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1. INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

1.1.1 Report Overview

This draft document analyzes the adequacy of air quality monitoring
activity in the areas of California where thermal Enhanced 0il Recovery
(TEOR) is occurring or is anticipated to occur. The primary purpose of
this project is to assess the ability of present air monitoring networks
in these regions to provide data suitable for an air impact analysis
under new source permitting programs. Accordingly, the report is organized
as follows:

e OSection l--Summarizes the purpose of the report, describes

briefly EOR activities in California, and presents the con-
clusions and recommendations derived from this analysis.

e Section 2--Describes the general purpose and requirements
behind ambient air monitoring, particularly with regard to
State and Federal regulations. In addition, this section
discusses ambient air quality monitoring in California and
highlights specific monitoring requirements for new source
permmit regulations. '

e Section 3--Discusses the inventory of California EOR air
quality monitoring activity contained in Appendix A; the
inventory is a key element of this report.

e Section 4--~Discusses the present and future adequacy of air
monitoring activity in the California EOR fields with regard
to several criteria.

It is hoped that this document will provide EOR operators and other
interested parties with information on the ability of ambient air quality
monitoring networks in the EOR fields to collect data useful in predicting
the potential air Quélity impacts.associated with further EOR.grthh;

It should be noted that while this report provides specific recommenda-
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tions based on an overall inventory of air monitoring activity, evaluating

the site selection of individual networks or stations is‘beyond the

scope of this study.

1.1.2 Enhanced 0il Recovery in California

Most TEOR activity in the United States occurs in southern California.

As shown in Table 1-1, almost all current TEOR production occurs in Kern
County. Based on the Department of Energy's (DOE) projections of poten-—
tial TEOR production in California, Kern County will continue to produce

the greatest amount of oil by this method in 1985.

Crude o0il is recovered via enhanced methods when both natural pressure
(primary recovery) and induced water pressure (secondary recovery) no
longer are sufficient. Tertiary oil recovery employs thermal, chemical,
and physical means to cause crude oils (which may be heavy and viscous)
to move through sand and rock strata more easily. In California, most
tertiary oil recovery occurs via thermal methods. Enhanced oil recovery
techniques include steam injection, in-situ underground combustion (fire
flooding), and chemical injections to decrease the 0oil's viscosity.
Steam injection is the most popular method; TEOR operators employ small
packaged boilers (usually less than 250 MM Btu/hr input) to inject steam

into the wells at pressures ranging from 600 to 1400 psia.*

In Kern County alone, approximately 9400 steam injection wells are being
operated. As of December, 1978, approximately 640 steam generators had
permits to operate in that area. In Kern and most other areas, the steam
generators produce steam from water recovered with the crude oil and use

the recovered oil as a fuel. These crude oil-fired generators emit

* For further information on the technology of Enhanced 0il Recovery,
see, for example, Enhanced 0il Recovery, Secondary and Tertiary
Methods, edited by M. M. Schumacher, Noyes Data Corporation, Park
Ridge, New Jersey, 1978.




Field

Midway~Sunset
Kern River
Coalinga
San Ardo
Mt. Poso
S. Belridge
Wilmington
Cymric
Huntington
Beach
Yorba Linda
Long Beach
Richfield
Inglewood
Montebello
Cat Canyon
Lost Hills
McKittrick
Kern Front
Dominquez
‘Other

TABLE 1-1

THERMAL EOR PRODUCTION IN CALIFORNIA

County

Kern

Kern
Fresno
Monterey
Kern

Kern

Los Angeles
Kern

Orange
Orange

Los Angeles
Orange

Los Angeles
Los Angeles
Santa Barbara
Kern

Kern

Kern
Orange

Current Gross

1985-1990 Production Rate

Base Case
Net Production

Total Potential
Gross Production

Production W/0 Constraints Under Advanced
(B/D) (B/D)1? Case (B/D)?
55,000 133,000 189,000
73,000 123,000 187,000

4,000 24,000 125,000
31,000 41,000 66,000
11,000 19,000 33,000

small small 31,000

-- 1,000 26,000

1,000 11,000 20,000

2,000 -- 20,000

small 4,000 20,000

-- - 13,000
- -- 5,000
-- 2,000 4,000
-- -- 4,000

8,000 - 4,000

small small 3,000

5,000 1,000 3,000

3,000 -- 2,000

- -- 1,000
69,000 71,000 173,000

1/ The Base Case assumes that marketing and emissions problems can be overcome.

2/ The Advanced Case assumes certain technological advances in thermal EOR.

SOURCE: Adapted from Lewin and Associates, Inc., "Discussion of Thermal 0il

Recovery Opportunities in California,” April 10, 1978.
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sulfur oxides (SOX), nitrogen oxides (NOX), and particulates. In additiom,
oilfield wellheads can emit hydrocarbons (HC), depending on the degree

of control employed.

In the past, most steam generators were operated without specific add-on
~control devices. Recently, however, environmental regulations and
continued growth have required air pollution control devices to be
employed in many TEOR fields.  Such control measures have focused on SOZ‘
and HC. 302 has been reduced from new steam generators primarily through
the use of flue gas desulfurization (FGD) equipment (mostly scrubbers).
One FGD unit often serves a commonly manifolded group of 10 to 20 steam
generators. HC controls, on the other hand, are directed at the crude

0il recovery wellheads, pipeline, and storage system; vapor recovery

equipment and floating roof tanks are the common control methods employed.

Although air pollution controls are being instituted in many California
TEOR fields, air quality in these areas often is substandard with respect
to one or more air pollutants. In some cases—-—-primarily concerning

dxidant and sometimes particulate concentrations~~substandard air quality
may be due to "pollution import" from outlying regions. However, 50,,

SOZ, and NO2 concentrations may be partly if not predominately attributable
to EOR activity within the immediate TEOR region. Comnsequently, improving
or maintaining air quality within these areas focuses on emissions from

EOR operations.

In California, TEOR operators (and operators of similar major emitting
facilities) are subject to the regulatibns of three institutionms: the
Region IX U.S. EPA Office, the California Air Resources Board (CARB),
and the local Air Pollution Control District (APCD). Each of these
agencies separately promulgates regulations which affect allowable air
pollution emissions and the degree of new source growth permitted. In

recent years, Federal and State laws governing air quality have grown
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increasingly comprehensive and stringent, requiring TEOR operators to
attain and maintain ambient air quality standards (AAQS) established by
Federal and State agencies. One of the newer and more far-reaching
requirements has been the institution.of stricter permif programs for

new sources. For example, all operators of a new source must conduct a
thorough analysis of the source's air quality impact. Uniquely, in
California, some operators may even be required to monitor emissions to
prove compliance with the AAQS. These monitoring programs enable regulating
agencies to review the effect a new source may have in a given area.
Accordingly, ambient air quality monitoring is expected to play an

increasingly important role in new source permit programs.

1.2 SUMMARY AND CONCLUSIONS

In California, the status of ambient air quality is a critical factor
influencing the level of potential growth in each TEOR area. Nevertheless,
existing monitoring networks in TEOR regions generally are not uniform;
each network is subject to the particular regulatory demands of a specific
area. Consequently, the.quality and usefulness of data collected in
different TEOR fields varies widely, making a comparative assessment of
monitoring networks difficult. The approach used in this report was to
survey the adequacy of monitoring networks according to specific screening
criteria shown in Table 1-2. The results of this survey are highlighted
as follows:
® Ambient air quality monitoring has not played a critical role

in past siting of TEOR facilities. Siting often was based on

air quality information derived from air dispersion modeling.

To date, no permits have been denied due to the absence of air

quality data. However, several air quality issues in Kern
County are affecting recent permitting actions.

@ DSome standing networks may have trouble meeting current permit
requirements. To date, the amount and quality of ambient
monitoring required by regulatory agencies has varied and most
EOR production areas have not developed monitoring networks
which are consistent between regions. Also, municipal economic



TABLE 1-2

SCREENING CRITERIA USED IN ANALYSIS
OF TEOR MONITORING

Have Any Permits Been Denied Due to the Absence
of Suitable Air Quality Monitoring Data

Are Standing Monitoring Networks Capable of
Supplying All Data to Meet Current Permit
Requirements '

Are Monitoring Networks, Both Planned and
Operating, Capable of Meeting Anticipated
Permit Requirements, Including Possible
New Standards

Are Standing Monitoring Networks Capable of
Supplying Data that Allow Air Quality Trends
Predictions in Support of TEOR Expansion
Plans

Are Standing Monitoring Networks Recording
Air Quality Data Accurately According to Estab-
lished Guidelines



constraints have influenced the extent to which some public
networks have developed. Specifically, at least one county--
Monterey--does not have an adequate monitoring network to meet
present permit requirements.

@ Most monitoring networks do not measure pollutants which
presently are not regulated but which may have standards
proposed in the future. This may be a shortcoming only in
cases in which a possible standard may affect TEOR growth.

For example, most monitoring networks in the TEOR regions are
not prepared to measure respirable particulate concentrations
in anticipation of a tentative standard for these pollutants.
For this reason, issues regarding this possible standard in
the TEOR fields cannot be addressed prior to possible proposal.

e Most monitoring networks in the TEOR regions do not allow
comprehensive air quality trend predictions. Thus, most
present monitoring networks in the TEOR regions are not suffi-
cient to effectively determine the air pollution carrying
capacity of the production fields; only areas already experiencing
moderate to high growth are being monitored.

e Many monitoring networks are ambient air quality monitoring
networks and therefore are not sufficient to accurately measure
source-receptor relationships; for this reason, the sources of
many TSP violations are difficult to determine.

® Most monitoring networks accurately record air quality data.
However, controversy exists concerning the ability of sulfate
monitors to accurately measure sulfate concentrations. Many
of the older sulfate monitors (i.e., glass fiber filters)
employ filter mediums which may misrepresent actual ambient
sulfate concentrations. These filters have been found to _
cause a catalytic reaction of SO, and particulates to form SO,
on the filter medium itself. AccCurate filter mediums are
available (e.g., teflon and other mediums) but are not yet
employed at many stations.

Several factors will contribute to the increasing importance of moni-
toring: (1) the degree and importance of growth in TEOR regions; (2)
the increasing regulatory reliapce placed on monitoring, particularly in
regard to recent State ambient standards (SOZ and short-term N02) and
possible future Federal regulations (new PSD standards, possible short-

term NO2 standards); and (3) the changing status of air quality within
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TEOR regions.* Each of these factors will encourage regulatory agencies
and TEOR producers to increase network size in growing EOR regions.
Moreover, the amount of public agency involvement--whether funding a
large or small network--will determine the relative contribution (in

tems of monitors) needed by the private TEOR producers.

Although TEOR producers desire to keep costs to a minimum, several
improvements to the existing»monitoring networks may be:needed over the
near-term. ' Table 1-3 provides a summary of suggested imiprovements to
existing monitoring networké. _Section 4.3 discuésea these récommendations
in more detail. In addition to these specific recommendations, the

following improvements also are suggested:

e Monitoring personnel sould consider employing non-reactive
filter mediums (e.g., teflon filters instead of conventional
glass filters) in sulfate monitors to mitigate inaccuracies in
sulfate measurements.

8 TEOR operators should establish at least one dichotomous
sampler (to measure respirable particulates) in the high—-growth
TEOR regions to address issues relative to this tentative
standard.

e Regulatory agencies should establish sound quality assurance
programs to ensure that monitoring networks consisting of
private and public stations measure pollutant data in a con-
sistent manner.

@ All regulatory agencies involved in new source permit review
programs should establish clear guidelines on the amount and
quality of monitoring data needed. Furthermore, such agencies
should offer information on the amount and quality of monitoring

data needed to determine the pollution carrying-capacity of a
field.

% A recent U.S. District Court ruling may place even greater importance

on monitoring (Alabama Power Company vs. Douglas M. Costle, No. 78-1006,
U.S. Court of Appeals for the District of Columbia, June 18, 1979). In

that decision, the court charged that the regulations for use of monitoring
data fall short of Clean Air Act requirements. The PSD regulation requires
monitoring only to determine whether an applicable NAAQS will be exceeded.
The Court ruled that Section 165(e) (2) of the Clean Air Act requires
monitoring data for determining. actual or potential violations of the
allowable increments. New PSD regulations being proposed by EPA will
reflect that decision.
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The recommendations presented reflect a belief that ambient air quality
monitoring will serve as an increasingly important factor in determining
new source growth. However, it must be pointed out that the degree of
monitoring required of TEOR producers ultimately is determined by the
local regulatory agency. In general, new source pemmit monitoring is
voluntary, although several operators (Getty, Shell, and many of the Cat
Canyon producers) are required to prove compliance with State and Federal
AAQS through menitoring. Rarely does the regulatory agency (EPA or
APCD) require pre~construction monitoring if preliminary modeling or
other data indicate the new source would not pose a threat to AAQS.
Primarily, new sources rely on data obtained from existing networks, the
majority of which are publicly funded by regulatory agencies. However,
because the purposes of the agency conducting monitoring and that of the
EOR producer often do not coincide, public networks may not always suit
the needs of the EOR producer. In these cases and, as TEOR growth
occurs and air quality issues become more sensitive and crucial to
_expansion, the need for privately conducted TEOR monitoring networks may

increase.
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2., AMBIENT AIR QUALITY MONITORING:
GENERAL PURPOSE AND REQUIREMENTS RELATED TO
FEDERAL AND STATE REGULATIONS

2.1 INTRODUCTION

Ambient air quality monitoring is a data gathering function. The essen-
tial use of ambient monitoring is to characterize the quality of air
with respect to cne or more pollutants at specific locations. Within
the regulatory structure of the Clean Air Act (CAA), ambient monitoring
is used in two fundamental areas: 1) to assess existing air quality in
support of developing appropriate air pollution control strategies on a
regional basis, and 2) to aid in determining the impact of new sources

on air quality within a given region.

