
Handling Equipment including Double
Reach Forklift Hand Pallets & Safety 4,000,000
Handling Equipment
Packing Line 2,500,000
Standby Generator 3,000,000 19,100,000
Import Expenses including Clearing
4 Charges & Duties (15%) 2,865,000
5 Erection / Instalation (8%) 1,528,000
6 Utilities Connections 2,600,000
7 Preoperating Expenses (5%) 3,824,750
9 Consulting Charges (7%) 5,622,383
10 | Contingenious (5%) 4,297,107
Total Cost 90,239,239
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TABLE # 11 -15: 1 PH (5 T/H) + 1 CS (3000 T) AT MANDI BHAUDIN FOR KINNOW

Sro# Description Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2,000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 46,278,000
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 48,402,000
3 Plant & Machinery
Cost of Refrigeration Equipment 6,000,000
Racking System 4 High 3,600000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Packing Line 2,500,000
Standby Generator 3,000,000 19,100,000,
Import Expenses including Clearing
4 Charges & Duties (15% 2,865,000
5 Erection / Instalation (8%) 1,528,000
6 Utilities Connections 2,600,000
7 Preoperating Expenses (5%) 3,824,750
9 Consulting Charges (7%) 5,622,383
10 | Contingenious (5%) 4,297,107
Total Cost 90,239,239
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TABLE #11 -16: 1 PH (5 T/H) + 1 CS (2000 T) AT KHANEWAL FOR MANGO, CITRUS & VEGETABLE

Sr # Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2,000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 39,258,009
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 41,382,009
3 Plant & Machinery
Cost of Reffigeration Equipment, 6,000,000
Racking System 4 High 2,400,000

Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment

Blast Freezer Capacity 25 tons 6 Hours

Chilling 8,500,000

Packing Line 66,640,000

Ripening Equipment 500,000

Standby Generator 2,500,000 90,540,000
1| oo Eoperses ek Clearng
5 Erection / Instalation (8%) 7,243,200
6 Utilities Connections 2,300,000
7 Preoperating Expenses (5%) 7,852,310
9 Consulting Charges (7%) 11,542,896
10 | Contingenious (5%) 8,822,071

Total Cost 185,263,487
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TABLE #11 -17: 1 PH (5T/H) + 1 CS (2000 T) AT SHEIKHUPURA FOR VEGETABLE

Sro# Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2.000,000
Average
2 Building
Cost of RCC Structe @ Rs. 10,800 / SgM 39,258,009
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 41,382,009
3 Plant & Machinery
Cost of Refrigeration Equipment, 6,000,000
Racking System 4 High 2,400,000
Handling Equipment includinBouble
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Packing Line 2,500,000
Standby Generator 2,500,000 17,400,000
Import Expenses including Clearing
4 Charges & Duties (15%) 2,610,000
5 Erection / Instkation (8%) 1,392,000
6 Utilities Connections 2,300,000
7 Preoperating Expenses (5%) 3,354,200
9 Consulting Charges (7%) 4,930,675
10 | Contingenious (5%) 3,768,444
Total Cost 79,137,328
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TABLE #11 -18: 1 PH (5 T/H) + 1 CS (2000 T) AT GUIRANWALA FOR VEGETABLE

Sr o # Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2.000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 39,258,009
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 41,382,009
3 Plant & Machinery
Cost of Refrigeration Equipment, 6,000,000
Racking System #igh 2,400,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Packing Line 2,500,000
Standby Generator 2,500,000 17,400,000,
Import Expenses including Clearing
4 Charges & Duties (15%) 2,610,000
5 Erection / Instalation (8%) 1,392,000
6 Utilities Connections 2,300,000
7 Preoperating Expenses (5%) 3,354,200
9 Consulting Charges (4%) 4,930,675
10 | Contingenious (5%) 3,768,444
Total Cost 79,137,328
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Arch Vision

Sro# Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2.000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 39,258,009
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 41,382,009
3 Plant & Machinery
Costof Refrigeration Equipment, 6,000,000
Racking System 4 High 2,400,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Packing Line 2,500,000
Standby Generator 2,500,000 17,400,000,
Import Expenses including Clearing
4 Charges & Duties (15%) 2,610,000
5 Erection / Instalation (8%) 1,392,000
6 Utilities Connections 2,300,000
7 Preoperating Expenses (5%) 3,354,200
9 Consulting Charges/¢0) 4,930,675
10 | Contingenious (5%) 3,768,444
Total Cost 79,137,328
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TABLE # 11 -20: 1 PH (1612 T/H) + 1 CAS (4000 T) AT SWAT FOR PEACH, APPLE

