The Bush administration has
entered the White House and

under the direction of Vice
President Cheney is reevaluat-
ing the nation’s energy policy.
Results of the reevaluation are
expected later this spring. The
Partnership eagerly awaits the
declaration of the new energy
policy and looks forward to
addressing the technology
needs that may be identified.

Changes have occurred
within the roster of Partnership
representatives. Earl Whitney
of LANL, who has served as
Partnership co-chair for the
past three years, is leaving the
Partnership to assume greater
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ational Ambient Air Quality
Standards for aitborne particu-
late matter smaller than

2.5 um in diameter (PM, 5), were
established largely on epidemiological
studies that found relatively consistent
associations between outdoor particu-
late-matter concentrations and various
adverse health effects. However,
because individuals are indoors 80%%—
90% of the time (70% in homes),
determining indoor concentrations of
outdoor particles is key to learning and
accurately apportioning the health
risks associated with specific PM5 5
components.

Predictive Model

At two California sites—the San
Joaquin Valley (Fresno Field) (see
Figure 1) and the San Francisco Bay
area (Richmond Field)—project
researchers are measuring indoor con-
centrations of outdoor particles under a
variety of experimental conditions to
develop a physically based, semi-
empirical predictive model of transport

- and transformation processes. This

model will be used to estimate distri-
butions of indoor PM, 5 concentrations

of specific chemical constituents based
on outdoor measurements. Research-
ers are developing a predictive mass
balance model—one based on the prin-
ciple that treats a residential building
as a single well-mixed zone.

Current regulatory standards have
focused on the mass of suspended par-
ticles, because there is no scientific
evidence to implicate any particular
component(s) of the mass. For exam-
ple, several petroleum refineries along
the California coast are thought to be
responsible for particle loading in
downwind areas. As a result, San Fran-

See Determining Exposure, Page 2
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(Continued from Page 1)

cisco Bay area refineries have been
subjected to strict NOx rules because
they are thought to contribute substan-
tially to particle loading in the San
Joaquin Valley. Exposure to various
kinds of PM, 5 must be determined and
“quantified for accurate apportionment
of their associated health effects. Only
then can controls be designed that
actually will reduce risk.

Field Measurements

Particle characteristics and size/
composition relationships change as
they cross a building shell (Figure 2).
Complex interactions of particles with
a building shell are further compli-
cated by the effects of residential con=
tents (e.g., furnishings, carpets, wall
coverings, appliances, pets) on the
- transport process. For example, the

'Figur,er 1. San Joaquin Valley (Fresno Field) site.

gas-to-particle partitioning of ammo-
nium nitrate—often the largest chemi-
cal mass constituent of PM, 5 in many
areas of the Western United States—is
highly dependent on factors such as
temperature, relative humidity, and
ammonia concentrations that change
as outdoor air is transported indoors.
Phase changes depend on chemical
composition, thus speciation of PM; 5.

is necessary to develop the model. Fur--
‘thermore, some of the nonvolatile

chemical components of outdoor
PM, 5, such-as sulfate (and in many
homes, carbonaceous aerosols), have
no common indoor sources. These spe-
cies provide an excellent means to

trace transport of outdoor PMj 5 into

indoor air.

Physical processes monitored:

include infiltration, exfiltration, pene-
tration, and deposition. Monitored

construction characteristics, and heat-

chemical processes are phase changes,
particle formation, coagulation, and
hygroscopic growth. The model will -
be general enough to predict probabil-
ity distributions for species-specific
indoor concentrations of PM, 5 (sul-
fate, nitrate, organic and black carbon
constituents) based on outdoor PM,
and gas-phase species concentrations,
meteorological conditions, building

ing, air conditioning, and ventilating
conditions. '

Instrumentation

Considerable progress has been
made on a new instrument for auto-
mated 10-min resolution monitoring of
fine-particle nitrate, sulfate, and car-
bonaceous-aerosols in indoor-and out-
door environments. Particle collection .

See Fresno Field, Page 3 -




Fresno Field

(Continued from Page 2)

efficiencies for nitrate are greater than
- 95%, and the system operates for days
with data recovery of 97%. Recovery
of known standards for each sulfate
and carbonaceous aerosol improved
from less than 35% to approximately
80%. To take advantage of these

enhanced recoveries, téam researchers =

from Aerosol Dynamics constructed
the multi-cell system running in the
Fresno Field Site that provides simul-
taneous, time-resolved indoor/outdoor
measurements for particulate sulfate,
nitrate, and carbon (Figure 3).
Because there was no suitable off-
the-shelf instrumentation that could
provide detailed time resolution of
gas-phase ammonia and nitrate,
- researchers constructed an ion chro-
matograph system capable of sub-ppb
sensitivity. All instrument systems
have been installed and field tested.
Current efforts involve improving col-
lection efficiency and field perfor-
mance of the instrumentation.

Model Validation

Model validation is being accom-
plished through sensitivity and uncer-
tainty analyses. Sensitivity analysis
identifies the most influéntial parame-

- ters determining model behavior.

Uncertainty analysis carefully quanti- -

fies errors in and distributions of
parameters and determines the effects
‘of propagating these errors throughout
the model. Later experiments will
identify and reduce the most conse-
quential uncertainties in the model.
The model, which specifically
addresses how indoor PM, 5is affected
" by differences between indoor and out-
door temperature and relative humid-
ity, will be tested against field
measurements made in approximately
30 residential buildings in California.

_ Credibility of the model will be evalu-

ated and established with respect to its
‘real-world representation, accuracy,
~and limits of pred1ct1on

See Collaboratlon, Pagé 4
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Figure 2. Interrelationship between indoor particles, outdoor particles, and

human exposure.

The project’s initial experiments were performed in a “prototype” house—

known as the Richmond Field Site—located at the University of California,

- Berkeley. The site is used for set-up/calibration exercises and preliminary
study for equipment mobilization and experimental methods to provide input
for the more advanced studies conducted at the Fresno Field Site.

For example, the description of relevant house characteristics and required
house measurements obtained from the Richmond site were used to develop
specifications for the purchase of meteorological equipment, a differential
pressure measurement and control system, and an indoor environment char-
acterization system for the Fresno site. Preliminary experiments investigat-
ing particle penetration and deposition performed at the Richmond site
reduced the particle concentration indoors, then measured the concentration
rebound over time. Results were used to refine experiment parameters at
both the Richmond and Fresno sites. ' :
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Project research is being performed
in collaboration with other investiga-
tors in the California Regional Particu-
late Air Quality Study to benefit from
their multi-year, multi-institutional
detailed and intensive outdoor air
study. The methodology, tools, data,
-and models derived from this study
will be applicable to other areas of the
United States, as well. 2
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Figure 3. Automated nitrate measurements track well with Fresno Supersite.

