Future Generations University

Sanitation Workshop

Workshop Agenda

9:00 - Welcome and sugarhouse tour by workshop host

10:00 — 12:00 — lecture/discussion on:

e Tree biology and response to microbial invasion
Sap flow physiology and temperature fluctuation
The theory of 3/16 tubing systems
Microbial contamination and growth
Proctor and Cornell sanitation research summary
The Krueger method of 3/16 sanitation

12:00 — 1:00 — Lunch (provided)

1:00 - Field practice sanitizing host sugar camp lines
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UVM Proctor Maple Research Center & Cornell Arnot Forest

2
I
N

36 20 9 8 4 6
100

20

a0 | I

X
= 70 T $2.29 $2.04 T
g $2.10
v 60 152
§ 3Yr
o 50 Rotn
E a0 51:60
T '[ $1.75 1.48
Q
> 30 $1.03 T
2 20 Spout Effect
v Spout Effect $(0.01) $(0.28)

10 $(0.06)

0
SR cv ND BS PS IPA ZB
Values associated with each Assumptions:

treatment indicate estimated Sanitation Treatment Effect - Sap Yield 15 gal/tap

annual net profit - Sap Value $0.51/gal

Figure 2. Average annual sap yield improvement (%) for each sanitation treatment in
studies conducted at the UVM Proctor Maple Research Center and the Cornell Arnot
Forest from 2009-2018. Values within each bar represent the estimated annual net profit
above the cost of no sanitation (replacement or sanitizing) with a base sap vyield of 15
gal/tap and a sap value of $0.51/gal after subtracting out the cost of materials and labor
or lost sap required for each treatment. SR = new spouts, CV = use of Check-valve
spouts or Check-valve adapters, ND = new dropline, spout, and tee, BS = bleach sani-
tized, PS = peroxide sanitized, IPA = isopropyl alcohol sanitized, ZB = Zap-Bac spouts
or adapters. The solid line within the CV+Spout and Drop+Spout Treatments represents
the contributory effect of the new spout alone to the overall effect of the overall treatment.
The dashed line in the bleach and peroxide treatment is for short-contact time exposure
(sucking solution in under vacuum) while the total bar height is the long-contact time
exposure (soaking in sanitizer solution or flooding the tubing system with sanitizer). The
text within the ND bar represents the estimated net profit range associated with using a
3-year drop replacement interval along with new spouts annually. The total number of
research studies conducted for each of the treatments is shown at the top of the figure;
error bars represent standard error of the mean for the studies of each treatment.
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Perkins, T. D., A. K. van den Berg, and S. L. Childs. “A Decade of Spout and Tubing Sanitation
Research Summarized.” Maple Syrup Digest, October 2019, p. 11.
https://mapleresearch.org/pub/1019sanitation-2/



Kate Fotos
2


How 3/16” tubing systems work

In the December 2015 issue of Maple News, a person discussing 3’16” tubing said that
one needed 10’ of fall for the system to work. At best, 10’ would only give a vacuum of 9”
of mercury (9" hg on your vacuum guage). Not exactly a high vacuum system. 40’ or 50’ of
fall is required for high vacuum. If set up right, these systems will develop a high vacuum in
the tubing itself without a pump or releaser.

To see why this is so we must understand some basic physics. Look at the diagrams in
figures 1 and 2. Figure 1 shows the first mercury barometer developed by Torcelli in ltaly in
1643. Figure 2 shows how it compares with a water or sap barometer. Shortly thereafter,
Pascal in France built one using red wine with a 46’ glass tube. The empty space in the top
of the tube is practically a perfect vacuum. Note 30” of mercury is equal to 34’ of water.
This is because mercury is much more dense. As far as | know, neither Torcelli nor Pascal
made maple syrup. We had to wait almost 400 years for Tim Wilmot to apply their
concept to our industry.

