


Hops cost of production

Great Lakes Hop & Barley Conference
Detroit City, M|
March 2, 2017

J Robert Sirrine Dan Wiesen Julian Post
Senior Extension Educator Renaissance Man  Crop Technician
Michigan State University  MENSA President  University of Vermont
sirrine@msu.edu bgﬂ Fighter

Empire Hops

s - -




Hop Value-
Chain

Grow Hops l ‘
Hop Harvest

Marketing/Sales

e T

Mlets

cone

&

Hammer Mill & Pelletizer



Considerations
e Scale

o Efficiencies
e Can you do it all?

$ grow->sc11€s?

« Should vou do it all?
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HOP FINDER Newly updated versions released November 2016! The following Hop Enterprise Budgets have
been developed by Michigan State University and the University of Vermont!

NEWS & MEDIA 5 Acre Hop Enterprise Budget

10 Acre Hop Enterprise Budget
GROWER TOOLS
20 Acre Hop Enterprise Budget
RESSARCH & The 2015 Estimated Cost of Estobiishing and Producing Hops in the Pocific Northwest”™ published
TECHNICAL by Washington State University, is avallable below. This version is marked "draft’, however, it is the

final version.

INFO HUB 2015 Hop Enterprise Budget
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Appendix B. Build-Out Labor (5 Acres)

hern #Persons Hours/Person # of Hours  Cost/ Hour* Total Cost

Unloading Delwvenes 1| ) 8 $20.00| $160.00
Discing ] N 4 $20.00| $80.00
‘Marking 4 16 64| $20.007 $1280.00
Drilling 2| 0 80| $20.00| $1600.00
Pole Layout 2| ) 16 $20.00| $320.00
Raising Poles 2| 16 32| $20.00| $640.00
'Tampng Poles N 247 9% $20.00 $1920.00
Drilling Anchors 2| 24 48| $20.00| $960.00
Pitching/Locking i anchors N 32 128 $20.00| $2560.00
Concrete 4 ) 32| $20.00| $640.00
Layout Cable 2| 20 %0 $20.00)| $800.00
Stretching Cable 5 50 300 $20.00| $6000.00
Planting 7| 24| 168 $20.00| $3360.00
Irngation 4 32 128 $20.00| $2560.00
Fumigation ($400/ac) ' ' ' $2000.00
*contracted out ‘
TOTAL LABOR $24880
1 acre $4976



Appendix C. Equipment Costs (5 acres)

Item ¥ of Units Cost / Unit Total Cost

Airblast Sprayer 1 10,000 $10,000.00
Weed Sprayer ! $1,500 $1,500.00
Tractor ! $30.000 $30,000.00
Disc ! $1.000 $1.00000
Weed Badger ! $1,000 $1,000.00
Mower | $2.500 $2.500.00
Walk in Cooler (11" x 17" x 8) ! $4.000 $4,000.00
Harvester, HopsterSP (PTO-powered), ~120-140 bines/hr 1 25,000 $25.000.00
OQast (77) ! $7.500 $7.500.00
Baler (RB40) ! $6,500 $6,500.00

| Twining sled/scaffold $4000- $15,000 1 $6,000.00 $6,000.00
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Appendix E. Insurance Detail (1 Acre)
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Trabia (51000 covernge por scre=$10/aciw) ) LS 10 w s 0 L BE | 0
Pesk Sesan [Mops o procesn)
Crop Storage
.
CargodTraran (5250000 coversgel
Dovarugecn in Farm Operstor
TOTAL INSURANCE 3 K o 3 4 3 14 8 172 8 99

"okt o 4 covered st Dmed am Aronca paits Covmagn mciudes sQupanect neopdes, andd Bbor 10 vt g baves

FEcrance Fie Y | 00 Bavorm. U Nortwee! LLC
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SO RTen FOryoar s 1000 BDaR0M “ 300 - SL0 7 W0 1D« SI0T PO AT VR COR
Trala §9 000 gor acre » 310 per acre

Cargomarss & & N CON DSOS ON N MARTLrs 1053 vEut NMCH Growirs ¢ LAYy A50ne 5250 000 wilh &% Al CON Mound 52 200 The ORMMNQgs wit
Y 10 COme S5 Wi & Dor Bc1e Sonl 1ot TS COwErags s 4 100 S0 grower will have B Mte SIPONe O & 40 REDed & & 2000 Acte roeer 30 THre B an
CCONOMYY OF CAM 1 WIPeT FOWENE o7 BN DAFICUAN COWIragE