This section discusses the purposes and requirements of ambient air
monitoring with respect to the above two functional areas. Although
this report primarily deals with the use of ambient monitoring as an
element of new source permitting, it also is helpful to understand the
role of monitoring as a tool for the EPA and states to develop appro-
priate air pollution control strategies. Thus, this section discusses
ambient monitoring with respect to both new source permit requirements
and the Federal and state monitoring network established by the CAA and

subsequent regulations.

The first part of this section reviews EPA's proposed ambient air quality
monitoring program to be established as an element of individual State
Implementation Plans (SIP's). The review focuses on two aspects of the
regulations: 1) the rationale behind the newly proposed Federal and
state air quality network and 2) the responsibility for reporting ambient

air quality data.



The latter subsections of Section 2 provide: 1) an overview of the
Federal and State permitting process for new or modified stationary
sources and 2) a description of the criteria for pre-construction ambient

monitoring for new or modified stationary sources.

2.2 THE AMBIENT ATR MONITORING SURVEILLANCE SYSTEM

2.2.1 Background

The CAA mandates that a Federal and State ambient air quality monitoring
program be initiated as part of each state's SIP. The function of this
monitoring program is to aid the development of air pollution control
strategies and to characterize the quality of air with regard to national
and local ambient air quality standards. The regulations proposed by
EPA establish both State and Local Air Monitoring Stations (SLAMS) and
National Air Monitoring Stations (NAMS).*

The rationale behind the establishment of the SLAMS network is as follows:
e To provide EPA with the necessary data to develop air pollution
control strategies for the attainment and maintenance of

National Ambient Air Quality Standards (NAAQS)

e To provide each state with enough flexibility within the
system to conduct special purpose monitoring studies (SPM)

o To provide a network that is more responsive to data needs and
resource constraints

e To ensure a uniform framework for the submission of the air
quality data

e To provide EPA with data of high quality through the imposition
of a uniform sampling procedure.

* 43 Fed. Reg., 34892 (August 7, 1978).
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The NAMS, on the other hand, are proposed specifically to meet the re-
quirements of section 319 of the CAA. In brief, this section institutes

a unifomm approach to all aspects of air quality monitoring and establishes
a national monitoring system to provide EPA with timely data upon which

to base national assessments and trends analyses.

2.2.2 State and Local Air Monitoring Stations (SLAMS)

As mentioned, the purpose of the SLAMS network is to improve the overall
efficiency of the existing ambient air quality system and improve cost-
ef fectiveness., It therefore is intended that the SLAMS network 1) be
evaluated on an annual basis; 2) be modified easily to meet changing
data needs via the addition, deletion, or relocation of monitoring
stations; and 3) reduce the number of stations from the existing network,
thereby rendering the SLAMS network more efficient and cost-effective.

In addition, reducing in the number of stations will free stations for

use by states in Special Purpose Monitoring (SPM) studies (see Section
2.2.4).

The general objectives of the SLAMS network are summarized below:

e To determine the highest pollution concentration expected to
occur within areas covered by the network

@ To determine representative pollution concentrations in areas
of high population density

o To determine the impact on ambient pollution levels of significant
sources or source categories

®# To determine general background (baseline) levels for criteria
pollutants.

The proposed regulations require that an annual SLAMS summary report be

submitted to the National Network Air Data Bank (NADB) by July of the
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following calendar year. The specific information required in the

annual report corresponds to the general objectives of the system.*

The compliance date for the submittal of an annual report, as opposed to
the interim and current quarterly report, applies to data collected
during the 1981 period. The proposed regulations recognize the dif-
ferent data that may be needed by each of the EPA Regional Offices.
Accordingly, the proposed regulations provide the EPA regional offices
with the authority to obtain individual data values or summaries as

deemed necessary.

The proposed compliance date for the submittal of the SIP revision
providing for a SLAMS network is January 1, 1980. Final completion of
the SLAMS network, however, is not necessary until January 1, 1983.
Since NAMS will contain the more important stations in the SLAMS network,
the NAMS are required to be in operation sooner than the other stations
in the SLAMS network (the deadline for completion of the NAMS network is
January 1, 1981). For the interim period, the proposed regulations
require that all monitoring stations currently described in each SIP be
kept in operation until the respective SIP revision is submitted on

January 1, 1980, and subsequently approved.

2.2.3 National Air Monitoring Stations (NAMS)

To provide EPA with timely data upon which to base national assessments
and trends analyses, the proposed regulations establish a National
Monitoring Network. The NAMS are to beboperated by the states and will
consist of certain select stations of the SLAMS network from which data
would be reported on a quarterly basis. The stations selected as NAMS

will be based on urbanized population and pollutant concentration levels.

* Appendix F to 40 CFR, Part 58, specifies the information to be in-
cluded in the annual summary report.



The procedures for submittal of the NAMS data will be developed between

the state and the appropriate EPA regional office.

The proposed regulations stipulate that a description of the NAMS network
be submitted by January 1, 1980. The description will not be part of

the SIP revision even though the two submittal deadlines coincide.

2.2,4 Other Monitoring

EPA has the perogative to operate ambient air monitors in instances in
which states have failed to locate and operate a monitor. This peroga-
tive may be exercised if a state fails to locate SLAMS in areas where
the EPA regional office deems it necessary and/or fails to locate NAMS
in areas from which data is necessary to meet EPA's national data needs.
In addition, the new requirements are intended to provide flexibility in

the SLAMS program to meet changing stations.

Reducing the number of stations in the SLAMS network to only those that
are truly necessary for SIP purposes should free some stations which the
state could use for special studies (special purpose monitoring SPM).
SPM stations will not be subject to any EPA requirements unless data are

to be used for SIP purposes.

2.2.5 Procedures and Network Design For Surveillance Monitoring

As discussed, NAMS are comprised of an established network of SLAMS
(Sec. 2.2.3). The primary objective of NAMS is to measure pollutant
concentrations affecting population and to assess nationwide pollution
trends. Generally a larger number of NAMS stations are needed in more
polluted urban and multisource areas. SLAMS data, on the other hand,
are used primarily for nonattaimment decisions/analysis in specific
geographical areas. The actual number of monitors depends on local

factors such as meteorological topography, urban and regional air quality
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gradients, and the potential for significant air quality improvement or
degradation. Both NAMS and SLAMS employ similar siting criteria; selection
is based on population and ambient pollutant levels. Tables 2-1 and 2-2
give examples of the approximate number of surveillance monitors needed

to characterize national and regional 802 and TSP pollution levels and

trends, based on EPA criteria.

Generally, air surveillance monitoring is governed by somewhat different
criteria than monitoring designed for '"nmew source" permitting. Moni-
toring under Prevention of Significant Deterioration (PSD) guidelines

(see Sec. 2.3.1) is performed specifically to provide a baseline against
which to model a source's impact. Specific site location is a crucial
element of PSD monitoring. (This is more fully discussed in Sec. 2.3.3.1.)
On the other hand, surveillance monitoring under SLAMS and NAMS is

designed to evaluate impacts from a large number of sources in a region.

It should be noted that although the importance of NAMS/SLAMS surveil-
lence monitoring should be understood, its purpose and practice is not
the focus of this report. For further information on NAMS/SLAMS surveil-
lence monitoring, EPA's Proposed Regulatory Revisions on Air Quality

Surveillence should be consulted (43 FR 34892, August 7, 1978).

2,3 FEDERAL AND STATE MONITORING PROGRAMS REQUIRED IN SUPPORT OF
PERMITS FOR NEW OR MODIFIED SOURCES

2.3.1 Background

The CAA stipulates that each state establish a permitting program (in
‘their SIP) for new or modified stationary sources. The purpose of such
a program is to ensure that new or modified sources do not prevent the
attainment or maintenance of ambient air quality standards as a result
of emissions from the facility. The New Source permit procedures as
required by the CAA is summarized in Figure 2-1. The figure illustrates

the role PSD monitoring is designed to play in procuring pemmits.
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As an element of the permitting process, monitoring is designed to be
used as an aid in determining source Compliance with air pollution
standards. The permitting process essentially is comprised of three
elements. First, baseline monitoring is conducted to determine the
status of air quality prior to the facility's construction or operation
which, in turn, serves to determine the stringency of emission regula-
tions governing sources. In addition, such monitoring may be employed
with dispersion modeling to determine the source's anti¢ipated impact.
Note that new monitoring is not always required; instead, the most
current monitoring data obtained from ambient air quality networks may
be used as a substitute if shown to be adequate and representative of an
area expected to be impacted. This policy is discussed in Sec. 2.3.4.
Second, the operator must prove compliance with all applicable Federal
and state emission limitations for any other facilities owned by the
same operator. Third, an air quality impact analysis must be conducted
to prove that the proposed facility will not adversely affect the attain-
ment or maintenance of regional air quality. 1In California only, a
fourth element exists in the permit procedure; operators may be required
to conduct post construction monitoring to ascertain the facility's

compliance with all applicable ambient air pollution regulations.

While reviewing the general monitoring criteria stipulated by Federal

and State new source permitting requirements, it is important to note
that while overall monitoring program concepts are similar--regardless

of source and regional air quality--parameters such as source type,
regional air quality, and local requirements affect the design of specific

monitoring networks on a case-by-case basis.

2.3.2 General Permit Monitoring Procedures

CAA requires the owner/operator of a major new source (defined by the
act as any of the facilities listed in Table 2-3 or modified existing

sources) to gather and analyze air quality data for the area surrounding
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TABLE 2-3

MAJOR EMITTING FACILITY DEFINED UNDER CAA PSD REGULATIONS

A "Major Emitting Facility" is any one of the following 28 stationary
sources of air pollutants which emits or has the potential to emit

100 tons/yr or more of any air pollutant:

Coal Cleaning Plants
Portland Cement Plants
Kraft Pulp Mills
Primary Zinc Smelters
Iron Mill Plants
Steel Mill Plants
Primary Aluminum Ore Reduction
Plants
Primary Copper Smelters
Municipal Incinerators
Hydrofluoric Acid Plants
Sulfuric Acid Plants
Nitric Acid Plants
Petroleum Refineries

Lime Plants

® Fossil-Fuel Fired Steam Generators ® Phosphate Rock Processing

Plants

Secondary Metal Production
Facilities

Chemical Process Plants

Fossil-Fuel Boilers

Petroleum Storage and Transfer
Facilities

Glass Fiber Processing Plants

Charcoal Production Facilities

Coke Oven Batteries

Sulfur Recovery Plants

Carbon Black Smelters

Primary Lead Smelters

Fuel Conversion Plants

Sintering Plants

The term "Major Emitting Facility" also indicates all sources other than
those listed above, with the potential to emit 250 tons/yr or more of

any air pollutant.
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the proposed facility. Existing data may be used if approved by the
reviewing agency or monitoring may be required both prior to and after
source construction. Should preliminary modeling indicate that the

proposed source may impact AAQS, monitoring data to show actual baseline

air quality concentrations may be desirable.

The air quality data and analysis are to be submitted to the appropriate
state or local office responsible for "new source" permitting, as desig-
nated in the respective SIP. Presently, the appropriate EPA regional

of fice is responsible for reviewing sources under PSD and nonattainment
regulations. However, states may assume this responsibility once revised

SIP's are approved.

The purpose of PSD monitoring is to provide adequate information on air
quality for the area surrounding the proposed facility. The Federal
guidelines require analysis of all pollutants for which a NAAQS exist
(except hydrocarbons): total suspended particulates (TSP), sulfur

dioxide (502)’ carbon monoxide (CO), photochemical oxidants (OX), nitrogen
dioxide (NOZ)’ and lead (Pb). Other pollutants regulated by a state

also may require analysis and/or monitoring.

2.3.3 Network Design of Monitoring Programs

2.3.3.1 General Network Design

The number and location of monitors are based on a case~by-case deter-
mination by the owner or operator and should be reviewed by the permit
granting authority prior to implementing the network. When reviewing
the overall design of the PSD/nonattainment monitoring metwork for
pemit requirements, characteristics of the emission source, the
surrounding terrain, meteorological conditions, and other such factors
must be considered. The number of sites will be directly related to the
expected spatial variability of the pollutants in the areas of study and

will be agreed upon by the applicant and by the local pemmitting agency.
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To determine the location of each monitoring station, it is suggested
that the owner of the source first consult with the local permit granting
authority to discuss use of appropriate dispersion modeling techniques
and to estimate the air quality impact of the proposed source (and any
existing sources within the impact range of the proposed source) for
each pollutant averaging time. The modeled pollutant contribution of

the proposed source should be analyzed in conjunction with contributions
from existing sources to determine the location of maximum pollutant
concentrations. Monitoring then should be conducted in or as close to

these areas as possible.

