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The second annual PERF remediation workshop will be held at the
Chevron Briarpark facility in Houston on September 10 and 11, 2009.
This meeting is being co-hosted by BP and Chevron and will focus on
three main topics:
• CONSTRUCTED WETLANDS AND
PHYTOREMEDIATION
• CONTAMINATED SEDIMENTS
• SOIL GAS SAMPLING AND RELATED VAPOR
INTRUSION
ISSUES
There will be 3 to 4 speakers for each of these topics and time for a
breakout session following each session to discuss possible research
needs and whether a PERF working group should be formed to
address any identified data needs or research gaps.
More information about registering for this free event will be
available soon on the PERF webpage at perf.org. The agenda is
currently being finalized; please contact Todd Ririe at
todd.ririe@bp.com for more information about the agenda and active
participation in the meeting.

Hotel:
There are no special hotel accommodations for the
Remediation Workshop. The Remediation Workshop
registration form located on the PERF website has a list of
nearby hotels and their contact information. Attendees are
responsible for making arrangements at the hotel of their
choice. Making arrangements as early as possible will
assure attendees the hotel of their choice at the best rate.

Houston Weather in September
Avg. high
89°f
32°c
Avg. low
72°f
22°c
Avg. rain
5.6 in. 143 mm
Source: Wikipedia

Houston is the fourth-largest city in the United States and the largest city within the state
of Texas. Houston was founded on August 30, 1836 by brothers Augustus Chapman Allen and
John Kirby Allen on land near the banks of Buffalo Bayou. The city was incorporated
on June 5, 1837 and named after then-President of the Republic of Texas,
former General Sam Houston.
Houston's economy has a broad industrial base in the energy,
manufacturing, aeronautics, transportation, and health care sectors and is
a leading center for building oilfield equipment; only New York City
is home to more Fortune 500 headquarters in the city limits.
Houston is a multicultural city, in part because of its many academic
institutions and strong industries. Over 90 languages are spoken in
the city. Houston has an active visual and performing arts scene.
The Theater District is located downtown and is home to nine
major performing arts organizations and six performance halls.
It is the second-largest concentration of theater seats in a
downtown area in the United States
.(Source: Wikipedia)

Fall Meeting of the Petroleum
Environmental Research Forum
(PERF) Hosted by
Aramco Services Company on
November 18 - 20
Aramco Services Company and Saudi
Aramco will be hosting the Fall PERF meeting
in Houston, Texas. The theme for the meeting
will be "Industry and Academia Working
Together", and it will highlight current work
and technology development activities
being conducted by universities in
partnership with industry. There will be
speakers from many universities, including
Rice University, Georgia Tech, Queens
University, University of Houston, and LSU.
Topic areas will include membrane
research, nanomaterials for remediation,
measurement technologies, and water
treatment technologies. The meeting
will also include poster presentations and
discussion sessions on industry issues and
needs in both the Upstream and Downstream
areas.
There will be no charge for attending, but
you must register to attend. Registration and
meeting agendas will be available on the PERF
website shortly, and final information will also
be provided in the next PERF newsletter.
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PERF 2008-06: Tools to Monitor
Remediation Performance,
Proposal by Chevron.
A variety of tools (e.g. Compound Specific
Isotope Analysis and Molecular Biological
Tools) can potentially distinguish between
biological and physical removal processes in
groundwater remediation. These tools have
the potential to significantly improve
selection of remedial technologies,
monitoring and optimization of remediation
performance, and recommendation on
timing to terminate remediation.
Chevron has been funding Doug Mackay
(University of California, Davis) at the
Vandenberg Air Force Base (VAFB) research
site since 2008 to evaluate these tools in
better understanding the fate and transport
and remediation of a number of
contaminants (e.g. MTBE, TBA, BTEX and
Ethanol). Doug recently submitted a
proposal to VAFB and the Air Force Center
for Environmental Excellence (AFCEE) for a
multi-year research program to evaluate
groundwater impacts and remediation of
“alternative fuels” (i.e. biofuels and
synthetic fuels). The VAFB-AFCEE proposal
presents a significant future leveraging
opportunity with the proposed PERF project
to expand the range of contaminants,
release scenarios and remediation
technologies to be evaluated with these
tools.
Following project kick-off discussions with
interested member companies, Chevron and
UC Davis attorneys are currently revising
the existing Chevron-UC Davis contract to
be consistent with the PERF contract
template. BP has expressed an interest in
the project. Other interested companies
should contact Tim Buscheck
(TimBuscheck@chevron.com).