Sro# Description Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2,500,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 64,270,800
Cost of Boundary Wall @ Rs. 5900/ M 2,371,800 66,642,600
3 Plant& Machinery
Cost of Refrigeration Equipment, 8,000,000
Racking System 4 High 4,000,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment
BIqu Freezer Capacity 26rts 6 Hours 8,500,000
Chilling
Packing Line 67,500,000
Ethelyne Scrubber/ Humidity Controller 150,000
Standby Generator 3,500,000 95,650,000
Import Expenses including Clearing
4 Charges & Duties (15%) 14,347,500
5 Erection / Instalation (8%) 7,652,000
6 Utilities Connections 2,900,000
7 Preoperating Expenses (5%) 9,484,605
9 Consulting Charges (7%) 13,942,369
10 | Contingenious (5%) 10,655,954
Total Cost 223,775,028
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TABLE #11 -21: 1 PH (5 T/H) + 1 CS (2000 T) AT D.l. KHAN FOR VEGETABLE

Arch Vision

Sr # Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2,000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 39,258,009
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 41,382,009
3 Plant & Machinery
Cost of Refrigeration Equipment, 6,000,000
Racking System 4 High 2,400,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Packing Line 2,500,000
Standby Generator 2,500,000 17,400,000
Import Expenses includinglearing
4 Charges & Duties (15%) 2,610,000
5 Erection / Instalation (8%) 1,392,000
6 Utilities Connections 2,300,000
7 Preoperating Expenses (5%) 3,354,200
9 Consulting Charges (7%) 4,930,675
10 | Contingenious (5%) 3,768,444
Total Cost 79,137,328
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TABLE # 11 -22: 1 PH (5 T/H) + 1 CAS (3000 T) AT PESHAWAR FOR APPLE

Sro# Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2.000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 46,278,000
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 48,402,000
3 Plant & Machirery
Cost of Refrigeration Equipment 6,000,000
Racking System 4 High 3,600,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Bla_s_t Freezer Capacity 25 tons 6 Heu 8.500,000
Chilling
Packing Line 47,250,000
Standby Generator 3,000,000 72,350,000
Import Expenses including Clearing
4 Charges & Duties (15%) 10,852,500
5 Erection / Instalation (8%) 5,788,000
6 Utilities Connections 2,600,000
7 Preoperating Expenses (5%) 7,099,625
9 Consulting Charges (7%) 10,436,449
10 | Contingenious (5%) 7,976,429
Total Cost 167,505,002
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TABLE # 11 -23: 1 PH(8-10 T/H) + 1 CS (1000 T) AT MIRPUR KHAS FOR MANGO

Sr o # Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 1,750,000
Average
2 Building
Cost of RCC Streture @ Rs. 10,800 / SqV 33,102,000
Cost of Boundary Wall @ Rs. 5900/ M 1,988,300 35,090,300
3 Plant & Machinery
Cost of Refrigeration Equipment, 4,000,000
Racking System 4 High 1,200,000
Handling Equipment includg Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Bla_s_t Freezer Capacity 25 tons 6 Hours 8.500,000
Chilling
Packing Line 95,200,000
Ripening Equipment 500,000
Standby Generator 1,500,000 114,900,000
Import Expenses including Clearing
4 Charges & Duties (15%) 17,235,000
5 Erection / Instalation (8%) 9,192,000
6 Utilities Connections 1,725,000
7 Preoperating Expenses (5%) 8,994,615
9 Consulting Charges (7%) 13,222,084
10 | Contingenious (5%) 10,105,450,
Total Cost 212,214,449
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TABLE # 11 -24: 1 PH (810 T/H) + 1 CS (1500 T) AT HYDERABAD FOR MANGO+BANANA RIPENING