Our 3/16” system is simply a sap barometer without the cup at the bottom, tilted at the
slope of the sugarbush. Sap has about the same density as water, but since the sap in a
3/16" line is interspersed with air, you actually need 40’ to 50’ of fall to get a good vacuum.
You really want to see this fall happen below your lowest tap, but this is not always
possible. 3/16” systems necessarily have long tails after the lowest tap and before the
mainline or tank. See Figure 3.

The ideal situation would be to have all your taps on a plateau with a vettical cliff giving a 50°
fall. You put your tank at the bottom of the cliff and all you need is a 50’ tail. However,
these sites are very rare and most of us have more gradual slopes. For a 30% slope (a
very steep hill) a 50’ fall would require 150’ of tail; 10% 500’; 3% 1500’. 3% seems almost
flat. A steep bush works best. Mainlines are short and really it is better if you can hook the
end of your 3/16” tube directly to the holding tank. These ends must be above the sap
level in the tank.

With these long lines ecgnomics dictate that you should have as many taps on each line as
possible. | found 35 to be okay, however some people have found the system is
overloaded during high flows with more that 25. With short mainlines and no vacuum pump
or releaser this is a cheap system and pretty easy to install.

There is a limit here. The theoretical highest vacuum is 30” hg. That is only obtainable at
sea level. The highest vacuum that you can get is equal to the atmospheric pressure at
your site. The higher in elevation, the lower the pressure. My sugarbush is at 1600’ and
the highest vacuum | could possibly getis 28”. You should put a vacuum guage at the
top of every line.

We do get readings in the 25” hg range. The temperature needs to be at least 40 degrees
F and the sap flowing well before high vacuum is developed. A slight leak diminishes the
vacuum considerably, so walk your lines. Because of the practical layout of the bush, we
do have some lines with falls that are quite low. The highest vacuums on these are in the
10" to 15” hg range. Falls of more than 50’ don't really add more vacuum. Vacuum
diminishes the further down the line you go and is zero at the bottom end.

Arthur G. Krueger, P.E.
Krueger-Norton Sugarhouse
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Future Generations University
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“Spout and Dropline Sanitation for High Maple Sap Yields.” YouTube, uploaded by UVM Maple
Research Center, 1 April, 2020,
https://www.youtube.com/watch?v=z35260ZDz4A &t=114s.
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Wightman, Aaron. “Defeating the Drop-off: How to deal with your 3/16 tubing issues.” The Maple News, May 2021, p. 24.
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Research Summary

Comparison of 3/16 and 5/16 Tubing Sanitation
The Maple News
T. Perkins and A. van den Berg

October 2019

Year 3/16ths 5/16ths
2015 +15%

2016 +3.8%

2017 +10%
All new in 2015

Year 3/16ths 5/16ths

2019 +53% +23%
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Sugarmaker shares experiences with 3/16
sanitation

Art Krueger is 3/16 pioneer in Vermont

By ART KRUEGER | SEPTEMBER 3, 2020

SHREWSBURY, Vt.—My family’s sugarhouse finally made some significant breakthroughs using
3/16 tubing.

We managed to completely empty our woodshed of 30 cords and needed to scrounge several
cords more to finish up. Certainly a measure of success since, after all, emptying the woodshed

is the real objective.

Additionally, we've had our best year ever reversing the disappointing trend of the past several
years.

We've even had to sell over 5000 gallons of sap to a neighbor as we were not able to boil it
down fast enough.

WHAT WE DID

We bleached our entire network with calcium bleach at a concentration of 400 ppm (a 1 pound
packet of Zappit to 200 gallons of warer) as we detapped last spring.

We pumped this up from the bottom of the system.

We made sure each drop was filled with bleach solution, then plugged it off.

The calcium bleach degrades to lime over the summer.

We rinsed most of it in the fall and let a very small amount of sap run on the ground this spring
to complete the cleaning. | do believe that leaving the solution in all summer deters squirrels, as
the resulting lime solution has a bitter taste.

The only squirrel damage we had before the start of the season was in the new 5/16" drops.

We also changed drops and tees and spouts on all of the lines feeding one of our tanks.

