


The vapor recovery compressor mar-
ket is currently one of the largest 

growth areas for gas compressors in the 
U.S. Many packagers and manufactur-
ers are active in the market and several 
companies have made it a core part of 
their business.
The vapor recovery unit (VRU) boom 
is a result of the U.S. Environmental 
Protection Agency’s New Source Perfor-
mance Standards (NSPS) detailed in 40 
CFR, Part 60, Subpart OOOO, com-
monly referred to as “Quad O.”
These regulations went into effect in 
August 2012. They include a require-
ment to limit volatile organic compound 
(VOC) emissions to less than 6 tpy 
(5.4 T/yr) from crude oil, condensate, 
produced water, and other unrefined 
petroleum liquids storage tanks.
Operators of storage tanks found to 
emit more than 6 tpy (5.4 T/yr) must 
apply controls to reduce emissions by at 
least 95% or demonstrate that emissions 
have dropped to less than 4 tpy (3.6 T/
yr) without emissions controls for 12 
consecutive months.
Quad O required that VOC emissions 
from tanks constructed between Aug. 
23, 2011 and April 12, 2013 had to be es-
timated by Oct. 15, 2013. Controls have 
to be applied to tanks found to have 
potential VOC emissions of 6 tpy or 
more to bring them into compliance by 
April 15, 2015. The EPA estimates that 
there are 20,000 affected storage tanks in 
this category.
The situation is more urgent for tanks 
coming online after April 12, 2013. 

They have to be in compliance with Quad 
O within 60 days after startup or April 15, 
2014, whichever is later. Within 30 days of 
start-up, the tank emissions potential must 
be estimated to determine whether they are 
subject to the rule. If the tank’s potential 
VOC emissions are 6 tpy or more, they must 
be brought into control within an addition-
al 30 days. With strong domestic oil and 
rich gas drilling activity, the EPA estimates 
that nearly 1000 new tanks are added each 
month.
Several states, led by Colorado, are impos-
ing even more stringent VOC and methane 
monitoring and control requirements for oil 
and gas infrastructure including tanks, wells, 
pipelines and compressor stations.

Rush to comply 
Over the past three years or so, the EPA has 
progressed from asking producers and mid-
stream companies to monitor VOC emis-
sions to requiring them to recover 95% of 
VOC emissions if they exceed 6 tpy as found. 
Some companies decided to get ahead of the 
regulations, but many waited until the last 
minute in order to see exactly what the EPA 
and the state agencies would require.
“This has created a rush to purchase equip-
ment,” said Vickie Gage-Tims of OTA 
Compression LLC, another provider of VRU 
equipment. “Since the original compliance 
date of August 2012, OTA has increased its 
VRU production capabilities by more than 
500% to accommodate demand. We have 
positioned OTA to play a major role in clos-

ing the industry’s VRU gap.”
OTA said that they provide services that 
ensure that clients have identified their 
affected facilities and have reliable data 
and properly sized equipment to achieve 
compliance ahead of deadlines.

Control options 
Capture is the only way to reduce emis-
sions because liquids in tanks constantly 
emit vapors, and they must be vented 
when they build to a certain level. Histor-
ically, those vapors went into the atmo-
sphere or were flared.
There are several options for reducing the 
VOC emissions from tanks.The sim-
plest approach is simply to flare the gas. 
However, flaring calls public attention to 
the emissions coming off the tanks, and 
although the products of combustion are 