In general, the network design--including the number and location of
monitoring sites--will depend upon the area being studied (i.e., urban

or remote). Table 2-4 presents examples of some monitoring networks
commonly used or suggested under PSD guidelines. For urban or near-urban
areas close to existing sources of pollutants, more monitors generally
are needed because of the variability in emissions and the resulting
variability in air quality concentrations. The existing sources in

these areas and their impacts on the population must be considered along

with the averaging times for each pollutant.

For remote areas in which the permit granting authority has determined
no significant sources exist, a minimum number of monitors usually are
used (e.g., one or two at most). Also, some concessions may be made on
the location of these monitors. Since the maximum impact from remote
sources would occur in remote areas, the monitors may be located based
on convenience or accessibility near the source rather than near the
maximum impact area. However, the maximum impact area is the preferred

location.

With regard to the type of monitoring equipment used, all ambient air

quality monitoring must employ continuous Reference or Equivalent Methods,
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with the exception of TSP for which continuous Reference or Equivalent
Methods do not exist. For TSP, samples must be taken in accordance with
the Reference Method.* Appendix D lists the accepted Reference and

Equivalent monitoring methods published by EPA.

With respect to frequency of sampling, continuous analyzers must be used
for SOZ’ Cco, NOZ’ 03, and meteorological parameters. Thus, continuous
sampling (over the time period determined necessary) is required. For
TSP, daily sampling (i.e., one sample every 24 hours) is needed except
in areas where the applicant can demonstrate that significant pollutant
variability is not expected. In these situations, a less frequent
sampling schedule may be allowed. However, a minimum of one sample

every six days will be required for these areas.

2.3.3.2 Meteorological Monitoring

At least one year of meteorological data should be available for input

to dispersion models used in analyzing the impact of the proposed new
source on ambient air quality. In some cases, representative data are
available from sources such as the National Weather Service. However,

in many situations, on-site data collection may be necessary. Meteoro-
logical monitoring, as in the case of ambient air quality monitoring,
must adhere to the EPA procedures in effect at the time of the monitoring

and must conform to all quality assurance practices.

2.3.3.3 Quality Assurance

The owner or operator of the new source, in performing the required
monitoring, must adhere to EPA's quality assurance program to ensure
data precision and quality.** The quality assurance program basically

requires the operator of the monitoring system to: 1) demonstrate, upon

* 40 CFR 50, August 7, 1978.
%% This program is fully described in Appendix B, 40 CFR 58.
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the reporting of the data, that all measurements were made within accept-
able control conditions, and 2) provide, via an independent auditor, an

assessment of the resulting data for precision and accuracy.

2.3.3.4 Data Reporting

The recorded air quality and meteorological data must be reported to the
permit granting authority at the time of the permit application but can
be reported every three months during the monitoring program. However,
the actual reporting frequency should be based on an agreement between

the applicant and the pemit granting authority.

The applicant should submit summaries of the air quality and meteo-
rological data in a form compatible with the applicable averaging times
of the increments and NAAQS. As an example, the following format is
considered adequate for reporting recorded 802 data: a frequency distri-
bution of three-hour and 24-hcur values, monthly arithmetic means, and
the arithmetic mean for the entire sampling period, along with the
number of one-hour observations recorded. In addition, all raw air
quality data (e.g., one-hour values for continuous analyzers, 24~hour
values for TSP) should be submitted in hard copy. The quality assurance
data, including precision and accuracy calculations, should be submitted

for each site along with the summarized air quality data.

2.3.4 Use of Existing Air Quality Data or Meteorological Data

If existing monitoring data are shown to represent the area under consi-
deration and concur with appropriate criteria, the data can be used to
meet the pre-construction monitoring requirements. Such data may comprise
the following.

1. Data collected by a state or local air pollution control
agency.
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2. Air quality data collected by a source under PSD requirements
provided the data are no older than two years at the time of
permit application and are considered representative of current
conditions. However, data older than two years may be used if
it is updated by the use of models.

3. TSP data being collected by a state agency or local agency may
be used if it is supplemented when necessary by new monitoring
if sufficient sampling is not being conducted.

4, Meteorological data collected by the National Weather Service
or by a source under PSD requirements.

Existing data used in these instances do not have to meet the quality
assurance requirements previously discussed. Nevertheless, until the
SLAMS and NAMS networks are in operation, the permit granting authority
must decide if "historical' data are valid for determining the air

quality status of a particular area.

2.4 AMBIENT AIR MONITORING IN CALIFORNIA

2.4.1 Public and Private Agencies Involved in Ambient Air Monitoring

Federal, state, and private agencies all are involved in ambient air
monitoring in California. Govermment agencies concerned with the protection
and monitoring of ambient air quality standards are the Region IX EPA
Office, the California Air Resources Board (CARB), and the local Air
Pollution Control Districts (APCD's). Private companies concerned with
local ambient air quality include the various oil companies involved in

EOR operations and/or their contractors involved in monitoring.

The regional EPA office is responsible for reviewing programs designed
to protect NAAQS. The regional EPA office is not directly in charge of
any monitoring activity. EPA receives quarterly data reports from key

SIAMS also serving as NAMS for use in trends analyses.
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The CARB overviews the maintenance of Federal and State Air Quality
Regulations. CARB's functions include promulgating state standards,
reviewing air programs and expenditures, coordinating APCD activities,
and implementing certain monitoring programs. The monitoring network
implemented by CARB is designed to assess statewide air quality status
with respect to Federal and State AAQS. In addition to directly-run
monitors, CARB also receives data from APCD-run networks. Based on data
received from the available monitoring network, the agency may assess

trends in statewide air quality and may propose model rules and regu-

lations.

The local APCD's adopt and enforce rules and regulations promulgated by

4the local agency or CARB. 1In California, the APCD's are the key agencies
responsible for insuring attaimment/maintenance of all AAQS. Individual
APCD's operate and maintain separate monitoring networks to establish

the air quality status for their respective region and to satisfy SLAMS
requirements. In general, each APCD encompasses a county within California.

Table 2-5 lists the APCD's and their regional offices.

Finally, certain private groups operate air monitoring equipment in
California, primarily in support of new source permit information. Such
groups include the various o0il companies involved in EOR activities
(e.g., Belridge 0il and Getty 0il) and/or their contractors (e.g.,

Science Applications, Inc.).

2.4.2 California New Source Permit Requirements

The intent behind New Source permitting is to provide responsible regu-
lating agencies sufficient information to: 1) determine whether the
applicable facility will significantly affect ambient air quality, and
2) to demonstrate that sufficient controls will be employed at the
facility in order to insure the attainment/maintenance of all state and

Federal ambient air quality standards. Ambient air quality data is a
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TABLE 2-5
LIST OF CALIFORNIA APCD'S

¢ Great Basin Valley Air Basin Northeast Plateau Air Basin (Cont.)

- Great Basin Unified APCD - Shasta County APCD
o Lake County Air Basin - Siskiyou County APCD
- Lake County APCD e Sacramento Valley Air Basin

Lake Tahoe Air Basin

- E1 Dorado County APCD

- Placer County APCD
Mountain Counties Air Basin

- Amador County APCD

- Calveras County APCD

- E1 Dorado County APCD

- Mariposa County APCD

-~ Nevada County APCD

- Placer County APCD

-  Plumas County APCD

-~ Sierra County APCD

- Tuclumne County APCD
North Central Coast Air Basin

- Monterey Bay Unified APCD

e North Coast Air Basin

~ Del Norte County APCD

- Humboldt County APCD

- Mendocino County APCD

- Northern Sonoma County APCD

- Trinity County APCD
Northeast Plateau Air Basin

- Lassen County APCD

- Modoc County APCD

2-20

- Butte County APCD

- Colusa County APCD

- Glenn County APCD

- Sacramento County APCD
- Shasta County APCD

- Sutter County APCD

- Tehama County APCD

- Yolo-Solano County APCD
- Yuba County APCD

San Diego Air Basin

San Diego County APCD
San Francisco Bay Area Air Basin
- Bay Area APCD
San Joaquin Valley Air Basn
- Fresno County APCD
- Kern County APCD
- Kings County APCD
-~ Madera County APCD
- Merced County APCD
- San Joaquin County APCD
~ Stanislaus County APCD
- Tulare County APCD

@ South Central Coast Air Basin

- San Luis Obispo County APCD



TABLE 2-5 (Continued)

South Central Coast Air Basin (Cont.)
- Santa Barbara County APCD
- Ventura County APCD
South Coast Air Basin
- South Coast AQMD
Southeast Desert Air Basin
* - Imperial County APCD
- Kern County APCD
- Los Angeles County APCD
- Riverside County APCD
- San Bernardino County APCD

2
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critical component of the first item, i.e., the air quality impact

analysis.

Air quality impact analysis is composed of two elements: 1) monitoring
data to provide information on current (baseline) air quality; and 2)
atmospheric dispersion modeling utilizing baseline monitoring data to
predict maximum plant impact on ambient air quality. Atmospheric dis-
persion models usually are computer-run and may be selected from several
"agency-approved" models (prior to using such models in an impact analysis,
the applicant should consult appropriate reviewing agencies on the

model's suitibility.) Ambient air quality data, including meteorological
data, may be obtained from existing monitoring sites (if suitable) or a

new monitoring network (see Sec. 2.3.4 for a list of acceptable data).

Monitoring requirements ultimately are detemmined by the permit granting
authority. Presently the EPA reviews permits, but the local APCD will
become the pemmit review agency upon revision of the California SIP,
Monitoring data for Federal and/or State promulgated pollutants may be
reqﬁired by a reviewing agency. 1In addition to the seven criteria
pollutants assigned NAAQS, California has promulgated ambient standards
for sulfates (SOZ), hydrogen sulfide (HZS)’ and ethylene (C2H4). The
National and California AAQS and their averaging times are given in

Appendix B.

2.4.2.1 Sources Covered, Agencies Involved

An owner/operator of a new or modified facility must apply for a construc-
tién (and/or operation) permit from the Region IX EPA Office. FPA will
continue to issue permits until the California SIP is revised, making

the local APCD the sole permit granting authority. Presently the EPA
tries to cooperate as closely as possible with local APCD's when deter-

mining an applicant's eligibility.

2-22



All sources are covered by local permit regulations and must submit an
application, regardless of size. So-called major emitting facilities,
however, must submit substantial additional permit information in their
applications under New Source Review (NSR) procedures. Table 2-6 lists
local APCD criteria defining major emitting facilities subject to NSR

for the major EOR producing counties.

2.4.2.2 Information Required

Appendix B enumerates the information required under both regional EPA
and local APCD permit processes. The Region IX EPA permit process is
based on PSD procedures outlined in the CAA and subsequent rules. The
local APCD permit information is based on CARB's "List and Criteria".
Major emitting facilities must submit additional information over that

required from non-major sources.
Pre-application meetings should be held with each responsible agency to
clarify authority, information responsibility, data requirements, and

procedures to prevent permit delays.

2.4.2.3 Monitoring Requirements Affecting EOR Development

An owner/operator of a new EOR facility is subject to all permit re-
quirements previously discussed. The applicant must file an application
with the Federal and local permitting agency and assess the potential
impact of source on existing air quality. Federal regulations (40 CFR,
August 1978) stipulate that an adequate impact analysis should contain
monitoring data for at least one full year; however, in special cases,
(usually interpreted as a minimum of four months) data gathered over a

representative portion of the year may be judged sufficient.* It is the

* Data should be collected for monitoring programs conducted for
at least one year prior to the submission of the application to
construct. However, under some circumstances, less than one
year of air quality data may be acceptable., This will vary

(continued on 2-25)
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POLLUTANT LIMITATIONS TO DETERMINE APPLICANTS

TABLE 2-6

SUBJECT TO NSR IN CALIFORNIA¥*

Pollutant
TSP, SOZ’ NOX, HC,
Pb, HZS’ CZH4

County 1bs/hr 1bs/day 1bs/hr 1bs/yr Comments

Kern 15 - 150 --

Monterey 25 250 250 2500

Fresno 20.2 202.0 202 2204, Precursors to
pollutants limited
to 20.2 1b/hr or
202 1b/day

Orange 25 250 150 1500

Los Angeles 25 250 150 1500

Santa Barbara 10 - 100 -

ata

% Unless it can be determined that the new source will not interfere with -

Federal or State ambient air quality standards for that contaminant.
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responsibility of the applicant to provide adequate monitoring data and
perform an impact analysis. To do this, the applicant may monitor or
choose to use existing monitoring data and model the expected impact the

source will have after commencing operation.

Themmal TEOR recovery operations are a significant potential source of
sulfur dioxide (SOZ)’ nitrogen oxides (NOZ)’ and particulates (assuming
clustering of boilers). Most pollutants are emitted from the crude
oil-fired steam generators; only trace amounts of hydrocarbons and
carbon monoxide are emitted from this source, however. Additional
particulate emissions and some hydrocarbons evolve from respective
fugitive sources, such as unpaved roadways and uncontrolled oil pipeline
vents. In most cases, except for NOX emissions, control strategies are
available to significantly reduce pollutant emissions. For NOX, control

strategies exist but are not yet commonly employed.

