Arthur D Little

FINAL REPORT

TECHNICAL AND ECONOMIC
ANALYSIS OF CANDIDATE
RACT MEASURES FOR

THE CALIFORNIA OCS:
PHASE |

Prepared for:

Minerals Mangement Service

Prepared by:
Arthur D. Littls, Inc.

5290 Overpass Road, Suite 220
Santa Barbara, California

June, 1991



TABLE OF CONTENTS

1.0
2.0
21
22
23
3.0
31
32
33
34
4.0
4.1
42
4.3
Appendix A:
Appendix B:
Appendix C:
Appendix D:
Appendix E:
Appendix F:

Introduction And Background

Survey Resuits

Survey Coverage
Survey Responses/Results
Database Organization

Emissions Prioritization

Emission Factors

Platform Equipment Emissions
Marine Vessel Emissions
Contractor Equipment Emissions

Methodology Development

Onshore RACT Precedent

Effect of Onshore Rules on the OCS

Phase II: Evaluation Methodology

4.3.1 Technical and Financial Analysis Methodology
43.2 Safety

4.3.3 Contractor Equipment

4.3.4 Data Sources for the RACT Evaluation

Platform Database Printout

Platform Equipment Emission Factors and Emission Rates
Vessel Database and Emission Rates

Blank Survey Questionnaire Forms

Texts of Regulations

DBASE IV Program/Data Files

Redhae D L e

s W

0o OO0 00

13
16

18
18

27
28
31
31
32

A-l

C-1
D-1
E-1
F-1



TABLE OF CONTENTS (Continued)

LIST OF TABLES

3.1 Contractor Equipment

4.1 Onshore RACT Rules and Considerations

42  Emission Reduction Associated with Onshore Rules Applied to
Platform Equipment

43  Example Net Present Value Calculation Injection Timing
Retard for a Turbocharged Diesel Engine

44 NPV Analysis Common Assumptions and Parameters

LIST OF FIGURES

2.1  California OCS Facilities

2.2  Database Menu Structure

3.1  Platform Equipment NO, Emissions

32  Platform Equipment Emissions by Equipment Type

33  Platform Equipment THC Emissions

34  Vessels by Platform

35 California OCS Vessels NO, and THC Emissions

ii

Arthur D Little

17
19

26

30
33

o

10
11
12
14
15



1.0 Background And Introduction

The Department of Interior (DOI) is interested in evaluated the technical and economic
feasibility of installing Reasonably Available Control Technologies (RACT) on existing
Outer Continental Shelf (OCS) facilities offshore California. When this study began, the
DOI had proposed to modify Rule 30 CFR 250.45 and 250.46 to impose special emission
control requirements for facilities offshore California. During the course of the study
revisions to the Federal Clean Air Act, that became effective on January 1, 1991, gave the
EPA jurisdiction in controlling air emissions on portions of the OCS, of which the Pacific
region is included. The 1990 Federal Clean Air Act amendments added a new section
(Section 328) to Title III of the Act which covers air pollution from OCS activities.

The main requirement of this Section, is that OCS sources located in designated areas must
comply with local and state requirements for emission controls, emission limitations,
offsets, permitting, monitoring , testing, and reporting. This means that existing OCS
sources off the coast of California will have to comply with local RACT requirements.
Section 328 (2)(1) of the Clean Air Act provides 24 months for existing OCS source to
comply with new requirements of the Act. '

With these changes in the Clean Air Act, the DOI no longer has junisdiction over air
quality in certain parts of the OCS. However, the DOI still is interested evaluating the
technical and economic effects associated with the implementation of RACT on existing
OCS facilities. DOT’s interest is focused in two areas:

1 To assist DOI in evaluating the need for RACT measure on OCS sources in
areas where they still have jurisdiction, and

2. The evaluation will help DOI assess any safety implications associated with
the implementation of RACT measures on existing OCS sources.

The DOI, through the Minerals Management Service (MMS) is responsible for overseeing
and enforcing the requirements of the OCS Lands Act. Part of these responsibilities is to

monitor and enforce safe practice requirements for various OCS operations. This _
requirement means that the MMS will need to evaluate the safety implications associated
with air pollution control rules that are implemented on the OCS.

Arthar P Little



As part of this evaluation the MMS funded a study to compile data about OCS sources in
the Pacific Region that would serve as a foundation for the development of specific RACT
requirements for these sources. The original study was comprised of two parts:

° Phase I: Develop a complete data base and emission inventory of all Pacific Region
OCS sources, including mobile sources, and to develop methodologies for
evaluating the technical and economic feasibility of various RACT measures as they
apply to specific OCS operations.

® Phase II: Conduct a detailed technical and economic analysis of candidate RACT
measures, and develop an implementation plan for each Pacific Region OCS source.

The information presented in this report covers the results of Phase 1. Phase I will need to
be implemented by the local air districts with input from state and Federal agencies. On
the Federal level, the MMS will need to play an advisory role with regard to effect of
candidate RACT measure on the safety of OCS operations.

This report is organized as follows:

o Section 2 outlines the survey coverage and results. The data base is also
described. :
o Section 3 addressed the platform equipment and vessel emissions.

® Section 4 discusses the onshore RACT precedent and the Phase II
methodology development.

There are also four appendices. Appendix A contains the detailed data base printouts of
general platform information, equipment information, and fuel use. Appendix B contains
the emission rates for the platforms Appendix C contains general vessel information and
emission rates. Appendix D is a sample of the survey questionnaire circled to all OCS
operators. Appendix E is a listing of the text of relevant reguiations. The 1990 Federal
Clean Air Act title VIII Section 801 and the South Coast Air Quality Management District
rules for reciprocating engines and turbines (Rules 1110.2 and 1134). |
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2.0 Survey Resuits

As part of the development of the Phase I OCS emitting equipment database, surveys were
sent out to all oil and gas operators of facilities in the California OCS area. There are 21
facilities in the California OCS that will be affected by the new ciean air act provisions
cover RACT on the OCS. These are shown in Figure 2.1. All facilities were contacted in

this study.

2.1  Survey Coverage
The distributed survey form was composed of four general areas:

. General Facility Description,

- Engine and Turbine Information Including Fuel Use,
- Vessel Information, and

- Contractor Equipment.

Each survey form also contained information from a database that was developed from
Arthur D. Little, Inc. in-house files and the Los Angeles MMS. By including this
information, the operators were able to simply verify the existing data in many cases.
Surveys were intended to give only a "snap shot” of the current platform equipment and the
history of its use. No attempt has been made to examine equipment which was used and
subsequently removed from the platform.

The general facility description addressed such information as the platform name, the
operator, the associated onshore county, the anticipated year of de-commissioning, oil and
gas production over the last five years, and the different fuel types and fuel sulfur contents
used on the platform. '

Engine and turbine information addressed the engine and turbine manufacturers, size,
model number and configurations. Actual fuel use was aiso obtained from 1985 through
1989 as well as a projected 1990 fuel use. These fuel use levels were used in the database
to estimate emissions using fuel based emission factors.

Since the revised clean air act covers OCS activities addresses vessels, information was
obtained on the vessels which visit each platform. That information included engine type,
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model number, manufacturer, configuration, and actual fuel use for four years, plus a 1990
projected fuel use value.

Information on contractor equipment was also obtained. This included equipment such as
cement pumps and logging units that are used on the platforms by contractors. The level of
contractor equipment is usually highest when drilling occurs. Information on engine types,
model numbers, manufacturers and fuel use was obtained.

2.2 Survey Responses/Results

The operator responses to the surveys were varied. As expected there were a number of
holes that had to be filled. Some operators did not report fuel use, which was obviously an
important oversight. Other data, such as equipment configurations and year of
decommissioning, were also frequently missing. As expected, the year of decommissions is
a difficult number to assess because of the influence of oil prices on the economics, and
therefore the life, of the facility. Therefore, for the year of decommissioning, the 1988
MMS Pacific Region Report, with the assumption of a 30 year platform life was used when
the operator did not provide the information. This information will be required in Phase II
to develop a Net Present Value (NPV) cost effectiveness, and is discussed in more detail in
Section 4.5. The platform visits confirmed that the information reported contained few

inaccuracies.

Much confusion surrounded the vessel sections of the surveys. Some operators reported
vessels visiting their platforms that were not reported by other platforms reporting on the
same vessels. Some vessels visited as many as seven platforms. Also, some vessels were
reported to visit state water platforms as well. Because of these factors, it is difficult to
assign vessel emissions to specific platforms. Instead, a vessel "pool” was developed which
lists each vessel that has activity in the OCS and the emissions associated with each vessel.
In order to complete this list, a number of vessel operators were contacted to fill out the
relative sections of the survey form for the vessels they operate.

Holes remaining in the data included the lack of fuel use information on two of the 20
vessels. The vessel operators or the platform operators, who generally supply the vessels
with their fuel, were unable to supply the information. Also, equipment fuel use on the
four Chevron Platforms Gail, Grace, Hermosa and Hidalgo, is still being obtained. In the
meantime, some equipment fuel use information is available from the MMS database.
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2.3 Database Organization

The information obtained from the surveys, Arthur D. Little, Inc. in-house files and the Los
Angeles MMS, is compiled in a database that allows for easy menu-driven access.
DBASE IV is used as the programming environment. The database is grouped into three

areas:
1. General Platform Information
2. Equipment Information
3. Emission Rates

These areas generally correspond to the survey form organization. The database hasa
series of menus which will allow for the easy changing of current information, the addition
of facilities and the modification of emissions factors. Emission factors are assigned a
specific code which is then assigned to each piece of equipment. The database has a pop-
up menu system for the selection of the appropriate emission factor. Figure 2.2 shows the
database menu structure. Appendix F contains a set of computer disks with the DBASE IV

program and data files.
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3.0 Emisslons Prioritization

The emissions associated with oil and gas development in the California OCS are
quantified from the survey fuel use information and the appropriate fuel based emission
factors. By examining the emissions associated with each piece of equipment, the
equipment can be classified into major and minor emitters. In Phase II, this division is
proposed to conserve resources with the major emitters being examined more thoroughly
to determine appropriate control technologies.

This section addresses the factors used to estimate equipment emissions and discusses the
platform equipment emissions and vessel emissions.

3.1 Emission Factors

The emission factors used in the database were mostly obtained from the Los Angeles
MMS. The MMS has been obtaining fuel consumption information from the OCS
operators and has a spreadsheet to calculate emissions. In general, these emission factors
have been agreed upon by the platform operators. In two cases, however, the emission
factors did not reflect the existence of control technologies. Platform Harvest has two
engines equipped with oxidation catalysts and Platform Habitat has a Copper Bessemer
engine that is equipped with Clean-Burn engine technology. The oxidation catalyst was
assumed to reduce the engine hydrocarbon and carbon monoxide emissions by 50 percent.
This is a lower level of reduction than the manufacturer’s specifications for the catalyst -
reduction capabilities at optimum operating conditions, but this level was assumed to be
typical in the absence of source test data. The clean-burn conversion on the Cooper engine
was assumed to reduce NO, emission by 90 percent based on two other Cooper engines in
Santa Barbara County that also have clean-burn conversion kits which have been source
tested. These are located on Platform Hope and at the Chevron Carpenteria Gas Plant
and are currently reducing NOQ, emission by 90 percent, according to recently obtained
source tests.

The emission factors used for each piece of equipment are listed in Appendix B. The
emission factors are designated by codes in the database, thereby allowing for easier
changes or substitutions.
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3.2 Platform Equipment Emissions

The figures in the following sections are only for NO, and Total Hydrocarbon (THC)
emissions. These two pollutants are considered to be the most significant of the criteria
pollutants as they both participate in the photochemical production of ozone. Emissions of
CO, SO, and TSP are tabulated in Appendix B. Emissions have been averaged over five
years. Where five years of data were not available, emissions were averaged over the

available years of data.
NO, Emissions

The NO, emissions from the equipment on each platform are shown graphically in

Figure 3.1. There is a significant range of emissions with the turbines far outdistancing the
other types of equipment in terms of NO, emissions. Two platforms, Ellen and Eureka,
rely on rig generators to produce platform power. These generators are 800 horsepower
Caterpillar diesel engines as opposed to duel fuel turbines. For platforms which do not
have turbines or rig generators, the main NO emitters are diesel engine powered cranes.
Average current NO, emissions from the OCS platform group are about 815 tons/year.

Figure 3.2 shows the NO, emissions by equipment type for the entire OCS platform group.
Turbines are responsible for 79.6 percent of the NO, emissions, followed by diesel powered
rig generators at 7.7 percent, diesel powered cranes at 5.6 percent and contractor
equipment at 3.0 percent. All contractor equipment has been brought together into one
category in order to give an idea of its contribution to emissions. All contractor equipment
is powered by diesel engines (for tabular format, piease see Appendix B).

THC Emissions

The THC emissions associated with the equipment on each platform is shown in Figure 33.
Vents and turbines are responsible for the majority of THC emissions on the platforms
where they are located. Vents are located on 9 of the 21 platforms. On platforms without
vents or turbines, THC emissions are due to diesel powered rig generators and cranes.
Average THC emissions from the OCS platform group are about 1,660 tons/year.

Figure 3.2 shows the THC emissions by equipment type for the entire OCS platform group.

Vents are responsible for 92.9 percent of the THC emissions followed by turbines at
6.5 percent.

