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NOTICE:

The ARB Approved Installation, Operation and Maintenance Manual (IOM) for the VR-
402 describes the tools, methods and skill levels required to install the Morrison Bros.
Co. Phase | Enhanced Vapor Recovery (EVR) System for Aboveground Storage Tanks
(AST).

As specified in the individual IOM’s, only skilled technicians that are trained, certified
and licensed by Morrison Bros. Co. (i.e. Morrison Certified Technicians) are able to
perform installation, maintenance or repairs of components manufactured by Morrison
Bros. Co.

It is the responsibility of each Morrison Certified Technician to be familiar with the
current

requirements of state, federal, local codes and air district rules and regulations of
installation and repair of gasoline dispensing equipment.

It is also the responsibility of each Morrison Certified Technician to be aware of all the
manuals, necessary safety precautions, and site requirements to assure a safe and
trouble-free installation.

To take online training or to confirm the status of a Morrison Certified Technician,
please visit the Morrison Bros. Co’s website at www.morbros.com or contact:

Morrison Customer Service Dept.
Toll Free: 800-553-4840
General: 563-583-5701

Fax 563-583-5028

Email custserv@morbros.com
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Morrison Fig. No. 244 Series Emergency Vent
INSTALLATION, MAINTENANCE AND OPERATING INSTRUCTIONS

The 244 Series Emergency Vent is designed for use on aboveground storage tanks, as a code
requirement that helps prevent tanks from becoming over-pressurized or rupturing if exposed to
fire.

INSTALLATION: Mounting piping and connections to the tank must be fabricated so the
emergency vent is in a vertical (plumb) position. Check interior of vent for foreign matter. O-ring
surface should be clean and free of any dirt or particles. Verify cover is moving freely before
and after placing into the system. Do not paint vent unless necessary. If painting, extreme
caution must be exercised to make sure that the paint does not inhibit proper vent operation.

Note: There should be no reduction of pipe size between the storage tank and the Fig. 244
Series Emergency Vent.

Important: Install the included warning tag where it will be visible to the operator filling or
unloading the tank that is fitted with this vent.

Threaded Connection:

Use standard piping practices when installing vents with threaded ends. Apply a fuel resistant,
non-hardening, anti-seize sealant (non-adhesive) to body threads. Morrison recommends thread
sealant rather than Teflon® tape. Torque threaded joints as follows: 2” size 75-85 ft-lbs, 37-4”
size to 75-100 ft-lbs. Avoid over-torque, which may damage the vent.

Flange Connection:

The vent must be visually centered with respect to the flange faces. A gasket must be placed
between the flange faces. Flanged bolting should be tightened gradually in a crisscross pattern.
Bolting should be tightened sufficiently to prevent leakage and loosening of the joint. Torque
bolts to 50-55 ft-Ibs. Avoid over-torque, which may damage the vent.

Failure to follow any or all of the warnings or instructions in this document could result
in a hazardous product spill, which could result in property damage, environmental
contamination, fire explosion, serious injury or death.

Warnings

e Fire Hazard — Death or serious injury could result from spilled liquids.

¢ Install only on shop fabricated atmospheric tanks built and tested in accordance to
industry standards such as UL142, NFPA 30 & 30A, and API 650.

¢ Install in accordance with all applicable local, state, and federal laws.

244 Series vents only provide emergency pressure relief and must be used in
conjunction with a normal vent or pressure vacuum vent.

o 244 Series vents as well as normal vents and pressure vacuum vents must be properly
sized and selected for each specific tank application.

o For your safety, it is important to follow local, state, federal and/or OSHA rules that apply
to working inside, above, or around the storage tank and piping area. Use all personal
protective equipment required for working in the specific environment.

e Tanks could be under pressure. Vapors could be expelled from tank vents, piping,
valves or fittings while performing installation. Vapors could catch fire or cause an
explosion. Avoid sparks, open flame, or hot tools when working on vents.

e Do not paint or cover vent. This will inhibit proper vent operation and may lead to

personal injury/property damage.
2440--0115 PP EVR Rev. E
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MAINTENANCE: Annual inspection, and immediate inspection during freezing conditions, by
someone familiar with the proper operation of the storage tank vents, is required to insure

venting devices are functioning properly before filling or unloading a tank. If painting, extreme
caution must be exercised to make sure that the paint does not inhibit proper vent operation.

WARNINGS

Fire Hazard — Death or serious injury could result from spilled liquids.

o Clogged or restricted vents could cause damage to tanks and piping releasing liquids
which could catch fire.

o Dust, debris, freezing rain, freezing condensation or other contaminants could clog or

restrict the vents.

In freezing conditions, inspect the vents immediately before filling or unloading a tank.

Follow your employer’s instructions for making sure vents are not clogged or restricted.

You must be trained to inspect the vents. Stop now if you have not been trained.

Do not fill or unload from a tank unless you are certain that the tank vents will operate

correctly.

e For your safety, it is important to follow local, state, federal and/or OSHA rules that apply
to working inside, above, or around the storage tank and piping area. Use all personal
protective equipment required for working in the specific environment.

e Tanks could be under pressure. Vapors could be expelled from tank vents, piping,
valves or fittings while performing maintenance. Vapors could catch fire or cause an
explosion. Avoid sparks, open flame, or hot tools when working on vents.

Steps

1. Lift the cover of the vent all the way up and lower back down onto the body several
times. The cover must move freely for the vent to work properly.

2. Replace the unit if sticking or binding occurs during step 1 above.

3. Inspect the vent, including the seal area, for dust, debris, snow or ice. Remove any
that is found.

4. Inspect all vent components and surfaces for damage, corrosion or excessive wear. If
any is found replace the vent.

5. Inspect the vent warning tag located near the tank fill and offloading area. If the tag
is damaged or difficult to read, contact Morrison Bros. Co. at (800) 553-4840 for a free
replacement tag.

OPERATING INSTRUCTIONS: The emergency vent requires no assistance during operation.
During operation the cover will not open until internal pressure in the tank reaches
approximately 16 ounces per square inch pressure.

If you need any further information on applications, special configurations, approvals, etc.
please consult Morrison’s catalog, contact Morrison, or visit our website at www.morbros.com.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact
Morrison for a return authorization. All products are thoroughly tested before shipment and meet all
applicable performance standards and specifications. Only material found to be defective in manufacture
will be replaced or repaired at our discretion. Claims must be made within one year from the date of
installation, and Morrison Bros. Co. will not allow claims for labor or consequential damage resulting from
purchase, installation or misapplication of the product. The warranty registration information must be
provided to the end user.

. Dubuque, lowa 52001
u Morrison Bros.Co. 800.553.4840 » 563.583.5028 Fax »
Established 1855 custserv@morbros.com
www.morbros.com 2440--0115 PP EVR Rev. E
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Morrison Fig. No. 515/516 Series Spill Container
INSTALLATION, MAINTENANCE AND OPERATING INSTRUCTIONS

FIG. NO. 515 INSTALLATION: Bolt base to stable footing that will not rise or sink from outdoor
conditions. Adjust height of box so ports on rear of box align with system piping. Use standard piping
practices when installing fittings with threaded ends. Apply a fuel resistant, non-hardening, anti-seize
sealant (non adhesive) to fitting threads. Morrison recommends thread sealant rather than Teflon® tape.
Torque threaded joints as follows: 2” size 75-85 ft-lbs, 3"-4” size to 75-100 ft-lbs. Avoid over-torque,
which may damage the fittings. Adjoining piping must be properly supported and positioned so minimal
piping stresses are transmitted to the box during or after installation. The spill container is hot made to
secure the weight of the piping structure. Bolt flanges to rear of spill container box. Flanged bolting should
be tightened gradually in a crisscross pattern. Bolting should be tightened sufficiently to prevent loosening
of the joint. Thread pipes from the system into companion flanges. Mount fittings internal to box to the
inside face of the companion flange. It is highly recommended that the whole installation be tested before
being released for use.

FIG. NO. 516 INSTALLATION: Apply a fuel resistant, non-hardening, anti-seize sealant (non-
adhesive) to pipe threads. Morrison recommends thread sealant rather than Teflon® tape. Torque
threaded joint to 75-100 ft-Ibs. Avoid over-torque, which may damage the fittings. Thread spill container
on to tank. Mount fittings internal to container. Avoid over-torque, which may damage the fittings. It is
highly recommended that the whole assembly be tested before being released for use.

Failure to follow any or all of the warnings may render the spill container
nonfunctional and could result in a hazardous product spill, which may result in
property damage, environmental contamination, fire, explosion, injury or death.

WARNINGS

e Fire Hazard - Death or serious injury could result from spilled liquids.

Any modification to this spill container other than stated in these installation instructions will void
the product warranty.

e Install in accordance with all applicable local, state, and federal laws.

e For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to
working inside, above, or around the storage tank and piping area. Use all personal protective
equipment required for working in the specific environment.

e Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or
fittings while performing installation. Vapors could catch fire or cause an explosion. Avoid sparks,
open flame, or hot tools when working on spill containers.

. Dubuque, lowa 52001
u Morrison Bros.Co. 800.553.4840 - 563.583.5028 Fax -
Established 1855 custserv@morbros.com
www.morbros.com 515---0252 PP EVR Rev. D
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MAINTENANCE: Ensure product is properly installed. Observe the container to assure proper
performance. Visually inspect exterior and interior of container on a regular basis, or at least once a year
to ensure the product is not worn or damaged to affect the functionality of the parts. Clean and remove
any dirt, debris or spilled product from the spill container after each delivery. Product should not be
drained to the ground or into the atmosphere. All hazardous materials need to be properly disposed
according to local, state, or federal regulations. Additionally for the Fig. No.515, place a small amount of
water in the spill container to verify the drain valve is holding liquid in the box. Drain water.

WARNINGS

e Fire Hazard - Death or serious injury could result from spilled liquids.

e You must be trained to maintain this spill container Stop now if you have not been trained

e For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to
working inside, above, or around the storage tank and piping area. Use all personal protective
equipment required for working in the specific environment.

e Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or
fittings while performing installation. Vapors could catch fire or cause an explosion. Avoid sparks,
open flame, or hot tools when working on spill containers.

OPERATING INSTRUCTIONS: The tank operator must ensure that all federal, state and local codes are
met during the filling of this tank. Only experienced operators familiar with tank filling procedures should
be allowed to fill or transfer product in this system. It is the responsibility of the operator to continuously
monitor the tank filling process and take all necessary precautions to prevent any spill. The operator shall
ensure that the delivery hose from the tank’s fill pipe is not disconnected until the hose has been drained
completely. During unloading operations, the operator must remain in constant view of the transfer nozzle
and fill pipe, and be in constant attendance at the discharge control valve. To evacuate spilled product
from containment unit, bailing or mopping may be necessary. If unit is equipped with a drain valve, place
a separate container under valve and open valve to drain contents. Product should not be drained to the
ground or into the atmosphere. All hazardous materials need to be properly disposed according to local,
state, or federal regulations.

If you need any further information on applications, special configurations, approvals, etc. please consult
Morrison’s catalog, contact Morrison, or visit our website at www.morbros.com.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact
Morrison for a return authorization. All products are thoroughly tested before shipment and meet all
applicable performance standards and specifications. Only material found to be defective in manufacture
will be replaced or repaired at our discretion. Claims must be made within one year from the date of
installation, and Morrison Bros. Co. will not allow claims for labor or consequential damage resulting from
purchase, installation or misapplication of the product. The warranty registration information must be
provided to the end user.

. Dubuque, lowa 52001
u Morrison Bros.Co. 800.553.4840 * 563.583.5028 Fax *
Established 1855 custserv@morbros.com
www.morbros.com 515---0252 PP EVR Rev. D
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9095A 2” Overfill Prevention Valve

Installation & Maintenance Instructions

A

— Installation

A

The 9095A Overfill Prevention Valve is installed at the fill port of a storage tank. Used in a pressurized tight fill
application, the valve helps prevent tank overfills by closing when the liquid level reaches a pre-set waming lev-
el (90-95% full). The valve is installed through a 4” threaded opening and has a built-in bleed hole that allows
the fill hose pressure to be relieved after the valve closes. This bleed hole also provides anti-siphon protection
for the valve. When installed to manufacturer requirements, the Morrison Fig. 9095A Overfill Prevention Valve
can eliminate hazardous liquid spills.

Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

page 8

Warnings

* Fire Hazard — Death or serious injury could result from spilled liquids.

* Any modification to this valve other than stated in these installation instructions will void the product
warranty.

* This device is intended to be used only as a secondary shutoff and should not be the only system in place to
prevent a tank from overfilling. It is the sole responsibility of the operator to continuously prevent any spillage
regardless of the situation or status of the valve.

* The valve must be used with clean product. Contamination suspended in the liquid may cause the valve to
function improperly. Line strainers or filters should be used in the fill piping or delivery vehicle to insure clean
product.

* Minimum requirements for valve operation: 5 GPM inlet flow at 5 PSI inlet pressure.

* Maximum pressure is 100 PSL

« Maximum allowable viscosity is 150 centistokes.

« A tight fill is required for the valve to operate. Do not substitute any other fill adaptors for the special adaptor
supplied.

* Once closed the valve will allow flow of less than 2% of max flow to relieve fill line pressure.

+ All by-pass and or limit valves of the delivery system must be functional and properly set prior to filling.

« Tnstall in accordance with all applicable local, state, and federal laws.

* For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working mside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

* Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing installation. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot tools
when working on valves.

+ Fill points should be labeled to identify product being transferred according to all applicable codes.

Steps

1. Remove the valve from the box and remove all packaging material. Check the valve for any shipping dam-
age. Remove the adaptor and nipple from the valve. Check for freedom of plunger movement by securing float,
turning unit upside down, and looking through the body opening at the plunger. The plunger should slide freely
ta contact the seal surface of the body and drop back down inte the dashpot when turned to the upright position.
Set the valve upright and move the float up and down to insure there is no binding.

1
WMornson Bros. Co. - Dobugue, TA - BO0-553-4840
9095A-0220 PPEVR Rev B
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2. Determine the SHUT-OFF DISTANCE at 90 or

95% full. (See Fig. 1 & Mfg. tank ullage chart). A

Record this distance as you will need 1t later when DISTANCE
installing the valve. hi

3. Refer to Fig. 2. Select the measurement for the A TANCE i

fuel you will be storing. Using a ruler, measure
up from the bottom of the float and mark a line on
your float at that measurement. Use a wax pen or
chalk to mark the line.

Note: If you are storing a liquid, other than those
noted in Fig. 2, and the specific gravity of your FIGURE 1
liquid 1s not the same as one of the liquids shown,
you can use the calculation, shown at the end of
this document, to determine the measurement to
mark your float.

4. Meagure from the top of the tank up to the point where the valve is to be attached. This is your Riser Distance
shown in Fig. 1. Record this length. Note: this distance needs to include all pipe fittings, spill containers, etc. all
the way up to the point where the valve is to be attached.

5. Move your float into the up position. Now the line that you marked on the float (Step 2) is at the point where
the valve will shut off during the filling process. Measure from the line on the float all the up to the point where
the valve will thread onto the piping. We will call this Length X (See Fig. 3). Record this length.

6. Now you can make piping adjustments to insure that the line on the float will be in the tank at your desired
shut off point when the unit 1s installed into the tank. To make these adjustments you can lengthen or shorten the
Nipple shown in Fig. 3. You can also change the Riser Distance shown in Fig. 1. Lastly, you can make minor
adjustments by moving the floats up or down. To do this loosen the allen screws on the float adjustment collars,
shown in Fig. 3, move the floats up or down, and then tighten the allen screws.

TImportant: After making your adjustments in Step 6, the Riser Distance (Step 4) plus your Shut-off Distance
{(Step 2) should be equal to Length X (Step 5).

Tmportant: If adjustments are made to the float adjustment collars, you must set the valve in the upright posi-
tion and move the float up and down to insure there is no binding,

7. Use care with floats and linkage during installation. Apply a non-hardening gasoline resistant sealant spar-
ingly to all male threads. Attach the drop tube to the bottom of the valve. Assemble piping and install valve in
the tank to distance determined in the steps above.

Caution: Excessive use of thread sealant may cause the valve to function improperly, application of thread
sealant should be to male threaded members of the system only (to reduce the possibility of sealant being forced
inside the system).

Important: Attach wamning tag at fill point, with supplied cable tie, in location visible to operator filling the
tank.

2
Morrison Bros. Co. - Dubuque, IA - 800-553-4840

9095A-0228 PP EVR Rev. B
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FIGURE 2

Filling P I

1. Make sure the fill nozzle is equipped with the appropriate mating coupler to form a secure connection with
the tight fill adaptor.

2. Attach the nozzle to the tight fill adaptor making sure the connection is secure.

3. Switch on the pumping system.

4. Gradually open the fill nozzle and begin product transfer.

5. Continually monitor the liquid level measurement device during the fill.

6. If the liquid level reaches the preset level of the 9095A valve, and the valve shuts off, the operator may see a
slight movement of the fill hose and/or hear the pump by-pass activate.

7. If the 90954 shuts off during the tank fill, perform the overfill disconnect procedure.

e

1. If 9095 A shut-off has occurred, close the fill nozzle immediately.

2. Turn off the pumping systerm.

3. Slowly release one arm of the quick coupler. This will introduce air into the fill line and allow product
between nozzle and valve to drain. Wait a minimum of (1) minute for product to drain.

4. Completely uncouple and remove the nozzle after the line has drained. Attempting to disconnect the coupler
from the tight fill adaptor with pressure in the hose will result in a product spill.

liguid spill, which could result in property damage, environmental contamination, fire, explosion, serious

u Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
injury or death.

3
Mornson Bros. o, - Dubugue, TA - BO0-553-J8410
909540220 PPEVR Rev. B
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— Maintenance

If required, this valve should be maintained according to local codes or to APT Recommended Practice 2350,

AWarnings

+ Fire Hazard — Death or serious injury could result from spilled liquids.

* You must be trained to maintain this valve. Stop now if you have not been trained.

+ For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

* Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing maintenance. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot tools
when working on valves

If valve is fitted with the optional test mechanism you can simulate a high product level by pulling the test
mechanism lever during a fill. If the valve does not prevent product transfer when the test mechanism is pulled,
or the valve is not fitted with a test mechanism, please do the following:

1. Remove valve from the tank.

2. Inspect the float and float linkages for any damage and make sure the float can move up and down freely. If
the float or the float linkages have been damaged, or the float cannot move up and down freely, the valve must
be sent back to the factory for evaluation.

3. Look down into the top of the valve to inspect for any debris or foreign objects that may have entered the
valve. I you can see any debris or foreign objects, the valve must be returned to the factory for evaluation.

4. Check for freedom of plunger movement by securing float, turning unit upside down, and looking through
the body opening at the plunger. The plunger should slide freely to contact the seal surface of the body and drop
back down into the dash pot when turned to the upright position. You may also hear a clunking/clicking sound
when tuming valve upside down and right side up. If you cannot see the plunger move freely or if this clunking/
click sound is not present, it may indicate that the valve plunger is stuck and the valve must be returned to the
factory for evaliation.

5. Inspect the vent wamning tag located near the tank fill point. If the tag is damaged ar difficult to read, contact
Morrison Bros. Co. at (800) 553-4840 for a free replacement tag.

liguid spill, which could result in property damage, environmental contamination, fire, explosion, serious

u Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
injury or death.

