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EXECUTIVE SUMMARY

ADVANCED CHEMICAL SAFETY was retained by the City of San Diego
to prepare a site specific health assessment for the Torrey 1lills Gas Station location.
The asscssment was limited (o potential public health impacis (it any}) associated with
human ¢xposure to hydrocarhon fue! emissions and in particular, the “ionization of
benzene molecules™. To accormplish this assignment, all relevant documents were
cxamined. The scientific publications from the University of Bristol related to
electrical discharge from high voltage power lines were taken into consideration.

Ulsing standard risk assessment methods the lollowing conclusions were
reached:

. The published reports of the University of Bristol scientist do not apply
ta the Torrey Hills gas station.

. If & benzene - corona ion species is assumed to exist, its total
contribution to the health risk impact of the station would be
insignificant.

. The overall cancer risk of the station 15 estimated to be less than 10 per
million.

The applicable scientific publications from the University of Bristol address the
interaction of corona ions, produced by electrical discharge from high voltage power
lines with aerosol particles produced by various sources of airborme pollution.
Significant differences between the published work and the Torrey Hills location imake
the application of these reports to the Torrey Hills site incorrect. The most important
differences are:

. the power lines are more than 100 meters higher above the Torrey
Hills site than were the power lines examined in England; and

. benzence is released to the atmosphere 4s a4 vapor, not an acrosol.

Both of (hese differences are highly significant. The corona ions produced
from power lincs will drift away from the power limes in a manner based on local
conditivns. Because the power lines are located on a bluff, high above the site, the
inferaction with any cmission from the site will be completely different than the
interaction modeled by the Bristol scientists.  The Bristel reports are very careful to
limit their ¢laims only to aerosols. There is no suggestion that the physical model they
propose is applicable to a vapor, such as benzene.

The previous conclusion not withstanding, ACSafety assumed thata corona ion
- benzene interaction would occur, and thart it would eccur in a manner to produce the
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number of ionized species suggested by the Bristol reports. Using this assumption,
and other reazonable assumptions required, the concentration of the assumed henzene -
cOTOnM 1O Species was estimated to he between 5.69 x 10°'° ppb (0.000000000569
ppb} and 5.69 x 10° ppb (0.00000000569 ppb). This valuc may be compared to the
Califuornia Air Resources Board reported ambient benzene concentration in San Diego
of 2 ppb. Thus, rhe hypothetical species provides an insignifficant change in the total
airborne henzene concentration and the health impact of these hypothetical species is
insignificant, compared to ambient benzene.

Each of the factors that contribute to a sitc-specific health risk assessment were
evaluated for this study, assuming that the corona ion - benzene species exists. For
each of these, the hazard assessment, the dose-response analysis, and the exposure
agsessment, it was found thal lthe assumption of the hypothetical species does not
change the baseline parameters used by the California Air Pollution Control Officers
Association (CAPCOA) goidelines for performing this type of health assessment.
Thus, the data provided by CAPCOA may be directly applied to the Torrey Hills site
for estimating the cancer risk. The cancer risk was cstinated to he less than 10 per
million.

Based on the cxamination of the site and all applicatle information, ACSafety
has not wentified any basis to conclude that the presence of the high voltage power
lines causes a significant increase in the cxcess cancer risk of the Torrey Ilills gas
station site.
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L. INTRODUCTION

A Scope-of-Work

In accordance with the specitic recommendations of the City Council on April
17, 2001, ADVANCED CHEMICAL SAFETY (ACSafety) was retained by the City
of San Diego to prepare a “site specific health risk assessment™ for the proposed gas
station use on this site. Specifically, it was the Council’s intention that this assessment
evaluate the project’s potential public health impacts {if any) associated with human
exposure 1o hydrocarbon fuel emissions and in particular, the *ionization of benzene
molecules”, which, as claimed by the scientific simdies referenced by the Torrey Hills
Cormununity Coalition (THCC)Y in their appeal, may ocenr as a result of contact, and
subsequent ionization of henzene particnlates emitted into the air from the proposed
Chevron gas station with SDGE&E’ s existing power lines located adjacent (o the station
site.

B. Qualifications

The Principal Scientist preparing this report is Dr. Neal Langerman, D,
Langerman holds Ph.D. in Physical Chemistry from Northwestern University and a
B.S. in Chemistry lvom Franklin and Marshall College. He was on the faculty of
Utah State University, Chemistry Department, and Tufts University School of
Medicine, Biochemistry and Pharmacology Department. e currently is the Principal
Scientist of Advanced Chemical Safety. A complete copy of his resume, and a
statemnent of the gualifications of his company are included in Appendix 1, to this
report.

In addition to Dr. Langerman, other members of the leam included Terry
Pitzen and the staff of Targhee, [nc. Mr. Pitzen contributed research and technical
comment. His resume is included in Appendix 1. Targhee is an environmental
consulting firm in Long Beach, with whom ACSafety works jointly on many projects.
They reviewed and commented on early drafis of this report. A statement ol their
qualifications is located in Appendix 1. A letter stating their opinien of thig report is
also located m Appendix 1.

. Methodotogy

‘The opinions and hazard assessment presented in this report were developed
by studying all relevant documents, visiting the site in question, and examining, in
detail the physical and chemical issucs raiscd by the Torrey Hills Citizen Coalition
(TIICC). The risk assessment methods recommended by the T1.S. EPA and the
California Air Pollution Contrel Officers Association (CAPCOA} were generally

TORRLY !IILLE CEFIEVRON STATION
SITE SPECIFIC IIEALTH RISK ASSESSMENT 5:1753
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followed.
IL. BACKGROUND

For clarity, the positions of various parties will be bricfly reviewed. This will
assist with understanding the context in which this Site specific Ilealth Risk
Assessmen was prepared.

AL Position of Regulatory Apencies
I San Diego Air Quality Management District

San Diego 4ir Quality Management 1nstrict {AQMIY reviewed the Chevron
application to construct the Torrey Hills station and issued an “Authorization o
Construct”.  The authorization required the installation of Phase I and Phase 11
emissions controls. Based on AQMD rules and procedures, no site-specific health risk
assessment was required.

2. Land Development Review Division

The City appeared ready' 10 issue a Conditional Use Permit {CUP) to Chevron
for the station. Based on the extraordinary appeal on the purt of the Torrey Hills
Citizen Coalition, the City Council delayed approval of the CUFP and requested this
focused Site-Specific Health Risk Assessment. The City issued a Mitigated Ncgative
Declaration® (MNI) which reviewed the issues assoctated with the gas station
location. The MND addrasses the various concerns, and concludes that there was “no
negalive impact.”

B. Citizen's Groups

ACSafcty was provided with a collection of documents submitted (o the City
by citizens who live in the vicinity of the site that is the subject of this study. Many
of the issues addressed in those documents have no bearing on the question of benzene
and corona ions. In this section, only those comments that reflect directdy on this
issue will be discussed.

Letter from Richard Kiy and (uy Ravad, dated Aprit 10, 2001.

The City of San Disgo Manapet's Report # 01-004, daed April 11, HK11

1

Miripared Negative Declaratiom # G0-1200

TORREY HILLS CHEVROXN STATION
SITE SPECIVIC TIEAL T RISK ASSESSMENT 5/1741H
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The authors of this letter state ... as research from the University of Bristol
has shown that there is an increased risk of childhood leukemia and lung cancer among
residents living within 400 meters of high voltage power lines of over 100 kV where
pellution sources are also nearby.” They continue to discuss the “. .. ionization of
stationary source emissions like benzene (when combined with other airborne
molecnles) ... 7.

The anthors of this letter have produced a spectrum of the benzene cation,
C,H,*, and claim that this spectrum (they refer to it as a “table™) provides evidence
that benzene does ionize, as they claim the University of Bristol publications assert.
Note that the Fews publications address negatively charged species, not the positively
charged species cited by the THCC proponents. Further, the University of Bristol
publications do not suggest that benzene, per se becomcs jonized, rather that a
physical interaction occurs between a corona ion and an aeiosol. The University of
Bristol authors do not suggest that a charge transter occurs in any way to raise the
aerosol to a higher energy, charged electronic state.

Kiy and Rivad point out that there is not sufficient information to assess the
potential health impact of benzene attached to an aerosol. ‘They quote Protessor
Charles Perrin of UCSD> who (they state) claims that we “cannot rule this out™.

