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ABSTRACT

This report  assesses the ak quality impacts of oil and gas development activities

resulting from the proposed leasing of the offshore tracts comprking  Outer Continental

Shelf Sale 48. The lease tracts are located on the Outer Continental Shelf in the Southern

California Bight.

Two scenarios of transportation of the recovered oil and gas are analyzed. One

scenario, termed the nor mal tankering case, assumes that a portion of the oil and gas

would be piped to shore and the remaining oil and gas would be transported by tankers and

barges. The second scenario, termed the 100% tankering  case, assumes that natural gas

would be reinfected back into the oil field while oil recovered would be transported to

shore by tankers and barges.

Operations associated with the Sale 48 leases resulting in quantifiable emissions

include oil and gas production and processing, transportation and loading and unloading of

oil and gas$ and the storage of crude oil. To provide a perspective on the scale of the

emissions for Sale 48 operations, emission rates of non-methane hydrocarbons, nitrogen

oxides, carbon monoxide, sulfur dioxide and total suspended particulate from those

operations are estimated as 1.6%, 4.4%, 0.4%, 0.9%, and 0.6% of the respective emission

rates from all other stationary and mobile sources in the South Coast Air Basin.  These

percentages are for the normal tankering  scenario. Under the 100% tankering  case~  there

is a slight increase in non-methane hydrocarbon emissions, from 1.6% to 2.0%; a decrease

in nitrogen oxides emissions from 4.4% to 1.7%, and a decrease in sulfur dioxide emissions

from 0.9% to 0.3%. The increase in hydrocarbon emissions occurs because of the vapor

losses during tanker loading and transportation processes. The decrease in nitrogen and

sulfur oxides emissions is due to the elimination of gas processing activities since gas

recovered would be reinfected into the oil field. For the normaI  tankering scenario, a

small amount of H2S would also be emitted during the handling of natural gas produced in

the Santa Barbara Channel.

In this study, possible

include a well blowout with
off shore accidents are also invest igated. These accidents

and without fire, and small (140 barrels) and large (10,000

barrels) oil spills at four most likely accident sites. Emissions from these accidents are

i ~’
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significant when compared to emissions from routine operations, especially in the case of

the 10,000 barrel  oil spill. During such an accident, depending on the composition of the

crude oil, 150,000 to 260JO00 kg of total hydrocarbons would escape into the atmosphere in

the first hour and 7’5~000  to 130?000  kg would escape in the second hour. Vapor loss in the

first hour is more than four times the amount of hydrocarbons emitted in the entire South

Coast Air Basin in one hour and therefore has significant air quality impacts.

Ambient air quality levels from Sale 48 emissions are calculated through appropriate

diffusion modeling. Results indicate that, under the normal tankering  scenario, regional

ozone levels would be increased under worst-case meteorological conditions by about

0.001 ppm while under the 100% tankering scenario, regional ozone levels would be

increased by about 0.003 ppm. These increases, although less than 4% of the Federal

standard of 0.08 ppm$ are significant since ambient ozone levels in the study area are

aheady  exceeding the standards.

The increase in ozone levels from a blowout with or without fire and a small spill is

again about .003 ppm. A large spill, on the other hand, has major impact. In such an

event, should it occur in the morning, ozone levels could increase from O.115 ppm to 0.184

ppm in the Santa Barbara area; from 0.232 ppm to 0.381 ppm in the Los Angeles area;

from 0.123 ppm to 0.203 ppm in the San Diego area; and from 0.064 ppm to 0.141 ppm in

Mexico. Photochemical  impacts of accidents at other times of day would be less than

these worst-case values.

For inert  pollutants, carbon monoxide and sulfur dioxide impacts would be

insignificant. Standards for these pollutants are not expected to be exceeded at locations

impacted by Sale 48 sources. Impacts of total suspended particulate would also be

insignificant except at the Los Angeles and Orange County areas. There the background

concentrations of total suspended particulate would be above both short and long term

standards. Maximum 24-hour total suspended particulate concentrations from Sale 48

activities would only be about 3-4 vg/m3. However, any emissions, no matter how

minutej would further exacerbate exceedances of standards.

The situation with nitrogen dioxide is slightly more complicated. With normal

tankering,  natural gas would be processed onshore. Such activities would increase l-hour

●
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nitrogen dioxide values from 0.47 ppm to 0.66 ppm in the Ventura area and from 0.30 ppm

to 0.31 ppm in the Los Angeles area. They would also increase the “annual average

concentration that would already be higher than the standard in Ventura, but would not

cause the annual average standard to be exceeded in the Los Angeles area. Under the

100% tankering scenario, the processing of natural gas would be eliminated and thus there

would not be any onshore nitrogen dioxide impacts. Emissions of nitrogen dioxide

offshore, however?  would not cause any exceedance of air quality standards.

The processing of natural gas from the Santa Barbara Channel under the

tankering scenario would also result in fugitive emissions of hydrogen sulfide

processing facility in Ventura. Such emissions would result in exceedances

California l-hour  standard of 0.03 ppm very close to the facility.

normal

at the

of the

Oil spills do not emit inert pollutants. Hydrogen sulfide is the only inert pollutant

from a blowout without fire and hydrogen sulfide concentrations would be up to 0,,11 ppm

downwind of the source in the Santa Barbara Channel. Since it is assumed that the natural

gas from all other tracts is sweet, hydrogen sulfide impacts would only be felt in the Santa

Barbara Channel. In the case of a blowout with fire, it is expected that short-term sulfur

dioxide and total suspended particulate standards would be exceeded; nitrogen dioxide

standards would be approached; and carbon monoxide standards would

downwind of the source.

There are no significant impacts from Sale 48 activities on visibility.

be maintained

●
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This study was accomplished in cooperation

The opinions, findings, and conclusions expressed
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in this report are those of AeroViron-

ment Inc. and not necessarily those of the Bureau of Land Management.

This report was prepared as a support document to the discussion of air quality

impacts in the Bureau of Land Management’s Environmental Impact Statement for Outer

Continental Shelf (OCS) lease Sale No. 48. A separate document, the Executive Summary,

is also available. That document is written in non-technical language and capsulize the

major perspectives of this study.

In preparing this study,

Environmental Services, Inc.
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In addition$ trajectories used in the modeling of
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Olog y
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Dr. Ivar Tombach

Mr. David Wilbur

Pacific Environmental Services

Mr. Berry Abramson

Mr. Robert Bryan

Dr. Peter Drivas

Mr. Ali Kashani

Mr. Leo Norton
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and assuring the quality of this study. We list here a few individuals, in alphabetical

orderj  and their affiliations. Many more people helped than can be mentioned here.
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Mr. Frank Bonamassa California Air Resources Board

Mr. Hal Brown San Diego County APCD

Mr. Bob Carr San Luis Obispo County APCD

Mr. Morley Chase Chase Refinery

Mr. Mike Foley San Diego County APCD

Mr. Julian Foon South Coast Air Quality Management District

Mr. Bob Harrison Western Oil and Gas Association

Mr. J.B. Hundley Altantic  Richfield Co.
Mr. Jack Kennedy Union Oil Co.
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L INTRODUCTION

As a step toward energy self-sufficiency, at least to the extent of reducing Ameri-

can dependence on foreign oil, the Department of Interior declared, in January 1977, that

it was making available a list of 217 tracts totalling  1,14 1,81!3 acres (462,088 hectares)

which were being considered for a possible oil and gas lease sale (Sale No. 48) on the

Southern California Outer Continental Shelf (OCS). The proposed sale would augment the

67 tracts presently in various stages of development and production in the Santa Barbara

channel and the 56 tracts on the OCS leased during Sale No. 35 conducted in December

1975.

