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Presentation Notes
Timeless is dedicated to partnership with:NatureThe healthiest food comes from a clean environment with biologically active soils, and from land that is free from agricultural chemicals and synthetic fertilizers. We also use minimal packaging and biodegradable materials to reduce post-consumer waste.Family FarmersOur crops are produced by certified organic family farmers who care about their land and crops. We support these farmers with soil-building crop alternatives, fair prices, and new market opportunities.Our CommunityTimeless annually participates in the nationally-acclaimed “Ag Month” program at Meadowlark School, promoting sustainable and organic agriculture to 4th graders and their parents.Our Valued CustomersAt Timeless, we pride ourselves in providing customers with the highest quality products – high in natural nutrition, GMO-free, and Certified Organic and Kosher.



EPA Pollution Prevention Program
◦ The  MTP2 Program  is ded ica ted  to  he lp ing the  sta te 's  sm all businesses, loca l governm ents 

and  citizens use  p rogressive , in tegra ted  pollu tion  preven tion  (P2) stra tegies to  increase  
p roductivity, while  safeguard ing our a ir, wate r, land  and  o the r na tura l re sources by 
reducing pollu tion . MTP2 is funded  by the  U.S. Environm enta l Protection  Agency.
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Support research that develops demand 
for regenerative agriculture and crop 
diversification.



Focus Roadmap
B-Corp 
• Obtain access to past B-

corp self-assessment
• Update assessment to 

current practices

Material Recycling
• Terracycle

• Hair nets, beard nets, 
label backings, ear plugs

Packaging
•Practice J.I.T. on retail pack line
•Redesign retail labels for optional preprinted 

film
•Research solutions for bulk bagging

•Reduce labor from 2 to 1 persons
•Reduce physical demand of process

Distribution
•Connect Timeless with Such Grp INTL

•Save on freight costs
•Reduce freight damage
•Free up labor
•Reduce inventory spoilage / pest infestation

•Study freight damage reports



Warehouse
• Perform psychometric analysis 

of building
• Investigate insulation, 

ventilation, and other passive 
heating/cooling options

Compressed Air
• Fix air leaks
• Create compressed air PM SOP
• Calculate energy savings 

before and after

Color Sorter Room
• Research required temperature range for 

equipment
• Insulate room to prevent temperature 

swings
• Reprogram air conditioner

Lighting
• Install occupancy sensors on 3 light 

switches
• Replace 2 halogens with LEDs

Focus Roadmap



EXPANDING THE TIMELESS MISSION
◦ HOW?

◦ Pollution Prevention
◦ Community Engagement
◦ Education and mentorship

◦ B CORP CERTIFICATION
◦ Steps to achieve

1. Form B-Corp Team: Finance, HR, Operations
2. Review assessment
3. Implement “low-hanging fruit” practices
4. Retake assessment
5. Sustain practices – certification review every 3 years

◦ IMPACTS: Better serve the surrounding community, sustainable agriculture, Timeless Natural 
Food employees, and customers. Learn from global leaders in your industry. Increase visibility 
in the market.

Small Enterprise Guide

https://assets.ctfassets.net/l575jm7617lt/5sZ7woRgHGsqnALMD2Ztv1/2c7d09c73f9da73dbdc2c7b2f4c8e6b1/Certification_Guide_-_Small_Enterprise_18_Mar_2022.pdf


LEAN MANUFACTURING     8 WASTES

efects
verproduction
aiting
on-utilized Talent

ransportation
nventory

otion
xcessive Processing

Weak process control, bad or unknown information

Making more earlier and faster than is required

Unbalanced work, unplanned maintenance

Not using people’s mental, creative, and physical abilities

Poor layout

Poor forecasts, unbalanced workload

Non-standard work, poor layout, poor organization

Doing more than required, just-in-case logic



RETAIL PACKAGING



Total Productive Time
step 1 0.17 hours
steps 2-6 8.30 - 9.06 hours
step 7 0.17 hours

8.63-9.39 hours

bpm bags per minute
cpm cases per minute

RETAIL PACKAGING LINE: CURRENT

Load 
Vertek

Pack
Retail 
Bags

Check 
seal

Label 
bag

Box bags 
into case

StorageStack case 
onto Pallet

Pallet
Full tote
(any SKU) (2) Labels Slip ORDERS

Empty 
film

Build 
case

flat case
product 
label

lot code 
label

packing 
tape

packing 
tape

Labe

Processes

Inputs

Outputs

material flow

information flow

waste  flow

1
2

3 4

4

5 6
7

WIP STACKS

WIP STACKS
By running the vertek packer at 14-16 bpm, it takes at least 
a day to package a tote of product.