When applying for a construction/operation permit, new source applicants
traditionally supply monitoring and/or modeling data on SOZ’ particulates,
and meteorology. Depending on the attaimment status of the area and/or
on the prevailing regulatory posture on oxidant control, new source
applicants may also collect monitoring data on HC and NOx' In most
cases, the responsible regulatory agency attempts to use existing data,

of ten that which is recorded by stations run by the agency itself. When

according to the pollutant being studied. For TSP CO, and
NO, monitoring, less than a full year will be acceptab%e if the
applicant demonstrates through historical data that the data are
obtained during a time period where maximum air quality levels
can be expected. A minimum of four months will be required.
Monitoring for ozone will be required for those months 1n which
the average daily maximum temperatures exceed 20°¢ (68 F) in the
area under study, or for the four months of the year with the
warmest average maximum temperatures for areas where there are
not at least four months with average maximum temperatures
greater than 20°c (68° F).
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new monitoring data may be needed, it is the responsibility of the

permit applicant to establish the network and collect the data.

Information regarding existing monitoring data usefulness and sponsor-
ship of networks is discussed in the following two major sections. It

is the intent of these sections (i.e., the inventory of existing networks
and their adequacy) to present a more complete picture of monitoring

activity in the various TEOR operation areas.
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3. INVENTORY OF AIR QUALITY MONITORING ACTIVITIES
IN CALIFORNIA

This section discusses an inventory of air quality monitoring activities
for areas of California where thermal enhanced oil recovery (EOR) is
either practiced or planned. Appendix A presents tables covering Kern,
Monterey, Fresno, Los Angeles, Orange, and Santa Barbara Counties in
California. The inventory describes the current status of respective
monitoring programs in these counties. Each table indicates the operator/
sponsor of individual monitoring stations, the location of monitoring
sites, the pollutants monitored, the measurement methods used, and the

duration of monitoring activity.

The inventory represents all private and public agencies sponsoring
relevant monitoring activities. Important temporary stations also are
noted on the inventory. However, all major monitoring stations (including
those discontinued after 1974 and before 1978) for the 6 counties are
given in a separate table (Table XV). Most temporary satellite stations

are not reported in the inventory.

3.1 PURPOSE OF THE AIR QUALITY MONITORING NETWORKS

Most air quality monitoring conducted by CARB and the County APCD's is
for general air quality surveillance to satisfy State and Federal re-

quirements.® O0il companies usually operate and sponsor air monitors to

%* The regional EPA requires CARB and the local APCD to submit data
reports for stations designated by EPA as NAMS. NAMS are not noted
as such in this inventory.
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'satisfy permit conditions. Some temporary monitors are operated to
investigate specific air quality questions. For example, in Santa
Barbara County, the Environmental Research Foundation (ERF) is monitoring

to study the air quality impact of high-sulfur fuel combustion (see
Tables XIII and XIV).

3.2 AVAILABILITY OF MONITORING DATA

There are several forms of documentation of the air quality data collected
at the listed monitoring sites: (1) EPA's annual reports of national
ambient air monitoring systems;* (2) state and local agency reports, and
(3) published reports of private operators or sponsors. Generally, the
CARB quarterly reports serve as the most complete source of published
monitoring data in California. The CARB also publishes an annual summary
of air quality data. EPA and other private and public agencies normally
publish only a fraction of the air quality data available, since their

functions and scope of responsibility differ.

Because of the dynamic nature of many monitoring operations, new stations
are continually being established while others are closed after their
particular purpose is fulfilled; it is difficult to keep abreast of the
current status of monitoring stations. Consequently, a considerable
amount of communication with monitoring personnel was necessary to
determine the status of stations. For the most part, the local APCD
served as the most knowledgeable source on this subject, since they
track private and public monitoring networks (for permitting purposes

and to determine ambient air quality status, respectively) in their

jurisdiction.

* See 43 Fed. ng,, 34892 (August 7, 1978) for a description of the
recently proposed (revised) national air monitoring system.
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Most difficulties in compiling data for the air quality monitoring
inventory are related to the fact that no single personal communication
or general reference source provided all the complete and current informa-
tion for any one item, i.e., location, sponsor, etc. Information about
the specific analytic procedures used to measure pollutants at moni-
toring stations was particularly difficult to obtain since many monitor-
ing stations in southern California are being converted from conven-

tional "wet" chemical methods to more precise chemiluminescence and

chemical methods.

3.2.1 Review Process

To ensure that the data presented in the tables were correct and up to
date, a preliminary inventory was prepared and sent in November 1978 for
review by all parties concerned with EOR activities in California.

Table 3-1 lists the companies and agencies requested to review the draft
document and submit any corrections, deletions, and additions to the
data in the draft. In addition, comments were solicited regarding the
adequacy and format of the draft and any other pertinent data, including
purpose of station and plans for future stations. The tables in the
preliminary draft were structured as they appear in Appendix A. Known
data gaps were clearly indicated on the draft with question marks. The

review period lasted approximately 17 days.

Many helpful responses were received from CARB (Sacramento Office), the
SCAQMD, the Monterey APCD, the Santa Barbara APCD, Getty 0il Co., Chevron
0il Co., Belridge 0il Co., and Shell 0il Co. (through SAI). CARB and

the APCD's comments were varied. Both agencies madé corrections on the
draft pertaining to outdated sampling methods listed. For example, in
Los Angeles and Orange Counties, many of the OX monitoring stations pre-
viously incorporating the potassium iodide (KI) or wet chemical sampling
method now monitor with ultraviolet photometric (UP) equipment. Similar

corrections on method changes were given for many SO0, and NOx (NOZ/NO)

2
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TABLE 3-1

COMPANTES AND AGENCIES REQUESTED TO REVIEW THE DRAFT DOCUMENT

0il Companies e Private Agencies

- Belridge 0il Co. - Science Applications, Inc.

- Shell 0il Co. - Environmental Research Foundation
- Aminoil USA, Inc. e Governmental Agencies

Getty 0il Co.

U.S5. DOE, Oakland Office

Circle 0il Co. - The EPA, Regional IX Office

Conoco - The California Air Resources Board
Chevron 0il Co. ' - Kern County APCD

Exxon 0il Co. - Fresno County APCD

Gulf 0il Co. - Santa Barbara APCD
Chanslor-Western 0il & - Monterey Bay Unified APCD
Development

~ South Coast Air Quality Management
Arco 0il Co. District

Occidental Petroleum
McCullock 0il Co.
Sun 0il Co.

Tenneco 0il Co.
Mobil 0il Co.

Texaco 0il Co.

Union 0il Co.

Hﬁsky 0il Co.
General Crude

The Western 0il and Gas Association



Other comments received during the review are summarized below:

e The CARB noted that when particulates are man-made, the Coeffi-
cient of Haze (COH) and TSP measurements appear to correlate
well enough to use the AISI tape sampler as an indicator of

TSP levels. An AIST tape sampler is used to measure Coeffi-
cient of Haze (COH).

e Belridge 0il Co. informed us of the company's plans to install
TSP, SOZ’ NO_, and HC monitors in Kern County to meet anticipated
permitting requirements accompanying the company's planned
growth in that area. (The costs for equipment, installation,
and labor to operate their station are given in Appendix C.)

e The Getty 0il Company commented that they plan to install two
new monitors in the Kern fields-~a CO and a MET sampler to
measure turbulence (TURB).

e CARB wad APCD's corrected much of the data relating to new,

discontinued and satellite stations, and the duration of
current stations and their locations.

3.2.2 Adequacy of the Inventory

Data solicited from appropriate parties were provided or discussed. The
inventory, therefore, is believed to represent a genuinely comprehensive
survey of present monitoring activities in Kern, Monterey, Fresno,

Orange, Los Angeles, and Santa Barbara Counties.
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Environmental Protection Agency. Directory of Air Quality Monitoring
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of 1977 Air Quality Data, Gaseous and Particulate Pollutants.

California Air Resources Board. Consideration of a Proposed Model
Rule for Control of Sulfur Oxides and Oxides of Nitrogen from Steam
Generators in the San Joaquin Valley Air Basin. April 26, 1978.

Fresno County Air Pollution Control Districts. "Fresno County Air
Pollution Control District Stations."

Monterey Bay Unified Air Pollution Control District. "Ambient Air
Monitoring Locations inm 1977."

Santa Barbara County Air Pollution Control District. "Air Monitoring
Activity in Santa Barbara County."

South Coast Air Quality Management District. Air Quality and Meteorology:
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Science Applications, Inc. Air Quality Impact of Proposed 0il-Fired
Equipment in the Western Kern County 0il Fields Through Year End 1978.
April 1977.

Getty 0il Company at the Kern River 0il Field. "Air Monitoring
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PERSONAL COMMUNICATION WITH AIR QUALITY MONITORING PERSONNEL

.1 Personal Visits

California Air Resources Board. Allan Goodley, Frank Chester, Fred
Graham, Kingsley Macomber. Sacramento, CA. October 24, 1978.

Environmental Protection Agency (Region IX). Lloyd Kostow, Dana
Becker, Coe Owens. San Francisco, CA. October 23, 1978.
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Getty Oil Company. George Schwartz, Ed Webster, Bakersfield, CA.
October 25, 1978. ,

Kern County Air Pollution Control District. Citron Toy. Bakersfield,
CA. October 25, 1978.

Science Applications, Inc. Ruth Sheridan. La Jolla, CA. October
26, 1978.

Western 0il and Gas Association. Brett Braden (Chanslor Western

0il and Development Co.), Gary Walthall (Union 0il Co.), Duane

Heeren (Getty Oil Co.), Don Shoemberger (Texaco, Inc.), J.D. Worsham II
(Sun 0il Co.), Les Clark (Belridge 0il Co.), and representatives

from several other oil companies. Santa Fe Springs, CA. October

27, 1978.

.2 Telephone Communication

Aerovironment (representing Circle 0il Co.). Mike Chan. Pasadena,
CA.

California Air Resources Board. Dick Lenquist. Sacramento, CA.

Chevron 0il Co. Bruce Beyart. San Francisco, CA.

Getty. Ed Webster and Craig Jackson. Bakersfield, CA.

Kern County Air Pollution Control District. Larry Landis. Bakersfield,
CA.

Monterey Bay Unified Air Pollution Control District. Harold Hillman.
Salinas, CA.

Santa Barbara Air Pollution Control District. Ted Stathackis.
Santa Barbara, CA.

South Coast Air Quality Management District. Bill Holland, Julian
Toon. Los Angeles, CA.

Science Applications, Inc. Dave Ferriera. La Jolla, CA.

Shell 0il Co. Daryl Gunderson.

Texaco, Inc. Unidentified operator at San Ardo oil field.

Mobil 0il Co. Bill Ditman, Mr. Abshier. Pasa Robles, CA.
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4. PRESENT AND FUTURE ADEQUACY OF EOR MONITORING ACTIVITY

4.1 DETERMINANTS BEHIND IMPLEMENTING A MONITORING NETWORK

EOR operators in California are confronted by several factors that may

influence the decision to sponsor a private monitoring network; in
addition to regulatory demands, these include: (1) the presence and
suitability of existing monitoring daﬁa collected by state and Federal
agencies; (2) the air quality status of the region in question; (3) the
ability of an existing monitoring network to provide data useful in
predicting trends in the region, and (4) a motivation to resolve questions
on the quality or implications of data collected by an existing monitoring

network.

With respect to an existing monitoring network, its suitability for air
impact analyses is influenced by such items as the method employed,
i.e., continuous methods are only useful only in permit application
information; the extensiveness of the network, i.e., whether it monitors
all pollutants in key areas; and the purpose of the existing network,
i.e., the network may focus on population areas rather than on oil
production fields. For the state or Federal agency monitoring in an EOR
production area, the size of the network is limited by cost and its own
regulatory priorities.® In certain cases, these priorities do not
include collecting data the EOR operators need for obtaining permits.
Nevertheless, EPA and the local APCD's recognize that monitoring is
costly; consequently, these agencies consistently allow use of existing
data as much as possible for determining ambient impact analyses. Only
when absolutely necessary is new monitoring required for permitting

purposes.

<N
raY

It has been noted that Proposition 13 may have some effect on the
size of monitoring networks run by state agencies.



The second key factor influencing a monitoring decision is the status of
ambient air quality in the region. If a given region is complying with
one or more ambient pollutant standards (for all averaging times) then
the EOR producer anticipating expansion is interested in the so-called
pollution "carrying capacity" of the field (i.e., the margin of ambient
pollution available before ambient standards are violated). Convgrsely,
if a given region is considered "nonattainment' with respect to oﬁe or
more standards, the EOR producer may be interested in determining areas
where violations are not occurring (so-called '"clean" pockets). In both
cases, an existing public agency—spohsored network may not be adequate

for addressing these questions and the EOR producer may desire to imple-

- ment a limited network.

