Contact:
Deer Run Maple --- Ray Gingerich --- Phone: 1-440-422-3047 --- 1537 Easton Road, Ashtabula, Ohio 44076.
Note:
This documentation has been developed by Springboro Tree Farms and reflects their specific operating
environment where sap is collected in the field, stored initially in outside storage tanks and then processed thru
RO equipment into a set of stainless steel tanks (located in a loft) within a dedicated sugar shack. Terms used
such as “outdoor” and “overhead” should be read in that context and are not requirements to your use of the
RO equipment per se.
Plumbing Recommendation:
The use of clear plastic tubing that makes the flow of sap and permeate visible is recommended.
Cautions
• Never let the membrane or pumps freeze with water or sap in them.
• Never let the membrane dry out in the summer. Do a cold water rinse every two months during storage. Use
of an RO preserve as noted in previous instructions from the mfg is no longer recommended.
• Never let the membrane pressure reach 295 or more psi.
• Check sap filter daily.
• Check oil level in high-pressure pump daily. Note: The high-pressure pump oil level should be halfway up the
site window. Pump oil level may also be checked with the dipstick. Change oil in the high-pressure pump
annually using a non-detergent 30 weight motor oil.
• Save permeate water for cleaning the RO machine.
• It is not recommended to factory clean the membrane as this will void the warranty of the machine.
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It is best to leave the membrane in the RO machine unless the machine cannot be stored in a heated room.
To remove the membrane, loosen the top clamp. Then tap the plastic cap up and off. With the cap off, use
a vise grip to reach in and grasp a fin of the membrane and pull up. Do not try to pull up on the round
center hole as this will cause the membrane to leak.
Before installing a membrane in the machine use vegetable oil to oil the O-rings. This is done in the
assembly process and does not apply unless a new membrane is required.
Unless you use a pump to draw sap from the storage tanks to feed the RO, the RO must be elevated at least
12 inches higher than the intake at the RO filter housing. The performance of the RO seems to be a function
of head pressure rather than elevation of the feeding tank per se. The higher the tank the better. That said,
In our application a feed pump is recommended. The model we use is SURFLOW 115V DIAPH 198GPH Pump
If during operation the high-pressure pump begins knocking, this means it is not getting enough sap. Check
the filter in the blue housing and sap supply to ensure there is flow to the pump. Note: If the flow to the RO
is COMPLETELY blocked the pump will NOT knock. With no audible indication it is a good practice to be sure
there is flow to the pump.
Typically RO machines have high-pressure shut offs to stop the pump motor when the pressure reaches a
preset level. Most RO machines have the relief valve set at 300 psi. This hobby RO has a bypass valve that
delivers the flow of sap back to the pump when the pressure reaches 295 psi.
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Operating instructions

If necessary, open
drain valve to blow
air at start.

Pre-operation checks:
 Check oil level in high-pressure pump.
 Connect the hose from the sap tank (feed pump) to the inlet at the blue filter.
 With the valve on the outdoor sap storage tank closed, check the in-line filter in the blue canister to make
sure that it is clean.
 Connect the concentrate hose outlet on the RO machine to the concentrate sap holding tank.
 Open the valve on the outdoor sap tank, turn on the pump and check flow to the blue filter…confirm no
airlock.
Once the pump is running start the RO motor and begin closing the high pressure valve with a red handle
clockwise until tank pressure reaches about 275 psi (never 295 psi or greater). May have to close red valve for
pressure to climb
During the first few minutes of operation, gently adjust the red handled high-pressure valve along with the small
brass sweetener valve until the flow of both concentrate and permeate our proximately the same. At these flow
rates the sugar content of the sap should be doubled.
Check the sugar level of the sap in the outdoor storage tank and the concentrated sap reaching the overhead
stainless tank in the sugar shack. The sugar content of the sap in the overhead tank should be approximately
twice that of the sap in the outdoor tank.
Check the sugar content of the permeate to ensure it is zero…indicates RO is functioning correctly.
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Note: no
pressure ever
during rinse.