Letter from Denis L. Henshaw of the University of Bristol, dated February 13, 2001

Professor Henshaw summarizes some observations about the production of
corona jions from high veltage wires, He then refers (o (he simulacrum studies on
charged ion deposition reported by the Cohen research group. He points out that
Cohen studied 20 and 125 am aerosols. He refers to a 1983 smdy that observed
increased deposition of charged particles in the lungs of human volunteers. Henshaw
cites a relation between outdoor pollulion and increased lung cancer. Henshaw then
cites a “careful risk estimate of the health effects of living near high voltage power
lines.” He states: “This estimate is in no way speculative, rather it follows a standard
risk assessment procedure. We estimate a 30% increase in both cancer and oon-
cancer illnesses associated with air pollution in people living within 400 meters of high
voltage power lines.” Since Professor Henshaw has given no citation for this risk
assessment, it 1s difficult to evaluate the relevance of his statements to the Torrey Hills
site. Henshaw states that he has no details of the Torrey Hills gas station site, but
calls for a “proper health assessment” hefore building a gas station near power littes.

(. Chevron

Patrick Beatty, Ph.D. and toxicologist for Chevron wrote to the City on behalf
of his employer. Dr. Beatty stated that the Bristol smdy was not applicable to the

TORREY HILLS CHEVROM STATION
SITE SPECIFIC HEAL TH RISK ASSESSMENL 5174
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Torrey Hills site since the study dealt with aerosols, and benzene was released from
service statioms as a vapor,

I11. ANALYSIS of CITED SCIENTIFIC PUBLICATIONS

A “Increased Exposure to Pollutapt Aerosols Under High Voltage Power
Lincs'™

The purpose of this research is to develop a theeretical model of the deposition
of aeresols on surlaces mimicking the human head, urder the influence of high voltage
overhead (ransmission lines (132 kV - 400 kV)  The research uses the term
“agerosols™ correctly 1o mean “an airborne dispersion of solid or liquid microscopic
particles. When solid, the aerosol will be referred to as a “dust”, fume” or “smoke”.
When liquid, it is called a “mist™ or “log”. A “vapor” is the gaseous phase of a
material that 1s normally a liguid or solid at normal temperature and pressure. When
gasoline evaporates, a true vapor is produced. A “gas” is a formless fluid that
completely occupies the volume of an enclesure at normal temperature and pressure.
Air and its cOMPONENts are true gases.

It is important te recognize that this scientific repost specifically addresscs only
aerosols. It does not address vapors or gases. The Bristol group used a radioactive
isotope in an aercsol form as & marker for measurement purposes. The marker
attaches itself (0 atrnospheric acrosols and the resulting particle, which is actually
studied 15 assormed to be about 200 nm in diameter. During the study, which included
both theoretical modeling and limited model-verification experimental work, the
outdoor ait was reported to contain between 7,000 and 70,000 particles/cm’ with an
average ol 16,000

Much of the content of this report is based on theoretical modeling of the
assumed behavior of a 200 nm particle in the presence of various strength electric
fields. The modeling results suggest that a 200 nm particle will exhibit an enhanced
Jepusitiun of approximately 2. Thirty pereent of that, the report states, will be due
to the effect of gravity on the mass of the particle, The report addresses field
measurements of aerosol particle deposition. Figure 10 of the report suggesis that an
increased deposition of charged particles does oceur 1n the vicmily of “diectly under
the power lines.” Examination of Figure 10 suggests that the observed etfect falls to
Zere at distances greater than 50 meters. No indication of the height of the power
lines uhove ground level is given in this report.

Fews, AP, Hetwhaw, DL, Keich. PA, Clege, 1.7, and Wilding, B.J. Intery. T iof Renlistivn
Rinlogy T3 #12, 15005 (19K

TOHEEY HILLY UHEYRON 3 1ATION
SITF SPECIKIC HEADLTH RISK ASS5ESSMENT S/1741
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In the discussion section of this report, the authors observe that their modeling
gives very different results for owtdoor versus indeor conditions. This is to be
cxpeeted since the parameters used for modeling are different. The avthors present
the modeling results in terms of the velocity at which particles settle out of the air.
They report calculated velocities of & - 60 miles per hour, which are unusually high
for particles of 200 nm diameter. The authors speculate that these high velocities
contribute to an “increased exposure on the human head and face.” [Indoors, the
authors do not demonstrate an enhanced rate of deposition for the 200 nm particles.

The authors speculate that their model “could be nsed to estimate increased
mass deposition of pollutant aerosols under power lines.” The chserved increased
deposition for the lowest voltage lines (132 kV in this study) was not significant.

The authors offer speculation that these modeling studies tight offer a
mechanism for “reported emdermological associations between high voltage power
lines and childhood and adult leukema.” They speculate that their mode] offers “one
of several” mechanismis for increased exposure to pollutants near power lines,
However, their model is not appropriate for the Torrey Hills site.

B. “(orona lons from Power Lines and Iocreased Exposure to Pollutant
Aerosols*”

The purpose of this research is to examine the relationship, if any, between the
corona ions produced from high voltage power lines and exposure to environmental
pollutant aerosols. Corona discharges arc a common phenomena at high voltape
power lines. Thesc discharges commonly occur on sharp points, such as the cdges of
holts, or small imperfections in the transmission cable. When the discharge voltage
1s sufficient, ionization of air occurs and corona ions are formed. Corona ions are,
in the simplest sense, “ionized air molecules”™ produced by a corona discharge. The
authors estimate that the corona lons are 1 - 4 nm in size and may remain as spatially
isolated ions for 3 to 30 minutes. These estimates are based on a variety of
assumptions used by the authors.

The basic model being proposed by Fews, er al. is that "corana ions, once
prodoced, can attach o the pool of pollutant aerosels in air.™ Tt i estimaiad thal
power Iines can lose up to 1 mA per meter of length. This corresponds to a potential
number of corona ions of 6.25 x 10“ ions per meter of power line per second. The
anthors assume that many of these ions “may be azbsorbed (removed from the

A_F_fews, . L. Henshaw, R.). Wilding and P.A. Keitch, Intern. J. of Radiation
Biology, 75#12, 1523, (1999

TORREY HILLS CHEVRON STATION
SITR SPECIFIC HEALTH RISK ASSESSMENT 571701
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environment) by the line and tower, but {they assume) “a substantial flux of ions can
be continuously cmiited into the stmosphere. No estimate of the number of corona
ions that actually leave the immediate vicinity of the tower and power lines is given.
Fews and co-workers cite the work of Chalmers’ who suggests that the observed
modification of the natural DC [ield of Earth near, and down wind from power lines
is “consistent with the production of mainly ncgative ions...” Muhleisen® points out
that “in conditions other than mist and fog, there appeared to be a preponderance of
positive charges.”

The authors measure the DC field superimposed at ground level on earth’s
intrinsic T field at eight locations near powcer lines in Brisiol, England. Based on
their observations, they report negative modification of the DC Field in excess of 100
volts/meter (Vo' downwind of the power line location. COne the upwind side of the
power lines, they report a positive modification, but offer no explanation for this
observation. The authors compare their observations with their theory, and conclude
that “the upwind field is flat and close to Earth’s DC field and the downwind field
decays to the Earth’s field over (the distance studied, about 500 m).” Figore 3 of this
publication appears to suggest that the upwind field have a maximum concentration
about 100 meters from she power lines and then decrease 1o the Farth’s field.

The anthors further conclude that the DC field modification is casy to measnre
but does not occur all of the time,  The cxtent of field modification appears to he very
dependent on local weatber conditions. The authors conclude that the corona ions
combine with aerosol particulates to form charged species of approximately 200 nm
diameter.

Fews and co-workers assume that charged particulates result in increased lung
deposition.  Their assumption is based on the work of Cohen’ et al. who nsed a
simulacrurn of the human tracheobronchial (rec to mimic the actual & vive situation.
Based upon the Cohcn suggestions, Fews and co-workers state * The question of
whether increased lung deposition of inhaled serosols oceurs ncar power lines that
have been charged by corona ions therefore arises. This needs to be addressed in
future work ...”. Their final conclusion is “... the results presented in this paper raise
the possibility that corona ions from power lines result in increased lung deposition

Chalmers, J.A., J_Awmosph. Terrestrial Phvsics, 2, 155, (1952). Chalmers, T A,
“ Atmospheric Electricity™, Oxford Pergammon Press, (1967,

b Muhleisen, R. Z. Genophysik, 29, 142, (1953).