Arthur D Little



J—

2T AUy

dinb3 peswod g sy g WoreswoOseunL B3 seubuy joseg ) 20 punEN SO R

_ INYN WHOLLY1d
sun BUM WUN eusy noM opuok usBon IM  PIH WieH AeH ABH  qeH  OBID  BUID BRID 1RO eeing A3 vena  uw3

i

2
HE |

“u¢ml_§¢““_““_ —=plezal ©
/s

— + 08
-- oot

-+~ 0§l

-+ 002

i} <1 0S¢

- 00€
‘DAY 'HYIA/SNOL

SNOISSIWT XON

SNOISSING XON INFWDIND3 WHOA1Yd :

1€ 3UNOH
{ [
[ [ , [ (.1 | [ [ [ | l { {

10



[72]
D
£
o
c
()
3
[72]
2
I O
w
el
o
| ks
m .
o
=
| &




FIGURE 3.3
PLATFORM EQUIPMENT THC EMISSIONS
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SO, CO, TSP

Emissions of SO,, CO and TSP from the OCS platform group average 222, 266 and
48 tons/year averaged over five years, respectively. More detail on these poilutant
emission levels can be found in Appendix B.

3.3 Marine Vessel Emissions

The vessel "pool” that was developed as a part of the database revealed 20 vessels servicing
the California OCS platforms. Of these vessels, seven service state-water platforms also. A
matrix associating each vessel with the platforms that it services is shown in Figure 3.4.
Because of the difficulty in dividing the emissions between those attributable to OCS
service or state-water service, total emissions are tabulated here. Total emissions is only
expected to be minimally higher than the emissions associated with OCS service only due
to the following:

1. OCS platforms are much farther offshore than state-water platforms, and
since the majority of fuel is used during cruise mode, or transport, the OCS
facilities will dominate the total emissions.

3. Boats may service state-water platforms on the way to servicing OCS
platforms. Therefore, the emissions to service both the state-water platform
and the OCS platform may be almost the same as the emissions to service
just the OCS platform.

Figure 3.5 shows the NO, and THC emissions from vessels servicing the OCS platforms.
Sixteen of these vessels are currently controlled for NO, emissions. Eleven utilize
enhanced intercooling and 49 injection timing retard, giving about a 40 percent NO,
reduction. The other five are equipped with enhanced intercooling which produces about a
20 percent NO, reduction. Enhanced intercooling involves cooling the engine intake air
after the turbocharger using an exchanger with seawater or an internal loop through the
keel of the boat. Retarding the diesel fuel injection by 4° involves injecting the diesel fuel
into the combustion chamber slightly later than is required for optimum power. This
allows for lower combustion temperature and therefore lower NO, emissions.

Total NO, emissions from the vessel pool average about 348 tons annually, based on fuel
use obtained for 1985 through 1989, and on a projected 1990 value. This is equal to about
43 percent of the NO, emissions from the OCS platforms.

13
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FIGURE 3.5
CALIFORNIA OCS VESSELS NOx AND THC EMISSIONS
TONS/YEAR, FIVE YEAR AVERAGE
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THC emissions from the vessels are estimated to average about 27 tons/year since 1986.
This is about 1.6 percent of the THC emissions from the OCS platforms. The emissions
from two of the 20 vessels for which fuel use was not obtained are not included 1n these

numbers.

Emissions of SO5, CO and TSP from the vessel pool averages about 13, 34 and
41 tons/year, respectively. More detail on these pollutants is given in Appendix C.

3.4 Contractor Equipment Emissions

Contractor equipment is equipment used on a platform on a nonpermanent basis. This
equipment is typically used for activities such as drilling and/or repairs. The equipment
may only be on the facility for less than a year and is owned and frequently operated by
someone other than the platform owner/operator. The extent of usage of contractor
equipment depends upon the development stage of the platform. Platforms that are
relatively new, such as Habitat, have a lot of contractor equipment activity. Older
platforms such as Union A tend to have less contractor equipment on use.

Ten of the 21 platforms reported contractor equipment in their survey forms. This does
not necessarily mean that the other facilities have not had contractor equipment since 1986,
but that no equipment currently is being used on the facility.

Table 3.1 is a listing of the contractor equipment by type and engine manufacturer as
reported in the survey questionnaires. All contractor equipment is powered by diesel
engines. The majority of larger engines driving contractor equipment are Detroit Diesel 2-
stroke engines ranging in size from 6V92 (152 hp) to 16V149 (1600 hp). Smaller engines,
less than 100 hp, are Detroit Diesels or Big Blues. Contractor equipment RHC & NO,
emissions are estimated to be 1.3 and 24.9 tons/year average or 0.1 percent and 2.7 percent
of platform equipment emissions, respectively.

16
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CONTRACTOR EQUIPMENT

Equipment Tvpe Platform (s) =ize (ho} Manufacturer
Barnacle remover Grace 8 Lombardini 1 cyl
Casing Tong Ellen, Eureka . 600 NA
Cementing Unit Habitat 180 DD 353
Cementing Unit Hondo 318 OD AB 71
Cementing Unit Gilda, Habitat 340 oD 8v71
Cementing Unit Harvest 350 GMC 871
Cementing Unit Ellen NA DD 8vez
Draw Works Habitat 456 OD 12v7t
Drilling rig generator Hermosa 600 NA
Driling rig generator Harvest 1,120 EMD 8-645
Drilling rig generator Hondo 1,550 DD 18V-149-TL
Haliburton Acidizing Grace 180 DD
Haliburton Pumps Grace 40 DD
Haliburton Unit Eureka 334 NA
Haliburton Unit Ellen 600 NA
Log Wire Unit Ellen, Eureka 600 NA
Logging Unit Harvest 145 Cum v378

- Logging Unit Gail 168 Cum V-504-C
Mud Pump Houchin 273 DD 8v71
Mud Pump Hogan 400 Cat 3408
Mud Pump Habitat 725 DD 16V71T
OSCA Filters SYS Habitat 465 DD 12v71
Otis Nitro Habitat 152 DD sva2
Power Tongs Harvest S5 Cum
Power Tongs Habitat ars NA
Pulling Unit Hogan, Houchin 273 PD 8v71
Rotary Table Hogan, Houchin 450 DD &6ve2T
Sand Blasters Habitat 600 NA
Standby gen Habitiat 375 Cat 3406
Standby gen Habitat 1,600 DD 16V149
Temp air compressor Harvest 475 DD 12V71N
Temp air compressor Harvest 113 DD 371N
Welding Gen Habitat 378 Cat 3406
Welding Unit Habitat 42 Big Blue 400D
Wire Line Unit Grace 40 Deutz Diesel 3 cyl
Wire Line Unit Habitat 102 Ford Diesel
Wire Line Unit Gail 353 DD
Wire Line Unit Habitat 40, 90, 120 DD
Total
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4.0 Methodology Development

This section addresses the RACT rules currently in effect or proposed in the onshore
environment, their potential for emissions reductions if applied in the California OCS and
a proposed methodology that could be used in Phase IT of this pro;ect to estimate the cost
effectiveness of various control technologies.

4.1 Onshore RACT Precedent

The 1990 Federal Clean Air Act Amendment title VIII states that OCS sources in the
affected areas shall be subject to the same requirements "as would be applicable if the
source were located in the corresponding onshore area” and shall be subject to "state and
local requirements for emission controls, emission limitations, offsets, permitting,
monitoring, testing and reporting.” (See Appendix E) Therefore, as a part of this study,
the RACT rules that exist or are recommended in the adjacent onshore areas were
examined.

Four land areas, San Luis Obispo County, Santa Barbara County, Ventura County and the
South Coast Air Basin, which immediately border the OCS development areas were
examined. Also examined were the Air Quality Management Programs (AQMPs) or Air
Quality Attainment Plans (AQAPs) for three of these air basins to determine what possible
future rules may be proposed which would affect OCS oil and gas development (San Luis
Obispo does not currently have an AQMP). All rules or proposals were grouped into one
of three areas; existing rules, rules proposed or recommended by the AQMPs and AQAPs,
and areas recommended for further study. These grouping are shown in Table 4.1.

Below is a summary of the currently existing rules and proposed/recommended rules
governing reciprocating engines, process heaters, turbines, fugitive and vent emissions and
fuels. These categories are the most frequently found equipment on OCS facilities.

18
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Reciprocating Engines

South Coat Rule 1110.2 requires that all existing internal combustion (IC) engines either
spark or compression ignited, be either electrified or reduce NO, emissions to 36 ppm, CO
emissions to 2000 ppm and ROG emissions to 250 ppm, adjusted to 15 percent oxygen.
Adjustments area allowed for engine efficiency. (See Appendix E).

Ventura County and the South Coast Air Basin currently have rules regulating NO,, CO
and ROC emissions from reciprocating natural gas fueled IC engines. These essentially
require the installation catalysts or combustion modifications to produce emission
reductions from 70 - 90 percent. Santa Barbara County is currently developing a rule
similar to the IC engine rules in Ventura County and the South Coast Air Basin.

Santa Barbara and Ventura Counties have recommended electrification for stationary
natural gas fueled engines only. Santa Barbara AQAP recommendation #N-11, would
require injection timing retard on all diesel platform equipment.

Process Heaters

Ventura County and the South Coast Air Basin have rules governing the NO, emissions
from process heaters rated at greater than 5 million Btu/hr. These rules limit the
emissions to less than 40 ppm NO, and 400 ppm CO. South Coast currently has a limit of
0.14 Ibs NO,/MMBtu but the limit will drop to 0.03 1bs NO,/MMBtu in 1992.

All three areas recommend rules that would require NO, emissions from process heaters to
be reduced by 80 percent.

Turbines

South Coast Rule 1134 requires all existing stationary gas turbines (gas or liquid fueled)
greater than 400 hp to reduce NO, emissions to 9-25 ppm depending on size and control
technology (see Appendix E). A correction for efficiency is included.

Rules are recommended in all three districts which would require NO, controls such as
water/steam injection and/or SCR. NO, reduction of 30 - 85 percent could be realized
with these two techniques. These rules have been recommended for the near term with
proposed adoption dates of 1991 - 1992,
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Vents and Fugitive Emissions

All onshore districts currently have rules governing fugitive emissions from valves, flanges,
open ended lines, pump seals, compressor seals and relief valves. Generally, the rules, such
as Santa Barbara Rule #331 and 332, Ventura Rule #74.7 and South Coast Rule #466
(see Table 4.1) specify a maximum level of detectable hydrocarbons at the component site
of 10,000 ppm above background or a certain allowed number of leaking components or a
required inspection program. Rules also state that vents should relieve to vapor recovery
systems or flares. All refineries onshore are required to have flares; no venting of
hydrocarbons directly to the atmosphere is allowed.

Recommended rules for fugitive emissions propose more frequent inspection periods,
vapor recovery on fueling procedures and I&M programs.

Fuels

All areas currently have rules governing fuel sulfur content for gaseous and liquid fuels.
These specify the sulfur content to be less than 15 grains/100 f13 or 80 ppm for gaseous
fuels and less than 0.5 weight percent for liquid and solid fuels. Recommended rules
include tighter limits on sulfur content, such as 0.05 - 0.25 weight percent for liquid fuels
depending on the process, and phase out of the use of fuel oils and solid fuels.

Other

Another area of increasing concern is toxic emissions. South Coast Rule #1401 specifies
maximum individual cancer risk levels for emissions of carcinogenic compounds for all new
and modified sources. Vents and flares, depending on the platform gas, could be emitters
of carcinogenic compounds.

4.2 Effect of Onshore RACT Rules on the QCS

The existing rutes in the California onshore environment would have a significant effect on
OCS equipment. Diesel engines, turbines and vents would all require substantial levels of
control. Table 4.2 shows the emissions for the OCS platform equipment at an uncontrolled
level, the current level and with onshore existing rules. Some diesel engines, turbines and
vessels are currently equipped with emission control technologies. This table assumes that
the most stringent onshore RACT rule is applied to the entire OCS. While all the onshore
areas have rules against venting, only the South Coast has RACT ruies which apply to
turbines and diesel engines.
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With the application of flares to vents; water injection and SCR (or some other technology
that can achieve similar NO, reductions) to all turbines; and timing retard, enhanced
intercooling and possibly SCR to diesel engines, NO, and THC emissions from the
platforms and vessels would be reduced by 70.5 percent and 89.4 percent, respectfully (see
Table 4.2). '

It is important to note, that the technologies used onshore are not necessarily transferrabie
to the offshore environment and may be significantly more expensive and not technically
feasible. SCR, for example, has never been demonstrated in the offshore environment.
Phase II of this project wili address the technical feasibility and the costs of different
emission control technologies in the OCS.

4.3 Phase Il Evaluation Methodology

The determination of RACT requirements for California offshore platforms requires the
consideration of a variety of factors. Offshore operations are quite different from their
onshore counterparts. Accordingly, offshore air pollution control technologies have their
own set of costs and operabilities. Since most published data on air pollution control
efforts only cover onshore sources, it will be necessary to extrapolate the information for
onshore technologies for their potential offshore applications.

Offshore facilities have a finite useful life, which is dictated by the rate of production, the
value of the oil produced, and the cost of operating the platform. The remaining life of
some California OCS facilities might be less than the normal expected life of a retrofit air
pollution control strategy. This fact can affect the real cost effectiveness of a particular
control strategy.

The evaluation methodology which is described in this section has been developed to
account for the most important factors impacting an individual control strategy’s cost and
effectiveness. The methodology is designed to account for the site-specific conditions of
the 21 present day California OCS facilities. The methodology is somewhat more rigorous
than the analysis that is often presented in support of onshore RACT determinations. This
rigor is justified by the small number of facilities (21) and the large differences in
capacities, age, configuration, and equipment among these different facilities.
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4.3.1 Technlcal and Financial Analysis Methodology

Candidate RACT measures will be evaluated for the most significant emission sources with
a site specific methodology. Other emission sources are to be evaluated using 2 method
which defines typical platform equipment. In both cases, however, the financial analysis

- portion of the RACT evaluation will follow the same procedure. Only the technical
analysis, which determines the equipment requirements and cost, will be different.