This report covers a study conducted by AeroVironment Inc. and Pacific Environ-

mental Services$ Inc. to assist the Department of Interior, Bureau of Land Management

(BLM) in its preparation of an Environmental Impact Statement (EIS) for Sale No. 48 in

compliance with the National Environmental Policy Act of 1969.

A. Purpose and Objective of the Study

The purpose of this study was to analyze the potential and actual air quality impacts

of oil and gas development off the Southern California coast between San Luis Obispo and

the Mexican border, k support of the preparation of an EIS for Sale 48 by BLM.

Objectives of this study were:

1) To review and summarize air quality laws, regulations and standards that

would relate to activities resulting from OCS Oil and Gas Sale 48.

2) To identify all air pollutant emission sources which would result directly or

indirectly from Sale 48 and to quantify their emission rates.

3) To characterize the climate, meteorology and air quality of the possible area

of impact through assimilation, compilation and evaluation of available

topographic, meteorological and air quality data.

1-1
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4)

5)

6)

“ 7)

To assess the effects on air quality of OH and gas development off the Southern

California coast,  through application of appropriate atmospheric diffusion

models.

To assess cumulative effects on air qua!ity  of other proposed major sources of

pollutants within the projected area of impact, again through appropriate

diffusion modeling.

To evaluate necessary or desirable means to mitigate potentially adverse air

quality impacts,

To outline the air quality impacts of OCS Sale 48.

Be Geographic Area Encompassed by the Stud~

The general locations of the tracts being considered by the Department of the

Interior for lease in Sale 48 are shown in Figure 1-1. Also shown are previously leased

tracts.

.

.

The study area referred to in this report is the area which could potentially incur air

quality impacts from the proposed oil and gas development. The landward boundaries of

the study area are defined by geographic and meteorological factors? such as physical

obstructions of sufficient scale to significantly impede transport of airflow. These

boundaries are shown as heavy broken lines in Figure 1-1.

In the San Luis Obispo  and Santa Barbara Counties, the Iandward  boundaries coincide

with the crests of the San Rafael Mountains and part of the Santa Ynez Mountains. In a

recent study, Baboolal,  et al (1975)$ found that air quality in the Santa Ynez Vail ~y north

of Santa Barbara was influenced by marine airfiow from offshore. Thus, the Santa Ynez

Valley  is included in the study area although it is north of the northernmost lease tract.

From Ventura County  to San Bernardino County, the northern boundaries are marked

by the crests of the San Gabriel and San Bernardino Mountains. These boundaries are

interspersed with a number of passes. However, these passes a-e far enough from the

lease tracts so that any lease impacts to the air masses passing through them are
negligible.

*
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The eastern boundaries of the study  area from San Bernardino Ccx.mtyto  San Diego

County  are the eastern  boundaries of the South Coast and San Diego Air Basins. A

discussion of air basins  is presented in Section NJ.k%l. These boundaries are far enough

inland  that impacts of the proposed development beyond these boundaries would be

negligible.

Although the area of oil and gas development in the Southern California Bight

extends only from Point Conception to the US-Mexican border; potential impacts are

anticipated to occur beyond these two locations. Thus, included in the study area are the

LOS Osos and Santa Maria Valieys north of Point Conception and an area south of the US-

Mexican border.

c . Study Approach

This study was conducted by utilizing the most up-to-date information available. No

original research or measurement was undertaken.

The most recent years for which air quality information is avaiiab)e in a reasonably

complete form is 1975. Therefore, 1975, which is not considered an unusual year, was

selected as the initial air quality analysis year. The long-range plan year was set at 1986,

which has been projected as the year of peak production for Sale 48.

Existing air quality laws, regulations, and standards applicable to oil and gas

development activities were reviewed to determine their effects on those activities. All

available air quality and meteorological data for the study area were evaluated and

analyzed. From this effort, the existing air quality environment was characterized and

meteorological conditions influencing the severity of air pollution were identified.

Emissions of pollutants from Sale 48 activities were based upon emission factors

available from published reports and revised if necessary after consultation with experts

from air pollution control agencies and the oil industry. *

Ambient air quality levels with and without Sale 4$ activities were then determi~ed

through appropriate diffusion modeling. T h e  REM2 model  was  used to  predic t *
photochemical  pollutant (03) concentrations while the EPA models I?TMAX, PTMI”P and

CEIM were used to predict inert pollutant (TSP, S02, N02, 132S) concentrations.

1-4



Modeling results were compared with Federal and State Ambient Air Quality

Standards. The results were also used to assess probable impacts, unavoidable adverse

effects, relationships between long and short term uses of the environments any

irreversible and irretrievable commitments of resources and to evaluate mitigating

measures.

D. REFERENCES

Baboolal,  L. B., M.L Smith and D. W. Allard. 1975. A climatological  and air quality
characterization and air quality impact assessment for various future growth
alternatives in the Santa Ynez Valley. AeroVironment, Inc. Pasadena, CA. Report
No. AV FR509 for County of Santa Barbara, Office of Environmental Quality.

.
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11. DESCRIPTION OF OIL AND GAS

CALIFORNIA BIGHT

This chapter describes the existing and

DEVELOPMENT

future activities

IN THE SOUTHERN

of off-shore oil and gas

development in the Southern California Bight. The existing activities include off-shore oil

and gas production and lightening (tankering  transfer of crude oil). The future  activities

considered include: changes in existing production; development of Sale 35 and Sale 48

Federal off-shore oil and gas lease tracts; off-shore accidents incidental to this

development and other major proposed developments.

For the future activities, two different scenarios of the transport of oil and gas from

lease tracts were investigated. One scenario is termed normal tankering of oil and gas.

Here, it was assumed that a portion of the oil and

shore by pipelines. The second scenario is termed

pipelines to shore would be used.

gas obtained would be transported to

100% tankering, which means that no

All activity data and assumptions were provided by the Department of Interior

(BLM, 1977). These activities have been grouped into one existing scenario and four

future scenarios (each with two variants – with normal tankering and with 100%

tinkering). The scenarios are summarized below:

Existing (1975)

(1) Off-shore oil and gas production and Iightering

Future (1986)

o Assume normal tankering of oil and gas

(1) Base level (without Sale 48) - Changes in existing scenario and effects of

Sale 35 (Iightering operations will have been discontinued)

(2) Base level and Sale 48

(3) Base level and Sale 48 and off-shore accidents

(4) Base level and Sale 48 and other major proposed activities

o Assume 100% tankering with no pipelines to shore

(1) through (4) scenarios

II- 1
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The following sections of this chapter are divided into the same scenario categories

as discussed above. Each section presents a general description of the activities upon

which the ana!ysis  of the air quality impacts for each scenario was based.
●

1%

The

Existing Off-shore Activity

year 1975 has been selected as the base

comparison since this is the latest year for which

available.

year (or

complete

existing year) for ‘“‘“ “--

air quality data

lu~ure

is now

Parameters which affect dispersion - mixing height$ wind speed – were not unusually

different from the 25 year average, although the number of rule 57 days (which measure

days with significantly limited dispersion in the basin) were slightly more than normal.

