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Introduction

On May T, 2019 thefirst everFFA Maple Career Development Event (CDE) wdsh8helburne Farms

in Shelburne, VermontA CDE is a competition that is designed to test skill development and prepare

students for careers in the particular @ef focus. CDEs are held for many different disciplines such as
F2NBAGNRI GNIF OG2NJ RNAGAY3IAZ | vy Righikdchodtdreerahdy Rf Ay 3@ ¢ K
technical centers as a way to assasé dzR Engwledige and compare results between schools that are
teachingsimilarmaterial.! RRA G A 2 y I £ & Way fobstudeits té BIiNIR&r cledentidlsith

students often incluihgtheir CDE experience on their resusne

The maple industry in Vermmb has grown more than threefold in the last twenty years. Such growth in
an already established industry demonstrates that individuals carajsirtccessful business or start their
own. Students who understand the latest research on sap and syrup produeill be better prepared
and effective sugar makersringing this traditional productand skillinto the next generation.

TheMaple CDE was designed through a collaboration between Vermont high school agriculture/natural
resources instructors, UVM Extgon Maple Specialigtlark Isselhardt, and UVitaduatestudent,

Lynn Wolfe Additionally, amaple manuatlesignedo provide upto-date, sciencédased information on
maple syrup production and serve as a reference to prepare students for the Maplea@zEeated
Shelburne Farms and UVM Extension sponsored Lynn Wadfevelop theMaple CDEand associated
materialsas her graduate project for the UVM Field Naturalist and Ecological Pla@racigate

Program.

Eventdescription

The purpose of the Maple CDE wadlligstrate the wide range and complexity of subjects required to
produce high quality maple syruffthe CE assessedl (i dzR Bngwledigathrough handson exercises

and traditional test questionsStudents from schools around Vermont compebe both individual and

team events during the 2 % holtaple CDE.The individual competition included foseparate

stations (1) tools and materials(2) syrup grading(3) tapping skills, an@) general knowledgeThe

tools and materials section requitestudents to identify the name and use of a variety of tools related

to sap and syrup productionThe syup grading portion requirg students to correctly grade several
samples of syrup and determine if they meet the standard for pure maple syrup in terms of color, clarity,
density, and flavor. The tapping skills section askstudents to determine if propetapping guidelines
werefollowed on a select number of tree3.he general knowledge sectiontedtd (0 dzZRSYy 14 Q 1y 26 f S
of maple production from tree identification teyrup salesThe 2019 Maple CDE exam can be viewed in
Appendix AThe team event requid groups of four students to work togethéw install a lateral line

from a tree to a preinstalled section of mainline.

Tools andnaterials
The toolsand materials station included 17 numbered items that students had to identified by name or
function.

Tools and materials used in 2019 Maple CDE

1. Onehanded tubing tool 4. Tapping drill bit vs. carpenters drill bit
2. Twohanded tubing tool 5. Tapping hammer
3. Mainlinetubing tool 6. 5/16 tubing



7.
8.
9.

10.
11.
12.

Mé YIFEAYTAYS
Sight level

Check valve spout

Non-check valve spout
Lateral line straight connector
Lateral line Tee

13.
14.
15.
16.
17.

Mainline saddle entrance fitting
Manual wire twister

Wire tersioning device

Hose clamp

Pressure gauge

Complete list of tools and materials that could be used in future Maple CDEs

Maple educators and industry professionals collaborated to create a list of the most commonly used
sugaring tools and materials that would be appropriate to use in future Maple CDEs. A photo guide of
this list can be viewed iAppendixB.

1.
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Onehanded tubing tool

Twao-handed tubing tool

Mainline tubing tool

Mainline punch

Drill

Tapping drill bivs. carpenters drill bit
Tapping hammer

DBH tape

3/16 tubing

. 5/16 tubing

ME€ YIAYEAYS
15 YFAYyfAYS

. 12.5gauge wirg/support mainline)
. 14-gauge wirg(side tie)

. Sight level

. Hydrometer

. Hydrometer cup

. Digital refractometer

. Optical refractometer

. Check valve spout

. Nontcheck valve spout

. Spout remover

. Lateral line straight connector
. Lateral line slide fitting

. Lateral line endine hook

. Lateral line tee

Syrupgrading
The syrup grading statidncluded five syrup samples that had to be correctly graded for color, clarity,
flavor, and density.Sudentswere requiredio use avarietyof instruments (hydrometer, optical
refractometer and digital refractometer) to determine if the sample density was within acceptable
limits. Students had to determine the color grade of the syrup using a Vermont temporarggykaid

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

50.

