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Several studies have demonstrated the ben-
chits of improved spout and dropline sanitation
on sap yiclds. Annual spout replacement, the
usc of Check-valve adapters or spouts, and/or
periodic replacement of droplines all result in
reduced microbial levels within tapholes, better
sap volumes produced in the latter half of cach
scason, and increased total sap yields. While
higher sap production can mean higher profits,
the precise cconomic costs and benefits will vary
depending not only upon the additional sap
gained, but also upon the cost of implementing
cach strategy:

Several studies by the UVM Proctor Maple
Rescarch Center, the Comell Maple Program,
and Centre Acer, in addition to extensive pro-
ducer experience, all indicare that replacing
droplines (along with spouts) gencrally results in
the highest levels of sap production. Replacing
droplines however is very costly, and although
sap gains are high, the costs can outweigh the
benchits, resulting in a net cconomic loss for the
producer.

However not replacing droplines often enough
can mean a loss of potential sap, and thus a loss
of potential income. While scemingly simple,
several interacting factors are involved, includ-
ing how much more sap is gained by replacing
droplines, how much sap is produced aver the
next few seasons if droplines are not replaced,
whar is the cost (both marerials and kabor) of
replacing droplines, and how much is the sap
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How often should you replace droplines?
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Flgure 1. Effects of dropline replacement interval on net profits in vacuum maple tubing

operations. Replacement of droplines assumes that spouts are being replaced annually.
Note that this scenario is based upon sap yields in tubing systems with vacuum. Tubing

systems on gravity will yield different results.

worth to the producer. Thus the question of
how often doplines should be replaced is not
abways straight-forward.

Using the rosults of previous rescarch, we
constructed 2 Microsoft Excel-based tool o
help maple producers determine the cffects of
various replacement strategics on sap yiclds and
nct profits. This tool is titled “Economics of
Replacement” and is available for download in
the “Recent Publications™ scction of our web-

page at http:/fwww.uvm.cdu/~pmre Users need
to have Excel on their computers in order to nse
this spreadshect.

Although this paper docsnt axphain the full
functionality or operation of this tool, there is
some documentation within the spreadsheet
itsclf and further papers are cited if further back-
ground information is desired.  Producers can
alter the input variables, but cannot view or
change the assumptions that the modcl is based

upon. While this tool will allow uscrs to cxam-
inc scveral possible strategics, this paper focuscs
mainly on dropline replacement in tubing sys-
tems in which check-valve spouts or adapters are
NOT being used.

Using this ol we ran through a large num-
ber of possible scenarios using a wide range of
reasonable input variables for tubing systems
on vacuum. The results arc shown in Figure 1,
which depicts the average annual net profit (over
a5 yr time span) for dropline replacement inter-
vals from 1 year (replacement of drops cvery
year) to 5 yrs.

In general, although sap yidds are high, duc
to the cost, net profits arc lower if droplines arc
replaced every year. Ifwe arc getting the highest
sap yiclds with frequent dropline replacement,
why would we not get the highest cconomic
return? This is the result of two factors. The first
is that droplinc replacement is costly.

Although there is a good result in sap yicld
when replacing drops annually; the cost of doing
so is close to, or sometimes more than the addi-
tional profit realized by the increased sap yicld.
The second reason is that since the droplines
arc only 1 yr old when replaced, the potential
increasc in sap (the difference between what
you get in yield minus what you might have
cxpected if you had not replaced the droplines)
is fidy modst  Aficr only onc scason of
use, the droplines are somewhat contaminated,
but yiclds will not drop by more than about
14-17%. Therefore you can't expect to gain
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more than 14-17% if you replace the droplines
cach year. If you had waited and replaced them
the following year, the potential gain would
be closer to 20-24%. Thus both the potential
increase in sap yicld is larger, and your cost of
replacing droplines is half (you replaced them
ﬂtl}' ﬂd’l:l’ )m as DPPﬂId to mr}" }w)‘
Clearly replacing droplines cvery year is not
cconomically optimal unless the cost of the
dropline material and associared labor of con-
structing and deploying them is very low or if
both the producer sap yicld and value is very

As dropline replacement interval increascs, net
profits increase. In order to maximize net prof-
its, pmdums should choose the pcak region of
the curve.

At this point, the indicated replacement inter-
val should produce the highest net profit for the
given circumstances. For our “average” scenario,
the peak of the curve (the highest profic poten-
tial) is met ata drup]inc l\:p|atxmmt interval of
3 yrs. Although a replacement interval of 2 yrs
is very dosc in this casc, replacing drops cvery 3
yrs is considerably casier than the shorter time
frame.

Eventually, as dropline interval gets longer, net
profits begin to decrease again, indicating that
some amount of potential sap was not collect-
ed due to reduced sanitation. In other words,
some potential amount of sap might have been
produced if droplines had been replaced more
frequently.

Although Figure 1 indicates that for many
producers a dropline replacement interval of
3 yrs will maximize their net income, in some
cascs however, a shorter or longer replacement
interval is more advantageous.

For those producers who place a high value
on their sap (duc to high sugar content, retil
sales, ctc.), or those that have a low dropline cost
(materials and/or labor), or producers who have
very high bascline yiclds (high sap production
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levels per tap), then a morc frequent dropline
replacement interval might make scnse. In
thase cases, dropline replacement every 2 yrs
might be better. The opposite is also true. For
producers with low sap value, high dropline
costs, and/or low production yiclds, cxtending
dropline replacement to 4-5 yrs can be more
advantageous.

Producers may use these as general recom-
mendations, or can use the spreadsheet tool to
clculate the estimarted cconomic consequences
of dropline replacement for their own operation.

One simple consequence of this is that for pro-
ducers who arc going to replace their droplines
regularly, constructing droplines from tubing
that is guaranteed for shorter time perods (5
yr versus 10 yr tubing), and thus slightly less
cxpensive to purchase, may be something worth
considering.

For thosc operations in which check-vahe
spouts or adapters are used, dropline replace-
ment is far less advantageous in terms of
increased sap yield or net profic

We have scen only small improvements in

checks his research equipment in Proctor's

sap yicld upon replacing droplines with check-
valves out to dropline ages of 10 yrs. At thar
point, depending upon the tubing, breakdown
ill dmplinc matcl'iaJS ma}' &Cﬂfnc monc DF a
factor than sanitation, and necessitate dropline
replacement regardless of the spout being used.

In summary, regular dropline replacement can
result in higher sap yiclds for maple producers.
Choosing the right dropline replacement inter-
val is part of an intcgrated sanitation strategy
that is vital towards the goal of maximizing net
profits from your sugaring operation.