Partnershlp News

- Industry Panels

As the Partnersmp has added new technology areas over
the last five years, these areas have been guided by industry
. panels. Through workshops and other venues, these panels
have defined and prioritized industry needs in new technol-
~ ogy areas. Their prioritized lists have provided the focus of

subsequent Partnership calls for proposals in those technol-
ogy areas.

- The Partnership Office has received suggestions that we
implement a similar process in the three traditional technol-
ogy areas (Oil and Gas Recovery; Drilling, Completion, and
Stimulation; and Diagnostic and Imaging). Implementation
and ramifications of the suggestion are being studied. We
B mv1te your commerits.

Ultra-Deepwater Research -

In fall 2000, the DOE’s Offshore Technology Roadmap
was rolled out at three regional events (Galveston, TX; New
Orleans, LA; and Washington DC). This roadmap is the first
step toward increasing oil and gas productlon from the Gulf
of Mexico’s ultra-deepwater sites.

The Partnership supports the DOE’s effort as part of our
organization’s goals to develop and transfer exploration and

- production technologies from the national laboratories to the
domestic oil and gas industry to increase critical and strate-

gic productlon The Partnership, in conjunction with DOE
Fossil Energy, will seek ways to showcase Partnership tech-
nologies that apply to deepwater exploration and pioduction.
Included in this evolution of the Partnership will be areview -
of best practices for transfer of national laboratory technol-
ogy to industry. . ’

Changes%

Continued from Page 1

responsibilities at LANL. Jim Albright, of LANL, will step -
into Earl’s roles of lab representative and Partnership co-
chair. In addition, Bernie Saffell has returned to serve as

PNNL’s representative. '

The DOE has approved the Partnership’s recommenda-
tions, which were based on industry panel input, for new and
continuing projects. Ten new projects will start in the
Upstream Technology area.

" These projects will start later this spring. Future editions of -
this report will highlight the projects as participants begm to
generate results . O
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Improved Waterflooding

Waterflood oil recovery increases
significantly under certain conditions

in laboratory corefloods. Field applica-
bility of this process is being tested in
Utah’s Uinta basin. Water samples
taken from the Monument Butte region
were analyzed to determine composi-
tion of the formation’s brine and injec-
" tion water. Laboratory corefloods-
| using crude oil, sandstone, and simu-
| lated brine (all from or characteristic of
Monument Butte) will determine
whether modifying injection brine will
improve waterflood oil recovery.
Waterfloods on 3-in. cores should
begin in early spring. ‘

" Berea sandstone cores will be used
to determine whether the process can
be scaled from 3-in. cores to larger
cores and later to field scale. Min-
nelusa asphaltic crude oil (Gibbs) has
been selected for use in these experi-
ments. Researchers investigated imbi-
bition of liquid into clean and dry
Berea cores. Imbibition is affected by
the size, shape, and boundary condi--

-tions of the core and viscosity of the
" liquid. Verified by experimental data

when diluted reservoir brine is injected

M. Oostrom, PNNL

for air/refined oil/rock systems, the
empirical scaling equation in use has a
modified characteristic length and a
new term for the viscosities of the non-
wetting and wetting phases.

E. Robertson, INEEL 208-526-7456
epr@inel.gov

Improved Prediction of
Multiphase Flow
Project completed.

. 509-372-6044
m_oostrom@pnl.gov

New-Generation Petroleum

- Reservair S‘imulator

Researchers are improving perfor-
mance of the project’s compositional
simulator on a cluster of PCs. The orig-
inal simulation represented a three-
component model running 100 days of
gas injection into an homogeneous res-
ervoir, containing two wells, an injec-
tor located in one corner, and a
producer installed in the opposite cor-
ner. Initial conditions and production
scheme specified were (1) gas/oil/
water were present throughout the sim-
ulation and (2) water was immobile.

Project News

'Oil & Gas Recovery Technology

Grid dimensions were 16x22x8
(28,672 gridblocks and 229,376
unknowns). To carry out the parallel
simulations, domain decomposition
was in one dimension in the y-direc-
tion to decrease communication
between processors.

The team has focused on the com-
munication software for maximizing
interprocessor communication effi-
ciency. The P4 socket buffer size was
tuned, changing the communication
window from 7680 bytes to 4096 bytes
during TCP communications, and the
operating system in the cluster was

" upgraded to RedHat Linux v6.2. The

same runs also were performed using a
second cluster consisting of duai 400
MHz Pentium Xeon PCs. The tuned
buffer size with 16 processors
decreases total execution time several
times over compared to the untuned
system, making the P4 socket buffer
size for PC clusters the most important
tuning parameter.

T. Morgan, ANL 630-252-5218

tmorgan@anl.gov

Continued on Page 6




High-Resolution Reservair
- Characterization

Partitioning tracer data (from Hill
Air Force Base, UT) are being ana-
lyzed; an extensive set of the data was

used to infer the permeability in a test
' cell. Work began on modifying the
_-streamline approach to account for
capillary effects and diffusion. Litera-
ture review indicates that the asymp-
‘totic approach the basis of the

inversion algonthm may be extended

to situations in which diffusion is
present. Researchers are settingup a -
reservoir model—based on time-lapse
" seismic data and pressure, tracer, and
water-cut observations—for simula-
tion purposes.

D. Vasco, LBNL 510-486-5206

dwvasco@lbl.gov

- Fluid Identification
- Acoustic Logging Tool

Researchers are refining the auto-
matic tracking electronics design that
~ allows real-time measurement of oil

composition: The system, which hasa

sensitivity of 0.2 ppm in resolving
sound speed under static conditions,
has not been tested under flow condi-

| tions. Participants are developing an
integrated system that would derive all
the required information acoustically
and would rely on a separate capacitive
measurement for the gas volume frac-

tion measurement: The circuit requires

further miniaturization and testing
under more stringent conditions. -

J. Albright,- LANL ] 505-667-7811
j_albright@lanl.gov

‘Measuring Sucker Rod Pump
Parameters Downhole

The prototype downhole instru-

mented pump is being assembled for

" testing in Austin, TX, where a unique .
video capability was added to the

. transparent laboratory sucker-rod
pump. The camera rides up and down

with the plunger, can zoom in on the
traveling valve, and captures video in

- sync with the data measured. Video

and data were recorded of two valves

- inaction. The video shows that the two
“valves do not necessarily behave

(open, chatter, etc.) in the same way.
The data suggest that two types of

" valve chatter may occur: the first when

the valve opens to balance flow with
plunger movement, the second when

-the flow rate is so high that the turbu-

lent flow tosses around the ball. Under-
standing valve chatter is a first step to
mitigating the damage it causes.
Researchers are developing a method
to measure pressure between valves.
Two papers were presented at the

" Society of Petroleum Engineers Pro-
~ duction Operations Symposium and

the Southwestern Petroleum Short
Course.