Existing activities consist of off-shore oil arid gas development along the State of

California tidelands (within 3 mile coastal limit) and in the outer continental shelf (OCS)

in the Santa Barbara Channel. Also $ Iightering activity in the San Clemente  Island area

and on-shore oil unloading in the Wilmington and El Segundo areas is included. There is no

Sale 35 leasing activity for 1975.

Figure H-1 shows the locations of the off-shore activities for 1975 for the existing

scenario. Table 11-1 presents the 1975 off-shore oil and gas production. Table II-2

presents the 1975 lightening activity.

B. Future Off-shore and On-shore Activity

The year 1986 has been projected as the year of peak production for Sale 48. It has

been assumed that co-development of Sale 35 and Sale 48 will take place wherever

possible, such as in pipelines to shore~  tanker loading, and common platforms.

*
There is no ligh-tering  activity projected for 19$3(. It is assumed that the required

permits for larger  tankers to dock on-shore have be. n approve d and that they will go

directly to Pier E in Long Beach in 1986. *
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TABLE H-1 . Existing Off-shore Oil and Gas Production (1975).

.

1975 Production Rates
Area Tract Location Oil ( BOD ) 1 Gas (cfD)2

Santa California South Elwood 3,500 None

Barbara Tidelands Carpinteria 3,690 2 , 5 0 0 , 0 0 0

Area (within 3 Summerland 760 3,830,000

mile limit) Others I ,550 10,670,000

Federal Carpinteria 4,800 2,600,000

Ocs Hueneme None None

Dos Cuadras 33,600 12,300,000

Santa Clara None None

Santa Ynez None None

San Pedro California Belmont Offshore 5,900 1,400,000

Area Tideiands Huntington Beach 36,800 5,500,000

(within 3 Wilmington 103,000 19,600,000

mile limit) Others I ,700 1,800,000

1 bbls of oil per day

2 cubic  feet of natural gas per day

9
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TABLE II-2 . Existing lightening activity (1975).

Off-shore Transferring On-shore Unloading

San Clem ente Within the Out of the
Island Area Study Area Study Area

300,000 bb!s/day  of Wilmington: Martinez:
crude oil transferred 25,000 bbls/day 12,500 bbls/day

to smaller tankers

El Segundo: Anacortes:
100,000 bbls/day 12,500 bbls/day

Richmond:
150,000 bblslday

----
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The oil produced in the Santa Barbara Channel is assumed to have the characteris-
tics of the DOS Cuadras Crude. All other areas of off-shore production are assumed to

have the same characteristics as Wilmington Crude.

Figure H-2 shows the locations of all off-shore and on-shore activities associated

with the 1986 scenarios. Each of the four future  scenarios and the two transportation

assumptions are discussed below.

o Without Sale 48 Scenario

Table H-3 presents the Without Sale 48 scenario which includes the projected

California tidelands and Federal OCS activity, as well as Sale 35 leases. The table

identifies the locations>  names, facilities? and 1986 production rates for oil and gas. The

geographic locations of lease tracts (Sale 35 and other Federal OCS) and tideland

platforms were shown in Figure H-2!. Platforms and single  buoy moors (SBM) will be

located within the lease tract boundaries.

o With Sale 48 Scenario

Table H-4 presents the oil and gas production facilities and rates for Sale 48 tracts

by area. Also presented are projected wells for drilling during i 986. Figure II-2 identifies

the geographic locations of the lease tracts. Platforms and S13M’S  will be located within

tract boundaries.  The With Sale 48 scenario  includes  all of the tracts shown in the

Without Sale 4$ scenario plus the Sale 48 tracts.

o Off-shore Accidents Scenario

Table H-5 presents the accident scenarios to be added to the With Sale 48 scenario

for additional impact analysis of the four areas. Each accident case will be amlyzed

separately as shown below.

o With Sale 48 scenario plus 140 bbl oil spill

o With Sale 48 scenario plus 10,000 bbl oil spili

o With Sale 48 scenario plus 1,000 bbl/day blowout (with fire)

o With Sale 48 scenario plus 1 ~000 bbl/day  blowout (withou, fire)

-k

*



A
III

R
O

IIJ
A

O

0
iA

3G IT
3J

A
2

T
8I

]J
A

T
h3

O
IO

D
A

U
8

3J
D

14
12 IV

IT
A

JU
M

U
3

)R
A

3)
4I

IA
T

3H
O

H
2-

0

A
A

V
O

U
T

8

-J
I

I L..1 I
------I

(a -
0

a-
0

in

0

V
B

E
V

C
O

B
1

JT
T

U
H

8
3D

A
q8

A

14
00

T
q

O
W

J

A
gO

A
A

T
I.1

A
A

3A
A

aI
4A

Je
I

II1
A

O
3I

JA
3

4A
JO

JT

R
A

8A
A

8
A

T
R

A
J3

II1
A

F

.

w

df4H#m@od!!
i ~-

.—— –––-––-l––—–——— -’1---- -’)’”” Jl ~

I-J

I
I
I
I
I
I

I

r
I

i
I
I

.
#

/’

7,’

/

II-7



—

,.

TABLE H-3 . Without Sale 48 off-shore oil and gas production.

Location 1986 Production Rates

Area Tract Facfities Oil (BOD) 1 Gas (cfD)2

Santa California South Elwood 7,300 8,800,000
Barbara Tidelands Carpinteria 1,290 1,000,000
Channel Summerfand 750 2,290,000

Area Others 560 3,710,000

Federal OCS I-Iueneme 3,000 -o-
Carpinteria  ( Henry) 2,000 1,500,000

Dos Cuadras 7,000 2,000,000
Santa CIara (NO) 23,000 28,000,000

(so) 28,000 45,000,000
Santa Ynez (Hondo) 95,000 85,000,000

(Sacate  Pescado) 42,000 38,500,000
5 platforms

3 sinRIebuov  moors
Santa Rosa Sale 35 2 platforms 2,186 3 , 2 7 9 , 0 0 0
Island Area 1 single buoy moor

Santa Sale 35 3 platforms 3,379 2,703,200
Barbara 1 single buoy moor

Island Area

T a n n e r / Sale 35 25 platforms 151,053 226,579,500
Cortez 3 single buoy moors
Banks
Area

San Pedro California Belmont Offshore 1,600 400,000
Area Tidelands Huntington Beach 18,100 2,700,000

Wilmington 32,100 6,100,000
Others 600 600,000

Sale 35 8 platforms 39,751 31,800,000
2 single buoy moors

Dam Point/ None None None None
San Diego

Area
J

1 bbls of oil per day

2 cubic feet of natural gas per day
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TABLE H-4 . Sale 48 off-shore oil and gas production (1986).