The third key factor influencing a monitoring decision is the ability to
predict air quality trends. Monitoring for trends analysis is quite
similar to monitoring to determine air quality status; trends analysis,
however, requires greater station permanence, since it is important to
collect data over several years. In most cases, only state or Federal
agencies implement long-standing networks, although such networks may

not extend over the areas of interest to EOR producers.

Finally, the EOR producer may be interested in resolving air quality
issues posed by local regulatory agencies. Such issues rarely are
clear-cut and, in most cases, the resolutions are sought jointly by the
producers and agencies. An example of such an issue is a question
concerning the ambient air quality of a particular region. In this

case, the CARB may declare a region nonattainment based on modeling or
data from monitoring stations outside, but nearby, the region in question.
The affected EOR producer may feel that such data are nonrepresentative
and thus implement a small network (perhaps one monitor) to ascertain or
dispute this determination. (Siting of this station likely would receive

guidance from the local APCD and CARB.) In a similar situation, the EOR
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producer may feel that recorded violations in a particular region are
not attributable to his sources and may thus establish a network to
determine the origin of the violations. As mentioned, resolutions of

these and similar issues usually are sought through cooperation of both

parties.

The above-mentioned issues summarize the key considerations which should
influence implementing a privately-sponsored network. Traditionally,
however, the EOR producer in California has been sensitive to only one
factor--the authority of the local regulatory agency to require additional
monitoring. If that agency does not request monitoring by the source
applicant, then no further monitoring is implemented. Rarely have other

issues influenced a decision to sponsor a private network.

The following sections assess the existing EOR monitoring networks in
terms of their present (and recent past) usefulness and future needs.

The section on present assessment concentrates on the ability of the
existing networks to supply suitable air quality data for permit impact
analyses. The section on future needs similarly assesses the networks'
ability to supply new source permit data and also considers their adequacy

in terms of the other issues mentioned in this section.

4.2 PRESENT ASSESSMENT

Table 4-1 summarizes the number and status of air quality monitoring
stations in the major EOR producing counties in California. This table
is based on the monitoring inventory tables contained in Appendix A and
represents all publicly and privately owned stations. However, it
should be noted that this table indicates more than just the monitors
present in the production fields themselves, since county-wide monitoring

has been included if applicable.
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The adequacy of these existing monitoring networks was judged chiefly on
their ability to provide sufficient data for pre-construction permit
needs. In many areas, a comprehensive long-standing (2 years or more)
network has been suitably located to provide EOR producers with the
necessary information. Less commonly, the adequacy of a particular
monitoring network has become a moot issue in cases where there is
sufficient data showing that air quality is so substandard that further

growth effectively is prohibited.

4.2.1 Kern County

Thermal EOR operations in Kern County accounted for approximately 79
percent {167 x 103 barrels/day) of California's total EOR production in
1977 (CARB Staff Report 79-7-1). Many of the major crude oil fields in
Kern County currently employ thermal EOR techniques. These major fields
include Midway-Sunset, Kern River, Mt. Poso, South Belridge, Kern Front,
McKittrick, and Cymric. The Midway-Sunset field is the largest producing
in Kern County and the fourth largest producing in the U.S. Applications
for 300 EOR sources were received by the Kern County APCD last year; one
hundred-fifty applications have been approved and the remaining one

hundred-fifty are pending.

CARB reports indicate that Kern County's air is the state's most polluted
with regard to sulfur dioxide and sulfate concentrations (Carb Staff
Report 79-7-1). Recent concerns have been raised over the status of NO2
in the Kern River Fields. Modeling efforts conducted by SAI for Getty
0il Company (1977) and other West Side Operators indicate NO2 standards
may be in jeopardy in the Midway-Sunset area; monitoring data collected
by Getty 0il Company indicate that NO2 standards are near violation in
the Kern River area (CARB, March 24, 1978). Kern County also is classi-
fied as nonattainment with respect to total suspended particulates (TSP)
and oxidants (OX). Portions of the county are exceeding the Federal

guidelines for HC (APCD Staff, 1979).
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In light of the air quality. status within Kern County, the CARB operates.
two monitoring facilities in the Bakersfield, or central area of the
county, and two facilities in western Kern County (from 1976-1978, CARB
operated 11 temporary stations in the area). Getty Oil company measures
TSP, SOZ’ SOZ, NOX’ HC, and MET in its McKittrick fields. In Bakersfield,
Getty monitors TSP, SOZ’ 804, NOX, HC, and MET. North of Bakersfield,
Getty monitors MET in Kern River and 802 in. Kern Front. Northeast of
Bakersfield, Getty momniters 802 at Kern Bluff. Chancelor-Western 0il

and Development sponsors an 802 monitor in the Cymric oil field. 1In the
Midway-Sunset fields, CWOD sponsors an OX monitor in Taft and a MET and
502 station in Fellows. Shell measures SO2 and MET at Mt. Poso. Belridge
monitors MET and plans to establish a monitoring system at the Belridge
field to record TSP, SOZ’ NOz; and OX data. Other bil companies involved
in SO2 monitoring in the county'include the Circle 0il Company (in
McKittrick), Chevron 0il Company, and Teal Oil Company (in Bakersfield).
Finally, the Kern County APCD operates one TSP and one SOZ monitor im
Bakersfield, and a TSP and SO4 monitor in Taft. The Kern County APCD
also operates three monitoring stations in Eastern Kern County and one

in Northeastern Kern.

In summary, all major pollutants and MET are monitored by one or more
stations in the Central and Western Kern area, although coverage of
specific fields varies. The present monitoring network in Kern provides
the most comprehensive data on air quality in the central (Kern River
and Bakersfield) and western (McKittriék) area fields. This information
has been sufficient for most new permit épplications and for evaluating
the pollution carrying capacity of these fields. Applications for the
300 proposed new sources in tﬁe area contain air quality impact analyses

based on data from the present monitoring network.

Many of the private stations present in these fields were established as

a requisite to operate mew facilities; now, such stations monitor to
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detect violations attributable to these sources. If violations occur,
the facilities responsible for the violation must shut-down. The oil
companies in Kern conducting post-construction compliance monitoring to
satisfy permit conditions (imposed by EPA, CARB, and the Kern County
APCD) are Getty, Shell, Chevron, Teal, and Circle. Other EOR operators

rely heavily on the networks described above.

Although monitoring for pre-construction permit needs historically has
been met by the present network, CARB contends the Kern County APCD has
not enforced regulations of the state sulfate and sulfur dioxide standards
(as measured by CARB). Consequently, the adequacy of existing networks
to determine the true concentrations for these two pollutants has been
questioned. CARB is equally concerned over the effect NO, concentrations

2
are having on the oxidant level in Kern County.

4.2.2 Monterey County

Thermal EOR production is spread ﬁhroughout Monterey County, although
the major EOR production sites are in the San Ardo fields (31 x 103

barrels/ day in 1977).

Monterey County is classified as nonattainment with respect to oxidants
and TSP. Cursory studies by the state iﬁdicate sulfate concentrations
are nearing critical levels in many of the fields (Monterey APCD staff,
1979). Violations of the state hydrogen sulfide (HZS) standard also
have occurred intermittantly (Monterey APCD staff, 1979). (The Monterey
APCD is in the process of establishing regulations to control this

pollutant.)

As a result of Proposition 13, the Monterey public menitoring network
has been drastically reduced. In 1977, the district operated 13 moni-
toring stations; today, only two stations are operating. Although all

major pollutants are monitored, except SOZ’ the ‘county's two stations
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are located in the northern populated areas of the county, approximately
50 miles from the San Ardo fields.

No monitors exist in southern Monterey County where the major EOR fields
’are located. Current producers obtained their operating permits before
the District's rule (requiring an air quality impact analysis) was
implemented in 1976. Since that date, no permits have been issued, but
this situation is expected to change. Until February of this year, the
District's stringent NSR rule effectively discouraged sources from
locating in Monterey; operators simply could not meet the required
hydrocarbon tradeoffs and strict NOx emission limitations. Although no
NO2 violations have occurred in the county, the regulations controlling
this pollutant were implemented to decrease Ox levels. However, CARB's
newly proposed NSR modifications allow facilities that emit both NOX and
HC to control HC rather than NOX as an oxidant abatement strategy.
Consequently, if EOR producers agree to perform HC offsets, they may be

able to locate new sources in Monterey.

4.2.3 Los Angeles and Orange Counties

Los Angeles and Orange Counties comprise the fourth largest EOR-yielding
area in California (about 13 x 103 barrels/day). The major fields in
these counties are Inglewood and Wilmington (in Los Angeles County), and

Brea-0linda (in Orange County).

All state and most Federal AAQS have been violated in this region. Only
the 24-hour SO2 NAAQS has not been exceeded. The poor air quality
within the district is due largely to the geography, the weather and

climate, the many stationary sources, and the innumerable mobile sources.

The South Coast Air Quality Management District (SCAQMD) operates an
extensive ambient monitoring network in Los Angeles and Orange Counties.
Since 1951, ambient monitoring has been conducted. The present network

meets all State and Federal monitoring needs for the area.
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Due to the poor regional air quality, the adequacy of the monitoring
network in terms of NSR permitting is a moot issue. Because all AAQS

have been exceeded in the area, no pollutant increments are available to
new sources and permits to comstruct are difficult to obtain--an appli-
cant must meet strict emission limitations and obtain pollutant "trade-
offs." The high cost of stringent emission control and the scarcity of
available trade-offs have effectively prevented most new applicants from
locating in Los Angeles or Orange County. Since adoption of the District's

NSR rule in 1976, no major facility has been granted a permit to construct.®

4.2.4 Santa Barbara County

Santa Barbara County has a current gross production of approximately 8 x
103 barrels/day (1977). The major active EOR area in Santa Barbara is

the Cat Canyon Field with some sites in the Santa Maria Fields.

Santa Barbara County is divided into three air quality regions. In the
southern half of the county, violations of the Federal and state CO and
TSP standard have occurred. In the northeast portion of the county,
where most EOR production facilties are located, oxidants and the Federal
TSP standards are being violated and the available HC ambient pollution
capacity near exhaustion. In this area, intermittent violations of the
state HZS standard also have been recorded, although this pollutant can
be controlled easily and therefore is not generally considered a

problem. Finally, in the northwest portion of the county, TSP and

oxidant violations have been recorded.

The major EOR fields in Santa Barbara County are located about 10 miles
southeast of the Santa Maria Valley. Monitoring stations currently ser-

vicing these fields include one APCD station measuring TSP and SOZ in

* The recent exception is the Atlantic Richfield-Shell proposed oil
tanker berth at Long Beach Harbor. This permit was approved by the
South Coast AQMD.
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Santa Maria Valley (S. Broadway); one CARB station measuring SOZ’ 02,
and MET in Santa Maria, and three stations in Santd Maria measuring 802
and MET which are co-sponsored with CARB, APCD and the Environmental
Monitoring Company (EMC) of Santa Marié, which represents a group of EOR
operators. In addition, EMC sponsors a station in Orcott and 2 stations
in Lompoc. (The Environmental Research Foundation (ERF) previously

monitored at these stations.)

NO2 monitors are nonexistant in the Santa Maria Valley. With the
exception of NOZ’ other major pollutants are being measured in regions
close to the Cat Canyon fields (the town of Santa Maria is approximately
10 miles away). However, no monitors are located right in the Cat
Canyon fields, or in proximal areas. Although Santa Barbara's monitoring
networks are extensive, the majority of stations are located in the.
southern, populated éreas, far from the Cat Canyon. However, to date
these networks have been used to supply air quality information to

operators seeking pre-construction permits.

In Santa Barbara, the type of oil burned in a facility may determine. the
need for any post-construction monitoring. In the Santa Maria Fields,
operators must use less than one percent sulfur fuel to operate steam
generators or be subject to special monitoring requirements. For oper-
ators required to monitor, one continuous year of 802 data must be
collected during operation to determine the impact of the facility in.
question. If monitoring shows 802 standards are not being threatened,
monitoring may be discontinued. ERF network sponsors were shown to be
threatening the state 802 standard and, therefore, must continue to
conduct monitoring. The ERF stations are temporarily closed; EMC will

resume operation of these stations.
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4.2.5 Fresno County

Fresno County is the fifth largest EOR-yielding county in California,
producing approximately 4.5 x 103 barrels/day. The Coalinga Field is

the key oil production area in Fresno.. Air quality within the region is
substandard with respect to oxidants, TSP, and CO. Moreover, the State

and Federal 802 standards soon may be exceeded. Accordingly, the District's

NSR rule focuses on reducing the concentrations of these pollutants.

The present monitoring network run by CARB and the Fresno APCD records

all the criteria pollutants as well és limited MET data. However, the
majority of these stations are not located in the vicinity of the Coalinga
0il Fields. With the exception of the APCD station in Coalinga, all
monitoring stations are located 25 miles or more from the fields (the
Coalinga Field station monitors OX, N02, and CO). The District's network
meets State and Federal needs and has provided sufficient information

for NSR permits for most facilities. Only one company--Shell 0il~--has
been required to implement new monitoring; this monitoring was directed
at assessing ambient levels of SO2 during the operational phase of the
facility. Because the monitoring showed there was little chance of SO2
violations, the company was allowed to discontinue monitoring operations

last year.