The evaluation of RACT measures will consist of the following six elements:

- Engineering Evaluation

- Capital Cost Estimation

- Operating Cost Estimation

. Net Present Value (NPV) Analysis
- Lifetime Emissions Estimation

- Cost Effectiveness Determination

Each of these are further described below. Specific sources of information to be used in
carrying out this analysis are described in Section 4.6

Engineering Evaluation

The engineering evaluation will develop a design basis suitable for preparing estimates of
the capital and operating costs. In general, these evaluations will deveiop information of a
comparable nature to that used in evaluating emission control strategies for onshore
facifities. In addition, the engineering evaluation will also consider any special features for
offshore installation. Such unique features might include equipment relocation, onshore
shakedown, special instaliation procedures, or any other item which distinguishes the
offshore installation from a conventional onshore installation.

Capital Cost Estimation

The capital costs will be developed in two parts: the first will develop the cost for a
comparable onshore equipment installation, broken down into basic equipment cost and
installation costs; the second will involve adjusting the equivalent onshore cost to be
consistent with the offshore installation requirements.

Various methods can be used in developing the capital cost estimates. Vendor quotations
or published cost curves are appropriate for estimating capital costs of those technologies
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analyzed on a site specific basis. This level of 'detail, however, might not be warranted for
the other technologies. Their cost estimates will likely be developed through engineering
scaling relationships of published cost estimates.

Operating Cost Estimation

The components of the operating costs will include raw materials, energy, maintenance and
labor. Some of these will be developed in the engineering evaluation. The costs for
common operating cost elements will be developed and applied to all evaluations (see
Section 4.6). Other operating cost elements will be developed from published sources or
through vendor quotations. Most operating costs will be regular annual costs. Others, such
as catalyst replacement, might occur only every several years. The period of applicability of
all operating costs elements, if not one year, will be noted.

Net Present Value Analysis

The NPV analysis will combine the initial capital costs with the recurring operating costs to
form a present year total cost. This evaluation will follow the standard procedure of
discounting future year expenditures by an appropriate discount rate. The npv analysis will
be taken over the life of the air pollution control equipment or the remaining life of the
offshore platform, whichever is less.

An annotated NPV analysis showing the use of 4° injection timing retard is given in
Table 4.3. The sources for the data used in this figure are described in Section 4.6. The
fundamentals of NPV analyses are described in many texts and references, so they are not
described here.

Lifetime Emissions Reductions

The lifetime emissions reduction for each candidate control strategy will be evaluated over
the same period of time as the npv analysis. In this manner, the cost effectiveness can be
calculated consistently. The emissions reductions will be estimated using the baseline
emissions from the inventory and the control technology effectiveness as determined
thorough the engineering analysis. If necessary, the emissions will be adjusted in
accordance with the multi-pollutant emission reduction strategy (see Section 4.7).
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TABLE 4.3

EXAMPLE NET PRESENT VALUE CALCUALTION

S |
clibdg :

i NGI
Calculation Inputs

Basis

Engine Size, hp 300

Annual use, hours 800

Average load factor, % 50

Annual fuel consumption, gal 6300

Emission factor, g/hp-hr 10
Emissions

Baseline, tons/year 1.32

Emission reduction, % 20
Cost Estimate

Initial cost $1,000

Annual O & M $500

Annual Source testing $1,000

Fuel Penalty, % 4

Fuel price, $/gallon $0.60
Financial Assumptions

Life of facility/control technology, yIs 5

Nominal inflation rate 5%

Nominai discount rate 10%

Calcuiation Year
1 2 3 4 5 total |

Initial cost $1,000
Annual O & M $500 $500 $500 $500 $500
Source testing $1.000 $1.000 $1,000 $1,000 $1.000
Fuel Penalty $166 $166 $166 $166 $166
Total $2.666 $1,666 $1,666 $1,666 $1,668
inflation factor 1.0000 1.0500 1.1025 1,1576 1.2155
Inflated Total _$2,666 $1,749 $1,836 $1,928 $2,025
Discount Factor 1.0000 1.1000 1.2100 1.3310 1.4641
Discounted total $2,666 $1,590 $1,518 $1,449 $1,383 $8,605
Emission reduction, tyr 0.264 0264 = 0.264 0.264 0.264 1.32

Cost Etfectiveness. $/ton  $6.519

Arthur D Little
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Cost Effectiveness Determination

The final step in the evaluation is the determination of cost effectiveness. This number will
represent the cost of control per unit mass of pollutant (i.e, $ per ton). Both the cost and
the emission reduction will be expressed in terms of their present value over their expected
life. The mass of pollutant reduction will be adjusted in accordance with the multi- |
pollutant methodology. This unit cost can be used both for rank-ordering various RACT
options for OCS facilities, and for comparing the cost of offshore RACT to onshore air
pollution control requirements.

4.3.2 Safety

The use of emission control technologies can produce certain safety issues which must be
addressed. The new Clean Air Act authorizes the States to regulate the OCS environment
for air emissions, but the MMS still has the authority and the obligation to protect the
safety of the workers in the OCS. Some emission control technologies require the use of
hazardous materials. Requirements for the use of these emission control technologies
which will minimize the safety concerns will be recommended.

For example, selective catalytic reduction (SCR) reduces NO, emissions by injecting
ammonia into the exhaust stream. The ammonia then reacts with the NO, to produce
nitrogen and water. In order to use SCR, therefore, ammonia would have to be stored on
the platforms. Ammonia is considered a hazardous substance if it is in anhydrous form.
Anhydrous form is how ammonia is used in the existing onshore SCR systems. But SCR

. can also use aqueous ammonia, which does not present nearly the same safety concern, but
does require additional storage volume. These types of issues will be addressed for each
emission control technology evaluated in Phase II of this project.

4.3.3 Contractor Equipment

'Contractor equipment was found to be present on 10 of the 21 platforms surveyed. All of
the contractor equipment is diesel engine powered by about 20 different diesel engine
types. Because of this diverse range of engine models and manufacturers and the relatively
small percentage of emissions ( <3 percent), Phase II wiil assume that each contractor
equipment type is powered by the same engine model and manufacturer. This will reduce
the amount of resources required to examine the feasibilities associated with the different
emission control technologies.
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4.3.4 Data Sources for the RACT Evaluation

The cost evaluation described in Section 4.4 will require a consistent set of cost and
financial assumptions to be used in evaluating all of the candidate RACT measures. This
set of information will include unit costs to develop the operating costs and financial
parameters for the NPV analysis.

The most important financial and cost parameters, along with their present day values and
their references are shown in Table 4.4. Appropriate values for these unit costs and
financial parameters will probably change between the time this report is issued and when
the evaluations are actually performed. The values shown in this figure, therefore,
represent values which would be used in conducting the analysis today. The references
shown should be consulted so that the values for each item can be updated with the

appropriate value.
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platform : EDITH

GENERAL FACILITY DESCRIPTION

Operator + Unocal
offshore of + Los Angeles County
Treating Facility: Huntington

Drilling Start Year : 1983
prilling Time (yrs) 2
Yr of Decommissioning: 2010

Power cable (Yes/No) : Yes

0il Production 730.0 469.0 350.0

...................... 4amsmmssmearecswrona

Tract Number : 296
Field/Area : Beta Unit

Peak Production Year + 1984
Peak Production (bbl/day): 4100

Projected
1989 1990
17 17

276.0 303.0 107 scf

565.0 S527.0 105 bbl

* Cumulative rumber of wells capable of producing.

FUEL DESCRIPTION

Fuel Code Description
] | Diesel
NG | Natural Gas

Arthur D Little

Lower

Heating Sul fur

Value Units Content Units
1127000.0 | Btu/gat | ©.0500 | wt X }
| 950.0 | stusscf | 250.00 | ppmv |
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Pilatform ¢ ELLEN
GENERAL FACILITY DESCRIPTION
Operator : Sheil Tract Number : 300
offshore of : Los Angeles County Field/Area s Beta Unit
Treating Facility: Platform Elly
Dritting Start Year : 1980 Peak Production Year : 1987
prilling Time (yrs) : 7 Peak Prociction (bbl/day): 0
Yr of Decommissioning: 2010
Power cable (Yes/No) : Ko
Projected
19856 1987 1988 1989 1990
vells 32 32 30 30 3c
cas Production  876.0 677.3 376.2 620.0 6200 10° scf
0il Production 2701.0 2368.3 1840.5 1814.9 1814.9 10° bbl
* cumulative number of wells capaﬁle of producing.
FUEL DESCRIPTION
Lower
Heating sul fur
Fuel Code Description value Units Content Units
0 | piesel i | Btusgal | 0.0300 | wt X |
NG | Natural Gas ] | Btussef | 800.00 | ppmv i
A-3
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platform : ELLY

GENERAL FACILITY DESCRIPTION

Operator : SHELL Tract Number : 360
Qffshore of : Los Angeles County Field/Area : Beta Unit
Treating Facitity: Long Beach

pritling Start Year : Q Peak Production Year H 0
pritling Time (yrs) : 0 Peak Production (bbl/day):

¥Yr of Decommissioning: 2009

power cable (Yes/No) : No

Projected

1986 1987 1988 1989 1990

wust o o o o o
Gos production 0.0 0.0 00 0.0 0.0 105 scf
o produetion | 0.0 0.0 0.0 00 0.0 10l

* cunulative number of wells capeble of producing,

FUEL DESCRIPTION

Lower

Keating Sul fur
Fuel Code Description value Units Content Units
) | Diesel | | Btusgal | 0.0020 | wt X ]
NG | Natural Ges | | Btussef | 1089.0 | ppmw |
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platform : EUREKA

GENERAL FACILITY DESCRIPTION

Tract Number

Operator : Shell
: Field/Area

Offshore of : Los Angeles County
Treating Facility: Elly

: 304
: Bets Unit

Drilling Start Year : 1984 Peak Production Year : 1987
pritling Time (yrs) : 3 Peak Production (bbl/day): 0
Yr of Decommissioning: 2014
Power cable (Yes/No) : No
Projected
1986 1987 1988 1989 1990
wells 20 31 27 28 28
Gos Production 1095.0 1434.0 696.3 459.3 459.3 10° ecf
0it Production 3613.5 3829.4 3832.6 3278.3 3278.3 _103 bbl
* cumslative number of wells capable of producing.
FUEL OESCRIPTION
Lower
Heating sul fur
Fuel Code Description Valive Units Content Units
b | Diesel | | Btusgat | 0.0300 | wt X |
NG | Matural Gas | | Btussef | 800.00 | ppmv |
A-11
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platform : GAIL

GENERAL FACILITY DESCRIPTION

Operator : CHEVRON Tract Number : 205
offshore of : Ventura County Field/Area + SANTA CLARA UNIT

Treating Facility: Carpinteria

prilling Start Year : 1987 Peak Production Year

s 1992
Drilling Time (yrs) 4 Peak Production (bbl/day): 13000
Yr of Decommissioning:
Power cable (Yes/No) : No
Projected
1986 1987 1988 1589 1990
Wells 0 0 o 0 ¢
Gas Production 6.0 0.0 0.0 00 0.0 10%scf
0il Production 0.6 0.0 0.0 0.0 0.0 10> bbl
* cumulative number of wells capable of producing.
FUEL DESCRIPTION
Lower
Keating Sul fur
Fuel Code Description Value units Content Units
D | Diesel | | Btu/gal ] 0.0500 jwt X |
NG | Natural Gas | | Btussef | 250.00 | ppmv i
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Pilatform : GILDA

GENERAL FACILITY DESCRIPTION

Operator : UNOCAL Tract Number : 216
0ffshore of + Ventura County Field/Ares t SANTA CLARA UNIT

Treating Facility: Mandalay

Drilling Start Year : 1982 feak Production Year H 1984
Drillimg Time (yrs) : 3 Peak Production (bbl/day): 6622
Yr of Decommissioning: 2016
Power cable (Yes/No) : Yes
Projected
1986 1987 1988 1989 1990
Welis 40 43 1¥A 45 47
Gas Production 3661.6 4968.4 2820.1 18%1.8 1500.5 106 scf
0il Production 2229.4 2186.6 1859.9 1828.7 1676.4 10° bbl
* Cumulative number of wells capabie of producing.
FUEL DESCRIPTION
Lower
Heating Sul fur
Fuel Code Description Value Units Content Units
b | Diesel |127600.0 | Btusgal | 0.0500 | wt X i
NG | Natural Gas | 1000.0 | Btu/sef | 20.000 | ppmv ]
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platform : GINA

GENERAL FACIL!ITY DESCRIPTION

Operator + UNOCAL Tract Number 1 202
Offshore of : Ventura County Field/Area ; PORT HUENEME
Treating Facility: Mandalay

Britling Start Year : 1982 Peak Production Year H 1983
Drilling Time (yrs) : 1 Peak Procuction (bbl/day): 5000

Yr of Decommigsioning: 2010

Power cable_ (Yes/No) : Yes

Projected
1986 1987 1938 1989 1990

* Cumilative number of wells capable of producing.