*
Area Tract Facilities 1986 Production Rates Wells

drilled
during

Oil (BOD ) 1 Gas (cfD? 1986

Santa Sale 48 7 platforms 92,000 92,000,000 39
Barbara 2 single buoy moors
Channel

Area

Santa Sale 48 1 platform 5,000 7,000,000 5
Rosa 1 single buoy moor
Island
Area

Santa Sale 48 1 platform 3,000 2,000,000 5
Barbara 1 single buoy moor

Island
Area

Tanner/ Sale 48 9 platform 88,000 131,000,000 50
Cortez 2 single buoy moors
Bank
Area

San Pedro Sale 48 3 platform 24,000 20,000,000 18
Area 1 single  buoy moor

Dana Point/ Sale 48 3 platform 8,000 12,000,000 18
San Diego 1 single buoy moor

Area

1 bbls of oil per day

2 cubic feet of natural gas per day

H-9
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TABLE II-5 , Number of accidents for each off-shore area (1986).

Area I Accident Scenarios

140 bbl* 10,000 bbl* 1,000 bbl+/day
oil spill oil spill blowout

(w/ & w/o fire)
! i

Santa ! 1 !1 1 1 (Assume

Tanner/ , 1 1 1 (Assume

Cortez 1000 ft3/bbl

Banks of sweet nat. gas)

San Pedro
E

1 1 1 (Assume

1000 ft3/bbl

of sweet nat. gas)

Dana Point/ 1 1 1 (Assume

San Diego 1000 ft3/bbl

of sweet nat. gas)

Footnotes:

* oil spill: instantaneous and stationary

+ blowout: 10 days duration

# sour gas:
f

rester than 10 grains of H2S per 103ft3 of natural gas
See Table V-7 for value used)

*

9
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The 140 and 10,000 bbl oil spills are assumed to be instantaneous and remain as a

stationary point source. The blowout is assumed to occur for 10 days at the same

location. The locations of these accidents were shown in Figure II-2. They coincide with

the middle SBM at the four lease tract areas.

The analysis of the accidents will assume that only one accident will occur in

Southern California Bight at one time. Therefore, four accidents at the four lease tracts

will not occur simultaneously. It must be noted, however, that the statistical probability

of an actual spill or blowout of these magnitudes are quite low? and these assumptions

should not be construed as expectations.

o Cumulative Scenario

Under this scenario the cumulative effects of other major proposed actions are

studied. Six on-shore related activities are considered as an addition to the With Sale 48

scenario. This scenario builds onto the With Sale 48 case the combined impacts of the

following potential developments:

SOHIO tankering

Elk Hills pipeline

Vaca Tar Sands Recovery Project

Space Shuttle activity

LNG terminal at either Point Conception or Oxnard.

The on-shore locations of these cumulative developments were previously shown in

Figure II-2. For the SOHIO tankering, it is assumed that 700,000 bbls per day is being

tankered into Long Beach. Of this amount, 250,000 bbls/day remains in the L.A. area and

450,000 bbls/day is sent by pipeline to Midland, Texas. For the Elk Hills Pipeline, it is

assumed that 250,000 bbls/day is being pipelined  to Port Hueneme. Also, it is assumed

that 250,000 bbl tankers are being used to transport the oil from Port Hueneme. These

tankers take approximately 14 hours to load. Fifty percent of the tankers are assumed to

go to Los Angeles, and 50% of the tankers are assumed to go to San Francisco. For the

Vaca Tar Sands Project (steam injection) it is assumed that 460 wells have been drilled

producing a total of 22,329 bbls/day of oil. It is further assumed that some type of

facility has been constructed onsite to handle the very thick oil and that it cannot be

11-11
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pipelined  elsewhere without treatment. ‘it was assumed that the oil is diluted with

recyclable solvent and piped to a refinery in the area.

o Normal Tarkering

Table H-6 presents the normal transportation and storage activity that is assumed

when analyzing the four future  scenarios the first time.

For the Santa Barbara Channel, Santa Rosa ‘island, and Tanner/Cortez  Banks areas$

it will be assumed that six 150JO00 bbl barges will operate for the Los Angeles trips and

two 400}000 bbl tankers will operate for the San Francisco trips. For the Santa Barbara

Island area, it will be assumed that one 10,000 bb} barge will be sufficient while for the

Data Point/San Diego area, it will be assumed that three 10,000 bbl barges will be rotated.

o 100% Tankering

This second transportation and storage assumption which is applied to the four

future scenarios assumes that no pipelines will be used to transport oil and gas to shore.

For all areas in the Southern California Bight, natural gas will be reinfected into the oil

fields. Therefore, only crude oil will be extracted, transported, processed, refined, and

distributed as a fuel.

Comparing this 100% tankering  assumption to the normal transportation and storage

assumption, all pipeline pre-destination  and destination activity will be substituted with

tankering and barges. Table H-7 presents the 100% tankering  situation.

For the Santa Barbara Channel, Santa Rosa Island$ and Tanner/Cortez  Banks areas,

two 400,000 bbl tankers will be assumed for transport to San Francisco, and six 150,000

bbl barges will be assumed to be constantly rotating for the Los Angeles transport. For

the Santa Barbara Island area, one 10JOOO bbl barge will be assumed. For the last two

areas it will be assumed that there will be one 100?000  bbl tanker and four 10YOOO bbl

barges for San Pedro and Dana Point/San Diego areas, respectively.

c . REFERENCES

Bureau of Land Management. 1977. File memorandum tit led, “ Proposed Sale 48 OCS
Activity Scenarios.” Received 3une 2, 1977.
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TABLE II-6. Probable Sale 48 transport~  storage, and processing activity for off-shore oil and gas production.
Pre-destination activity I Oestinatian  actiwty

Transport to destination

br-w Rawnd-trip2 Oestinstkm
m Type time locatian Amount ‘

Yes barges 65 hrs Los  Angeles lb6,000
NO tankers 5 1/2 days % Francisco 166,000

Y= existing N/A Wkrr .
pipelines

Yes barges $5 hrs. LQS  Angeles 7,UJ6

yes existing WA Wkn.
pipelines

Yes barges 65 hrs. Los Angeles 239,053

Y= existing tWA lmkn.
pipelines

no b.srgss 30 hrs. Los Angeles 6,739

na . .

no pipeline N/A Los Angeles -

no pipeline NIA Los Angeles -

no barges 54 hrs. h Angdes 8,1XM

no pipaline N / A San D,ego .

Ofi-shore site activity Pre-
*tinatim

location
(c+slwre)

ype of trsmpor
m-n site to pm

destinationTypa Amount 1 Amount 1ArealFucl

Santa
Barbara
!Zllw@

oil

Gas

Santa Rasa
Isl.mrd

Ofl

Gas

Tanner/
Cortcz
Banks

Od

Gut

Production
StOrageS:fflmcessin~

292,000
146,000

292, 000,00/

7,186

10, Z79,OOC

239,053

357,579,50

pi~;~

pipeline

pipalhe

pipeline

pipdine

pip31ine

1b6,000
- -

292,000,000

Ventura
- -

VenturaProduction

Prmiuction

PrcductiOn

7,186

10,279,000

239,053

357,579,500

Ventura

Ventura

Ventura

Verltura
Production

production

Santa
Barbara
island

Od

Ga$

NtA

NIA

Production 6,379

4,703,200

63,751

51 ,800,00C

Il,ooo

12,000,00(

100% Reinfection

San Pe&O

oil

Gas

NIA

NIA -

Production

Production

hna Point/
San  Diego

oil

Gas

NIA

N/A

production &
Processing

Production &
Processing

2 Round trip time includes: hadin%  unloading; 3 SBM: single buoy moor
travel to and from

Amount: bbls of oii/day
cubLc  feet of gas/day
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TABLE 11-7.