Current process is focused on completing one task at a time. This builds up 
inventory of WIP and additional time is spent handling unfinished product.



Total Productive Time
step 1 0.17 hours
steps 2-6 8.30 - 9.06 hours
step 7 0.17 hours

8.63-9.39 hours

bpm bags per minute
cpm cases per minute

Uptime
10 min 2 hr 12 min 2 hr 12 min 3 hr 20 min 1 hr 24 min 1 hr 22 min 10 min

2007
Batch Size
lbs 2007 ????

3.75 sec 1 sec 6 sec 20 sec 19.46 sec 5 sec
Cycle Time 16bpm 16 bpm 10 bpm 3 cpm 3.08 cpm

10 min <1 sec 1 hr 9 min 1 hr 24 min 0 sec 9 hr 10 min

Energy Used
? Forklift ? Vertek 0 0 ? Forklift

By-Products

1 label/tote
Label 
backings

label 
backings

Quality FILM 95.20%

RETAIL PACKAGING LINE: CURRENT

Load 
Vertek

Pack
Retail 
Bags

Check 
seal

Label 
bag

Box bags 
into case

StorageStack case 
onto Pallet

Pallet
Full tote
(any SKU) (2) Labels Slip ORDERS

Empty 
film

Build 
case

flat case
product 
label

lot code 
label

packing 
tape

packing 
tape

Labe

Processes

Inputs

Outputs

material flow

information flow

waste  flow

1
2

3 4

4

5 6
7



Just in time – receive goods as close as possible to when they are needed
Bags and cases should flow left to right
Information should flow right to left
Goal: once the step to the right is ready for the next bag/case, the step to the left should 
provide

Slowing the Vertek packer to 6 bpm balances the flow of product such that single piece flow 
is achieved. 
Even with reducing the speed of the Vertek, the time to package 1 tote is reduced by 3.23 
hours or 36%. 
Does reducing the speed also increase the quality of seal on the package in turn reducing 
wasted film and product.





Preprinted Film
◦ Current PP film 

◦ PROS: universal
◦ CONS: requires label application, prone to zippering, nonrecyclable 

◦ Proposed preprinted LDPE
◦ PROS: no label application, familiar to customers, lower CO2 emissions in production
◦ CONS: nonrecyclable, more appropriate for flat stacking instead of vertical (doesn’t stand up), 

product specific

◦ Proposed preprinted PET
◦ PROS: no label application, good clarity, good tensile strength
◦ CONS: product specific, higher CO2 emissions in production

◦ Proposed preprinted PLA
◦ PROS: no label application, lower CO2 emissions in production, biodegradable
◦ CONS: product specific, cost



But preprinted film MOQs are too high

◦ Wide Web vs. Narrow Web
◦ Narrow Web allows for order to be split 

in SKU specific labels
◦ Cost = number of labels * number of 

colors * $175 + film cost
◦ Lead time = 7-14 days
◦ 9 SKUS * 3 colors * $175 = $4,725
◦ But each product has a different 

density i.e. bag length
◦ SKU specific bag design
◦ Use bag design to your advantage

◦ By eliminating the need for label 
application, labor and supplies costs 
decrease

PP film labels Preprint cost of plates
quality 95.20% 99.00% $       4,725.00 
cost
feet 5070
impressio
ns 5678 3500
labor cost $    40.00 $    40.00 
labor 
hours 5.83 3.5

total cost $  233.20 0 #DIV/0!

weight



BAG LABEL STEP ELIMINATED

BUILD CASE AS 
NEEDED

LESS MATERIAL 
THROWN AWAY

By eliminating the labeling step, and running the Vertek at 10 bpm, the time 
to package 1 tote of product is reduced 2.33 hours or 40%.   
The rate of fill of the Vertek can be adjusted to balance  rate of building 
and packing cases.