FUEL DESCRIPTION

Lower

Heating Sul fur
Fuel Code Description Value units Content Units
D | Diesel [127600.0 | Stusgal | 0.0500 | we X |
NG | Katurat Gas | 1000.0 | Btusscf | 20.000 | ppmv |
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pPlatform :

GENERAL FACILITY DESCRIPTION

Operator : CHEVRON ' Tract Number : 217
Offshore of 1 Ventura County Field/Area s SANTA CLARA UNIT
Treating Facility: Carpinteria
Dritling Start Year : 1981 Peak Production Year s 1985
pritling Time (yrs) 4 Peak Production (bbt/day): 2000
Yr of Decommissioning:
Power cable (Yes/No) : No
Projected
1984 1987 1988 1989 1990
Wells 0 0 g 0 0
Gas Production  1423.5 0.0 6.0 0.0 0.0 106 scf
0il Proguction  657.0 0.0 0.0 0.0 0.0 10° bl
* cumilative number of wells capable of producing.
FUEL DESCRIPTION
Lower
Heating sul fur
Fuel Code Description Value units Content Units
0 | Diesel | | Btusgal | 0.0500 | wt X i
NG { Naturel Gas i | Btusset | 250.00 | ppmv |
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Platform : HABITAT

GEMERAL FACILITY DESCRIPTION

Operator : TEXACO Tract Number
Offshore of : Santa Barbara County Field/Area

Treating Facility: Habitat

Orilling Start Year : 1982 Peak Production Year
Peak Production (mcf/day): 70600

Dritiing Time {yrs) : 4
Yr of Decommisgioning: 2012

Power cable (Yes/No) : Yes

Projected

1986 1587 1988 1989 1990

;334,246

: PITAS POINT UNIT

: 1986

wells 13 12 11 9 12
Gas Production 25769.0 20738.0 16633.0 12120.0 15000.0 ‘IO6 scf
0il Production  29.2 23.8 13.6 9.8  10.5 10° bbl
* Cumyiative rumber of wells capable of producing.
FUEL DESCRIPTION
Lower
Heating Sul fur
Fuel Code Description Value Units Content Units
D | biesel {130000.0 | Btusgal | 0.0500 | wt X i
NG | Matural Ges | 101.6 | Btussef | i pomv |
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Platform : HARVEST

GENERAL FACILITY DESCRIPTION

Operator 1 TEXACO ' Tract Number : 315
Offshore of : Santa Barbara County Field/Area + POINT ARGUELLO

Treating Facility: Gaviots

Drilling Start Year : 1987 Peak Production Year s 1994
Drilling Time (yrs) : 3 Peak Production (bbl/day): 456000
Yr of Decommissioning: 20146

power cable (Yes/No) : No

Projected
1586 1987 1988 1989 1990

wells 0 0 19 19 20
Gas Production 0.0 00 0.0 0.0 0.0 105 scf
0il Production 0.0 0.0 0.0 0.0 0.9 10° bbl

* cumulative number of wells capabie of producing.

FUEL DESCRIPTION

Lower

Heating Sul fur
Fuel Code Description Vaiue Units Content Units
D | Diesel } | Btu/gat | 0.0500 | wt X |
NG | Natural Gas i | Btussef | 15000 | ppmv |
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Platform : MENRY

GENERAL FACILITY DESCRIPTION

Operator : Oryx Energy Tract Number : 240
Offshore of : Santa Barbara County field/Area : CARPINTERIA

Treating Facility: Rincon

prilling Start Year : 1980 Peak Production Yesr 1983
pritting Yime (yrs) 3. Peak Production (bbl/day): 5000
Yr of Decommissioning: 2010

power cable (Yes/No)} : No

s Projected
1986 1987 1988 1989 1990

weils 22 2 22 22 22
cos Production 1058.5 848.6 645.6 455.8 455.8  10% scf
oit Production 1350.5 1189.5 1050.8 844.8 864.8 107 bot

* cumulative number of wells capable of producing.

FUEL DESCRIPTION

Lower

Heating Sul fur
Fuel Code Description Value Units Content Units
D | Diesel i | Btu/gsl | 0.4800 | we % |
NG | Nstural Gas | | Btusscf | 3.0000 | ppmv |
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Platform ; HERMOSA

GENERAL FACILITY DESCRIPTION

Operator : CHEVRON Tract Number : 0Cs P-0316
Offshore of : Santa Barbara County Field/Area : POINT ARGUELLO
Treating Facility: Gaviota
orilling Start Year : 1987 Peak Production Year 1 1993
prilling Time (yrs) = 3 Peak Production (bbl/day): 27000
Yr of Decommissioning:
Power cable (Yes/No) : No
Projected
1986 1987 1988 1989 1990
wells 0 0 0 0 0
Gas Production 0.0 0.0 0.0 0.0 0.0 10°scf
0il Production 0.0 0.6 0.0 0.0 0.0 10° bbl
¥ cumilative number of wells capable of producing.
FUEL DESCRIPTION
Lower
. Heating sul fur
fuel Code Description value Units Content Units
) | Diesel #2 i | stusgal | 0.0500 | wt X !
NG | watursl Gas | | 8tussef | 250.00 | ppmv |
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platform ; NIDALGD

GENERAL FACILITY DESCRIPTION

o7
b |

Cperator : CHEVRON Tract Number : 450
Offshore of : Sants Barbare County Field/Area : POINT ARGUELLO
Treating Facility: Gaviota
pritling Start Year : 1987 Peak Production Year : 1993
Drilling Time (yrs) @ S Peask Production (bbl/day): 20000
Yr of Decommissioning:
Power cable (Yes/No) : No
Projected

1985 1587 1988 1989 1990
Wells 0 1} 0 0 0
Gas Production 0.0 0.6 0.0 0.0 0.0 10°sct
il Production 0.0 0.6 00 0.0 0.0 10 bbl

! Cumulative number of wells capsble of producing.
FUEL DESCRIPTION
Lower
Heating Sul fur
Fuel Code Description Value Units Content Units
b | Diesel | | Btusgal | 0.0500 | wt X |
NG { Natural Gas | | Btussef | 250.00 | ppmv |
A=-51
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Platform : HILLHOUSE

GENERAL FACILETY DESCRIPTION

Operator : Oryx Energy Tract Number 3 260
Offshore of : Santas Barbara County Field/Ares : DOS CUADRAS
Treating Facility: gimon
Drilling Start Year : 1970 Peak Production Year : 1977
Drilling Time (yrs) : & Pesk Production (bbl/day): 15000
¥Yr of Decommissioning: 2000
Power cable (Yes/No) : No
Projected
1986 1987 1988 1989 1990
wells 45 45 45 45 45
Ges Production  S47.5 665.2 B8i4.6 801.7 801.7 10° scf
0il Production 1131.5 1173.2 1082.4 936.3 934.3 ‘103 bbl
- Cumilative number of wells capable gf producing.
FUEL DESCRIPTION
Lower
Heating Sul fur
fuel Code Description Value Units Content units
) | Dieset | | Btusgal | 0.4800 | wt % ]
NG | Natural Gas | | Btussef | 2.0000 | pemw |
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| oo

ptatform : HOGAN

GENERAL FACILITY DESCRIPTION

Operator : PHILLIPS Tract Number s 166
Offshore of ; Santa Barbara County Field/Area s CARPINTERIA
Treating Facility: ta Comchita
Dritting Start Year : 1968 Peak Production Year : 1973
Drilting Time (yrs) : 4 Peak Production (bbisday)y: 4000
Yr of Decommissioning: 2005
Power cable (Yes/No) : Yes
Projected

1986 1987 1988 1989 1990
Wells ] 0 0 39 39
Gas Production 18.3 SB83.&6 838.9 976.2 1451.7 1()6 scf NOTE: Gas and Oil Production for 1987-1990
------- A e E AR LR L L LR bbb iaiieialy is the combined total for HOGAN and HOUCKIN,
0il Production  237.3 759.0 716.3 625.6 634.6 10° bbl

" cumutative number of weils capable of producing.
FUEL DESCRIPTION
Lower
Keating sul fur

Fuel Code Description Value Units Content Units
) | Dieset | | Btu/gal | 0.3750 | wt X |
NG | Natural Gas | ' | Btusscf | 1.0000 | pewv |

R e L L L L L L T R T R TR . ————
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piatform ; HONDO

GEMERAL FACILITY DESCRIPTION

EXXOM ' Tract Number : 188

" Operator :
offshore of : Senta Barbara County Field/Area : SANTA YNEZ UNIT
Treating Facility: 0S&T/Las Flores

prilling Start Year : 1977 Peak Production Year : 1985
doritling Time (yrs) @ 5 peak Proguction (bbl/day): 33000
Yr of Decommissioning: 2007
power cable (Yes/No) ; Mo
Projected
1986 1987 1988 1989 1990

....................................................

Gas Production zoz.oz. 1 20991.7 21065.8 23431.9 231.31 o 10% sct
0il Production 11101.0 9586.0 9890.0 9517.0 9517.0 100 bl

* cumulative number of wells capable of producing.

FUEL DESCRIPTION

Lower

Heating ] Sul fur
Fuel Code Description Value Units Content
D1 | Diesel (1988) [137000.0 | Btu/gal | 0.0500 |
b2 | Diesel (1987) [137000.0 | Btu/gal | 0.0900 |
D3 | piesel (1588) [137000.0 | Btusgsl | 0.0450 |
b4 | Diesel (1969) {137000.0 | Btu/gal | 0.0450 |
NG1 j Natural Gas (Turbines) | 1150.0. | 8tu/scf | 30.000 |
NG2 | Natural Gas (Base Flare) | 1155.0 | Btwscf | 10000 |
NG3 | natural Gas (Upset Flare) | 1040.0 | Btu/scf | 9500.0 |
NG4 | Natural Gas | | stusscf | 5000.0 |
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Platform ; HOUCHIN

GENERAL FACILITY DESCRIPTION

Operator : PHILLIPS Tract Number : 166
Offshore of : Sants Barbara County Field/Area ' CARPINTERIA
Treating Facility: La Conchita

Orilling Start Year : 1969 Peak Production Year H 1974
Drilling Time (yrs) : 4 Peak Production (bbl/day): 11000
Yr. of Decommissioning: 1999

Power cable (Yes/No) : Yes

Projected
1986 1987 1988 1989 1990
vells” 0 0 0 33 33
Gas Production  29.2 0.0 0.0 0.0 0.0 10°%scf . NOTE: Gas and Oil Production for 1987-1990
---------------------------------------------- bl is the combined total for HOGAN and HOUCKIN.

Oit Production 401.5 0.0 0.0 0.0 0.0 10° bbl

* Cumulative number of wells capable of producing.

FUEL DESCRIPTION

Lower
. Heating sul fur
Fuel Code Description Value Units Content Units
0 | Diesel | | Btusgsl | 0.3750 | wt X |
NG | Natural Gas | _ | Btu/sef ] 1.0000 | ppew i

Arthur D Little 4-69
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platform : [RENE

GENERAL FACILITY DESCRIPTION

Operator + UNOCAL Tract Number 1 Dh4t
Qffshore of + Santa Barbars County Field/Area : POINT PEDERNALES
Treating Facility: Lompoc ‘

orilting Start Year : 1986

Peak Production Year : 1990

prilling Time {yrs) : 5 Peak Production (bbl/day): 25000

Yr of Decommissioning: 2016

Power cable (Yes/Ko) : Yes

Projected
1986 1987 1988 1989 1990

Wells 0 1" 1" 17 18
Gas Production 0.0 932.0 1257.0 1503.¢ 1503.0 10% scf
Gil Production 0.0 4741.0 6281.0 7326.0 7326.0 10° bbl

* cumulative number of wells capable of producing

FUEL DESCRIPTION

Lower

Heating Sul fur
Fuel Code Description Value units Content
D | Dieset | | Btu/gal | 0.0500
NGB& | Natursl Gas (1986) i | Beusscf | 834.00
NGAT | Natural Gas (1987) | 1222.0 | Btu/sct | 570.00
NGBS | Natural Ges (1988) | 1203.9 | Btusscf | 823.00
NG3D | Matursl Gas (1989) | 1224.8 | Btussef | 665.00

A=72
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platform : UNIONA

GENERAL FACILITY DESCRIPTION

Operator + UNOCAL Tract Number s 241

Dffshore of . Santa Barbara County Field/Area : DOS CUADRAS
Treating Facility: Rincon

Drilling Start Year : 1969 peak Production Year : 1970

prilling Time (yrs) : 6
Yr of Deconmissioning: 2006

Power cable (Yes/No) : Yes

Projected

1986 1987 1988 1989 1990

wis g e e e e
o redeion 10382 9360 9117 103 969.9 10° scf
o e 1%3.3 12260 1818 5.9 1%0.2 105 bl

* cunulative rumber of wells capable of producing.

FUEL DESCRIPTION

Lower
Heating sul fur
Fuel Code Description Value Units Content units
0 | Diesel [127600.0 | Btu/gal | 0.0500 | wt X
NG | Matursl Gas ' | 1000.0 | Btuscf | 20.000 | ppmv

A-T74

Peak Production (bbl/day): 33000
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Platform : UNIONB

Operator
Qffshore of

GENERAL FACILITY DESCRIPTION

: UNOCAL Tract Number : 24
: Santa Sarbara County Field/Area : DOS CUADRAS

Treating Facility: Rincon

Drilling Start

pDrilling Time (yrs)

Year : 1970 Peak Production Year : 1971
: & Peak Production (bbl/sday): 28000

Yr of Decommissioning: 2006

Power cable (Yes/No) : Yes

0il Production

Projected
1986 1987 1988 1989 1990
42 (Y] 42 42 42

742.1 7713 BS2.8  945.4  866.4 10% scf

1363.2 1224.0 1181.8 945.9 930.8 10° bbl

* Cunulative number of wells capable of producing.

FUEL DESCRIPTION

Lower

Heating Sulfur
Fuel Code Description Velue Units Content Units
D | Dieset [127600.0 | Brusgal | 0.0500 | wr X |
NG | Natural Gas | 1000.0 | 8tussct | 20.000 | ppmv i

Arthur D Little A7
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Platform ; UNIONC

GENERAL FACILITY DESCRIPTION

Operator + UNOCAL Tract Wumber 1 241
Offshore of : Santa Barbara County Field/Area + DOS CUADRAS

Treating Facility: Rincon

prilling Start Year : 1977
Drilling Time (yrs) : 3
Yr of Decommissioning: 2006
pPower cable (Yes/No) : Yes

frojected
1986 1587 1988 1989 1990

cas Production  260.1 247.9 194.5 258.0 228.6 10% scf
oil Production  681.0 587.4 528.3 449.4 317.4 10° bl

* Cumulative number of wells capable of producing.