Calculation for shut-off point for liquids with specific gravities different that those shown in Fig. 2.
Shut-off point distance = ((1 - Specific Gravity) X 6) +4.25

Measure this distance up from the bottom of the float and mark as indicated in Steps 3 & 4 of the Installation
Steps and then follow the rest of the Installation Steps.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison
for a return authorization. All products are thoroughly tested before shipment and meet all applicable perfor-
marnce standards and specifications. Only material found to be defective in manufacture will be replaced or re-
paired at our discretion. Claims must be made within one year from the date of installation, and Morrison Bros.
Co. will not allow claims for labor or consequential damage resulting from purchase, installation or misapplica-
tion of the product. The warranty registration information must be provided to the end user.

4
Morrson Bros. To. - Dubugue, TA - B0-5223-3840
909540228 PPEVR Rev.B
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9095A 3” Overtfill Prevention Valve

Installation & Maintenance Instructions

A

The 9095A Qverfill Prevention Valve is installed at the fill port of a storage tank. Used in a pressurized tight fill
application, the valve helps prevent tank overfills by closing when the liquid level reaches a pre-set warning lev-
el (90-95% full). The valve is installed through a 6 threaded opening and has a built-in bleed hole that allows
the fill hose pressure to be relieved after the valve closes. This bleed hole also provides anti-siphon protection
for the valve. When installed to manufacturer requirements, the Morrison Fig. 90954 Overfill Prevention Valve
can eliminate hazardous liquid spills.

Failure to follow any or all of the warnings and instructions in this decument could result in a hazardous

liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

Installation

A

Warnings

* Fire Hazard — Death or serious injury could result from spilled liquids.

* Any modification to this valve other than stated in thege installation instructions will void the product
warranty.

* This device is intended to be used only as a secondary shutoff and should not be the only system in place to
prevent a tank from overfilling. Tt is the sole responsibility of the operator to continuously prevent any spillage
regardless of the situation or status of the valve.

* The valve must be used with clean product. Contamination suspended in the liquid may cause the valve to
function improperly. Line strainers or filters should be used in the fill piping or delivery vehicle to insure clean
product.

* Minimum requirements for valve operation: 5 GPM inlet flow at 5 PSI inlet pressure.

* Maximum pressure is 100 PSL

* Maximum allowable viscosity is 60 centistokes.

* A tight fill is required for the valve to operate. Do not substitute any other fill adaptors for the special adaptor
supplied.

* Once closed the valve will allow flow of less than 2% of max flow to relieve fill line pressure.

* All by-pass and or limit valves of the delivery systemn rmust be functional and properly set prior to filling.

* Install in accordance with all applicable local, state, and federal laws.

* For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working mside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

* Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing installation. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot tools
when working on valves.

» Fill points should be labeled to identify product being transferred according to all applicable codes.

Steps

1. Remove the valve from the box and remove all packaging material. Check the valve for any shipping dam-
age. Remove the adaptor and nipple from the valve. Check for freedom of plunger movement by securing float,
turning unit upside down, and looking through the body opening at the plunger. The plunger should slide freely
to contact the seal surface of the body and drop back down into the dashpot when turned to the upright position.
Set the valve upright and move the float up and down to insure there is ne binding.

1
Marmson Bros Co. - Cubugue, 1A - B00-553-48410
409540329 PPEVR Rev. B
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2. Determine the SHUT-OFF DISTANCE at 90 or
95% full. (See Fig. 1 & Mfg. tank ullage chart).
Record this distance as you will need it later when
installing the valve.

3. Refer to Fig. 2. Select the measurement for the
fuel you will be storing. Using a ruler, measure
up from the bottom of the float and mark a line on
your float at that measurement. Use a wax pen or
chalk to mark the line.

RISER
DISTANCE

SHUT-OFF DISTANCE
AT 90 OR 95%

)

Note: If you are storing a liquid, other than those
noted in Fig. 2, and the specific gravity of your FIGURE 1
liquid is not the same as one of the liquids shown,
you can use the calculation, shown at the end of
this document, to determine the measurement to
mark your float.

4. Measure from the top of the tank up to the point where the valve is to be attached. This 1s your Riser Distance
shown in Fig. 1. Record this length. Note: this distance needs to include all pipe fittings, spill containers, etc. all
the way up to the point where the valve is to be attached.

5. Move your float into the up position. Now the line that you marked on the float (Step 2) is at the point where
the valve will shut off during the filling process. Measure from the line on the float all the up to the point where
the valve will thread onto the piping. We will call this Length X (See Fig. 3). Record this length.

6. Now you can make piping adjustments to insure that the line on the float will be in the tank at your desired
shut off point when the unit is installed into the tank. To make these adjustments you can lengthen or shorten the
Nipple shown in Fig. 3. You can also change the Riser Distance shown in Fig. 1. Lastly, you can make minor
adjustments by moving the floats up or down. To do this loosen the allen screws on the float adjustment collars,
shown in Fig. 3, move the floats up or down, and then tighten the allen screws.

Important: After making your adjustments in Step 6, the Riser Distance (Step 4) plus your Shut-off Distance
(Step 2) should be equal to Length X (Step 5).

Important: If adjustments are made to the float adjustment collars, you must set the valve in the upright posi-
tion and move the float up and down to insure there is no binding,

7. Use care with floats and linkage during installation. Apply a non-hardening gasoline resistant sealant spar-
ingly to all male threads. Attach the drop tube to the bottom of the valve. Assemble piping and install valve in
the tank to distance determined in the steps above.

Caution: Excessive use of thread sealant may cause the valve to function improperly, application of thread
sealant should be to male threaded members of the system only (to reduce the possibility of sealant being forced
inside the system).

Important: Attach warning tag at fill point, with supplied cable tie, in location visible to operator filling the
tank.

2
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— Filling Procedure

1. Make sure the fill nozzle is equipped with the appropriate mating coupler to form a secure connection with
the tight fill adaptor.

2. Attach the nozzle to the tight fill adaptor making sure the connection is secure.

3. Switch on the pumping systerm.

4. Gradually open the fill nozzle and begin product transfer.

5. Continually monitor the liquid level measurement device during the fill.

6. If the liquid level reaches the preset level of the 9095A valve, and the valve shuts off, the operator may see a
slight movement of the fill hose and/or hear the pump by-pass activate.

7. If the 9095A shuts off during the tank fill, perform the overfill discormect procedure.

1. If 9095 A shut-off has occurred, close the fill nozzle immediately.

2. Tum off the pumping system.
3. Slowly release one arm of the quick coupler. This will introduce air into the fill line and allow product

between nozzle and valve to drain. Wait a minirmum of (1) minute for product to drain.
4. Completely uncouple and remove the nozzle after the line has drained. Attempting to disconnect the coupler
from the tight fill adaptor with pressure in the hose will result in a product spill.

liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious

u Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
injury or death.

3
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— Maintenance

If required, this valve should be maintained according to local codes or to API Recommended Practice 2350.

AWarnings

* Fire Hazard — Death or sericus injury could result from spilled liquids.

* You must be trained to maintain this valve. Stop now if ¥ ou have not been trained.

* For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

* Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing maintenance. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot tools
when working on valves

If valve is fitted with the optional test mechanism you can simulate a high product level by pulling the test
mechanism lever during a fill. If the valve does not prevent product transfer when the test mechanism is pulled,
or the valve is not fitted with a test mechanism, please do the following:

1. Remove valve from the tank.

2. Inspect the float and float linkages for any damage and make sure the float can move up and down freely. If
the float or the float linkages have been damaged, or the float cannot move up and down freely, the valve must
be sent back to the factory for evaluation.

3. Look down into the top of the valve to inspect for any debris or foreign objects that may have entered the
valve. If you can see any debris or foreign objects, the valve rmust be returned to the factory for evaluation.

4. Check for freedom of plunger movement by securing float, turning unit upside down, and looking through
the body opening at the plunger. The plunger should slide freely to contact the seal surface of the body and drop
back down into the dash pot when turned to the upright position. You may also hear a clunking/clicking sound
when tuming valve upside down and right side up. If you cannot see the plunger move fieely or if this clunking/
click sound is not present, it may indicate that the valve plunger is stuck and the valve must be returned to the
factory for evaluation.

5. Inspect the vent warning tag located near the tank fill point. If the tag is damaged or difficult to read, contact
Morrison Bros. Co. at (800) 553-4840 for a free replacement tag.

liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious

u Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
injury or death.

Calculation for shut-off point for liquids with specific gravities different that those shown in Fig. 2.
Shut-off point distance = ((1 - Specific Gravity) X 2.43) + 2.1

Measure this distance up from the bottom of the float and mark as indicated in Steps 3 & 4 of the Installation
Steps and then follow the rest of the Installation Steps.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison
for a return authorization. All products are thoroughly tested before shipment and meet all applicable perfor-
mance standards and specifications. Only material found to be defective in manufacture will be replaced or re-
paired at our discretion. Claims must be made within one year from the date of installation, and Morrison Bros.
Co. will not allow claims for labor or consequential damage resulting from purchase, installation or misapplica-
tion of the product. The warranty registration information must be provided to the end user.

4
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9095C Overfill Prevention Valve

Installation & Maintenance Instructions

The 9095C Overfill Prevention Valve is installed at the fill port of a storage tank. Used in a pressurized tight fill
application, the valve helps prevent tank overfills by closing when the liquid level reaches a pre-set warning lev-
el (90-95% full). The valve is installed through a 4” threaded opening and has a built-in bleed hole that allows
the fill hose pressure to be relieved after the valve closes. This bleed hole also provides anti-siphon protection
for the valve. When installed to manufacturer requirements, the Morrison Fig. 9095C Overfill Prevention Valve
can eliminate hazardous liquid spills.

Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
A liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

* Fire Hazard — Death or serious injury could result from spilled liquids.

+ Any modification to this valve other than stated in these installation instructions will veid the product
warranty.

* This device is intended to be used only as a secondary shutoff and should noet be the only systern in place to
prevent a tank from overfilling. It is the sole responsibility of the operator to continuously prevent any spillage
regardless of the situation or status of the valve.

* The valve must be used with clean product. Contamination suspended in the liquid may cause the valve to
function improperly. Line strainers or filters should be used in the fill piping or delivery vehicle to insure clean
product.

* Minimum requirements for valve operation: 5 GPM inlet flow at 5 PSI inlet pressure.

* Maximum pressure is 100 PST.

+ Maximum allowable viscosity is 300 centistokes.

+ A tight fill is required for the valve to operate. Do not substitute any other fill adaptors for the special adaptor
supplied.

+ Once closed the valve will allow flow of less than 2% of max flow to relieve fill line pressure.

+ All by-pass and or limit valves of the delivery system must be functional and properly set prior to filling.

+ Install in accordance with all applicable local, state, and federal laws.

* For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

* Tanks could be under pressure. Vapors cauld be expelled from tank vents, piping, valves or fittings while
performing installation. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot tools
when working on valves.

+ Fill points should be labeled to identify product being transferred according to all applicable codes.

Steps

1. Remove the valve from the box and remove all packaging material. Check the valve for any shipping dam-
age. Remove the adaptor and nipple from the valve. Check for freedom of plunger movement by securing float,
turning unit upside down, and looking through the body opening at the plunger. The plunger should slide freely
to contact the seal surface of the body and drop back down into the dashpot when turned to the upright position.
Set the valve upright and move the float up and down to insure there is no binding.

1
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2. Determine the SHUT-OFF DISTANCE at 90 or
95% full. (See Fig. 1 & Mfg. tank ullage chart).
Record this distance as you will need it later when
installing the valve.

3. Refer to Fig. 2. Select the measurement for the ST O FEIGHT
fuel you will be storing. Using a ruler, measure

up from the bottom of the float and mark a line on
your float at that measurement. Use a wax pen or
chalk to mark the line.

Note: If you are storing a liquid, other than those
noted in Fig. 2, and the specific gravity of your FIGURE 1
liquid is not the same as one of the liquids shown,
you can use the calculation, shown at the end of
this document, to determine the measurement to
mark your float.

4. Measure from the top of the tank up to the point where the valve is to be attached. This is your Riser Distance
shown in Fig. 1. Record this length. Note: this distance needs to include all pipe fittings, spill containers, etc. all
the way up to the point where the valve is to be attached.

5. Move your float into the up position. Now the line that you marked on the float (Step 2) is at the point where
the valve will shut off during the filling process. Measure from the line on the float all the up to the point where
the valve will thread onto the piping. We will call this Length X (See Fig. 3). Record this length.

6. Now you can make piping adjustments to insure that the line on the float will be in the tank at your desired
shut off point when the unit is installed into the tank. To make these adjustments you can lengthen or shorten the
Nipple shown in Fig. 3. You can also change the Riser Distance shown in Fig. 1. Lastly, you can make minor
adjustments by moving the floats up or down. To do this loosen the allen screws on the float adjustment collars,
shown in Fig. 3, move the floats up or down, and then tighten the allen screws.

Important: After making your adjustments in Step 6, the Riser Distance (Step 4) plus your Shut-off Distance
(Step 2) should be equal to Length X (Step 5).

Important: If adjustments are made to the float adjustment collars, you must set the valve in the upright posi-
tion and move the float up and down to insure there is no binding,

7. Use care with floats and linkage during installation. Apply a non-hardening gasoline resistant sealant spar-
ingly to all male threads. Attach the drop tube to the bottom of the valve. Assemble piping and install valve in
the tank to distance determined in the steps above.

Caution: Excessive use of thread sealant may cause the valve to function improperly, application of thread
sealant should be to male threaded members of the system only (to reduce the possibility of sealant being forced
inside the system).

Important: Attach warning tag at fill point, with supplied cable tie, in location visible to operator filling the
tank.
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1. Make sure the fill nozzle is equipp ed with the appropriate mating coupler to form a sccure conmection with
the tight fill adaptor.

2. Attach the nozzle to the tight fill adaptor making sure the connection is secure.

3. Switch on the pumping system.

4. Gradually open the fill nozzle and begin produet transfer.

5. Continually monitor the liquid level measurement device during the fill.

6. If the liquid level reaches the preset level of the 9095C valve, and the valve shuts off, the operator may see a
slight movement of the fill hose and/or hear the pump by-pass activate.

7. If the 9095C shuts off during the tank fill, perform the overfill disconnect procedure.

1. If 9095C shut-off has occurred, close the fill nozzle immediately.

2. Tum off the pumping system.

3. Slowly release one arm of the quick coupler. This will introduce air into the fill line and allow product
between nozzle and valve to drain. Wait a minimum of (1) minute for product to drain.

4. Completely uncouple and remove the nozzle after the line has drained. Attempting to disconneet the coupler
from the tight fill adaptor with pressure in the hose will result in a produet spill.

Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liqmid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.
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— Maintenance

If required, this valve should be maintained according to local codes or to API Recommended Practice 2350,

A Warnings

* Fire Hazard — Death or serious injury could result from spilled liquids.

* You must be trained to maintain this valve. Stop now if y ou have not been trained.

* For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

* Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing maintenance. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot tools
when working on valves

If valve is fitted with the optional test mechanism you can simulate a high product level by pulling the test
mechanism lever during a fill. If the valve does not prevent product transfer when the test mechanism is pulled,
aor the valve is not fitted with a test mechanism, please do the following:

1. Remove valve from the tank.

2. Inspect the float and float linkages for any damage and make sure the float can move up and down freely. If
the float or the float linkages have been damaged, or the float cannot move up and down freely, the valve must
be sent back to the factory for evaluation.

3. Look down into the top of the valve to inspect for any debris or foreign objects that may have entered the
valve. If you can see any debris or foreign objects, the valve must be returned to the factory for evaluation.

4. Check for freedom of plunger movement by securing float, turning unit upside down, and looking through
the body opening at the plunger. The plunger should slide freely to contact the seal surface of the body and drop
back down into the dash pot when turned to the upright position. You may also hear a clunking/clicking sound
when tuming valve upside down and right side up. If you cannot see the plunger move freely or if this clunking/
click sound is not present, it may indicate that the valve plunger is stuck and the valve must be returned to the
factory for evahiation.

5. Inspect the vent warning tag located near the tank fill point. If the tag is damaged or difficult to read, contact
Morrison Bros. Co. at (800) 553-4840 for a free replacement tag.

liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious

u Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
injury or death.

Calculation for shut-off point for liquids with specific gravities different that those shown in Fig. 2.
Shut-off point distance = ((1 - Specific Gravity) X 5.5)+ 3.5

Measure this distance up from the bottom of the float and mark as indicated in Steps 3 & 4 of the Installation
Steps and then follow the rest of the Installation Steps.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison
for a return authorization. All products are thoroughly tested before shipment and meet all applicable perfor-
mance standards and specifications. Only material found to be defective in manufacture will be replaced or re-
paired at our discretion. Claims must be made within one year from the date of installation, and Morrison Bros.
Co. will not allow claims for labor or consequential damage resulting from purchase, installation or misapplica-
tion of the product. The warranty registration information must be provided to the end user.

4
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9095AA 3” Overfill Prevention Valve With 6” Tank Adaptor
Installation & Maintenance Instructions

The 9095AA Overfill Prevention Valve is installed at the fill port of a storage tank. Used in a pressurized tight
fill application, the valve helps prevent tank overfills by closing when the liquid level reaches a pre-set warning
level (90-95% full). The valve is installed on a standard ¢° NPT male connection and has a built-in bleed hole
that allows the fill hose pressure to be relieved after the valve closes. This bleed hole also provides anti-siphon
protection for the valve. When installed to manufacturer requirements, the Morrison Fig. 9095AA Overfill Pre-
vention Valve can eliminate hazardous liquid spills.

This valve complies with the following codes: NFPA 30, 304, UFC, IFC, and PEI RP2000.

hazardous product spill, which may result in property damage, environmental contamination, fire,

u Failure to follow any or all of the warnings may render the valve nonfunctional and could result in a
explosion, injury or death.

tion

A Warnings

* Fire Hazard—Death or serious injury could result from spilled liquids.

* Any modification to this valve other than stated in these installation instructions will void the product
warranty.

* This device is intended to be used only as a secondary shutoff and should net be the only system in place to
prevent a tank from overfilling. It is the sole responsibility of the operatar to continuously monitor operations to
prevent any spillage regardless of the situation or status of the valve.

* The valve must be used with clean product. Contamination from products such as used oil may cause the valve
to function improperty. Line strainers or filters should be used in the fill piping or delivery vehicle to insure
clean product.

* Minimum requiremnents for valve operation: 5 GPM mlet flow at 5 PSI inlet pressure.

* Maximum pressure is 100 PSIL.

+ Maximum allowable viscosity is 60 centistokes.

* A tight fill is required for the valve to operate. Do not substitute any other fill adaptors for the special adaptor
supplied.

* Once closed the valve will allow flow of less than 2% of max flow to relieve fill line pressure.

* All by-pass and or limit valves of the delivery systemn must be functional and properly set prior to filling.

« Install in accordance with all applicable local, state, and federal laws.

* For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

* Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing installation. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot tools
when working on valves.

« Fill points should be labeled to identify product being transferred, according to all applicable codes.