"”0” LR .- u.-m*. - ew \"*ﬂmﬂ”mm-l-ﬁ—w
Yo MOM VARLAOW vamety I Once agan & Qrower wih SO0 A0es of hops W QOINg 10 Naww NG LT DO MASION SIDORIY 53 & gromer Wi J 000 acres

L I i e L I

Dar@oon of W e I00ns (D0 X3 AMumng 318 (OG0

mrance Fve Pree & el Waxows, Payre West

Orowing Crop = HOD4 + 31 00 e Dav 3750 OF vaRst COMSOMBDITWR BN MIFe0  YOU MUl NFe 1007 Of 30 Iwnad See0s vl yWia Th you #3880 '
NrvEEE PIVW Do NN w8 A, CORESE. LIgNIWg Ter. #00 Covaragd I SMr rQons My wiry D860 O sealler DaDeTrs COverage moudes
6 30 VIOAD A8 Wl B QtR EaeNd 12 Nirvest Sut 18 & COVed ever

Trods Covetnge - 51 00 20¢ §100 of Ylssd vt Ortwirs Wil 501 & vlu 10 Fiase Div B000 (utullly Sr0und 375007 A0d Sust Neure 100% of o
Falnedtwred Bekds  Th Sayd Kr T SCOMIPUCTON O Mot Of & SUMI0ed Dokl ADOVE A JVen SEALCIDM  THhare Ire very few growers P Duschuase T
FEga I ocess - § 157 per $100 of estue o e 4300 Says of harvest Covers hope S3m e pckar 15 0 B 0G0 1 Dale atie swating Saevery

e wa

Crop SKrage - 3 303100 of Moo goodt. Thm 1384 wil viry Wiy Sepending 50 he MCRAge 1Ry 300 CONBBONT A%E WA o Moage For Our Caents Bt
w50 eXRNOed EETIQE DeACS Or Wl e Croouc! SNecty e DACE & MECA/ I KIOCR FYTUGRDWE SORCY BRICHh SO UG 1N GO ANd O el axperave

Trarmt - 3 005000 of Wnt uned for BUSAeron  Ths 155 il viry Gepenaing on P Sl Dochased. SO Growers 3001 Gven Duy § 58 e Drokery ek up
Dwrgton 1 Parreng Oparators OOFO! - § 29 par 3100 of vate  Ths mumter & genaraly Saicussied of of P b it of P Sropectod pears Aarveiied O%



.

- |4|‘.|‘|0:|0]'!0,|I

. |
| |

- —




Expenses
Hopyard Infrastructure
e Build-out Labor

E ._.qulpmen’t

e Annual E Expenses

e Field
e« Harvest & Post Harvest

e [.oan

e Farm Overhead



Expenses

. Hopyard Infrastructure
* 14 x 3.5 spacing
* 1778 strings/acre
« 889 hills

* 55 poles
* Build-out Labor

« Equipment

 Annual Expenses
« Field
« Harvest & Post Harvest
 L.oan

« Farm Overhead
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Irrigation

75-80% of total annual hop
water use occurs after mid-June

Greatest daily amounts late July-
early August

Majority of roots are in top 4’

Hops usually extract 50-60%
from top 2’, but can extract
water from 8" or below

Overall use around 30
inches/year, depends on season

S-right size your well, different
zones for different cultivars

% Cumulative Use
coB8ES8388S

A 4 a2 & 2 2 2 0 2 2 b ]

April May June July Aug. Sept.

Fig. 1. Cumulative water use of hop during the growing
season.

Evans, R. 2003. Hop Management in water short periods. EM4816. WSU Extension Bulletin



Expenses

» Hopyard Infrastructure

e Build-out Labor
» Equipment
» Grow only?

» Grow, harvest, dry, bale, store?
 Scale?

» Annual Expenses
o Field
« Harvest & Post Harvest
« Loan

e Farm Overhead




Appendix C. Equipment Costs (5 acres)

Item ¥ of Units Cost / Unit Total Cost

Airblast Sprayer 1 10,000 $10,000.00
Weed Sprayer ! $1,500 $1,500.00
Tractor ! $30.000 $30,000.00
Disc ! $1.000 $1.00000
Weed Badger ! $1,000 $1,000.00
Mower | $2.500 $2.500.00
Walk in Cooler (11" x 17" x 8) ! $4.000 $4,000.00
Harvester, HopsterSP (PTO-powered), ~120-140 bines/hr 1 25,000 $25.000.00
OQast (77) ! $7.500 $7.500.00
Baler (RB40) ! $6,500 $6,500.00

| Twining sled/scaffold $4000- $15,000 1 $6,000.00 $6,000.00




Expenses
» Hopyard Infrastructure
o Build-out Labor

. _.qulpmen‘f

+ Annual Expenses

 Field
e Harvest & Post Harvest

e [ .0oan

e Farm Overhead
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» 1778 strings/acre (2 per plant)
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htto://roguefarmsblog.wordpress.com/categorv/crops/hops-cropns/
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Training
labor

date affects yields

* 3-4 bines
* Clockwise only

* Timing-Cultivar and weather
dependent

* Will likely have to re-train

!