BULK BAG 
PACKAGING
◦ Pain points:

◦ Physically demanding

◦ Time intensive

◦ Bottleneck on sales

◦ Solutions are expensive?
◦ Palletizer
◦ Fully automated

◦ Zero cost solutions
◦ Organization
◦ Process layout



Total Productive Time
steps 1-2 6 min TOTAL 
steps 3-5 10.67 min
step 6-7 4+ min

21 min

STATS from 8/29/23
Bag 1 tote 0:12:13 0:10:00 0:11:29
Replace pa 0:03:53

BULK BAGGING LINE: CURRENT

Weigh
Full Tote

Load 
Bulk 
Bagger

Fill Bag Sew Bag Weigh Full
Pallet

StorageStack Bag 
onto Pallet

Label

Pallet
Full tote
(any SKU)

Paper Bag (50#)

Label

String

Slip Sheet

Weigh 
Bag

ORDERS

Empty Tote

Processes

Inputs

Outputs

material flow

information flow

waste  flow

1 2
3 4

4

5 6

7

50% of bagging time is spent loading and unloading (NOT VALUE ADDED TIME)

*Tote unloading and loading is used as time to recover 
from heat/cold stress and physicality of bagging

Additionally, tote unloading doesn’t always align with full pallets. This causes the 10 minutes 
of start up/shut down time to increase because the forklift is being utilized as a pallet jack



Total Productive Time
steps 1-2 6 min TOTAL 
steps 3-5 10.67 min
step 6-7 4+ min

21 min

STATS from 8/29/23
Bag 1 tote 0:12:13 0:10:00 0:11:29
Replace pa 0:03:53

THEORETICAL 
WEIGHT

ACTUAL 
WEIGHT

DIFFEREN
CE

1 TOTE 2000 2007 7
2007 50.3 1 bag 1 bag 50 bags 1 BAG 50 50.4 0.4

Batch Size 1 PALLET 2500 2520 20
lbs 2007 50.3 1 bag 1 bag 2555 25 PALLET 62500 63000 500

8 sec 10 sec 6 sec 6 sec 4 min TOTAL TIME
Cycle Time ~21 min

1 min 5 sec <1 sec <1 sec 10 min 40 sec could be halved if bagging operated continuously

Energy Used
? Forklift ? Forklift ? Bagger ? Sewing 0 0 ? Forklift ? Forklift

By-Products
1 label/tote

6 min

BULK BAGGING LINE: CURRENT

Weigh
Full Tote

Load 
Bulk 
Bagger

Fill Bag Sew Bag Weigh Full
Pallet

StorageStack Bag 
onto Pallet

Label

Pallet
Full tote
(any SKU)

Paper Bag (50#)

Label

String

Slip Sheet

Weigh 
Bag

ORDERS

Empty Tote

Processes

Inputs

Outputs

material flow

information flow

waste  flow

1 2
3 4

4

5 6

7
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SCALE
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WIP
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PRODUCT ON HOLD

TO GMP 
ENTRANCE

TO 
CLEANING 
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SUPER SACKS 
TO BE CLEANED



CURRENT PERSONNEL

1. DURING TOTE CHANGE / PALLET CHANGE
1. FORKLIFT OPERATOR
2. REMOVES OLD TOTE, HOOKS UP NEW TOTE, UNTIES NEW TOTE
3. REMOVES OLD TOTE, STORES OLD TOTE, HOOKS UP NEW TOTE