Steps

1. Remove the valve from the box and remove all packaging material. Check the valve for any shipping dam-
age. Remove the adaptor and nipple from the valve. Check for freedom of plunger movement by securing float,
turning unit upside down, and looking through the body opening at the plunger. The plunger should slide freely
to contact the seal surface of the body and drop back down into the dashpot when turned to the upright position.
Set the valve upright and move the float up and down to insure there is no binding.

1
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2. Determine the SHUT-OFF DISTANCE at 90 or
95% full. (See Fig. 1 below & Mfg. tank ullage chart).
Record this distance as you will need it later when VAL DINT WHERE
installing the valve.

3. Refer to Fig. 2. Select the measurement for the fuel
you will be storing. Using a ruler, measure up from the SHUT.OFF HEIGHTi
bottom of the float and mark a line on your float at that | a7 so or95%
measurement. Use a wax pen or chalk to mark the line.

Note: If you are storing a liquid, other than those noted
i Fig. 2, and the specific gravity of your liquid 1s not FIGURE 1
the same as one of the liquids shown, you can use the
calculation, shown at the end of this document, to deter-
mine the measurement to mark your float.

4. Measure from the top of the tank up to the point

where the valve is to be attached. This is your Riser Distance shown in Fig. 1. Record this length. Note: this
distance needs to include all pipe fittings, spill containers, etc. all the way up to the point where the valve is to
be attached.

5. Move your float into the up position. Now the line that you marked on the float (Step 2) is at the point where
the valve will shut off during the filling process. Measure from the line on the float all the up to the point where
the valve will thread onto the piping. We will call this Length X (See Fig. 3). Record this length.

6. Now you can make piping adjustments to insure that the line on the float will be in the tank at your desired
shut off point when the unit is installed into the tank. To make these adjustments you can lengthen or shorten the
Nipple shown in Fig. 3. You can also change the Riser Distance shown in Fig. 1. Lastly, you can make minor
adjustments by moving the floats up or down. To do this loosen the allen screws on the float adjustment collars,
shown in Fig. 3, move the floats up or down, and then tighten the allen screws.

Important: After making your adjustments in Step 6, the Riser Distance (Step 4) plus your Shut-off Distance
(Step 2) should be equal to Length X (Step 5).

Important: If adjustments are made to the float adjustment collars, you must set the valve in the upright posi-
tion and move the float up and down to insure there is no binding.

7. Use care with floats and linkage during installation. Apply a non-hardening gasoline resistant sealant spar-
ingly to all male threads. Attach the drop tube to the bottom of the valve. Assemble piping and install valve in
the tank to distance determined in the steps above.

Caution: Excessive use of thread sealant may cause the valve to function improperly, application of thread seal-
ant should be to male threaded members of the system only (to reduce the possibility of sealant being forced
inside the system).

Important: Attach warning tag at fill point, with supplied cable tie, in location visible to operator filling the tank.

Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.
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Filling P I

1. Make sure the fill nozzle is equipped with the appropriate mating coupler to form a secure connection with
the tight fill adaptor.

2. Attach the nozzle to the tight fill adaptor making sure the connection is secure.

3. Switch on the pumping system.

4. Gradually open the fill nozzle and begin product transfer.

5. Continually monitor the liquid level measurement device during the fill.

6. If the liquid level reaches the preset level of the 9095A A valve, and the valve shuts off, the operator may see
a slight movement of the fill hose and/or hear the pump by-pass activate.

7. If the 9095A A shuts off during the tank fill, perform the overfill disconnect procedure.

Qverfill Di { P i

1. If 9095A A shut-off has occurred, close the fill nozzle immediately.

2. Turn off the pumping systern.

3. Slowly release one arm of the quick coupler. This will ntroduce air into the fill line and allow product
between nozzle and valve ta drain. Wait a minimum of (1) minute for product to drain.

4, Completely uncouple and remove the nozzle after the line has drained. Attempting to disconnect the coupler
from the tight fill adaptor with pressure in the hose will result in a product spill.

WOMSan Bros. Co. - OUo0guE, 1A - o00-oo0-30480
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If required, this valve should be maintained according to local codes or to API Recommended Practice 2350,

A Warnings

* Fire Hazard — Death or serious injury could result from spilled liquids.

* You must be trained to maintain this valve. Stop now if you have not been tramed.

* For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

* Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing maintenance. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot tools
when working on valves.

If valve is fitted with the optional test mechanism you can simulate a high product level by pulling the test
mechanism lever during a fill. If the valve does not prevent product transfer when the test mechanism is pulled,
or the valve is not fitted with a test mechanism, please do the following:

1. Remove valve from the tank.

2. Inspect the float and float linkages for any damage and make sure the float can move up and down freely. If
the float or the float linkages have been damaged, or the float cannot move up and down freely, the valve must
be sent back to the factory for evaluation.

3. Look down into the top of the valve to inspect for any debris or foreign objects that may have entered the
valve. If you can see any debris or foreign objects, the valve must be returned to the factory for evaluation.

4. Check for freedom of plunger movement by securing float, turning unit upside down, and looking through
the body apening at the plunger. The plunger should slide freely to contact the seal surface of the body and drap
back down into the dash pot when turned to the upright position. You may also hear a clunking/clicking sound
when tuming valve upside down and right side up. If you cannot see the plunger move freely or if this clunking/
click sound is not present, it may indicate that the valve plunger is stuck and the valve must be returmed to the
factory for evaluation.

5. Inspect the vent warning tag located near the tank fill point. If the tag is damaged or difficult to read, contact
Morrison Bros. Co. at (800) 553-4840 for a free replacement tag.

Failure to follow any or all of the warnings may render the valve nonfunctional and could result in a haz-
ardous product spill, which may result in property damage, environmental contamination, fire, explosion,
injury or death.

Calculation for shut-off point for liquids with specific gravities different that those shown in Fig. 2.
Shut-off point distance = ((1 - specific gravity) X 1.8) + 2.1

Measure this distance up from the bottom of the float and mark as indicated in Steps 3 & 4 of the Installation
Steps and then follow the rest of the Installation Steps.

WARRANTY: If vou believe this vent has a defect due to material or workmanship, please contact Morrison
for a return authorization. All products are thoroughly tested before shipment and meet all applicable perfor-
mance standards and specifications. Only material found to be defective in manufacture will be replaced or re-
paired at our discretion. Claims must be made within one year from the date of installation, and Morrison Bros.
Co. will not allow claims for labor or consequential damage resulting from purchase, installation or misapplica-
tion of the product. The warranty registration information must be provided to the end user.
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Morrison Fig. No. 419 Drop Tube
INSTALLATION, MAINTENANCE AND OPERATING INSTRUCTIONS

INSTALLATION: 1. Check drop tube for any defects or damage that may have occurred in shipping.
2. Measure the distance from the top of the riser pipe to the bottom of the tank.
3. Using the Drop Tube Length Calculator at below, Calculate the length of the drop tube and cut
the end of the drop tube at a 45 degree angle. (Cut end of drop tube should not be more than 6
inches from bottom of tank.)
4. Place drop tube into riser pipe.

Drop Tube Length Calculator

= Measured distance from top of
riser pipe to bottom of tank.

- 6 inches =

= Required length of drop tube.

Failure to follow any or all of the warnings may render the drop tube nonfunctional and could resultin a
hazardous product spill, which may result in property damage, environmental contamination, fire,
explosion, injury or death.

WARNINGS

e Fire Hazard - Death or serious injury could result from spilled liquids.

Any modification to this drop tube other than stated in these installation instructions  will void the
product warranty.

¢ Install in accordance with all applicable local, state, and federal laws.

e For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working
inside, above, or around the storage tank and piping area. Use all personal protective equipment
required for working in the specific environment.

e Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings
while performing installation. Vapors could catch fire or cause an explosion. Avoid sparks, open flame,
or hot tools when working on drop tubes.

MAINTENANCE: No maintenance is required for this product, but local codes may require specific procedures.
It should be verified during installation that the bottom of the drop tube is at the proper distance from the bottom
of the tank.

WARNINGS
e Fire Hazard - Death or serious injury could result from spilled liquids.
e You must be trained to maintain this drop tube Stop now if you have not been trained
e Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings
while performing installation. Vapors could catch fire or cause an explosion. Avoid sparks, open flame,
or hot tools when working on drop tubes.

OPERATING INSTRUCTIONS: The drop tube does not require any assistance during operation.

If you need any further information on applications, special configurations, approvals, etc. please consult Morrison’s catalog,
contact Morrison, or visit our website at www.morbros.com.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison for a return
authorization. All products are thoroughly tested before shipment and meet all applicable performance standards and
specifications. Only material found to be defective in manufacture will be replaced or repaired at our discretion. Claims must
be made within one year from the date of installation, and Morrison Bros. Co. will not allow claims for labor or consequential
damage resulting from purchase, installation or misapplication of the product. The warranty registration information must be
provided to the end user.

Dubuque, lowa 52001
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Morrison Fig. No. 735DC/927 Series Product Cap & Adaptor
INSTALLATION, MAINTENANCE AND OPERATING INSTRUCTIONS

INSTALLATION:
Adaptor: Apply a fuel resistant, non-hardening, anti-seize sealant (non adhesive) to body threads.
Morrison recommends thread sealant rather than Teflon® tape. Thread adaptor on to riser pipe

until handtight then tighten per one of the following specifications.
Wrench Makeup Specifications
Wrench Makeup*

SIZE (Number of Turns)
2" NPT Threads 3.25
3” NPT Threads 2
4” NPT Threads 2.12

* - All sizes should have handtight engagement before Wrench Makeup is applied. A tolerance of plus or minus one turn is
allowed. This information is to be used as guide only. The number of turns may vary depending on the quality of thread form.
Torque Specifications

SIZE Torque
2" NPT Threads 75-85 ft-lb
3” NPT Threads 75-100 ft-lb
4” NPT Threads 23-26 ft-lb

* - No special tools required. Torque value could be verified by offset chain wrench and torque wrench. The Torque Specification
method is required rather than Wrench Makeup Specification method for components installed in California,.

Cap: Set cap on adaptor. Push lever arms inward to body to secure and seal cap to the adaptor.

Failure to follow any or all of the warnings may render the cap and adaptor nonfunctional and
could result in a hazardous product spill, which may result in property damage, environmental
contamination, fire, explosion, injury or death.

WARNINGS

e Fire Hazard - Death or serious injury could result from spilled liquids.

Any modification to this cap and adaptor other than stated in these installation instructions will
void the product warranty.

e Install in accordance with all applicable local, state, and federal laws.

e For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to
working inside, above, or around the storage tank and piping area. Use all personal protective
equipment required for working in the specific environment.

e Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or
fittings while performing installation. Vapors could catch fire or cause an explosion. Avoid sparks,
open flame, or hot tools when working on caps and adaptors.

MAINTENANCE: Ensure product is properly installed. Visually inspect both cap and adaptor on a regular
basis, or at least once a year to ensure the product is not worn or damaged to affect the functionality of
the parts. Also ensure the gaskets on the cap and adaptor are present and sealing adequately. Wipe
seals clean of any dirt or particles if necessary. The adaptor will require that the poppet be manually
pushed in to inspect the whole seal.

WARNING: Tank may be under pressure. Product may be expelled out from the port opening as the
adaptor poppet is depressed.

OPERATING INSTRUCTIONS: Pull out lever arms to remove cap. Push in lever arms to seal cap.

If you need any further information on applications, special configurations, approvals, etc. please consult
Morrison’s catalog, contact Morrison, or visit our website at www.morbros.com.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison for a
return authorization. All products are thoroughly tested before shipment and meet all applicable performance
standards and specifications. Only material found to be defective in manufacture will be replaced or repaired at our
discretion. Claims must be made within one year from the date of installation, and Morrison Bros. Co. will not allow
claims for labor or consequential damage resulting from purchase, installation or misapplication of the product. The
warranty registration information must be provided to the end user.

Dubuque, lowa 52001

u Morrison Bros. Co. 800.553.4840 + 563.583.5028 Fax »
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Morrison Fig. No. 928 Series Dry Disconnect Coupler
INSTALLATION, MAINTENANCE AND OPERATING INSTRUCTIONS

INSTALLATION:

1. Apply a fuel resistant, non-hardening, anti-seize sealant (non adhesive) to hose end or pipe threads.
Morrison recommends thread sealant rather than Teflon® tape.

2. Thread coupler on to hose end or pipe.

OPERATING INSTRUCTIONS:

1. Inspect the coupler gasket and adaptor face to be smooth and free of contamination.

2. Attach the female coupler over the mating male adaptor until the gasket in the couple makes contact
with the front face of the adaptor.

3. The connection is secured by pushing the lever arms in toward the body simultaneously. Lever arms
must be positioned parallel with the coupler body to fully lock.

" WARNING: Care must be taken to insure proper connection and a positive seal. Improperly
=\, fitted or applied connections can result in a serious accident or product spillage. Under no
circumstances shall the pressure rating of the couplings be exceeded.

| Failure to follow any or all of the warnings may render the coupler nonfunctional and
%, could resultin a hazardous product spill, which may result in property damage,
environmental contamination, fire, explosion, injury or death.

] WARNINGS

e Fire Hazard - Death or serious injury could result from spilled liquids.

Any modification to this coupler other than stated in these installation instructions will void the
product warranty.

¢ Install in accordance with all applicable local, state, and federal laws.

e Follow local regulations for (un)loading product.

e Coupler to be used for its designed purpose only.

e For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to
working inside, above, or around the storage tank and piping area. Use all personal protective
equipment required for working in the specific environment.

Product flow may result in static electricity; therefore grounding of equipment is required.
Tanks could be under pressure. Vapors could be expelled from tank adaptor, vents, piping,
valves or fittings while performing (un)loading. Vapors could catch fire or cause an explosion.
Avoid sparks, open flame, or hot tools when working on couplers.

MAINTENANCE: Ensure product is properly installed. Visually inspect coupler on a regular basis, or at least once
a year to ensure the product is not worn or damaged to affect the functionality of the parts. Also ensure the gaskets
on coupler are present and sealing adequately. Wipe seals clean of any dirt or particles if necessary. Inspect lever
arms and pins for excessive wear or damage. Replace any parts that are deteriorated, worn, or damaged.

WARNING: Tank may be under pressure. Vapors may be expelled out from the mating adaptor
“\, asthe coupler is attached or removed

If you need any further information on applications, special configurations, approvals, etc. please consult Morrison’s
catalog, contact Morrison, or visit our website at www.morbros.com.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison for a
return authorization. All products are thoroughly tested before shipment and meet all applicable performance
standards and specifications. Only material found to be defective in manufacture will be replaced or repaired at our
discretion. Claims must be made within one year from the date of installation, and Morrison Bros. Co. will not allow
claims for labor or consequential damage resulting from purchase, installation or misapplication of the product. The
warranty registration information must be provided to the end user.

Dubuque, lowa 52001
H 800.553.4840 » 563.583.5028 Fax
A4 Morrison Bros.Co. 500353 4840 5635
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Morrison Fig. No. 323C/323 Series Vapor Cap & Adaptor
INSTALLATION, MAINTENANCE AND OPERATING INSTRUCTIONS

INSTALLATION:
Adaptor: 1. Apply a fuel resistant, non-hardening, anti-seize sealant (non adhesive) to body threads.
Morrison recommends thread sealant rather than Teflon® tape.
2. Thread adaptor on to riser pipe until handtight then tighten per on of the following specifications.
Wrench Makeup Specifications
Wrench Makeup*

SIZE (Number of Turns)
3” NPT Threads 2
4” NPT Threads 2.12

* - All sizes should have handtight engagement before Wrench Makeup is applied. A tolerance of plus or minus one turn is
allowed. This information is to be used as guide only. The number of turns may vary depending on the quality of thread form.
Torque Specifications

SIZE Torque
3” NPT Threads 75-100 ft-lb
4" NPT Threads 23-26 ft-Ib

* - No special tools required. Torque value could be verified by offset chain wrench and torque wrench. The Torque Specification
method is required rather than Wrench Makeup Specification method for components installed in California,.

Cap: Set cap on adaptor. Push down lever arms until they snap down securing cap to the adaptor.

Failure to follow any or all of the warnings may render the cap and adaptor nonfunctional and
could result in a hazardous product spill, which may result in property damage, environmental
contamination, fire, explosion, injury or death.

WARNINGS

e Fire Hazard - Death or serious injury could result from spilled liquids.

Any modification to this cap and adaptor other than stated in these installation instructions will
void the product warranty.

¢ Install in accordance with all applicable local, state, and federal laws.

o For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to
working inside, above, or around the storage tank and piping area. Use all personal protective
equipment required for working in the specific environment.

e Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or
fittings while performing installation. Vapors could catch fire or cause an explosion. Avoid sparks,
open flame, or hot tools when working on caps and adaptors.

MAINTENANCE: Ensure product is properly installed. Visually inspect both cap and adaptor on a regular
basis, or at least once a year to ensure the product is not worn or damaged to affect the functionality of
the parts. Also ensure the gaskets on the cap and adaptor are present and sealing adequately. Wipe
seals clean of any dirt or particles if necessary. The adaptor will require that the poppet be manually
pushed in to inspect the whole seal.

WARNING: Tank may be under pressure. Vapors may be expelled out from the port opening as the
adaptor poppet is depressed.

OPERATING INSTRUCTIONS: Pull up on cap ring to remove cap. Push down on lever arms to seal cap.

If you need any further information on applications, special configurations, approvals, etc. please consult
Morrison’s catalog, contact Morrison, or visit our website at www.morbros.com.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison for a
return authorization. All products are thoroughly tested before shipment and meet all applicable performance
standards and specifications. Only material found to be defective in manufacture will be replaced or repaired at our
discretion. Claims must be made within one year from the date of installation, and Morrison Bros. Co. will not allow
claims for labor or consequential damage resulting from purchase, installation or misapplication of the product. The
warranty registration information must be provided to the end user.

Dubuque, lowa 52001
1 800.553.4840 » 563.583.5028 Fax
A4 Morrison Bros.Co. 500353 4840 5635
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818 Clock Gauge

Installation, Operation, and Maintenance Instructions

The 818 Clock Gauge is designed to be used to measure liquid level in an aboveground storage tank. The gauge
mounts on top of the tank and is activated by a float connected to a cable.

A Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liguid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

NOTE: The most accurate method to calibrate the tank is with fluid in it. This will take into account variables
associated with the float position, the mechanism, and the fluid density.

* Fire Hazard — Death or serious injury could result from spilled liquids.

 Any modification to this gauge other than those stated in these installation instructions will void the product
warranty.

* This device is intended to be used as a liquid level indicator to the operator and should not be the only system
in place to prevent a tank from overfilling. It is the sole responsibility of the operator to continuously prevent
any spillage regardless of the situation or status of the gauge.

= Install in accordance with all applicable local, state, and federal laws.

* For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

» Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while per-
forming installation. Vapors could catch fire or cause an explosion. Aveid sparks, open flame, or hot tools when
working on gauge.

+ Use a dampened cloth when cleaning the clear front cover of the gauge to prevent static buildup and discharge.
* In the event of malfunction, contact Morrison Bros. Customer Service.

Steps

1. Vel:ify contents of box. You should have received the gauge, float, installation instructions, and re-order/
overfill stickers. Inspect the items for shipping damage. DO NOT use if damage is found. DO NOT pull and
release the cable uncontrollably. This can cause damage to the internal mechanism and render the gauge inoper-
able. ATMWAYS hold onto cable and allow it to move in a slow steady motion.