Rightdeadendtee

Left deadend tee

End ring

Mainline saddle entrance fitting
Mainline plug

Mainline plastic coupling
Mainline plastic tee

Mainline quick coupler

Wire tie

Manual wire twister

Wire tensioning device

Cable grip tubbing puller

Wire cutter

Filter press

Diaphragm pump

Gravity filter (cone)

Vacuum pump

Releaser

Hose clamp

Nut driver

Pressure gauge

Tubing cutter

Temporary maple syrup grading
comparator kit

Permanent maple grading comparator
kit



and check for claty visually. Students were also asked to determine if the flavor was acceptable Grade
A syrup or if it fit the definition of Processing Grade syrup.

Figurel- Syrupgrading
Students participating in the 2019 syrup grading istatat the Maple CDE
(Image sourc&ilva, 2019 (left) Isselhardt, 2019 (right)

Tappingskills

The tapping skillstationincluded fourpre-tappedsugar maple log€ach sugar maple log had a tap
hole, seated spout, dropline, tee, and previous years tap hole scars (artificially iBad#gnts were
asked to determine if each stem had been tapped corrdudiyed on relation to other tap holes, how
the spout was seatedhe angle of the tap hole, and the length of the drop line. If the student
determined that the stem was not correctiggpped,they were asked to identify what mistakes were
made In addition to the questionstudents were able to seenaducational disfay of tapping

provided by sugar maker Dave Folino from Hillsboro Sugarworks of Starksboro, Vermont. The display
was a 4foot section of sugar maple stem with a history of tapping that had been turned on a lathe to
expose the tap hole stain. This dispddipws students to see the importance of promoting good stem
growth and of spacing tap holes.

—

Figure2- Tappingskills

Image of educational tapping display (left) and studdifliag out exams at tapping skills station (right)
(Image sourcésselhardt, 2019



Generaknowledge

The general knowledge station included 33 multiple choice questions. The questions covered a wide
varietyand complexity of subjectanging from treedentification and sugarbush management to maple
syrup production and syrup sales.

Figure3- Generaknowledge
(Image source Isselhardt, 2019 (left) Silva, 2019 (right))

Teamevent

¢tKS G4SIFIY S@Syidi NBIldZANBR SIFOK GSIFY 2F F2dzNJ 4G dzRSy i
and connect the tubing to a preinstalled sectiorook mainline. Each team was given a selection of

tubing, fittings and tools They were allotteé maximum of 48ninutes to accomplish this taskhe

tubing system was tested by introducidga | LJ  ab thetap Sfk. lateral lindo a designated

collection point The system was scored based on the quality of tubing installation {Sighight

Downhill), quality of connections (appropriate fittings selected and properly connected), and the
a2aisSyQa | 0Af AThetedmRevettBoprR stz€etiusatl Aytjudiiestbe viewed in

Appendix C.

Figure4- Teamevent
Student installing mainline saddémtrance fittingg t ST 0 ' YR Ay (i NP Rtdobedyod ¢ al LIk
sugar maple tree connected to the top of the lateral line (right)
(Image sourcésselhardt, 2019 (lefpilva, 2019 (righ})



Maple CDHevelopment

The Maple CDE was developed through a collaboration between Vermont career and technical center
high school agriculture/natural resources educators, UVM Extension Maple Specialist Mark Isselahardt,
and UVM graduate student Lynn Wolfeventeercareer andechnical center educators were

interviewed to learn about their current maple curriculum, what skills/knowledge they believe are
important for students to gain, if they would participate in the Maple CDE, what resources they would
need to prepare studentor the CDE, and if their students express interest in working in the sugaring
industry.A list of teachers interviewed for the project can be viewed in Appelddbive classrooms

were visited to observe students participatimgtheir agriculture/naturdresources class, talk to

students about maple syrup production, view thehoolssugaring operation/access to resources, and
further discuss the development of a Maple CDE and associated resources with edubdditienally,

16 maple professionals welinterviewed todiscuss what they feel are essential skills young people
seeking jobs in the sugaring industry should have after completing a sugaring unit at a career and
technical center.