Cohen, B.5., Xiong, 1.3, Fang, Ching-Ping. and Li, W., Health Physics, 74(51,
554, (1998,

TORREY HOLLS CHEVEON STATION
SITE SPECIFIC HEAL'FH RISK ASSESSMENT 5/17:43
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of inhaled pollutants by people living nearby.” This publication does not claim ta
prove that a relation between corona ions and lung cancer actually exists,

O “Lung Cancer Risk Fstimate in People Living Near Hiph Voltage
Power Lines’”

This is an abstract of a paper to be presented at a meeting after this health risk
assesstnent report is submitted to the City. It appears that the abstract, and related
presentation 18 1ot peer-reviewed and will not be subjected to peer comment in a time
frame that would allow peer comments to be incorporated into the considerations of
this report to the City of San Dicpo.

Based on the abstract, this appears (o be the cancer risk assessment Professor
Henshaw referred to in his letter to the THCC. The abstract reviews a number of
stndies that are relied upon for the relation of cancer risk 1o power line. The abstract
then cites the previous work of Fews, etal. The abstract reports spatial charge density
measurements in general agreement with earlier work of this research group. Dased
on the (10 be} reported sludiex, Fews ¢l al cstimawe thal a 34 10 37% increascd lung
cancer risk within 400 meters, downwind of power line.

This abstract deals only with aerosols, not vapors and not benzene. Further,
the abstract docs not report Gem conclusions, rather couches the conclusions in
suggestive lerms, acknowledging the need for further substantive and corrobative
research.

0. Applicability 1o Torrey 11ills Gas Station

A number of points in the Fews, ¢t al. publications discussed in this section
with respect to the Torrey Hills Gas Station should he noted. Fews, et al. specifically
address the interaction of corona ions with aerosols, not with vapors or gases. The
emissions [rom gasoline, ucloding benzene, ethylbenzenc, tolucne, xylene, hexune,
heptane and octane are released 1o the atmosphere as tree vapors. Thus, there is no
way to scientifically link the conclusions of [Fews et al. with this site, regardless of
the merit of the conclusions.

'I'he Fews et al. work was done at ground level, below power lines. While the
authors did not report the height to the power lines, the Terrey Hills site would appear
well below their mean ground level, since the base of the Torrey Hills towers are

8 AP, Fews,, R.J. Wilding, P.A. Keitch, and I}, L. Henshaw 23" Annual
Binclectrormapnetistn Mecting, Tunc 10 -14, 2001,

TORREY HILLS CHEVEON STATION
SITH SPECIFIC HEALTH BiSK ASSBSSMENT =170
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approximately 125 meters above the station ground level, IF the towers studied by
Fews et al are similar to the tower above the Lorrey Hills location, then the power
lines are only 16 to 25 melers above the ground. Given this, the proposed gas station
site is approximately 100 meters below the ground level estatlished hy the Fews et al
studies.  Thus, there is no scientifically valid method o relate the Fews ct al
observations with the Torrey Hills gas station site.

The corona jon phenoanena is highly dependent on local meteorological
conditions. In the absence of a detailed DC field determination, it is difficult to do
more than specelate a5 to the shape of the DE feld near the imtersection of Bast Dcean
Air Drive and Carmel Mountain Road. In the absence of this informatiou, no
scientifically valid application of the proposed theory can be done,

The scientific work upon which Fews et al base their claim of increased
deposition has not been shown to be applicable 1o corona ion particulates.  The
authors themselves point out that this point musl be investigated, Thus, there is no
specific science o support the hypothesis that coroma jon particulates of atmospheric
aerosul pollutants will demonstrate increased lung deposition down wind.

E. The Site

The intersection of Fast Ocean Air Drive and Carmel Valley Road is wedl
described in the Land Development Review document. [n addition to the information
provided therein, several additional facts arc relevant to this study. Figures land 2
are views of the proposed site. Figure 1 is taken from approximately the center of the
sile, looking toward the nearest power line tower. Figure 2 35 a view from this 1ower
toward the proposed site. Table 1 presents relevant distances, in meters.

TABLE 1 VARIOUS DISTANCES AT THE SITE

— — = == e

SlﬁHTINGJJESCRIPTIN DISTANCE, m

4

Center of site 1o nearest house across Carmel Mountain Bd. G

Cenier of sil W electrical box acposs Fast Ocean Air Dr. i)

Center of site to base of wwer 121 ﬂ
Centel ol sife o Jowest insulators on tower 125

Clenter of site to highest insulators 130

Height of lowes nsulators above tower base 16

Height of highest insulawors above tower base =_i§_

TORREY IILLS i HEVRON YT ATION
SITE SPECIFIC HEALTII BISK ASSESSMENT 51740
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The prevailing wind is generally from the west. However, the local
topography influences the wind, and the prevailing wind seems to blow aleng East
Ocean Alr Drive, There are no wind velocity data specifically for this site available.
The power lines located on the nearby towers are 69, 138 and 230KV lines. Only the
230 KV line is expected to canse any perturbation of Larth's electric tield, based on
the published results from the University of Bristol.

This proposed location does not set a precedent with respect to the relation of
a pas station to high voltage power lines in San Diggo. At least one other location
shares a similar relationship. Figure 3 was taken behind a 76 station on the northwest
corner of Fl Cajon Boulevard and 1-805. The view is to the sowth and it shows the
presence of a SDG&E substation, appreximately 27 meters from the gas station.

IV.  SITE SPECIFIC HEALTH RISK ASSESSMENT ANALYSIS

Fven though it is the fHinding of this study that the Fews publications are not
applicable (o the Torrey Hills Chevron Station proposed site, the following health rigk
assesgment has been performed, as it the Fews reports were applicable. 1n this health
risk assessment, the existence of a benzene - corona ion species is assumed, This
critical assumption is not supported by the Fews publications.

The procedures of the CAPCOA Guidelines are followed. In addition to the
assumption above, additional assumptions were made and are cxplained as they are
inireduced.

A Hazard Assessment

The health hazards of henzene are well documented. The CAPCOA guidelines
contain all of the essential intormation and will not be repeated tere. In addition, the
U.S. CPA has proposed a set of guidelines for cancer risk assessment,” These
guidelines are incorporated into this site specilic risk asscssment. A significunt
assumption of this risk assessment is that the cancer risk of benzene in a jonized
aerpsol is the same as the berzene molecule. There is currently no valid method for
testing this assumption. Since benzene is not changed chemically or physically by the
interaction with the corona ion, and since the corena ion will likely be rapidly
discharged in the moist environment of the human respiratory system, were id
actually enter the respiratery system, this assumption is realistic.

Proposed Cuidelines for Carcinogen Risk Assessment (AmmE 23, 1996) Federal Register 010790 | Th0-
LROLI

TORRBY 1IN LS CIEYRON STATION
SITE SPECIFIC HEALI'H RISK ASKESSMENT 5/17401
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Based on these facts and assumptions, the hazard assessment and its associated
parameters listed in the CAPCOA Guidelines is accepted for purposes of this study.

B. Dose Response Analysis

A dose-response assessment requires that the concentration of the contanunant
in question, in this case the benzene - corona ion species and the health response based
on this concentration be estimated.

‘The toxicity of benzene is best characlerized using the standard parameter set
of the U.5. EPA. These are:

Unit Risk Vatue 2.85 x 107 ( ug/m'y!
{Chronic Reference Exposure Level 71 ngim?

For the same arguments stated in the previcus section, these values are
accepted for this study.

In order to calculate the potential dose, the concentration of benzens - corona
ion mnst be estimated. Ln spite of the fact that the Fews hypothesis is not applicable
ta vapors, it is possible to estimate the concentration of ionized particles using
information from the Fews publications and a mumber of assumpuions. The
assumptions are stated as they are introduced.

Fews reports that the number of acrosol particles is between 7000 and 71}, LK)
per cubic centimeter. For the lower value:

N,y = 7000 particles/cm’
= 7 x 10’ particles/m’

This number represents the total number of benzene - corona ion species in the air.
[tis further assumed that this is a steady-state concentration, preseat 8760 hours per
vear, This is an extremely siringent assumplion and over-represents the actual case.
I[n reality, this pumber will fluctuate based on local meteorological conditions, pas
station activity, and voltage in the power lines. As such, this number represents a
worst-case estimate.