FACILITY
Sr# Description Unit Unit Price Amount Total Amount

' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 1,750,000

Average
2 Building

Cost of RCC Structure @ Rs. 10,800/ Sq 35,791,200

Cost of Boundary Wall @ Rs. 5900/ M 1,988,300 37,779,500
3 Plant & Machinery

Cost of Refrigeration Equipment, 4,000,000

Racking System 4 High 1,200,000

Handling Equipment including Double

Reach Forklift, Hand Pallets & Safety 4,000,000

Handling Equipment

BIqu Freezer Capagi®5 tons 6 Hours 8.500,000

Chilling

Packing Line 95,200,000

Ripening Equipment 1,000,000

Standby Generator 1,500,000 115,400,000

Import Expenses including Clearing
4 Charges & Duties (15%) 17,310,000
5 Erection / Instlation (8%) 9,232,000
6 Utilities Connections 1,725,000
7 Preoperating Expenses (5%) 9,159,825
9 Consulting Charges (7%) 13,464,943
10 | Contingenious (5%) 10,291,063

Total Cost 216,112,331
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TABLE # 11 -25: 1 PH (10 T/H) + 1 VS (1000 T) AT HYDERABAD FOR ONION

Sro# Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 1,750,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 33,102,000
Cost of Boundary Wall @ Rs. 5900/ M 1,988,300 35,090,300
3 Plant & Machinery
Racking System 4 High 1,200,000
Handling Equipment including Double
ReachForklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Packing Line 5,500,000
Standby Generator 1,500,000 12,200,000
Import Expenses including Clearing
4 Charges & Duties (15%) 1,830,000
5 Erection / Instalation (8%) 976,000
6 Utilities Connections 1,725,000
7 Preoperating Expenses (5%) 2,678,565
9 Consulting Charges (7%) 3,937,491
10 | Contingenious (5%) 3,009,368
Total Cost 63,196,723
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TABLE # 11 -26: 1 PH (10 T/H) + 1 VS (1000 T) AT SANGHAR FOR ONION

Sro# Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 1,750,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 33,102,000
Cost of Boundary Wall @ Rs. 5900/ M 1,988,300 35,090,300
3 Plant & Machinery
Racking System 4 High 1,200,000
Handling Equipment including Double
Reach Brklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Packing Line 5,500,000
Standby Generator 1,500,000 12,200,000
Import Expenses including Clearing
4 Charges & Duties (15%) 1,830,000
5 Erection / Instalation (8%) 976,000
6 Utilities Connections 1,725,000
7 Preoperating Expenses (5%) 2,678,565
9 Consulting Charges (7%) 3,937,491
10 | Contingenious (5%) 3,009,368
Total Cost 63,196,723
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TABLE #11-27: 1 PH (5 T/H) + 1 CAS (2000 T) AT QUETTA FOR APPLE + GRAPES*

Sro# Description Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2,000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 39,258,009
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 41,382,009
3 Plant & Machinery
Cost of Refrigeration Equipment, 6,000,000
Racking System 4 High 2,400,000
Handing Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Bla_s_t Freezer Capacity 25 tons 6 Hours 8.500,000
Chilling
Packing Line (Apple) 47,250,000
Packing Line (Grapes) 2,500,000
Ethelyne Scrubber / Humidity Controller 150,000
Standby Generator 2,500,000 73,300,000
Import Expenses including Clearing
4 Charges & Duties (15%) 10,995,000
5 Erection / Instalation (8%) 5,864,000
6 Utilities Connections 2,300,000
7 Preoperating Expenses (5%) 6,792,050
9 Consulting Charges (7%) 9,984,314
10 | Contingenious (5%) 7,630,869
Total Cost 160,248,242,
* Additional packing lines for grapes
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TABLE # 11 -28: 1PH (10-12 T/H) + 1 CAS (1500 T) AT KALAT FOR APPLE, APRICOT

Sr # Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2,000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800 / Sgh 35,791,200
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 37,915,200
3 Plant & Machinery
Cost of Refrigeration Equipment, 4,000,000
Racking System 4 High 1,800,000
Handling Equipmenincluding Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equipment
Bla_s_t Freezer Capacity 25 tons 6 Hours 8.500,000
Chilling
Ethelyne Scrubber/ Humidity Controller 150,000
Packing Line 67,500,000
Standy Generator 2,000,000 87,950,000
Import Expenses including Clearing
4 Charges & Duties (15%) 13,192,500
5 Erection / Instalation (8%) 7,036,000
6 Utilities Connections 2,000,000
7 Preoperating Expenses (5%) 7,504,685
9 Consulting Charges (7%) 11,031,887
10 | Contingenious (5%) 8,431,514
Total Cost 177,061,786
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TABLE # 11 -29:1 PH (1012 T/H) + 1 CAS (2000 T) AT KILA SAIFULLAH FOR APPLE, APRICOT

Desciption Unit Unit Price Amount Total Amount
P Pak Rs. Pak Rs. Pak Rs.

