Post Harvest Handling

Minimum Packing Shed Needs

Food Safety and Product Quality and Efficiency
CAN be accomplished WITHOUT a state-of the-art shed.

¢ Shade and protection from the elements

» Tested water (free of generic e-coli)

e Access to toilet and hand washing facilities

¢ A system to sanitize equipment and tools

® Cooling systems and Cold storage if needed

¢ Non-porous, cleanable food-contact surfaces

* Designated space, not shared with machines/repair
* Adequate Drainage

* Pest Management: Rodents, flies, birds and pets

* Efficient work flow

Good design, not state of the art facility to reduce risks.

Straight pass setup U-turn setup
Best suited to buildings
: s Best suited to square floor plans.
with long, rectangular
foce slasi Can use a single large door.
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* Product Quality

Whatdo | Efficiency
youwant ° Worker Safety
to * Food Safety

improve? - Physical
- Chemical
- Biological

It requires good
design, not a state
of the art packing
facility to reduce

Start With the Big Picture:
Movement Of Product Through Process Steps

Avoid: extra steps, crossed paths, lifting, twisting

Moves From Dirty To Clean

- B Wash tank [
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Harvest (]
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G unwashed (]
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Produce should move to a cleaner area during each
step of the process.




Post Harvest Handling

Separation of Clean & Dirty

How about activities that could contaminate? Do you need to separate wet and dry areas?
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Designated Space For Personal Items

Designated Break Area
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Post Harvest Handling

. . . .o .
Unit fckmg. Do you need a dg5|gnatgd location? Pitch

by
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Pitch floor %" per foot (2%) to create a surface that will
drain without needing to push the water with a squeegee.

16

Paving Blocks or Patio Blocks — Paving blocks offer
a pervious surface that is more solid underfoot
than bare ground or gravel.

18

How Much Of A Structure Do
You Need Or Want?

-—
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Post Harvest Handling

22

[EDA
A Pest Control In Buildings

Take measures reasonably necessary to protect produce,
food contact surfaces, and food-packing materials from
contamination by pests in buildings, including routine
monitoring for pests as necessary and appropriate.

For fully-enclosed buildings, you must take measures to
exclude pests from your buildings.

For partially-enclosed buildings, you must take measures to
prevent pests from becoming established in your buildings.

24

3. Control measures for ID’eig hazards

26
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Zone 1 — Produce and Contact Surfaces

Zone 2 — Areas and surfaces that can easily contaminate Zone 1
Zone 3 — Areas and materials in area, but less likely to contaminate.
Zone 4 — Outside or adjacent to produce area

23
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chemical, and biological hazards

2. Analysis of any identifiedshazards

25

4. Monitoring and verification |

of hazard mitigatien

27




Post Harvest Handling

Hot Spot
1. Make necessary changes to system
2. Clean and sanitize
3. Upgrade monitoring until area is pest free for 10

~

5. Corrective and preventive actions

to prevent additional hazards

28

Land drainage around building

1.5’ wide perimeter
strip of stone or
crushed gravel

or short grass around
building

Eliminate pest nesting areas

30 31
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B

What Zone Do You Want Your Culls/Trash In?

33 34
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Post Harvest Handling

PEST CONTROL

 Tin Cat traps inside
pack shed

 Baited traps outside
pack shed

37
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Post Harvest Handling
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A TRANSPORTATION

Equipment used to transport produce must be:
- Adequately clean before use transporting produce

- Adequate for use in transporting produce

- General cleanliness

- Has it been used for
other purposes?

- Broken plastic, glass
windows, metal parts

- Does the load need to
be covered?

44

“lespect vehicle for the folowleg ftems: POSTHARVEST RISK ASSESSMENT AND REPAIR LOG
1. Signs of pest intrusion 4, Foreign materials: manure, garbage, glass, oll, chemicals, plant or animal debris, etc.
Farm Name: /| Corrective Action (CA) Date | Who did
2. Damage (e.g., splinters, holes) 5. Maintenance required (e.g., hinges, locks or load-securing devices) Date of i oK or Repair Required Done | CA?
Interior of Building (Permanent Structures)
3. 0dors (e.g.. chemicals, oil) 6. Refrigeration (e.g., beaking)

No holes/crevices/leaks in the building (e.g.,
walls, windows, screens)
** Corrective Actions: If any hazards were identified above, the following may be considered: “All glass lights in the facility that can
contaminate finished products, raw
materials, equipment, or packaging are
shielded (with glass or plastic, no open
mesh) to protect the product from

in the event of breakage
The facility has eliminated or controlled any

\ Ak delivery chute intact? Z L Doce seal camage? potential metal, glass or plastic
1

A. Refusal to load product onto vehicle B. Sweep C.Rinse

©. Maintenance (e.g. repair hinges, locks, load securing devices) E Wash/clean with s0ap F. Other

issues.
No pipes are leaking or show signs of
conedenstion

ﬁ

Floor drainage is good (floor sloped, drain

covers clear)

Floors, walls and ceilings are clean and free

from garbage, spills, rodent droppings, etc.