Several permits for new EOR sources are pending in Fresno. Delays in
approval of these permits stem from the costliness of the HC trade-offs
required to meet oxidant standards, a cost the operators feel is pro-

hibitive.

4.3 FUTURE NEEDS

Future needs of the present monitoring networks are defined by: (1)
past inadequacies needing attention; (2) the need for additional pollutants

to be monitored as a result of new standards, and (3) the direct result
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of enforcement measures (i.e., a greater demand being placed on monitoring

data by regulatory agencies).

The focus of this section is to assess the adequacy of monitoring networks
to provide data necessary to obtain new source permits. Consequently,

all other concerns were considered secondary, although such concerns may
be useful to the EOR producer (as discussed in the previous section).
Furthermore, recommendations presented here fully account for the importance
of modeling in determining the pollution carrying capacity of fields.
Nevertheless, in lieu of site-specific analysis, several criteria were
used to assess monitoring needs. These are presented in Table 4-2.

These criteria reflect an interpretation of suggested PSD monitor siting
criteria and past practices of the EOR producers. Based on this criteria
and the status of existing networks, recommendations are presented in

the following sections.

4.3.1 Kern County

The SO2 standards throughout EOR regions in the county are expected to
be violated within several years, according to APCD personnel. One 502
violation already has been recorded in Getty's Kern River fields. Since
produétion was allowed oﬁly as long as no violations occurred, the
company was required to shut down those steam generators which were
responsible for the violation (about 40 percent of Getty's operations).
Levels for other pollutants, such as SO=, NOZ’ and HC*, also are expected

to be exhausted in the near future (HC state standard violations have

been recorded in the Kern River Fields; Getty, 1977).

o
"

The Federal Primary Standard for hydrocarbons is considered a guideline.
In California, many areas use this guideline as a reference for
requiring ‘further HC emission control.
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TSP, SO

50

NO

MET

HC

TABLE 4-2

GENERAL CRITERIA USED IN ASSESSING FUTURE NEEDS
OF EOR AIR QUALITY MONITORING NETWORKS

1

(a)

(b)

One to three monitors (for each pollutant) are needed
in individual fields, depending on growth.

One monitor for each field if it is a high growth area
and modeling data (or other monitoring data) indicate
potential for violation.

One monitor per county area if_available data do not

indicate potential for high SO4 concentrations in
region.

One monitor per field if modeling data (or other mon-
itoring data) indicate violations of state l-hour or
Federal annual AAQS are possible.

One monitor per county area unless greater than a 25 mile
difference exists between field and existing site; in
this case, one monitor may be needed in central field
area.

One monitor per county area unless EOR fields being
served are separated by more than 10 miles; in this
case, individual monitors in separate fields may be
needed.

Approximately one monitor per field if available data
indicate levels are in jeopardy.
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There is a degree of uncertainty about permit monitoring requirements in
Kern. The CARB is charging the Kern County APCD with being lax about
enforcing state and Federal standards, particularly the state sulfur
oxide standards (CARB Staff Report 79-7-1). The CARB has stated that
data collected from their monitors show sulfur oxide emissions from
steam generators far in excess of the permissible levels. However, the

Kern APCD contends that Getty 0il Co. has been the only violator of SO2

standards to date. It likely will be some time before the two agencies
resolve this debate. However, existing and future EOR operations will
need to be accompanied by a precise determination of their ambient
impact. CARB predicts a 70 percent increase in oil production between
1978-1982 (CARB, 1978). Lewen & Associates predicts an 84 percent
increase in production betweer 1978-1985 (see Table 1-1). With in-

creased production as predicted, it is expected that present networks

may need to be augmented.

In Western Kern County, the following amendments to the existing net-

works are recommended:

e The monitoring stations in the vicinity of the Midway-Sunset
field are not adequate to meet future demands. This field,
the largest in Kern County, encompasses an area of approxi-
mately 94 square miles. Lewin & Associates predict an EOR
production in this field can grow as much as 240 percent by
1985.% Present monitors located in the area include an APCD
station in Taft (located 2-3 miles from the Midway-Sunset
field) which monitors TSP and SO, and a CWOD station in Taft
measuring O . In addition, CWOD monitors SO, and MET in
Fellows abofit 8 miles from Midway-Sunset. I% is recommended
that EOR operators in the Midway~-Sunset field increase current
networks to include 1-2 monitors each for TSP and for SO, for
a total of 2-3 monitors for each pollutant in the area (monitors
should be located to measure high concentration areas; modeling
can aid in the analysis of location). In addition, a NO
monitor should be established since recent air impact analysis

* The base case prediction assumes the marketing and emissions problems
can be overcome. Lewin and Associates advanced case assumes a
240 percent increase in EOR production between 1978-1985.
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(SAI, 1978) indicate NO, standards may be in jeopardy. Finally,
because Midway-Sunset iS a large field, it is advisable that a
MET station also be established in Midway-Sunset field itself.

e The Belridge Oil Company plans to install a monitor for 802,
TSP, NOZ’ and HC in the North and South Belridge 0il Fields,
covering an area of approximately 34 square miles. It is
recommended that an SO, monitor also be placed in this area to
service these two fields. Only MET data are being recorded in
this field.

e Cymric oil field has a potential to produce twenty times its
current production (Lewin and Associates). If production
increases as predicted, an extensive network will be needed.
The Cymric field is approximately 20 square miles. Currently,
only S50, is monitored at Cymric. It is recommended that this
field include an O_ monitor to service Cymric and the nearby
McKittrick field. "In addition, it is recommended that one
NO,, TSP, and one SO, station be established (a NO, monitor is
recommended based on the NO, levels measured and/of predicted
in neighboring fields having similar production characteris-
tics). As TEOR production increases, an additional SO2 monitor
may be needed.

Kern River is the largest EOR producing field in Kern County and produc-

tion is expected to grow through 1985 (see Table 1-1). The Getty 0il
Co. is planning to increase its EOR production in Kern by 33 x 103
barrels/day by 1981. 1In addition, many other companies have applied

for construction permits in Kern River. The following amendments to the

existing monitoring networks are recommended for Central Kern:

¢ Present networks servicing Kern River include those operated
by Getty 0il Co., CARB, and the county APCD. In all, these
concerns operate 11 stations in the area. Getty monitors two
MET stations in the field itself and operates seven SO, stations
in the area. This includes S0, monitors at Kern Bluff (six
miles southeast of Kern River), Producers 105 (two miles
southwest of Kern River), Kern Front (six miles northwest of
Kern River), Bakersfield's on La Cresta St. (four miles south
of Kern River), Flower St. (six miles south of Kern River),
and Manor Drive (four miles south of Kern River). CARB monitors
TSP, SO,, SO,, and 0, in Oildale (four miles southwest of Kern
River).” CARB also monitors TSP, SO,, O_, NO,, CO, HC, and MET
in Bakersfield on Chester St. (four milfs frém Kern River).
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Lastly, the county APCD monitors TSP and SO, in Bakersfield on
Flower St. (approximately six miles from Kern River). The
nearest SO, monitor is located in Kern Front, three miles
away. In a%dition, the TSP, SOZ’ and SO, monitors in Oildale
are located about four miles awWay. Because of the controversy
regarding TSP, SO,, and SO, concentrations in Kern River (see
Section 4.2.1), i% is recommended that a minimum of one addi-
tional monitor for these pollutants be established in the Kern
River Field itself. Getty's NO, monitor at Church St. can
provide NO2 data for the field.

e Mt. Poso is a major EOR field in California. The field,
approximately 24 square miles, is located approximately 25
miles north of Bakersfield and approximately 8 miles from Kern
River. Shell 0il Company sponsors 2 monitors measuring SO
and MET data in Mt. Poso. It is recommended that operators at
Mt. Poso include monitors to measure TSP (1 monitor), SO, (1
monitor), and NO, (1 monitor) to accommodate anticipated
future high grow%h. An additional SO, monitor may also be
needed as production in this field inCreases.

It may be advisable to establish one high-volume sampler in location:
specifically designed to measure TSP loadings from up-wind farming
operations from EOR fields. The purpose of such monitors is to help

determine the source(s) of fugitive TSP violations in the area.

To aid cooperation and efficiency between the producers, local APCD, and
CARB, a uniform quality assurance program between network sponsors

should be established in accordance with the PSD Monitoring Guidelines
established by EPA. Discrepancies have been noted regarding the compar-
ability of data obtained from the privately and agency-sponsored monitors.
A uniform quality assurance program is necessary so that monitors from

CARB, APCD, and private networks record comparable data.

4.3.2 Monterey County

As discussed in Section 4.2.2, the present monitoring network in Monterey
is of little value to EOR producérs in the San Ardo and other oil fields.

The sparse monitoring network measures pollutants indigenous to population
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areas in the northern portion of the county. Consequently, there are no

monitoring stations in southern Monterey where EOR activities are conducted.

Production rates forecasted for the San Ardo field indicate that EOR
production can double by 1985. 1In the event that production in Monterey
does increase, or the air quality with respect to AAQS becomes question-
able for any reason, minimum network for 502 (1-2 monitors), SOZ (1
monitor), TSP (1 monitor), and MET (1 monitor) monitors may be needed.
In addition, because Monterey is nonattainment for oxidants, one OX

monitor to service San Ardo and southern Monterey should be established.

4.3.3 Los Angeles County/Orange County

Further enhancement of the monitoring network in Los Angeles County or
Orange County is unnecessary at present. The SCAQMD operates an exten-
sive and adequate network. Both counties are classified nonattainment
for all applicable standards and no '"clean pockets" are available for

new sources to locate. Therefore, the stringency of the nonattainment

policy in this region effectively precludes expansion of present EOR

operations.

4.3.4 Santa Barbara County

Several networks supply monitoring data to Cat Canyon operators. The
APCD monitors TSP and SOZ in Santa Maria, 10 miles from the Cat Canyon
fields. CARB monitors SOZ’ OX and MET in Santa Maria. In addition, the
EMC monitors SO, and MET in Santa Maria.® EMC also measures MET in

2
Orcott (seven miles from Cat Canyon and TSP, SO

9 504, and MET in Lompoc).
Lompoc is approximately 16 miles from Cat Canyon. The inventory of
stations servicing Cat Canyon shows that virtually no stations are

located within the oil field itself.

w EMC monitors are operated in conjunction with the Santa Barbara
APCD and ARB.
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Lewin and Associates (1978) predict a 50 percent decline in EOR production
in Cat Canyon over the next 10 years. If their predictions are correct,
there may be no need to establish new monitors in the oil fields.

However, because of the recent energy shortage many oil producers operating
free flowing wells may employ EOR techniques in the future, provided
economic controls for EOR o0il are lifted. In the event that oil producers
employ steam recovery, a minimum network of one monitor each for TSP,

SOZ’ SOZ, and MET should be established. The CARB station in Santa

Maria can provide OX data to operators in Cat Canyon.

4.3.5 Fresno County

Currently, the Coalinga o0il field is one of the lowest producing of the
major EOR fields, but based on a prediction of oil reserves, Lewin &
Associates (1978) predicts EOR production can grow six to 20 times the
current rate and become the third largest EOR production field in Cali-
fornia. If such forecasts are correct, the monitoring network in Southern

Fresno must expand to meet future permitting needs.

The Coalinga monitoring station provides air quality data for the Coalinga
oil field operators. TSP, Ox’ NOZ’ and CO are monitored at this station
(approximately three miles from the oil fields). It is recommended that
one monitoring station measuring 802, SOZ, and MET be established in the

field, to augment the present network at Coalinga.
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4.1

TELEPHONE. COMMUNICATIONS WITH AIR QUALITY MONITORING PERSONNEL

Fresno Air Pollution Control District. Gordon Turl.
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Monterey Air Pollution Control District. Fred Thoits.

Santa Barbara Air Pollution Control District. Keith Doval, John
English.

South Coast Air Quality Management District. Bill Holland.

Belridge 0il Company. Les Clark.
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TABLE I

L L

'ééﬁnf:i'e'suhdevant tovEOR Production

Il AT T T VI IV R

KEY TO AIR QUALITY MONITORING DATA TABLES

ANALYTIC PROCEDURES:

Pollutant
TSP

502

S0

Sl

NO

Cco

HC

MET (Meteoro-
logical Data)

COH (Coefficient
of Haze)/Visi-
bility

HZS
Planned Stations

OPERATOR:

EMC

Method
Hivol Gravimetric

Chemiluminescence
Conductometric
Coulometric

Flame Photometric
Pulsed Flourescence

Methyl Thymol Blue

(California Air and Industrial

Hygene Lab. Method #61)

Chemiluminescence
Ultraviolet Photometric

Potassium Iodide (Coulometric)

Saltzman
Chemiluminescence

Non-Dispersive Infrared
Spectroscopy

Gas Chromatograph Flame
Ionization

Flame Ionization Detection
Gas Chromatograph Flame
Ionization

Wind Speed

Wind Direction
Temperature Variance
Temperature
Turbulance

AIST Tape Sampler

Chemiluminescence
Pulsed Flourescence

Analytic Method Unknown

CARB - California Air Resources Board
APCD - Air Pollution Control District
- Environmental Monitoring Company

Abbreviation
HvV
CH
CN
Ccou

FP
PF

AIHL

Up
KI

SLZ

NDIR

GCIF

FI
GCFI

WS
WD
AT
Temp.
Turb.