We used 5/16" drops with Zap-Bac silver spouts, and D&G 5/16" x 3/16” x 3/16" tees. (Note that

the studs on these tees did not fit the silver spouts. It is not possible to plug these spouts with
these tees.)
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We only did this on the sugar maples. The 5% or so of red maples in this section were left with
old spouts, the theory being it might be beneficial to have these quit early by taking advantage
of bacterial growth.

We also installed 2 completely new lines, one with new 3/16" drops with D&G spouts and one
with 5/16” drops with silver spouts as a check.

THE RESULTS

The first sap of the season was the cleanest I've ever seen, clear as our spring water. It made
some very nice syrup.

Clogging was nonexistent in the lines with the 3/16” drops.

We experienced severe clogging in 4 of the 21 lines with the 5/16" drops and silver spouts. This
did not occur until late March, a month after the sap started flowing. It only occurred in the
lower sections of the lines, several hundred feet below the lowest drop.

It was not associated with joints but occurred in the tubing itself. | have no idea why this
happened. | believe that in the previous years, clogging was a long and persistent problem in
the network.

Overall, we got 0.3 gallon of syrup per tap. This suggests that there is considerable room for
future improvement, but it is about twice the rate we produced in the previous 2 years.

For the first month all parts of the bush produced very well. We intended to keep track of what
the various parts of the system did, but sap flow was so intense that we soon lost track - a
veritable sapnami.

We were averaging about 2000 gallons from 2400 taps each day the sap flowed. In the last
week of the season the sap flow slowed enough so that we could see some differences that
were not present in the beginning of the season.

On the last day that we had our network up we got excellent flow in both of the new lines. We
also got excellent flow in some but not all of the 5/16” drops with the silver spouts, but sap flow
had diminished considerably in the rest of the system.

Over the last 3 days of flow we got 300 gallons from the section with silver spouts (21% of the
bush) and 300 gallons from the remaining 79%.

If the rest of the bush did as well as the silver spouts, our total sap production for that period
would have been about 1400 gallons instead of 600, and we might have continued collecting
sap a little longer. We would have probably gotten 50 gallons more of syrup during the last
week of the season.

13
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In previous years | have tried many replacement strategies in my network. They were all a
waste of time and money. This trial with the 5/16” drops and silver spouts is the first time any
one of them has worked.

| don't believe this would have worked though without bleaching on the 3/16” laterals.

In my bleaching technique on the 3/16" drops | was able to bleach the drops and the inside of
the spouts but was not able to bleach the outside of the spouts. | think this led to the dwindling
of the production in the last week in those areas.

The silver spouts being both new and bacterial static stopped this. | believe if | can find a way to
bleach the outside of the spouts | might achieve good results throughout, as bleaching for at
least 30 minutes has been found to be very effective by both Proctor and Cornell. The science is
very strong here.

NEXT YEAR
One way to proceed would be to do the entire bush, excepting the red maples, with 5/16"” drops
and silver spouts. But it takes $1 in material and about $1.50 in labor per drop to do this, and

there are about 1700 more drops to do.

The math is quite discouraging. If | was going to do a completely new installation though, |
certainly would consider this.

Another way to proceed would be to try new 3/16” silver spouts on my existing 3/16" drops.
This is much cheaper and not very labor intensive.
A third way would be to do a better job of bleaching the outside of the spouts.

I will use the Stericaps used by Canadians in their isopropyl alcohol cleaning system to do this.
(Of course I'm using bleach instead of alcohol.) This is the cheapest in both money and labor. |
have ordered 2200 from LaPierre.

Beaching is not very difficult if it is done while detapping and if you are well organized.

It certainly is a lot easier than changing drops! | have made 2 youtube videos describing this. |
had hoped to have a workshop here on it this spring but with the coronavirus this is now

impossible; maybe next year.

One issue | have found is that we can't tell how effective our cleaning technique has been until
the following year.

There is a better way.

14
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The Province of Ontario has been lending luminometers to its sugarmakers to determine how
effective their cleaning strategies were.
It would be helpful if other jurisdictions did the same, as they are a bit pricey.