Lessons Learned: Training Date

1970-1973 Studied the effect of the date of training

a. Yield 'j 2
b. Length of cones ' . . ::
¢. Number of shoots I ’.2 12
d. Density of setting (# cones per 10cm of shoot) -1 ' 17
e. Mean length of shoots I-{ Q-] 18
| 15

Yield Reductions " 8 14
Late training (June 1) =38.5% ‘J | 13
Early training (May 4) = 10.3% Kot B

TAKE HOME: the date of training principally  perod of training . 12 2 V. 1L
affects the yield of cones and their quality

RybaCek, V. 1991. Hop Production. Developments in
Crop Science 16. Pg. 205



Insect, weeds, disease control







MICHIGAN STATE
UNIVYERSITY

Extension
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Tissues tests and Soil tests
Recommended fertilization rates:
Nitrogen (N) = 150-200 Ibs/acre total
April-May with urea (40-0-0) every week (100 Ibs: 25 Ibs
each week)

Mid-May: Triple 16
End-May-burn/prune back flag shoots
June-75-100 Ibs liquid N (28N solution)
Boron, Iron, Manganese, Zinc, Copper
Phosphorous (P) = 60-100 Ibs/acre
Potassium (K) = 100 Ibs/acre (potash)
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Optimum Nutrient Ranges

NUTRIENTS
Nitrogen (%)
Potassium (%)
Phosphorous (%)
Calcium (%)
Magnesium (%)
Manganese (ppm)

Iron (ppm)

Copper (ppm)

Boron (ppm)

Zinc (ppm)

% Sulfur Sampled Basis
% Sulfur Dry Matter Basi
Mo

Na

NO3 ppm

JOHN | HAAS

149-25
0.29-0.6
0.79-1.2
0.24-08
25 - 150
30-60
10- 25
24-75
24 -50
0.16 - 0.32
0.16 - 0.32

0- 1400
4000-12000

Plant Analysis Handbook Il
Vegetative Stage- Reproductive stage
Pre-Bloom & Full Bloom
3.2-5.6 2.13-3.93
16-34 0.97-2.55
0.27-0.54 0.18-0.43
1.03-257 3.09 - 6.05
0.29 - 0.67 0.55-1.71
45 - 125 50 - 150
44.3-979 35.4-151
8-29 5.7-16.6

17.6-63.2 48 - 150
23.2-108 194-57.1
0.2-034 0.18-0.30
0.2-034 0.18-0.30
05-3 1-5

10
55

0.25




Expenses
Hopyard Infrastructure
Bullci out Labor

. qulpmen‘f
+ Annual Expenses

. Field
« Harvest & Post Harvest

e [.oan

e Farm Overhead



f Bav. State Research Center for Agriculture ”:-. )
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Hop Research Center Mod

The Right Time to Harvest Optimal Yield and Quality
A. Lutz, J. Kneidl, E. Seigner , and K. Kammhuber
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Transport to the Picker

Degradation potential
* Distance?

* Humidity level?

* Time of harvest (early a.m. or noon)?
* Temperature at harvest?
* Cost

In terms of the drying process picked
hop cones can be regarded as a living
organism whose basic life processes,
particularly respiration, are continuing.
They first react to being removed from
the plant by a higher intensity of
respiration. Rybacek, 1991.




Picking

Considerations
*Acreage

*Speed (bines/hour)
*Drying capacity

* Pelletizing capacity
*Storage

*555

*Varieties
*Scheduling!!

http://brewpublic.com/brewpubs/in-hop-pursuit/



Used Wolf 2014-2015 price list

* Type 1 $15,000.00 lim. supply
* 140 - 5 drum $23,500.00

* 140/170 -7 drum $25,500.00

* 220 $40,000.00

* 280 $45,000.00

* 400 $85,000.00

* Pellet mill w/ vac bagger $85,000.00

* Drying floor w/ heater $7,500.00

* Baler $6,500.00

Note: Does not include shipping, build-out, electrical panel
513 video










WOLF- WSZ Pre-Collection

Coarse Collection before Cleaning
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» The interdependence of picking and drying is very difficult to accommodate, it
requires a matched efficiency and similar operation rate of both parts.
* The efficiency of the whole centre depends on the drier, which influences the

other components.

