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Stage I Vapor Recovery

A system designed to capture displaced vapors that emerge from inside a storage tank when a 

load of gasoline is delivered into the tank. During the filling process, the rising liquid displaces 

the vapors present in the upper portion (ullage) of the tank. These displaced vapors have to 

escape to enable the product transfer to the tank.  If there is not a tight connection (tight fill) 

between the delivery hose and the fill port, some vapors flow out around the hose while 

additional vapors escape through the tank’s vent pipe.  The Stage I VRS is designed to capture 

said vapors that result from the gasoline transfer from the delivery truck to the storage tank.

Stage I VRS:  Single Point and Dual Point.

Single Point systems utilize a co-axial drop tube which consists of a “pipe within a pipe”. Again, 

this device is in the drop tube located at the tank’s fill port.  Typically, there is a poppet valve in 

the co-axial drop tube which is normally closed  which prevents the escape of vapors from the 

storage tank when the toggle cap is opened. The product enters the tank through the center 

(inner) pipe and the tank vapors are returned to the tanker through the outer pipe.  Since only 

one fill/vapor recovery port is present, this type of system is called a “one point or single point”.  

The delivery is through one fill unit which has two hoses connected to it.  One hose conducts the 

fuel from the tanker truck to the tank; the second hose returns the displaced vapors to the 

truck’s compartments.

Dual Point systems utilize two separate tank ports for delivery and vapor recovery; hence the 

name Dual Point.  The first port is the fill port drop tube.  The delivery unit is attached to the drop 

tube and a hose from the tanker transfers fuel to the storage tank.  The vapor recovery port is 

called a “Dry Break” (commonly painted orange) and it consists of a riser and a spring loaded 

poppet valve which is normally closed.  During a fuel delivery, a vapor recovery device is 

attached to the dry break which automatically opens the poppet valve.  The vapor return hose 

routes the vapors from the tank through the dry break and back to the tanker.



Stage I Vapor Recovery



Stage I Vapor Recovery
NJAC 7:27-16.3(c)&(d)

Required for gasoline tanks 2,000 gallons or greater in 
capacity

Delivery MUST be made through a submerged fill pipe 
(within 6” of the tank bottom)

Storage Tank MUST be equipped with one of the 
following emission controls:

-A Pressure/Vacuum relief valve must be       
installed on the vent and

-System must reduce the total VOC emissions into 
the outdoor atmosphere by no less than 98% 
OR

-A floating roof



Two-Point Delivery
This is your typical delivery at a facility 

that has dry breaks. If you witness a 

delivery, make sure the hose has a 

tight seal with the dry break to prevent 

a vapor discharge.

Some GDFs have manifolded vapor 

recovery, or ONE dry break for multiple 

tanks. That is the only case where one 

vapor connection is acceptable for 

multiple tanks!



Dry Break
aka “Poppet Valve”

Here is a typical dry 

break. Make sure 

this valve is in the  

closed position. Also, 

try to depress the 

valve, as it should 

spring back up when 

you release it. If this 

is frozen in the open 

OR closed position, 

it’s a violation and 

the tank should not 

take deliveries until it 

is repaired/replaced 

according to 7:27-

16.3(d)



Dry Break Problem?

Before After

Both are violations, the one on the right is just comical.



More Dry Break Issues…

This is a very common and illegal practice. In order to make their delivery faster, 

some tanker operators do not hook up their stage I hose to the dry break, and 

instead prop it open with something, usually a screwdriver, pebble, or even the 

dust cap. If you come across this in the field, stop the delivery until the operator 

hooks up his hose to the dry break.



One-Point (Coaxial) Deliveries

Delivery is made with a double-hose 

through one connection. Product is on 

top then through the middle of the 

connection, vapor is on bottom then 

around the outside of the connection. 