C. Mansure, SNL 505-844-9315
- ajmansu@sandia.gov

Formation Logging Tools
for Microboreholes

Researchers studied the advantages
and technical challenges in making
formation resistivity measurements in
microholes. Advantages include mov-
ing to higher measurement frequencies
and reduction of the uncertainties asso-
ciated with resistivity measurements in
commercial-size wells. Challenges
include reduction of transformer size
for the electrode-type resistivity tool
and reduced rigidity of microhole
resistivity tools if they were to be made
using conventional designs.

Apparent (but physically impossi-
ble) shifts in gamma-ray spectral peaks
were recorded by both commercial and
microhole tools when casing sizes
were changed. One casing was heavily
magnetized, which affected perfor-
mance of the photomultipliers in both

commercial and microhole tools. Mag-
* netic shielding resolved the discrep-

ancy. New measurement sets were:

Project NEWS cammstmnsmss

initiated to learn whether the respec-
tive intensity of the peaks was also
affected, which would require repeat- -
ing the tools’ relative performance
measurements.

J. Albright, LANL ‘ 505-667-8938

j_albright@lanl.gov

Coupled Geomechanical
Deformation, Fluid Flow, and
Seismic Modeling -

The basic model consists of a single,
144-ft thick layer of Belridge Field,
CA, diatomite located at a depth of
1188 ft. The layer is modeled as a
square (330 ft/side) with a well at each
corner; wells are completed to differ-
ent depths. Mechanical loading is
gravity plus the transient pore pressure
field. The IPARS grid contains 7,938
cells; the JAS3D mesh has 42,875 ele-
ments. Model problems were run for a
simulation time of ten years. Results
clearly showed changes in the flow
simulation pore pressure field because
of dynamic porosity and permeability

fields. Compaction caused decreased

permeability which resulted in less
flow (less fluid produced). These
experiments served as initial checks on
the dynamic permeability updates, but
further validation is required because
the magnitude of these differences
depends on the exact relationship used
to relate volume strain to porosxty and
permeability.

JAS3D was modified to calculate
changes in relative density (porosity)
from the total strain, rather than from
changes in stress/strain. This new .

quantity (total volume stram) causesa | -

bigger change in reservoir pore vol-
ume as either elastic or inelastic strain

“accumulates at every time step. The »_
convergence behavior of the flow sim- |

ulator (IPARS) changes when the total
volume strain-calculated porosity. -
changes. occur. A modlﬁcanon to the

Contmued on Page 7 -




Jacobian and conjugate gradient pre-
conditioner will be-made to allow the
flow simulator to predict these large
changes more accurately and to-
accommodate porosity and permeabil-
ity changes coming from total strain
change. Additionally, a suite of prob-
- lems; including both analytical and
computational solutions, was compiled
to verify the staggered coupling
scheme used in the IPARS/JAS3D
code against a tightly coupled oil com-
pany research code for flow and geo-

Real-Time Coiled Tubing
Inspection System
Nine samples of 1.25-in. 0:109
QTR00 coiled tubing were fatigue
tested. Four samples were plain; five
were coated with magnetic strips. To
compare the influence of the coating
on fatigue strength, samples were
cycled between a straight position and
a curved position with a 48-in. radius
of curvature, while maintaining con-
stant internal pressure. Cycling contin-
ued until failure. The two pressure
- levels examined corresponded to
(1) an average hoop stress of about 4%
_of the nominal yield strength (low
pressure, nominally 638 psi) and
(2) 40% of the yield strength (high
pressure, nominally 6388 psi).
The magnetic strips appear to have
adversely influenced the fatigue
~ strength during low-pressure cycling,
but the opposite appears true for high-
pressure cycling. For the low-pressure
tests, the average life for the coated
samples was 27% lower than the aver-

life from two high-pressure coated
tests was 23% higher. The life reduc-
 tion imposed on the low-pressure sam-

age for the baseline tests. The average -

.. | ’ | P rOJ e Ct N eWS -(éontihued frém Paée 6)

mechanics.

Using the same basic model, four
simulations will compare results of
various flow and geomechanic param-
eters: (1) flow simulation alone (poros-
ity and permeability assumed fixed
throughout the simulation), (2) cou-
pled flow and geomechanics with
fixed permeability and time-dependent
(changing) porosity, (3) coupled flow
and geomechanics with fixed porosity

- and time-dependent (changing) perme-

ability, and (4) coupled flow and geo-

| Dri‘IIingﬁ, Complvetion, & Stimulation Technology

ples is reasonable, because the surface
is scored to prepare for coating. It is
not surprising for the effect to be less
influential at high pressure, but it can-
not be concluded in general that “coat-
ing improves life for high-pressure -

. service.”

A. Watkins, INEEL 208-526-1217

adw4@inel.gov

Seismic Stimulation for
Enhanced Production

Remaining tasks include completing
field monitoring of the Lost Hills, CA,
test; analysis of laboratory experimen-
tal data; and assessment of current
modeling capabilities. Discussion
includes publication of project results
and future support of this work outside
DOE/FE.

P. Roberts, LANL 505-667-1198

proberts@lanl.gov

In-Well Imaging and Heating:

‘Multiple-Use Well Design

Researchers continue to evaluate
different established petrophysical
relationships to interpret the changes
in electrical properties observed during

| comparison to steam simulations.

mechanics with both porosity and

permeability changing with time.

C.M. Stone, SNL 505-844-5113
cmstone@sandia.gov

Drill Cuttings Injection
Field Experiment

Final reports include calculations of
the stress changes induced by the
injection series and tiltmeter and
microseismic results. :
N. Warpiriski, SNL 505-844-3640
nrwarpi@sandia.gov

stimulation, particularly with respect
to production criteria. During the ini-
tial monitoring phase, prior to temper-
ature increase, individual pay units
displayed consistent changes: some
units showed an increase in electrical
resistivity, others a decrease.

Interpreting these changes using
Archie’s Law (with considerations
given the reservoir characteristics
based on independent data) permits an
estimate of fluid movement in the
vicinity of the imaged volume. In the
simplest interpretation, increasing
resistivity can indicate oil displacing
formation fluid in the pore space;
decreasing resistivity indicates oil
being removed from the pore space.
Initial evaluation supports net move-
meit of oil out of the imaged zone per-
pendicular to the well.