In order to develop a pool of questions for the general knogkedection of the Maple CDifat
represented a range and complexity of topiceontacted mapleducators, researchers, extension
specialists, anthdustry professionals in the United States and Can2daeople submitted multiple
choice questions genetiag a total of 104 possible questions for the general knowledge category.

On March 15, 2019 a working group meeting was held at the UVM Proctor Maple Research Center. A

total of nine people participated including career and technical center educatoid, EX¥ensiorstaff,

anR Iy T OFRSYAO LINZPINIY O22NRAYFG2NI FNRY {l Ayl araol
the pool of questions to make them appropriate for the selected student body.



Results

Fortytwo students fom eight schools participated in the Maple CD&achers provided feedback

regarding the layout and content of the COmhey described the event as running smoothly, being fair,

and recommended that it could be a little longer and more challenging next @e&rteacher stated,

G9l OK ljdzSadAzy Aa AAYLIES IyR &a0GNIAIKIF2NBIF NRI 0 dzi
dzy RS NA& i I Y RA y JExan® werekgBadedImh&dliatélyaaftedthe event was completed using a
Scantron machine.

Individual examresults
Student scores ranged from 55.9 to 94.9. The average score was a 79.1. The score distribution for the

individual exam can be viewedkigure 5.

Score Distribution for 2019 Maple CDE Individual Exam
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Figure5 - Score distribution for 2019 Maple CDE individual exam

Each question was reviewed to determine the frequency at which students answered individual

guestions correctly and which topic areas were considered most difficult. After reviewirgxémes jt

was determined that the syrup grading portion was most difficult with 52% of students answering the

guestions correctlyThe syrup grading judge stated that the studentsrbtiall have the same level of

experience. Some students were not familiariwlitow to use the grading instrumentahile others

were very proficientWheno/S a (i dzRSy G 6+ a 3INI RAYy3I GKS aodzRReé¢ ae
syrup and realized it was clearly Processing Grade syrup. With confidence she tossed the sample cup in

the trash without even tasting it and recorded the correct answer on her ea@m resultseparated

by topic can be viewed in Table BExam results by individual question can be viewed in Table 2.

Tablel- 2019 Individuakxamresulis bytopic

Individual examtopic Percent answered correctly
Tools and Materials 88%
Tapping Skills 87%
General Knowledge 78%
Syrup Grading 52%




Table2- Individualexamresultsby question

38 79%/| General Knowledge
39 95%/| General Knowledge
40 95%/| General Knowledge
41 90%/| General Knowledge
42 87%/| General Knowledge
43 67%/| General Knowledge
44 54%/| General Knowledge
45 74%| General Knowledge
46 69%/| General Knowledge
47 74%| General Knowledge
48 28%/| General Knowledge
49 90%/| General Knowledge
50 46%| General Knowledge
51 69%/| General Knowledge
52 85%/| General Knowledge
53 82%/| General Knowledge
54 79%/| General Knowledge
55 44% | Syrup Grading

56 51%/| Syrup Grading

57 38%/| Syrup Grading

58 74%| Syrup Grading

59 33%/| Syrup Grading

Percent
Question | Answered Individual Exam
Number Correctly Topic
1 97%/| Tools and Materials
2 95%| Tools and Materials
3 97%/| Tools and Materials
4 90%| Tools and Materials
5 72%| Tools and Materials
6 82%/| Tools and Materials
7 97%| Tools and Materials
8 77%/| Tools andMaterials
9 82%/| Tools and Materials
10 79%/| Tools and Materials
11 87%/| Tools and Materials
12 79%/| Tools and Materials
13 95%| Tools and Materials
14 82%/| Tools and Materials
15 92%/| Tools and Materials
16 95%| Tools and Materials
17 100%| Tools andMaterials
18 90% | Tapping Skills
19 97%| Tapping Skills
20 62% | Tapping Skills
21 100%| Tapping Skills
22 100%| General Knowledge
23 100%| General Knowledge
24 100%| General Knowledge
25 100%| General Knowledge
26 100%| General Knowledge
27 100%| General Knowledge
28 100%| General Knowledge
29 100%| General Knowledge
30 82%/| General Knowledge
31 36% | General Knowledge
32 69%/| General Knowledge
33 82%/| General Knowledge
34 59%/| General Knowledge
35 36% | General Knowledge
36 74%| GeneraKnowledge
37 77%| General Knowledge




Teamevent results

Eight teams competed in the team event portion of the Maple CDE. Scores ranged from 60 to 100. All
GSIFrya ¢gSNB lofS (2 &adz00SaafdzZte Ayadlftt | Fdzy OGA 2
lateral line to the designated collection point. The aigiion in scores resulted from deductions that

were given due to differences in the quality of the tubing installation. Seven teams received deductions
because the wire ties were not installed on the mainline entrance saddle fitting. Four teams received
deductions because the fittings were not installed correctly. Three teams received deductions because

the lateral tubing was not tight. Three teams received deductions because they did not use a straight
connector to take the tension off the saddle fittinhwo teams received deductions because the gasket

on the saddle was folded.