. . . .

Off-shore Site Activity Destination Activity

Storage ~
Capacity Amount Round Trip Destination

Area Type (barrels) ( BOD) Type Time Location

!5anta Storage at 600,000 204,400 Barge 65 hours Los Angeles
Barbara 5 SBM’S 87,600 Tanker 5 1/2 days San Francisco
Channel & Processing

Santa Storage at 18,000 7,186 Barge 40 hours Los Angeles
Rosa 2 SBM’S
Island & Processing

Tanner/ Storage at 480,000 166,181 Barge 80 hours Los Angeles
Cortez 4 SBM’S 73,872 Tanker 5 1/2 days San Francisco
Banks & Processing

Santa Storage at 14,000 6,379 30 hours Los Angeles
Barbara 2 SBM’S
Mand

San Pedro Storage at 130,000 63,751 Barge 24 hours Los Angeles
2 SBM’S

Dana ,P40int/ Storage at 16,000 8,000 Barge 54 hours Los Angeles
Sa,n Diego 1 SBM

00% tankering  and storage activity for off-shore oil production.
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m. AIR QUALITY REGULATIONS APPLYING TO OCS OIL AND GAS DEVELOPMENT

Legal authority for control of air pollutants is divided among federal, state and local

agencies and each has its own specific responsibilities.

which follow.

A. Federal Authority

These are discussed in the sections

The federal authority is primarily derived from the Clean Air Act of 1970. This act

required the Environmental Protection Agency to set national air quality standards which

would protect the public health and welfare from any known or anticipated adverse

effects resulting from air pollutants. These standards are presented in Table 111-1.

states were required to adopt and submit to EPA plans  for achieving, mahtaining

enforcing these standards. The Environmental Protection Agency was assigned

responsibility for setting and enforcing motor vehicle emission and fuel standards

The

and

the

and

aircraft emission standards, but control of other sources was delegated to the states by

section 110 of the Clean Air Act. The Clean Air Act does not deal specifically with air

quality in the federally controlled Outer Continental Shelf. The Clean Air Act was

amended in August 1977. A preliminary review of these amendments indicates that no

fundamental changes were made which affect Federal authority pertaining to air pollution

from operations in the Outer Continental Shelf.

The Clean Air Act requires that each department, agency and instrumentality of the

executive, legislative and judicial branches of the Federal Government having jurisdiction

over any property or facility or engaged in any activity resulting in the discharge of air

pollutants, comply with Federal, state, interstate and local requirements to the same

extent that any person is subject to these requirements. A subsequent Executive Order

(// 11752, May 12, 1975) reaffirmed that federal agencies must comply with provisions of
the Clean Air Act and placed first priority for compliance on major facilities emitting

more than 100 tons per year of any single pollutant and second priority for compliance of

minor emitters in high pollution areas. It is clear that these provisions apply to federal

facilities onshore, but there has not yet been a court test of their applicability to offshore

islands~ platforms and single buoy moors. A very recent legal memorandum from the
Office of the General Counsel, U.S. Environmental Protection Agency (Sept. 8, 1977) to

the USEPA Regional Counsel essentially states that the Outer Continental Shelf Lands

HI- 1
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TABLE 111-1. Ambient air quality standards.

pollutant

California Standards 1

Concentration

National

Primary
andards2

SecondarvAveraging Time

I Hour

12 hour

160 u#m3
(0.08  ppfnl

oxidant (ozone) o.lop~
r(200 llgm )

10 ppm3
(11 mg/m  )

Samo at
Primary Std.

Carbon Monoxide .-

10, mglm3
(9 ppm)

.
‘.:

,.
8 hour Same as

primary
Standards

. .

40 mgJm3
(35 ppm)

100 ug/m3
(0.05 ppm)

1 hour

Annual Average

*O ppm3
(46 mg/m )

IWtrogen  Dioxide --
Same as
Primary

5tandards1 hour

Annual Average

0.25 pp~
(470 ~/m )

--

--

sulfur D10xkfe3 80 ug/m3
(0.03 ppm)

--

365 ~/m3
[0.14 ppm)

24 hour 0.04 pp~ \
(105 ug/m  )

-.

1300 ug/m3
(0.5 ppm)

- -

3 hour --

0.5 ppm j
(1310 vg/m )

1 hour

Vkibiiity
Redwing
Particles

1 observation In sufficient amocm
to reduce the pre-
vailing visibdity to
less than 10 mi.
when rel.  humidity
is less than 70%

-- --
.

Annual  Geometric
Mean

24 hour

=w=dad
Particulate
Matter

60 wg/m3 75 ~/m3

260 pg/m3

. -

60 ug/m3

150 ug/m3100 @m  3

25 uglm3Sulfates 24 hour

Lead 30 Day
Average -- --

--Iydrogen  .Xdf ide” 1 hour --

Hydrocarbons
(Corrected for

Methane)

Ethylene

Same as
Primary

Standards

-.

160 @m3
0.24 ppm)

- -

--

0.1 pprn
1 hour 0.5 pprn

1 California standards are values that are not to be equaled or exceeded.
d National standards, other than those based on annual  averages or annual geo-

metric means, are not to be exceeded more than once per year.
3 This standard only applies when the California State ozone or particulate stan-

dard is exceeded.
4 Santa Barbara Count y has an I-12S regulation limiting ambient levels to 0.06 ppm

for 3 minutes.
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Act (67 Stat. 462) provides the authority for the Clean Air Act to be applied to fixed

structures built on the Outer Continental Shelf (Stoll,  1977). This memorandum presents

the policy for the USEPA. However, it has not been tested in court.

B. California Authority

The California Air Resources Board (CARB) was created in 1967 by the Mulf ord-

Carrell  Act. The board was given the authority to control vehicular emissions, establish

air basins within the state, set ambient air quality standards and cooperate with the

federal government, and it had accomplished all these things before the Clean Air Act of

1970 was passed. It has since revised some of its air quality standards to make them agree

with federal standards (see Table 111- 1), but it has also exercised its prerogative to adopt

some standards that are more stringent than the federal standards. California also sets

and enforces its own motor vehicle emission standards that are more restrictive than the

federal standards.

was

but

The primary responsibility for air quality surveillance and stationary source control

given by the Mulford-Carrell  Act to local and regional air pollution control districts,

the state, in its supervisory capacity, was given authority to make demands on or

assume the powers of the districts. It has done this on rare occasions, but compliance is

usually obtained by counsel and negotiations. The California Air Resources Board has not

required that the districts adopt uniform rules and regulations except in certain special

cases. The degree of participation of the board in local air pollution control activities

varies enormously, depending on the size and capabilities of the local district, but the

state is always involved to some extent. In Southern California the state used to

participate to a very limited extent, but more recently it is exercising a greater degree of

supervision in an attempt to solve the particularly difficult air quality problems of the

area.

c . Local Authority

The coastal counties of Santa Barbara, Ventura, Los Angeles, Orange and San Diego

are all impacted by OCS Sales 35 and 48 and~ ttterefore,  must be considered in this

discussion. That part of the study area from the northwestern boundary to the Ventura
County line is under the jurisdiction of the Santa Barbara County Air Pollution Control

111-3



District. The Ventura County Air Pollution Contro! District has jurisdiction over the

Ventura County portion of the study area. The .SOuth Coast Air Quality Management

District has jurisdiction over the portion of the study area in Los Angeles, Riverside, San

Bernardino, and Orange Counties. That. portion d San Diego County  in the study area is
-0

under  the jurisdiction of the San Diego County  Air Pol!ution  Control District.. The

offshore islands fall under the jurisdiction of the APCD or AQMD in the county to which

they belong (i.e.$ Santa Catalina Island is in Los Angeles  County and is therefore under the
.

jurisdiction of the South Coast Air Quality Management District).

ha addition to ambient air quality standards established by EPA and CARB,  Santa

Barbara County Air Pollution Control District has also promulgated a standard for

hydrogen sulfide (see Table 111-1), which applies only to Santa Barbara County.