One issue | have found is that we can't tell how effective our cleaning technique has been until
the following year. There is a better way, a luminometer. Evidently you take a swab of the
tubing, add a reagent, and stick it in the luminometer. It then tells you how much
contamination you have.

Both Proctor Research Center and Cornell did the original research on using bleach in tubing
sanitation and have been very helpful. | am indebted to both of these fine institutions for
getting me started on this journey.

15
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Sugarmaker shares experiences with 3/16
tubing sanitation

How to fight back against the production 'drop off’

By BRANDON DANIELS, CDL WEST VIRGINIA & VIRGINIA | JULY 22, 2020

DAWSON, W.V.—There has been much discussion and some research given to 3/16"” and the
reduction in flows that most see after the first season.

The information in this article will not be referred to as research, but it will be presented to help
maximize your production on 3/16” tubing in seasons two through ten.

Before we jump into that, | will provide a little more information on our facilities and my
background.

| started producing maple syrup over thirty years ago with a 2x3 stainless pan in the back yard
and ten taps as a young teenager.
This has grown to a modern state of the art operation.

| am running 2,400 taps +/- 10 on 3/16" tubing in five different areas. These taps run into round
bottom stainless tanks produced for maple sap.

In all of the areas we have taps, they are within approximately 1.5 miles of each other.

In all five of these locations, there are taps on slopes that face more than one direction and on
the 2,400 taps, we have taps that face every direction on the compass.

The spouts used have been three different types of spouts; clear(polycarbonate) seasonal,
white nylon spouts and anti-microbial with mostly clear seasonal polycarbonate; we are
replacing spouts before every season.

Nearly all of the 3/16" tubing that | will be referring to was installed in 2014 through 2017.

The exceptions to this would be repairs due to damage or some rerouting of 3/16” lateral lines
that may have required more tubing to extend. The five areas | will refer to are all on natural
vacuum without the aid of any vacuum pump.

One area that has 325 taps on it and has been tapped for over thirty years, had the drop lines

replaced on them in just before the 2019 season. The rest of the 3/16” lateral lines, the drops
are three to five years old with the exceptions of repairs.
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This area of 325 taps that the drop lines were replaced in 2018, are 5/16" drop lines, the
remainder of nearly 2,100 taps with three to five year old drop lines with 3/16" drop lines.

All of the 3/16" lateral lines terminate into mainline with none of the lateral lines running
directly to a collection tank. Ideally, there should 30" of drop after the bottom tap on a lateral.

Most of the mainlines are in the bottoms of long hollows or valleys with minimal slope so the
lateral lines are terminated into the mainline regardless of how much drop is achieved after the
last tap.

100% of the tubing is semi-rigid from CDL and the drops are either CDL semi-rigid or flex which
will be addressed in more detail later.

The mainline is the same age as the lateral lines with the exception of one of the areas that has
330 taps on it. This was one of the initial areas 3/16” was installed in 2014 and the mainline is a
few years older.

The two main things | want to address is loss of production and plugging in 3/16" tubing.
The research points to a large loss of production after the first season.

Most think it will continue to drop off some every year until the tubing is replaced. | have not
experienced the loss of production that research suggests we should and the plugging has
been minimal.

In fact, the 2019 season was our record production per tap and this was surpassed by over 18%
in 2020.

Over the last three years | have discussed several times with Tim Wilmot, retired maple
specialist from UVM Proctor Maple Research Center, why this occurs. Tim is the original
developer of 3/16” tubing and presented it to the maple industry.

We have discussed why we think this occurs and I'll address some of the reasons that | believe
this has prevented this from occurring on my properties. Yes, | do see some plugging and
usually find about three to four per year in 15 to 20 miles of 3/16" tubing.

In 2020, | only found three areas of plugging and they were all in the 330 tap section that was
installed in 2014.

Two of the three areas that were plugged were in a section of tubing that was flat in the middle
of the lateral lines and the tank was moved before the 2020 season.