Floor is free of crevices that could harbour

pests or debris

Ceilings, overhead fixtures above lines, and

storage are free from and dust
Storage Area and Packing Materials

All storage areas are clean, well ventilated,
protected from condensation, sewage, dust,
dirt, toxic chemicals or other
Allingredients, products and packaging are
stored off the ground in their designated

45 46
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Post Harvest Handling

FSMA: You must provide adequate drainage in all areas
where normal operations release or discharge water or
other liquid waste on the ground or floor of the building.

i
I

s
el

DRAINAGE: It doesn’t Have To Be Expens o . harleston ‘

47
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Post Harvest Handling

Low Tech — Low Cost

Materials

- 4” Perforated drain pipe

- 3/4” (or larger) washed gravel
- Permeable landscape fabric

& Tools

- Plastic tarp

- Tall stakes

- Mason'’s string

- String level

- Tape measure

- Turf cutter or garden spade
- Straight 8 2 x 4

53 54
The Most Important Part Of The French Drain Is The Slope Add Gravel
Use a 2 x 4 with a level on top to slope trench to outlet. - Add 1” = 12” of washed
gravel to the bottom of
The French the trench.
drain should - Don’t use gravel with
slope at least fines that could clog or
1% — 2% block the holes in the
(~1/8-1/4 drainpipe.
inch per foot) - Use clear gravel to
toward the surround the pipe for the
discharge same reason.
location. - Consider if hiring a
septic designer is needed.
55 56
Discharge options include; submerged dry wells, water Vegetation’s Filtering Capacity

gardens, storm sewers, wetlands, a bioswales.

- Check local codes

- Never direct a French drain or any other drainage:
- Into crops
- To a neighbor’s property without permission
- Do not allow puddling

UC Davis researchers found grass and wetlands
can filter up to 99% of E coli during rain events.

57 58
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Post Harvest Handling

‘ L3 . Y
wide, long (100 ft. min) vegetated strip with a slight slope (0.3 to 6%) , What IS a B’oswa,e ?

Abioswale is a ditch that
alfows for re

Table 1. Approximate vegetated area (ft¥) needed to absorb certain volumes of wash water
based on the most restrictive sol loyer within the roct 2one.

Gravelly Sand Gravelly Sand Wel Graded Sand Sand or Silt Loam
No Fines Little Fines Litle Fines Little Clay : W
WeSIWEr | percate~10 | Perchate~40 | Perchate=(0 | percate~120 0 R gk
minfia min/in min/in min/in Stovmmates runoff frowm streets "Once the water eaters the bioswale,
Absorption Area (ft’) g i okt s g it showty seeps into the s0iL
100 galfday 130 260 320 450 PR SR
500 gal/day 660 1320 1610 2,280 ”, A
m rter slowly Sltey the
1,000 gal/day 1,320 268 3,230 4,560 ol P wae e ety a)
1,500 gal/day 1,980 319% 4,840 685 of autemobile pelutants are removed.
Table 1 Notes:

The water entert o tecondary Altration
level usually mode of sand, gravel, of rock.
1 Apercolation test is advisable when the soil is compeised of cliry and)/or erganic manerial

2 When porsbile, abiorption areas ihould Be Uaed vang 1ie 1peciic permeabiity or percolation rates.

Lastly, the puried water siowly makes
fts way 10 the focal aguifer.
http://www.uvm.edu/vtvegandberry/factsheets/Wash_Water_Discharge_Vegetable_Pack_Sheds.pdf

o
59
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Slope Floors and Surfaces — Pathogens and flies can
breed in standing water.

61

62

Trench Drains provide high
volume floor drain that is flush
with the floor surface and able to
accommodate solids and
sediment.

Easy to clean regularly.

- Steel grates pop off

- A standard 12” square shovel
can scoop out the soil

- Can also fully dry once cleaned

U of M Ag Chris.Callahan@uvm.edu

63 64
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Post Harvest Handling

Floor Drain — Everything
ends up there!

Clean it!