Recommendations fduture Maple CDE

Immediately after the Maple COEn of the event organizers, teachers, and volunteers (listed in
AppendixD) met to discuss the event and imprements that could be made for 2020. Discussion mostly
focused on the team event, but recommendations were also made for the individual exam.

Individual examrecommendations
1 Syrupgrading
0 Advise teachers to spend more time instructing students on syragiigg techniques
0 Have temperature readings and temperature conversion charts for the syrup samples
o Display a sign that instructs students to read hydrometer as a hat test
1 Tappingskills
0 Structure the exam so students have to tap their own stump and seat a spout. This will
make it more difficult for the event organizers agehdersbut it is worth the effort to
have students physically demonstrétee skill of tapping.
0 A measuring deviceeeds to be provided so students can measure drop length
1 Generaknowledge
o Students should have access to calculators for the maple math portion of the exam
o0 In 2019 students were tested on the Jones Rule of 86. In future years students should be
requiredto know the revised rule of 88.2. The original Rule of 86 is no longer accurate.
The rule was developed when everyone boiled raw sap. Today many producers boil sap
that has been concentrated through reverse osmosis machines. The original Rule of 86
underestimates production of syrup for concentrate. The revised rule also accounts for
the updated legal standard of syrup which has been changed to6&6f brix at the
time when the Rule of 86 was created to 66.9° bri¥ermont.
0 Questions that require stuehts to stand up and view displays (e.g. twig identification
and questions that have them look at the evaporator) should be clustered together to
prevent students from repeatedly standing up and moving to stations and then sitting
back down at a table.
0 Pages numbers should be included on the exam.

Teamevent recommendations
1 Allow more than one team per school so every student has the option of participating in the
team event.



1 Itis estimated that with the current structure of two judges and using the sarea of the
sugarbush the Maple CDE has the capacity to host a total of 12 teams.

1 It could be longer and include more complex activities. In 28%9ninutes were allotted to
complete the team event, but on average teams only needed 20 minutes to conpéetask.

1 In addition toinstallinglateral lines students should be required to make some repairs.

1 In 2019 event organizers selected the trees that students connected a lateral line to. In future
years students should be required to select their own tree. This would allow students to
demonstrate tree identification and measement skills.

91 Due to the timing othe event students can not actually tap a tree for the team event. However,
they could insert a push pin into the bark to indicate where the tap hole should be placed. This
would require students to demonstrate knowledge of tap hole placement in relatigrévious
years tap holes andbility to look at the whole tree from crown to ground.

1 A measuring device should be provided so students can install drop lines that are the correct
length(F LILWINBEAYL iSfté& onéo0ood

1 Add more lateral lines.

Increase the number déteral lines that teams need to install.

T ¢KS GS+rY S@SyiG a02NB akKSSaG 3 @S SGSNEB GSFY wmnan
from the bucket attached to the sugar maple tree through the lateral line and to flow out the
mainline. Eight common istakes were described on the judges score sheet. Judges deducted
10 points for each mistake. It is recommended that the scoring system change in future Maple
CDEs so all deductions are not weighted evenly. For exaihaleeaminstalls a lateral line
is not tight more points should be deducted than if a team does not use wire ties on the saddle.

9 Additional deductions that should be added to the score sheet include: 1) trash (pieces of
tubing, fittings, etc.) not picked up after team event complet@iiall members of the team did
not participate in the event, 3) drops were not pmeade at the edge of the sugarbush before
installing the other components of the tubing system

=

Generalrecommendations for Maple CDE
9 Include page numbers on the exam
9 Secure Scantron sheets the day before the event.
9 CDE superintendent needs to make sure that all students have officially registered for the event
with Executive Director of Vermont FFA prior to the event.
1 Improve parking area signs so bus drivers parkéncorrect location.