2. DURING BAGGING
1. GRABS EMPTY BAG, SITUATES UNDER BAGGER, HITS LEVER, MONITORS 

BAGGING SCALE
2. OPERATES CONVEYOR FOOT PEDAL, SEWS BAG SHUT
3. STACKS BAG ONTO PALLET, WEIGHS EVERY 10TH BAG

TOTES = 2000#, SKIDS/PALLETS = 2500#



AIR CO
M

PRESSO
R RO

O
M

TO 
WAREHOUSE

SCALE

BAG
GER

SEWING

UP

WIP
BAGS + 
LABELS

PALLETS
PRODUCT ON HOLD

TO GMP 
ENTRANCE

TO 
CLEANING 

HOUSE
SUPER SACKS 
TO BE CLEANED

Build skid on scale. 
Pneumatic raise / lower

PALLETS PALLETS



PROPOSED PERSONNEL

• 1 FORKLIFT OPERATOR
• FOCUSED ON STAGING AND MOVING WHEN REQUIRED. CAN DO 

WAREHOUSE TASKS IN DOWNTIME
• 1 BAGGER

• APPLY LABEL TO BAG, THEN FILL BAG, OPERATE CONVEYOR BELT
• 1 STACKER

• SEW BAG, THEN STACK BAG, OPERATE SCALE, CHECK WEIGH EVERY 10TH BAG

TOTES = 2000#, PALLETS = 2000#. 
ELIMINATE DOWNTIME TO CHANGE PALLET MID-TOTE
POSSIBLY IMPROVE FREIGHT OF PALLET



Total Productive Time
steps 1-2 3 min TOTAL 
steps 3-5 10.67 min
step 6-7 <1 min

15 min

BULK BAGGING LINE: PROPOSED

Weigh
Full Tote

Load 
Bulk 
Bagger

Fill Bag Sew Bag Weigh Full
Pallet

StorageStack Bag 
onto Pallet

Label

Pallet
Full tote
(any SKU)

Paper Bag (50#)

Label

String

Slip Sheet

Weigh 
Bag

ORDERS

Empty Tote

Processes

Inputs

Outputs

material flow

information flow

waste  flow

Reduction in bagging time by 29%
Data collected using 3 laborers

Label bags as needed.
Eliminates the 30 minutes used to 
prelabel the bags

Does stacking pallets to 50, 50# bags actually save time and money?
Time=no, money=?, fewer pallets, less floor space on freight….more freight damage?



Warehouse Passive Climate Control

• Pressure Louvers
• increase airflow without 

compromising security
• Insulation
• Cool Roof / Shading

In order to make most energy 
efficient decision, air temperature 
and humidity measurements will 
need to be taken through the 
seasons

Ultimate goals: improve product 
quality and worker productivity



Minor pollution prevention 
opportunities
◦ Lighting

◦ Occupancy sensors in parts rooms, and color sort room
◦ Reduce lighting from 10hours/day to 30 min/day

◦ Replace T8 bulbs in parts rooms and bulk bagging area? 

◦ Recycling
◦ Terracycle

◦ Packaging materials / label backings
◦ PPE: hair nets, beard nets, ear plugs
◦ Cigarettes

◦ Active Climate Control
◦ Clextral Color Sorter environmental conditions
◦ 5-35 *C = 41-95*F
◦ Cost Risk analysis of running air conditioner continuously

Description material
weight / year 
[lbs]

White 2x4 Labels Silicon coated PP 82.56
Kraft 2x4 Labels Silicon coated PP 0
Kraft 2x4 Labels Silicon coated PP 0
Pink 2x4 Labels Silicon coated PP 81.28
Lot Code Labels Silicon coated PP 59.52
Retail Labels Silicon coated PP 169.04
Retail Case Labels Silicon coated PP 23.96

Hairnets PP 5.85
Bearnets (black) Nylon 4.14
Earplugs PE foam, brass gro   2.67

Total 429.02


BB

														2-Row barley

														white wheat

														Munich Barley

						Uptime

																																						6/7 days

						CIPs

																																						24 hr

						Unplanned

						downtime

																												40 bbl

						Yield																								37.8 bbl 				36 bbl								33.12 bbl				31.5 bbl

																														94.50%												92%

						Batch Size

										50000 lb								1100 lb/batch

						Cycle Time

										< 3 months								1.5 hr				1 hr				2 hr				1hr and 20 min				40 min				10 days				2-14 days