2. Locate the opening on the top of the tank where the gauge is to be installed. If possible, select a location
away from the fill port to avoid excessive turbulence that could affect the float. Also make certain that there are
no cbjects inside the tank, near the selected opening, upon which the float and cable could get tangled.

3. Once an opening is selected, measure to the bottom to determine the current liquid level height in the tank.
Record this height in feet and inches (or meters and cm) as you will need it to set the gauge once it is installed.
4. Apply pipe dope or Teflon tape to the male threads on the gauge. If you have a gauge with female threads,
apply the pipe dope or Teflon tape to the male threads of the pipe on the tank. DO NOT get pipe dope on the
cable of the gauge.

5. Open the float clip and attach the float clip to the swivel end of the cable. TLatch the float clip making sure the
float clip is securely closed.

6. Slowly lower the float into the tank. Guide the cable through your fingers letting the cable slide through
slowly. DO NOT allow the float to free fall into the tank as this will cause the cable to come off of the pulley
mechanism and render the gauge inoperable.

7. Once the float is resting on the liquid level {or tank bottom if the tank is empty) thread the gauge into, or
onto, the tank fitting. Use a pipe wrench or strap wrench, on the large hex at the bottom of the gauge, to tighten
the gauge into, or onto, the tank fiting. Torque threads to 75-85 ft-1bs.

1
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8 Remove the back plate retaining ring and back metal cover from the gauge Hold the large pulley wheel in
place and loosen the thumb nut or hex nut (Figure 1), Insert a small flat blade screwdriver into the slot onthe
end of the shaft. Rotate the shaft with the screwdriver, which will move the gauge hand, until the gauge hands
indicate the level recorded in Btep 3. Note: Short hand indicates feet Cor meters) and long hand indicates inches
(or orm).

Fig. 1 Shaft & Thumh Nt ST AND ARD VBRSION Tig.2 MBTRIC VERSION Fig.3
oo, {or hext ot} Srnall hand = Feet Smalt tand = Meters

Large Puley Large hand = Inches Large hand = Centimeters (210}
Wheel
BHAMPLE: BEAMPLE:
Clock reads 927, Liquidievelis 2 meters,
Liquid leselis 9 feet, 40 centimeters.
325 inches.

2. Onee you have the hands in the correct position, hold the screwdnver firmly in position and tighten the thumb
nut on the shaft.

10. Retnstall the metal back plate sothat the side with the date label 15 posttioned tothe inside. Replace the back
plate retaming ring making certain the ring snaps all the way down into the groove. Tou will need to use pliers
to squeeze the ring intothe groove. Theretaining ring is correctly squeezed into place if the ends of the retain-
ing ring do not overlap.

11, Bwivel the body of the gauge so the face can be read by the operator on the ground.

12. OPTION AL If wou desire additional indications for the overfill and reorder points, follow the optional
Overfill and Reorder Label Installation instructions below.

Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

Operation

Steps

1. To determine the height of fluid in the tank, read the posttion of the gange hands Note: Bhert hand indicates
feet (or meters) and long hand indicates inches (or am). BeeFigures 2 and 3 above,

2. The tank manufacturers chart will be required to translate fluid height into fluid volume.

2
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— Maintenance

This gauge should be maintained per applicable codes or at least once each year.

AWARNINGS

+ Fire Hazard — Death or serious injury could result from spilled liquids.

* You must be trained to maintain this gauge. Stop now if you have not been trained.

« For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

+ Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing maintenance. Vapors could catch fire or cause an explosion. Aveid sparks, open flame, or hot tools
when working on gauge.

* Use a dampened cloth when cleaning the clear front cover to prevent static buildup and discharge.

* In the event of malfunction, contact Morrison Bros, Customer Service.

Steps

1. Visually inspect the gauge for damage or excessive wear. If either is found replace the gauge.

2. If necessary, clean the clear front cover with a damp cloth.

3. Measure the fluid height and verify the gauge reading. If readings do not match adjust the gauge setting ac-
cording to the installation instructions.

liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious

u Failure to follow any or all of the warnings and instructions in this decument could result in a hazardous
injury or death.

tion

NOTE: The template (see Figure 4) is intentionally reversed (mirror image) so the labels may be placed on the
inside surface of the clear front cover. Therefore the lettering of the labels is on the adhesive side and will read
correctly once placed.

Steps

1. Template units are shown in feet (or cm). It will be necessary to determine the desired overfill and reorder
points and convert those into teet (or cm) in order to use this template.

2. Remove the front face retaining ring and remove the clear front cover.

3. Place the clear cover onto the template aligning the outside edge to the outside circle.

4. Remove indicator label backing and place label on the clear cover as shown on template. Align wider end
against inside circle and narrower end pointing toward the level vou want to indicate.

5. If both overfill and reorder labels are used, make sure each is pointing to the correct foot (or cm) reading that
provides the volumes you desire.

6. Reinstall the clear front cover with the labels on the inside. Make sure indicators are in correct location and
wording is readable before putting gauge in service. Replace the front face retaining ring making certain the
ring snaps all the way down into the groove. You will need to use pliers to squeeze the ring into the groove.
The retaining ring is correctly squeezed into place if the ends of the retaining ring do not overlap.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison
for a retumn authorization. All products are thoroughly tested before shipment and meet all applicable perfor-
mance standards and specifications. Only material found to be defective in manufacture will be replaced or re-
paired at our discretion. Claims must be made within one year from the date of installation, and Morrison Bros.
Co. will not allow claims for labor or consequential damage resulting from purchase, installation or misapplica-
tion of the product. The warranty registration information must be provided to the end user.

3
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Fig. 4: Overfill and Reorder Label Template

4
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818 Gallon Gauge or Liter Gauge

Installation, Operation, and Maintenance Instructions

The 818 Clock Gauge is designed to be used to measure liquid volume in an aboveground storage tank. The
gauge mounts on top of the tank and is activated by a float connected to a cable.

A Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

NOTE: The most accurate method to calibrate the tank is with fluid in it. This will take into account variables
associated with the float position, the mechanism, and the fluid density.

Installation

A Warnings

* Fire Hazard — Death or serious injury could result from spilled liquids.

+ Any modification to this gauge other than those stated in these mstallation instructions will void the product
warranty.

= This device is intended to be used as a liquid level indicator to the operator and should not be the only system
in place to prevent a tank from overfilling. It is the sole responsibility of the operator to continuously prevent
any spillage regardless of the situation or status of the gauge.

* Install in accordance with all applicable local, state, and federal laws.

* For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

* Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while per-
forming installation. Vapors could catch fire or cause an explosion. Aveid sparks, open flame, or hot tools when
working on gauge.

* Use a dampened cloth when cleaning the clear front cover of the gauge to prevent static buildup and discharge.
« In the event of malfimction, contact Morrison Bros. Customer Service.

Steps

1. Vel:iﬁy contents of box. You should have received the gauge, float, installation instructions, and re-order/
overfill stickers. Inspect the items for shipping damage. DO NOT use if damage is found. DO NOT pull and
release the cable uncontrollably. This can cause damage to the internal mechanism and render the gauge inoper-
able. ATMWAYS hold onto cable and allow it to move in a slow steady motion.

2. Locate the opening on the top of the tank where the gauge is to be installed. If possible, select a location
away from the fill port to avoid excessive turbulence that could affect the float. Also make certain that there are
no objects inside the tank, near the selected opening, upon which the float and cable could get tangled.

3. Once an opening is selected, measure to the bottom to determine the current liquid level height in the tank.
Use the tank manufacturer’s cross reference chart to correlate the fluid height to gallons (or Liters). Record this
volume as you will need it to set the gauge once it is installed.

4. Apply pipe dope or Teflon tape to the male threads on the gauge. If you have a gauge with female threads,
apply the pipe dope or Teflon tape to the male threads of the pipe on the tank. DO NOT get pipe dope on the
cable of the gauge.

5. Open the float clip and attach the float clip to the swivel end of the cable. Latch the float clip making sure the
float clip is securely closed.

6. Slowly lower the float into the tank. Guide the cable through y our fingers letting the cable slide through
slowly. DO NOT allow the float to free tall into the tank as this will cause the cable to come oft of the pulley
mechanism and render the gauge inoperable.

7. Once the float is resting on the liquid level (or tank bottomn if the tank is empty) thread the gauge into, or

1
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onto, the tank fitting. Use a pipe wrench or strap wrench, on the large hex at the bottom of the gauge, to tighten
the gauge into, or onto, the tank fitting. Torque threads to 75-85 ft-lbs.

8. Remove the back plate retaining ring and back metal cover from the gauge. Hold the large pulley wheel in
place and loosen the thumb nut or hex nut (Figure 1). Insert a small flat blade screwdriver into the slot on the
end of the shaft. Rotate the shaft with the screwdriver, which will move the gauge hand, until the gauge hand
indicates the volume that you recorded in Step 3.

Shaft & Thumb Nut
(or hex nut)

Large Pulley
Wheel

9. Once you have the hand in the correct position, hold the screwdriver firmly in position and tighten the thumb
nut on the shaft.

10. Reinstall the metal back plate so that the side with the date label is positioned to the inside. Replace the back
plate retaining ring making certain the ring snaps all the way down into the groove. You will need to use pliers
to squeeze the ring into the groove. The retaining ring 1s correctly squeezed into place if the ends of the retain-
ing ring do not overlap.

11. Swivel the body of the gauge so the face can be read by the operator on the ground.

12. OPTIONAL: If you desire additional indications for the overfill and reorder points, follow the optional
Overfill and Reorder Label Installation instructions below.

Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

Operation

Steps

1. Top determine the volume of fluid in the tank, read the position of the gauge hand. Interpolate if necessary.

2. Multiply the reading made in the previous step by the multiplier shown on the gauge face. Example: If 12.6
1s read and the multiplier 1s 100, so the reading 1s 1260.

3. The red area indicates the 90 — 100% volume band. If the hand extends into this area, then the tank has 10%
or less ullage.
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— Maintenance

This gauge should be maintained per applicable codes or at least once each year.

AWARNINGS

* Fire Hazard — Death or serious injury could result from spilled liquids.

* You must be trained to maintain this gauge. Stop now if you have not been trained.

+ For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

» Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing maintenance. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot tools
when working on gauge.

* Use a dampened cloth when cleaning the clear front cover to prevent static buildup and discharge.

* In the event of malfunction, contact Morrison Bros. Customer Service.

Steps

1. Vils)ually inspect the gauge for damage or excessive wear. If either is found replace the gauge.

2. If necessary, clean the clear front cover with a damp cloth.

3. Measure the fluid height and correlate it to the tank manufacturer’s volume chart to verify the gauge volume
reading. If readings do not match adjust the gauge setting according to the installation instructions.

Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

— Optional Overfill and Reorder Label Installation

NOTE: If an overfill volume other than 9026 is desired, the overfill label can be used. Otherwise it is not
needed since the 90% volume is indicated by the start of the red area.

NOTE: The template (see Figure 2) is intentionally reversed (mirror image) so the labels may be placed on the
inside surface of the clear front cover. Therefore the lettering of the labels is on the adhesive side and will read
correctly once placed.

Steps

1. Telr)nplate units are shown in teet (or cm). It will be necessary to determine the desired overfill and reorder
points and convert those into feet (or cm) in order to use this template.

2. Remove the front face retaining ring and remove the clear front cover.

3. Place the clear cover onto the template aligning the outside edge to the outside circle.

4. Remove indicator label backing and place label on the clear cover as shown on template. Align wider end
against inside circle and narrower end pointing toward the level you want to indicate.

5. If both overfill and recrder labels are used, make sure each is pointing to the correct foot (or cm) reading that
provides the volumes you desire.

6. Reinstall the clear front cover with the labels on the inside. Make sure indicators are in correct location and
wording is readable before putting gauge in service. Replace the front face retaining ring making certain the
ring snaps all the way down into the groove. You will need to use pliers to squeeze the ring into the groove.
The retaining ring is correctly squeezed into place if the ends of the retaining ring do not overlap.
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WARRANTY: If vou believe this vent has a defect due to material or workmanship, please contact Morrison
for a return authorization. All products are thoroughly tested before shipment and meet all applicable perfor-
mance standards and specifications. Only material found to be defective in manufacture will be replaced or re-
paired at our discretion. Claims must be made within one year from the date of installation, and Morrison Bros.
Co. will not allow claims for labor or consequential damage resulting from purchase, installation or misapplica-
tion of the product. The warranty registration information must be provided to the end user.

Fig. 2: Overfill and Reorder Label Template
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918 Clock Gauge

Installation, Operation, and Maintenance Instructions

The 918 Clock Gauge is designed to measure liquid level in an aboveground storage tank. The gauge mounts
on top of the tank and is activated by a float connected to a cable. The 918 is designed to connect to an alarm
box that can provide a high level audible alarm at a desired volume that is set during installation.

A Failure to lellow any or all of the warnings and instructions in this document could result in a hazardous
liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

NOTE: The most accurate method to calibrate the tank is with fluid in it. This will take into account variables
associated with the float position, the mechanism, and the fluid density.

tion

A Warnings

= Fire Hazard — Death or serious injury could result from spilled liquids.

s Any modification to this gauge other than those stated in these installation instructions will void the
product warranty.

* This device is intended to be used as an auxiliary warning to the operator of a possible overfill situation
and should not be the only system in place to prevent a tank from overfilling. It is the sole responsibility
of the operator to continuously prevent any spillage regardless of the situation or status of the gauge.

s Install in accordance with all applicable local, state, and federal laws.

* For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working
inside, above, or around the storage tank and piping area. Use all personal protective equipment required
for working in the specific environment.

* Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing installation. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot
tools when working on gauge.

s Use a dampened cloth when cleaning the clear front cover of the gauge or 918 alarm box to prevent
static buildup and discharge.

* In the event of malfunction, contact Morrison Bros. Customer Service.

Steps

1. Vel:ify contents of box. You should have received the gauge, float, installation instructions, re-order/overfill
labels, warning tag, cable tie, and optionally the alarm box. Inspect the items for shipping damage. DO NOT
use if damage is found. DO NOT pull and release the cable uncontrollably. This can cause damage to the
internal mechanism and render the gauge inoperable. ATWAY S hold onto cable and allow it to move in a slow
steady motion.

2. Locate the opening, on the top of the tank, where the gauge is to be installed. If possible, select a location
away from the fill port to avoid excessive turbulence that could affect the float. Also make certain that there are
no objects inside the tank, near the selected opening, upon which the float and cable could get tangled.

3. Once an opening is selected, measure to the bottom to determine the current liquid level height in the tank.
Record this height in feet and inches (or meters and cm) as vou will need it to set the gauge once it is mstalled.
4. Apply pipe dope or Teflon tape to the male threads on the gauge. It you have a gauge with female threads,
apply the pipe dope or Teflon tape to the male threads of the pipe on the tank. DO NOT get pipe dope on the
cable of the gauge.

5. Open the float clip and attach the float clip to the swivel end of the cable. Latch the float clip making sure the
float clip 1s securely closed.

6. Slowly lower the float into the tank. Guide the cable through your fingers letting the cable slide through
slowly. DO NOT allow the float to free fall into the tank as this will cause the cable to come off of the pulley
mechanism and render the gauge inoperable.
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7. Once the float is resting on the liquid level (or tank bottom if the tank is empty) thread the gauge into, or
onto, the tank fitting. Use a pipe wrench or strap wrench, on the large hex at the bottom of the gauge, to tighten
the gauge into, or onto, the tank fitting. Torque threads to 75-85 ft-1bs.

8. Remove the back plate retaining ring and back metal cover from the gauge. Hold the large pulley wheel in
place and loogen the thumb nut (Figure 1). Insert a small flat blade screwdriver into the slot on the end of the
shaft. Rotate the shaft with the screwdriver, which will move the gauge hand, until the gauge hands indicate the
level that you recorded in Step 3. Note: Short hand indicates feet {or meters) and long hand indicates inches (or

Fig. 1 Shaft & STANDARD VERIION Fig. 2 METRIC VERSION Fig.3
S Thumb Nut Small hand = Feet Srmall hand = Meters

Large Pulley Large hand = Inches

Wheel

Large hand = Centirreters (x10)

EXAMFLE:

Clock reads .27,
Liquid level 1z 3 feet,
3.23 inches.

EXAMFLE:
Liquidlevel is 2 meters, 4
40 certirreters.

9. Once you have the hands in the correct position, hold the screwdriver firmly in position and tighten the thumb
nut on the shaft.

10. Remove the front face retaining ring and remove the clear front cover.

11. To calibrate the alarm setting, rotate the thumb nut counterclockwise (when facing rear of gauge, see Figure
4) to the dexired alarm set point (zee Figure 5). This will raize the float assembly out of the liquid. Be careful

to maintain a firm grasp of the thumb nut to prevent free fall of the float. While holding the thumb nut steady,
adjust the Alarm hand by pulling the alarm pointer out and rotating it to the point of the triangle {see Figure

6). Once get, carefully allow the float to drop by turning the thumb nut clockwise (when facing the rear of the

gauge).

Figure 4: Raising the float Figure 5: Hold thumb nut at Figure 6: Setting Alarm pointer.
with thumb nut to desired desired trip point. Example - Example - Alarm will now sound
alarm trip point. Alarm zet point at 9 feet-0 inches. when level reaches 9 feet - 0 inches.

12. If installing the alarm box, leave the gauge front and rear covers removed. If the alarm box will not be
installed, or will be installed at a later date, replace the front and rear covers of the gauge.

Al Installati | Testi

Note: As defined in Article 501 — Class 1 Locations of NFPA 70, this apparatus and its connected wiring are
infrinsi cally safe. Under normal conditions this apparatus and its wiring cannot release sufficient energy to
ignite a specific ignitable atmospheric mixture by opening, shorting, or grounding.

Warning: Interconnect wiring between the gauge and the alarm unit must be kept totally isolated and
separate from any other wiring. This wiring must not share any junction box, conduit, raceway, or fixtures
with circuits other than thosze defined by NEC as being intrinsically safe for all Class 1 locations.

Location: NEC ARTICLE 501-3-CLASS 1 Locations exempt infrinsically safe enclosures in paragraph
501-3(b)(1){c), and therefore may be placed in the most conveni ent location but must be within reach of the
operator and within audible range.
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Mounting: Since a general purpose NEMA 4X enclosure is used to protect the alarm circuits and batteries,
any mounting holes, conduit, or fasteners must be sealed in order to maintain the waterproof integrity of the
enclosure. All penetrations into the enclosure must be made at the bottom of the alarm box.

Steps

1. Run two oil and gas resistant wires from the gauge to the location where the alarm box will be mounted. Do
NOT attach the wires to the wires in the junction box of the gauge yet, this will be done later. Although not
required, it 1s recommended to run the wires in some type of conduit in order to protect them against possible
damage and environmental conditions. [t may be necessary to remove the junction box cover of the gauge.

2. Separate the two halves of the Alarm Unit box. Attach the rear half of the box to a suitable fixture. Be sure to
seal any penetrations made into the interior of the box to prevent moisture ingress.

3. Connect the two wires from the Clock Gauge to the two screw terminals located on the alarm circuit board on
the front half of the box.

4. Install the two supplied 9V batteries into the battery terminals on the circuit board.

5. Test the alarm by pressing the Test/Cancel button on the front of the alarm box.

6. Test the connection at the alarm and wiring by shorting the two wires together at the gauge end. This should
cause the alarm to sound until the Test/Cancel button is pushed. If the alarm fails to sound, check the connec-
tions and the batteries and retest until results are satisfactory.