Rybacek, V. {ed). 1991. Developments in crop science 16: Hop Production. Elsevier. Amsterdam.

e Matched to the WHE-513. 30-40 Ha

* [80-360kg/per drawer

* Each drying cycle about 4 hours
* Two yr, 2 phased project ~83 million dollars




Extension

MICHIGAN STATE

i NINYIEERSI

Lessons Learned: Drying

Drying is regarded as the most important operation in

the harvesting process.

* The basic process around which the hop harvest should
be organized

* Therefore, the preceding operations, both in time and
volume, should be matched to the speed of the drier.

Wwe cannot dry without heat

Rybacek, V. (ed). 1991. Developments in crop science 16: Hop Production. Elsevier.
Amsterdam.
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Extension

Factors that influence drying

. air velocity

2. air moisture content
3. bed depth
4. air temperature

Contribute to the effectiveness of drying and the resulting
aromatic, physical, and storing properties of dried hops.




Dryer Types

* Bed

* Louvered
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Conditioning

Considerations

*Humidity- (In 2 hours you could go
from 9% to 13% moisture)

*Throughput and timing
*Space requirements
*Food safety?

* The hops are left in these heaps for 12 hours in a staged process known
as “conditioning”.

* The heaps are re-piled for a further 12 hours across the floor in which
time the moisture level continues to equilibrate to ensure consistency
prior to baling.

* Target moisture level for our hops is around 9.5 % (+/- 1 %) which
requires a high level of patience and skill to achieve.












Baling

Considerations »
° T.mmg : | It lelaboatt <«
* Quantity of hops -
* Size

» SS baler

* Storage

* Transport

“Whole leaf hops are voluminous, but
turning them into a bale makes them
more compact and stackable, and
overall easier to store. It also cuts
down on oxidation, which affects
brewing quality.”

tthinkaboutbheer com®







Global Cold Chain Alliance
» Optimum storage temp. is 24 to 28°F (-4.44 to -2.22°C)
at a relative humidity of 70 to 85% relative humidity,
with little air movement to prevent excessive drying.
» Sufficient space should be allowed around the bales for
ventilation, so that any heat generated in the bale may
be dissipated.

» This is particularly important immediately after baling."




Hop Analysis Services

Harvest Package $50
* Combining Brewing Values and Dry Matter analysis
Hop Profile Package $130

* Combining Brewing Values, Oil Content and Volatile Oil Profile @nalxses, this package is
designed to help customers determine the alpha acids, beta acids, hop storage index and
oil content of their hops.

Brewing Values $35
* Alpha acids, beta acids, and hop storage index (H.S.1.) values
Dry Matters $20

* Dry matter analysis provides growers with the necessary information to forecast peak
harvest windows based on hop cone maturity

Oil Content $20

* Provides a value for the volume of oil in a hop sample

Volatile Oil Profile $100

* Volatile Qil Profile provides a specific value for the most important oil compounds

(\AlphaAnalytics




Pelletizing

Considerations
* Temperature
*Time
*Final product (eg. t-90
or t-45)
*Machine type
*Machine $$

*Facility

g -
lv" Q,,,'f-,
/4,1‘ '7.

. pellets- preferred
storage method

* increased density-
less surface area
exposed to oxygen




* Pelletizin http://www.youtube.com/watch?v=hn3nc1UBiNY

350-1000 Ibs/hour
Max- 50 C around 120 F http://www.makepellets.ca/Hophead%202-1.ijpg




Considerations

* Oxygen and Photosensitivity

* Hops are photosensitive and, therefore, long exposure to light changes
their biochemical structure as is shown by a typical red-brown colour,
which is commercially undesirable.

* Package size and quality
¢ 3-ply Al-folium bags under inert N2 atmosphere-vacuum sealed
* Cold storage-YES



ol A

Packaging:
» Pellets are packed in laminated foils with an aluminium layer as a
barrier against diffusion of oxygen
» Sealed under inert gas and/or vacuum packed
» Foil material used meets all food mdustry packaging regulations.
* Residual oxygen content in the foil packs is < 2% by volume
« Pack sizes are available from 1 kg to 500 kg



CRYSTAL

T-90 HOP PELLET 44LBS. NET WT.