Final models were run for different
ohmic heating simulations for input
into imaging forward models. Calibra-
tion runs are under way to assess com-
bined ohmic heating/imaging for

925-423-3644

R. Newmnark, LLNL
: newmark1@Illnl.gov

Continued on Page 8
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-Perforation Dynamics in
“Geological Media

Future tasks will include (1) refining

" the fines migration and ablation model

and validating with quantitative com-
" parison to experimental data on Berea
- sandstone, (2) extending the model to
~harder and weaker sandstones and
porous limestone, and performing
* x-ray computer-aided tomography
experiments to measure fines distribu-
tion and permeability, and (3) deriving
core flow efficiencies based on com-
puter modeling and validating those
with measurements to be made in API
RP-43 flow tests.

L. Glenn, LLNL 925-422-7239

glenn5@linl.gov

3D Analysis for Induction
Logging in Horizontal Wells

Efforts have focused on three objec-

- tives: (1) research on borehole effect,

(2) development of a localized inver-

sion code and dataset analysis, and

(3) optimization of modeling software.

Researchers developed a matrix-free
version of the 3D finite-difference
modeling software that greatly reduces
the amount of computer memory

required. Thus, inexpensive PCs can .

be used to solve relevant problems in

horizontal-well induction logging. The
code was ported for use on distributed-
memory parallel clusters. Using the

MPI parallelization library, each node

of the parallel cluster independently

- computes a single logging point, per-

. mitting minimum interprocessor com-
munication, and achieving nearly
optimal performance.

~G. Newman, SNL 505-844-8158

o ganewma@sandia.gov

-], .D. Alumbaugh, UW

. A “dlalumb@uw.edu

Acoustic Telemetry
|~ Minor modifications being made to
1 the-down’hole, acoustic telemetry sys-

608-262-3835

tem will strengthen its components
against vibration. During its first field
test, the prototype will be deployed in
a well to a depth of approximately

. 10,000 ft. The rotating receiver sub

will be mounted at the top of the kelly,
where it will sense acoustic waves in

| the drill string and use a commercial

radio frequency (RF) modem link to
transfer the data from-the rotating kelly
to a PC. Initially, data reception will be

" limited to periods when the drill string

is not rotating.

Researchers are developing signal
processing algorithms that can reduce
noise, suppress echoes, and decode the
modulated acoustic signal captured by
the receiver sub. The algorithms have
performed surprisingly well during
testing on acoustic data obtained from
integration tests of the downhole pro-
totype at a surface facility. Data were
acquired in excess of 20 baud in this
relatively short (1400-ft) drill string,
which riddles the acoustic path with
numerous echoes. Using Windows NT,
the algorithms appear capable of pro-
cessing and decoding the raw data at

_about twice the acquisition rate.

D. Drumheller, SNL 505-844-8920
dsdrumh@sandia.gov

Chemically Bonded Ceramic

 Borehole Sealants

" Initial American Petroleum Institute
(API) Standard tests included a small
amount of additive, and pumping times
were varied at different temperatures.
Slurry theology was excellent. Fluid -
loss was minimal and was partially
attributable to excess water added to
the slurry. No free water was observed
in the paste. A complete profile of
pumping time, temperatures, and pres-

sures will be developed.

Consistency tests established that
the Ceramicrete formula meets API
Standards for borehole temperatures
and pressures up to 150° F and 6160
psig. The following were observed:

~ developing prototypes for additional

- Coiled-Tubing Deployed

* Magnesium oxide, a prime ingre-
dient in the pretreated binder, per-
formed much better than a similar
powder available commercially.

* Boric acid had a retarding effect
when the-ash contained calcium.
Ash with very low calcium does
not exhibit a retarding effect with
boric acid.

* Boric acid decomposed at 120° F
and exhibited no retarding effect at
high temperatures.

Future tests will determine the extent
of expansion/contraction of Cerami-
crete during setting and curing, its
bond strength to downhole materials,
compressive and flexural strengths,
and fracture toughness. Participants
are developing formulations that will
provide a pumping time in excess of
three hours at higher temperatures and
pressures.

A.S. Wagh, ANL 630-252-4295

wagh@ani.gov

505-667-1926

D.W. Brown, LANL
’ dwb@lanl.gov

Look-Ahead Pore Pressure
Prediction While Drilling

Project work resumed in May. Intial
tasks include modeling the field data
collected in November 2000 and

field testing.

T. Green, INEEL 208-526-9420

tsg@inel.gov

Microdrilling with Real-Time,
Downhole Monitoring
San Ysidro Demonstration

The third attempt to run.in a 1.66-in.
OD PVC casing to a depth below the
flowing aquifers was successfully -
completed by running the casing inside
NQ drilling rods and removing the 4
rods. Attempts to circulate and condi-

Continued on Page 9
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tion the hole for cementing were
plagued by hole collapse or caving.
After establishing good circulation at
moderated pump pressure, neat cement
was pumped down the casing. Pump
pressure increased and the flow
stopped just as the cement started up
the annulus.

Hydraulic Calculations

A concept for a real-time fluid vis-
cometer that is compatible with the,
microdrilling circulation system and

Advanced Sensor
Technology

A 1-5/8-in. PVC casing was rin and
cemented into a 600-ft microhole
drilled for testing the 7/8-in. microhole
seismic array. During cementing, no
returns were observed at the surface. It
was learned that only the lower 200 ft
of the well had been properly
cemented; a combination of lost-circu-
lation material injected in advance of
the cement and swelling clays prohib-
ited cement return to the surface. The
casing was washed over and retrieved
from the well in preparation for a sec-
ond attempt to cement the well.

Drilling the microhole did result in
two noteworthy accomplishments:

(1) A percussion bottomhole assembly

adapted for use with the microhole
drilling system was used to efficiently
penetrate near-surface hard rock that
had been impenetrable using the cur-
rent PDM-bit combination. (2) Micro-
hole sections of 1-3/4-in. diameter
were drilled—to date, the smallest
diameter microhole drilled using
coiled tubing.

J. Albright, LANL 505-667-8938

j_albright@lanl.gov

the PC data acquisition and control
system was demonstrated with three -
flow-rate pressure-drop datasets. The
concept (1) calculated the correct rhe-
ology for an ideal theoretical dataset
and the ideal dataset with up to 5%
background noise added and (2) pro-
duced the rheologic constants for one
real dataset that were within 5% of the
values calculated with six-point Fann
viscometer measurement. The concept
assumes a yield-power-law (Herschel-
Buckley) fluid and is thought to be

Large Downhole
Seismic Sensor Array

When the total passive design was
tested (December 2000), two of the

three receiver channels failed to acti-
vate; however, the working channel

* demonstrated the array’s capability.

The electronics were modified to
improve durability of the array.
Attempted testing in early January
2001 resulted in complete failure of the
computer, but the array functioned -

. with all channels. Response was poor
for the horizontal phones, but the verti- -

cal phone worked without incident.