7. Connect the wires from the alarm box to the wires of the gauge in the junction box. Replace the junction box
cover.

8. Reassemble the front cover of the alarm enclosure to the stationary rear half.

9. It 1s recommended to simulate a tank fill and trigger the alarm using the thumb nut at the rear of the gauge. If
not already done, remove the back plate retaining ring and back metal cover from the gauge. Rotate the thumb
nut counterclockwise (when facing rear of gauge, see Figure 2) to the desired alarm set point (see Figure 3).
This will raise the float assembly out of the liquid. Be careful to maintain a firm grasp of the thumb nut to pre-
vent free fall of the float. Using the thumb nut, adjust the hand pesition beyond the desired set point to verify
that the alarm activates. If it does not, check wiring at junction box and verify step 10 in the Gauge Installation
procedure was performed correctly. The alarm can be silenced once activated by pressing the Test/Cancel but-
ton.

10. Reinstall the metal back plate so that the side with the date label is positioned to the inside. Replace the back
plate retaining ring making certain the ring snaps all the way down into the groove. You will need to use pliers
to squeeze the ring into the groove. The retaining ring is correctly squeezed into place if the ends of the retain-
ing ring do not overlap.

11. Swivel the body of the gauge so the face can be read by the operator on the ground.

12. OPTIONAL: If you desire additional indications for the overfill and reorder points, follow the optional
Overfill and Reorder Label Installation instructions below. [f not, replace the front clear cover with the retain-
ing ring as described in step 10 above.

13, IMPORTANT: Install the included Warning Tag where it will be visible to the operator filling or unloading
the tank that 1s fitted with this gauge and alarm.

Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

Operation

Steps

1. Tc? determine the height of fluid in the tank, read the position of the gauge hands. Interpolate if necessary.
Note: Short hand indicates feet (or meters) and long hand indicates inches (or cm). See Figures 2 and 3 above.
2. The tank manufacturers chart will be required to translate fluid height into fluid volume.

3. Before a tank fill is initiated, the alarm should be checked for proper operation and sufficient loudness by
pressing the Test/Cancel button. When the button is released, the alarm should cease.
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4. If the alarm sounds while the tank is being filled, immediately halt filling operations. The alarm can be tem-
porarily silenced by pressing the Test/Cancel button. Once the fluid level drops below the alarm set point, the
alarm will be re-armed for next overfill detection.

— Maintenance

This gauge should be maintained per applicable codes, or at least once each vear.

AWARMNGS

* Fire Hazard — Death or serious injury could result from spilled liquids.

* You must be trained to maintain this gauge. Stop now if you have not been trained.

* For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

+ Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing maintenance. Vapors could catch fire or cause an explosion. Aveid sparks, open flame, or hot tools
when working on gauge.

+ Use a dampened cloth when cleaning the clear front cover or alarm enclosure to prevent static buildup and
discharge.

* No user serviceable parts inside. In the event of malfunction, contact Morrison Bros. Customer Service.

* The only batteries approved for use with the alarm are listed on the spec plate.

Steps

1. Visually inspect the gauge and alarm for damage or excessive wear. If either is found replace the gauge or
alarmm.

2. If necessary, clean the clear front cover of the gauge or alarm box with a damp cleth.

3. Measure the fluid height and correlate it to the tank manufacturer’s volumne chart to verify the gauge volume
reading. If readings do not match adjust the gauge setting according to the installation instructions.

4. Test the alarm by pushing the Test/Cancel button. If alarm does not sound, replace the 9V batteries. If the
alarm still does not sound replace the alarm box or call Morrison Bros. for repair.

5. Inspect the warning tag located near the tank fill and off-loading area. If the tag is damaged or difficult to
read, contact Morrison Bros. at (800) 553-4840 for a free replacement tag.

liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious

u Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
injury or death.

tion

NOTE: The template (see Figure 7) is intentionally reversed (mirror image) so the labels may be placed on the
inside surface of the clear front cover. Therefore, the lettering of the labels is on the adhesive side and will read
carrectly once placed.

Steps

1. Template units are shown in feet (or cm). It will be necessary to determine the desired overfill and reorder
points and convert those into feet (or cm) in order to use this template.

2. Remove the front face retaining ring and remove the clear front cover.

3. Place the clear cover onto the template aligning the outside edge to the outside circle.

4. Remove indicator label backing and place label on the clear cover as shown on template. Align wider end
against inside circle and narrower end pointing toward the level you want to indicate.
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5. If both overfill and reorder labels are used, make sure each is pointing to the correct foot (or cm) reading that
provides the volumes you desire.

6. Reinstall the clear front cover with the labels on the inside. Make sure indicators are in correct location and
wording is readable before putting gauge in service. Replace the front face retaining ring making certain the
ring snaps all the way down into the groove. You will need to use pliers to squeeze the ring into the groove.
The retaining ring 1s correctly squeezed into place if the ends of the retaining ring do not overlap.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison
for a return authorization. All products are thoroughly tested before shipment and meet all applicable perfor-
mance standards and specifications. Only material found to be defective in manufacture will be replaced or re-
paired at our discretion. Claims must be made within one year from the date of installation, and Morrison Bros.
Co. will not allow claims for labor or consequential damage resulting from purchase, installation or misapplica-
tion of the product. The warranty registration information must be provided to the end user.

Fig. 7: Overfill and Reorder Label Template
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918 Gallon Gauge or Liter Gauge

Installation, Operation, and Maintenance Instructions

The 918 Clock Gauge is designed to measure liquid volume in an aboveground storage tank. The gauge mounts
on top of the tank and is activated by a float connected to a cable. The 918 is designed to connect to an alarm
box that can provide a high level audible alarm at a desired volume that is set during installation.

A Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

NOTE: The most accurate method to calibrate the tank is with fluid in it. This will take into account variables
associated with the float position, the mechanism, and the fluid density.

tion

A Warnings

¢ Fire Hazard — Death or serious injury could result from spilled liquids.

* Any modification to this gauge other than those stated in these installation instructions will void the
product warranty.

* This device is intended to be used as an auxiliary warning to the operator of a possible overfill situation
and should not be the only system in place to prevent a tank from overfilling. It is the sole responsibility
of the operator to continuously prevent any spillage regardless of the situation or status of the gauge.

s Install in accordance with all applicable local, state, and federal laws.

= For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working
inside, above, or around the storage tank and piping area. Use all personal protective equipment required
for working in the specific environment.

* Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing installation. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot
tools when working on gauge.

* Use a dampened cloth when cleaning the clear front cover of the gauge or 218 alarm b ox to prevent
static buildup and discharge.

* In the event of malfunction, contact Morrison Bros. Customer Service.

Steps

1. Verify contents of box. You should have received the gauge, float, installation instructions, re-order/overfill
labels, warning tag, cable tie, and optionally the alarm box. Inspect the items for shipping damage. DO NOT
use if damage is found. DO NOT pull and release the cable uncontrollably. This can cause damage to the
internal mechanism and render the gauge inoperable. ALWAY S hold onto cable and allow it to move in a slow
steady motion.

2. Locate the opening, on the top of the tank, where the gauge is to be installed. It possible, select a location
away from the fill port to avoid excessive turbulence that could affect the float. Also make certain that there are
no objects inside the tank, near the selected opening, upon which the float and cable could get tangled.

3. Once an opening is selected, measure to the bottom to determine the current liquid level height in the tank.
Use the tank marmifacturer’s cross reference chart to correlate the fluid height to gallons (or Liters). Record this
volume as you will need it to set the gauge once it is installed.

4. Apply pipe dope or Teflon tape to the male threads on the gauge. If'yvou have a gauge with female threads,
apply the pipe dope or Teflon tape to the male threads of the pipe on the tank. DO NO'T get pipe dope on the
cable of the gauge.

5. Open the float clip and attach the float clip to the swivel end of the cable. Latch the float clip making sure the
float clip is securely closed.

6. Slowly lower the float into the tank. Guide the cable through your fingers letting the cable slide through
slowly. DO NOT allow the float to free fall into the tank as this will cause the cable to come off of the pulley
mechanism and render the gauge inoperable.
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7. Once the float is resting on the liquid level (or tank bottom if the tank is empty) thread the gauge into, or
onto, the tank fitting. Use a pipe wrench or strap wrench, on the large hex at the bottom of the gauge, to tighten
the gauge into, or onto, the tank fitting. Torque threads to 75-85 ft-lbs.

8. Remove the back plate retaining ring and back metal cover from the gauge. Hold the large pulley wheel in
place and loosen the thumb nut (Figure 1). Insert a small flat blade screwdriver into the slot on the end of the
shaft. Rotate the shaft with the screwdriver, which will move the gauge hand, until the gauge hand indicates the
volume that you recorded in Step 3.

Fig. 1 Shaft &
e, Thombh Nuot

Large Pullkey
Wheel

9. Once you have the hand in the correct position, hold the screwdriver firmly in position and tighten the thumb
nut on the shaft.

10. Remove the front face retaining ring and remove the clear front cover.

11. To calibrate the alarm setting, rotate the thumb nut counterclockwise (when facing rear of gauge, see Figure
2) to the desired alarm set point (see Figure 3). This will raise the float assembly out of the liquid. Be careful
to maintain a firm grasp of the thumb nut to prevent free fall of the float. While holding the thumb nut steady,
adjust the Alarm hand by pulling the alarm pointer out and rotating it to the point of the triangle (see Figure

4). Once set, carefully allow the float to drop by turning the thumb nut clockwise (when facing the rear of the
gauge).

Figure 2: Raising the float Figure 3: Alarm set point. Figure 4: Setting Alarm pointer.
with thumb nut.

12. If installing the alarm box, leave the gauge front and rear covers removed. If the alarm box will not be
installed, or will be installed at a later date, replace the front and rear covers of the gauge.

Al I lati | Testi

Note: As defined in Article 501 — Class 1 Locations of NFPA 70, this apparatus and its connected wiring are
intrinsi cally safe. Under normal conditions this apparatus and its wiring cannot release sufficient energy to
ignite a specific ignitable atmospheric mixture by opening, shorting, or grounding.

Warning: Interconnect wiring between the gauge and the alarm unit must be kept totally isolated and
separate from any other wining. This winng must not share any junction box, conduit, raceway, or fixtures
with circuits other than those defined by NEC as being intrinsi cally safe for all Class 1 locations.

Location: NEC ARTICLE 501-3-CT.ASS 1 Locations exempt intrinsically safe enclosures in paragraph

501-3(b)}(1){c), and therefore may be placed in the most convenient location but must be within reach of the
operator and within audible range.
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Mounting: Since a general purpose NEMA 4X enclosure 1s used to protect the alarm circuits and batteries,
any mounting holes, condut, or fasteners must be sealed in order to maintain the waterproof integrity of the
enclosure. All penetrations into the enclosure must be made at the bottom of the alarm box.

Steps

1. RLlljn two oil and gas resistant wires from the gauge to the location where the alarm box will be mounted. Do
NOT attach the wires to the wires in the junction box of the gauge vet, this will be done later. Although not
required, it is recommended to run the wires in some type of conduit in order to protect them against possible
damage and environmental conditions. [t may be necessary to remove the junction box cover of the gauge.

2. Separate the two halves of the Alarm Unit box. Attach the rear half of the box to a suitable fixture. Be sure to
seal any penetrations made into the interior of the box to prevent moisture ingress.

3. Connect the two wires from the Clock Gauge to the two screw terminals located on the alarm circuit board on
the front half of the box.

4. Install the two supplied 9V batteries into the battery terminals on the circuit board.

5. Test the alarm by pressing the Test/Cancel button on the front of the alarm box.

6. Test the connection at the alarm and wiring by shorting the two wires together at the gauge end. This should
cause the alarm to sound until the Test/Cancel button is pushed. If the alarm fails to sound, check the connec-
tions and the batteries and retest until results are satisfactory.

7. Connect the wires from the alarm box to the wires of the gauge in the junction box. Replace the junction box
cover.

8. Reassemble the front cover of the alarm enclosure to the stationary rear half.

9. It is recommended to simulate a tank fill and trigger the alarm using the thumb nut at the rear of the gauge. If
not already done, remove the back plate retaining ring and back metal cover from the gauge. Rotate the thumb
nut counterclockwise (when facing rear of gauge, see Figure 2) to the desired alarm set point (see Figure 3).
This will raise the float assembly out of the liquid. Be careful to maintain a firm grasp of the thumb nut to pre-
vent free fall of the float. Using the thumb nut, adjust the hand position beyond the desired set point to verify
that the alarm activates. If it does not, check wiring at junction box and verify step 10 in the Gauge Installation
procedure was performed correctly. The alarm can be silenced once activated by pressing the Test/Cancel but-
ton.

10. Reinstall the metal back plate so that the side with the date label 1s positioned to the inside. Replace the back
plate retaining ring making certain the ring snaps all the way down into the groove. You will need to use pliers
to squeeze the ring into the groove. The retaining ring 1s correctly squeezed into place if the ends of the retain-
ing ring do not overlap.

11. Swivel the body of the gauge so the face can be read by the operator on the ground.

12. OPTIONAL: If you desire additional indications for the overfill and reorder points, follow the optional
Overfill and Reorder Label Installation instructions below. If not, replace the front clear cover with the retain-
ing ring as described in step 10 above.

13. IMPORTANT: Install the included Warning Tag where it will be visible to the operator filling or unloading
the tank that 1s fitted with this gauge and alarm.

Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liquid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

Operation

Steps

1. To determine the volume of fluid in the tank, read the position of the gauge hand. Interpolate if necessary.

2. Multiply the reading made in the previous step by the multiplier shown on the gauge face. Example: If 12.6
1s read and the multiplier 1s 100, so the reading 1s 1260.

3. The red area indicates the 90 — 100% volume band. If the hand extends into this area, then the tank has 10%
or less ullage.

4. Before a tank fill is initiated, the alarm should be checked for proper operation and sufficient loudness by
pressing the Test/Cancel button. When the button 1s released, the alarm should cease.

3
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5. If the alarm sounds while the tank is being filled, immediately halt filling operations. The alarm can be tem-
porarily silenced by pressing the Test/Cancel button. Once the fluid level drops below the alarm set point, the
alarm will be re-armed for next overfill detection.

— Maintenance

A

A

This gauge should be maintained per applicable codes, or at least once each year.

WARNINGS

+ Fire Hazard — Death or serious injury could result from spilled liquids.

* You must be trained to maintain this gauge. Stop now if you have not been trained.

 For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for working
in the specific environment.

* Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing maintenance. Vapors could catch fire or cause an explosion. Aveid sparks, open flame, or hot tools
when working on gauge.

* Use a dampened cloth when cleaning the clear front cover or alarm enclosure to prevent static buildup and
discharge.

* No user serviceable parts inside. In the event of malfunction, contact Morrison Bros. Customer Service.

* The only batteries approved for use with the alarm are listed on the spec plate.

Steps

1. Vils)ually inspect the gauge and alarm for damage or excessive wear. If either is found replace the gauge or
alarm.

2. If necessary, clean the clear front cover of the gauge or alarm box with a damp cloth.

3. Measure the fluid height and correlate it to the tank manufacturer’s volume chart to verify the gauge volume
reading. If readings do not match adjust the gauge setting according to the installation instructions.

4. Test the alarm by pushing the Test/Cancel button. If alarm does not sound, replace the 9V batteries. If the
alarm still does not sound replace the alarm box or call Morrison Bros. Co. for repair.

3. Inspect the warning tag located near the tank fill and off-loading area. If the tag is damaged or difficult to
read, contact Morrison Bros. Co. at (800) 553-4840 for a free replacement tag.

Failure to follow any or all of the warnings and instructions in this document could result in a hazardous
liguid spill, which could result in property damage, environmental contamination, fire, explosion, serious
injury or death.

tioh

NOTE: If an overfill volume other than 909 is desired, the overfill label can be used. Otherwise, it is not
needed since the 90% volume is indicated by the start of the red area on the gauge face.

NOTE: The template (see Figure 3) is intentionally reversed (mirror image) so the labels may be placed on the
inside surface of the clear front cover. Theretfore, the lettering of the labels is on the adhesive side and will read
correctly once placed.

Steps

1. Template units are shown in feet (or cm). It will be necessary to determine the desired overfill and reorder
points and convert those into feet (or cm) in order to use this template.

2. Remove the front face retaining ring and remove the clear front cover.

4
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3. Place the clear cover onto the template aligning the outside edge to the outside circle.

4. Remove indicator label backing and place label on the clear cover as shown on template. Align wider end
against inside circle and narrower end pointing toward the level you want to indicate.

5. If both overfill and reorder labels are used, make sure each is pointing to the correct foot (or cm) reading that
provides the volumes you desire.

6. Remstall the clear front cover with the labels on the inside. Make sure indicators are in correct location and
wording 1s readable before putting gauge in service. Replace the front face retaining ring making certain the
ring snaps all the way down into the groove. You will need to use pliers to squeeze the ring into the groove.
The retaining ring is correctly squeezed into place if the ends of the retaining ring do not overlap.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison
for a return authorization. All products are thoroughly tested before shipment and meet all applicable perfor-
mance standards and specifications. Only material found to be defective in manufacture will be replaced or re-
paired at our discretion. Claims must be made within one year from the date of installation, and Morrison Bros.
Co. will not allow claims for labor or consequential damage resulting from purchase, installation or misapplica-
tion of the product. The warranty registration information must be provided to the end user.

Fig. 5: Overtill and Reorder Label Template

5
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Morrison 2” Fig. No. 305 Series Vapor Cap & Adaptor
INSTALLATION, MAINTENANCE AND OPERATING INSTRUCTIONS

INSTALLATION:
Adaptor: 1. Apply a fuel resistant, non-hardening, anti-seize sealant (non adhesive) to body threads.
Morrison recommends thread sealant rather than Teflon® tape.
2. Make sure the end of riser pipe is not sharp or it may cut and damage body gasket. File end
of riser pipe smooth before installing riser pipe into tank to prevent filings entering tank.
3. Thread adaptor on to riser pipe until handtight then tighten per one of the following
specifications.
Wrench Makeup Specifications
Wrench Makeup*
SIZE (Number of Turns)
2" NPT Threads 3.25
* - All sizes should have handtight engagement before Wrench Makeup is applied. A tolerance of plus or minus one turn is
allowed. This information is to be used as guide only. The number of turns may vary depending on the quality of thread form.
Torque Specifications
SIZE Torque
2" NPT Threads 23-26 ft-Ib
* - No special tools required. Torque value could be verified by offset chain wrench and torque wrench. The Torque Specification
method is required rather than Wrench Makeup Specification method for components installed in California,.

Cap: Set cap on adaptor. Push in lever arm securing cap to the adaptor.

Failure to follow any or all of the warnings may render the cap and adaptor nonfunctional and
could result in a hazardous product spill, which may result in property damage, environmental
contamination, fire, explosion, injury or death.

WARNINGS

e Fire Hazard - Death or serious injury could result from spilled liquids.

Any modification to this cap and adaptor other than stated in these installation instructions will
void the product warranty.

e Install in accordance with all applicable local, state, and federal laws.

e For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to
working inside, above, or around the storage tank and piping area. Use all personal protective
equipment required for working in the specific environment.

e Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or
fittings while performing installation. Vapors could catch fire or cause an explosion. Avoid sparks,
open flame, or hot tools when working on valves.