Each of these coastal counties has its own unique set of rules and regulations that

are applicable to stationary pollution sources within the county. The basic control and

enforcement procedures are the same in all counties and have the -following general

feat;res:

o Permits are required to construct and operate equipment that emits air pollu-

tants

0 Certain specific equipment is exempted from permit requirements

o Equipment must be operated according to the limitations and specifications of

the air pollution control district

o New sources usua!ly are required to conform to more stringent limitations

existing sources

Generally each county will adopt rules that apply to industries found within

county$ and9 if necessary9  will adopt new rules when a new industry is started.

than

that

The

specific rules that are applicable to oil and gas pi-oduction  are discussed in the paragraphs

which follow.

1. Exemptions - In Los Angeles and Cwang,e counties exemptions are granted to
+

natural gas and crude oil production equipment as follows:

111-4
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“RULE 219 Section o. A permit shall not be required for the following oil and

natural gas production equipment used exclusively for primary recovery of

natural gas and crude oil:

1.

2.

3.

4.

5.

6.

7.

8.

9.

Free-flow well heads and well pumps.

Gas separators and gas boots.

Initial receiving, dehydrating, washing, and shipping tanks (except

associated with community lease transfer units) with an individual

capacity of 254,400 liters (67,200 gallons) or less.

Gas recovery equipment exclusively serving above tanks (Item 3).

Crude oil and natural gas pipeline transfer pumps.

Crude oil well head loading facilities.

Gravity-type effluent water separators (except those associated with

community lease transfer units).

Dry gas dehydrating and repressuring equipment.

Hydraulic and pneumatic repressuring equipment (does not include steam

generating equipment).

“RULE 219 Section n item 2. A permit shall not be required for equipment used

exclusively for the storage of liquified gases.”

In Ventura county exemptions are granted according to Rule  23 Section F items 10

and 11 as follow=

“Item 10. Equipment directly and exclusively used for producing and gather-

ing crude oil.

111-5
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“kern 11. Equipment used to compress, store, liquify  or separate gases from

the air or to compress or store  natural hydrocarbon gases, other

than engines.”
.

Santa Barbara and San 13iego  counties do not grant exemptions similar to those above;

however, they do exempt  equipment used for the storage of liquified gases.

*

2. Storage and Loading of Crude Oil. AH counties regulate the storage and

loading  of petroleum products, but, in some counties the rules are not applicable to crude

oil. San Diego county Rule  61 requires that vapor Josses be controlled on tanks greater

than 550 gallons capacity which are used to store organic liquids having a vapor pressure

of 1.5 psia or greater. The South Coast Air Quality Management District’s (SCAQMD)

Rule 463 is similar, but applies to tanks of more than 150,000 liters (39,630 gallons)

capacity. Rule 463 also contains a requirement for installation of vapor controls on oil

field  storage tanks, with capacities of 254,000 liters (67,200 gallons) or less which are used

exclusively for crude oil storage. Ventura and Santa Barbara counties regulate the storage

of petroleum distillates but not the storage of crude oiL

San Diego county (Rule 63) requires that vapor recovery equipment be installed at

any facility where loading into tank truck or trailer, tanker, railroad tank car or

stationary storage tank exceeds 2000 gallons per month  or where a tank of more than 550

gallons capacity is involved. This regulation applies to any organic liquid with a vapor

pressure of more than 1.5 psia. Ventura county (Rule  63) and the SCAQM13 (Rule 463)

have regulations that apply to facilities loading 20,000 gallons/day or more of liquids with

vapor pressures of 1.5 psia or greater into tank trucks, trailers or railroad tank cars.

Santa $arba~a county regulates the loading of petroleum distillate but not the loading of

crude oil. The suggested control systems are similar in all counties except San Diego. The

San Diego rules have been challenged in court and still  await the final outcome.

3. Emissions of Sulfur Compounds – Each county regulates the emissions of sulfur

compounds to the atmosphere. These regulations apply primarily to large fuel burning

operations, but they may relate to certain oil and gas processing activities as well. The .

regulations fall into three general categories which are discussed in the following sections:



. .

.

a. Sulfur Content of Fuels. All counties limit the sulfur content of liquid -

and solid fuels to 0.5% (San Diego Rule 62$ SCAQMD Rule 431, Ventura

Rule 64, Santa Barbara Rule 32). These same rules also limit the sulfur

content of gaseous fuels from a low of 10 grains per 100 cubic feet (San

Diego) to a less stringent 800 ppm or 50 grains per 100 cubic feet

(northern Santa Barbara and SCAQMD).  The rules do not apply to the

incineration of waste gases.

b. Sulfur Content of Discharges. All counties restrict the concentration of

sulfur compounds that may be present in stack gases (San Diego Rule 53,

SCAQMD  Rule 53, Ventura Rule 54, Santa Barbara Rules 19 and 19.1).

The allowable concentrations vary slightly from one county to the next

and range from 0.03% to 0.2%. Ventura county has a specific limit of

10 ppm for hydrogen sulfide, but the other counties have single

regulations that apply to all sulfur compounds. Ventura and Santa

Barbara counties also limit the allowable ground level concentrations of

sulfur dioxide in the vicinity of a point source. In addition, Ventura

county limits the ground level concentrations of hydrogen sulfide. In

Santa Barbara county (Rule 39) and Ventura county (Rule  60), no fuel

burning equipment may be installed which emits more than 200 pounds

per hour of sulfur compounds (calculated as S02).

c. Sulfur Recovery Units. The SCAQMD (Rule 468) and Santa Barbara

county (Rule 20. 1) have special rules that limit emissions from sulfur

recovery units that produce elemental sulfur.

4. Effluent Oil Water Separators. Specific requirements for vapor recovery on oil

water separators are imposed by the SCAQMD (Rule 464), Santa Barbara county (Rule 29)

and Ventura count y (Rule 61). These regulations do not apply to crude oil separators if the

water contains less than 5 ppm of hydrogen sulfide or organic sulfides. San Diego county

does not have a similar rule because there are no oil processing facilities in that county.