Alternativeteameventtopics

The team event task should change every year to test different skills, especially since it is likely that
some students will compete in the Maple CDE for multiple years in a row. For the 2020 Maple CDE
exam, reviewers recommend keeping the same tubing installation task but altering it to make the task
more challenging. Below are descriptions of other team event tasks that could be used in future years.

Sugarbush installation quoteEach team is provided thia topographic map and basic forest stand
information. Teams are also provided with the number and length of mainlines, lateral lines, taps, and a
list of material prices. With the information provided students are required to produce an itemized
guote and map that shows where the mainlines and lateral linesilalbe installed.



Invoice preparation sapTeams are provided with a scenario where they are in charge of purchasing sap
and creating an invoice for the sap sale. Teams are provided with nurhigatlons of sap, and a table
from the Maple Syrup Digeshat states sap prices based on the sugar concentration of the sap.

Cost analysis of saff:eams are given a partially completed data table showing sap buying records.
Teams are required to fill ithe missing information.

Example: You manage a sugarhouse that purchases additional sap from other producers. You have
agreed to pay the sap supplier 50% of the value of syrup produced from their sap. With the information
provided in the tabldelow calculatehe missing informatin to determine how much money will be
generated from making syrup from purchased sap and how much the sap supplier needs to be paid.
Note: Calculations should be completed using the rule of 88.2. One gallon of sap weighs 11.15 Ibs.

Bulksyrup prices
Grace Grade abbreviation Price per pound
Golden/Delicate GD $2.80
Amber/Rich AR $2.70
Dark/Robust DR $2.60
Very Dark/Strong VDS $2.40
Date | Gal. Sap Grade of | Price of | Gal. of Lb. of | Total Total Price
of sap | sugar syrup syrup sap syrup | gallons | price of | per
content | produced| produced| needed | produc | of syrup | the sap | gallon
pergal. |to ed produce of the
produce d from sap
1 gal. of the sap
syrup
1- 200 1.8 AR $2.70 49 455 4.08 $6141 | $0.31
Mar
4- 378 2.1 GD $2.80 42 100.35 | 9.0 $140.49 | $0.37
Mar

*Teams should be able to calculate the highlighted information. This is a sample table; more delivery

dates could be addefibr the actual Maple CDE team eveBee calculations below.

Calculations for Mar:
88.2+1.8 = 49 gal sap to make 1 gal syrup
200+ 49 = 4.08 gal syrup produced from purchased sap
Convert to Ibs. of syrup = 4.08 gal x 11.15 Ib = 45.5 Ib syrup produced from purchased sap
45.5 b x $2.70 = $122.83 syrup produced
$122.83+2 = $61.41 total price of sap (to be paid to supplier)
$61.41+ 200 gal = $0.31 price per gal of sap

10



Calculations for -Mar:

88.2+2.1 = 42 gal sap to make 1 gal syrup

378+41 = 9 gal syrup produced from purchased sap

Convert to Ibs. of syrup = 9 gal x 11.15 Ib = 100.3§rilp produced from purchased sap
100.35 Ib x $2.80 = $280.98 syrup produced

$280.98+ 2 = $140.49 total price of sap (to be paid to supplier)

$140.49+ 378 gal = $0.37 price per gal of sap

Invoice preparation syrupEach team is provided with a scenahat states the quantity of syrup that
was made, quantity of grades, price per pound, and price per container. Teams are required to create an
invoice comparing bulk sales to retail sales.

Value added productsStudents are supplied with all tools, mais, and recipes necessary for activity.
Each team is required to test the invert sugar level of syrup and make molded sugar candy by following a
provided recipe. Molded sugar candy will be judged on taste, texture, color, and.shape

Materiakinventory andcontacts

The Maple CDE would not have been possible without gmeepsity of industry representatives that
donatedtools, materials prizesand their time to assist with development and execution of the event
The companies that contributedbnations include: CDL USAQOHnNnovations, Lapierre USA, Leader
Evaporator, Shelburne Farms and UVM Extensfoninventory of materials that were donated for the
event can be viewed in Appendix Donor contact information can be viewed in Appenix

Awonderfulteam of volunteersmade theevent happen and run smoothlyolunteers includeddana
Bishop (Shelburne Farms), George Cook (UVM ExteRsitred), Cyrus Grennon Bl Innovations), Liz
Kenton (UVM Extensiolavid Lalanne (CDL USA), and Mdrskabb (Shelburne Farmsnd Mark
Isselhart (UVM Extension). Contact information for volunteers can be viewed in Ap@&ndix