MAINTENANCE: Ensure product is properly installed. Visually inspect both cap and adaptor on a regular
basis, or at least once a year to ensure the product is not worn or damaged to affect the functionality of
the parts. Also ensure the gaskets on the cap and adaptor are present and sealing adequately. Wipe
seals clean of any dirt or particles if necessary.

WARNING: Tank may be under pressure. Vapors may be expelled out from the port opening as the cap
is removed. Grip cap firmly as it is removed from the adaptor.

OPERATING INSTRUCTIONS: Push out on cap lever arm to remove cap. Push in on cap lever arm to
seal cap.

If you need any further information on applications, special configurations, approvals, etc. please consult
Morrison’s catalog, contact Morrison, or visit our website at www.morbros.com.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison for a
return authorization. All products are thoroughly tested before shipment and meet all applicable performance
standards and specifications. Only material found to be defective in manufacture will be replaced or repaired at our
discretion. Claims must be made within one year from the date of installation, and Morrison Bros. Co. will not allow
claims for labor or consequential damage resulting from purchase, installation or misapplication of the product. The
warranty registration information must be provided to the end user.

Dubuque, lowa 52001
u Morrison BrOS CO 800.553.4840 « 563.583.5028 Fax
M by custserv@morbros.com
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Morrison 4” Fig. No. 305 Series Tank Monitoring Cap & Adaptor
INSTALLATION, MAINTENANCE AND OPERATING INSTRUCTIONS

INSTALLATION:
Adaptor:

1. Apply a fuel resistant, non-hardening, anti-seize sealant
(non adhesive) to body threads. Morrison recommends
thread sealant rather than Teflon® tape.

2. Make sure the end of riser pipe is not sharp or it may cut
and damage body gasket. File end of riser pipe smooth
before installing riser pipe into tank to prevent filings
entering tank.

3. Thread adaptor on to riser pipe until handtight then
tighten per one of the following specifications.

Wrench Makeup Specifications
Wrench Makeup*
SIZE (Number of Turns)
4” NPT Threads 2.12

* - All sizes should have handtight engagement before Wrench Makeup is applied.
A tolerance of plus or minus one turn is allowed. This information is to be used as guide only. The number of turns may vary
depending on the quality of thread form.
Torque Specifications
SIZE Torque
4” NPT Threads 23-26 ft-Ib
* - No special tools required. Torque value could be verified by offset chain wrench and torque wrench. The Torque Specification
method is required rather than Wrench Makeup Specification method for components installed in California,.

Cap: 1. Apply a fuel resistant, non-hardening, anti-seize sealant (non-adhesive) to cable connector
threads. Follow manufacturer’s instructions for installation of monitoring system.
2. Set cap on adaptor. Push down lever arms securing cap to the adaptor.

Failure to follow any or all of the warnings may render the cap and adaptor nonfunctional and could result in
a hazardous product spill, which may result in property damage, environmental contamination, fire,
explosion, injury or death.

WARNINGS

e Fire Hazard - Death or serious injury could result from spilled liquids.

Any modification to this cap and adaptor other than stated in these installation instructions will void the
product warranty.

e Install in accordance with all applicable local, state, and federal laws.

e For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working inside,
above, or around the storage tank and piping area. Use all personal protective equipment required for
working in the specific environment.

e Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings while
performing installation. Vapors could catch fire or cause an explosion. Avoid sparks, open flame, or hot
tools when working on valves.

MAINTENANCE: Ensure product is properly installed. Visually inspect both cap and adaptor on a regular basis, or at
least once a year to ensure the product is not worn or damaged to affect the functionality of the parts. Also ensure the
gaskets on the cap and adaptor are present and sealing adequately. Wipe seals clean of any dirt or particles if
necessary.

WARNING: Tank may be under pressure. Vapors may be expelled out from the port opening as the cap is removed.
Grip cap firmly as it is removed from the adaptor.

OPERATING INSTRUCTIONS: Pull up on cap ring to remove cap. Push down on lever arms to seal cap.

If you need any further information on applications, special configurations, approvals, etc. please consult Morrison’s catalog, contact
Morrison, or visit our website at www.morbros.com.
WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison for a return
authorization. All products are thoroughly tested before shipment and meet all applicable performance standards and specifications.
Only material found to be defective in manufacture will be replaced or repaired at our discretion. Claims must be made within one
year from the date of installation, and Morrison Bros. Co. will not allow claims for labor or consequential damage resulting from
purchase, installation or misapplication of the product. The warranty registration information must be provided to the end user.
Dubuque, lowa 52001

H 800.553.4840 * 563.583.5028 Fax *
u Morrlson Bros Co custserv@morbros.com
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Morrison 2” Fig. No. 539AS Series Drop Tube Diffuser
INSTALLATION, MAINTENANCE AND OPERATING INSTRUCTIONS

INSTALLATION:

1.
2.

3.

6.
7.
8

The diffuser is made for an aluminum drop tube
with an outside diameter of no more than 2”.
Measure the distance from the top of the riser
pipe to the bottom of the tank.

Using the Drop Tube Length Calculator at the
right, calculate the length of the drop tube and
cut the end of the drop tube square. (Cut end of
drop tube should be 6 inches from bottom of
tank.)

Place the attached Hole Location Template onto
the tube so the bottom edge of the sheet is flush
with the bottom edge of the tube.

Using the template, lightly center punch hole

locations and drill through the tube with a 7/32” drill.

Remove the template from the drop tube.

Place nut clips on tube and align with holes in tube.

Drop Tube Length Calculator

= Measured distance from top of
riser pipe to bottom of tank.

- 6inches

= Required length of drop tube.

Place diffuser on tube, align holes and secure with enclosed screws.

Failure to follow any or all of the warnings may render the diffuser nonfunctional and could result in a
hazardous product spill, which may result in property damage, environmental contamination, fire,
explosion, injury or death.

WARNINGS

Fire Hazard - Death or serious injury could result from spilled liquids.

Any modification to this diffuser other than stated in these installation instructions will void the product

warranty.

Install in accordance with all applicable local, state, and federal laws.
For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working

inside, above, or around the storage tank and piping area. Use all personal protective equipment

required for working in the specific environment.
Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings

while performing installation. Vapors could catch fire or cause an explosion. Avoid sparks, open flame,

or hot tools when working on valves.

MAINTENANCE: None required.

You must be trained to maintain this diffuser Stop now if you have not been trained

OPERATING INSTRUCTIONS: The diffuser does not require any assistance during operation.

If you need any further information on applications, special configurations, approvals, etc. please consult Morrison’s catalog,

contact Morrison, or visit our website at www.morbros.com.

WARRANTY:

If you believe this vent has a defect due to material or workmanship, please contact Morrison for a return

authorization. All products are thoroughly tested before shipment and meet all applicable performance standards and

specifications. Only material found to be defective in manufacture will be replaced or repaired at our discretion. Claims must
be made within one year from the date of installation, and Morrison Bros. Co. will not allow claims for labor or consequential
damage resulting from purchase, installation or misapplication of the product. The warranty registration information must be
provided to the end user.

u Morrison Bros.Co.

Established 1855

2” Hole Location Template

539AS-0208 PP EVR Rev. B

Dubuque, lowa 52001
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Morrison 3” Fig. No. 539AS Series Drop Tube Diffuser
INSTALLATION, MAINTENANCE AND OPERATING INSTRUCTIONS

INSTALLATION:
9. The diffuser is made for an aluminum drop tube with an

outside diameter of no more than 3.

10. Measure the distance from the top of the riser Drop Tube Length Calculator
pipe to the bottom of the tank.

11. Using the Drop Tube Length Calculator at the = Measured distance from top of
right, calculate the length of the drop tube and riser pipe to bottom of tank.

cut the end of the drop tube square. (Cut end of

drop tube should be 6 inches from bottom of .

tank.) - 6 inches =
12. Place the attached Hole Location Template onto

the tube so the bottom edge of the sheet is flush

with the bottom edge of the tube. _ :
13. Using the template, lightly center punch hole - Required length of drop tube.

locations and drill through the tube with a 7/32” drill.
14. Remove the template from the drop tube.

15. Place nut clips on tube and align with holes in tube.
16. Place diffuser on tube, align holes and secure with enclosed screws.

Failure to follow any or all of the warnings may render the diffuser nonfunctional and could result in a
hazardous product spill, which may result in property damage, environmental contamination, fire,
explosion, injury or death.

WARNINGS

e Fire Hazard - Death or serious injury could result from spilled liquids.

Any modification to this diffuser other than stated in these installation instructions will void the product
warranty.

¢ Install in accordance with all applicable local, state, and federal laws.

e For your safety, it is important to follow local, state, federal and/or OSHA rules that apply to working
inside, above, or around the storage tank and piping area. Use all personal protective equipment
required for working in the specific environment.

e Tanks could be under pressure. Vapors could be expelled from tank vents, piping, valves or fittings
while performing installation. Vapors could catch fire or cause an explosion. Avoid sparks, open flame,
or hot tools when working on valves.

e You must be trained to maintain this diffuser Stop now if you have not been trained

MAINTENANCE: None required.
OPERATING INSTRUCTIONS: The diffuser does not require any assistance during operation.

If you need any further information on applications, special configurations, approvals, etc. please consult Morrison’s catalog,
contact Morrison, or visit our website at www.morbros.com.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please contact Morrison for a return
authorization. All products are thoroughly tested before shipment and meet all applicable performance standards and
specifications. Only material found to be defective in manufacture will be replaced or repaired at our discretion. Claims must
be made within one year from the date of installation, and Morrison Bros. Co. will not allow claims for labor or consequential
damage resulting from purchase, installation or misapplication of the product. The warranty registration information must be
provided to the end user.

Dubuque, lowa 52001

u Morrison Bros Co 800.553.4840  563.583.5028 Fax »

_ custserv@morbros.com
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Morrison Fig. No. 539AT Series Drop Tube Diffuser
INSTALLATION, MAINTENANCE AND OPERATING INSTRUCTIONS

INSTALLATION: The diffuser is made for a pipe with male N.P.T threads. The end of pipe
should be 5” to 6” from the bottom of the tank for 3” size and 5 V%" to 6 72" from the bottom of the
tank for 2” size. Screw diffuser onto threaded pipe and wrench tight.

Failure to follow any or all of the warnings may render the diffuser nonfunctional
and could result in a hazardous product spill, which may result in property
damage, environmental contamination, fire, explosion, injury or death.

WARNINGS

e Fire Hazard - Death or serious injury could result from spilled liquids.

Any modification to this diffuser other than stated in these installation instructions will
void the product warranty.

¢ Install in accordance with all applicable local, state, and federal laws.

e For your safety, it is important to follow local, state, federal and/or OSHA rules that apply
to working inside, above, or around the storage tank and piping area. Use all personal
protective equipment required for working in the specific environment.

e Tanks could be under pressure. Vapors could be expelled from tank vents, piping,
valves or fittings while performing installation. Vapors could catch fire or cause an
explosion. Avoid sparks, open flame, or hot tools when working on valves.

e You must be trained to maintain this diffuser Stop now if you have not been trained

MAINTENANCE: None required.
OPERATING INSTRUCTIONS: The diffuser does not require any assistance during operation.

If you need any further information on applications, special configurations, approvals, etc.
please consult Morrison’s catalog, contact Morrison, or visit our website at www.morbros.com.

WARRANTY: If you believe this vent has a defect due to material or workmanship, please
contact Morrison for a return authorization. All products are thoroughly tested before shipment
and meet all applicable performance standards and specifications. Only material found to be
defective in manufacture will be replaced or repaired at our discretion. Claims must be made
within one year from the date of installation, and Morrison Bros. Co. will not allow claims for
labor or consequential damage resulting from purchase, installation or misapplication of the
product. The warranty registration information must be provided to the end user.

A4 Morrison Bros.Co. St Sevbissoms k-
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MORRISON BROS. CO. WARRANTY REGISTRATION

All Morrison products are thoroughly tested before shipment and meet all applicable
performance standards and specifications of related ARB executive orders and vapor
recovery procedures of CP-206 (Certification Procedure for Vapor Recovery Systems at
Gasoline Dispensing Facilities Using Aboveground Storage Tanks) or CP-201 (Certification
Procedure for Vapor Recovery Systems at Dispensing Facilities). This warranty shall include
the ongoing compliance with all applicable performance standards and specifications for
the duration of the warranty. Only material found to be defective in manufacture will be
repaired or replaced. Claims must be made within one year from the date of installation,
and Morrison Bros. Co. will not allow claims for labor or consequential damage resulting
from purchase, installation or misapplication of the product. This warranty will include the
initial purchaser and any subsequent purchasers of the initial equipment within the
warranty period.

Installation Date:
Name Of Installer/Contractor
Installation Company: Name

Address

City State Zip
Business At Installation Site: Name

Address

City State Zip

Morrison Product(s) I.D Numbers With Date Of Manufacture

Date of manufacture can be found on the product identification label applied to the
finished product. This warranty registration must remain with the equipment and be
provided to the end user. If a warranty claim needs to be pursued, a copy of this
information and the invoice of these products to the purchaser must be supplied to
Morrison for verification.

WARRANTY-100 PP Rev. D
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Product Warrant

Morrison Bros. Co.

WARRANTY— All Morrison products are thoroughly tested before shipment and meet
all applicable performance standards and specifications of related ARB executive orders
and vapor recovery procedures of CP-206 (Certification Procedure for Vapor Recovery
Systems at Gasoline Dispensing Facilities Using Aboveground Storage Tanks) or CP-201
(Certification Procedure for Vapor Recovery Systems at Dispensing Facilities). This warranty
shall include the ongoing compliance with all applicable performance standards and
specifications for the duration of the warranty. Only material found to be defective in
manufacture will be repaired or replaced. Claims must be made within one year from the
date of installation, and Morrison Bros. Co. will not allow claims for labor or consequential
damage resulting from purchase, installation or misapplication of the product. This warranty
will include the initial purchaser and any subsequent purchasers of the initial equipment
within the warranty period. This warranty registration must remain with the equipment
and be provided to the end user. If a warranty claim needs to be pursued, a copy of this
information and the invoice of these products to the purchaser must be supplied to
Morrison for verification.
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Venting Guide
for

Aboveground Storage Tanks

This guide is intended for reference use only. All final details of design and construction must
meet the requirements of federal, state and local codes. In case where plan approval is
required, such approval must be obtained from the authority having jurisdiction before any
work is performed. The equipment presented in the Guide applies only to shop fabricated tanks.

VENTGUIDE100 PPEVR Rev. A
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The Morrison Venting Guide was created to assist in equipment selection for aboveground sterage
tanks. Examples an the next two pages illustrate a vent selection process. It is best o work through
the examples before attempting to use any of the tables in this book.

Tables incude examples for standard sized tanks. The venting capacity charts and wetted area
tables were taken directly from NFPA 30 and UL 142.

The vent selection chapter includes venting capuacities of specific Morrison vents. This data was

obtained from results of laboratory testing and engineering calculations. Catalog pages of the
Morrison equipment follow the vent capacity chart.

Emergency Venting — Venting sufficient to the shell or bottom of the tank if vertical, or

relieve excessive internal pressure in storage of the shell or heads if horizontal.

tanks caused by exposure fires. Venting rate

may exceed requirements of normal atmo- Wetted Area — Exposed surface or shell

spheric and product transfer effects. In such area of a tank vsed in determining the vent-

cases, the construction of the tank will deter- ing requirements needed for that size tank

mine if additional venting capacity must be in event of an exposure fire. In a horizental

provided. tank, the wetted area is calculated as 75%
of the exposed surface area. In a vertical

Atmospheric Tank — A storage tank that has tank, the wetted area is calculated as the

been designed to operate at pressures from first 30 ft. above grade of the exposed shell

atmespheric through 1.0 PSIG (760 mm Hg area of the tank.

through 812 mm Hg) measured at the top of

the tank {(NFPA 30 Pg. 30-13). Pressure not GFH — Abkreviation for Cubic Feet per Hour

to exceed 1.0 PSIG under normal operation, used to quantify or measure the airflow and

and 2.5 PSIG under emergency conditions degree of pressure relief for venting

(PEI RP-200). calculations.

Pressure Relieving Devices — Defined in Yent Capacity — The maximum rate of air-

NFPA 30 4.2.5.2.3, where entire depen- flow (CFH) recorded under test conditions at

dence for emergency relief is placed upon a maximum pressure of 2.5 PSI for specific

pressure relieving devices, the total venting sizec emergency vents. This capacity rating

capacity of both narmal and emergency is often required to be indicated on the vent

vents shall be enough to prevent rupture of itself.
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Vent Selection/Capacity Example 1

Horizontal Cylindrical Storage Tank

STEP 1 Precalculated Data for Common Sizes

Find tank size on Table A which can be found on page 5.
Table lists wetted area and CFH for common sized horizon-
tal tanks. For a 10" x 17" tank — wetted area = 518 sq. ft.
and required vent capacity = 360,840 CFH. Proceed fo
Step 5.

STEP 2 Wetted Area Table

If tank size is NOT listed on Table A, page 5, wetted area
can also be found on Table D, page 8. Follow grid for this
example — 10’ diameter x 17’ length = 518 sq. ft. Proceed
to Step 4.

STEP 3 Calculate Wetted Area

If the tank size is NOT on either chart, wetted area can be
calculated. For Horizontal Tanks, wetted area = 75% of the
total exposed surface area.

Fora 10 x 17’ tank:
0.75[2{area of each end) + (area of shell)] = wetted area

T = 3.14, d = diameter, L = length, WA = wetted area

WA = 0.75[(md” + 2) +{mdL)]
0.75[((3.14)(10%) = 2) + (3.14)(10}{17]

WA = 518 sq. ft.

STEP 4 Determine CFH Requirement

Use Table F: Venting Capacity Chart on page 10. Wetted
area must be known (518 sq. ft.). Since 518 is between 500
and 600 on the chart, interpolation is needed and is done

as follows:
600 sq. ft. 392,000 CFH
500 sq. ff. 354,000 CFH
Difference = 100 sq. ft. 38,000 CFH
38,000 = X
100 (518-500) x = 6,840 CFH

Total CFH Required: (6,840 + 354,000) = 360,840 CFH

Executive Order VR-402-B page 64

TANK CAPACITY
10,000 gallons

TANK SIZE
10ft. dia x 17 ft. long

= &

STEP 5 Vent Selection

Options based on size of piping, type of product, flow
requirements, required venting capacity and mounting. For
the sake of this example, use 27 piping, Class 1B liquid. The
normal vent size should be no smaller than the system
piping, so a Morrison 2” Fig. 548 (20,200 CFH) is selected.