5. New Sources. Regulations applicable to new sources are generally uniform

because they are based on model regulations proposed by EPA. Performance standards

have been adopted for petroleum refineries and for storage vessels for petroleum liquids?
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but no standards have been adopted for petroleum production. Applications for permits to

construct new sources must undergo a special “new source review” process in all Southern

California Air Pollution Control Districts since these  air basins  are all in violation of one *

or more of the federal  air quality standards. Local review policies must conform to

certain state and federal criteria and guidelines which  are so recent that they have not

been thoroughly tested at the time of this writing. It is clear that any new source must

conform to all regulations applicable to existing sources; that it must also conform to new

source performance standards if they exist  for that industry; and that a permit to

construct may still  be denied if the emissions from that source will interfere with

attainment of air quality standards. Current policy requires that new emissions be offset

by reducing emissions from existing sources. At the present time each county is still

working out its own policies and procedures for dealing with new sources; however,

1977 amendments of the Clean Air Act may be interpreted in a way that will change

the

the

emission offset policy after

D. Miscellaneous

The major mechanism

1979.

for regulating OCS oil and gas development is the “new source

review” process. At present this authority has been delegated to the counties since the

action resulting from such review is the issuance or denial of a permit to construct - an

activity normally carried out by local agencies. It is clear that counties cannot require

permits for offshore developments which are outside their jurisdictions; therefore, they

could take no direct action even if they were to conduct a new source review. The state

also has no jurisdiction beyond the three mile limit. EPA has the administrative structure

and manpower to conduct its own new source reviewss  but it is unclear at the present time

whether EPA can take any action other than making recommendations to the i3LM and the

USGS.

In principle$  all agencies – federal$  state and local – can enact new rules to meet

new needs. In practice, this is accomplished rather easily at local and state levels and

with much greater difficulty at the federal leve~. There is no question that San Diego .

county wil! adopt ru~es to regulate oil and gas production and refining if these operations

are proposed for that county, and the CARB is considering regulations for the SCAQMD
and San Diego APCD to control the emissions from Iightering ,,~erations. Under the

●

authority cited in Section HI-A – more specifically in the Sept. 8, L 977 legal memorandum



i,

.!

from the Office of the General Counsel – it now appears that the Region IX office of the

U.S. Environment Protection Agency would require that fixed structures built on the
m Outer Continental Shelf be subject to a New Source Review. However, no applications

have been filed> nor has this ruling been tested in court.

w E. References

California Health and Safety Code Sec. 39000 et seq, the Mu~ford-Carrell Act.

CleanAir Act, 42 LI.S.C., Sec. 1857 et seq, the Cl?an Alr Act Amendments of 1970.

Clean Air Act Amendments of 1977, Public Law 95-95, August 1977.

San Diego, CA, County of, Rules and Regulations, revised Sept. 1974.

Santa Barbara, CA, County of, Rules and Regulations of the Air Pollution Control District
including additions of November 23$ 1976.

South Coast Air Quality Management District, Rules and Regulations, Spring, 1977.

Stoll,  John, Office of General Counsel, U.S. EPA, Personal communication. Sept. 9, 1977,

Ventura, CA$ County of, Rules and Regulations of the Air Pollution Control District
including amendments of July 15, 1977.
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Iv. DESCRIPTION OF THE EXISTING ENVIRONMENT

A. Climate Summary

1. General Circulation - The semipermanent high pressure area over the Eastern

North Pacific Ocean is the dominating factor over the weather in the Southern California

coastal region.

During the summer months, the Pacific high pressure center moves northward and

storm tracks are shunted far to the north. The weather is generally partly cloudy and

COOL The circulation along the Pacific coastal region is from the northwest. The strength

and persistence of this airflow at the surface causes upwelling immediately off the coast

and colder water from below is brought to the surface. Comparatively warm, moist

Pacific air masses drifting over this band of cold coastal water form a bank of coastal

ocean stratus which is swept inland by the prevailing northwest winds.

Another dynamic aspect related to this anticyclonic  circulation is the marked

descent of air with vertical convergence and horizontal divergence. Since the air at upper

levels is initially stable, this sinking and convergence motion frequently leads to the

formation of subsidence inversions. The occurrence of this type of inversion over the Los

Angeles area is most frequent and persistent during late summer and autumn and is a

primary cause of the acute smog problem there.

During the winter season, the high retreats southward and permits intermittent

storm centers to enter Southern California. The weather during the winter is mostly fair

with precipitation from passing storms.

2. Prevailing Winds - During the nighttime hours, the radiative cooling of the

sloping coastal area causes offshore airflow, and during the daylight hours solar heating of

the land causes drops in air pressure with respect to the air mass over the ocean, leading

to onshore airflow. However} the

offshore islands create complex

synoptic pattern.

variability of topography of the coastal area and the

flow patterns when interacted with the prevailing

Figures IV- 1 and IV-2 show the prevailing airflows during

each midseason month (April, 3u1 y, October, and January).

the nighttime hours

The flow around

for

Pt.

Iv- 1



2

/
/tj)

T

FIGURE IV-la. St.reamline  chart for April,OOOO -0600  PST .  .

*

FIGURE IV-lb. Streamline chart for 3u!y, 0000-0600 PST. Source: IleMarrais,

IV-2

1965.
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FIGURE IV-2a. Streamline chart for October, 0000 – 0700 PST.

*

FIGURE IV-2b. Streamline chart for 3anuary, 0000 – 0700, PST. Source: DeMarrais, 1965.
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Conception is relatively strong and has a component from the north. In the area west of

San Nicholas Island the flow is from the northwest and the flow around the islands is

typical of that around obstructions. The prevailing drainage flow on the land area goes

from high areas of the hills and mountains into valleys and canyons and then offshore, The

area between offshore and ocean westerlies is dependent on the strength of either flow on

a given day. If the synoptic pattern has a strong high pressure over the western

Intermountain  Basin the offshore flow will be stronger and will push continental air

several miles out to sea. Basin pressures in excess of 1035 mb are usually sufficient to

cause warm, dry east-northeast winds (Rosenthal, 1972). This is the so-called Santa Ana

condition. Such conditions are most common in fall and winter. Conversely, if the Pacific

high is stronger, drainage and continental flow will not penetrate very far off the coast.

Figures IV-3 and IV-4 show the prevailing daytime airflow pattern, again, for each

midseason month. The streamlines bend to the coast after swinging around Pt. Conception

area due to the solar heating of the coastal hills and land areas. This situation is strongest

during the summer months and weakest during the winter. The horizontal air movement

over the ocean merges continuously with the air over the land. The so-called Santa Ana

condition can also persist during daylight hours which results in air flow out to sea, which

is the reverse of the normal flow.

3. Inversions and Mixing Heights – An inversion is a meteorological condition in

which the temperature increases upward in a layer of air.

Three basic types of inversions can be identified in the study area: advection

inversion, radiation inversion and subsidence inversion. Advection inversions occur in

spring and early summer when warm air flows from the land area over the ocean surface.

Radiation inversions occur on clear nights over the land area. They are strong in winter

and weak in summer. Subsidence inversions are common in late summer and autumn as a

result of the semi-permanent anticyclone  that is located over the eastern North Pacific

Ocean.