From basic chemical thermedynamics, the total number of gas molecnles in
a cubic meter of air at 25"C and 1 atmosphere pressure is:

N, = 6.023x 102 molecules/mole * 20.5 x 10* moles/m?
= 1.23 x 10°® air melecules/m®.

TORREY HILLSE CTHEVROIN STATION
STTE SPRCIFIC HRALTH RISK ASSESSMENT 5/1701]
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Given the difference in these numbers, the agsuniption that the benzene -
corona jon species are included in the total number of air molecules does net introduce
a significant crror. With this assumption, it iz possible to calculace the number of
ionized particles per one billion air molecules, or to express the conceniration of
ioitized particles in air in the unit of “pph”.

Concentration ionized particles ={7 x 10° * 10°}/1.23 x 10°%
= 5.69 x 10 pph.

Repeating this calculation for the higher concentration value give an estimated
concentration of ionized particles of 5.69 x 107 ppb.

Yhe concentration of benzene n the air of San Diego, according to the
California Air Resources Roard' is approximaiely 2 ppb. For purposes of this study,
this is assumed to be the concentration from the Torrey Hills gas station emissions.
‘The incremerital mcrease in total benzene concentration then becomes (in parrs per
hillion):

benzene due to background 2.0
benzens - coOTong 100s 0. 00000000369 or . GO000000569
toral benzene 2000003000569 or 2.00000000560 for

the range of ionized aerosol reported by Fews. et al.

For praciical purposes then, the concentration of benzene remains nnchunged from
background.

Given the mechanism of benzene - corona ion species formation assumed in this
study, that is a steady state of corona ions interact with ambient benzene, then the
formation of the charged species results in no net change in benzenc concentration.
The formation of the charged species simply results in the transfer of a benzene
molecule {rom the ambient air reservoir to the charged species pool.

Since the CAPCOA dose-response model 18 based on benzene emissions from
a service sLalion in units of one millions gallons of gasoline throughput at the station,
and since the analysis just presented concludes that the presence of the charged species
does not change (to any practical amount) the emissions of benzene from a station, or
the toxicity of the emitted benzene, then the dose - response estimates used in the
CAPCOA guidelines may be uscd for this study.

1o Califoemia Air Resowrces Board Annoal Toxics Sununary El- Cajon - Redwond Avenug

TORREY I0LLS CHEVRON STATION
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. Exposure Assessment

The cxposure agsessment must address the sources of emissions, the duration
of those emissions and the routes of exposore of the receptor populatien. Each of
these is well characterized.

Sources of Kmissions

The sources of emissions from a service station are explained in the CAPCDA
gurdefines.  The major sources of emissions include Joading, fueling, storage tank
hreathing and spillage. Since the preduction of the benzenc - corona ion speeics does
not affect any of these sources of emissions, the parameters contained in the CAPCOA
guidelines for these emissions may be used as given.

Duration of Bmissions

In arriving at the concentration estimate for the benzene - corona lon species,
this study assumed a steady state concentration ol both corona ions and benzene, The
Torrey Hills service station will only operate 16 hours per day. Thus, any estimate
of the actual exposure will reflect a maximum of 3843 hours ot operation per year.
Using the CAPCOA guideline data will over-cstimate, by a factor of 33%, the actuai
gxposure. The most reasonable model is an annualized model that assumes exposures
are constanl over the course of the day. One could argue that some other model may
be more applicable, but given the extremely low cstimated concentration of the
henzene - corona ion species, such a refinement is unwarranted.

Route of Entry

The only route of entry into the human body of concern for this study is
inhalation. Ingestion and dermal penetration have not been considered since there is
no evidence that benzene - corona ion particle will settle oul of the air and deposit un
the ground. The aerosols studied by Fews and coworkers had masses several orders
of magnitude greater than the species assumed to exist for this report. If one assumes
that a person hreathes 10 m’ of air per day, then the total mass of benzene - corona ton
species tnhaled is estimated at 9 x 10" g per day. This corresponds to 9 x 107 pg/m®
or approximately 80 million times smaller than the U.S. EPA Chronic Reference
Exposure T.evel. This snggests that the potential impact of the alleged benzene -
corona ion species, if it were to actually exist, would be 80 million times lower that
the impact of benzene at a level considered acceptable by the U.S. EPA.

TORREY HILLS CHEVEON STATION
SITE SPECIFIC HEALTH RISK ASSESSMENT SATm0L
Fape - 14 -
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D. Risk Characterization

Based on the analysis given in the preceding sections, a risk assessment tor the
Torrey Hills site may be penerated from the CAPCOA puidelines. The proposed
service station is best described as meeting the scenario model 6B, that is 4 station with
Phase I and Phase il vapor enlissions contrels, underground storage tanks and vent
valves. There is some disagreement as to the proposed gasoline throughput.  For
purposes of this study, the 4.8 million gallons per year'' has been assumed. ACSafery
estimated that the distance [rom the center of the gas station site to the nearest
residence (receptor) is 90 meters. From Figure Appendix E, Page 98 of the CAPCOA
guidance document, a cancer risk per illion gallons of gasoline of approximately 2
18 estimated. This corresponds W a total cancer risk for Lhis station, ol 9.6 per million
of exposed population.

V. GPINIONS
The opinions developed in this report are:

. The published reports of the University of Bristol scientist do not apply
io the Torrey ITills gas station.

. If a benzene - coroma ion species is assumed (© exist, 15 (otal
contribution to the health risk impact of the station would be
insignificant.

* The overall cancer risk of the station is cstimated to be less than 10 per
tnilion.

AL Dizcussion and Conclusions

A Safety has examined the specific chemistry suggested by the University of
Bristol and has concluded that these publications do not apply the proposed gas station
sile. The basty of thas conclugion 18 Wl the Fews el al reports addeess an imlerigiion
betwern corond wons and acrosols. Benzene, which is the primsary chermcal of concem
for cancer risk related o gas stations and is also the chemical cited by THCC does not
form aerosols under gas siation conditions. [ forms vapors which are different
physical species from aerosols.  Thus, conclusions about aerosols cannot he
extrapolated to vapors in a scientifically valid manner.

Supplemental form Pee Schedules 26, A, B, C, sodd [, submibesd by RHL Desipn Groop an hehalf of
Chevron, dated 10730/ 200,
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ACSafety has assumed that a henzene - corona ion species does exist, as has
further assumed a steady stale concentration at a concentration suggested by Fews, et
al. Thus, using worst case estimates, the maximum concentration of the species in
Juestion is approximately 80 million time lower than the EPA Chronic Exposure
Reference Level and is about a factor of one million lower than the estimated ambient
benzene concentration in San Diego air. Thus, any contribution of this postulated
species is not significant.

it is beyond the scope of this report 2 challenge the parameters used by
CAPCOA ur SDAPCD for estimating cancer risk. However, it is totally within the
scope of this report to use those established parameters tor the purposes of this report.
Since the parameters are applicable to the proposed site, they were used, and an
estimated cancer risk of just under 1 per million exposed was established. 'This is
under the ievels needed to warrant further action prior (o issuing a Authorization to
Consoruct by APCD.

Based on the mformation presented in this report, ACSafety has not fonnd any
scientifically valid hasis for applying the University of Bristol work to benzene
emissions from the proposed Torrey Hills gas sration.

TUORREY HILLY CHEVRON STATION
SITE SPECITIC HEALTH RISK ASSESSMENT 5/1T:01
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FIGURES

Figure 2: View from Tower toward Site
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Figure 3: View across El Cajon Bhd
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APPENDIX 1

Resumes of Neal Langerman and Terry Pitzen
Expertise of Advanced Chemical Safety
Statement of Qualifications ol Targhee, Inc.
Peer review letter from Targhee, Inc.
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Chemical Consultant

FECENL P cits

Terrence I. Pitzen
695 Llillside T'etrace #5
Visla, CA 92084-5121
(760) 414-9991

April 1, 2000

RESLIME

+ Provided litigation support in the form ol Tibrary research on

industrial activities on a property in downtown Fmeryville, CA
called the Shellmound site for the law firm ol Berg & Parker
representing Elementis Pigments Company in a federal CERCLA
case involving contamination of the site with Lead and Arsenic
over a period of approximately 73 years by several companics
using these elements ion production.