End-of-day rinse cleaning: A 3 step process to flush sweet concentrate from RO membrane
Disconnect the concentrate outlet hose at the RO from the loft sap storage tank. This will make it
impossible to deliver water into previously RO’d sap in the loft storage tank.
Begin heating 5 gallons of water to 110-120 degrees…used at the next phase of the daily rinse process.
Step 1 of 3: An initial five (5) minute cold water (permeate) rinse. (Note: the first minute or two of material
flushed out is high in sugar content. Add this material back to the sap supply/evaporator.)
Connect the RO to the outdoor permeate tank.
Open the valve at the outdoor permeate tank and make sure there is permeate water flow to the inlet at the
blue filter.
Connect the “concentrate out” port at the wash tank to a floor drain using a garden hose.
Turn the red high-pressure valve counter clockwise until it stops and close (turn clockwise) the small brass
"sweetener" valve until it stops to get the highest water flow through the membrane.
Turn on the RO motor and let the RO run for approximately 5 minutes to pump permeate through the system
to rinse it.
Turn the motor off and fill the wash tank with about 5 gallons of warm water (110-120°)
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Step 2 of 3: Circulate the warm (110) water through the membrane for ten (10) minutes.
Set the valves to circulate the warm (110) water back into the wash tank. Turn valve handle at the blue filter
to the horizontal position and turn valve at the concentrate outlet near the wash tank to the vertical position.
Run the motor for approximately 10 minutes (see Note below).
During this time the warm (110) water may begin to cool and it may be necessary to add more warm water.
Keep water warm but not more than 120°. Use a thermometer.
Warm water is required to break down the sugars in the membrane. Cold water will not work.
Note: after the 10 minutes warm (110) water wash, turn the concentrate valve at the wash tank to the
horizontal position while the motor is running. This will empty the warm water from the wash tank. Turn off
the motor when the tank is empty…then set valves for Step 3 of 3.
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Step 3 of 3: A final five (5) minute cold permeate (water) rinse.
Connect the outdoor permeate tank to the inlet connection at the blue filter.
Open the valve on the outdoor permeate tank and make sure there is flow from the permeate tank to the
connection at the blue filter.
Start the RO motor and run cool permeate tank water through the machine for approximately 5 minutes then
turn the RO off.
Close the valve on the outdoor permeate tank and remove the blue filter housing to make sure the sap filter
is clean. Replace as needed.
Remove the floor drain hose and reconnect the concentrate outlet to the line that runs to the sap storage
tank overhead in the sugar shack.
Disconnect the permeate line from the inlet at the blue filter housing and reconnect the line from the
outdoor sap up storage tank to the inlet at the blue filter housing.
Store the RO at night where it will not freeze.
Check filter with every “end of day” cleaning.
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Backwash: When flow rate starts slows do a backwash with permeate. (Note: the term “backwash” does not
mean the flow thru the machine is reversed. As used here it simply means “rinse” or “flush”.)
Disconnect the concentrate outlet hose at the RO from the sap storage tank. This will make it impossible to
deliver water into previously RO’d sap in the storage tank.
Connect the feed line from the outdoor permeate tank to the inlet at the blue filter.
Open the valve on the outdoor permeate tank and make sure there is adequate flow to the inlet at the blue
filter.
Close the small brass "sweetener" valve by turning clockwise until it stops.
Turn the high-pressure valve with a red handle counterclockwise until it stops in order to achieve the highest
flow rate possible.
Connect a garden hose from the wash tank concentrate outlet valve to a floor drain.
Start the RO motor and let it run until approximately 75 gallons of water per membrane has been pumped to
the system. This should take about 20 minutes?
Note this procedure should be done every 4 to 6 hours during operation. Later in the season the membrane
will plug up faster. Always check the sap filter before restarting the RO to concentrate sap.
Note: if this backwash procedure does not restore the flow rate to normal the RO will require a soap wash.
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Soap Wash: A three step process…generally part of the “end of year” cleaning routine.
Disconnect the concentrate outlet hose at the RO from the sap storage tank. This will make it impossible to
deliver soap into previously RO’d sap in the storage tank.
Step 1. Cold water rinse for 5 minutes…fed from permeate (position 1 above).
•

Connect the feed line from the outdoor permeate tank to the inlet at the blue filter and do a cold water
rinse for 5 minutes…see 3/3 End-of-Day routine.

Step 2. Soap wash (i.e., recirculate) for 15 minutes…fed from wash tank (position 2 above).
•

Fill wash tank with 5 gallons of water heated to 110-120 degrees. Add soap…see soap instructions for
soap/water mix.

•

Set valves to recirculate…see above diagram. Run in recirculation mode for 15 minutes.

•

After the 15 minute soap wash, turn the wash tank concentrate valve to the horizontal position to drain
the soapy water from the wash tank. When the tank is empty turn off the motor and set valves for the
next step.

Step 3. Final cold water rinse for 10 minutes...fed from permeate (position 3 above).
•

Reconnect the feed line from the outdoor permeate tank to the inlet at the blue filter and do a final cold
water rinse for 10 minute.
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Acid Wash: A critical component of the year-end cleaning routine
Disconnect the concentrate outlet hose at the RO from the sap storage tank.
Step 1. Soap Wash…see previous page…then drain the RO
Step 2. Acid Wash.
•

Add clean water to the wash tank heated to 110 degrees (max 120).

•

Add citric acid to the water in the tank. Follow the directions on the jar for amount to add.

•

Set valves to recirculate…run in recirculation mode for 10 minutes…then allow RO to set for at least 48 to
72 hours…and up to 4 weeks.

Step 3. Soap wash…after 48 to 72 hour acid wash waiting time…see previous page.
Step 4. Final cold water rinse for 10 minutes...fed from permeate.
RO should now be clean. Store cool dry place…never let membrane dry out…or freeze…store membrane in
machine. Membrane should be flushed with clean water every 2 months thru the summer…unless you install
antifreeze in which case this is not necessary.
Note: Use of an RO preserve as noted in previous years instructions is no longer recommended.

Version 1.0 (March 2019)

9

Antifreeze installation process: This is a critical component of the year-end routine if the RO can not be
stored in a heated room.
Step 1. [Blue = V, Permeate = H and Concentrate = H.] Open the drain valve (C)and disconnect RO from all
tanks. Remove the blue filter to drain it and remove the filter cartridge…then reinstall the blue filter cover. To
ensure maximum flow, close the sweetener valve clockwise and turn the red valve counter clockwise till it
stops. Run RO machine 1 – 2 minutes to remove most of the water…then stop the RO machine.
Step 2. [Blue = H, Permeate = V, Concentrate = V] Close the drain valve. Put 2 gallons FVP RV antifreeze in the
wash tank, and run the RO machine to recirculate antifreeze for 5 minutes. After 5 minutes and while the
machine is running open the drain valve to confirm only antifreeze is flowing thru the system. While it’s still
running, close the drain valve and move concentrate valve to H and this will drain the wash tank of antifreeze.
Drain to bottom of tank only. Shut the machine off.
Step 3. Install protective stainless steel caps on outlets at tank and inlet at blue filter.
Note: When finished you will see pink antifreeze only in the concentrate flow meter – none in the permeate
side.
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