Manage drain water and
soil properly so it
doesn’t contaminate

- Water sources

- Crops

- Contact Surfaces

& AT e

Floor Trap— Pathogen persistence and reproduction
- Clean and sanitize on schedule

66

Sediments and algae blooms can be a key site for
pathogen persistence in water bodies.

stress and predation by other microbes

68

The Farm Service Agency's Loans

Farm Storage Facility Loans low-interest financing
to build or upgrade facilities to store commodities
— up to $500,000.

For storage and handling trucks up to $100,000.
FSA Microloans -- up to $50,000
https://www.fsa.usda.gov/programs-and-

services/price-support/facility-loans/farm-
storage/index

70
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Post Harvest Handling

Take Away
or
Action Plan

71

73

When should | sanitize and when should I disinfect?

« If you have a possible hazard (e.g. pathogenic E. coli in growing
environment) cleaning and sanitizing is appropriate for food contact
surfaces such as harvest bins, wash line food contact surfaces, and
sorting and packing tables. This is doing what you would normally do
within a farm food safety plan or cleaning and sanitizing SOP. Each farm
and situation is unique, but some examples of when you might choose
to sanitize include:

* Sorting table in an open wash/pack shed

* CSA bins returning from community distribution with no known

ilinesses
* Farm stand counters

http://go.uvm.edu/clean-sanitize-disinfect

75
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Sanitation & Cleanliness |WATER TESTED
& FREE OF

General Cleanliness GENERIC E-COLI
- Keep things in their place
- Managing pests, trash, sweeping, standing water . .

Clean (3-step) You can’t
1. Rinse ol:fwous dirt and debris sanitize a
2. Clean with soap and scrub surfaces di
. . . irty
3. Rinse with water free of E. coli
surface

Sanitize (4th-step)
4. Apply sanitizer. Let surface air dry. Read label

72

Difference between cleaning, sanitizing, and disinfection

* “Cleaning removes germs, dirt, and impurities from
surfaces and objects...using soap (or detergent) and water
to physically remove [them].”

* “Sanitizing lowers the number of germs on surfaces or
objects or in water to a safe level, as judged by public
health standards or requirements.”

* “Disinfecting kills germs by using chemicals to kill germs
on surfaces or objects. This process does not necessarily

clean dirty surfaces or remove germs, but by killing germs
on a surface after cleaning, it can further lower the risk of

spreading infection.”

74

When should | sanitize and when should | disinfect?

*If you have a known or likely hazard (e.g. visible feces, bodily fluids, o
blood or an employee is found to be ill with communicable disease)
cleaning and disinfecting is appropriate. This is generally an activity
focused on specific surfaces that uses a higher concentration of
disinfecting chemical and/or longer contact times, when compared to
sanitizing. These surfaces may be high touch areas that many people
touch regularly or they may be surfaces with visible contamination.
Examples of when you might choose to disinfect:
« Visible feces, blood, or other bodily fluid on food contact surfaces
* CSA bin returned from a home with a known transmittable illness
* CSA bins returned from a high volume distribution in a location with high
probability of known illness
 Tractor / truck cab after operator has been diagnosed with a known
transmittable illness
* Credit / debit card machine key pads

http://go.uvm.edu/clean-sanitize-disinfect

76
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Post Harvest Handling

U [r—— — — You must inspect, maintain, a.nd clean. t?\nd, Ilya
SO — s T when necessary and appropriate, sanitize
Bleach 1 per 1 galion of water. % cup per galion of water. .
i By | e—— all food contact surfaces of equipment and tools as
2t s e o =yl frequently as reasonably necessary to protect against
[Sanidate 5.0 53! ad | . .
““"l:;::;uw“a 007023 fl oz (0.4-1.4 03612110, 02 (237.2 0562410z 3.3:245 Contamlnatlon Of Covered prOduce'
5 galicn water. teaspoces) per galion of water.
e Zone 1 - Produce contact surface
Teunami 200 15.2% pecoryacetic ackd Not Labeled
W | e
1easpones) per gallon of water | teaspoons) per galian of weter
[Vigorox sp-15 15.0% peroryacetic ackd | 45 ppm PAA 85 ppm PAA 800 ppm PAA
,cw.,l:;:::’mw* 0.04 . cz. (0.08 tesspoon) par | 0.07 L ox. (0,84 seaspoco) per | 0.63 . cu. (137 1easpoon] per
gaflon of water gallon of water. galon of water.
1 ménute contact ime. A dry. $ minutes contoct time.
Ar Dry.
https://blog.uvm.edu/cwcallah/2020/03/30/clean-sanitize-disinfect/
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WRITE A SOP: Harvest Containers
- At the start of harvest season, wash and sanitize all harvest
containers.
- Prior to each field harvest, inspect all harvest totes, to
ensure cleanliness. Correct problems .. or reportto..
- Remove any dirt or debris. Wash and sanitize containers that
have any leftover produce, rotting organic matter or signs of
rodents.
- Store harvest containers off the ground and protected from
access by animals and birds.