Perlornmed site safety audil, review of [azardous Maienals
Maunapement Business Plan, Risk Managcinent und Preveniton
Plan, Emergeney Response Plan, evaluation of proposed Silane
mega-gram storage facility for Mathcson Gas Products, Newark
CA, in conjunction with ENVIRON Internatronal Corp and
Keliey Prve & Warren 1.Lp environmental tegal department.
Wrote report for review by the City (Of Newark CA HazMal
Emergency Response department/Distnet Attomey, Alameda
Co., CA.

« Wrote rratning manual, established traimng program and (rained

seven H-Pemson emergency responst leams per OS1A 29CTR
1910.120{q) {or Adrgas Specialty Gases, Pacific Airgas and
Cascade Alrgas, to the 24-Hour level of certification.

Wrote National Emergency Response Plan for Airgas, Inc..
Radnor. PA, lor use in coordinating hazardous matetials
incident responsc at 44 cormpany “hubs™ in the 11, 8. and Canada.

Monitored on-going Material Safety Data Sheet generation
program for Airgas/Safccor (approximately 250 MSDS's
comphant with ANSL Z400.1 and Canadian WHMIS standards).
Wrote all orders for new MSDSs, and proofread all completed
MSI8’s for technical accuracy before 1ssuing to Adrgas, Inc.
Compiled databascs in MS Access for identilying 506 gases &
vapors used in making specially gas mixtures by MSDS nurnber,
as well as by physical, chemical and hazardous properties, and
regulatory classification (U8 EPA, OSHA & DOT),

Page-1-
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Terrence J. Pitzen

695 [litlside Terrace #5
Vista, CA 92084-5121
{760} 414-9991

EESUME

+ Performed independent audit of 1GP, Inc. {Colorade Springs,
CO) for regulatory compliance in safety, health and environmental
affairs prior 1o acquisition by Aireas Corp.

o Served as Airpas Specialty Gases representative to the
Compressed Gas Association committee, COMPGLAP.
{Compressed (Gascs Emergency Action Program, 5/96-

34993
Additional Projects: o Designed and installed specialty pases scrubhing svstem tor
1991 - 1996 SoCal Amgas consisting ol 2,000 cfm Ventun umnit, 22 foot

packed scrubber tower {both Crell-Reynolds}, 600 gallon

sump svstem with 2 pumps and associated plumbing, cmergency
response leaking cylindar cabinet per 1994 UFC {section
8003.3.3 3} speeifications, plus assorted activated carbon traps

for specific gases such as Chlorine, Hydrogen Sulfide, and
hydrocarbons. Hazardous waste volume mimmization was a
major prierity in this project, and was accomplished by appropriatc
selection of scrubbing agents.

+ Wrote operating maral and serubber petrmt application per
south Coast Air Quality Management regulations to permit
SoCal Airgas Lo operale above scrubber system.

» Designed and installed IST 21-paint toxic/flammable gas
monitering system in Atrpas Specialty Gases laboratory at
moCal Adrgas Facility for wse in plant industoal hygiene program,
and response to hazardous materials incidents on-site. The system
monitors the plant to the LEL for Hydrogen, and the TLV s for
Chlorime, Ammonia. Sulfur Dicxide, Benzene, Nitric Oxide, and
[Ivdrogen Sulfide.

Pape-121-
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Terrence I Pitven

695 Iillside Terrace #5

Vista , CA G2084-5121

(7603 414-9991
RESUME

« Developed procedures and equipment (lecture bottle
gullotine, devahang chamber} for processmg oul-ol-service
lectune bottles as well as larger cylinders prior to scrapping as
part of a site remediation project al SoCal Airpas facihity
involving 1,100 lecture bottles and 430 larger cylinders
containing approximately 85 different specialty wases,
Coordinated cfforts with Harth Resources Corporation
duning s progect Tor identihication of material in unlabeled
cylinders and containers.

s Assisted in instruction per OSILA 29CFR 1910124 for
Hazardous Materials ‘I'echnician/Specialist 24 & 40 Hour
Traming sermmars (approximately 30 semmars) al Chermical
Safety Associates, Inc. San Diego, CA.

» Assisted in the complation and writing of the “OSHA
Bloodbom Pathogens Control Plan™ mamul tor Chemical
Rafety Associates, Inc., San Dicpo, CA.

R & D) Chemist = Assisted in AmsineThosphine gas scrubber development
FOR6 - 1990 {engineering, testing and operation), planl. decommissioning,
and site remediation, including hazardous waste recyeling
process development. Phoenix Research Corporation,
La Mesa, CA.

« Developed Arsine/Phosphine serubber stoichiometries and
processes, Arsine co-generation product (saturated Zinc
Sulfate solution) purification and recycling process, Arsine
purification and analyvtzcal procedurcs. Phoonix Research
Corporation, La Musa, CAL The scrubber developed during
ficld work in Fort Worth, TX was tested in March, 1989 with
representatives of the 1S FPA and the San Miego Air Pollution
Control Dastrict present, and was demeonstated to perform to
the 99.9% efficiency level. The scrubber was then scaled up
15:1 and instatled at the Phoenix Besearch plant in La Mesa, CA.

Page -3 -
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Termence I, Pitzen
695 Hillside Tertace #5
Yista, CA 92084-5121

{760) 414-9961
RESUME
Plant Manager » Manager of a specialty gases plant which filled and analvzed
1978 - 198A Arsine, Phosphine, Diborane, Silane and other cleetromics

gases lor serm-conductor waler {shncation. Major customers:
Intel {snle suppher of electromcs gases, 1978 - 1986), Texas
Insiruments Corp.. Hewlel-Packard, Motorola, Signetics.

Also supplied a full Tine of ultra-high purity gas handling
apparatus lor use with the above sases. Tnion Carbide
Corporation/Linde Division, Santa Clara, Ca.. Desiened and
installed first Arsine/Phosphine 10 point area monitoring system
in Silicon Valley for plant industrial hygicne program.

Special Projects Chemist ¢ Gas punfication and analytical procedures, gas scrubber

1976 - 1977 processes and equipment.  Lstablished industrial hygiene
program for Ethylene Orade. Ran olf-site analytical services
program, main condenser analytical program. Union Carbide
Corporation/Linde Division, E. Chicago, IN.

Apalytical Chemist v |llinois Department ol Public Health, Chicago, IL. Perlurmed

1972 - 1975 pestcide’polychlornnated biphenyls analvses per FIXA Pesti-
cide Analytical Marual, as well as mercury analvses by AAS
on raw [ish and dary products. Also performed water analyses
lor potabihity per “Standard Methods of Water and Wastewater
Analyses™ for certilication ([or the northern third ol Ilinois of all
pivable waler supplies, public and private,

Trofessional Activities:

Member, Compressed Gas Association Committee on COMPGEAP. (5/96 - 5/99)

{Compressed Gaz Emereency Action Propram, subeonunitee on specialized ER equipment)

Scrved as UCC/Linde CHEMTREC representative (on-call 7/24, 1976 -198%),

Holder of US Patent Number 4,955, 404: Method and Apparatus for Sealing Leaking
Valves on Compressed Gas Tanks

Liducation:
B.5.. Chermistry, Michigan State University, E. Lansing, Michigan, 1969.

PAGE -4-
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ADVANCED CHEMICAL SAFETY
San Diego, CA
(858) 874 - 5577

TECIIN ICAL EXPERTISE wisit our wel sile. weww chemical-safety.com

CHEMICAL SAFETY SERVICES

Site Surveys - Detailed audits of your procedures for using and storing chemicals. Assessments of Personal

protective Equipment use in compliance with O5HA. Rizk as=essmants and svaluations of potantlal workplace
hazards, recemmend atians for comective action.

Exposure Meanitoring - Industnial Hygiene surveys of potential chermical exposures in your work place, Monitoring
atudies are performed using current NIOSH recommanded procedures. ARl studies are customized for your
workplace, Fully dusumented repots. signed by our Board-certified Industrial hygienist am providad in a timely
MARNEr.

Safety Consulting - Regular visits by safety pro‘essionals to assist vour Company with all aneas of chernical and
occupational safety  Our safety and environmental professionals become an important addition ko your eampany
safety program. prowdlng efective salulions to environmental, heslth, or safety issues.