When | rerouted three of these lines to get more slope, the areas of plugging inside the tubing
were not seen until well after they were tapped. The other area of plugging was a result of
wood chips that had blocked off at a fitting.

17
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Now | want to address why | think most are seeing a reduction in flow and production after the
first year. | strive to have all of our taps pulled and lines flushed in five to ten days after the last
boil.

This seems to be where many fail, when season is over, most are ready to move onto other
things and pulling taps is not high on the list. Over the last six years, | have tried different
treatments on pulling and flushing taps.

What | have settled on in 2019, and again in 2020 is simple and easy. | go to the top of every
lateral line and pull the top tap which is usually still under vacuum and flush one to two ounces
of distilled water through the lateral line.

The vacuum will pull it quickly down the lateral line and help flush out yeast and residue. We
then proceed to pull the taps over the next few days and let the drops hang downward and dry
for three to six weeks.

As taps are pulled, lateral lines are pushed upward to above head height and this seems to
drastically reduce damage to the tubing during the off season. Even though the flushing is easy,
it still takes extra time.

Going back a second time to cap off the spouts also creates even more work, but the tubing
that was installed in 2014 still looks about as clean as tubing that would have been through one
season.

Back in fall of 2017, | replaced a lot of the drops to help “maximize” production. These were all
replaced with a flex 3/16" tubing which is more translucent and also easier to work with.

The biggest disadvantage | see to the flex tubing is that it seems to get dirtier easier and retains
mold and yeast worse than semi- rigid tubing. | have not had any issues with semi rigid pulling
off of fittings and even the original 3/16" fittings that only had one barb on each side of the
connection.

Before the 2019 season, the drops were changed in the section with 325 taps with new 5/16”
drops except the top tap which was 3/16".

The most interesting thing | saw from the new 5/16" drops was that they produced less than the
older 3/16" drops on the other four sections and less than what they did the prior three years

with 3/16” drops which also goes against what research suggests.

| did not see any higher yields during the 2020 season with these one year old 5/16” drops
versus the older 3/16” drops.

In a normal season, | usually see syrup yields of around .25 gpt with average sap sugar content
of 1.1 to 1.2 for the season.
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In 2019, this increased to .276 gpt and in 2020 to .33 gpt. Obviously, there are many factors that
come into play with production and you can never duplicate the same conditions from one year
to any other year.

The weather was somewhat better in 2019 and 2020 which also helps production. In 2020, the
sugar was a little higher than the past three years which contributes to better numbers.

You are welcome to draw your own conclusion from all the information | have presented, but |
will give you a good illustration to further reinforce everything.

In January 2018, | had a customer that installed approximately 700 taps on 3/16". They did not
tap until nearly half way through the 2018 season and still made over 1/3 gpt.

In 2019, they installed approximately 300 more taps prior to and during the first part of the
2019 season.

During the season, he called me in distress because he was getting more sap out of the new
tubing on 300 taps versus the one year old tubing that had 700 taps. | questioned him if he had
been to the woods to check for leaks and he said he did not have time.

A couple of weeks later he called again, really upset that he was not getting much sap out of the
1 year old tubing system even with new spouts. We talked in detail and he finally admitted he
did not pull the spouts out from the prior season until the start of the current season.

| explained to him that he probably had a lot of leaks and likely a lot of plugged lines. He agreed
to go check out his lines even though the season was winding down. He informed me a couple
of days later that he had found quite a bit of damage and a lot of plugged lines.

After fixing the problems and the plugged lines, his sap flow increased dramatically and he
pulled all of his taps and flushed his laterals shortly after the season ended in 2019 and he only

made .23 gpt.

During the 2020 season, he made nearly .5 gpt without adding any new taps on two and three
year old tubing even though nearly everyone reported higher sap flows in 2019 than in 2020.

The only difference, he pulled his spouts out quickly and flushed the lines.
No drops were changed, just new polycarbonate spouts were replaced.

While 3/16" tubing is not for everyone and there are still things we continue to learn, | think
sanitation/cleanliness and going the extra mile is extremely important to maximize yields.