Design Systems To Minimize Cleaning
— T <

Zone 1 — Produce Contact Surface
Zone 2 — Areas/surfaces that can readily contaminate Zone 1 or produce)

Zone 3 — Areas/surfaces in vicinity but not likely to contaminate
Zone 4 — Least likely to contaminate

79

The University of Vermont I

How to Clean Bins
venvu. UVM EXTENSION AG ENGINEERING

Routine Reset

Periodic Deep Clean

Table of Contents
) )

Beuthing ¢ ranrg inaxde
debes IEVISRARVNI YN

Harv ntainers (an inner

Bins, Buckets, Baskets & Totes

https://blog.uvm.edu/cwcallah/2018/11/14/bins-buckets-baskets-totes/ ——

81 82
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Post Harvest Handling

What would you like to improve?

POR FAVOR, L
MANGS FRECT

83 84

What would you like to improve? What would you like to improve?

85 86

=) Establish Cleaning Systems for Equipment
m You must use equipment and tools :

that are of adequate design, construction, and i : —

workmanship to enable them to be adequately s

cleaned and properly = el

. . Antes de usar su cuchillo, lavarlo con jabon y agua, enjuagar
maintained 1

y ponerlo en el agua con Tsunami. .

&
Pt

These knives are in
line with where they
are accessed and their
cleaning process

How would you clean the pouch?

88 89
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Hygienic Design

* Smooth Surfaces — Pathogens attach to rough surfaces

* Scratch Free — Pathogens can hide in scratches

* NO Produce/Soil Catching — Nutrient source for pathogens
* Hollow Bodies = Harbor and reproduction area

Mareral Descristion

Interior Finish Materials
Eer Septoeres Moy Frberglass baied wal

Pes

- Smooth B, s

Tevtared =« Clsa € burface

- Cleanable _
- Moisture resistant y
- No cracks — harborage

Very Comman and 1)
b 10 trades and v
fers.

Can be vtates wiet
fets 2 with schesi]

[Wice array of trim of
0 4 = Cean it

IRl rans |f e deses
g9 b sl dreats. -

- Durable gy i

Smooth - CunC  Lotace

Very comenon and
40 10 tracken and v
e

20 b irsstatied wiol
Jets 3¢ wieh scmacse]
[Wike astay of trin of
0 3 4 Cean it

fmocth wetace o rf
Pooeslng 10 some
iearatiiay

Calpsyrn Roofng = Panted, durvisem
Rigaed oatmd. gavaried

teel thests mamn s
B L for rocfing mase:
o) bes ctten e
For wal thasshing »s
—_

TEpEEr—
P2 Doand, G e
ftatied on fumie.

| http://blog.uvm.edu/cwcallah/2016/04/29/finish-surfaces-for-produce-and-food-areas/
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Equipment should be
designed and installed
to facilitate cleaning and
sanitizing

- Easy access to

| equipment and adjacent
| spaces

- Able to remove or
access brushes, rollers,

and nozzles for cleaning
and sanitizing

How frequently?
When?

How? SOP

Sanitary Design

* How cleanable is the design?

* Are there nooks and crannies that may result in
harborage of water, soil, and pathogens?

* Can | wash all interior surfaces well with an
appropriate detergent?

* Can | apply an anti-microbial solution?

* Will the unit be able to dry completely between uses?

Farm Name: Effective Date: Activity Codes: CA~ Calibration,
Contact Surfaces: Vehicles, Equipment, Tools and Utensils: Maintenance, Document #: M- Maintenance, |~ Inspection,
Cleaning, Sanitizing, Inspection List and Log Revision #: CL—Cleaning, - Sanitation
Revision Date:
Reviewed by: Date:
List of Items. Calibration Maintenance Inspection Cleaning/Sanitation | * Activity | Dateof | Employee
That May Contact Performed | Activity | Completing
Produce Job



Post Harvest Handling

Sample SOP: Cleaning and Sanitizing Surfaces,
Tools, and Equipment

1—Purpose

2-Scope

3—Responsibility

ang sanitzing seps are followed corecty.

4—Matorials
. b (laboted for
[Provide name hers]
« Sanitizer name, brand, and concentration [Provide name here]
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