Total required venting capacity for this tank example was
determined to be 360,840 CFH. Normal venting and
emergency venting may be combined to reach this total.
Mortison Vent Capacities are listed on Table H, page 12.
Since the 6” Emergency Vent (278,660 CFH) can not pro-
vicde enough additional capacity to meet the requirement,
an 8" Emergency Vent (504,818 CFH) is selected. In specify-
ing pressure seftings, it is recommended that the Emergency
Vent NOT be less than the normal vent. Therefare, the vent
specification for this example is as follows:

Normal Vent - 2” Fig 548 20,200 CFH
(8 oz pressure - 1 oz vacuum)

Emergency Vent - 8” Fig 244 504,818 CFH
{16 oz pressure)

Total Venting Provided 525,018 CFH
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Vent Selection/Capacity Example 2

Vertical Cylindrical Storage Tank

STEP 1 Precalculated Data for Common Sizes

Find tank size on Table A which can be found on page 5.
Table lists wetted area and CFH for common sized vertical
tanks. For a 10° x 17" tank — wetted area = 534 sq. ft. and
requirad vent capacity = 366,920 CFH. Proceed to Step 5.

STEP 2 Wetted Area Table

If tank size is NOT listed on Table A, page 5, wetted area
can also be found on Table D, page 8. Follow grid for this
example — 10" diameter x 17" height = 534 sq. ft. Proceed
to Step 4.

STEP 3 Caleulate Wetted Area

If the tank size is NOT on either chart, wetted area can be
calculated. For Vertical Tanks, wetted area = area of shell
to elevation not more than 30 ft. above the bottom.

Fora 10 x 17 tank:
Wetted Area = (area of shell)

= 3.14, d = diameter, L = length, WA = wetted area

WA = (md)L
(3.14)10)(17)
WA = 534 sq. ft.

STEP 4 Determine CFH Requirement

Use Table F: Venting Capacity Chart on page 10. Wetted
area must be known (534 sq. ft.). Since 534 is between 500
and 400 on the chart, interpolation is needed and is done
as follows:

600 sq. ft. 392,000 CFH
500 sq. ft. 354,000 CFH
Difference = 100 sq. ft. 38,000 CFH
38,000 = X
100 (534-500) x = 12,920 CFH

Total CFH Required: (12,920 + 354,000) = 364,920 CFH

Executive Order VR-402-B

TANK CAPACITY
10,000 gallons

TANK SIZE
10ft. dia x 17 ft. high

STEP 5 Vent Selection

Options based on size of piping, type of product, flow
requirements, required venting capacity and mounting. For
the sake of this example, use 2” piping, Class 1B liquid. The
normal vent size should be no smaller than the system
piping, so a Morrison 2” Fig. 548 (20,200 CFH) is selected.

Total required venting capacity for this tank example was
determined to be 366,220 CFH. Normal venting and
emergency venting may be combined to reach this total.
Mortison Vent Capacities are listed on Table H, page 12.
Since the 6” Emergency Vent (278,660 CFH) can not pro-
vicde enough additional capacity to meet the requirement,
an 8" Emergency Vent (504,818 CFH) is selected. In specify-
ing pressure seftings, it is recommended that the Emergency
Vent NOT be less than the normal vent. Therefore, the vent
specification for this example is as follows:

Normal Vent - 2” Fig 548 20,200 CFH
(8 oz pressure - 1 oz vacuum)

Emergency Vent - 8” Fig 244 504,818 CFH
{16 oz pressure)

Total Venting Provided 525,018 CFH

page 65
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Executive Order VR-402-B page 66

Vent Selection/Capacity Example 3

Horizontal Rectangular Storage Tank

STEP 1 Precalculated Data for Common Sizes

Find tank size on Tabkle C which can be found on page 7.
Table lists wetted area and CFH for common sized tanks. For
a 274°L x 130"W x 65"H (2210"L x 10°-10"W x 5'5"H)
tank — wetted area = 612 sq. f. and required vent
capacity = 396,320 CFH. Proceed to Step 4.

STEP 2 Wetted Area Table

If tank size is NOT listed on Table C, page 7, wetted area
can be calculated. For Horizontal Rectangular Tanks, wetted
area = exposed shell area excluding the top surface of the
tank.

For a 2747L x 130"W x 65"H tank:

Wetted area = [Lx W) = 2{LxH)= 2 (W x H)
144

L = length, W = width, H = height

(274 x 130) + 2{274 x 65) + 2(130 x 45)
144

Wetted Area = 612 Sq. .

STEP 3 Determine CFH Requirement

Use Table F: Venting Capacity Chart on page 10. Wetted
area must be known (612 sq. ft.). Since 534 is between 600
and 700 on the chart, interpolation is needed and is done

as follows:
700 sq. ft. 428,000 CFH
600 sq. ft. 392,000 CFH
Difference = 100 sq. ft. 36,000 CFH
346,000 = X
100 (612-600) % = 4,320 CFH

Total CFH Required: {4,320 + 392,000) = 396,320 CFH

TANK CAPACITY
10,000 gallons

TANK SIZE

214 L x 130°W x 657H
(22°-10"L x 10°-107"W x 5°57H)

STEP 5 Vent Selection

Options based on size of piping, type of product, flow
requirements, required venting capacity and mounting. For
the sake of this example, use 2”7 piping, Class 1B liquid. The
normal vent size should be no smaller than the system
piping, so a Morrison 2” Fig. 548 (20,200 CFH) is selected.

Total required venting capacity for this tank example was
determined to be 394,320 CFH. Normal venting and
emergency venting may be combined to reach this fotal.
Morrisan Vent Capacities are listed on Table H, page 12.
Since the 6” Emergency Vent (278,660 CFH) can not pro-
vicle enough additional capacity to meet the requirement,
an 8" Emergency Vent (504,818 CFH) is selected. In
specifying pressure settings, it is recommended that the
Emergency Vent NOT be less than the normal vent.
Therefore, the vent specification for this example is as fol-
lows:

Normal Vent - 2” Fig 548 20,200 CFH
(8 0z pressure - 1 0z vacuum)

Emergency Vent - 8” Fig 244 504,818 CFH
(16 oz pressure)

Total Venting Provided 525,018 CFH
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Table A: Pre-Galculated Data
Horizontal Cylindrical Tanks

TANK WETTED REG’D VENT EMERGENCY
CAPACITY DIAMETER LENGTH AREA CAPACITY VENT SIZE
(Gallons) {Ft or In) {Fi-In) {Sq Ft) (CFH) {Inches)

280 36" 5.27 47 49,520 3
300 38" 5-0" 49 51,640 3
500 48" 5-5" 69 72,650 4
530 46" &'-07 71 74,750 4
550 48" &'-07 75 78,950 4

1,000 48" 10-8" 119 124,250 5

1,000 64" &-0”" 109 114,450 5

1,500 64" @-0” 147 154,350 5

2,000 64" 12°-0” 184 193,200 [}

2,500 64" 15-0" 222 223,320 [}

3,000 64" 18-0" 259 243,680 [}

3,000 &6’-0" 14’-0” 240 233,400 [}

4,000 64" 24'-0” 335 281,100 8

4,000 &6'-0" 19'-0” 311 270,060 [}

5,000 8’-0" 13'-4” 326 276,960 [}

6,000 8'-0" 16'-0” 374 300,480 8

8,000 8'-0" 21'-4" 477 344,340 8

10,000 8’-0" 27'-0" 584 385,920 8

10,000 9'-0" 21'-0" 540 369,200 8

10,000 10°-0” 17°-0” 518 360,840 8

10,000 10°-8" 15-7" 515 359,700 8

12,000 8’-0” 32'-0" 678 420,080 8

12,000 9'-0" 25'-0" 625 401,000 8

12,000 10°-0” 20'-4" 4600 392,000 8

12,000 11°-0" 17°-0" 583 385,540 8

15,000 8’-0” 40°-0” 829 470,990 8

15,000 10°-6" 23'-5" 703 429,020 8

20,000 10°-0” 34'-2" 922 499,820 8

20,000 10°-8" 31'-0" 894 491,760 8

20,000 11°-0” 28'-0” 868 483,080 8

25,000 10°-6” 38'-6" 1,082 537,530 10

30,000 10°-6" 46-3" 1,274 568,100 10
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Table B: Pre-Calculated Data
Vertical Cylindrical Tanks

TANK WETTED REQ’D VENT EMERGENCY
CAPACITY DIAMETER LENGTH AREA CAPACITY VENT SIZE
(Gallons) (Ft or In) {F1-In) (Sq F1) (CFH) (Inches)

280 36" 5-2" 48 50,580 3
300 38" 5'-0" 49 51,640 3
500 48" 5-5" &8 71,600 4
530 46" &'-0" 72 75,800 4
550 48" 6’-0" 75 78,950 4

1,000 48" 10°-8” 134 140,700 5

1,000 64" &'-0" 100 105,000 5

1,500 64" Q-0 151 158,550 5

2,000 64" 12-0” 201 213,100 [}

2,500 64" 15-0” 251 239,520 [}

3,000 64" 18-0" 301 265,460 [}

3,000 &'-0” 14-0" 263 245,760 [}

4,000 64" 24-07 402 312,840 8

4,000 &6'-0" 19°-0” 358 291,840 8

5,000 g-0” 13-4" 335 281,100 8

4,000 g-0” 16°-0" 402 312,840 8

8,000 8-0" 21-4” 536 367,680 8

10,000 8-0" 27-0" 678 420,080 8

10,000 @-0" 21-0" 593 389,340 8

10,000 100" 17-0" 534 366,920 8

10,000 10'-6" 15-7" 514 359,320 8

12,000 8-0" 32-0” 754 446,360 8

12,000 9'-0" 25-0" 706 430,040 8

12,000 10'-0” 20-6" 644 407,840 8

12,000 11°-0" 17°-0" 587 387,060 8

15,000 8-0" 40'-0” 754 446,360 8

15,000 10'-6" 23.5" 764 449,760 8

20,000 10'-0” 34'-2” 242 506,020 10

20,000 10°-&" 31°-0” 290 520,900 10

20,000 11°-0" 28'-0" 267 513,770 10

25,000 10'-6" 38-6" 290 520,200 10

30,000 10'-6" 44'-37 290 520,200 10
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Table C: Pre-Calculated Data

Horizontal Rectangular Tanks

TANK WETTED REQ'D VENT EMERGENCY
CAPACITY LENGTH WIDTH HEIGHT AREA CAPACITY VENT SIZE
(Gallons) (Ft-In) (Ft-In) (Ft-In) {Sq Ft) (CFH) {Inches)

125 &'-8" 2-9” 1'-07 37 38,950 3
186 2'-8” 2-8” 3-6" 44 46,340 3
250 4'-4" 4-0" 1°-117 49 51,640 3
250 &'-8" 2-9” 1°-117 54 56,900 3
500 76" 3-0" 3'-0" 86 90,560 4
500 10°-0” 3-&" 2’-0" 89 93,740 4

1,000 9'-8" 4-8" 3'-0" 131 137,550 5

1,000 10°-07 4.7 3- 133 139,650 5

2,000 10°-27 &-11" 3-10" 201 211,560 &

2,000 10°-8” &'-4” 4-0" 204 213,240 &

2,500 10°-27 &-11" 497 233 229,480 &

3,000 g'-6” &'-10" 727 278 253,560 &

3,000 13-9” 5-5" 5'-5" 282 255,640 &

4,000 11°-4" &'-10" 72" 338 282,480 8

4,000 18-2" 5-57 5'-57 354 289,220 8

5,000 22'-9” 5-57 5'-57 428 323,760 8

6,000 13°-8” 10-10" §5'-57 413 317,460 8

6,000 16°-5" &'-10" 7-2" 445 330,200 8

6,000 27-4" 5-57 5'-57 503 355,140 8

8,000 18-2" 10-107 5'-57 511 358,180 8

8,000 21°-11” &'-10" 72" 562 377,560 8

10,000 22°-10" 10-107 5'-57 612 394,320 8

10,000 27°-5" &'-10" 72" 678 420,080 8

12,000 27'-4" 10-10" 5'-5" 710 431,400 8

12,000 32117 &'-10" 727 795 460,300 8
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Table D: Approximate Wetted Areas
Horizontal Cylindrical Tanks

Tenk Aoy [ar |5 [ar |7r [ar |or Jiom e fze| [T lsalar|se fsr |7r |am [or 1or|m [1zr
Diometer Digmeter

Tank Appreximaole Wetied Areo of Tanks With Flat Heads, Tank Approximale Wetled Areo of Tanks With Flat Heads,

Le ngth Square Feel Length Square Feet

3 Ft 32 38 Ft 685 | 791 902 | 1013 [ 1129|1244
4 Ft 3¢ | 55 39 Ft 701 ] 810 923 | 1036 [ 1155[1272
5 Ft 46 | 65| 88 AD Ft 718|828 | 944 | 1060[ 1181 [ 1301
& Ft 53 | 74 [ 100] 128 A1 Ft 734 | 847 | 966 | 1083 [ 1207|1329
7 Ft 60 | 84 [ 112 [ 142]173 42 Ft 751|866 | 987 | 1107 [ 12331357
8 Ft 67 | 93 | 124 | 156 ] 190 | 226 A3 Ft 767 | 8851008 1130 (1259|1385
G Ft 74 1102|136 170] 206 | 245] 285 Ad Ft 904 | 1029 1154 [ 1284 [ 1414
10 Ft 81 | 112 [ 147 | 184 | 223 | 264 | 308 | 353 A5 Ft 9231 1051|1178 [ 1310 {1442
11 Ft 88 | 121|159 | 198 | 239 | 283 ] 329 | 377 | 428 A6 Ft 941 ]11072] 1201|1336 1470
12 Ft @5 1131|171 2131256 301 350] 400 | 454 | 509 | |47 Ft 601093 1225[1362 1498
13 Ft 102 | 140 | 183 | 227 | 272 | 320 ] 371 | 424 | 480 | 537 | [48 F 9751114 | 1248|1388 | 1527
14 Ft 1061150 | 164 | 2411289 | 3391393 | 447 | 506 | 565 | [49 R 9981 1135|1272 [ 1414 [ 1555
15 Ft 116|159 [ 206 [ 255 | 305 | 358 | 414 | 471 | 532 | 594 | [50F 1157 1295]1440] 1583
16 Ft 1231169 | 218 | 269|322 | 377 | 435] 495 | 558 | 622 | |51 Ft 1178[ 1319|1466 ] 1612
17 Ft 130|178 | 230 | 283|338 | 395456 518 | 584 | 650 | [52 R 1199|1342 | 1492 | 1640
18 Ft 137 | 188 | 242 | 298 | 355 | 414 | 477 | 542 | 610 | 678 ] [53 Ft 1220] 1366 1518 1668
19 Ft 197 | 253 | 3121 3711433 |1499] 565 | 636 | 707 | |54 124611389 | 1544 | 1696
20 Ft 206 ] 265] 326388 | 452] 520 589 | 662 | 735 |55 Ft 1263] 141315701725
21 Ft 216 | 277 | 340404 | 471] 541 612 | 688 | 763 | |56 Ft 1437115931753
22 Ft 225]|289|354)421]490] 562 636 | 714 | 792 | |57 Ft 14601622 1781
23 Fr 235|300 | 368 | 437 | 508 ]| 584 | 659 | 740 | 820 ] |58 A1 1484 | 1648 | 1809
24 Fr 2441312383454 | 527 | 605 683 | 765 | 848 |58 R 1507 | 1674 | 1839
25 Ft 324 | 397 1470 ] 546 ] 626 | 706 | 791 | 876 | |60 Ft 1531[1700| 1866
26 Ft 336 | 411 | 487 | 565|647 | 730 | 817 | 205 | |61 Ft 17261894
27 Ft 347 | 4251503 | 584 | 68| 754 | 843 | 933 |62 Ft 17521923
28 Fr 359 | 4401520 | 603 | 690 | 777 | 86% | Fo1 63 Fr 17781951
29 Ft 371|454 536 621711 801 | 895 | 989 | [64 Ft 1803|1979
30 Ft 383|468 1553 ]640] 732 824 | $21 | 1018] |65 Ft 1829 | 2007
31 Ft 395|482 | 569 | 659 | 753 | 848 | 47 | 1046] |66 Ft 1855|2038
32 Ft 496|586 | 678 775] 871 | 973 |1074] |67 Ft 2064
33 Ft 5101602 | 697 | 796 | 895 | 999 | 1103] |68 Ft 2092
34 Fr 5241 619 715] 817 | 918 |1025] 1131] |63 Ft 2120
35 Ft 539 16357341838 942 [ 1051] 1159 |70 Ft 214
36 Ft 553652 | 755] 860 966 |1077| 1187 |71 Ft 2177
37 Ft 567 | 668 | 772] 881 989 | 1103|1218 |72 Rt 2205

Sl Units: T Ft = 0.30 m; 1 sq ft = 0.09 sq m
Source for Chart: NFPA 30, 2003 Edition, Table B-4
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Table E: Approximate Wetted Areas
Vertical Cylindrical Tanks
(Area of Shell to Elevation Not More Than 30 Ft. Above Bottom)

[Teank IF AFt 5F 6Ft 7Fr SR 9Fr or | T1Er | 12
Dicmeter

rank etted Area, Square Fest

3 Fr 28

L4 Fr 8 50

5 Fr 47 63 79

s Fr 56 74 94 113

7 Fr 56 g 10 132 154

5 Fr 75 100 127 151 176 201

o Fr g5 BE 141 170 198 226 255

10 Fr 94 126 157 189 220 251 283 314

11 Fr 102 136 173 208 242 274 an 345 387

12 Fr BE 151 188 277 264 301 340 377 N5 452
13 Fr 164 204 244 286 326 368 408 450 450
14 Fr 176 220 265 308 351 3596 440 484 528
15 Fr 189 236 284 330 77 424 471 519 566
16 Fr 202 251 302 352 402 452 502 554 503
17 Fr 267 321 374 427 481 534 588 541

18 Fr 283 340 396 457 510 565 622 579
19 Fr 298 359 e 477 538 597 657 716
20 Fr 314 378 440 502 566 528 692 754
21 Fr 357 462 527 554 459 727 792
22 Fr N6 434 552 623 591 761 829
23 Fr 435 506 577 551 722 796 867
24 Fr 454 528 502 679 757 830 905
25 Fr 550 628 708 785 865 943
26 Fr 572 652 736 316 200 920
27 Fr 594 578 764 848 934 1018
s Fr 816 703 792 879 969 1056
25 Fr 728 821 911 1003 | 1093
20 Fr 753 349 g42 | 1038 | nm

Sl Units: T Ft = 0.30 m; 1 sq ft = 0.09 sq m
Source for Chart: UL 142, 2th Edition, Table A-3
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Table F: Emergency Venting Capacity

Wetted Surface Venling Capacity Minimal Opening
MNominal Pipe Size
(Sq Ft.) (CFH) ({Inches)
20 21,100 2
30 31,600 2
40 42,100 3
50 52,700 3
&0 63,200 3
70 73,700 4
80 84,200 4
2?0 24,800 4
100 105,000 4
120 126,000 5
140 147,000 5
160 168,000 5
180 190,000 5
200 211,000 -]
250 239,000 é
300 265,000 [
350 288,000 8
400 312,000 8
500 354,000 8
600 392,000 8
700 428,000 8
800 462,000 8
200 493,000 8
1000 524,000 10
1200 557,000 10
1400 587,000 10
1600 414,000 10
1800 639,000 10
2000 462,000 10
2400 704,000 10
2800 and over 742,000 10

e At 14.7 psia and 40° F (101.4 kPa and 1&° C)

¢ Interpolate for intermediate values.

* These values taken from NFPA 30, Table 4.2.5.2.3

* These pipe sizes apply only to open vent pipes to the specified diameter not more than 12 inches (0.3m)
long and a pressure in tank of not more than 2.5 psig (17.1 kPa).