11



Appendix A: 2019 Maple Career Development Esearh

Tools and Materials

1. What is this tool?
a. Twohanded tubing tool
b. Mainline punch
c. Onehanded tubing tool
d. Mainline tubing tool

2. What is this tool?
a. Twohanded tubing tool
b. Mainline punch
c. Onehanded tubing tool
d. Mainline tubing tool

3. What is this tool used for@ool= Mainline tubing tool)
a. To clean soot from a drop flue pan
b. Todrill a hole in a mainline and install a saddle fitting
c. ¢2 AGNRLI (GdzoAy3a FTNRY pkmcé O0FNDPSR FAGGAYIE
d. To repair mainline tubing

4. Which drill bit is a tapping drill bitPisplay a tapping bit and carpenters kdbel A and B
a. Bit Ais a tapping bit
b. Bit B is a tapping bit

5. Why is it important to use this type of hammer when tappiri§@ol=Tapping hammer)
a. Provides more force when hammering
b. Light weight
c. Helps prevent breaking spouts and damaging trees
d. BothBandC

6. Name this matrial. (Display a ruler with the tubing so students can measure it)
a. oKkMcé¢ (dzoAy3
b. pky¢ GdzoAy3
c. pkmMcé¢ (GdzoAy3
d TkmMcé¢ (GdzoAy3

7. Name this material(Display auler with the tubing so students can measute i
a. okné fFGSNIE tfAYyS
b. Mmé¢ YIAYtAYS
c. M MKHE I GSNIf

d. H dnainline

12



10.

11.

12.

13.

14.

15.

What is this tool used for{@ool = Sight level)
a. To measure the percent of light that passes through syrup
b. To measureslopewhen installing a mainline
c. To measure tree canopy size
d. To measure the refractive index of a solution

What is this fittin@
a. Check valve spout
b. Tee with plug
c. Non-check valve spout
d. Stub spout

What is this fitting?
a. Check valve spout
b. Tee with plug
c. Non-check valve spout
d. Stub spout

What is this fitting?
a. Lateral line slide fitting
b. Lateral line straight connector
c. Plasticquick disconnect for lateral line tubing
d. Lateral line tee

What is this fitting?
a. EndY barbed plastic tubing fitting
b. Y plastic barbed tubing fitting
c. Lateral line tee
d. End ring for lateral line

What is this fitting used for(Fitting =Mainline saddle entnace fitting)
a. Tojoin and tension mainline
b. To hold mainline tubing to aerial wires
c. To connect lateral line to mainline
d. Toinject air into a sap ladder

What is this tool?
a. Wire tie
b. Gripple
c. Cable grip tubing puller
d. Manual wire twister

What is this tool?
a. Wire tensioning device

13



b. Tubing spooler

C.

Quick clamp

d. Automatic wire tying tool

16. What is this tool?

a.
b.
c.
d.

Entrance fitting
Hose clamp
Quick coupler
Quick clamp

17. What is this tool?

a. Popon adapter
b. Pressure gauge
c. Dial thermometer
d. Stack thermometer

Tapping Skills

18.¢ KA a a { dzvY LDiréctly beliolv & JréSiBuX years téqole)

a. Correctly
b. Incorrectly, the tap is too close to a previous year haje
c. Incorrectly, the spout is hammered in too far
d. Incorrectly, the tap hole does not have the correct angle
e. Incorrectly, he drop line is not the right length

19.¢ KA a a (i dzY U$pduthanineredn®dfad)

a.

®oo0o

Correctly

Incorrectly, the tap is too close to a previous year tap hole
Incorrectly, the spout is hammered in too far

Incorrectly, the tap hole does not have therrect angle
Incorrectly, the drop line is not the right length

20.¢ KA & & dzY UCorkedtly!)i I LILIS R X

a.

®cooo

Correctly

Incorrectly, the tap is too close to a previous year tap hole
Incorrectly, the spout is hammered in too far

Incorrectly, the tap hole does not tia the correct angle
Incorrectly, the drop line is not the right length

21.¢ KA & & { dzY (Taphdle dngleititafretin)

a.
b.

2 o

Correctly

Incorrectly, the tap is too close to a previous year tap hole
Incorrectly, the spout is hammered in too far
Incorrectly,the tap hole does not have the correct angle
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e. Incorrectly, the drop line is not the right length

General Knowledge

22.