J. Finke, INEEL 208-526-2031
: jit@inel.gov

Single-Well Seismic
Imaging Technology

Computational simulations continue
on the seismic reflections observed at
the Bayou Choctaw, LA, salt dome test
site. Anelastic effects, based on the
standard linear solid formalism, were
introduced into the 3D finite-differ-
ence wave propagation algorithm.
Anelasticity is probably an important
geophysical phenomenon at Bayou

adaptable to allow other fluid with
other three-parameter models, if the .
yield-power-law model does not repre-
sent microdrilling fluid adequately.

Control System

The new hydraulics system per-
formed well during the drilling demon--
stration that included the interface with
the PC control system. -

505-667-8938

J. Albright, LANL
; j_albright@lanl.gov

Diagnostic & Imaging Techhology

Choctaw, because of the fairly low
quality factor (Q) values. (for both
compressional and shear waves) of .
Gulf Coast sediments. Preliminary
modeling indicates that anelasticity
reduces the amplitudes of the com-
puted salt flank reflections so that they
agree reasonably well with field-
recorded data. However, incorporating
anelasticity into the wave propagation
algorithm substantially increases the
computational burden.

Two papers about seismic wave
propagation issues were presented at
the Fall American Geophysical Union
Meseting.

E. Majer, LBNL 510-486-6709

elmajer@lbl.gov
505-284-2823
dfaldri@sandia.gov

208-526-2031
jf1@inel.gov

D. Aldridge, SNL

J. Finke, INEEL

Improved Prestack
Kirchhoff-Migration

Previous migrations completed were
of numerical and field datasets using
multiple-valued traveltime tables with

Continued on Page 10
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and without amplitude and phase cor-

~ rections calculated from ray tracing

-~ included in the migration operator.
Current migrations employ the same

_ datasets using single-value traveltime
‘tables. These criteria were investi-
gated: earliest arrival, most energetic
arrival, and shortest travel path arrival.

The most energetic and shortest path

arrivals give better images than earliest
arrival for the Gulf of Mexico subsalt
numerical dataset. For the field
dataset, however, the earliest arrival
image is the best when amplitude and
phase corrections are added to the

- migration operator. Researchers theo-
rize that the earliest arrival operator
works best for the field dataset because
errors in its velocity model make the
prediction of later arrival times incor-
rect. Therefore, inclusion of later arriv-
als adds noise to the image rather than
improving it. Investigation of this con-
clusion continues.

‘M.Fehler, LANL 505-667-1925

fehler@lani.gov

Locating Geopressured
Hydrocarbon Reservoirs

- Three invention disclosure repotts
(IDRs) were submitted:
1.method for low-frequency seis-
mic, sonic, and infrasound detec-
tion of acoustic and geopressure
transition zones;
2.ahead-of-bit method for low-fre-
quency seismic and infrasound de-
tection of geopressure transition
zones while drilling wells; and .

- 3.method for using naturally occur-
ring seismic amplitude or reflec-
tion strength variation with
frequency boundaries for quality
control of spectral balancing in
geophysical seismic processing.

IDRs 1 and 2 protect intellectual
property that demonstrates a method
-for locating geopressured hydrocarbon
resources in young, active basins (e.g.,
Gulf of Mexico [GOM]) worldwide.

These resources account for only 10%
of GOM reservoirs but more than 50%
of cumulative production. Applica-
tions include oil and gas exploration

" and ahead-of-bit detection of anoma-

lous pressure regimes.

IDR 3 pertains to processing seismic
survey data. Project studies on seismic
processing of pressure-transition zones
show that the different reflected fre-
quency spectra between sharp and gra-
dational acoustic contacts can be nused
to estimate the best frequency filters
for a given dataset. Production of faster
and more accurate imaging in seismic
survey processing is IDR 3’s expected
benefit.

G. M. Shook, lNl_EEL 208-526-6945

ook@inel.gov

3D Seismic Analysis Using
SEG/EAGE Model Dataset

This project’s final technical task is
to select 3D image subsets of the
marine survey and vertical cable
datasets collected for the subsalt phys-
ical model. Selections will be based on

data quality, regions of physical impor-

tance in the model, and reliability of
the velocity model, which varies
throughout the physical model. Results
of this effort will be used to assess
directions for future proposed physical
model designs. ‘

L. House, LANL 505-667-1912

house@lanl.gov

S. Larsen, LLNL 925-423-9617

J. Barhen, ORNL 865-574-7131

barhenj@ornl.gov

- Seismic Attributes of

Fluids in Poorly
Consolidated Sands

Researchers obtained a low-fre-

~ quency approximation for the effect of
| aviscoelastic jacket on fundamental

mode extension-and torsional and flex-

larsen8@ilnl.gov-

ural waves propagating in a jacketed
sample. This expression will be used to
analyze the effect of a plastic jacket on
the attenuation of low-frequency
waves propagating through a sand
pack with low confining pressures.
Attenuation was added to the 3D
cylindrical, time-domain finite-differ-
ence code. The modification used the
merhory-variable formulation to allow -
the bulk and shear moduli to be
described as a superposition of relax-
ation mechanisms of the standard lin-
ear solid type. This code will be used
with the low-frequency solution
described (previous paragraph), to
determine the effects of the plastic

| jacket in tests as the confining pres-

sures are reduced below 1000 psi.
Assembly was completed of the

combined extensional/torsional wave

source, which is.being tested on an

“acrylic bar. This test will determine the

effects of the steel housing on the fre-
quency response of the source over the
1-10 kHz range.

Steps were taken to measure the vis-
coelastic properties of unconsolidated
sands in the 1-100 Hz range. Equip-
ment assembled includes electronics,
sensors, and a piezoelectric actuator to
allow researchers to dynamically -
excite samples while measuring their
quasi-static stress-strain properties.

K. Nihei, LBNL 510-486-5349
ktnihei@ibl.gov

Inversion of Full Waveform
Seismic Data for
3D Elastic Parameters

Full waveform inversion of seismic

data entails finding a subsurface earth
model that generates predicted seismic

* data that agree with the observed seis-

mic data. Solution of the (nonlinear)
full waveform seismic inverse prob-.

lem, which involves continued updat-
ing of an initial estimate of a 3D earth

~ Continued on Page 11
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model, continues until an acceptable
match is obtained between observed
and predicted (i.e., computed) seismic
data. Exténsive theoretical effort based
on the seismic reciprocity principle
identified two linear equations that can
be used to determine the updates
required for an elastic earth model.
Both a time-variant equation and a
time-invariant equation were derived;
characteristics of each are being inves-
tigated, particularly with regard to ease
of computational implementation,
memory demand, and algorithm exe-
cution speed. Although the time-
invariant updating expression bears
some similarity to existing full wave-
form-inversion approaches, the time-
variant alternative appears to be novel.

D. Aldridge, SNL 505-284-2823
dfaldri@sandia.gov

Next-Generation Seismic
Modeling and Imaging

The project team is in the final stages
of licensing its 3D seismic modeling
capabilities to an oil service provider.