FUEL DESCRIPTION

Lower

- Heating
Fuel Code Description value Units
0 | Diesel {127600.0 | Btu/gal
NG | Matursl Gas | 1000.0 | Btu/scf

A-80

‘Peak Production Year
Peak Production (bbl/day): 4500

H 1978

sul fur

Content Units
| 0.0500 ] wt % |
| 20.000 | pomv i

.........................
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Appendix B
Platform Equipment Emission Factors and Emission Rates

Arthur D Little
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Appendix C
Vessel Database and Emission Rates
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Appendix D
Blank Survey Questionnaire Forms
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PART 1: GENERAL FACILITY OESCRIPTION

Current Database Correction, if needed
Platform Name e eeemeeeeemeeaenaes
Operator s
Tract Number e
Field/Area & s eemeeenanan
County it e ceaeee
Treating Facility e
prilling sraétup (Vf) e
prilling Time (yrs) . e——-
Pesk Production (bbl/day}: ) .
-Year of Peak i
Anticipated
Year of Decommissioning
Power cable (Yes/No) :

Please write correction below the current value, if needed:
Projected

1986 1987 1988 1989 1990

Cumulative Number of | | i i | |
Devetopment Wells |---mneen ] AR OERE] Rt Jrosmeees l
Capabte of Producing | | | | i |
Annual Gas i I ] | | i
Proguction (105 sef)  |roeesmesjmmmmeenn]onemmennfemmsanan ] mnneee]

| I I I | l

Annual 0it I | | i | |
production (105 bbly  |-=-=se T B P IRtot MR
i ! | I ! !

Arthur D Little D=1



PART 1: GENERAL FACILITY DESCRIPTION--fuel Platform:
Lower
Heating Sul fur
-
Fue! Code Description value Units Content Units
l | | ! I
l I o | |

* Please use a unique code (i.e., D1, D2, etc.) if you use more than one type
of iiquid or gaseous fuel.
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PART 2: FUEL COMSUMING EQUIPMENT: Turbine Equipment {con’t)

Fuel Consumption
Actual  Actual  Actual Actual Projected

Fuel Consumption Meode 1985 1987 1988 1989 1950 Units
| ! | 1 l l .
i i | J | 1107 scf
KG with water imj, |=<-v---- | EREETEEE EREEEETE [~==mmmee- [EETETEPES [eeemnmee-
I I | f i t
! | ! | ! 105 s
NG w/c water inj., [=-<===-- frrmmm--- feemmann- [RREREREES REEEREE L froeeenen-

: | | | ! 10 sct
TOTAL NG [===emn-- foemmnce- f----n-- fameenunn- [-emmemn-- | EEEPEEERS
| [ | | I |
4+ -+ -+t 33 2t == 3
[ l | | a |10% gat
Dsl with water inj.f-~------ fomenn- Rl RRREREE REEEEEAE Jormennne- | EEEETEEER
i | | | ! I
! | | | | 110° gat
Dsi w/o water inj. |--=----- [rewenen- [+-=n-n-- [-=meemenn jrommeee- [-ommennn-
| | | | ! i
i | | | : |10° gat
TOTAL DIESEL EECREETEY EOSPPRES [+eenmmnns [eemennnn femmnnnnnn |+=mmmenen
| I I | | |
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Appendix E
Texts of Regulations

Federal Clean Alr Act Amendments, 1990, Titie VIII Section 801
South Coast AQMD Rule 1110.2 and Rule 1134

Arthur P Little
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RULE 11102.

(Adopted August 3, 1990)(Amended September 7, 1990)

EMISSIONS FROM GASEOUS- AND LIQUID-FUELED
INTERNAL COMBUSTION ENGINES

(a) . Definitions

(1)

. 2

€

(4)

&)

(6)
)

@

EMERGENCY STANDBY ENGINE is an engine which operates as a

temporary replacement for primary mechanical or electrical power during

periods of fuel or energy shortage or while the primary power supply is

under repair. '

EXISTING ENGINE is an engine for which prior to August 3, 1990:

(A) A valid permit to construct or operate pursuant to Rules 201
and/or 203 has been issued, or

(B) An application fora permit to construct or operate which has been
deemed complete by the Executive Officer has been submitted.

FACILITY is one or more parcels of land in physical contact, or

separated solely by a public roadway, on which engines operate.

INTERNAL COMBUSTION ENGINE (ENGINE) is any spark- or

compression-ignited internal combustion engine, not including engines

used for self-propulsion.

. PORTABLE INTERNAL COMBUSTION ENGINE is an engine which

is not attached to a foundation and is not operated at a single facility for
more than one year and is not a replacement engine for a specific
application which lasts or is intended to last for more than one year.
RATED BRAKE HORSEPOWER (bhp) is the rating specified by the
manufacturer and listed on the nameplate.

REACTIVE ORGANIC GASES (ROG) means any gaseous chemical
compound which contains the element carbon; exciuding carbon
monoxide, carbon dioxide, carbonic acid, carbonates and metallic
carbides; and excluding methane. .
STATIONARY INTERNAL COMBUSTION ENGINE is an engine
which is either attached to a foundation or if not so attached is operated
or is intended to be operated at a single facility for more than one year,
including any replacement engine for a specific application which lasts or
is intended to last for more than ope year.
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Rule 11102 (Cont.)

(b)

(©)

Applicability

(Amended September 7, 1990)

All stationary engines over 50 bhp and all portable engines over 100 bhp are
subject to this rule.

Requirements _
The owner or operator of any internal combustion engine subject to this rule

shall;

(1)
(2)

replace any such engine with an electric motor, or
reduce emissions from such engine to the following compliance limits in
accordance with the compliance schedule of paragraph (e):

(A)

(B)

The owner or operator of any engine may, in lieu of conversion to
electrical power, reduce the emissions of carbon monoxide (CO)
from such engine to no more than 2000 PPM; reduce the
emissions of oxides of nitrogen (NOy) to 2 compliance limit of 36
PPM: and reduce the emissions of reactive organic gases (ROG)
measured as methane to a compliance limit of 250 PPM; all
measured by volume corrected to 15 percent oxygenona dry basis
and averaged over 15 minutes.

Nothwithstanding the provisions of subparagraph (¢)(2)(A), the
owner or operator of any electric-power-generating engine, any
portable engine, any landfill-gas- or sewage-digester-gas-fueled
engine, any engine used to drive a water supply or conveyance
pump except for aeration facilities, any oil field-produced-gas-fired

‘engine, any integral engine-compressor application operating less

than 4000 hours per calendar year, or any liquefied petroleum gas
(LPG)-fueled engine may, in lieu of conversion to electrical
power, reduce the emissions of carbon monoxide (CO) to no more
than 2000 PPM by volume corrected to 15 percent oxygen on a dry
basis and averaged over 15 minutes, and reduce the emissions of
oxides of nitrogen (NO,), and reactive organic gases (ROG)
measured as methane from such engines 0 the following
compliance limit:

N ableee I 0 3la



Rule 11102 (Cont.)

Compliance Limit = Reference Limit x EFF

Where:

(Amended September 7, 1990)

25%

_ Compliance Limit = allowable NO,, or ROG emissioas (ppm by

Reference Limit

volume)

the NO, or ROG emission limit (ppm by
~ volume) corrected to 15 percent oxygen on a
dry basis, and averaged over 15 consecutive
minutes. These limits for various bhp ratings
(continuous rating by the manufacturer) are.
as follows:

REFERENCE EMISSION LIMITS, PPM

Bhp Rating NO, ROG
500 bhp and greater 36 ' 250
50 to 500 bhp 45 250
And,
EFF = 3413 x 100% _ _
Actual Heat Rate at HHYV of Fuel (Btu/kW-hr)
or

EFF =

EFF = (Manufacturer's Rated Efficiency at LHV) x LHV.

the demonstrated percent efficiency at full load when
averaged over 1S consecutive minutes of the engine only, as

calculated, within 30 days of the first source test, without
consideration of any downstream energy recovery from the
actual heat rate, (Btu/kW-hr) or 134 (Btu/hp-hr);
corrected to the HHV (higher heating value) of the fuel as
measured at peak load for that facility, or the
manufacturer's continuous rated percent efficiency

_(manufacturer's rated efficiency) of the engine after

correction from LHV (lower heating value) to the HHV of



Rule 11102 (Cont.) - | (Amended September 7, 1990)

(d)

the fuel, whichever efficiency is nigher. The value of EVF
shall not be less than 25 perceni. Engines with iower
efficiencies will be assigned a 25-percent efficiency for this
calculation.

Emission Control Plan
The owner/operator of any existing engine shall submit to the District (Office of

Operations) for approval an emissions control plan of all actions and
alternatives, including a schedule of increments of progress, which will be taken
to meet or exceed the requirements or applicable emissions limitations in

paragraph (c) and the compliance schedule in paragraph ().
(1)  Such plan shall contain, 3t a minimum, a list that provides the following
for each engine: —
(A) SCAQMD permit or identification number;
(B) name of engine manufacturer;
(C) model designation;
(D) rated brake horsepower;
(E) specific fuel consumption, gal/ohp-hr or cu ft/bhp-br, and HHYV
for each type of fueling, gas/liquid; '
(F) type of liquid and/or type of gaseous fuel;
(G) total hours of operation on previous one-year period, including
hours of operation on a daily basis; and |
(H) fuel consumption (cubic feet of gas or gallons liquid) for the
‘previous one-year period.
(I)  stack modifications to facilitate continuous in-stack monitoring
e and/or source testing. | |
(2) A list of all engines required to be controlled, identifying the type of
emission control 1o be applied to such engines along with documentation
showing existing emissions of NOp, ROG, and CO.
(3)  Supporting documentation for any units exempt under the provisions of

paragraph (h).



Rule 11102 (Cont.) | (Amended September 7, 1990)

(e)

Compliance
The owner or operator of an engine(s} shall comply with the requirements of
paragraph (c) of this rule in accordarnce with the lollowing schedule:
(1)  For existing engines to be replaced with electric motors in accordance
with subparagraph (e)(1):
(A) By December 31, 1992, submit an emission control plan for
Executive Officer approval,
(B) By April 30, 1998, submit applications for permit to construct and
permit to operate motors where applicable;
(C) By September 30, 1999, initiate equipment installation; and
(D) By December 31, 1999, have system under compliance, in
accordance with an approved emission control plan.
(2)  For existing engines to be operated under emission compliance limits of

subparagraph (¢)(2):

(A) By December 31, 1992, submit an emission control plan for
Executive Ofﬁcer approval;

(B) By April 30, 1993, submit applications for permit to-construct and
permit to operate engines; '

(C) By September 30, 1994, initiate control equipment installation;
and

(D) By December 31, 1994, have engines and stack modifications,
including applicable stack monitoring systems under comphancc,
in accordance with an approved emission control plan.

(3)  For existing engines to be permanently removed from service:

(A) . By December 31, 1992, submit a plan for removal of engines from

service for Executive Officer approval; and

(B) By December 31, 1999, have all engines removed from service, in

accordance with an approved emission control plan.

(4)  Notwithstanding the provisions of subparagraphs (c)(1) and (c)(2) of this
rule, for engines that were altered to come into compliance with
subparagraphs (c)(1) or (c)(2) of Rule 1110.1 by August 3, 1990, or for
engines originally installed to effect compliance with and/or meet the
limits in subparagraph (¢)(1) or (¢)(2) of Rule 1110.1 by August 3, 1990:

E-9



Rule 1110.2 (Cont.) © . (Amended September 7, 1990)

0

5)

(6

@)

(A) By December 31, 1999, submit an emission control plan or a plan
for compliance with paragrapi (¢) for Exccutive Officer approval:
and |

(B). By December 3], 2004, be in compliance with paragraph (¢} of this
rule, inaccordance with an approved emission control plan.

For existing engines that are required to come into compliance with

subparagraphs (c)(1) or (c)(2) of Rule 1110.1 after August 3, 1990 and

have not achieved compliance by that date shall in lieu of compliance

with Rule 1110.1 comply with paragraphs {(c) and (¢) of Rule 1110.2

provided that an amended emission controi plan is submitted by July 1,

1991.

For portable engines to be operated under emission compliance limits of

subparagraph (c)(2):

(A) By December 31, 1997, submit an emission control plan for -
Executive Officer approval; :

(B) By April 30, 1998, submit applications for permit to construct and
permit to operate engines;

(C) By September 30, 1999, initiate control equipment installation;
and |

(D) By December 31, 1999, have engines and stack modifications,
including applicable stack monitoring systems, in compliance, in
accordance with an approved emission control plan.

Any new engine that is not an existing engine must be in compliance with

the provisions of this and other applicable rules before being placed in

service. - '

Monitoring and Recordkeeping
The owner/operator of any engine subject to the provisions of paragraph (c) of
this rule shall meet the following requiremeants:

(1)

Arthur D Little

For stationary engines of 1000 bhp and greater, and operating more than
two million bhp-hr per calendar year install, operate and maintain in
calibration 2 continuous in-stack NO; and CO monitoring system as
approved by the Executive Officer to demonstrate compliance within the
emission limits of this rule. This system shall include equipment that

E-10



Rule 11102 (Cont.) (Amended September 7, 1990)

(&

(b)

measures and records exhaust gas INO, and CO conzentrations, corrected
to 15 percent oxyger. on a dry basis; | |

(2)  The monitoring system shall have data gathering and retrieval capability
approved by the Executive Officer. Data shail be maintained for at least
two years and made available for inspection by the Executive Officer or
his designee. ' |

(3)  Provide source test information regarding the exhaust gas; specifically for
NO,, ROG reported as methane, and CO concentrations {concentrations
in ppm by volume, corrected tc 1S percent oxygen on dry basis) at least
every 12 months.