Accident Investigation - Criical evaiuation of the cause of accidents with recommeandations for prevention of
recurrence. YWhen an accident Goowrs, itis important to pefom a therough investigation, to identify the ¢ause and
to prevent repetition. Qur professicnals will jain, or lead, your accidant invastigation tsam and devsiop affective
corrective actions to protect your employees and yaur facility.

FPROCESS SAFETY REVIEWS

Revwny of proposad or installed equipmeant and processes har satety and technics| operation. OS5HA requires
periodic reviews of certain insfallations. Thesa raviews are paffarmed by teams, which includa gxperts. such as
the professionals from ACSafely. For those procasses not covared by the O5HA Standard, a scaled-down Eview
can be perfurmed. Frocess safely reviews prevent accidents, protect your employees, and save yol maney.
Particular expertise related to cornpressed gas use, distribution and manufacturing.

PRODUCT TECHNICAL RESOURCE SERVICES

ACGafery provides isehricel assimiance io avatisty of e nufaciorers of themmita) sndrekeded products. ACSalety
will field chemical compatibility questions, regulatary concarns and other guestlans from your staff and clients
related to your products. ACSafety can alsoreview crigling produst handbng prosedunes wnd shipping precedures
of your chemical products for overall safety, and regulatory compliance. This can be especially useful if you ship
ta many different states where regulations can vary, AGSafety's trained scientists can partreipate i yaur product
development cycle o help identify possible problems, before produclion. ACBafaly's bread experience is a
valuable tosl far youe Progd et Stewardship Frogram.

HAZARDOTUS WASTE SERVICES

ACSafety can provide all lavels of Hazardgus YWeste service. from a review of your existing program to comphete
“tum-key" managemant of your antiee pregram. ACSatety can provide regulatary intervention, as needed, provide
afl documentation required, and assist you in femaining in comaliance with various hazardous waste regulations.

ACSafety will 2150 manage all aspects of the accurmnulation, transporlation, and disposal of your weste chemicals.
ACSafety's kruwhedaeable stalf selects TSDF s which are most protective of your hability, and are cost-effective.
ACSafety's recordkeeping serves as a back-up to your fagilty records  If you have questions about cormpatibility,
packaging. accumulation, waste minimization, or any of the other “requiatory raps” generated by RCRA, ACSafety
i3 your solutien.
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INDUSTRIAL HYGIENE SERVICES

Flant Survays - Industral hygiene awdits of your facility for OSHA compliance and potential worker exposures.
Lead and other metals, solvents, non-ignizing rédiation. neise, and ergonamics am all patential causes of emplgyee
tllnass and injury. Only careful. perodic monitoring can really protect your amplovess. ACSafely's years of
experence are your edge to preventing illness and injury.

Toxicological Censultation - Professional experienss in laxicalogy and related disciplines is provided Lo assist yaur
Company with ampleyase haatth maintsnanca, preduct liability, and amplayes relations.

Arbazing and Lead Abatement Manitaring - Cur trained Industrial Hygiene slatt wilf represent your Company ta
uhserve and monitor ashestos abatement. Yve will agsure that contractors meet specifications and follow OSHA
raguired precedurss. Continual, on-site monitoring will prevent costly building contamination and sssure workers
that your Company is dging everything neces=zary to pretect them from petentiat asbestos exposure.

Respirator Training & Cualitative or Quantitative Fit-Testing.

CUSTOMIZED TRAINING PROGRAMS

ACSafety's rained professienal chamists, anvirenmantal enginears . and industrial hygianiets present one or mona
day customized seminars to your employees, on your site. We offer standard seminars covering all argas of
chemical handling and regulations. Ourstaffwill prapare a customized program spacifically tailorad to your nescs.
All participants receve speqal iy prepansd manuals ared o2 bficales of pamticipation. Cin-going and foflow-ui training
& availabls 13 improve the laarning process.

AL Safaty has a national reputation far itz high quality Hazardous YWaste Operations and Emergency Response
tralning programs. ACSafely's programs, and lechmcel aining manwals, are e comenstone of many
Amergency-reaponse programs  ACSafety's hand-on training prepares your smplayses farthe potential hazards
of a waste site. ACSafety updates its Annual Refresher program every year, 1 ensure challangng, frash training
for your employess.

ACSafety's national reputaben in providing technically sophisticated braining in complax fields in an undarstandable
format is ACNatety’s halimark of sxcellanee. Dor stall of skilled trainers can explain complex negulations or
datailed operating procedures to yaur emplovees in a manner which enhences karning and retention, ACSalety
ig =killed at "hands-on" training.

Today quality tralning Is o importand than syer it is reguirad by many regulations and training is known to
improye productivity, neduce accidents, and have a direct, positive impact on Corporate profits

L DOCUMENT PREPARATION SERVICES

ACSafety is highly experenced in prepanng technical documents such as.

Chemical Hygiene Plans

RZRA Fart B Pamrnit Applications Safety & Hegalth Plans

Freparedness & Prevention Flans Inyury and liness Pravantion Plans

Waste Minitnization Plans OSHA Hazamd Communication Plans

TaCA FPremanufactune Metifleations DOS5HA Labaratary Standard Flana

Maticnal Senitary Fuundation Certification Applications Bloodborne Pathogen Protechon Plans

Contingency Plans Praduct Labsal Frepamation for Regulalory Compliance

Emergency Flanmng Manuals

LITIGATION SUPFORT

ACSafety's axparancad scisntists suppart defense and plaintiff igators in toxic tert, regulatory, and preduct liability
litigation.

ENVIRONMENTAL MANAGEMENT SYSTEMS

ACSafety can assist in complianc: with the U5, EPA Project XL and 150 14000 which require awrtten Flan and third party
auditz. Al aspects of davalopmeant and compliance ane supported.

COMPRESSED GAS SAFETY

ACSafety staff have particiiar cxpertise related bo the use. distibution and production of campressed gases  Frd user safaty
evaluations, engineering studies, process design and review are all availeble, Plant cormpliancs consulting, produel managsmant and
customaer service cansulling are available to the compressed gas mdustry.
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1.0 INTRODUCTION

Established in 1987, Targhee, Incorporated provides a wide range of technical and
consulting services in chemistry, engineering, geoscience, environmental science, and
regulatory comphiance. Tarphee specializes in issues involving air emissions. hazardous
materials, water quality, and hazardous wastes. We provide environmental assessments
of propertics in real estate transactions, investigations and feasibility studies for
contaminated sites, and evaluafion and/or management of remedial actions.

Targhee’s members and associates possess education, experience, and/or
professional certificates in the following disciplines: chemistry, engineering, geology,
hydrology, facility operations, environmental science, industrial bealth and salety, and
environmental law. Targhee's professionals are experienced in conducting hazardous
wasle management and environmental quality assessments. Studies include:

o Record searches and historical data assessments
0 Site investigations and assessments

0 Evaluation of remedial action alternatives

0 Dresign of containment and abatement systems
0 Facilities siting

0 Regulatory compliance analysis

0 Construction monitoring and supervision.

Targhee’s staff is highly qualified \n dealing with complex local, state and federa!
regulations and effectively interfacing with regulatory officials. Our exlensive experience
in the important regulatory. technical. and management aspects of environmental projects
enables Targhee to complete projects with efficiency and economy.

Targhee established its reputation as a specialized environmental consulting firm
through effective project management and conscious application of technical and
regulatory expertise. Project experience involving environmental assessment,
investigalion, and remediation have included small-scale projects as well as multiomflion-
dollar programs.
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2.0 CAPABILITIES
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2.0 CAPABILITIES

In the assessment and resolution of hazardous chemical investigation and
environmental remediation issues, Targhee utilizes its breadth of experience. This
experience is focused on field investigations, siting studies, permitting assistance, and the
monitaring, planning and design of remedial sysiems.

Targhee™s approach to these scrvices is multi-disciplinary, utiiizing the capabilities
of specialists in areas of geology, hydrology, environmental science, chermistry, and
engineering. Table 1 summarizes the services we offer, from initial site surveys to
remediation implementation. Key capabilitics within these disciplines are discussed in the
following sections.

Environmental Assessments

Environmental assessments arc conducted by our multi-disciplined team of
specialists.  These studies emphasize continual imreraction with the cllcnt L0 ensure
unambiguous communication of regulatory requirements, risk assessment, and engineering

and design requirements for cost-effective mitigation.