23.

24,

25.

26.

27.

28.

29.

Which twig is a sugar mapléabel twigs Aand B
a. Ais asugar maple
b. B is a sugar maple

Which leaf is a red mapldRabelleaves A and)B
a. Ais ared maple
b. Bis ared maple

Most of the evaporation happens in the of the evaporator
a. Back pan (also called sap or flue pan)
b. Front pan (also called syrup pan)
c. Back float box
d. Front float box
The mineral deposits that form in unfiltered syrup and bondhevaporator pan is called

Silica

Gradient
Diatomaceous
Sugar sand and niter

oo ow

Find the part of the evaporator labeled A. What is(izbel float box A
a. Draw off spout
b. Smoke stack
c. Float box
d. Flues

Small trees give the same amount of sap as large trees
a. True
b. False

Theaveragesugar content of raw sugar maple sap is:
a. 4-6 percent
b. 0-1 percent
c. 1-3 percent
d. 6-8 percent

Sugar maple is considered shade tolerant and small trees can survive in the understory for many
years before being released.

a. True

b. Fale
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30. Maple trees should never be cut in a sugarbush.
a. True
b. False

31. What species of tree does the forest tent caterpilN®@Tfeed on?
a. Sugar maple
b. Aspen
c. Red oak
d. Red maple

32. Which of the following plants are invasive and cause harm in the sugarbush?
a. Honeysuckle

Buckthorn

Barberry

Amur maple

All of the above

®oo0o

33. Why is remoing nonnative and invasive plant species desirable in the sugarbush?
a. They are unsightly to look at
b. They can outcompete regeneration of native trees and shrubs
c. LiQa y20 AYLERNIIyG G2 NBY2@S GKSY
d. They lower the % sugar in maple sap

34.2 KSy dza Ay 3 whagskhe reéomraenidzapholedepth?

a. ndpé
b. mé¢
c. MdpéE
d. HE
e. H®dpéE

35. When usingdraditional tapping guidelines what is the minimum diameter tree that you should

tap?
a. yé¢
b. mné¢
c. C¢€
d n¢

36. When should taps be removed from the tree?
a. After leaf out
b. Before leaf out
c.'a I adaAl N¥YI{SNRa GAYS LISN¥YAGaA
d ¢KSe& &aK2dzZ Ry Qi droupdSI @S GKSY Ay &SI N

37. What is an advantage of using a new spout every year?
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38.

39.

40.

41.

42.

43.

44.

Less bacteria

Longer flow and season
Less leaks

All of the above

oo ow

Why do some maple producers use a vdey mainlinesystem?
a. It creates better vacuum at the taphole
b. Itis easier to install
c. ltrequires less maintenance than a single mainline system

Reverse osmosis uses membranes to concentrate sap by separating the sugar from the

in the sap
a. Minerals
b. Water
c. Gas
d. Sarch

The glass instrument used to measgygupdensity and consists of a calibrated weight and
graduated scale is called a
a. Pressure gauge

b. Sight level
c. Hydrometer
d. Diaphragm

Knowing the syrup temperature is critical for usinigyalrometer correctly.
a. True
b. False

If sap is 2% sugar how many gallons of sap are needed to make 1 gallon of(\giife Rule
of 86)

a. 43
b. 54
c. 27
d. 22

If you have 6000 gallons of 2.2% sap, how much syrup would you rfid&e the Rule of 86)

a. 170.3 gal
b. 155.7 gal
c. 153.5gal
d. 157.8 gal

If you have a 4@allon barrel of syrup and syrup is selling for $2.75/Ib, how much is the barrel
worth? Syrup weight is 11.15 Ibs)
a. $1,226.50

17



b. $986.50
c. $106.65
d. $394.60

45. Every batch of maple sypumust meet the legal standard in four areas:

, and
Color, weight, viscosity and flavor
Clarity, sugar sand, flavor and color
Color, flavor, glucose and DE
Color, clarity, flavor and density

aoow

46. At sealevel, maple syrup boils at about what temperature?
a. 180F
b. 300 F
c. 212F
d 219F

47. In Vermont, finished maple syrup must legally have a Brix of at least
a. 50.8

b. 66.9

c. 75.2

d. 100

48. Dark maple syrup is thicker than light maple syrup.

a. True
b. False

49. What is the best timed filter syrup?
a. Whenitis hot
b. Whenitis cold
c. Whenitis lukewarm
d. Anytime

50. If you have moldy syrup you should
a. Skim it off and reuse

Reheat

Throw out

Give it to the dog

Bothaand b

® oo o

51. What is theminimum temperature required to hot pack syrup?

a. 150°F
b. 173°F
c. 180°F

18



d.