OTA Compression, LLC technicians 
perform an inspection looking for leaks that are 
invisible to the naked eye.
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well within compliance with environ-
mental regulations, there may be ob-
jectionable smoke, odor or other issues 
when flares are not properly applied and 
maintained.
A vapor combustion unit (VCU) often is 
a better alternative to flaring. Connect-
ing the tank vents to an enclosed VCU 
can typically provide more than 99% re-
duction in emissions compared to vent-
ing the gas directly to the atmosphere. 
The VCU burner design and enclosed 
combustion keep the flame out of sight 
and eliminate many of the objectionable 
aspects of flaring. Most VCUs have mod-
ern ignition systems and safety features, 
including insulation for safe external 
surface temperatures, and proper sizing 
for the required volumes.
VCUs and flares consume the hydrocar-
bons from the tanks and no revenue is 
gained from them. Use of a vapor recov-
ery tower (VRT) is an efficient way to 
reduce tank emissions and capture more 
liquid product for sales.
The VRT is a tall pressure vessel that 
is installed between the production 
separator and the liquid storage tanks. 
It creates a closed system operating at 
around 1 psig (0.07 bar) that retains the 
liquid for typically about 30 minutes 
and collects the flash gas from the liquid 
without the potential for vapor leakage 
from open or leaking hatches or vents.
A VRT may reduce storage tank emis-
sions to less than 6 tpy, exempting the 
tank battery from Quad O reporting 
requirements. In most installations, the 
flash gas from the liquids in the VRT 
flows to a VRU for compression into a 
sales gas line.
VRUs are commonly used without VRTs, 
connecting directly to the storage tank 
vents with a proper control system that 
keeps the tank pressure within preset 
ranges slightly above atmospheric pres-
sure to maintain a blanket of gas on the 
tank liquid to prevent oxygen entry.
Of course, use of a VRU is only possible 
when there is a relatively low-pressure 
sales line to receive the gas from the 
VRU. Typically, there are sales lines 
available. However, some fields, such 
as in the Bakken Shale area of North 
Dakota, often lack infrastructure. In 
those cases, flares or VCUs are the only 
options, and a valuable hydrocarbon 
resource is wasted.
VRUs are usually compressors, but there 
are other technologies in use, such as 

slipstream or eductor systems. When the 
EPA began proposing VOC regulations, 
they contended that VRUs would pay for 
themselves in revenue gains. A 2007 EPA 
Natural Gas Star workshop presented case 
studies by Anadarko and Occidental that 
showed payback time of just a few months.
If the volume of vented gas is above 15 
Mcfd [425 m3/d] — or about 90 tpy [81.6 
T/yr] of VOC emissions — and a gas sales 
line is available, then a VRU has the poten-
tial to be profitable. “Why burn it when you 
can make money?”
OTA cited an example of a VRU that 
services four wells with a common tank 
battery recovering 48 Mcfd (1.36 x 103 
m3/d) of 1704 Btu (429 Kcal) vapor pro-
viding incremental annual revenue of more 
than US$200,000 that resulted in an 180% 
return on investment and multiple intangi-
ble benefits.
“This equipment can pay off in a matter of 
months, and then you’ve got another reve-
nue stream,” Gage-Tims said. “So, while this 
first appears as something that you’re being 
forced to do and is costing more money, it’s 
dawning on a lot of people that this is lost 
profit being recovered.”
She added that VRUs are particularly profit-
able in an oil-rich area like the Permian Ba-
sin of West Texas, because the VOCs there 
are richer in profitable natural gas liquids 
(NGLs). In a dry-gas region the VOCs are 
likely to be mostly methane, which current-
ly sells for much less.
Not only does the value of the recovered gas 
depend on the hydrocarbon content of gas, 
but also it depends on how the recovered 
gas is used. If it is used on-site as fuel, it is 
valued in terms of fuel that is replaced. If it 
is fed into a natural gas pipeline, its value 
is measured by the higher price for the rich 
(higher energy content) gas delivered to 
the gas processing plant and the value of 
natural gas liquids and methane that can be 
separated.
Devon Energy reported that it has turned 
Quad O compliance into a moneymaking 
proposition in its Cana Woodford Shale 
operations in western Oklahoma. Devon 
uses VRUs to compress gas so that it can be 
fed into a pipeline and sold. This is gas that 
would be burned or was previously allowed 
to vent.
When possible, Devon connects four well 
pads to a single tank battery equipped 
with a VRU system. Devon officials said 
that 99.86% of the emissions from its Cana 
Wood-ford storage tanks are being captured 
since adding VRUs.

Assessments 
Testing is the first step in assessing whether 
vapor emissions from a tank exceed the 
6 tpy limit. Although infrared imaging of 
plumes coming from tanks is a good indi-
cator that emissions are escaping to the at-
mosphere, it is not a quantitative measure-
ment. An ultrasonic, thermal mass flow or 
other accurate flow meter must be used to 
quantify the leakage. Before measurements 
are made, it’s important to look for and fix 
any leaks in tanks and piping.
“If there are leaks in the plumbing, an accu-
rate test cannot be achieved,” Gage-Tims 
said. “Furthermore, it is not uncommon 
for Texas Commission on Environmental 
Quality (TCEQ) regional air inspectors to 
get involved on vapor tests. If they notice 
significant leaks, they have the authority to 
stop the testing until vapors can be shown 
to be coming from the single emission 
point where the measurements are being 
captured.”
Off-gassing from liquids increases as 
the ambient temperature rises, and also 
changes with production flow rates, so it 
is important to define an appropriate mea-
surement test time period.
“It follows that winter emissions would be 
lower than summer emissions when using 
a direct measurement method,” Gage-Tims 
said. “TCEQ’s latest revision of the Air Per-
mit Reference Guide 5942 states that direct 
measurements should not occur in the 