The team is implementing additional

physics (particularly anisotropic func-
tionality) into its modeling capabili-
ties. Researchers have begun
investigating wide-aperture propaga-
tion through and below a subsalt

Development of an In-Well
Oil/Water Separator

Bench-scale testing is continuing
using a model V-2 (2-in. rotor) centrif-
ugal separator (CINC, Inc.) and syn-
 thetic oil. The housing for the separator
will accept a longer rotor to increase
throughput capacity. The portion of the
rotor housing that directs the exit of the

model, using a technique that creates
angle gathers with amplitudes that cor-
rectly indicate the changes of reflectiv-
ity as a function of incidence angle.
Used after wave-equation migration,
the method is equivalent to a radial
trace transform in the Fourier trans-
formed offset image gathers.

After the successful testing of nar-
row-azimuth migration on a V(z)
model, the technique is being tested on
the SEG/EAGE salt dataset. Prelimi-
nary results are promising, but more
conclusive results will require running
the technique on the soon-to-be-
installed cluster of Linux computers.

L. House, LANL '505-667-1912

house@lanl.gov

925-423-9617
larsen8@!Inl.gov

High-Speed 3D Hybrid
Elastic Seismic Modeling

The local boundary condition
approach was tested to see how it han-
dles steep topography models. Intro-
ducing extra grid nodes at intersections
of the topography function and rectan-
gular model grid yielded high stability
of computations, so the approach will
be used on the 3D elastic algorithm.

Both second- and fourth-order in
time finite-difference schemes were

S. Larsen, LLNL

separated streams was redesigned to
extend down the side. Exchangeable
components for the internal parts of the
housing were designed to allow adjust-
ment of collection well volumes.

Solids/water/oil were separated
using a hydrocyclone in combination
with the centrifugal separator. The sys-
tem worked well, producing a clean
split of oil and water in the separator,

tested on the T3E and IBM massive
parallel supercomputers. Changes in
run times were measured as the num-
ber of subdomains was increased,
along with the total model size and
number of CPUs used. The T3E coin-
puter’s better performance (compared
to the IBM machine) results from its
more effective internal data flow and
communication. The fourth-order
time-differencing scheme showed pro-
gressive improvement over the sec-
ond-order scheme as the number of
CPUs increased.

V. Korneev, LBNL 510-486-7214

VAKorneev@ibl.gov -

Integrated Reservoir
Monitoring Using
Electromagnetics

Apaper, “Crosswell electromagnetic
and seismic imaging: An examination
of coincident surveys at a steam flood
project,” was submitted to Geophysics.
Another article, “Reservoir character-
ization using crosswell EM inversion:
A feasibility study for the Snorre Field,

- North Sea,” will be published this sum-

mer in Geophysics.

M. Hoversten, LBNL 510-486-5085
gmhoversten@ibl.gov

Upstream Environmental Technology |

after the solids had been removed in
the hydrocyclone. The system was
operated approximately an hour. The
hydrocyclone/separator system was
adjusted to make long-term operation
(68 hours) possible. o

K.T. Klasson, ORNL 865-574-6813

kt9@ornl.gov

Continued on Page 12




Ecological Framework to
Evaluate the Effect of Size
and Distribution of Releases
Project researchers presented work
completed on the Tall Grass Prairie

Preserve study site (Figure 1) at the
Petroleum Environmental Research

‘| Forum (Richmond, CA, October 24—

©25,2000). LLNL completed a draft
Geographic Information Systems
(GIS) data collection protocol and will
provide it to ORNL for input. LLNL
will incorporate the oil industry’s
- request to list the minimum data layers
necessary to allow landscape analysis
- of exploration and production sites.
LLNL continues work on a literature
review, which includes approximately
300 papers, on critical habitat size,
fragmentation and modeling, ORNL is
working to obtain additional data lay-
ers for the Tall Grass Prairie site,
including Airborne Visible Infrared
Imaging Spectrometer multispectral
data and Landsat data. The laboratories
also continue to revise the draft Geo-
.- graphic Information Systems (GIS)
data collection protocol authored by
‘LLNL, which is incorporating review
comments on the Tall Grass Prairie
Preserve trophic model.

T. Carisen, LLNL 925-422-7103

carlsen1@linl.gov

865-574-7397

R. Efroymson, ORNL
: Tre@ornl.gov

Reducing Chemical Use
and Toxicity in Produced
Water Systems

A corrosion experiment, ECN36,
was run to demonstrate the increase in
" sensitivity to sustained localized pit-
ting (SLP) corrosion on electrochemi-
cal noise (ECN) probes by using
surface-modified electrodes’ (SME) in
a microbially influenced corrosion

(MIC) environment. The original ECN -

probe included two non-surface-modi-
ﬁed electrode NSMEs. Each loop in
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Figure 1. TheTall Grass Prairie Preserve in Oklahoma is the case-study site for the Eco-
logical Framework to Evaluate the Effect of Size and Distribution of Releases project.

Project researchers will develop an ecological framework that would assist in the eval-
uation of ecological impacts by considering land use and the types and attibutes of eco-
logical receptors in relationship to size and distribution of impacted areas at upstream
exploration and production sites at ecologically meaningful scales.

LLNL will develop a GIS data-collection protocol for the two study sites, construct the
basic GIS database, and conduct a literature review related to patch-to-patch interac-
tions within a single trophic level and minimum habitat requirements. Other work will in-
clude conducting simulation modeling to evaluate the effect of size and distribution of
the impacted sites on the larger ecosystem. The project supports the Petroleum Envi-
ronmental Research Forum's “Ecological Evaluations for Upstream Site Remediation

Programs” project (PERF-99-01).

the experiment included one original
and one newly designed ECN probe.
None of the NSMEs developed sig-
nificant localized pitting corrosion.
The two SMEs developed severe local-
ized pitting corrosion. Only uniform
pitting corrosion (small pits uniformly
seen all over the electrodes surface)
was observed. The uniform pitting cor-
rosion rates in these NSMEs were

‘smaller than their general corrosion

" eral corrosion rates of the NSMEs in

rates. ECN37 is planned to verify lin-
ear proportionality between the gen-

the new ECN probes and the total -
noise current.

Development and testmg of a user-
friendly software package for auto-
matic ECN measurement, data inter-

Continued on Page 14
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| North Sea samples. ORNL is supply-

pretation, and corrosion monitoring
was completed. The new software
automatically measures and interprets
signals from a single ECN sensor.
Information displayed includes the
corrosion mechanism (i.e., sustained
localized vs. uniform corrosion), the

* corrosion current, and estimated uni-
form corrosion rate. The software will
be used in an experiment to find the
optimal surface roughness of a sur-
face-modified electrode to maximize
the sensitivity of the electrode to sus-
tained localized pitting corrosion in a

“microbially influenced corrosion envi-
ronment.