(4)  The owner/operator of any engine shall maintain an engine operating log
that includes: on a monthly basis, the total hours of operation; type and
quantity of fuel used (liquid/gas); and the cumulative bours of operation
since the last source test required in subparagraph (f)(3). This
information shall be available for inspection at any time, and submitted
to the Deputy Executive Officer/Office of Operations at the end of each
calendar year in a manner and form approved by the Executive Officer.

Test Method
The NOx emissions subject to the provisions of this rule shall be determined by

the procedure detailed in EPA Test Method 20, the CO emissions by EPA Test
Method 10, and the ROG emissions by EPA Test Method 25. Any method
deemed to be equivalent and published by the Executive Officer may also be

used.

Exemptions : _

The provisions of paragraphs (c), (d), (¢), (f), and (g) shall not apply to:

(1) The operation of any engine during the existence of amy officially
declared disaster or state of emergency.

(2) Engines used directly and exclusively by the owner/operator for
agricultural operations necessary for the growing of crops or raising of
fowl or animals.

E-11



Rule 11102 (Cont.) ' e (Amended September 7, 1990)

3)

(4)
&)
(6)
()

®

®

Emergency standby engines, including portable engines, as approved by
the Executive Officer, which operate less than 200 hours per year as
determined by an elapsed operating time meter.

Engines used for firefighting and flood control.

I aboratory engines used in research and testing purposes.

Engines operated for purposes of performance verification and testing.
Engines operating in the Riverside County Southeast Desert Air Basin
(SEDAB) area within the South Coast Air Quality Management District,
but not including the nonattainment Planning Afea of the “Riverside
County SEDAB.

Auxiliary engines used to power other engines or gas turbines during
start-ups.

Supplemental engines which operate less than 700 hours per year for the
manufacture of snow and/or operation of ski lifts.

E-12
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RULE 1134,

(a)

(b)

(Adopted August 4, 1989)

EMISSIONS OF OXIDES OF NITROGEN FROM STATIONARY
GAS TURBINES

Applicability
The provisions of this rule shall apply to all existing stationary gas turbines,
0.3 megawatt (MW) and larger, as of August 4, 1989.

Definitions

()

(2)

(3)

(4)

&)

(6)

(M
(8)

A CHEMICAL PROCESSING GAS TURBINE UNIT is a gas turbine
that vents its exhaust gases into the operating stream of a chemical
process.

A COGENERATION CYCLE UNIT operates both for the simultaneous
production of shaft work and for the recovery of useful thermal energy
from the exhaust gases or waste steam as defined by Section 25134 of the
California Public Resources Code. .

A COMBINED CYCLE UNIT is operated both for the production of
electrical energy from shaft work and the useful energy produced from
heat recovered from its exhaust gases,

AN EMERGENCY STANDBY UNIT operates only as a mechanical or
electrical power source for a facility when the primary power source has

been rendered inoperable, except due to power interruption pursuan: 0

an interruptible power supply agreement. This does not include utility

company electrical power plant units.

EXHAUST AFTER TREATMENT means a control method for the

post-combustion reduction of NO, emissions, such as selective catalytic

reduction.

AN EXISTING UNIT is a stationary gas turbine that prior to

August 4, 1989 meets the following criteria:

(A) Has been issued a valid permit to construct or operate by the
District, or

(B) Is in operation pursuant 10 the provisions of District
Rule 219(b)(1).

HHV - HIGHER HEATING VALUE OF FUEL.

LHV - LOWER HEATING VALUE OF FUEL. -
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Rule 1134 (Cont.) B ~ (Adopted August 4, 1989)

(9) THE MEASURED NO, EMISSIONS CONCENTRATION corrected to
International Standards Organization (ISO) standard conditions is:

NO, = (NO, obs)(Pref/Pobs) O (288K/Tamb) 1.53 (19 (Hobs - 0.00633),

Where:

NO, = emissions of NO, at 15 percent oxygen and ISO
standard conditions on a dry basis, ppm.

NO, obs = measured NO, emissions at 15 percent oxygen on a
dry basis, ppm.

Pref = reference ambient absolute pressure. 101.3
kilopascals (14.696 psia).

Pobs = measured ambient absolute pressure.

Hobs = measured absolute specific humidity of ambient air,
pounds water per pound dry air.

e = transcendental constant (2.718).

Tamb = measured temperature of ambient air, degrees K

(10) A PEAKING UNIT is used intermittently to produce energy on a
demand basis.

(11) POWER AUGMENTATION is the increase in the gas turbine shaft
output and/or the decrease in gas turbine fuel consumption by the
addition of energy recovered from exhaust heat.

(12) THE RATING OF A UNIT is the continuous MW (megawatt) rating or
mechanical -equivalent by a manufacturer for gas turbine(s) without
power augmentation. '

(13) A STATIONARY GAS TURBINE (UNIT) is any gas turbine system
that is gas and/or liquid fueled with or without power augmentation.
This unit is either attached to a foundation at a facility or is portable
equipment operated at a specific facility for more than 90 days in any
12-month period. Two or more gas turbines powering one shaft shall be
treated as one unit.

(14) THERMAL STABILIZATION PERIOD is the two-hour start up time
necessary to build-up steam pressure for NO, control purposes in
cogeneration cycle and combined cycle units.

E-l4
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(c) Emissions Limitations

(1

The owner or operator of any stationary gas turbine unit shall not operate
such unit under load conditions, excluding the thermal stabilization
period or other time period specified in the Permit to Construct or the
Permit to Operate issued prior to August 4, 1989, which result in the
discharge of oxides of nitrogen (NO,) emissions, directly or indirectly,
into the atmosphere at concentrations corrected for ISO standard

conditions in excess of the following:

Compliance Limit = Reference Limit x ESFI-‘
25%

Where:

Compliance Limit = allowable NO, emissions (ppm by
volume).

the NO, emission limit {(ppm by

Reference Limit

volume) is calculated at ISO standard

conditions, corrected to 15 percent
oxygen on a dry basis, and averaged
over 15 consecutive minutes, These
limits for various megawatt ratings
(continuous rating by the manu-
facturer without power augmentation)
are as follows: |

E=-15
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Rule 1134 (Cont.) (Adopted August 4, 1989)

REFERENCE NO, LIMITS, PPM
Unit Size | Effective
Megawatt 12-31-95
Rating (MW)
0.3 to Less
Than 2.9 MW 25
2.9 to Less
Than 10.0 MW 9
2.9 to Less
Than 10.0 MW
No SCR 15
10.0 MW and Over -9
10.0 MW and Over
No SCR 12
60 MW and Over
Combined Cycle
No SCR 15
‘60 MW and Over
Combined Cycle 9
And,
EFF = 3413 x 100%
Actual Heat Rate at HHYV of Fuel (BTU/KW-HR)
or :
EFF = (Manufacturer's Rated Efficiency at LHV)x LHV
HHV
EFF = the demonstrated percent efficiency of the gas turbine only

as calculated without consideration of any downstream
~ energy recovery from the actual heat rate, (BTU/ KW-HR)
or 1.34 (BTU/HP-HR); corrected to the HHV (higher
heating value) of the fuel and ISO conditions, as measured
at peak load for that facility; or the manufacturer's
continuous rated percent efficiency (manufacturer's rated
efficiency) of the gas turbine after correction from LHV
(lower heating value) to the HHV of the fuel, whichever
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efficiency is higher. The value of EFF shall not be less than
25 percent. Gas wrbines with lower efficiencies will be
assigned a 25 percent efficiency for this calculation.

(2)  The owner or operator of any existing gas turbine subject to this rule shall
also be subject to Regulation XIII if carbon monoxide emissions increase
as a result of the application of NO, controls.

Compliance Schedule

Owners or operators of all existing gas turbine units shall comply with the
provisions of section (c) in accordance with the following schedule:

(1)  For units 0.3 to less than 2.9 MW,

(A) By December 31, 1993 submit to the Executive Officer for
approval an emission control plan of actions and alternatives
which will be taken to demonstrate compliance. |

(B) Demonstrate final compliance with the 25 ppm reference limit by
December 31, 1995, ‘ |

(2)  For units 2.9 to less than 10.0 MW.

(A) By December 31, 1993 elect reference emission limit and submit
to the Executive Officer for approval an emission control plan of
actions and alternatives which will be taken to demonstrate
compliance with this limit.

(B) Demonstrate final compliance with the elected reference emission
limit by December 31, 1995.

(C)  If compliance with the elected 15 ppm reference emission limit is
not demonstrated by December 31, 1995, the reference emission
limit shall be 9 ppm.

(3) For units 10.0 MW and over.

(A) The owners or operators of the following units or equivalent gas
turbines units as approved by the Executive Officer shall install
steam injection on the specified units demonstrating compliance
with a reference limit of 15 ppm NO, at 15 percent O,.

(i) By December 31, 1989, submit an Emission Control Plan
and a permit to construct for a GE LM-5000 to
demonstrate compliance by December 31, 1990.
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(i) By December 31, 1989, submit an Emission Control Plan
and a permit to construct for a GE LM-2500 to
demonstrate compliance by December 30, 1991.

(B) By December 31, 1992, submit to the Executive Officer for
approval an Emission Control Plan of actions and alternatives
which will be taken to demonstrate compliance.

(C) Demonstrate final compliance with the appropriate emission limit
in section (c)(1) by December 31, 1995. |

(D) If compliance with the elected 12 ppm reference emission lLimit is
not demonstrated by December 31, 1995 the reference emission
limit shall be 9 ppm.

(E) If there is a failure to comply with any of the increments of
progress specified in subsections (d)(3)(A)(D) or (d)(3)(A)(ii), the
final reference NO, limit for ail 10 MW and greater units shall be
a reference limit of 9 ppm.

(i) By August 1, 1992, the owners or operators of all 10 MW
and greater units shall submit to the Executive Officer for
approval Emission Control Plans.

(i) The final compliance date for all 10 MW and greater units
with the reference 9 ppm NO, limit shall be August 1, 1993.

(F)  Any unit which demonstrates early compliance with the specific
final reference limit specified in subsection (¢)(1) by February 1,
1992 shall remain subject to such reference limit and shall not be
subject to ahy changed reference limit set forth in subsection
(d)3). .

(G) In order to encourage the efficient production of electrical energy
and the conservation of natural resources, any turbine that is
operated to support the recycling and remanufacturing of paper
products and that is at least fifteen years old on August 4, 1989
may comply with the following schedule.

By December 31, 1993: |

(i)  submit a plan to the Executive Officer for approval that
commits to repowering or replacement of its existing unit
by December 31, 1999 with a unit that is more energy

E-18
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Rule 1134 (Cont.)

(ii)

(Adopted August 4, 1989)

efficient than the current unit and satisfies the BACT
requirements of Regulation XIII at the time of permit
application, or

submit a permit to construct for modifications of the
existing unit to comply by December 31, 1995 with the final
reference limit specified in subsection (c)(1).

(4)  For units 60 MW and over combined cycle.
(A) By December 31, 1992 elect reference emission limit and submit
to the Executive Officer for approval an emission control plan of
actions and alternatives which will be taken to demonstrate

compliance with this limit.

(B) Demonstrate final compliance with the elected reference limit by
December 31, 1995.

(C) If compliance with the elected 15 ppm reference emission limit is
not demonstrated by December 31, 1995 the reference ‘emission

limit shall be 9 ppm.

Emission Control Plan
The owner or operator of any existing stationary gas turbine shall submit to the
Executive Officer for approval an Emissions Control Plan of all actions and
alternatives, including a schedule of increments of progress, which will be taken
to meet or exceed requirements of the applicable emissions limitations in section
(¢) and compliance schedule in section (d).

(1)  Such plan shall contain at a2 minimum a list that provides the

- following for each gas turbine:

(A)
(B)
©)
(D)
(E)

(F)
G)

SCAQMD permit or identification number,

name of gas turbine manufacturer,

model designation,

rated brake horsepower,

heat rate (BTU/KW-HR), corrected to the HHYV for each
type of fueling (liquid/gas),

type of liquid fuel and/or type of gaseous fuel,

hours of operation in the previous one-year period, and
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(H) fuel consumption (cubic feet of gas or gallons of liquid) for
the previous one-year period.

(2) A list of all gas turbines required to be controlled identifying the
type of emission control to be applied to such gas turbines along
with documentation showing existing emissions of oxides of
nitrogen and carbon monoxide.

(3)  Support documentation for any units exempt under the provisions

of section {g).

Continuous Emissions Monitoring System
The owner or operator of any stationary gas turbine subject to the provisions of
this rule shall perform the following actions:

(1)  Install, operate, and maintain in calibration a continuous in-stack NO,
monitoring system as approved by the Executive Officer to demonstrate
compliance with the emission limits of this rule. This system shall include
equipment that measures and records the following:

(A) For Cogeneration and Combined Cycle Units 2.9 MW and over
(continuous rating by the manufacturer without power
augmentation), exhaust gas NO, concentrations corrected to 1SO
conditions at 15 percent oxygen on a dry basis at the time units
that are subject to the applicable 9 ppm, 12 ppm, 15 ppm or
25 ppm reference NO, limit.

(B)  Flow rate of liquids or gases and the ratio of water or steam to fuel
added to the combustion chamber or to the exhaust for the
reduction of NO, emissions.