						Energy Used																																										1.1 million KWh/annual

																																																12.32 cents /KWh

						Water Used

																						550 gal				775 gal																				600 gal

						CO2 

																																						350 lb/batch

						By-Products



						Hazardous

						Chemicals

						Quality





Receiving

Putting Away

Milling

Mashing

Lautering

Heat Exchanger

Fermentation

Bright Tank

Packaging

Cans

Kegs

Sodds

Ranch

O2

Spent Grains

Ranch

Fining Agent

Yeast Harvesting & Husbandry

Cooler

CO2

Wort Kettle

Barley

Malt

CaCL2

CaSO4

MgSO4

Processes

Inputs

Outputs



TNF1



						Uptime







						CIPs







						Unplanned

						downtime





						Yield







						Batch Size







						Cycle Time







						Energy Used







						By-Products







						Hazardous

						Chemicals





						Quality







Receiving

Transfer to grain bin

Westrup

Indent

Destoner

Decorticator

Zigga Flow

Color Sorter

Packaging - totes

retail package

bulk bagger

Screenings

screenigs


screenings

Storage

screenings

Gravity

Screenings

stones

screenings

screenings

hopper



TNF2



						Uptime







						CIPs







						Unplanned

						downtime





						Yield







						Batch Size







						Cycle Time







						Energy Used







						By-Products







				]		Hazardous

						Chemicals





						Quality







Receiving

Transfer to grain bin

Westrup

Indent

Destoner

Color Sorter

Packaging - totes

small grains

screenings

Storage

Gravity

stones

off-colored grains

low density grain

hopper



Bulk Bagging 50#

				BULK BAGGING LINE: CURRENT



		Total Productive Time

		steps 1-2		6 min																												TOTAL 

		steps 3-5		10.67 min

		step 6-7		4+ min

				21 min

		STATS from 8/29/23

		Bag 1 tote		0:12:13		0:10:00		0:11:29

		Replace pallet		0:03:53

																																										THEORETICAL WEIGHT		ACTUAL WEIGHT		DIFFERENCE



						Uptime







						CIPs







						Unplanned

						downtime





						Yield



																																								1 TOTE		2000		2007		7

								2007								50.3				1 bag								1 bag				50 bags								1 BAG		50		50.4		0.4

						Batch Size																																		1 PALLET		2500		2520		20

						lbs				2007								50.3				1 bag								1 bag				2555						25 PALLET		62500		63000		500



								6 min								8 sec				10 sec				6 sec				6 sec				4 min								TOTAL TIME

						Cycle Time																																		~21 min

														1 min				5 sec				<1 sec				<1 sec				10 min 40 sec										could be halved if bagging operated continuously





						Energy Used

										? Forklift 				? Forklift				? Bagger				? Sewing				0				0				? Forklift				? Forklift





						By-Products

										1 label/tote







						Quality







Weigh Full Tote

Load Bulk Bagger

Fill Bag

Sew Bag

Weigh Full Pallet

Storage

Stack Bag onto Pallet

Label

Pallet

Full tote (any SKU)

Paper Bag (50#)

Label

String

Slip Sheet

Weigh Bag

ORDERS

Empty Tote

1

2

3

4

4B

5

6

7



Bulk Bagging 50# 2

				BULK BAGGING LINE: PROPOSED



		Total Productive Time

		steps 1-2		3 min																												TOTAL 

		steps 3-5		10.67 min

		step 6-7		<1 min

				15 min





						Uptime







						CIPs







						Unplanned

						downtime





						Yield





								2007								50.3				1 bag								1 bag				40 bags

						Batch Size

						lbs				2007								50.3				1 bag								1 bag				2012



								3 min								8 sec				10 sec				6 sec				6 sec				<1 min

						Cycle Time

														1 min				5 sec				<1 sec				<1 sec				10 min 40 sec





						Energy Used

										? Forklift 				? Forklift				? Bagger				? Sewing				0				0				? Forklift				? Forklift





						By-Products

										1 label/tote







						Quality







Weigh Full Tote

Load Bulk Bagger

Fill Bag

Sew Bag

Weigh Full Pallet

Storage

Stack Bag onto Pallet

Label

Pallet

Full tote (any SKU)

Paper Bag (50#)

Label

String

Slip Sheet

Weigh Bag

ORDERS

Empty Tote



Retail Packaging

				RETAIL PACKAGING LINE: CURRENT



		Total Productive Time [hours]

		step 1		0.17

		steps 2-6		8.30		9.06

		step 7		0.17

				8.63		9.39



																																								bpm		bags per minute

																																								cpm 		cases per minute

						Uptime

										10 min				2 hr 12 min				2 hr 12 min				3 hr 20 min				1 hr 24 min				1 hr 22 min								10 min





						CIPs







						Unplanned

						downtime





						Yield





								2007

						Batch Size

						lbs				2007				????