Once season ends, most are not eagerly anticipating pulling taps. The additional time and labor
of flushing lines and going back a second time to cap off the taps adds up.
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| would rather spend some extra time after season when things have slowed down to increase
production. | know this all refers to 100% natural vacuum and | am certain that a hybrid system
will produce even more sap.

Nearly all of my taps are remote and 100% of the sap is hauled and none of it runs to the
sugarhouse.

Up until the 2019 season, every drop was flushed with permeate or distilled water except in
2015 when vinegar and water was used. It is more labor to flush every drop as they are pulled
versus flushing the top tap on each 3/16” lateral line.

Discussions that | have had with Tim Wilmot the last three years, we agree that good sanitation
and cleaning of 3/16" tubing may be the key in preventing the loss in production.

Unfortunately, due to his retirement, Tim Wilmot did not have the opportunity to do any
research or testing on cleaning and sanitation. The tubing seemed to be the cleanest this year
with the additional time to air dry and | plan to continue that in the future.

I also think good slope is very important on natural vacuum on 3/16” and not as important with
a hybrid system.

Like any good vacuum system, maintenance and fixing leaks is huge in a good 3/16" system. As
we start to make plans for the 2021 season and look towards summer, do not forget the old
saying: “An ounce of prevention is worth a pound of cure!”
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How to deal with your 3/16 tubing issues

Multiple
methods tested
and results
revealed

BY AARON WIGHTMAN
Co-Director Cornell Maple Program
and NYS Maple Specialist

VAN ETTEN, N.Y. — This sea-
son, the Cornell Maple Program tested
methods to keep 3/16” lateral line tub-
ing productive over multiple seasons.

Treatments utilizing antimicrobial
plastics, larger fittings, and calcium
bleach sanitizer all showed promise.

These results offer hope to producers
who wish to capitalize on the advan-
tages of 3/16” rubing without suffering
production losses two or three years
after the tubing is installed.

3/16” tubing has several well-known
advantages over 5/16” including lower
cost, the capacity for more taps per
line, and most importantly, the abil-
ity to generate natural vacuum on par
with the levels created by expensive
vacuum pumps.

These benefits led to a surge in sales
over the last decade.

Producers interested in increased sap
yields in woods without electric ser-
vice access installed hundreds of miles
of 3/16” in sugarbushes across the US
and Canada.

Additionally, many small business-
es saw 3/16” as an opportunity to
increase yields without investing in
expensive vacuum equipment.

After several years of widespread

Sap Volume Per Tap (gal)

A 1/4” ANTI MICROBIAL T
installed in the woods at the
Arnot Forestin Van Etten,
N.Y. where researchers are
trying to solve the dreaded
3/16 drop-off that many
sugarmakers experience after
the second or third year,
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use, it became apparent that 3/16” valves, zap bac spouts and 5/16” drop
also has the significant disadvantage of lines failed to resolve the issue.
decreased production after its first year Further tests revealed clogged T fit-

in the woods.

By year 2 or 3, sap production from
3/16” lines drops well below that of
5/16” lines.

At first, researchers suspected the
smaller diameter tubing amplified the
impact of microbial-laden sap con-
taminating the taphole when the tree
freezes and enters a vacuum state.

However, efforts to employ tap hole
sanitation strategies such as check

tings as the culprit.

The aperture on these fittings is
extremely small which allows them to
easily plug with 2 biofilm of yeast and
bacteria that builds up on the plastic.

Many sugarmakers arrived at this
realization when untapping at the end
of the season with the vacuum on.

With vacuum, you expect any resid-
ual sap to be sucked down the line and
the whistle of air through the fitting
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when the spout is pulled.

However, in old 3/16” wbing with
clogged T’s the sap dribbles out the
spout when it’s pulled with nary a
whisp of vacuum.

The Cornell Maple Program devel-
oped three new strategies to test against
the clogged T problem: larger diameter
fiings, antimicrobial fittings, and line
sanitation with calcium bleach.