AISI

CH
PF

SEDAB- Southeast Desert Air Basin Station

SAI
NOTES :

All pollutants except TSP are monitored continuously.

are taken every six days.

- Science Applications, Inc.

24-hour samples of TSP
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TABLE XV

MAJOR MONITORING STATIONS
1974-1978
(Now Discontinued)

COUNTY

LOCATION

POLLUTANTS MONITORED

TSP

SOx

Ox NOX Co HC

COH

MET

Kern

Los Angeles

Monterey

Fresno

Santa Barbara

Bakersfield:
Fire Station

Glendale
Laguna Beach
Mt. Lee
Pasedena
Temple City

Torrance

Carmel Valley

Salinas

Cal State

Fresno:
Cedar St.

Fresno:
Herndon St.

Fresno:
Courthouse

Santa Barbara:
State St.
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to EOR Facility Siting in California

CALIFORNIA AND NATIONAL
AMBIENT AIR QUALITY STANDARDS

Ul Lo AppliLullc

CALIFORNIA STANDARDS 2 NATIONAL STANDARDSb
POLLUTANT AVERAGING TIME CONCENTRATION PRIMARY SECONDARY

Oxidant 1 hour 0.10 ppm 24 p.g/m3 Same as
(Ozone) (200 pg/m™) (0.12 ppm) | Primary Std.

Carbon Monoxide 12 hour 10 ppm 3 -

(11 pg/m™)
3 Same as
8 hour - 10 pg/m Primary
(9 ppm) Standards
1 hour 40 ppm 3 40 pg/m’
(46 pg/m™) (35 ppm)
Nitrogen Dioxide | Annual Average - 100 ;.Lg/m3
Same as
1 hour 0.25 ppm 3 - Primary
(470 pg/m7) Standards
Sulfur Dioxide Annual Average - 80 |.1.g/m3 -
(0.03 ppm)
24 hour 0.05 ppm 3 e 365 |.Lg/m"5 -
(131 pg/m™) (0.14 ppm)
3 hour - - 1300 pg/m°
(0.5 ppm)
1 hour 0.5 ppm 3 - -
(1310 pg/m”)

Suspended Annual Geometric 60 pg/m’ 75 ug/m°> 60 pg/m3 d
Particulate Mean
Matter 3 i 3 3

24 hour 100 pg/m 260 pg/m 150 pg/m

Sulfates 24 hour 25 ;.Lg/m3 - -

Lead 30 Day 1.5 p.g/mJ 1.5 pg/mJ -

Average
Hydrogen Sulfide } 1 hour 0.03 ppu, - -
(42 pg/m™)

Hydrocarbons 3 hour - 160 pg/m3 Same as
(Corrected for (6-9 a.m.) (0.24 ppm) Primary
Methane) Standards

Ethylene 8 hour 0.1 ppm - -

1 hour 0.5 ppm

Visibility 1 observation A sufficient amount to reduce the

Reducing prevailing visibility to less - -

than 10 miles when the relative
humidity is less than 70%

a/ California standards are values that are not to be equaled or exceeded.

b/ National standards, other than those based on annual averages or annual geometric

means, are not to be exceeded more than once per year.

c/ At locations where the state standards for oxidant and/or suspended particulate

matter are violated. Federal standards apply elsewhere.

d/ Guideline, not a standard.
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THE CALIFORNIA AIR RESOURCES BOARD "LIST AND CRITERIA":
INFORMATION REQUIRED FOR'PERMIT TO CONSTRUCT/OPERATE

PART A

All applications for permits (authorities) to construct new or modified

air sources are subject to the requirements of this portion of the list.

I. Name

A. Business license name
Legal owner

B. Nature of business

C. Name, address, and phone number of person to contact regarding
this application.

D. Schedule of construction dates and completion dates of phases

for design, purchase, construction, shakedown, and compliance

testing.

II. Type of Application

A. 1. Original application
2. Revised application
B 1. New facility
2. Modification
3. Existing facility not previously permitted

III. Description and Estimated Cost of Control Equipment (show as attachment)

IV. Location of Facility (show as attachment):

A. Location

1. Street address of facility (or location as described by

section, township, and range)

NOTE: The APCD-12-Rev. A may be substituted for items I, II and IVA.1
on this page.



Scaled and dimensioﬁed plot plan of facility which shows

and identifies the locations of:

a) Public and private streets

b)  Property lines

c) Existing and proposed buildings (indicate their heights)

d) Adjacent property owneré and uses

e) Storage areas for fuel, materials, and products

f) Basic, control, and air monitoring equipment

g) Piping and ducts for carrying fuels, products, and
possible sources of air pollutants

h) Identify points of emissions

i) Baseline year of monitoring complete for new or modified

sources after August 1978.

Description of Equipment

Detailed schematic of basic equipment and control equipment and list.

1.

Electric motor driven equipment and horsepower. Also list
equipment driven by other prime movers such as steam or internal
or external combustion engines.

List of vessels with capacity, dimensions, throughput, and location
specified in process training.

List of pumps and compressors. Give manufacturer, model, type,
and type of gland seal used.

List of burners, manufacturer, model Btu rating, mode of atomi-
zation, mode of control (manual, high—low, etc.), firing type
(tangential, opposed, fromnt, etc.), fuel type, and volumes

with temperature and excess air used. (Note on fuel: Document
sulfur content or grains/100 SCF.)

List and drawing of air pollution control equipment showing
manufacturer, control efficiency, model, and type. Document
horsepower of any prime movers. A

List of automatic process control equipment and principal

instrumentation.
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7.

Drawing and design of continuous emissions monitoring equipment

with quality assurance and calibration controls proposed.

VI. Description of Operation

A.

NOTE:

Time

Hrs/day, days/week, days/year. State season or time when

plant will not be in operation (be specific and able to document).

Loads

Provide tabulation showing:

1.

Hourly raw material usage, fuel usage, electrical usage,
rate of production, rate of emission of pollutants and

stack gases at maximum design capacity and at 'normal’

working level with a statement of process throughput

in both cases.

Estimated annual totals in ton/year.

Quantify any seasonal or cyclic operations if applicable.
Provide particle size distribution and other pertinent

physical and chemical properties of emissions.

Description of Operation

1.

Include pressures, temperatures, (including stack temper-
atures) and sequences.

For burners provide manufacturer and model and mention

excess air, fuel preheating and atomization mode, type

of fuel, and type of controls used to ensure efficient
combustion. When oil tanks are used, schematic with relief
valve settings and vapor pressure at storage temperature.
Describe and quantify normal and fugitive emissions incidental
to the plant and its operation under:

a) Normal operations

b) Breakdown process conditions

Attach all calculation sheets and show references used. For
emission calculation, use source test data or estimates shown
on EPA-42 latest edition.



PART B

Part B applies in the following cases: 1) for new sources, when total
emission of any pollutant exceeds limit determined by the local APCD, and
2) for modified sources, when total of existing and new emissions exceed
limit determined by local APCD (see Table 3-3 of text). When a source

is subject to Air Quality Impact Analysis, an applicant shall supply the
following in addition to the information required in Part A.

I. Information Required for Air Quality Impact Analysis

A. Any monitoring stations that may have been installed by appli-

cant and provide data for one year.
B. Sufficient data to perform an impact analysis from all emission
points and fugitive emissions:
1. Meteorological data
2. Topographical data (USGS topographical map of your area)
3. Air quality data summary and referenced to National Ambient
Air Quality Standard

4. Computer modeling data, including assumptions that were made.

II. TIdentify all facilities by specific location on USGS topographical

map within the air basin that are legally owned or operated by the

applicant and the compliance status of each.

ITI. Power Consumption of Facility

A. Total amount of electrical power to be consumed by the new
facility or the increase in the amount of electrical power
to be consumed due to the modification.

B. Percentage of electrical power provided by off-site generating
facilities; identify the source of power and maximum consump-

tion contemplated.

IV. Cargo Carriers (to and from facility if applicable)

List the frequency of visits, describe types and sizes of all cargo
carriers (other than motor vehicles), identify nature of cargo,
and conditions under which the cargo is transferred with emissions

quantified in detail.
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V. If Applicant is Applying for Trade-offs from Other Existing Sources:

A. Provide documentation and legal ownership information to
determine whether adequate emission reductions will be achieved
to offset the air quality impacts of the applicant's source
(e.g., name and location of trade-off sources and dates when

the emission trade-offs will be effective).

VI. List Proposed Mitigating Measures:

A. Air pollution control equipment installed, started, and tested.
B. Other process changes or operations utilized to reduce emissions.

C. Other comments you may wish to add to support your application.
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EPA, REGION IX
PREVENTION OF SIGNIFICANT DETERIORATION
PROCEDURES AND TIME REQUIREMENTS

The following is a generalized outline of EPA's procedures and time

requirements for processing an application for a Prevention of Significant

Deterioration Approval to Construct (see 40 CFR 52.21). After the initial

contract (usually a telephone call from the applicant to EPA regarding

applicability of the regulations) the following procedures are followed:

A. Application Submittal

1. Pre-application meeting. Prior to an application being filed,
a meeting between the applicant and EPA staff is often suggested
in order to briefly discuss the appropriate regulations, EPA's
authority under those regulations, and EPA's requirements and
procedures. This meeting also provides an opportunity for
the applicant to briefly discuss the specifics of his proposed
project.

2. Application. See "Application Requirements" summary.

B.  Application Review Procedures
1. Application Completeness

a) Upon receipt of an application, a letter acknowledging
receipt will be mailed to the applicant.

b) Determination of application completeness: EPA will deter-
mine whether an application or addition to an application
is complete and notify the applicant of any deficiency
within thirty (30) days of receipt. Upon receipt of
additional information requested by EPA, the thirty day
period begins new.

c. If an application is complete, the applicant will be

notified within thirty days of receipt.



Review of Application and Preliminary Determination

After the receipt of a complete application, EPA will review

the application package and make a preliminary determination
concerning the approvability of the project. The preliminary
determination will be supported by the Ambient Air Quality Impact
Report (AAQIR).

Notification

a. Applicant: When the review is completed, EPA will notify
the applicant of the preliminary determination by letter
with a copy of the AAQIR enclosed.

b. Appropriate agencies: At the same time, copies of the
letter and AAQIR will be sent to interested agencies.

c. Public: The public will be notified of the preliminary
determination by means of an announcement in a local news-
paper. The public will be notified of locations where

the cover letter and AAQIR can be reviewed.

d. Time period: Comments will be accepted for a thirty (30)
day time period, commencing on the day of publication

of the newspaper Public Notice.

e. Public hearing: If significant comments are generated
during the public notice time period, EPA may decide
to hold a public hearing.

Final Action

After the close of the Public Notice period, EPA will take
final action on an application, considering any public or other
governmental agency comments generated by the Public Notice.
The final action must be taken within one year after receipt

of a completed application. The EPA will take one of three
possible final actions: approve, approve with conditions,

or deny. This final action takes the form of a letter with

a signed permit attached to the applicant with copies to

interested agencies.
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EPA, REGION IX
PREVENTION OF SIGNIFICANT DETERIORATION
APPLICATION REQUIREMENTS

An applicant for a Prevention of Significant Deterioration (PSD) Approval
to Construct is required to submit information sufficient to enable EPA
to determine that the proposed new source 1) will meet emission limits
representative of the best available control technology; 2) will not
cause any applicable ambient air quality increment to be violated, and

3) will not cause any National Ambient Air Quality Standard to be violated.
The three determinations above are not required if allowable emissions
from the source will be less than fifty tons per year. The following
outline lists the information required by EPA for a complete PSD appli-
cation. The information in parts E, F, G, and H is not required for
pollutants for which allowable emissions from the source are less than

fifty tons per year.
PSD Application Requirements

A. Applicant Information

List the name and mailing address (by street, city, state, zip code)
of the applicant and the owner/operator, if different than the

applicant's.

B. Project Location

Describe the project location by address (street, city, state), appro-
priate Air Quality Control Region, and the current use of the project

site.

C. Project Description

Provide a detailed description of all processes, process equipment,

storage units, fuels to be burned, emission control systems and any
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other information necessary to completely describe the proposed
project and its air pollution emission sources. Include a schematic

drawing of the project which identifies each air pollution emission

point.

~Emissions from the Proposed Project

Estimate potential emissions and actual emissions of the five criteria
pollutants (CO, HC, NOZ’ SOX, and particulate matter) using EPA
Document AP-42 emission factors, source test data for similar oper-
ations, mass balances or other approved methods. Include all calcu-
lations. Discuss potential fugitive emissions from the proposed

project and the methods to be used to minimize each emissions.

Best Available Control Technology (BACT)

Describe the process, system or technique which will be applied to

the source as BACT for each pollutant. The technology proposed as

BACT must represent the maximum degree of emission reduction achievable
for the specific pollutant and the specific source, taking into

account energy, environmental and economic impacts, and other costs.
Discuss the determination of BACT, including the rationale for not
selecting alternate, more stringent systems. An EPA publication
entitled "Guidelines for Determining Best Available Technology (BACT)"

provides the framework for a consistent approach in determining BACT.