Cost of Land @ 1,000,000 per acre at an 2.000,000
Average
Building
Cost of RCC Structure @ Rs. 10,800/ Sq 39,258,009
Cost of Boundary Wall @ Rs. 5900/ 2,124,000 41,382,009
Plant & Machinery
Cost of Refrigeration Equipment, 6,000,000
Racking System 4 High 2,400,000

Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000000
Handling Equipment

Blast Freezer Capacity 25 tons 6 Hours

Chilling 8,500,000

Packing Line 67,500,000

Ethelyne Scrubber / Humidity Controller 150,000

Standby Generator 2,500,000 91,050,000
e 0 S
Erection / Instalation (8%) 7,284,000
Utilities Connections 2,300,000
Preoperating Expenses (5%) 7,883,675
Consulting Charges (7%) 11,589,003
Contingenious (5%) 8,857,309
Total Cost 186,003,497
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TABLE # 11 -30:2 PH (1012 T/H) + 2 CAS (2000 T) AT PISHIN FOR APPLE, APRICOT, PEACH + GRAPES*

Sro# Description Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @1,000,000 per acre at an 2,000,000 4,000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 39,258,009 78,516,018
Cost of Boundary Wall @ Rs. 5900/ M 2,124,000 4,248,000 82,764,018
3 Plant & Machinery
Costof Refrigeration Equipment, 6,000,000 12,000,000,
Racking System 4 High 2,400,000 4,800,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000 8,000,000
Handling Equipment
Bla_s_t Freezer Capacity 25 toédHours 8.500,000 17,000,000
Chilling
Packing Line (Apple, Apricot, Peach) 67,500,000 135,000,000
Packing Line (Grapes) 2,500,000 5,000,000
Ethelyne Scrubber / Humidity Controller 150,000 300,000
Standby Generator 2,500,000 5,000,000 187,100,000
Import Expenses including Clearing
4 Charges & Duties (15%) 28,065,000
5 Erection / Instalation (8%) 14,968,000
6 Utilities Connections 2,300,000 4,600,000 4,600,000
7 Preoperating Expenses (5%) 16,074,851
9 Consulting Charges (7%) 23,630,031
10 | Contingenious (5%) 18,060,095
Total Cost 379,261,995
*Additional packing lines for grapes
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TABLE # 11 -31: 1 PH (5 T/H) + 1 CAS (2000 T) AT MASTUNG FOR APPLE + GRAPES*

Sr # Descrintion Unit Unit Price Amount Total Amount
' P Pak Rs. Pak Rs. Pak Rs.
1 Cost of Land @ 1,000,000 per acre at an 2,000,000
Average
2 Building
Cost of RCC Structure @ Rs. 10,800/ Sq 39,258,009
Cost of Boundary Wl @ Rs. 5900 / M 2,124,000 41,382,009
3 Plant & Machinery
Cost of Refrigeration Equipment, 6,000,000
Racking System 4 High 2,400,000
Handling Equipment including Double
Reach Forklift, Hand Pallets & Safety 4,000,000
Handling Equbment
Bla_s_t Freezer Capacity 25 tons 6 Hours 8.500,000
Chilling
Packing Line (Apple) 47,500,000
Packing Line (Grapes) 2,500,000
Ethelyne Scrubber / Humidity Controller 150,000
Standby Generator 2,500,000 73,550,000
Import Expenses including Clearing
4 Charges & Duties (15%) 11,032,500
5 Erection / Instalation (8%) 5,884,000
6 Utilities Connections 2,300,000
7 Preoperating Expenses (5%) 6,807,425
9 Consulting Charges (706 10,006,915
10 | Contingenious (5%) 7,648,142
Total Cost 160,610,992
*Additional packing lines for grapes
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