PERF 2008-05: Chemical Sensors for
Monitoring BTEX in Groundwater,
Proposal by Chevron.
There is a huge potential to reduce future
groundwater monitoring analytical costs and
improve site characterization by deployment and
remote monitoring of sensitive, inexpensive,
selective chemical sensors. Currently such
chemical sensors are not commercially available
however there are some sensor designs reported in
the literature that show potential for reaching the
desired sensor goals. This project is aimed at
evaluating the performance of such sensor devices
to ascertain their sensitivity and selectivity in the
presence of interferents in groundwater and soil,
with an end result of commercialization.
Professor Fabien Josse at Marquette University,
Wisconsin has performed research involving the
use of extremely sensitive surface acoustic wave
devices (SAW) for the detection of toluene,
ethylbenzene and xylenes (TEX) in aqueous
environments. SAW sensors measure the
frequency change in mechanical waves in response
to the presence of analyte of interest that changes
surface conditions. On the other hand, researchers
from Commonwealth Scientific & Industrial
Research Organization (CSIRO) in Australia have
reported the development of chemiresistor sensors
that are sensitive to hydrocarbons. Chemiresistors
measure the change in resistance of a metal coated
with a conductive polymer in the presence of
analyte of interest. This project will identify the
application boundaries for the use of SAW and
chemiresistor sensors to detect and quantify BTEX
in groundwater and soil. If feasible, the use of
down hole BTEX sensors can significantly reduce
the groundwater monitoring costs.
Chevron is currently developing the detailed
scope and cost for this project with Marquette
University and CSIRO. Interested member
companies should contact Karen Synowiec
(Kasy@chevron.com).

Graphics for SAW sensor (after Clifford Ho, et. al.
Sensors, 2003, 3, 236-247)

continued

PERF 2008-04: Pulsed Gas Injection without
Concurrent Soil Vapor Extraction, proposal
by Chevron and Shell.
This is a funded project to evaluate the
effectiveness of pulsed gas injection in smear
zone soils at lower operating cost through
elimination of concurrent soil vapor extraction
(SVE). Shell Global Solutions and Arizona
State University conducted field experiments
with Oxygen Pulse Injection System (OPIS) at
the Port Hueneme, California site where high
pressure/low volume oxygen injection created
dissolved oxygen zones within the aquifer with
dissolved MTBE impacts that required several
weeks to die away. The proposed project will
be a field test to extend the evaluation of high
pressure/low volume gas sparging approach to
LNAPL-impacted smear zone soils, where the
pulsing could increase LNAPL dissolution and
supply dissolved oxygen, thereby enhancing
aerobic biodegradation rates. By controlling
the volume of gas injected, it may be feasible to
biodegrade any hydrocarbon vapors in the
vadose zone and eliminate the need to install a
SVE system (and lower the system operating
cost).
Chevron and Shell are interested in pursuing
this work and Arizona State University will
perform the experiment(s). The scope and cost
are currently being discussed and interested
member companies should contact Tom
Peargin (TPeargin@chevron.com).