‘[/
LOTs G- CRI4213

ALPHA: 8.8%
BETA: 9.2%
H.S.1: 0.227

WWW EMPIREHOPSFARM . COM
MADL N MICHIGAN-
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ROY FARMS, INC

MOXEE WA USA

Are Roy Farms hops traceable
back to field origin and chemical
treatment?

Absolutely!

Back about 10 years ago it became ~ Traceability and food safety

' arent: that | R A pe ted tc concerns (and data gathering) do
apparent that brewers wanted to Lot it 4t hariast. oub attention i
know more about food .\'iltL‘l_\" data gathering and reporting are
1ssues related to their hops—what core elements of assigning

harvested crop to inventory and

chemicals had been applied, how o .
logistical planning for sales.

close to harvest they had been
applied and more.

GLOBALG A,
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NEWS & MIDA Best Practices

Farm ooerstions vy Dased ON this! &Quament and Other 1esources.  Mowe ey unoue., M "o Prowers $houd comt 0
GROWER TOOLS COMNUOUS IMOrOovement Of arming and Parvesing oractices and Crop Quality. SoMe growers Suladr De 10 third-party
sucitnd Qualty comiedl prograrma such o GLOBALG AP and USDA GAP Some cusiomens (hop merchast companies and

brewery) Drovide S0eCINC O daNnce 10 they growers Sor 100d sa'ety andd Oue By COMUIOI practices

RESEARCH A
TROMMNICAL Over e next few yoars Hop Growers of Amenica will deveiop severa! "Best Practices”™ modules that will afiow growers %0
selCorty the care and Merhion ey Mrvest in ey O00, MunNag CuUtoOMmers rMeCeive DOOE INM Ate Safe anC COMuSie™y
hQh " guelty
INFO w8

Whie Stute MmOy Wil ondy 0o svalabie In the NMemSer Aree of Ts webslte, we e Food Salety practices ourng hop
harvest e ORCaly mportant for af growers, reQardiess of memdershp n HGA. Tha sef-cenicaton Food Safetyarvest
M ectens PrOGram that & cormslont with third-party Cartifed programs Rim Been deveioped, and Nciudes fermdiates o

My of e cocuments you will reed 1o document your practoes

FOOD SAFETY MODULE 1 - HARVEST PRACTCES
MOOULE 1 ATTACHMENTS




Marksting and.sales

* Quality Craft product

* Consistent supply

* Sustainable pricing for them

* Local relationships with hop farms
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«NEW BREWER
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SUASNatIonal Agricultural Statistics Service
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TOP 10
EXPANDED POUNDAGE
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VAR'ETY SHO" I AL ot y OF OTAL POUNDS ) A 1Y USH

Tohoma Triple Rivaka
Perle (N2Z)




COST OF HOPS
AVG COST $/POUND
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2014 2015 2016







How important is “local” in purchase

decisions?
Nielsen Surveys: Sum of very/somewhat important
80
70
M Total 21+ m21-34

60
50
40 34 34
30 23 25
20
10

0

Craft Wine

_Source: Nielsen Quick Query Omnibus Survey, 12-17, 2015, (Base: LDA consumers who drink at least several times per year)




Craft Brewer/Beer Share of Beverage Alcohol
By State
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TTB Permitted Brewery Count

7,180 as of 12/31/2016
State Count State Count State Count
Alabama 37 Kentucky 60 North Dakota 15
Alaska 36 Louisiana 34 Ohio 236
Anzona 110 Maine 102 Oklahoma 26
Arkansas 34 Maryland 88 Oregon 304
California 927 Massachusetls 146 Pennsylvania 333
Colorado 386 Michigan 379 Rhode Island 17
Connecticut 76 Minnesota 165 South Carolina 59
Delaware 25 Mississippi 14  South Dakota 21
DC 13 Missourni 116 Tennessee 101
Florida 264 Montana 79 Texas 266
Georgia 69 Nebraska 47 Utah 34
Hawai 23 Nevada 44 Vermont 73
Idaho 67 New Hampshire 73  Virginia 209
llinois 244  New Jersey 96  Washington 424
Indiana 163 New Mexico 86  West Virginia 24
lowa 94 New York 394 Wisconsin 217
Kansas 47 North Carolina 260 omin 33

Source: NBWA and TTB, 2017.
B ————
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UVM Modular hop oast
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Small-scale Ml processors










MICHIGAN GROWN, MICHIGAN PROUD

=*MICHIGANHOPS
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J Robert Sirrine
sirrine@msu.edu