Soils and Groundwater Investieations

Our professional staff is experienced in the collection and cvaluation of site data.
Tests and investigations used in evaluating and solving a variety of geological,
hydrogeological, and hazardous/solid waste management problems are performed.

Targhee’s environmental staff specializes in hazardous waste contamination and
remedial action investigations. Our staff routinely conducts sampling and analysis of
soils, studges and groundwater, coordinates underground storage tank testing, znd
evaluates site buseline geologic conditions to assist i groundwaler monitoring well design
and installation.

Chemistry

To properly provide elfective remediation of contaminated property. the nature and
scope of contamination must be accurately assessed.  Targhee's capabilitics in the
chemistry of hazardous wastes are comprehensive, including the design of sample
collection programs and procedures. interpretation of analytical results, and the
development of treatment and abatement programs. Targhee is experienced in EPA and
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stale required procedures and protocols for collecting samples of surface and subsurface
sGil, groundwater, and surface water. Interpretation of analytical data includes standard
graphical und statistical techmques and applied chemical modeling.

Air Quality

Targhee’s statt is trained in air quality monitoring during site investigations and
in assessing hic atmospheric implications of hazardous waste management alternatives.
In the management of hazardous substances, our engineers and scientists assist clients
with strategies for minimizimng hazardous emissions through modification in production
processes or suggestions for improved treaiment technologies. These strategies are
developed in close coordination with the client to support its carporate asset redeployment

goals.

spurce Reduction and Waste Minimization Programs

Targhee engineers can assist plant engineers in developing a comprehensive waste
reduction program by identifying specilic industrial processes known to produce bulk
hazardous wastes.  Alternative procedures can be developed o mintmize waste and
redopce mmmhr e lnrme and dmmm];"rmﬂ?mpm cerstx i stich nrocesges such ac degreasing

SLLE L L AL E)L cimy o4 ALY AR RARINR R el PLeooes qu.uu_ e L5

solvent clcamng paint stnppmg* and metal and circuit bmrd plating.

Lovirommental Audits

Targhee can perform compliance audits of facility operations with respect to state
and federal hazardous waste and chemical reporting regulations (RCRA and SARA), air
quality regulations, sanitation district amd water quality control board discharge
requirements, and hazardous material storage regulations.

Preparation of Agencv-Required Environmental Reports

Targhee staff can efficiently compile data and formulatc responses to agency
requests for wnformation. The submittal of annual reports pursuant (o the reguirements
of SARA Thtle [1I, state and local hazardous waste agencies, RCRA, and local air districts
¢an also be prepared.

Environmentat Staff Sum::c-i‘t

Targhee can provide support to organizations with a limited environmental staff
by furnishing assistance in understanding and complying with legislation and regulations
which may affect business operations. Targhee will complete forms and reports required
by regulatory apencies, obtain necessary permils, and conduct environmental inspections
of operating facilitics.
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Table 1

Siting and permitting of hazardous and non-hazardous waste treatment,
storage. and disposal facilines.

Air, water, and hazardous waste planning, strategy development,
permitting, and representation before regulatory agencies.

Environmental inspections and investigations in real property transactions
to meet duc diligence, liability prevention, and risk  assessment
requirements.

Enviranmental audits to attain and maintain compliance with federal, state,
ark! local air, water, hazardous materials, and hazardous waste laws and
regulations.

Source reduction and waste minimization programs.

Development and regulatory approval of mitigation and remediation plans
for soil and groundwater contamination from tanks and other sources as
well as management of operations implementing approved plans.

Preparation of agency-required environmental reports, hazardous substance
management plans, employee training programs, and facility operations
procedures.

Litigation consulting, investigative review, and cxpert assistance in civil and
criminal cases invelving Superfund lizbility. toxic torts, environmental
damage claims, and regulatory agency enforcement actions.

Client protection through third-party evalualion of prior reports and
oversight of ongoing environmental investigation or remediation activities.
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3.0 RELEVANT EXPERIENCE

Targhee profcssionals have completed numerous projects, ranging from
environmental assessments to remedial action investigations. Our experience spans site
characterizalions and assessments, groundwater investigations, leaking underground tank
remediation, regulatory negotiations, permitting procedures, and remedial alternatives for
site cleanup. A partiaf client Jist is presented below.

Partial Chent List

BFM Transport Dynamics, Santa Ana, Cahfornia
Dinamation, [rvine, California

George Rice & Sons, Los Angceles, California
Downey Land, Downey, California

Diversified Shopping Centers, Costa Mesa, California
Forum Propertics. [ndianapoiis, Indiana

ESCO Electromics Corporation, St. Lows, Missouri
Magmz Power Company, Imperial County, California
Sakioka Farms, Santa Ana, California

Aerochemn, Orange, California

Ducommun Incorporated, Los Angeles, Califomia
Natiomal Gypsum, Charlotte, North Carolina
Trammell Crow, Carson, California

County of Grange, Santa Ana, California

Time il, San Pedro, California
Hancock, Rothert & Bunshoft
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Gibsan, Dunn & Crutcher
Cozen & C'Connor

Lewis, D"Amato, Brishois & Bisgaard
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4.0+ PERSONNEL

Targhee’s staff of professional and support personnel includes specialists in

chemistry, engineering, environmental sciences, geology, hydrology, industrial hygiene,
and environmental law. This comprehensive professional resource hase allows us to
provide a [ull range of environmental services for client projects.

Summary of Professional Qualifications

a

David L. Bauer, President

Mr. Bauer )5 a Certified Professional Chemist with over 25 years of direct

ler'wrw-*qr © 1T BNVITOMmental managemeant. Before Fﬂl’ﬂlll’l‘g T.?..rghee it 1987, Mr,

Baver was Vice President of Environmental Affairs at International Technology
Corporation.  Prior to that position he was Manager of Environmenial
Control/Utilities for the Dow Chemical Company, Western Division.

Mr. Bauer has aquthored several patents and numcrous technical papers. He is a
member of the Hazardous and Toxic Substances and Air Quality Management
Advisory Board at the [Iniversity of California Irvine, and he serves as an
mstructor in the Hazardous and Toxic Substances Certification Program at that
University. He served as a member of the Technical Advisary Council of the
California Office of Appropriate Technology and was « member of the Technology
Subcommittce of the Governor's Task Force on Toxics, Waste and Technology.
He is past chair of the California Manufacturer’s Association Envirommnental
Quality Committee. He is a California Registered Environmental Assessor.

His background includes over two decades of conlinuous experience in the
regulatory process. This involves interface in the stamite and rule-making process,
as well as practical interpretation and application of the complex regulatory
process as applied in the field.

He has successfully dealt with the environmental assessment and permitting of a
mimber of major manufacturing and waste management facilities.
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He bas frequently served as a consultant and expert in the evaluation of difficuit
environmental problems that have reached legal impasse. This experience includes
environmental evaluation and audit of industrial processes and operations, as well
as cnvironmental evaluation, assessment and recommendation in real property
siting decisions.

Debra Bechtold

Ms. Bechtold is a project manager and land use specialist with over 10 years of
profcssional experience. She is responsible for conducting Phase 1 & II
environmental assessments which have included site remediation. Ms. Bechtold
also assists clients in preparation of regulatory agency required permytting and
reports, and reviews and evaluates technical documents in environmental liability
litigation cases. Prior to joining Targhee, she served as the project manager for
property transfer assessments with a natfonwide wastc management firm. In
addition to her work in performance of environmental site inspections and
research, her other areas of technical responsibility have encompassed emplovee

safety, lraining and medical surveillance. Ms. Bechtold is a California Registered
En\_fil’{}l’lmen[a! Agﬁ:‘lecnrl .Sl‘n—‘h hue romnlated the Oarrificata i BHarns rduu
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Materials Management from the University of California, Irvina,
[avid Broadbent

Mr. Broadbent is a project mapager, chemist. and environmental specialist with
over 15 years expertence in hazardous wastc management and regulatory affairs
and over eight years experience in responding to chemical spill emergencies.