* If tank is to be equipped with a venting device or flame arrestor, the vent opening is to

accommodlate the venting device or flame arrestor in accordance with the listed CFH.

Normal Venting Recommendations |
NFPA 30 — 2003

4.2.5.1.2 Normal vents shall be sized to be at least as large as the filling or withdrawal connection,
whichever is larger, but in na case less than 1-1 /4 in. (3 cm) nominal inside diameter.
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Tahle G: Gallon Capacity Per Foot of Length

Diameter LLS. Gallons Diameter U5, Gallens Diameter U.S5. Gallons
{Inches) Per Ft Length {Inches) Per Ft Length {Inches) Per Ft Length
24 23.50 45 172.38 106 458.30
25 25.50 66 177.72 107 467.70
26 27.58 &7 183.15 108 475.89
27 29.74 68 188.66 109 485.00
28 31.99 69 194.25 110 493.70
29 3431 70 199.92 111 502.70
30 36.72 71 205.67 112 511.20
31 39.21 72 211.51 113 521.40
32 41.78 73 217.42 114 530.24
33 44.43 74 223.42 115 540.00
34 4716 75 229.50 116 549.50
35 49.28 76 235.66 1Mz 558.51
36 52.88 77 241.90 118 568.00
37 5586 78 248.23 11¢ 577.80
38 58.92 79 254,63 120 587.52
39 62.06 80 261.12 121 597.70
40 65.28 81 267.69 122 607.27
41 68.58 82 274.34 123 617.26
42 71.87 83 281.07 124 427.00
43 75.44 84 287.88 125 638.20
44 78.99 85 294,78 126 647.74
45 82.62 86 301.76 127 658.60
46 86.33 87 308.81 128 668.47
47 ?0.13 88 31595 12¢ 678.95
48 ?4.00 89 323.18 130 690.30
49 9786 20 330.48 131 700.17
50 102.00 21 337.86 132 710.20
51 106.12 92 34533 133 721.71
52 110.32 o3 352.88 134 732.60
53 114.61 94 360.51 135 743.58
54 118987 o5 368.22 136 754.64
55 123.42 98 376.01 137 765.78
56 127.95 o7 383.89 138 776.99
57 132.56 98 391.84 139 788.30
58 137.25 99 399.88 140 799.68
59 142.02 100 408.00 141 811.14
60 146.88 101 416.00 142 822.6%9
61 151.82 102 424,48 143 834.32
62 156.83 103 433.10 144 846.03
63 161.93 104 441.80
64 167.12 105 449.82




page 74

Executive Order VR-402-B

Morrison Installation, Operation and Maintenance Manual

"jue} ay) JO WONOY 3Yj WOy SaYsu| g uey) Jeyealb ou si adid
114 8y} 4o Wopoq ayj 3eu3 AjiaA o) jsenbau jousiq uodn panowsal sq o} aaey Aew adid ||y oYL

“(e1usoye) Jo eje)s ey Jo episino spuswesmnbel [eso]
Jad 10) yue) ay) jo wonoq ay) wod} ,Z| uey) s81ealb ou aq o} aqn) doup jo doj Jo Bujuado Jesnyip
Jo doj ey "a|Bue saiBap Gy ye N2 aqn} doup Jo (jeuopdo ‘umoys) Jesnyiq 6€S :swelsAs |||4 sjoway

|
;5

SIS0

deg Lianoosy
Jodep 9¢ze
M Jo)depy
JACTG L]

Jodep
selieg £7¢ 'Bid

Josuadsiq —
......... _ u§>
_ 5:.9_!%_
sauag pyz ‘B4 (jeuondo)
%om.w. _Hg__nw,‘ (lennsop)) " ebneo 90|19 -
1ojuow oA suajsks $901%S 916 o
saieg g0¢ ‘614 foueBiew3 BuiBnes ogyg By Uopuamd
saueg pyz B4 dluosjdal3 - 11448A0
{btondo) deg yod  s606.B3
pue Joydepy Buibneg
Buuojuoly dS9s0¢
seueg 6o¢ "Bi4 [ Bl
JUOA Wnnaep
ainssald

14 Sj0Wsy A JUEL [IBAA-8]GNOQ Pajosl0id

sjusuodwion A1oA0oay Jodep YA walsAs abelo)s [on4 punoibaroqy

o

J9|dnog
sel1eg §Z6 ‘Bl

degjsng
seLiag ¢l
Im Joydepy
soleg
126614




page 75

"jue) ay) Jo woyoq Yy} Wwouy saydu| g uey) Jajealb ou sy adid |1y ay3 Jo
woyoq ayj jeyy AjuieA o} jsenbal Jol3siq uodn paaowal aq o} aaey Aew adid |1y eyl

*(e1usopeD 30 BjRYS B3 JO BPISINO SjuBWBIINba |20 Jad JO) NuR}
8y} Jo Wwojoq ay} woyj 9 uey) sajealb ou aq 0} aqn; doup jo doj Jo Bujuado Jesnyp
30 doy ay| -8|Bue aaiBap gy 3e N2 aqny doup 1o (jeuondo ‘umoys) Jesnyiq 6£S :SwaysAs |14 108110

Executive Order VR-402-B

Morrison Installation, Operation and Maintenance Manual

oA
NN
A
A A
A A
gu)\(}\(
g%
T
ﬂ ] J d _a
....................... Won 1 .wo% 8A020Y
deg g i0yd Eﬁ_su.am (1euondo) % cdery
3 Joydepy neg Kianooay
Bupoyuop (enasion) o W0 | = | sodep
sauag 50 ‘B4 fo 31108 816 sajiag £2¢ 'B14
uabiawz Bujbnes 10848 ‘Bl
soeg pyz ‘613 o s.o.___.go._m oﬁ» Jauejuo9 ids
1npuo) UOJJURA B
(euopci) de 135240 s__“zs. H
Joydepy saueg —— degjsng
Buuojuow Hod 6606 ‘Bl3 $8113G GEL
sauag Gog ‘14 Buibneg ﬁ;é
Jusp WNNoeA Bl4 S
ainssald
Jajdnog
sa)iag 826 ‘b14

1114 302110 YA YUBY |[BAA-BIGNOQ Pajoajoid
sjuauodwion A1an02ay Jodep Ylap walsAs abelojg [en4 punoibanoqy



page 76

Executive Order VR-402-B

Morrison Installation, Operation and Maintenance Manual

jue} ay} Jo wooq ay} wody saysul g uey) 1ajealb ou sy adid
1113 8y} Jo wooq ay} jeyy AjliaA o) 3sanbau JouysIg uodn panowsal aq 03 aaey Aew adid |13 ay L

*(e1uloyijed Jo 3ajejs ayj Jo apisINo sjuawalinbal |eso] Jad 1o) yue) ay} Jowonoq
ayj} wouy .9 uey} Jayeasb ou aq o3 nd agnjy doup jo doy sobujuado sasnyip jo doj ayyl
a]6ue aaibep Gy Je Ind aqnj} doapio (jeuonndo ‘umoys) Jasnyig 6£S :SWaISAS ||14 ajoway

dey fianooay
Jode 9gze
/M Jojdepy
Kian009y
Jodep

saliag £z¢ ‘14

aA_A
uonuanaid
14370
salIag
Hod 606 ‘Bld
Buibneg

dS950e
‘Biy

abneg (1euondo) deg
degjsng %2019 pue Jojdepy
S8lag ¢/ /M SolI3g 816 Bunojuop
10)depy 9l Jaureyuog 40818 Bid sauag 50¢ "Bl4
6606 ‘B4 |1dg sapeg 8 |
91 b4 |~
JuspwnnoeA anssald — [ |
sy
J91dnog

sauag g6 ‘b4
dwnd pajunow doj pue ||i} do} yym yue} pajosjold

wajsAg uonjong - abeioyg |an4 punoibaroqy

wa)yshs
Buibneg
21U0.393|3
0} JInpuo)
|
(lennsiayu) ﬁ N

Juap jusp de 3 Joydepy

fouabiawg Aousbiowz BuLioyuOl

seueg S99 sauag 50 “Bid

(uondo) ¥z Bid V9T B3




page 77

Executive Order VR-402-B

Morrison Installation, Operation and Maintenance Manual

*jue) ayj Jo Wooq Y} Wolj saysul g ueyy Jajealb ou si adid
11} @Y) Jo woypoq ay) Jeyy AjuaA o) ysenbau Jouysig uodn panowal aq o} aaey Aew adid ||y ayL

*(e1uloyjen jo sjelS 8y} J0 apisyno syuawalinbal |e20|

1ad J0) yue} sy} Jo wopoq sy wodj ,.Z| uey) Jajeasb ou aq o3 aqny doap jo doy Jo Buiuado Jasnyip
jo doj ay] -sjbue aaibap Gy je N2 aqn} doup Jo (jeuoiydo ‘umoys) Jasnyid 6£S :SWIISAS |14 ajoway

Jasuadsig —
den % Jojdepy _
Bupioyuop ._m_ﬁ_um._w_ﬁm
sauag 5ot ‘Bl Kouabiaw3
saleg pyg B1d

saueg pyz bid

deq f1anoday
Jodep 9gzg
m Joydepy
fanoasy

Jodep
_ sauag gz¢ 'Bid

xog [|id
G1L By

|

| yuep
Fouabiawg

swajsAg
Buibneg
ojuos}o8|3

0} aulq}inpuo)
(leuondo) de

pue Joydepy
Bupoyuop

saleg gog By [
JUIA WNNoep w
ainssald

Il14 B10WaY PSIUNO YUEBL YN JUEL [[8AN-8IgnoQ Pa}osB]oid

(leuoido)
abneg y20|9
S8LIeS gL6
10818 bl

Hod
Buibneg

ds950¢
By

BAlBA
UonUdAdId
1143A0
sauag
606 b1

\

BAJeA |Bg
169 Bi4

sjuauodwon A1anoaay Jodep yupn waysAg abeliolg |on4 punosbanoqy

i

J19|dnoy
saL19§ 876 ‘Bl

deg jsnq
Souas ¢/
m Joydepy
EETEL
126 ‘614




Morrison Installation, Operation and Maintenance Manual Executive Order VR-402-B page 78

EVR Aboveground Storage Tank Components

Installation Specifications
(May 23, 2012)

A. Wrench Makeup Method

Wrench Makeup*
Size (Number of Turns)
2” NPT Threads 3.25
3” NPT Threads 2
4” NPT Threads 2.12
5” NPT Threads 2.25
6” NPT Threads 2.50
8” NPT Threads 2.75

* - All sizes should have handtight engagement before Wrench Makeup is applied.
All threads should be prepared with a fuel resistant, non-hardening, anti-seize sealant.
Morrison recommends thread sealant rather than Teflon® tape.
A tolerance of plus or minus one turn is allowed.
This information is to be used as guide only. The number of turns may vary depending
on the quality of thread form.
This method is allowed for states outside of California.

B. Torque Method

Component Size | Torque Specification*

Vapor Adaptor 3" 75-100 ft-Ib

4" 23-26 ft-Ib

Product Adaptor 2" 75-85 ft-Ib

3" 75-100 ft-Ib

4" 23-26 ft-Ib

Monitoring Adaptor 2" 4" 23-26 ft-Ib
Dedicated Gauging Port

Adaptor 2" 23-26 ft-Ib

Spill Container 4" 75-100 ft-Ib

Tank Gauge 2" 75-85 ft-Ib

Emergency Vent 2" 75-85 ft-Ib

3"-4" 75-100 ft-Ib

* - No special tools required. Torque value could be verified by offset chain wrench
and torque wrench.
The Torque method is required rather than Wrench Makeup method for components
installed in California,.



Morrison Installation, Operation and Maintenance Manual

Executive Order VR-402-B page 79

Summary of Guidelines for Maintenance Activities Required of Morrison EVR
Aboveground Storage Tank Equipment

Maintenance To Be Performed

Component Interval
Emergency Vents

Morrison 244 Series Annual
Spill Container

Morrison 516 Series Annual

& 515 Series

Drop Tube Overfill
Prevention Device
Morrison 9095A Series None

Drop Tube
Morrison 419 Series None

Annual inspection, and immediate inspection during
freezing conditions, by someone familiar with the proper
operation of the storage tank vents, is required to insure
venting devices are functioning properly before filling or
unloading a tank. Lift the cover of the vent all the way up
and lower back down onto the body several times. The cover
must move freely for the vent to work properly. Replace the
unit if sticking or binding occurs. Inspect the vent, including
the seal area, for dust, debris, snow or ice. Remove any
that is found. Inspect all vent components and surfaces for
damage, corrosion or excessive wear. If any is found replace
the vent. If painting, extreme caution must be exercised to

make sure that the paint does not inhibit proper vent
operation.

Clean and remove any dirt, debris or spilled product from the
spill container as it accumulates. Observe the container to
assure proper performance. Visually inspect exterior and
interior of container on a regular basis, or at least once a
year to ensure the product is not worn or damaged to
affect the functionality of the parts.

No maintenance is required for this product, but local codes
may require specific procedures.

No maintenance is required for this product, but local codes
may require specific procedures. It should be verified during
installation that the bottom of the drop tube is at the proper
distance from the bottom of the tank.

Maintenance guidelines do not replace the use of the Morrison maintenance instructions.
Maintenance personnel or owner/operators must refer to the complete installation,
maintenance and operation instructions to ensure that all requirements are completed.
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Summary of Guidelines for Maintenance Activities Required of Morrison EVR
Aboveground Storage Tank Equipment

Component Interval Maintenance To Be Performed
Product Adaptor
Morrison 927 Series Annual Visually inspect adaptor on a regular basis, or

at least once a year to ensure the product is not worn or
damaged to affect the functionality of the parts. Also
ensure the gasket on the adaptor is present

and sealing adequately. Wipe seals clean of any dirt or
particles if necessary. The adaptor will require that the
poppet be manually pushed in to inspect the whole seal.

Dust Caps

Morrison 323C & 735

Series Annual Visually inspect cap on a regular basis, or
at least once a year to ensure the product is not worn or
damaged to affect the functionality of the parts. Also
ensure the gasket on the cap is present
and sealing adequately. Wipe seals clean of any dirt or
particles if necessary.

Product Coupler

Morrison 928 Series Annual Visually inspect coupler on a regular basis, or
at least once a year to ensure the product is not worn or
damaged to affect the functionality of the parts. Also
ensure the gaskets on the coupler are present
and sealing adequately. Wipe seals clean of any dirt or
particles if necessary.

Vapor Adaptor

Morrison 323 Series Annual Visually inspect coupler on a regular basis, or
at least once a year to ensure the product is not worn or
damaged to affect the functionality of the parts. Also
ensure the gaskets on the coupler are present
and sealing adequately. Wipe seals clean of any dirt or
particles if necessary.

Maintenance guidelines do not replace the use of the Morrison maintenance instructions.
Maintenance personnel or owner/operators must refer to the complete installation,
maintenance and operation instructions to ensure that all requirements are completed.
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Summary of Guidelines for Maintenance Activities Required of Morrison EVR
Aboveground Storage Tank Equipment

Component Interval Maintenance To Be Performed
Gauging Port

Morrison 305 Series Annual Visually inspect cap and adaptor on a regular basis, or
at least once a year to ensure the product is not worn or
damaged to affect the functionality of the parts. Also
ensure the gaskets on the cap and adaptor are present
and sealing adequately. Wipe seals clean of any dirt or
particles if necessary.

Tank Gauge
Morrison 818 Series Annual Visually inspect gauge to ensure product is not worn or
& 918 Series damaged by any objects that could affect the functionality

of the parts. Clean clear face if necessary with a damp
cloth. To minimize static build up, do not use a solvent.
Manually stick tank to verify gauge read out. Repair or
replace parts as needed.

Monitoring Cap

Morrison 305 Series Annual Visually inspect cap on a regular basis, or
at least once a year to ensure the product is not worn or
damaged to affect the functionality of the parts. Also
ensure the gasket on the cap is present
and sealing adequately. Wipe seals clean of any dirt or
particles if necessary.

Maintenance guidelines do not replace the use of the Morrison maintenance instructions.
Maintenance personnel or owner/operators must refer to the complete installation,
maintenance and operation instructions to ensure that all requirements are completed.
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Summary of Guidelines for Maintenance Activities Required of Morrison EVR
Aboveground Storage Tank Equipment

Component Interval Maintenance To Be Performed
Drop Tube Diffuser
Morrison 539 Series None No maintenance is required for this product.

Pressure/Vacuum
Vent Valve
Husky 5885 Annual Annually inspect the P/V vent valve for foreign objects.
1. Remove screws that hold top cover on. Do not remove
the screens.
2. Remove any debris that might be sitting inside
the lower cover.
3. Check the drain holes in the lower cover to ensure
they are not plugged.
4. Reinstall the top cover.
5. Tighten the screws firmly.

Maintenance guidelines do not replace the use of the Morrison maintenance instructions.
Maintenance personnel or owner/operators must refer to the complete installation,
maintenance and operation instructions to ensure that all requirements are completed.
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Morrison
Above Ground Storage Tank EVR Equipment
Installation Check List

Site Identification Information

Installation Date:

Installation Company:
Name

Address

City State

Zip

Business At Installation Site:
Name

Address

City State

Technician’s Name (Print):

Zip

Technician’s Signature:
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Above Ground Storage Tank EVR Equipment
Installation Check List

Emergency Vents
___Morrison 244 Series

Spill Container
___Morrison 516 Series
___Morrison 515 Series

Drop Tube Overfill Prevention Device
__Morrison 9095A Series

Drop Tube
__Morrison 419 Series

Product Adaptor
__Morrison 927 Series

Dust Caps
__Morrison 323C
__Morrison 735 Series

Components Installed

Product Coupler
___Morrison 928 Series

Vapor Adaptor
__Morrison 323 Series

Gauging Port
___Morrison 305 Series
__Morrison 735 Series

Tank Gauge
__Morrison 818 Series
__Morrison 918 Series

Monitoring Cap & Adaptor
__Morrison 305 Series

Drop Tube Diffuser
__Morrison 539 Series



Morrison Installation, Operation and Maintenance Manual

Morrison

Executive Order VR-402-B

page 85

Above Ground Storage Tank EVR Equipment

Installation Check List

Installation Acknowledgment

Thread sealant compound used at installation

Emergency Vents
___Morrison 244 Series

Spill Container
__Morrison 516 Series
__Morrison 515 Series

Drop Tube Overfill Prevention Device

__Morrison 9095A Series

Product Adaptor
__Morrison 927 Series

Product Coupler
__Morrison 928 Series

Vapor Adaptor
__Morrison 323 Series

Gauging Port Adaptor
__Morrison 305 Series

Tank Gauge
__Morrison 818 Series
__Morrison 918 Series

Monitoring Adaptor
___Morrison 305 Series

Drop Tube Diffuser (Thread on style)

___Morrison 539 Series

Wrench Makeup Number of Turns

Wrench Makeup Number of Turns
Wrench Makeup Number of Turns

Wrench Makeup Number of Turns

Wrench Makeup Number of Turns

Wrench Makeup Number of Turns

Wrench Makeup Number of Turns

Wrench Makeup Number of Turns

Wrench Makeup Number of Turns
Wrench Makeup Number of Turns

Wrench Makeup Number of Turns

Wrench Makeup Number of Turns