2007-6 An Assessment of Substances in
Refinery Effluents,proposal by ExxonMobil
ExxonMobil proposes a PERF project
to perform an assessment on refinery
wastewater effluent substances that
are the focus of EU legislation (i.e.
Water Framework Directive (WFD)
& European Pollutant Release &
Transfer Register (EPRTR)). The
objective of this project is to build a
comprehensive database of effluent quality to
inform the petroleum industry and provide
benchmarking opportunities. The project will
use results and guidance of a CONCAWE
project studying effluent sampling techniques
and analytical test methods of these targeted
substances. This project will aim to identify
substances of regulatory concern that are nondetectable in refinery effluents as well as those
detected which may be the focus of future
study. The collection of effluent samples from
various refineries with different treatment
facilities will enable a comprehensive and
representative database to be developed.
Effluent analysis is proposed to be done at an
independent external research laboratory that
has demonstrated expertise with the required
test methods.
For further information, please contact Frank
Kerze at frank.j.kerze@exxonmobil.com or
(703) 846-2377.

continued

2007-5 Membrane Bioreactor
Demonstration,
proposal by ExxonMobil
ExxonMobil proposes a PERF project to
evaluate membrane bioreactor (MBR)
technology as a competitive alternative to
conventional systems.
The study will determine if
the wastewater treatment
technology is comparable
or superior in operability
and effluent quality.
Advances in MBR technology
have increased market growth
and driven down capital cost.
While not yet commercialized or
extensively tested for refinery
wastewater, membrane
bioreactors could lead to considerable benefits
with:
-Reuse of effluent water
-Smaller bioprocess footprint
-Substantial reduction of effluent TSS
-Elimination of clarifier settling
challenges
The project will complete bench or pilot scale
testing of a membrane bioreactor with sideby-side comparison to a conventional
activated sludge system.
During the project, both normal as well as
various upset conditions will be tested.
Simulated upset conditions that could
potentially harm or foul the membrane may
include pH swing, oil & grease upset, high
organic or nitrogen loading, and excessive
debris/solids. Effluent from the MBR will
also be analyzed for potential reuse
applications in water utility systems.
For more information contact: James M.
Phelan (703-846-3611).
james.m.phelan@exxonmobil.com

2006-01 Whole Effluent Assessment (WEA),
proposal by TOTAL
The main goal of this project is to evaluate the
relevance of ecological risk assessment with respect
to WEA method in comparison with in-situ impact
assessment. Does WEA predict a real ecosystem
risk for the receiving waters? If WEA is a good
indicator of ecosystem risk, it could be used to
access difficult river or estuary segments, in place
of in-situ
impact assessments; or to predict ecosystem risk
for future wastewater effluent.The two alternatives
to conduct this project to be discussed are:
- “real world” river analysis, or
- the use of mesocosms called "Rivieres pilotes"
(less variability).
For more information contact Anne Basseres
(anne.basseres@total.com).

79th PERF Meeting
Innovative Approaches in Managing Water
Resources
On April 16-17. Shell Global Solutions hosted at
Shell Research and Technology Centre in
Amsterdam the spring meeting of the Petroleum
Environmental Research Forum (PERF).
The forum looked at ‘innovative approaches in
managing water resources’ and was attended by
some 50 participants including major IOCs like
Total, Chevron, Exxon and BP, as well as Dutch
research establishments such as Wetsus, University
Twente, TNO, KIWA and VITO and service
companies like Veolia and DHV.
The use of water in upstream, midstream and
downstream is a growing challenge for the Oil & Gas
sector as it seeks to maximise recovery from
increasingly heavier crudes in environmentally
sensitive areas, whilst it seeks to minimise the water
footprint in refineries and in oilsand operations.
Topics covered different technologies from zero liquid
discharge and water reuse, membrane bioreactors,
water reuse, methodology for water footprints,
cooling water systems, and water use in EOR and
Oil Sands.
Leo Henriques of the Dutch Supervision of the
Mines gave an overview of where water discharge-tosea regulations will be headed in OSPAR-regulated
waters during the next decades. Wetsus, a Dutch
top institute for Water, presented Blue Water a CO2neutral way to generate electricity by mixing fresh
and saline water sources, whilst the University
Twente presented a novel methodology to establish
water footprints for various industrial businesses
including Oil & Gas.
Karen Haynes, Global Environmental Manager for
DS, and Paul Verbeek organised the event.