Mr. Broadbent previously was responsible lor all regulatory interaction for a
nationwide waste management [irm invalving freatment, transportation and disposal
facilities. He has performed over 200 environmental audils of waste management
facilities and was a principal in the design and permitting team for a 600,000 cabic
yard industrial waste landfill. He has also completed over 10 Part B Permit
Applications for hazardous waste treatment/storage and disposal lacilities, along
with assisting major aerospace firms with updating (heir compliance activities.
Mr. Broadbent is a team leader for Targhee's litigation support team, assisting
clients in document discovery and litigation support. He has performed and
designed numerous envirommental investigations of contaminated properties. Mr.
Broadbent is a Calilornia Registered Enviromnental Assessor,
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Howard Culver

Mr. Culver has over 25 years of education and experience in administrative
proceedings and government regulation of business. He investigates historical
hazardows chemical handbing and waste disposal pracuices and contarmmation
causaiion in federal and state Superfund lability litigation. He also conducts
environmental audits and inspection programs to determine compliance with
government rcgulations on air pellution, water quality, hazardous materials and
hazardous wastes,

Mr. Culver has been responsible for permit strategy development ard permit
application preparation and processing before regulatory agencies for treatment,
storage and disposal facilities for a large hazardous waste management firm located
in Southern California. He alse directed agency permitting and regulatory
compliance, including environmental affairs and Superfund negotiation, for a major
domestic and international airline.  Mr. Culver is a member of the Bar in
California and the District of Colunbia amd is a California Replistered
Environmental Assessor.

rreenwood

Toan

Ms. Greenwood 15 @n analytical chemist with over 30 years of professional
experience. She is the former director of a commercial laboratory whose staff of
35 specialists analyred over 1,000 environmental samples per week. Her
responsibilities encompassed a wide ranyge of tasks including implementation of a
Total Quality Management ("TQM"} program, technical oversight of a plan to
improve 1ts database management system for laboratory project files, and
compliance with the company’s national QA/QC protocols.

From 1974 through 1990 as a technical manager for several manufacturers of
scientific instrumentation, she developed and revised anaiytical methods, made
recomnndations for new products to softwarc and hardware development
personnel, cnitiqued and recommended changes to user interfaces, wrole numerous
workshops and training courses throughout the world, She is an expert in
Standard Methods for Drinking Water, EPA SW-846 Test Methods for Solid
Wastes (soils, wastewatcr, surface and groundwaters), and field rmeasurement
techniques including immunnassays.

Since joimng Targhee, Ms. Greenwood has focused on emerging environmental

issues such as watershed management, stormwater and urbaun runoff Best
Management Practices ("BMPs"}, metal ecoloxicity, industrial ecology, healthy
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community initiatives, phytoremediation, and Brownficld assessments. She advises
Targhee staff on a wide range of pending technical issues that may have major
impact on-clients.

Her maost recent Targhee project experience involves Htigation support for cases
related to sources of toxic metals in drinking water systems and marine sediments,

Charles F. Lindeman

Mr. Lindemnan is a chemist with a2 cerificate in Environmental Studies and a
degree in Business Management. He has participated in the technical review of
environmental reports and internal guality assurance projects. He has also
participated in Targhee’s litigation. support function with smdy focusing on the
nature and extent of contamination and the cause of chemical contaminalion as a
function of business management practices and hazardous waste disposal practices.

Prior (o joining Targhee, Mr. Lindeman was a project manager for a subcontractor
specializing in high-rise, institutional and manufacturing construction. He has over
10 ycars® experience in contract management, construction and related industries.
Mr. Lindeman I‘s a California R_{igisfﬂrﬂd Ervironmental Asgaacsnr,
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Paul McCarter

Mr. McCarter is a geologist with over 15 years of professional experience. He
W oinvolved in property fransfer assessmoents and site soil and groundwater
investigations. He has served as project manager lor mincrals exploration and pre-
development programs within the mining industry and has worked in many
different types of geologic environments. Prior to joining Targhee, Mr. McCarter
served on the stall of an environmental consulting firm in the Los Angeles area.
His duties included permitting and installation of groundwater monitering wells
and site-specitic geologic analysis. Mr. McCarter is a Registered Geologist in the
States of California and Arizona and a Certified Environmental Assessor in the
State of California.

Mitsuye Morrissey

Ms. Morrissey is responsible for reviewing all available agency documents on
contaminated sites and making necessary inqguiries to identify potentially hazardous
sites. Prior to joining Targhee, Ms. Morrissey worked for a major nation-wide
hazardous waste management company. She also has had experience working as
a legislative assistant for elected public officials. She has had over 15 years’
experience working al various levels in city, county and state public agencies.
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Linda D. Norwood

Ms. Norwood possesses a Master of Science degree in Health Science and has
over 12 vears of regulatory and investigative experience. She is a California
Registered Environmental Assessor and provides consulting services to various
clients from large corporations to small business owners. She provides property
transfer assessments, compliance audits, underground tank removals, subsurface
investigations, and soil/groundwater remediations.

Prior to joining Targhee, Ms. Norwood served with 2 major aerospace
corporaliom. She was responsible for hazardons waste generator audits, regulatory
compliance 1ssues and management of a hazardous waste storage facility. Ms,
Norwood has also served with the California Department of Health Services, Toxic
Substances Control Division, where she was involved with preliminary assessment
of potentially contaminated sites. Before joining DHS, Ms., Norwood was
smployed by YVentwra County Trvironmental Heahh.,  Her duties included
inspection of underground tank installations and abandonments, prefiminary
assessment of potentially contaminated sites and assistance with regulatory
environmental workshops.

B. Richard Sacks

Mr. Sacks is a chemical engineer with over 25 years of technical experience. He
has funciioned as project tnanager on numerous water and wastewater engineering
projects worldwide and has designed and supervised the construction of landfills
in California.

He has eight years of direct experience in groundwater remediation projects and
has developed and designed numerous groundwater-treating processes for industry
in Southern California. He also has performed environmemal audits primarily of
chemical process and petrochemical facilities; this work included both Phase T and
Phase IT activities.

His background includes (two decades of continuous cnvironmental engineering-
related projects for industrial water and wastewater treatment process design, and
he is the holder ol an acroscl- phase hexavalent chromium reduction process
patent. Mr. Sacks has served as a consultant and expert witness in the evaluation
of petroleum and petrochemical-related legal matiers especially in “Superfund”
lirigation.
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Victoria H., Sawtelle

Ms. Sawtelle 1s a corporate assistant with over 25 years of experience in
administrative support including over 15 years of professional expericnee n the
environmental field.

Before joining Targhee, Ms. Sawtelle was the Administralive Assistant for
Environmental Affairs at IT Corporation. Prior e joining IT, she held several
administralive positions in the West Coast Headquarters of Sears, Roehuck & Co.

She performs envirotnenial rescarch and federal, state and local regulatory agency
recotds investigation. She prepares litigalion studies and performs report editing.

Able Shiang. Professional Engineer

Mr. Shiang is a Registered Professional Engineer in the State of California, and
he has over 15 vears of professional experience in the chemical processing
industry, specializing in air quality and emissions control, process hazard/risk
assessment, source testing, air toxics inventory reporting, permitting, and waste
minimization. He 15 involved in human health risk assessment, property transfer
assessments, site soil invesligations, remediztion projects, permit application
preparation, air toxics inventory plans and reports, and assists industrial firms with
their reguiatory compliance, waste minimization, and air emissions conirol
activities. Prior to joining Targhee, Mr. Shiang worked in process engineering
positions for manufacturers of composite plastic materials and chemical adhesives.
Mr. Shiang 1 a California Registered Environmental Assessor.

page 55 of 56 Attachment 13



— TARGHEE, INC.

F'\]"v 1 RQNMT‘N]M CO‘\TSULI ING

June 4, 2001

Neal Langerman, Ph.D.
Radvanced Chemical Safety
7563 Convoy Court

San Disgo, Cr 52111

Re: Proposed Torrey Mills Gas Staticn
Site Specific Health Losewssment Beview

Dear Dir. Langpelmarn:

Az you requested, 1 have reviewed vour draft Site Specific
Health Asseszsment Report for Lhe Torrey Hills Gag 3tation. Aside

F g vy the i bt ol el k=] Aa i oes ] T Fiamd wrma Ty e = ]
AN AP b e SLlLorlal commelnlils we axsElgseil, i rana l"\_ll.,L.. J_'l_h,JUJ.L Alltd

ite conclusians to bhe songistent with gqenerally accepted soientific
principles.

Slncerely,

TDavid Er@ddbeﬂt, E.BE.A. 00122
Lirector of Technical Services
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