												3.75 sec				1 sec				6 sec				20 sec				19.46 sec				5 sec

						Cycle Time						16bpm				16 bpm				10 bpm				3 cpm				3.08 cpm

										10 min				<1 sec				1 hr 9 min								1 hr 24 min				0 sec				9 hr				10 min





						Energy Used

										? Forklift 				? Vertek												0				0								? Forklift





						By-Products

										1 label/tote												Label backings				label backings







						Quality						FILM		95.20%







Load Vertek

Pack Retail Bags

Check seal

Label bag

Box bags into case

Storage

Stack case onto Pallet

Pallet

Full tote (any SKU)

(2) Labels

Slip Sheet

ORDERS

Empty Tote

film

Build case

flat case

product label

lot code label

packing tape

packing tape

Label

1

2

3

4

4b

5

6

7



Retail Packaging 2

				RETAIL PACKAGING LINE: JIT



		Total Productive Time [hours]

		step 1		0.17

		steps 2-6		5.83

		step 7		0.17

				6.16

		∆t [hours]		-2.47		-3.23





						Uptime

										10 min				5 hr 50 min																								10 min





						CIPs







						Unplanned

						downtime





						Yield





								2007

						Batch Size

						lbs				2007				????



												10 sec				1 sec				6 sec				20 sec				20 sec				5 sec

						Cycle Time						6 bpm				6 bpm				10 bpm				3 cpm				3 cpm

														< 1 sec				< 1 sec				48 sec				<1 sec				<1 sec				5 hr 50 min





						Energy Used

										? Forklift 				? Vertek												0				0								? Forklift





						By-Products

										1 label/tote												Label backings				label backings







						Quality						FILM		95.20%







Load Vertek

Pack Retail Bags

Check seal

Label bag

Box bags into case

Storage

Stack case onto Pallet

Pallet

Full tote (any SKU)

(2) Labels

Slip Sheet

ORDERS

Empty Tote

film

Build case

flat case

product label

lot code label

packing tape

packing tape

Label

1

2

3

4

4b

5

6

7



Retail Packaging 3

				RETAIL PACKAGING LINE: PREPRINT



		Total Productive Time [hours]

		step 1		0.17

		steps 2-6		3.50

		step 7		0.17

				3.83

		∆t [hours]		-2.33		vs. sheet 2

		∆t [hours]		-5.56		vs. current





						Uptime

										10 min				3.5 hr																								10 min





						CIPs







						Unplanned

						downtime





						Yield





								2007

						Batch Size

						lbs				2007				????



												6 sec				1 sec				0 sec				20 sec				20 sec				5 sec

						Cycle Time						10 bpm				10 bpm						10 bpm		3 cpm				3 cpm

														< 1 sec				48 sec				6 sec				< 1 sec				< 1 sec				3.5 hr





						Energy Used

										? Forklift 				? Vertek												0				0								? Forklift





						By-Products

										1 label/tote												Label backings				label backings







						Quality						FILM		95.20%







Load Vertek

Pack Retail Bags

Check seal

Box bags into case

Storage

Stack case onto Pallet

Pallet

Full tote (any SKU)

Slip Sheet

ORDERS

Empty Tote

film

Build case

flat case

product label

lot code label

packing tape

packing tape

Label

1

2

3

4

5

6

7



Film Cost

				PP film		labels		Preprint				cost of plates

		quality		95.20%		99.00%						$   4,725.00

		cost

		feet		5070

		impressions		5678		3500

		labor cost		$   40.00				$   40.00

		labor hours		5.83				3.5

		total cost		$   233.20		0		ERROR:#DIV/0!

		weight





Recycling impact

		Description		Supplier		PN		qty/unit		MOQ [units]		Order frequency / year		material		weight / unit [lbs]		weight / year [lbs]