52. A

204°F

breaking the vacuum.

a.

b.
c.
d.

53. Vacuum isneasured in inches of mercury (Hg)

a.
b.

54. Syrup can only be produced from the sap of sugar maple trees.

a.
b.

Mainline quick coupler
Releaser

Diaphragm pump
Filter press

True
False

True
False

Syrup Grading

See flow chart titted Maple Syrup Grading Exercise.

55. What grade is the syrupow Density, Brix 64)

a.

®ooo

GoldenColor/Delicate Taste
Amber Color/Rich Taste

Dark Color/Robust Taste
Very Dark Color/Strong Taste
Processing Grade

56. What grade is the syrup?

a.

®ooo

Golden Color/Delicate Taste
Amber Color/Rich Taste
Dark Color/Robust Taste
Very Dark Color/Strong Taste
Processing Grade

57. What grade is the syrupBuddy Syrup)

a.

®ooo

Golden Color/Delicate Taste
Amber Color/Rich Taste

Dark Color/Robust Taste
Very Dark Color/Strong Taste
Processing Grade

58. What grade is the syrup?

a.
b.

Golden Color/Delicate Taste
Amber Color/Rich Taste

is a device that allows sap to dump out of the tubing system without
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c.
d.
e.

Dark Color/Robust Taste
Very Dark Color/Strong Taste
Processing Grade

59. What grade is the syrup?

a.

®oo0o

Golden Color/Delicate Taste
Amber Color/Rich Taste
Dark Color/Robust Taste
Very Dark Color/Strong Taste
Processing Grade
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Maple syrup gradingexercise

Directions:

1. Grade each sample using the steps in the table below.
2. Record (y/n) results in the corresponding box for each sample.
3. If the sample does not meet the standard in any one step it becpmoegssing grade

Sample #
Step | Does 8 Y LJ S X 12|34
1 Meet density standards (y/n
2 Meet odor and flavor standards (y/n
3 Look clear (y) or cloudy (n
4 | Determine correct grade using the color kit:

Golden Color/Delicate Tag@nswer A

AmberColor/Rich Tast@answer B

Dark Color/Robust Tastanswer C

Very Dark Color/Strong Tagsmswer D

Processing Gradenswer E

IMSI MAPLE GRADER SCHOOL
MAPLE SYRUP GRADING FLOW CHART

DIRECTIONS: Rate all samples for color, clarity, density and flavor, following the steps

Step #1

Step #2

Step #3

Step #4

below.

Sample meefts ,:> |:>
density standards NO

ﬂ YES@

Sample meets

odor and flavor :> :>
standards (no off NO
flavor)

@YES ﬂ

Sample is Clear
(not cloudy) l::> NO :>

ﬂYES ﬂ

Processing
Grade

Any Color
Any

Off-
flavored

syrup

Compare to color grading kit and determine correct
grade.
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AppendixB: Tools andnaterialsphoto guide

A maple tools and materials photo guide was developed as a reference to be used in preparation for the
Maple CDE. Itis also availableMaple: A Sap to Syrup Guidenanual for career and technical centers

of Vermont. This photo isiiended to provide a quick visual image of the most common tools and
materials used in sugarinfmage source Isslehardt, 2019)

Two-handed tubing tool

Onehanded tubing tool Mainline tubing tool

7

Tapping bit ) carpeners bit B

Mainline punch

Tapping hammer DBH tape pkMcé GdzmAy
okMmcé¢ (1dzo A

ME YIAYTf Ay M dpe YIFAYT 12.5gauge wire (support
mainline)
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14-gauge wire (side tie) Sight level Hydrometer

Hydrometer cup Digital refractometer Optical refractometer

Checkvalve spout Clear spout

S —

White spout Spout remover Lateral line straight connector

Lateral line slide fitting Lateral line end line hook Lateral line tee
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Dead end tedright) Dead end tee (left)

Mailiner’sddle tkance fitting o Mainline plug Mainline plastic couplihg
Mainline plastic tee Mainline quick coupler Wire tie
Manual wire twister Wire tensioning device Cable grip tubing puller
Wire cutter Filter press

Diaphram pump
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