Poppeted Coaxial



Pressure/Vacuum Valves

These valves are installed on top of the vents to prevent vapors from being 

released into the atmosphere. Current regulations require a CARB approved 

P/V valve to crack at 3” H2O of positive pressure and 8” H2O of vacuum (+ or-

½”).  NOTE: Federal regs as of 2009 require pressures of 2-6” positive and 6-

10” negative



Stage 1 Testing Requirements

• Testing of Stage 1 equipment is required only for 
facilities that require Stage 2 vapor recovery.

• Stage 1 testing will remain a requirement after 
the decommissioning of Stage 2.

• CARB test method TP-201.3

• Tests must be performed within 90 days of 
installation and every 12 months thereafter

• Results must be made available to inspector



Stage 1Testing (cont.)

Pressure Vacuum Valve (PVV) Test

• There are two parts to this test: cracking 

pressure and flow rate. The valve must be 

removed from the vent to test the flow rate.

Static Pressure Performance (Pressure Decay) 
Test

• Test must be performed with caps OFF the fill



Stage II Vapor Recovery



Stage II Vapor Recovery
The Stage II system is designed to capture displaced vapors that emerge from inside a motor 

vehicle fuel tank, when gasoline is dispensed into the tank.  Gasoline vapors accumulate in automobile and 
truck tanks, above the liquid level.  When the vehicle tanks are filled, the rising liquid forces these vapors to 

seek an escape route, typically to the atmosphere.  When a conventional nozzle is used (no Stage II 
provisions), the displaced vapors flow out around the nozzle and into the air.

There are two basic types of Stage II VRS:

The Balance System, the most commonly encountered type, transfers vapors from the vehicle 
tank to the station’s lowest octane grade storage tank (typically, Regular Unleaded) without the assistance 
of an external force, such as a vacuum pump (venturi or electric).  The key feature in the balance system is 

a hose nozzle that makes a tight connection with the fill pipe on the vehicle gasoline tank.  The nozzle 
spout is fitted with an accordion-like bellows that presses snugly against the fill pipe opening.  Balance 
systems are designed with controls that prevent fuel from flowing into the vehicle unless there is a tight 

connection between the bellows and the vehicle fill pipe.  When fuel delivery begins, gasoline flows from 
the dispenser into the vehicle fuel tank.  Vapors displaced by the rising liquid seek an escape route through 
an open port in the nozzle bellows.  From this port, the vapors flow through the coaxial dispenser hose to 

the vapor-return piping of the gasoline tank.  This recovery of the vapors is accomplished without the 
employment of external force.  The withdrawal of vapors from the vehicle tank is balanced by the 

simultaneous addition of the vapors to the underground tank from which the gasoline is being dispensed-
hence the name, balance system.

The Vacuum Assist System utilizes a mechanical device to establish a vacuum to pull the 
vapors back to the underground tank.  The vacuum can be generated by either an electric vane pump or a 
venturi device such as the Healy Mini-Jet that uses pressurized gasoline to produce a vacuum.  Vacuum 
assist most commonly use the electric vane pumps, typically painted blue, and located in the dispenser 
housing.  They operate during a fuel delivery to a vehicle and pull the gasoline vapors from the tank and 

through piping route the vapors to the underground tank.  The vacuum assist dispenser hose is smooth on 
the outside, not corrugated like the balance system hose.  There are several holes in the nozzle end, while 

balance systems use only a single hole.



Stage II Vapor Recovery
NJAC 7:27-16.3(e)&(f)

Facilities with a monthly throughput of 10,000 
gallons or greater, and all new facilities 
constructed after June 29, 2003.

System must have a collection efficiency of 95%

System must prevent overfilling and spillage

Airports and marinas are exempt. Why?

Systems installed on or after June 29, 2003
must be a unihose dispensing system.

Nozzles must fit into the dispenser housing 
properly, with the check valve remaining closed.

If a facility is exempt from Stage I, they are also 
exempt from Stage II



Stage II Components
What to look for:

What kind of Stage II 

system?

Tears/holes in hoses or 

nozzles

Are all components 

installed in the correct 

direction?

Is any part of the hose 

laying on the ground?

Does the nozzle fit in the 

holster?