J. Frank, ANL
‘ JFrank@anl.gov

Sulfide Removal in

| Produced Brines

by Microbial Oxidation

Evaluation of alternate sulfur com-
pounds resulted in two unique meta-
‘bolic observations:

1. Coleville organism (CVO) (Thi-
omicrospira sp. strain CVO) ap- .

- pears to form an inclusion
complex when grown on a specific
polysulfide complex—evident in
direct microscopic evaluations of
DAPI (4',6-Diamidino-2-phe-
nylindole dihydrochloride hy-

" drate) stainied cells.

* 2.The counter jon of the polysulﬁde
complex potentially affords a pro-
tective mechanism that results in

. ‘more robust biomass.

- Experiments to evaluate CVO toler-
ance to sulfate are near completion.
; Ehperlments concerning the potentlal
protective nature of the counter ion of
the polysulfide complex continue.
- Comparative experiments between
- Thiobacillus denitrificans and CVO
continue,
Experiments to investigate the
effects of i mereasing concentrations of
sodium sulfate and sodium thiosulfate

630-252-7693 |

on the growth of CVO, as assayed by
disappearance of sulfide (oxidation),
were completed. Sodium sulfate con-
centrations from 200 mM up to 500
mM were tested. Additional experi-
ments investigated the effects of
sodium thiosulfate concentrations
between 0 and 8 mM. The sulfide con-
centrations in all vials were reduced to
zero after one day, showing that thio-
sulfate at these concentrations has no
effect on sulfide oxidation by CVO.

| Evaluating concentrations above

8 mM thiosulfate will require different

techniques because itreduced the color _
~ yield of the sulfide assay.

-208-526-8178

G. Bala, INEEL .
. gb3@inel.gov

Chéracterization of
Soluble Organics in
Petroleum Waste Water

ORNL is identifying water soluble

‘organics in produced water from Gulf

of Mexico (GOM) crude oil/brine con-
tacts. The primary classes.of organic
compound being identified in pro-
duced water samples include total
extractable material (TEM) by methyl-
ene chloride solvent extraction, hex-
ane-extractable material (HEX), total
saturated hydrocarbons (TSAT), total
aromatic hydrocarbons (TARQO), and
total polar hydrocarbons (TPOL).
Methylene chloride-extractable
material in the equilibrated produced
‘water is typically present at 20-30
ppm. Chemical fractionation of TEM
content suggests that 80%—~90% of
WSO is present as polar compounds;
the next largest fraction is of aromatic
materials. The visibly colored material

is present in the polar fraction. The

chemical character of the water soluble
material does not vary with water cut.
Correspondence testing of chemical
procedures used to analyze the chemi-
cal content of neat oil and produced -
water is under way. Statoil is providing
characterization data derived from

ing data derived from Gulf of Mexico
(GOM) crude.oil and brine. Rather
than identifying individual chemical
compounds, ORNL is characterizing
samples based on carbon range content
and chemical classes. ORNL submit-
ted samples of GOM crude and syn-
thetic produced water for standard
EPA Methods testing. The total petro-
leum hydrocarbon content in GOM
crude, as defined by EPA Method SW-
846 8015B, is 300 g/kg TPH-DRO
C10-C28; 180 g/kg TPH-Oil C20~
C28. The relative distribution using a -
similar GC/FID procedure at ORNL
found 50%, 42%, and 8% in carbon
series.

Chemical classification by liquid chro-
matography helps to account for the
remaining 98% of the organic charac-
ter of either oil or produced water sam-
ples. Methylene chloride total
extractable material (TEM) in oil is
200-400 g/kg. The relative composi-
tion of the hexane matrix is 35% satu-
rated hydrocarbons, 15% aromatic
components, and 50% polar material.
The total concentration of water-solu-
ble organics (WSO) in produced water |
is 20-30 ppm, using either EPA
Method SW-846 8015B or ORNL GC/
FID procedures. Identified semi-vola-
tile compounids are 1-methylnaphtha-
lene (10 ppb), 2-methylnaphthalene

(9 ppb), naphthalene (14 ppb), and

phenol (30 ppb). Again, compounds

_identified by EPA Method SW-846

8270C account for very little of the -

_total WSO content.

W.V. Steele, ORNL 865-576-7696

steelewv@ornl.gov

Estimation and Reduction of
Air Quality Modeling
Uncertainties

Ongoing literature review to assess
which methods for uncertainty analy-

Continuend on Page 14




‘sis have been applied to grid-based
modeling and with what success will

' identify candidate methods and poten-
tial uses, evaluate their strengths and
shortcomings, and recommend which
methods should be applied and with
what priority. The review will help

Biological Upgrading-
of Heavy Oils

Researchers found broad d1vers1ty
among alkane-oxidizing biocatalysts,
which will have far-reaching impacts
on commercial development of biopro-
cessing systems. FYO! plans include
expanding the project to include
genetic characterization of the biocata-
lysts and beginning to isolate thermo-
philic alkane-oxidizers.

The objective of this project is to
develop novel biocatalytic agents for
the terminal oxidation of alkanes.

- Researchers currently have 42 pure
bacterial cultures capable of oxidizing
alkanes. Several strains possess prom-
ising characteristics for development
of a controllable bioprocess. The
project is on schedule.

W Strlngfellow LBNL 510-426-7903
WStrmgfeIlow@lbl gov

Bioprocessing of
High-Sulfur Crudes

Experiments focused on polyethyl-

_ene glycol (PEG) - cytochrome ¢ (CYT

¢) conjugate and biocatalyst immobili-

zation, Studies using the PEG-CYT ¢

- conjugate showed that no measurable

transformations of dibénzothiophene

took place in toluene solvents. Very

| slight conversion of thioanisole to the
- sulfoxide products occurred in a liquid

researchers develop a comprehensive
model system uncertainty analysis
framework.

. Stakeholders concerned with oil and

gas development in southwest Wyo-
ming were interviewed about air qual-
ity modeling uncertainty. These

benzene solvent, but transformation
was evident in supercritical solvents.
Carbon dioxide (CO,), ethane, and tri-
fluoromethane were explored as super-
critical fluids. Reaction pressures
ranged from 2,000-2,300 psi at a tem-
perature of 40°C. No transformation
was observed in supercritical ethane.
Slight levels were observed in super-
critical CO,, but transformation was
clearly evident in supercritical trifluo-
romethane.

Support material was used in protein
immobilization studies; proteins inves-
tigated included horseradish peroxi-
dase, CYT c, and hemoglobin.
Dibenzothiophene (DBT) transforma-
tion in toluene was not observed. How-
ever, thioanisole conversion was
measured in both the aqueous buffer
and benzene solvent.