Based on findings from the prior two
seasons, Cornell tested the following:

Each treatment was replicated 4
times with 4 trees for a total of 16 taps
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Bronze used in the manufacture of gear
pumps usually contains lead, and these pumps
can add lead to sap and syrup. Unnecessary
pumping, particularly of sap, should be avoided.
Other pump models are available which contain
little or no lead.

Old milk cans frequently contain terneplate,
an alloy with a high lead content, and should
never be used for syrup filtering or storege.
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Lead testing is available at:
jcultural and Environmental Testing Lab. -
520 ik s, Unvh.l/_e:[')sgzggs\l?!r;nont Keeping Lead Out
phone: 802-656-3030 of Maple Syrup
Most state universities have a laboratory where
lead testing can be performed. A Guide to the Use
of Sap Collecting
ider, h ized barrels '

e e o o much highes e conent e o e Ny
8 months of storage. Newer galvanized barrels Equipment

do not add appreciable lead in this amount of
time.

Pt Ve Rt o Proctor Maple
P.O. Box 233%?;9‘[’;“98;2&:‘, VT 05490
B Research Center
or your local% or agrﬁh.n’al agent. TimOthy Wilmot
Timothy Perkins

based on models of the maximum syrup con-
sumption by children. Standards vary within the

Acknowledgments:
maple producing regions of the U.S. and Research on sap and syrup lead reduction was supported

Canada. Syrup producers and health officials by grants from the US Department of Agricutre,
share the goal of a heakthy and fine tastng ~ Yerment Ralen, nd the Norlh Amekan Mo UNIVERSITY
product that is safe from contaminants. We are : ofv'ERMONT

committed to the words “Pure Maple Synp”
that we put on our containers.

A strong

Appalachian Maple

Recipes & Stories
from the Mountains

forVermont maple
and an
IMVALUABLE ASSET

for sugar makers

Appalachian families have been sugaring for hundreds
of years, passing tools and techniques from one
generation to the next.

Here are some of their recipes.

buy your copy at shop.brickcitybooks.com
wholesale rates available
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In this trial, a relatively short
contact time was allowed for
the bleach to sort out differ-

Sap Volume Per Tap (Gal) |&=="

limited efficacy of the treat-
ments and why the higher
40 concentration of 600 ppm
produced less sap than the
400 ppm treatment.

36 37
However, both treatments
yiclded some productions
gains and performed about
.31 | the same as the all-new 3/16”
30 treatment.

28 In all likelihood, a longer
contact time would lead ro
improved effectiveness.

Since calcium bleach does
24 not attract wildlife like sodi-
um bleach, leaving the calci-
um hypochlorite solution for
hours, days, or even weeks
would not result in wildlife

damage.
However, except in the case
: of extraordinarily dirty tub-
ing, most of the bleach’s work
will be done within a few
hours of injecting the sani-

tizer.

. Injecting bleach with a
backpack sprayer in woods
with considerable brush cover
and three feet of crusty snow
was difficult and time con-
suming.

For this method to be ffi-
cient, forest conditions should
! be accounted for. It may be

35

30

! 33
26
25
21
20
15
10
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0 v v Lz more feasible to pump the
old 3/16 old5/16 old3/16 old1/4 old1/4T 400ppm 600 ppm new 3/16 new 5/16 L aanlsag e Aol aai
. : AMT AMT bleach bleach and into the laterals in some
Cases,
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Quality tools & wire
you need to support
maple sugaring lines.

FULEFINANCIAL
SOLUTIONS

__Class 3 Galvanized Wire
_ Breaked Wire Dispensers
_ Wire Pullers & Tighteners
SupaTube Insulators
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BACKPACK SPRAYER and bleach powder for calcdium bleach treatment used to treat 3/16 tubing at the Amot Forest in Van Etten, NY. by Comell researchers.

per treatment on four separate lateral lines.

Four control treatments were also installed to com-
pare with the experimental treatment results.

To establish a lower limit control, 3/16” and 5/16”

treatments made of old, unwashed tubing wercl

installed.

Other than a new spout, the rest of each lateral lin'e'

was at least 3 years old and had received no cleaning
treatment.