Is the nozzle check valve 

functioning?



Balance vs. Vac Assist

The difference between the two types of 

system hoses is apparent. The balance 

hose is thicker and ribbed, while the vac 

assist hose is smooth and thinner.

The inner workings of the two hoses 

are inverted. A balance hose has the 

vapor path on the outside, while the 

assist hose has the product path on 

the outside.



Balance System

A balance system has the product 

flowing through the middle in one 

direction, and the vapor along the 

outside in the opposite direction. 

This is a passive system that relies 

on the slight pressurization of the 

vehicle gas tank gaining product, 

along with the vacuum created by 

the UST (or AST) losing product. 

This system is compatible with any 

Stage I system.



Balance Nozzle
Check for tears or holes in the bellows and 

faceplate. Also test the check valve to make 

sure it is opening/closing. To test for a liquid 

blockage, simply hold the nozzle out 

downward with the hose over your shoulder, 

point the nozzle into a bucket, and pull open 

the bellows to open the check valve. If 

gasoline pours out of the bellows, it’s likely 

the station is topping off.



Balance Nozzle
Emco w/ an external check valve

This is a common Emco balance nozzle. The check valve opens/closes the vapor path 

to the rest of the Stage II system.  It is opened when the bellows are engaged/pulled 

back (see picture to the right). Check to make sure that this valve opens and closes 

properly. Some nozzles have internal check valves instead, which can’t be inspected.



Balance Nozzle

Perhaps the most 

common part of the 

balance system to find 

holes/tears is in the face-

plate. This occurs due to 

normal wear and tear 

from being constantly 

shoved against vehicle 

gas tanks. Any failures of 

this part of the device 

could result in there not 

being a tight seal during 

the fill and a vapor 

release.



Balance Nozzle

Speaking of torn face-

plates…..

Also notice the hole on 

the underneath part of 

the spout in this 

picture. This is the 

automatic shut-off for 

the nozzle. Once fuel 

reaches this hole, the 

nozzle will click off, 

preventing a vehicle 

overfill. Check to see if 

this is clogged or 

damaged.



Balance Violations
OOPS!!

Weathering, dry-rot, or severe neglect can 

render the system inoperable. It is the 

facility’s responsibility to maintain their 

equipment and replace any defective or 

damaged parts. 



Balance Violations
Nice Hose!!

These cracks are likely the cause of weathering and an irresponsible O/O. Get them 

replaced.  Stage II equipment must be 95% effective, so any equipment failures will 

result in that number being diminished.  



Balance Violations

Amazingly, this equipment is not functioning. GDFs with General Permits are required 

to visually inspect their equipment and keep a log DAILY! There are no excuses.



Vacuum Assist System

The diagram above shows a vacuum assist recovery system. The system pulls the 

vapors from the vehicle's fuel tank into the UST using a pump. The vapor pump may 

be fluid driven, motor driven, or electronically driven. The pump, or pumps, are 

usually located within the dispenser.



Vacuum Assist
Vacuum Assist equipment differs from 

balance substantially. The product and 

vapor flow is inverse from balance in the 

hose, so any kind of hose failure is even 

more dangerous. Vacuum Assist is only 

compatible with two-point Stage I 

systems, although some facilities in NJ 

still try to use it with coaxial Stage I.

Vacuum Assist nozzles also appear 

and operate very differently from a 

balance system. Gone are the 

faceplate and bellows, as this 

system can NOT have a tight seal 

with the vehicle tank. This active 

system pulls vapor from the vehicle 

tank through the holes near the end 

of the spout.



Vacuum Assist
Here is a better view of a typical 

Vacuum Assist nozzle. Notice the larger 

holes which pull in the vapor. Also 

notice the metal flap about half-way 

down the spout, this is the latching 

device that holds the nozzle in place 

while it is in-use.

Notice this nozzle has a splash-guard. 

The sole function of this is to prevent 

spillage during a delivery, it has no vapor 

recovery function. However, this is 

required in NJ. Other nozzles do exist 

without splash-guards, but they are not 

permitted to be used in NJ.