Experiments demonstrated that the
polyethylene glycol PEG-CYT ¢ con-
jugate successfully facilitated oxida-
tion of thioanisole in a supercritical
trifluoromethane/ethanol solution.
Additional experiments explored the
PEG-CYT c conjugate for the oxida-
tion of DBT. DBT conversion to its
sulfone product (DBTO,) over PEG-

© CYT ¢ was 58% in a liquid acetate

phosphate buffer (pH=5.2)/ethanol

(80/20) solution. CYT ¢ was immobi-
lized on agarose beads according to-a
Sigma procedure. The resulting prod-
uct mass was 200 mg of immobilized

P I'Oj e Ct N eWS (Continued from Page 13)1

interviews have been extended to oth-
ers concerned with regulation (in Ohio
and California) to ascertain their views
concerning uncertainty and potential

uses of model uncertainty information.

N. Brown, LBNL 510-486-42471 |
NJBrown@lbl.gov |

Downstream Environmental Technology

protein/agarose beads. ‘
Solvent systems included acetate- . -|.
phosphate buffer/ethanol (80/20), hex-- |
ane, carbon dioxide, and ethane. A'10
mg/ml wet biocatalyst was used in all
reactions. Conversion to product
obtained in the aqueous media was
85%. When the reaction was run in
supercritical carbon dioxide (2150 psi)
no product was obtained. Dehydration
of the biocatalyst was observed in car-
bon dioxide. Reactions run in hexane -
and in supercritical ethane (2100 psi)
also resulted in no conversion to prod-
uct. Recovery of DBT from the view

- cell reactor using supercritical fluids-
" demonstrated some reproduc1b1hty

problems.
G. Bala, INEEL 208-526-8178
; gb3@inel.gov
D. Ginosar, INEEL . 208-526-9049
dmg@inel.gov

Kinetics of Biochemical
Upgrading of Petroleum

In October 2000, the biochemical
upgrading of petroleum studies Were
plesented to a panel of program

reviewers in Houston, TX. Regretfully,

some members of the panel had not
been updated on the recommendations
and conclusions of the panels from the
previous review (Berkeley, October
1999). ,

Continuend on Page 15




Specifically:

- proof of concept. This was to be

concept was accomplished by BNL
using Boscan crude. Although total
sulfur removal was 11%, surpassing
the goal of 10%, some participants

Enzymatic Upgrading of
Heavy Crudes via
Conversion of PAHs

A Pichia pastoris strain has been

enzyme (LiP). Researchers investi-

tion such as optimization of the fer-
composition; however, success has

been marginal. Work to improve

chain reaction (PCR) to introduce
point mutations in the LiP gene. The
PCR products are cloned into a

CA).
To produce mutants of the LiP

first isolated from one of the previ-
ously created clones. The forward

end of the lip gene (about 113 base

It was recommended that a 10% total
sulfur removal should be accepted as

accomplished with oil and biochemical ;
strains to be chosen by BNL. Proof of

were disappointed by the result, which
seemed small to them. However, des-
ulfurization of Boscan crude, contain-
ing 55,000 ppm (5.5%) total sulfur in
macromolecular fraction, is a more dif-
ficult task than desulfurization of die-
_ sel fuel with 200 ppm sulfur content.
E. Premuzic, BNL 631-344-2893
premuzic@bnl.gov

developed and engineered for expres-
sion of extracellular lignin peroxidase

gated various optimization methods to
improve recombinant enzyme produc- -

mentation conditions as well as media

enzyme production is being focussed
on the use of error-prone polymerase

PCR2.1 plasmid and transformed into
TOP10 E. coli strain using the original
TA cloning kit (Invitrogen, Carlsbad, = -

enzyme, the gene for the enzyme was
primer bore a Sfil restriction site com-

plementary to the sequence at the 5-ft-

pairs down from the start codon of the

I rOJ e Ct N eWS (Contmued from Page 14)
leadel sequence)—a naturally ocour- spectrometel (LIPS) for lead- and
ring unique restriction site located in nickel-laden aerosols was performed

the proximity of the start codon of the in the laboratory to evaluate the proto-
native gene. The primer pair was used - | type instrument’s response. Aerosol

to create the LiP.gene sequence using - | particles were produced by nebuliza-
PCR. The product was then cloned into | - tion, charge neutr alized, and dried
‘the PCR2.1 vector and transformed =~ | before they were analyzed by LIPS.
into E. coli strain TOP10. Researchers ~ Particle-size distribution and the ele-
are analyzing the recombinant clones mental composition of the particles
for correct insertion and orientation of | -were measured in sequence. Maximum
 the mutated gene. o particle sizes were found to be smaller
- ‘All participants signed the coopera- than 500 nm. In preliminary data, the
tive research and development agree- - | dynamic linear range for the measure--
ment. Separate meetings were held ments was three orders of magnitude.

- with industry participants and INEEL Calibration curves were virtually lin-
to discuss collaborative activities. ear (R2 value: 0.99 for lead and 0. 98
A.P. Borole, ORNL 865-576-7421 | for nickel species).

L " borolea@ornl.gov ORNL researchers are moving into
S ' the next phase of field testmg the pro-
A Predictive Model of Indoor ‘totype instrument.

Concentrations of Outdoor M.-D. Cheng, ORNL 423-241-5918
PM, -5 in Homes o chengmd@ornl.gov

The project’s research is the focus of | Remote Sen sing for
this newsletter’s feature article (see Environmental Basehnln g

cover).
N. Brown, LBNL - 510486-4241 | 2Nd Monitoring
njbrown@lbl.gov Researchers at UC-Davis are grow-
ing three plant species in hydroponic-
Real-Time Characterization - solution culture in a controlled-growth
of Metals in Gas and facility and in a greenhouse. The plants

Aerosol Phases are being exposed to several concen- .
i R trations of several heavy metals. The-
The project objective is to developa | hyperspectral data are collected on a

hjgh—precision. field-portable instru- | regular schedule at the leaf and canopy
ment for real-time measurement ofele- | level by both a spectrometer with hun-
mental compositionin gasand - - | dreds of bands and an unagmg spec-
airborne particulate matter in source trometer.

emissions. Spectroscopic mvestlgatlon | D. Reister. ORNL . BB5-574-2272
of the portable laser-induced plasma - T dbr@ornl.gov

The Partnership’s World Wide Web site includes a complete hst of industry
partlmpants and thelr project affiliations:

http://www.sandia.gov/ngotp/




Partnership Contacts

William F. Lawson DOE/NPTO
DOE National Petroleum Technology Office
P.O. Box 3628

Tulsa, OK 74101

Phone: 918-699-2001 Fax: 918-699-2005
E-mail: blawson@npto.doe.gov
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