This OTA 24NG VRU is designed for 
locations without access to electricity. 
The package includes OTA’s KS40 
reciprocating compressor.



winter or early spring, and some regional 
offices are not allowing them during these 
periods. Therefore, alternatives to direct 
measurement must be utilized. Simula-
tion testing is often the best alternative, 
especially considering that the 30-day 
compliance period may fall in cold winter 
seasons.”
Gage-Tims said, “OTA provides both 
direct measurement or simulation testing 
and allows the client to decide which 
method to perform. Both are approved 
methodologies by the EPA and state 
departments of environmental quality to 
calculate the potential to emit. By actually 
metering the real-time flow of vapors for 
24 hours, OTA is able to see the peaks 
and valleys of the emission volume. This 
permits sizing the control device to effec-
tively handle the dynamic nature of the 
produced liquids.”
Simulation involves the extraction of 
oil and/or water straight from the final 
separator for analysis. Tank emissions are 
then estimated using software that simu-
lates working, breathing, and flash (WBF) 
losses from storage vessels.
Whether determined from direct mea-
surement or simulation, the results can 
be used to select an appropriate VRU or 
other emissions control option that best 
fits the required operating parameters for 
compliance and economic return.

VRU providers 
Most North American compressor pack-
agers have supplied VRUs at some point, 
but several companies make it a core 
business.
Typical units cover suction pressure rang-
es from 0 to 15 psig (0 to 1.03 bar) and 
discharge pressures from 30 to 175 psig 
(2.07 to 12.07 bar). Packages with small 
reciprocating compressors and EPA-cer-
tified natural gas engine drivers are also 
available for special applications.
Several companies — OTA, for one — 
began focusing on the fledging vapor 
recovery market during the 2009 to 2010 
downturn, when low natural gas prices 
drastically reduced the demand for well-
head gas compression equipment.
Irving, Texas-based OTA offers several 
standard and customizable compressor 
packages to choose from based on the 
specific application and the required 
performance, including natural gas engine 
or Class 1, Div. 2 electric motor driven 
packages.

OTA said the GTO-20E is their top selling 
VRU. It is a 20 hp (14.9 kW) electric 
package that utilizes OTA’s proprietary 
KS40 reciprocating compressor that was 
designed specifically for vapor recovery 
applications. The package is equipped 
with a VFD and is capable of holding 
ounces of pressure on tanks to maximize 
the capture of emitted vapors. Depending 
on the application, the GTO-20E package 
can handle discharge pressure up to 150 
psig (10.3 bar) and exceed 200 Mcfd (5.7 x 
103 m3/d) in vapor recovery throughput.
The KS40 is a horizontally opposed, 
four-cylinder compressor, which OTA 
said is designed for a low initial cost, 
flexibility, ease of service and low mainte-
nance. Specifications list flows up to 250 
Mcfd (7.1 x 103 m3/d) and pressure ratios 
up to 15.0 with a speed range of 900 to 
1800 rpm and a power rating of up to 40 
hp (29.8 kW).
The KS40 has no piston rods or packing, 
eliminating leakage paths and mainte-
nance. The patented horizontally opposed 
heads allow the compressor to evacuate 
liquids during operation and standby 
modes.
The GTO-20E package is a closed-loop 
compressor system that prevents the 
introduction of oxygen into the process 
whether running or in standby. Replace-
ment parts can be found at most auto 
parts retailers.
This low-cost VRU package has a red and 
green light “tattletale” system to make it 
easy for operators to notice when an issue 
that needs to be addressed. These lights 
are attached to timers that allow operators 
to keep track of unit runtime and down-
time hours to facilitate the operational 
reporting that is required through the new 
performance standard regulations.
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The GTO40NG Vapor Recovery 
package uses a 3.0L GM Natural Gas 
Engine to power OTA’s proprietary 
KS40 compressor.

The GTO24NG Vapor Recovery pack-
age uses a 24HP Kubota Natural Gas 
Engine to power OTA’s propriety KS40 
compressor.

The KS40 is OTA’s proprietary 
new-generation, low volume, high per-
formance reciprocating compressor. 

*Overall layout and design including photographs and copy were edited from it’s original publication.