Vacuum Assist

The arrow on the 

hose pointing out 

flow direction is not 

restricted to only Vac 

Assist systems. Just 

make sure it’s 

pointing the correct 

way! Believe it or not, 

some people can’t 

follow that simple 

instruction. Note the 

difference in 

appearance between 

the Vac Assist hose 

and the balance 

hose shown earlier.



Vacuum Assist

The red arrows are pointing to two Healy Vac-Pumps located in the dispenser at a 

Vac-Assist station. It is much more common nowadays for these to be in each 

dispenser rather than the tank field.



Stage 2 Testing Requirements

• Stage 2 testing will not be required AFTER 
Stage 2 is decommissioned.

• CARB test method TP-201.4

• Results must be made available to 
inspector

• Applies to every facility required to have a 
vapor control system



Stage 2 Testing Requirements

(cont.)

Air to Liquid Volume Ratio Test (vacuum assist only)

• Must be conducted within 90 days of 

installation and every 12 months thereafter

• Ratio is .9-1.1/1; a vast majority of stations will 

fail the first test, then need a recalibration before 

passing as a result of ORVR incompatibility

Dynamic Backpressure Test

• Formerly known as a “Wet/Dry Blockage Test”

• Must be conducted within 90 days of 

installation and every 36 months thereafter



The ORVR Problem
(That’s Onboard Refueling Vapor Recovery for you sports fans)



NEW 

RULE



Stage 1 only TESTING

Stage 1 testing is now required on 
previously exempt Stage 1 only sites

Annual testing – PV Valve and Static 
Pressure Performance



14 Day Notification

• Annual vapor recovery testing

• Stage 2 Decommissioning – before and 
after



What goes in the notice

At least 14 days prior to commencing 
work to decommission

The owner or operator of the gasoline 
dispensing facility shall notify the 
Department by e-mail to 
14dayUSTnotice@dep.nj.gov and include 

The name, address, 
and registration number of the facility, 



What goes in the notice

The name and contact information for the 
owner and operator

The name and contact information of the 
certified individual and business 
conducting the decommissioning

The date on which the decommissioning is 
scheduled to begin; and



14 Days After –

What goes in the Notification
Within 14 days after decommissioning is 
complete, the owner or operator of the 
gasoline dispensing facility shall notify the 
Department by e-mail to 
14dayUSTnotice@dep.nj.gov and include 
the name, address, 
and registration number of the facility, 



14 Days After

What goes in the notification
name and contact information for the 
owner and operator, 

the name and contact information of the 
certified individual and business 
conducting the decommissioning, 

the date on which the decommissioning 
was conducted and a decommissioning 
checklist in accordance with PEI/RP300-
09, or a checklist that may be amended by 
the Department as applicable.



Testing









Phase 1 EVR

EVR P/V valve now required at installed 
for new construction and for existing sites 
by 12/23/18.

Full EVR system (mix and match) now 
required at install for new construction and 
for existing sites by 12/23/24.

Torque test (annual).

Single point systems are exempt from the 
torque test.



Stage 2 Decommissioning 

System not compatible with ORVR (Vac-
Assist without permeator or compatible 
nozzles) – MUST decommission by 
12/20/20.

Balanced systems or Vac-Assist with 
permeator must either:

– Maintain current systems or decommission



Decommissioning Contractors

Work completed by a NJ  UST contractor 
certified in installation or closure

Must be performed according to PEI 
RP300-09 – including testing procedures

14 day notification to NJDEP prior to and 
after completion (include Pressure Decay, PV 

Valve, Tank Tie test results and RP300 checklist)



Post Decommissioning

New hoses must be CARB certified low 
permeation hoses

New nozzles must be “Enhanced 
Conventional” aka ECO nozzles once 
equipment has CARB approval

Pressure Decay, PV Valve annually.

Dynamic Backpressure and Air to Liquid 
testing is NOT required.