		White 2x4 Labels		Uline		S-5035		2750		4		4		Silicon coated PP		5.16		82.56

		Kraft 2x4 Labels		Kenco		384X2TNKN-H-6210X				4		4		Silicon coated PP				0

		Kraft 2x4 Labels		Kenco		382X6TNKN-H-6210X				4		4		Silicon coated PP				0

		Pink 2x4 Labels		Uline		S-8597P		2750		4		4		Silicon coated PP		5.08		81.28

		Lot Code Labels		Uline		S-11289		10200		4		4		Silicon coated PP		3.72		59.52

		Retail Labels		Total Label USA				3500		1		27		Silicon coated PP		6.26		169.04

		Retail Case Labels		Total Label USA				3500		1		9		Silicon coated PP		2.66		23.96

		Hairnets		Uline		S-10480W		100		3		3		PP		0.65		5.85

		Bearnets (black)		Uline		S-17937BL		100		3		3		Nylon		0.46		4.14

		Earplugs		Uline		S-17016		100		1		3		PE foam, brass grommet, PVC cord		0.89		2.67



		Total																429.02



https://www.uline.com/Product/Detail/S-5035/Barcode-Labels/Industrial-Thermal-Transfer-Labels-4-x-2-Ribbons-Requiredhttps://www.uline.com/Product/Detail/S-8597P/Barcode-Labels/Industrial-Thermal-Transfer-Labels-Fluorescent-Pink-4-x-2-Ribbons-Required?keywords=S-8597Phttps://www.uline.com/Product/Detail/S-11289/Barcode-Labels/Industrial-Thermal-Transfer-Labels-2-Up-1-1-2-x-1-Ribbons-Required?keywords=S-11289https://www.uline.com/Product/Detail/S-10480W/Head-Protection/Polypropylene-Bouffant-Caps-24-White?keywords=S-10480Whttps://www.uline.com/Product/Detail/S-17937BL/Head-Protection/Nylon-Honeycomb-Beard-Nets-Black?keywords=S-17937BLhttps://www.uline.com/Product/Detail/S-17016/Disposable-Earplugs/Laser-Trak-Metal-Detectable-Earplugs?keywords=S-17016

Lighting Cost

		Room		Lightbulb		cost		quantity		lumens		watts		hours/day		days/year		kWh		cost/kWh		cost/year		kWh/year		Total lumens

		Parts		T8				4		1800		15		6		312		0.09		0.13		$   3.65		28.08		7200

		Parts		T8				4		1800		15		6		312		0.09		0.13		$   3.65		28.08		7200

		Bulk Bagging		T8				32		1800		15		14		312		0.21		0.13		$   8.52		65.52		57600
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Thank you
◦ Land Acknowledgement

◦ Montana  Sta te  Unive rsity is loca ted  upon  the  hom elands of ind igenous peop les: peop le  with  p roud  
he ritage , a  vib ran t p re sen t, and  a  b righ t fu tu re . We  acknowledge  the  Assin iboine , Blackfee t, 
Ch ippewa Cree , Crow, Gros Ven tre , Kootena i, Little  She ll, Northe rn  Cheyenne , Pend  d ’Ore ille , Pla ins 
Cree , Sa lish , Sioux, Hida tsa , Mandan , Arikara , and  the  othe r ind igenous na tions of th is region  in  the  
past, p re sen t, and  fu tu re . We  recogn ize  tha t th is rich  hum an  tapestry is cen tra l to  our institu tiona l 
m ission  of lea rn ing, d iscove ry, and  engagem ent.

◦ Montana Pollution Prevention (MTP2)
◦ This p roject was funded  by the  Environm enta l Protection  Agency (EPA) Pollu tion  Preven tion  gran t 

(EPA-HQ-OPPT-2022-001; 66.708). It has not been  form ally reviewed  by EPA. The  views expressed  in  
th is pub lica tion  a re  sole ly those  of the  au thors and  do not necessarily re flect those  of the  Agency. 
EPA does not endorse  any p roducts or com m ercia l se rvices m entioned  in  th is pub lica tion .

◦ Montana Department of Agriculture Specialty Crop Block Grant (MDA SCBG)
◦ Funding for th is p roject was m ade  possib le  by the  Montana  Departm en t of Agricu ltu re ’s Specia lty Crop  

Block Gran t Program  th rough  gran t 21SC07016. Its con ten ts a re  sole ly the  re sponsib ility of the  au thors 
and  do not necessarily rep resen t the  officia l views of the  Montana  Departm en t of Agricu ltu re .
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