(C) Elapsed time of operation.

(2)  The system shall have data gathering and retrieval capability as approved
by the Executive Officer. Data shail be maintained for at least two years

and made available for inspection by the Executive Officer. A monthly
summary of emissions shall be submitted on or before the last day of the
following calendar month in a manner approved by the Executive Officer.

(3) Provide source test information regarding the exhaust gas NO,
concentration at ISO conditions, and the demonstrated percent efficiency

(EFF) of the turbine unit, and the carbon monoxide concentration

E~20
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Rule 1134 (Cont.)

4

Exemptions

(1)

2

(concentrations in ppm by volume, corrected to 15 percent oxygen on a

dry basis).

Units emitting 25 tons or more of NO, per calendar year shall be tested,
at least once every 12 months. All other existing units shall be tested
within 90 days after every 8,400 hours of operation. The results of source
tests shall be submitted in a form and manner as specified by the
Executive Officer within 30 days after tesiing is completed.

The owner or operator of any stationary gas turbine must maintain a gas
turbine operating log that includes, on a daily basis, the actual Pacific
Standard Time start-up and stop time, total hours of operation; type and
quantity of fuel used (liquid/gas), cumulative hours of operation to date
for the calendar year; and cumulative hours of operation since the last
source test required by subsection (f}(3). This information shall be
available for inspection at any time and submitted to the Executive
Officer at the end of each calendar year in 2 manner and form approved

by the Executive Officer.

Provisions of sections (¢), (d), (e), and (f) shall not apply to:

(A) Laboratory units used in research and testing.

(B)  Units operated exclusively for firefighting and/or flood control.

(C) Chemical processing gas turbine units.

(D) Emergency standby units demonstrated ' to operate less than
200 hours per calendar year.

Peaking Units '

(A) Provisions of sections (c), (d); (e), and (f) shall not apply to
existing peaking units that operate less than 200 hours per
calendar year. The operating time shall be recorded by
instrumentation as approved by the Executive Officer.

(B)  The owner or operator of any stationary gas turbine exempt under
subsection (g)(2) must notify the Executive Officer within 7 days if
the hour-per-year limit is exceeded. If the hour-per-year limit is
exceeded, the exemption shall be permanently withdrawn.

E-21
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Rule 1134 (Cont.) (Adopted August 4, 1989)

Within 30 days after loss of the exemption, the owner or operator
must submit a permit application detailing a plan to meet the
applicable compliance limit within 24 months. Included with this
permit application, the owner or operator must submit an emission
control plan including a schedule of increments of progress for the
installation of the required control equipment. This schedule shall
be subject to the review and approval of the Executive Officer.

E-22
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1
PRELIMINARIES

1.1 INTRODLCTION
The OCS Inventory System (OCSINV) was developed to aid in the data management

task during the first phase of the examination of Reasonably Available Control Technology
(RACT) for offshore platforms. Thus, this system has some specialized features that were
specifically designed for prioritizing emission sources for RACT. Under this study. we
acquired 5 years of historical operating parameters from offshore platforms in the Southern
California region. After this data was entered into our database, the first use of the
QCSINV system was to prepare questionnaires that presented the data that we atready had
acquired. In this way, the platform operators could actually examine and/or correct the data
we did have while supplying any missing data. After the data gathering and data entry
efforts were completed, we added a master table of emission factors to OCSINV. The
system uses these factors o generate the final summary tables of emission rates for each

piece of equipment on each platform.

Because the ultimate objective of the RACT study was the generation of annual
emission rates for a specific period of years, the OCSINV system has limits to 1ts
applicability. It does, however, include a full database of operating parameters for 1985 to
1990. With its user-friendly menus and input forms, you can readily examine data on an
equipment-by-equipment basis. Ultimately, the OCSINV system can serve as a core fora
more advanced system that would accommodate more generalized applications as they

develop. The following sections briefly describe how to operate the OCSINV system.

1.2 FLOW CHART

The following figure presents a stylized flow chart of the main OCSINV menu items.
From the Main Menu, you can access the platform database, vessel database. or global
parameters (list of platforms or emission factors). Options are also included for caiculating

and printing the emission rates.
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13  INSTALLATION
OCSINV was developed for use with dBASE IV +, version 1.1. Note that the dBASE

version number is important, since we have utilized specific features of the newer VErsion,
Two categories of files have been included. The first category of files are ali compiled
orograms, databases, and indices that you need to run OCSINV. Also included isa category
of files that a dBASE programmer would need to make changes to OCSINV. In other
words, if you are only pianning to run OCSINV without accessing the uncompiled code. you
wilt only need to do the first installation. If you would like to access the OCSINV source

code, complete both installations.

We are assuming that the dBASE IV+ version 1.1 software is already installed on
your system and that the PATH statement in your AUTOEXEC.bat file includes the path
to the subdirectory where the dBASE files are stored. For example, if your dBASE files are
stored in a subdirectory name DBASE4 on drive C, the path statement should contain (at

a minimum):
PATH=C:\DBASE4

This statement will allow you to start-up dBASE from any sub-directory where you store
your OCSINV files.

1.3.1 INSTALLATION OF THE RUN-TIME FILES ONLY

These are the steps to install the run-time OCSINV files onto your hard disk. Note
that if you wish to run the program from a floppy drive, refer to the start-up procedures in
section 1.4.

Step 1: Place the OCSINV floppy in drive A:

Step 2: From DOS, make a subdirectory for the OCSINV files

C:\>MKDIROCSINV

Arthur D Little



Step 3: Change the default to this new directory
C:\>CDOCSINV

Step 4: Copy the files

CQCSINV>COPY A:.

1.3.2 INSTALLATION OF THE SOURCE CODE FILES

To instail the OCSINV source code files in addition to the compiied versions of the

files. complete the following steps:

Stgp 1: Place the OCSINV floppy in drive A:

Step 2: Assign the existing OCSINV subdirectory as the default directory
C:\>CDOCSINV

Step 3: Copy the source files from the source file subdirectory from drive A:

C:\OCSINV > COPY A:\SRCFILES\.

1.4  START-UP
After you have installed the OCSINYV files onto your hard disk, you can start-up the
program by invoking both dBASE and the OCSINV program at the same time.

C:\OCSINV >DBASE OCSINY

If you want to run the program from a floppy drive, you must first start-up dBASE.
Then, you can specify the default drive so that the dBASE program will know where to

search for files.
Step l: Start-up dBASE

C:\>DBASE



Step 2: At the dot prompt, set the default path
.SET DEFAULT TO A:
- Step 3: Start the OCSINV program

.DO OCSINY

Erom either start-up method, the following OCSINV main menu will appear.

MAIN HMENU

. Exit MMSJOB
. Data Maintenance: Platforms
. Data Maintenance: Uessels

. Data Maintenance: Global parameters
. Emission Calculation
. Print

Enter cheice (8-5): l

F-7
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2
PLATFORM DATA MAINTENANCE

2.1  DESCRIPTION
Option #1 from the OCSINV Main Menu will allow you to access the plaiform-by-

platform inventory of all equipment. You will first be asked to specify the platform name

as shown below. Enter the number of your choice and press [(ENTER].

1. GAIL 13, HOUCHIN
2. GILDA 14. IRENE
3. GINA 15. UNIONA
4. GRACE 16. UNIONS
5. HABITAT i7. UNIONC
6. HARUEST 18. EDITH
7. HENRY 13, ELLEN
8. HERMOSA Z8. ELLY
9. HIDALGD Z1. EUREKR
18. HILLHOUSE

11. HOGAN

12. HONDO

Enter LINE NUMBER of selection (1-21):
(ESC = Return to Main Menu’




32 DATA MAINTENANCE MENU

The Data Maintenance Menu for platforms is shown below. It isseparated into four

modules--general facility information, fuel consuming equipment, vessel list, and contractor
equipment. Note that the vessel list option is only a list of support vessels that 1re

associated with the seiected platform. To actually edit vessel information, go back w0

AMain Menu and select option #2.

Platform: GRIL

DATA MAINTENANCE MENU

Return to Platform 3election

Module 1: General Facility Description
Module 2: Fuel Consuming Equipment
Module 3: Vessel List

Module 4: Contractor Equipment

:DUJN'—'(D

Enter choice (8-4): §

2.2.1 GENERAL FACILITY DESCRIPTION SCREENS

The two general information screens for this data maintenance option contain general
information 1il;e operator name, tract number, drilling startup, number of wells, etc.
Examples of these two screens are shown on the following pages. Note that the [PgUp] and
[PgDn] keys can be used to jump from one screen to another. The [ENTER] or [TAB]
keys will hop forward from one entry field to another; [SHIFT][TAB] will hop backwards

F-9
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from one entry field to the previous one. When you have completed your entries. press
(CTRL]{END] to save your changes or [ESC] to abort.

Screen 1 of 2
HODULE 1: General Facility Description

Platform Name: AIL Operator : MIOEGH]

Tract Number :  ZEIEENGGEEE Field’Area: SNGIEEICNININ
County = Treat Fac :
Drilling Startup: 13987 Drilling Time (yrs): E
Peak Production (bblsday): JEEFLE Year of Peak:

Anticipated Year

of Decommissioning: ]

Power Lable {Yes/No): m

Screen 2=Pgln, Exit=Ctrl-End, Abort=Esc

F-10



?latform: GAIL Screen 2 of 2

1386 1987 13988 1383 1336

No. of Wells: ol B E E E

Gas Production

(1666 scf:

0il Production

(1883 BBD):

(Screen 1=Pglp. Exit=Ctrl-End. Abort=Esc)

NOTE: If you are positioned on the second screen, pressing [PgDn] will also save your
changes and exit. On any input screen, pressing [ENTER] with your cursor on the last input
field will also take you to the next screen (or out of the input screens, if you are positioned
on the last screen).

F-11
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22 FUEL CONSUMING EQUIPMENT
The figure below shows an example list of equipment that appears when you choose
to access the fuel consuming module from the Data Maintenance Menu. This equipmenlt
list is platform-specific, i.e., it only lists the equipment that is currently entered in the
database for the selected platform. From this screen, you can EDIT, ADD, or DELete files.
To select one of these options, press E, A, or D, respectively, and then press {ENTER].

Pressing {ESC] will return you to the Data Maintenance Menu.

List of equipment for platform GAIL:

Air Compressor 13. Turbine 82 (G-82)
Crane #1 (north) 14, Turbine #3

Crane zZ (south) 15. Turbine Starter u1
Drilling Stndby Gen 16, Turbine Starter 22
Fireuwater Pump 17. Turbine Starter 23

Flare (18-188)

Life Capsule &l
Life Capsule #2
Life Capsule 23

18, 0il Spill Pouer Pac
11. Standby Gen.

1Z, Turbine i (G-B81)

w o= .b wh e

EDIT existing items,
ADD new items, or
DELete existing items: [JI}4)
(ESC = Return to Menu)

[f you choose the Edit option, screens like the following two examples will appear.

Two screens are associated with each equipment item. The first screen contains general

operating parameters; the second screen contains more specific input items like fuel use Dy

year. Note that you can readily cycle through the screens by pressing {PgDn].

F-12



Platform: GAIL Screen 1 of 2

Record 1
Module Z: Fuel Consuming Equipment

Equipment Name: Turbine (YesNo): JIJ
Size : 19.26 units: [T

menufacterer ¢ CICENNNNN  nodel

Stroke (2 or 4):
Turbo (Yes/No):
Intercooled (Yes/No):
Control Deu (Yes/No):
Description of Controls:

Screen 2 = PgDn, Exit=Ctril-End. Abort=Esc

Platform : GRIL Screen Z of 2
Equipment: Air Compressor
Fuel Type: T 0. N®

1986 1987 1988 19839 1338 Units

Fuel Usage:
ours in Use: [N W s
Fuel Consumption at max load (scfh or gal/hr):

Enter Emission Factor ID:
(Press F1B for list.?

Next Record=PgDn, Scrn 1=PgUp, Exit=Ctrl-End, Abort=Esc

F-13
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On the second screen (see bottom figure on previous page), note that there isan tield

for entering a emission factor ID. As a feature of OCSINV, you can use a pop-up list of

available emission factors to help you fill this entry. With your cursor on this field. press
[F10]. The following screen will appear. Use the arrow keys to highlight your choice.
Then, press [ENTER] and the factor code that you selected will be automaticaily entered

onto the equipment input screen. Press [ESC] to exit without selecting.

Platform : GAIL Screen 2 of 2
Equipment: Rir Compressor

Fuel Type:

e ——— e e e e

Fuel ped gal
Hour
Fuel

Ente]

NESeNSeED!

Highlight your choice: then press CTRL-END. No choice=Esc.
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The turbine equipment is treated separately. After you have cycled through the non-
turbine equipment, you will be asked if you want to continue on to the turbine records. (It
the platform you are examining does not have any turbine equipment, this question will be
skipped.) - If you select Y (for Yes), two input screens for each turbine will appear.
Examples of these two screens are shown below. Like the fuel consuming equipment
screens, use the {F10] key to pop-up a window with emission factor [D choices when your

cursor- is in this input field. For turbines, you can enter one factor for natural gas and one

for diesel.