Air Quality Data

Describe the existing ambient air quality (for those air pollutants
resulting from the proposed project) at the proposed site and in
the Air Quality Control Region. Include such items as the source
of the data presented and the number and location of monitoring
stations consulted. Include a brief description of the local k
meteorological conditions which would affect concentration and
transport of pollutants. Normally, twelve (12) months of pre-
application monitoring data is required to establish existing

ambient background levels. As an alternative to the twelve-month
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monitoring requirement, the air quality status sources of the

area may in some cases be determined by modeling existing sources

or by using existing air quality and represehtative meteorological
data. Requirements conéerning ambient air quality and meteorolbgical
data collection in support of PSD applications are defined in EPA
Publication EPA-450/2-78-019, Ambient Monitoring Guidelines for

Prevention of Significant Deterioration (PSD).

Air Quality Analysis

Analyze the effect of the proposed project on all applicable ambient
air quality increments and on the National Ambient Air Quality Stan-
dards. Include in the analysis the impacts projected for the area

of the proposed project as a result of growth associated with the
project. Count against the maximum allowable increases in pollutant
concentrations emissions of sulfur dioxide and particulate matter
from any source in existence on August 7, 1977 and from any major
source on which construction commenced after January 6, 1975. Discuss
all simulation techniques used to estimate the project's ambient

air quality impact and the emission and meteorological parameters
associated with each. All estimates of ambient concentrations shall
be based on the applicable air quality models, data bases and other
requirements specified in the Guideline on Air Quality Models (0OAQPS1.2-080

b

U.S. Environmental Protection Agency, Office of Air Quality Planning
and Standards, Research Triangle Park, NC 27711, April 1978). Where

an air quality impact model specified in the Guideline on Air Models

is not used, the modeling will be subject to notice and opportunity
for public comment and will require written approval of the Administrator
of EPA.

Additional Impact Analyses

Analyze the impairment to &isibility, to soils, and to vegetation
having significant commercial or recreational value that would
occur as a result of the source or modification and general commer-
cial, residential, industrial, and other growth associated with

the source or modification.
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Environmental Documents

Submit two copies of all appropriate EIR or EIS documents.

Compliance with Other Regulations

Summarize the status of all other environmental permits required,
applied for and/or received for the proposed project. Describe the

status of compliance of all existing facilities with all applicable

environmental regulations.

Business Confidentiality Claims

You may, if you desire, assert a business confidentiality claim cover-
ing all or part of the information you submit in your application.

To make a claim, label each page that contains the information
covered by the claim with a typed or stamped legend such as 'trade
secret," "proprietary,'" or "company confidential." Any material

for which confidentiality is asserted should be separated from
non-confidential materials. If you assert a claim, the information
covered by the claim will be disclosed by the EPA only to the extent,
and by means of the procedures set forth in 40 CFR Part 2, Subpart

B (41 FR 36906, September 1, 1976). If you do not assert a claim at
the time you submit the information, the EPA may make the information

available to the public without further notice to you.

Additional Information

Include any additional information which you feel may be pertinent.
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APPENDIX C

ESTIMATED COST OF MONITORING

Several factors contribute to the costs involved in establishing and
maintaining a monitoring station. These include siting cost variances,
manpower and equipment costs, and labor upkeep costs. Manpower and
equipment costs have risen sharply over the recent years. EPA con-
tractor studies indicate recent equipment costs increased at approxi-

mately 13 percent per year from 1973-1978.

With respect to establishing a monitoring station, variances in equip-
ment costs result from price indexes established by equipment vendors.
Often there are many pollutant measuring equipment models to choose
from. (EPA's contractor surveyed the costs for SO2 monitoring equipment

from 6 vendors and found the costs to vary by $5,000.)

The regulatory atmosphere also influences the cost of establishing a
monitoring station. Often, EPA promulgates new Reference and Equivalent
Methods, thus outdating old equipment. If old equipment cannot be

updated, it becomes necessary to purchase new equipment.

The tables presented in this appendix represent composite estimated and
actual updated costs for establishing and maintaining monitoring stations.
Included are costs for operating, replacing, and supervising a moni-

toring station. Three sources contributed to the data presented in the

tables: EPA, Belridge 0il Co., and Booz, Allen and Hamilton.

Table C-1

Table C-1 reflects information from EPA contractor ongoing costs studies.

The agency is in the process of updating its 1973 "Costs of Monitoring"
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TABLE C-1

ESTIMATED COST OF MONITORING MAJOR POLLUTANTS

Operation
and
a/ Maintenance o/
Equipment Costs b/ Annualized
Pollutant Equipment Costs (1st year) Cost
TSP Hi Vol Gravimetric § 430 $1,400 $ 1,550
502 11,000 ’ 9,500 12,000
0 7,600 7,050 8,700
X
NO 8,600 7,050 8,800
X
o 10,000 7,900 10,000
HC 7,080 7,050 9,000
TSP Dichotomous 4,600 2,000 2,800
Sampler
MET
WS, WD 2,500 5,200
TEMP (ground) 2,100 5,200
Temp (vertical 16,230
profile)
AT 17,500 5,200

a/ Cost figure represents average estimated costs for analyzer, sampling and
recording equipment, shelters support equipment, and calibration costs.

b/ Cost figure represents costs for installation, site location manpower
training costs, maintenance and repair, rent, insurance, utilities,
supervision personnel, and quality control program.

¢/ Represents a/ plus b/ annualized over a 5 year period.
SOURCE: Draft Contractor Reports for the United States Environmental Protec-
ton Agency. (In all cases, these findings represent preliminary

results from EPA contractors and do not reflect the final findings
of the Agency.)
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manual to reflect costs for any reference and equivalent methods promul-
gated since 1973.1/ This table represents average costs for purchasing,
operating, and maintaining stations for specified pollutants. The
purchasing costs represent findings taken from a survey of several
vendors. The operating and maintenance costs reflect average manpower
costs. All costs are nonregional, based on costs throughout the U.S.
(1978 dollars). Since the publication of the last document, many of the
wet chemical samplers have been replaced by more advanced electric

methods. The costs presented in the tables reflect the more advanced

equipment.

The equipment costs presented in the first column in Table C-1 represent
the composite costs for purchasing the equipment, shipping and handling
charges to the site, and the composite costs of sampling, recording

equipment shelter and support equipment (gases, tapes, chemicals, etc.).

The costs of calibration equipment are also included in the equipment
costs column. Because the same calibrator can be used on samplers for
SOZ’ Ox’ NOx’ CO, and HC, the price of one calibrator (approximately
$8,300) is divided by a factor of 5 (or $1,660). (It is assumed an
operator will have 5 monitors.) The total estimated cost of calibration

equipment for MET samplers ($1,500) is incorporated into the equipment

costs column for this pollutant.

Operation and maintenance costs are presented in the second column of

Table C-1. These figures were derived by determining the amount of

1/ It must be noted that reports furnished to EPA for their present
monitoring cost studies (i.e., those presented herein) are in draft
form and will be updated within the next two months. To date, EPA
has not endorsed the results of these studies, and the results
presented in this document should not be construed as representing
EPA's conclusions.
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manpower hours required and current labor costs needed to Cdmplete the
following tasks: dinstallation, site location, manpower training, super-
vision, and quality control. The agency has determined that most moni-
tors are likely to be placed on public property (schools, firehouses,

etc.) therefore, the cost values for rent and insurance were assumed to

be nonexistent.

The study was based upon ambient air samplers with an average life
expectancy for equipment of 5 years; some will last longer and others
may become outdated earlier. Amortization costs in the tables may need

to be adjusted accordingly by the purchaser.

Tables C-2a, C-2b

Table C-2a and C-2b were obtained directly from the contractor responsible
for installing and maintaining monitors for Belridge 0il Company. The
equipment costs represent real costs incurred by the oil company early

in 1979. Estimated manpower costs to install and operate the station
represent what the company and contractor have judged costs will be

based on 1979 dollars.

Table C-3

The information presented in Table C-3 was obtained from a Booz, Allen

and Hamilton report entitled Development of Environmental Monitoring

Guidelines for EOR and EGR Processes.l/ Methods for determining the

cost values were not given in the report. Methods used to obtain survey
data are presented primarily for comparison purposes. It is felt that
Belridge 0il Co. estimates and draft EPA studies represent the more

accurate analysis of present day costs.

1/ Booz, Allen and Hamilton, Development of Environmental Monitoring
Guidelines for EOR and EGR Processes, prepared for DOE, February 17,
1978.
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TABLE C-2a

CAPITAL COSTS FOR PROPOSED MONITORING STATIONS

PURCHASED BY BELRIDGE OIL COMPANYa/

Number of
Pollutant Monitors Equipment (Model) Capital Costs
502 1 Pulsed Fluorescence $7,170
(TECO 43)
TSP 3 HiVol $1,118
N02/N0 1 Chemiluminescence $6,580
% (TECO 14D)
0 1 Ultraviolet Photometric $9,750
X (DAISIBI 1005)
Rackmount $ 70

a/ To be installed in 1979 (see Table V, Appendix A).

C-5



TABLE C-2b

BELRIDGE OIL COMPANY'S ESTIMATED MANPOWER COSTS

FOR ESTABLISHING SOZ’ TSP, NOZ’ O2 MONITORS

AND STATION OPERATING COSTSa/

Estimated
Function Task Manpower Time Costs
Establishing Instrument Checkout 5 days $ 850
Station

Equipment Installa- 5 days 850

tion
Initial Calibration 3 days 510
Operating Station  Technical Training» 5 days 850
Weekly Maintenance 10 hrs/wk/52 wks/yr 7,800
Quarterly Audit 16 days/yr 2,720
Equipment Repair & 24 days/yr 4,080

Emergency
Data Reduction 32 wks/yr 15,360
(2 persons)

Filter Weighing 20 days/yr 3,400
Quality Assurance 15 days/yr 3,000

Supervision

a/ Per year.
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Pollutant

TABLE C-3

COST OF MONITORING MAJOR POLLUTANTS USING REFERENCE
OR EQUIVALENT METHODS

Equipment

Capital Cost

Manpower Requireda/

TSP

S0

NO
X

COH

Hi Vol Gravimetric

Dichotomous Sampler

Coulometric

Flame Photometric

Parasaline

Pulsed Flourescence
Saltzman

Chemilumescence

AISI

$

550 field equip.

1,200 lab equip.

4,400 field equip.

12,000 lab equip.

7,000%/

8,500"/

200 field equip.

2,500 lab equip.

10,0007/
4,500

9,000

8,500

Daily visits or 1
every 6 days. Ex-
tensive lab test~-
ing required.

Daily visits required
by field personnel.

Visits needed
every 2 days.

Field personnel
visits suggested
every 2 days.

Daily visits required.
Extensive lab facil-
ities required.

Weekly field visits.

Daily visits required.

Weekly visits by
field personnel.

Weekly field visits.

a/ Manpower costs not included in costs column and will reflect additional

costs.

b/ Costs include calibration costs.

SOURCE:

Guildelines for EOR and EGR Processes.

Booz, Allen and Hamilton, Development of Environmental Monitoring

February 17, 1978.
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APPENDIX D

LIST OF DESIGNATED REFERENCE AND EQUIVALENT METHODS

The following methods for measuring ambient concentrations of specified
air pollutants have been designated as "reference methods" or "equivalent
methods" in accordance with 40 CFR Part 53.% Subject to any limitations
(e.g., operating range) specified in the applicable designation, each
method is acceptable for use in State or local air quality surveillance

systems under 40 CFR Part 51.17(a) unless the applicable designation is
subsequently cancelled.®**

Prospective users of the methods listed should note (1) that each method
must be used in strict accordance with the operation or instruction
manual, and (2) that modification of a method by its vendor or user may
cause the pertinent designation to be inapplicable to the method as

alataat,

modified.##%

Further information concerning particular designations may be found in
the Federal Register notice cited for each method or by writing to the
Environmental Monitoring and Support Laboratory, Department E (MD-77),
U.S. Environmental Protection Agency, Research Triangle Park, North
Carolina 27711. Technical information concerning the methods may be
obtained by writing to the Environmental Monitoring and Support Labora-
tory at the address specified above.

NOTE: New analyzers sold as reference or equivalent methods must carry
a label or sticker identifying them as designated methods. For analyzers
sold prior to the designation, the model number does not necessarily
identify an analyzer as a designated method. Consult the manufacturer
or seller to determine if a previously sold analyzer can be considered a
designated method, or if it can be upgraded to designated status.

Promulgated on February 18, 1975 (40 FR 7044), and amended on

March 17, 1976 (40 FR 11255) and Dec. 1, 1976 (41 FR 52694).

#% See 40 CFR 53.11, promulgated on February 18, 1975 (40 FR 7044,
7050-51), and 40 CFR 53.16, promulgated on March 17, 1976 (41 FR
11252, 11256-57).

#%% See 40 CFR 53.14, promulgated on February 18, 1975 (40 FR 7044,

7051-52), and 40 CFR 51.17a(f), promulgated on March 17, 1976

(41 FR 11252, 11255).
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