To determine an upper limit control, 3/16” and
5/16” treatments made from all new tubing were
installed. ;

This included new tubing, drop line, and fittings.

Tapping took place on February 25 and 14 sap mea-
surements were made between 2/27 and 4/7.

Sap collection was discontinued after April 7 due to
the emergence of leaves and the lack of freezing weath-
er to induce sap flow.

Vacuum was maintained at 20” to 24” for the dura-
tion of the season except for a 2-day power outage 3/26
through 3/27.

The 3/16” antimicrobial T had been used for 2 pre-
vious seasons.

Although these T’s are not designed for rugged out-
door use, they have proven surprisingly durable in the
woods, as long as they are carefully installed and the
laterals are not overtight.

The %” T’s were somewhat difficult to install and did
not fit in all types of tubing.

Flex tubing has the elasticity to accept the larger T,
but rigid tubing styles had to be heated to the melting
point before the T would fit.

A metal expander that could be squeezed into the
ends of the cut tubing eased the process.

For the calcium bleach treatment, the bleach powder
was mixed according to package instructions to achieve
the desired concentration.

The sanitizing solution was then pumped into the lat-

eral from the lowest spout using a modlﬁed backpack

e tei B ¥ TV Tt It N N S Lo T A TE R

rinsed with water.
The best performer was the 2-year-old antimicrobial
% T
It exceeded the productivity of the all-new 3/16”

control by 20% and pushed out 71% more sap tha.n_ |

the old 3/16” control.

These T’s are durable and fit into flex style wbing
with the help of an expander.

They are sold by US Plastics for $0.84 each.

Three-year-old 3/16” antimicrobial T’s had the sec-

ond highest yield among the experimental treatments

with a 10% higher yield than the all-new control and

57% more than the old tubing control. The T’s cost
$0.76 each and had the advantage of being easy to
install.

At the bottom of the pack, 2-year-old ¥4” T’s without
the antimicrobial additive underperformed the all-new
control by 20% and only produced 14% more than
old tubing.

These results suggest increasing to a slightly larger
inside diameter is less important than the antimicrobial
treatment in the plastic.

The ionic silver treatment is clearly effective over
multiple seasons. :

All three of the T treatments were designed to sin-
gle out their effectiveness in combating the clogged T
issue.

However, in a working sugarbush, the tubing treat-
ment should also include some provision against sap
suck-back into the tap hole.

Options include check valves, zap bac spouts, or
5/16” drops.

An innovation that could prove highly useful would
be an antimicrobial %” T with a 5/16” top connector
to accommodate a 5/16” drop line.

This would provide a comprehensive solution for
sugarmakers hoping to solve both the clogged T, and
the sap suck back issues.

. The calcium, blmh sa.munon tnals yleldcd less clear

-k.......l..t o . £« A

2 i

ALTERNATIVE T OPTIONS used by Comell in their research. Top to bot-

o] bmma. NIV T bt cva et T VAN st lea T
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A 3/16” ANTI MICROBIAL T identified by Comell researchers as effective in fighting the third year drop-off that some 3/16ths users experience.

This would require adequate
pumping capability, a larger vol-
ume of sanitizing solution, and
also considerable woods-walk-
ing to unplug each spout from
its_holder, let the sanitizer flow
through, and then plug the spout
backin,

When working with bleach it is
important to wear eye protection
and gloves.

It easy to be injured by splash-
ing bleach when working with it
in this fashion.

This study shows that 3/16 lat-
eral line wbing can be kept pro-

ductive over multiple seasons with
simple, cost effective treatments.

Further tests are needed over
multiple sugaring seasons to
determine the efficacy of the treat-
ments in different conditions and
over a longer period of time.

Future tests may also include
new fittings specially developed
for maple tubing.

If you have questions about this
study or other inquiries about
tubing systems, ‘visit cornellma-
ple.com or contact me at arw6@
cornell.edu.

(et - ;. _u

PLUGGED 3/16 TUBING, the culprit in keeping sugarmakers from experie
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