Platform: GRIL Screen 1 of Z

Record 12
Module Z: Fuel Consuming Equipment

Equipment Name: PELTGCEEDSESCRIR Turbine (Yes/No): [T

size o EEDER  Units:
tenufacturer ¢ DNFCCNMNNN  todel:

application (Generator/Compressor):
Fuel Consumption at Full Load—Natural Gas: 18e3 scf/hr

Diesel: yi:yARs gal/hr
dater Injection (Yes/No) :
Water Injection Ratio—Natural Gas: CHE 1b vater/1b fuel
Diesel: 1.6

Description of Controls: [N

Screen 2 = PgDn, Exit=Ctrl-End, Abort=Esc
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Platform : GAIL Screen 2 of 2
Equipment: Turbine ®1 (G-81)

1386 1987 1989 1599@ Units
NG:
-with water inj: 4. 888 a.9e8 B.6808 117 _681Q 11Z. 6Bifmmsct
-u/0 water inj : a. 88 .88 B. 84y Bg.H00 a. 808
Diesel:
-uith water inj: g, 8@8 8.881n 33. 316 d4. b87 84.b87§1888 gal
-u/0 water inj ¢ 9. 888 a.48n 3. aag B. BAYg a. Bau
Hours in Use: B B W sy
Estimated Fuel usage: JE units: R
Enter emission factor ID—NG N/
—Diesel: F&

Press F18 for list.

Next Record=PgDn., Scrn 1=Pglp, Exit=Ctrl-End, Abort=Esc
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Next, you will be asked if you want to continue to the fuel description records. If vou
enter Y (for Yes), the foliowing screen willappear. Asa minimum, enter a unigue fuel type
and percent suifur for each fuel record. When examining the fuel types for the summary
tables we prepared, we noticed that parameters like the sulfur content of natural gas may
vary at the same facility. To accommodate this, make the fuel name unique, e.g.,NGL.
NG2, NG3. When you enter the fuel type for the individual pieces of equipment, enter the
fuel type with the corresponding, unique designation. Note that there are a few special cases
coded into the OCSINV program to account for cases where the sulfur content varied by

year--see the subroutine named Calcon.prg.

Platform: GRIL

Module 2: Fuel Description

reel Tupe: O Description + EETNE
Lower Heating Value: JEE units: IR
Sulfur Content : Units:

NOTE: UWhen the questionnaires uere printed, the NATURAL GAS
v S values were multiplied by 180888 to get ppmv,

Next Record=PgDn, Exit=Cirl-End, Rbort=Escape
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2.2.3 VESSEL LIST

Originally, the vessels were organized by platform. After analyzing the vessel data.
we reorganized this data by vessel. However, this option from the data maintenance menu
wilt allow you to see a list of the vessels associated with the selected platform. Choose

option 2 from the Main Menu to actually edit the vessel data.

Platform: GRIL
The follouing vessels are listed for this platform:

1. Matheuw
Z. Murdoch Tlde

vessel data can be updated from Main Menu option &2,

Press any key to continus.

F-18



2.2.4 CONTRACTOR DATA

Option 4 from the Data Maintenance Menu will access the contractor data records,
if any. As shown below, you must first choose whether you want to EDIT, ADD, or DELz<te

equipment by pressing the first letter of your choice and pressing [ENTER].

List of Contractor Eguipment for Platform GAIL:

1. Logging Unit
2. Uire Lire Unit

EDIT existing items,
ADD new {tems, or
DELete existing items:
(ESC = Return to HMenul

The examples below show the 2 screens that are associated with each piece of
contractor equipment if you choose to add to edit records. These screens are simifar to the
data entry screens for the fuel-consuming equipment. After you have cycled through the
screens or pressed [CTRL][END], you will be asked if you want to access the fuel
description records. These records are the same as the fuel records for the fuel-consuming

equipment, i.e.,the contractor fuel descriptions are not stored separately.
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Platform: GAIL _ Screen 1 of 2

Hedule 4: Contractor EquipmMent

ST —— I
Dates in Service Intial: N Final: N

Size: Units:

Manufacturer : WIGMUCCEEEEEN  Hodel Number:

Stroke (2 or 4)

Turbo (Yes/No) :
Intercooled (Yess/No) :
Control Dev (Yes/No)
Description of Controls:

Screen 2 = PgDn, Exit=Ctrl-End. Abort=Esc

Platform : GRIL Screen 2 of 2
Equiprent: Logging Unit

Fuel Type: Il 0. N®
1386 1987 1388 1383 1998 Units

JOWEVERN o cof o.coo] o.oof o.oocf c.oaof |
vours in Use: NN NN O B nrr

Fuel Consumption at max load (scfh or gal/hr):

Enter Emission Factor ID: | (press F18 for list)

Next Record=PgDn, Scrn 1=PgUp, Exit=Ctrl-End, Ahort=Esc
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3
VESSEL DATA MAINTENANCE

3.1 DESCRIPTION

The vessel maintenance menu allows you to access both generai and specific data tfor

each vessel in the database. The data is

An example of this menu is shown below.
organized in two levels. From this screen, the options to EDIT, ADD, or DELete pertain

to the vessel as a whole. To access the data for individual equipment on a specific vessel,

choose the INV (for Inventory) option--see section 2.3.2 for details.

1, Aces High 13. Mathew

Z. Aces Uild 14. Murdoch Tide

3. Alberta Tide 15. Raven

4. Caribbean 16. Shoshornl

5. Chesapeake Seahorse 17. Tampa Sea Horse
6. Clipper Johnny 18. Taylor Tide

7. Clipper One 19, Toby Tide

B. Doug C 28. Uric Tide

9, Gulf Fleet u70 21. Victory Seahorse
18. Hydro-t

11. Hydro-Transporter

12, Karen Tide

EDIT existing vessel description,
ADD a new vessel description,
DELete a vessel description, or
Edit vessel equipment INUentory

Enter choice (EDIT, ADD., DEL, INV):
(Escape=return to nenul

R adblese: IR B =lﬂblil
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3.2 GENERAL VESSEL INFORMATION

If you choose to edit the general vessel descriptions. You wiilbe asked to first specity

the line number of vessel of interest. Then, the following screen wiliappear. Edit or enter
the desired information; press [CTRL}[END] when you are done. Note that there is space

for 8 possible entries for the "Other Platforms Serviced" field.

Screen 1 of 1
MODULE 3¢ Uessel Description

Vessel Name: TEEILICLYNENNENEE Ourer:
Length (Ft): [EH Type : g

Year Built:

Initial Date Final Date

of Service (MM-YY): of Service (MM-vY): [QJIN3
: Cor IN USE)

Charter Type:
Fuel Use Reported for which Platform:

Other platforms N4
serviced:

Exit=Ctrl-End, Abort=Esc
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33 EQUIPMENT INVENTORY

If you choose to edit the vessel equipment inventory, you will first be asked to specity

the vessel of interest. Then, the equipment list for the vessel will appear (see below).

Yessel @ Aces High

Main Engines
Electrical Generator
Firewater Pump

Total Fuel

Mo ST oV B

EDIT existing equipment,
ADD new equipment, or
DELete equipment

Enter choice (EDIT., ADD, DEL):
(Escape=sreturn to renu)

Choose whether you want to EDIT, ADD, or DELete items from the inventory. If
you choose to edit an item, screens like the following examples willappear. Note that input
screens for all the items from the list will be shown; press [PgDn] to cycle through the

screens until the item you want to edit appears. Press [CTRL][END] when you are done.
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Uesgel: Rges High Screen 1 of 2

MBDULE 3: Uessel Engine De;cripfiow
Equiprent Description: ERIBrDCIENEE cortity: E
size: B units: TR
Manufacturer: Model No:

2 or 4 stroke it

Turbo (Yes/No) :

[ntercooled (Yes/Na) : If yes, tuype: RURELS
Timing Retard (Yes/No) @ | Degrees of Retard: .

Other Contrels (yes/No): [  If yes, describe:

Sereen 2=PgDn, Exit=Ctrl-End, Abort=Esc

Uessel: Aces High Sereen 2 of 2

Fuel Type: OJ] (NG or D)
1386 -.1987 1988 1383 1338 Units

Fuel Usage: MENEE]  MENEE —

Fuel Consumption at Max Load: gal/hr

Emission Factor Code: 3E (Press Fi@ for list of codes.’

Next Record=PgDn, Scrn 1=PgUp, Exit=Ctrl-End, Abort=zEsc
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4
GLOBAL PARAMETERS

4.1 DESCRIPTION

This Main Menu option will allow you to add platform names or maintain the

cmission factor file. An example of the global parameters menu is shown below.

GLOEAL PARAMETERS MAINTENANCE MENU

Return to Hain Menu
Update platform names
Update emission factors

N

Enter choice (8-2): l
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42  PLATFORM NAMES

Currently, the platform maintenance option is not very sophisticated.  As shown

below, enter a new platform name. Because of the file naming conventions in the OCSINV
model. vou cannot enter a platform name that has the first six characters in commor with

an existing name. If such a situation occurs, a dBASE programmer must revisit the

QCSINV code.

Enter platforn nare: [
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43 EMISSION FACTORS

If you choose this option, a screen like the example below will appear. This screen
is simply using the dBASE browse option. With this option, you can use all browse
capabilities to add. delete, or modify the emission factor data. Press [CTRL]{END] when

vou are cdone; press [ESC] if you wish to abort any changes vou have entered for the current

B okleee I 1 sl

line.
::zzz=l:::====== NOX s02 co TSP UNITS DESCRIP
————————— —

u 37.548 4693, 6@ 31.20 192.88 33.58!1bs”18688 cal|Cranes, H
2 14,08 S60. 09 Q.88 138.68 S8.00}flbs 1808 galjEmerg. Ge
3 S.80 148,08 g.88 35.008 S.88|1lbs/mmsct Flares, T
4 4Z2.808 413,08 0,08 115,08 14.08| 1bs umesct NG Turl
5 5.6d 67. B0 9.6808 15.48 5.80|1bs/18688 cal]D Turd
6 23.68 3088.0848 8.08 128,08 14,88 lbs/mmsct NG Comer
7 8,00 168.60 B.8o 28.089 5.80|lbs/Mmsct Glycol Re
8 - 53.18 364,98 8.068 43.78 33.58] 1b=r1088 cal|Hondo Eme
9 12.68 318,90 9.98 246.09 14.88| lbs/mmscf Hondo NG
18 3.78 51.068 7.Ba 52.9@ 5.80|lbsr10888 gailHondo D T
11 18.26 25.77 8.08 £9.38 5.098t1bs/1008 gal]Turb Gen
12! 4bgoe.en g.08 @.08 .08 8.88]1lbs/mmsct Gina, A,
13} 44568.68 B.80 B.68 0.e8 g.88| lbs/mmsct Habitat V
14| 5S6@08.84 9.64 0.84 8.08 8.88] 1bs/mmsct Henry Yen
15| 58668.08 B.p8 B.88| 8.6d 8.88|1hs/mmsct Hillhousze
16| 61568.08 8.ed 8.89 9.00 @.09{ 1bs/mmsct Hogan and
17 42,84 123.98 B.od 115,08 14.88] lhs/mmsct NG Turb «
i8 23.88 30,66 8.69 128,68 14,88|1bs/1888 gal|Habitat,
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CALCULATION OPTION

5.1 DESCRIPTION

This option will automatically calculate an emission rate for €ach item in the

inventory by multiplying the fuel use for each piece of equipment by the emission rfactor
represented by the factor code. The effects of other parameters such as sulfur content of
the fuel are also included in the calculations. As shown, first select whether you want to

calculate the emissions tor platforms or vessels.

Calculate edissions for Platforms or Yessels 7 [d6EENite
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While the calculation istaking place, the message "Calculating Emission Rates or..."
will appear. When the calculation is complete. you will have the option of viewing the

output, printing the output, Or returning to the Main Menu (see below).

Caleulate emissions for Platforms or Uessels 7 FEUITENS

Calculating Emission Rates for Platforms,

Caleculation complete.

Uiew Output, Print Output, or Return to Menu? Uieu |
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If you choose to view the results, the following screen willbe displayed. As snown.
this is a very detailed listing of the calculated emission rates for each item by plattorm. Use
the arrow, [PgUpl. or {PgDn] keys to scroll through the list. Not all the column are shown
at once. use the [F3] and [F4] keys to shift the columns left and right, respectively. When

vou wish to exit the viewing screen, press [ESC].

ir Compressor
rane £l (north) 225.
rane £2 (south) 1545,
rilling Strdby Gen JJ375.
irewater Pump - |j481.,
lare (1i6-188) -1.
ife Capsule =21 36.
ife Lapsule 22 36.
ife Capsule 23 36,
il Spill Pouer Pack|} b5.88
GAIL Standby Gen. 1848. 8
GAIL Turbine #1 (G-81) 4589. 8
AL Turbine =1 (G-81) 4589, 8
AlL Turbine 22 (G-82) 456809. 8
Turbine #Z2 (G-82)

Turbine =3

CURSOR CONTROL=Arrow/Homes/End keys, SCROLL « or »+ =F3 or F4, EXIT=Escape

F=-30



6
PRINT OPTION

6.1 DESCRIPTION

Select option 5 from the Main Menu to print a summary of the database. a summary

of the current emission rates, or a copy of the questionnaire that was used for the data
gathering effort for this task. You will first be asked to specify the default printer so that
the proper driver can be used. Note that this list is limited; when developing the model, our
main focus was to direct the print-out to the HP laser printer. If your output is garbled. a
dBASE programmer may have the correct these settings (see subroutine Mprint.prg). You
will then be asked to select between platform or vessel tables. If you request platform

tables, you must specify the plattorm of interest. The following menu will appear.

Platform: GARIL

PRINT MENU FOR PLATFORMS

Return to Platform Selection
Database Summary Tables
Current Emission Rate Tables
Questionnaire

N ®

Enter choice (8-3): l
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it you choose 1o print vessel tables. You are then asked to selec: between

database summary tables or the current emission rate tables. The vessel data is printed tfor

all vessels; you cannot request to print individual vessel data.

PRINT HMENU FOR UESSELS

™= S

Return
Database Summary Tables
Current Emission Rate Tables

Enter choice (8-2): J
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