Petroleum Environmental Research Forum
2009 PERF Water & Wastewater
Workgroup Meeting
Purdue University and ExxonMobil hosted the
Petroleum Environmental Research Forum (PERF)
hosted the Water/Wastewater Workshop from May
20-21, 2009 at Purdue's West Lafayette, Indiana
campus. The workshop presentations provided
detailed information on many new and novel
technology developments, which served as the
catalyst for discussion and interest in potential
projects. Most importantly, the workshop
strengthened the potential value of academia in
PERF projects and future technology development.
In addition to the presentations, an open
discussion with attendees was held to identify
future opportunities for PERF. The following
ideas/topics were suggested for future PERF
consideration:
•Emulsion Formation - Basic science
review/evaluation of emulsion formation at
refineries processing "challenged" crudes.
•Sensor Technology for W/WW Early Upset
Warning Detection - Develop new/novel
Biosensor technology (based on stress signaling
in biosystems) to provide early upset warning
detection in water/wastewater systems.
•Potential Add to Current PERF Membrane
Bioreactor Program - Evaluation of Hybrid
Membrane Biofilm Process for
Nitrification/Denitrification
•Novel Coating Application for Oil/Water
Separation - Evaluate potential applications for
novel coating for oil/water separation.
•Biofuels Environmental Footprint Analysis Evaluation of the ENV Footprint of Biofuels,
consorted PERF effort by academic experts
•Remediation Biofingerprinting Technology Evaluate impact of biofingerprinting on
reducing cost/tech evaluation for remediation
applications/technology selection

Workshop presentations are available for
viewing on the PERF website. Thank you to the
staff at Purdue University, particularly Dr. Ron
Turco, for supporting and organizing the event.

PERF ARSENIC PROJECT
The PERF arsenic sharing project has been
completed and the deliverable is a document
that summarizes a wealth of information on
the behavior of “naturally occurring” arsenic,
including its presence at petroleum sites,
including three company case studies. A
poster summarizing this document was
presented at the PERF Spring meeting in
Amsterdam, at the VITO meeting on
remediation in Antwerp and at the Battelle
meeting in Baltimore.
API intends to finalize the document to be
consistent with their standards and will then
publish it on their website. Currently the
PERF group is developing a plan to publicize
this work through presentations and/or
workshops at upcoming technical meetings.
Participants in this project include: BP
(sponsor), Chevron, Total, ConocoPhillips,
Shell, and API. Contact person for this PERF
project is: Todd Ririe at todd.ririe@bp.com.

Perf Website nearing completion

The new PERF website is nearing
completion and is about to go live. Last
minute additions, functionality checks
and content checking is being
completed.

Chair:

Todd Ririe

PERF External Group Liaisons

PERF encourages external groups such as trade associations,

todd.ririe@bp.com

national laboratories, and research institutions to join as liaison
members. PERF values the partnerships that we have with these
external groups and they frequently join PERF projects and
contribute valuable research
Liaison members appoint Representatives that have the right to
attend and participate in meetings of PERF and its committees, but
they do not have the right to vote or to serve as an officer of PERF.
Liaisons are not required to pay the fee paid by Members

+1-(714)-670-3062
Vice
Chair:

Bob Finley
RW.Finley@aramcoservices.
com
+1 (713) 432-5358

Teamwork Together we achieve the
extraordinary!

The Petroleum Environmental Research
Forum (PERF)* is a research and
development joint venture, formed to
provide a stimulus to and forum for the
collection, exchange, and analysis of
research information relating to the
development of technology for health,
environment & safety, waste reduction and
system security in the petroleum industry.
PERF is a non-profit organization of
Members which are corporations engaged
in the petroleum industry that recognize
the importance of a clean, healthy
environment and are committed to support
cooperative research and development.
PERF does not itself participate in
research projects but provides a forum for
Members to collect, exchange, and
research information relating to practical
and theoretical science and technology
concerning the petroleum industry and a
mechanism to establish joint research
projects in the field.
*The name Petroleum Environmental Research Forum and
its acronym PERF are registered service marks
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