These inversions limit the vertical dispersion of pollutants. In general, the base of
.

advection and radiation inversions is the ground surface. The air is very stabje within

these inversions and the dispersion of primary pollutants is inhibited. Fortunately! they

last only for short durations (several hours).
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FIGURE IV-3a. Streamline chart for April, 1200 – 1700, PST.
,,, ,

.,.. . . ,
. . ‘.,,.:.

FIGURE IV-3b. Streamline chart for 3uI y, 1200 – i800, PST. Source: DeMarrais,

. .

1965.
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FIGURE IV-4a. Streamline chart for October, 1200-1800, PST.

FIGURE IV-4bo Streamline chart for January, 1200-1700, PST. Source: DeMarrais, 1965.
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Subsidence inversion, however, can persist for extended periods (several weeks) and

trap pollutarrt  sin the area. It is also a significant contributing factor to the severe smog

conditions in the Los Angeles Basin. According to Neiburger, et al (1961), the average

annual base and top of this subsidence inversion are 400 m and 800 m at Pt. Conception

and 500 m and 1000 m at San Diego. Figure IV-5 shows a resultant topography of the

inversion base over the Eastern Pacific during the summer months.

The mixing height is defined as the height above the surface through which

relatively vigorous vertical mixing occurs. The height of the base of a subsidence

inversion is an example of the mixing height. In the California Bight area, the mixing

height is synonymous with the marine layer. In general, the marine layer is shallowest at

the coast and increases in depth both landward and seaward. Table IV-l shows the mean

seasonal and annual morning and afternoon mixing heights for four selected coastal sites.

The lowest mean afternoon mixing heights occur during the summer season and the lowest

mean morning mixing heights occur in the winter.

4. Temperatures - Along the coastal area, temperature f Iuctuations  (both diurnal

and annual) are small due to the influence of the marine air. However, occasions of

offshore continental flow can bring extremes in temperatures. Freezing or near freezing

has been observed at sea level during the winter even at the Avalon  Pleasure Pier on Santa

Catalina Island. The synoptic weather pattern showing a deep cut-off low over the

southwestern United States usually brings cold, arctic air directly into the area. Table IV-

2 presents the maximum and minimum temperatures recorded at selected stations

throughout the study area.

The 38°C (lOO°F) isotherm can be observed near sea level during strong ridging

aloft. During these heat wave conditions the subsiding air overhead drives the inversion to

or near the surface.

Figures IV-6 and IV-7 show the mean surface air temperatures over the Bight area

during the coldest (February) and warmest (August) months.

5. Precipitation – Approximately 95% of the precipitation in the area occurs

during the winter season between November and April.
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TABLE IV- 1. Mean Seasonal and Annual Morning and Afternoon Mixing

Heights (m) +

Station

San Diego

Santa Monica

Santa Barbara

Santa Maria

Period I Season I Annual

Winter I Spring Summer Fail I
Morning 333 851 538 578 625
Afternoon 1021 1085 566 834 877

Morning 422 676 362 510 542
Afternoon 893 973 603 798 814

Morning* 470 720 400 500 523
Afternoon+ 850 900 580 700 758

Morning*
Afternoon # :;;

670 410 500 540
903 540 657 734

* Estimated from Source (1).

Source (+): Holzworth, G. C.; (1972).

(Y~): Holzworth, G. C.; (1964).

IV-9



TABLE IV-1A. Maximum and minimum temperatures in the Southern California
coastal and offshore area.

Station Elevation (ft ) Maximum (°F) Minimum (‘F )

Avalon Pleasure Pier 30 100 32

Burbank 699 111 28

Chula Vista 30 105 26

Laguna Beach 56 106 21

LAX 99 108 23

Los Angeles Civic Center 270 110 28

Long Beach 50 111 21
.

Oceanside 20 102 29

Ojai 750 119 13

Oxnard 51 104 26

Pt. Mugu 12 104 27

San Diego 19 104 29

Santa Ana 133 112 22

Santa Barbara 120 115 20

Santa Maria 236 109 21

Santa Monica 110 105 33

San Nicholas Island 300 105 33

Torrance 80 111 24

Source: U.S. Weather Bureau, “Climatology Summary of the United States –
California Section.
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Rainfall distribution is influenced heavily by a combination of wind direction and

topography. Most of the storms come from the northwest and are preceded by south-

southwest winds which change  to northwesterlies after the frontal passage. Amount of

precipitation is dependent upon the strength and proximity of the storm.

Table IV-3 presents mean monthly precipitation at selected stations

study area.

throughout the

Less common, but significant is the storm type that arrives from the south or south-

west in winter. Heavy rainfall amounts can occur and many maximum 24-hour rainfall

records have occurred with this situation.

On occasion, moist tropical air during late summer or early fall will invade the area

and produce scattered showers and thunderstorms. Dying tropical storms can also drop

copious amounts of precipitation in the Southern California area.

September 1939, 13.77 cm (5.42 inches) of rain fell in one such storm.

in August 1977 also brought several centimeters of rain.

Since the majority of the storm tracks arrive from the northwest

For example, in

A similar situation

there is a decrease

of 5-8 cm (2-3 inches) in the mean annual rainfall over the Bight area from north to south,

when terrain effects are neglected.

6. Evaporation - Only two stations were found that measure evaporation within

the study area – Chula  Vista (near San Diego) and Cachuma Lake (north-northwest of

Santa Barbara) – throughout the year. Evaporation is measured in the standard weather

service-type pan with a 4-foot diameter. Table IV-4 shows the 30-year averages for Chula

Vista and a 6-year average for Cachuma Lake.

No measurements of evaporation over the ocean in this study area are known to the

authors. However$ according to Sverdrup (1951), the rate of evaporation from the ocean

at this latitude is about 0.30 cm (0.12 inches) per day.

7. Relative Humidit y - Humidity refers to the moisture in the air and relative

humidity is defined as the amount of water vapor actually present in the air compared

with the greatest amount that could be present at that same temperature, and is usually

Iv- 13



TABLE IV-IB. Mean monthly precipitation at selected stations (inches)*.

Month

Station J 1= M A M 3 3 A s o IV D Annual

Avdon  Pleasure Pier 2.37 2.4 1.75 1.21 ● 13 ● 03 *O1 o .11 .41 1.05 1.94 11.92

Burbank 3.15 3.09 2.16 1.42 e 35 *05 .01 .05 .12 .36 2.14 2.22 14.89

Chula  Vista 1.64 1.27 1.55 .91 .17 .05 .02 .07 .12 .35 1.19 1.57 8.90

Laguna Beach 2.28 3.27 1.76 1.23 .20 .10 .01 .02 .16 .33 1.58 1.81 11.75

LAX 2.52 2.32 1,71 1.10 .08 .03 .01 ~02 .07 .22 1.76 1.75 11.59

LA Civic Center 3.10 2.77 2.19 1.27 . l$:;.: .03 0 . 0 4 .17 .27 ‘ 2.02 2.16 7.35
Long Beach 3.26 2.16 1.20 .89 .07 “ .04 0 .02 .09 .19 1.38 1.65 10.25
Oceanside 1.72 1.68 1.63 .81 .14 .08 .04 0 .04 .32 1.41 1.75 9.63
Ojai 4.63 4.17 2.98 2.08 *31 .04 .02 .01 .16 .39 2.74 3.24 20.77
Oxnard 3.13 2.81 2.18 1.36 .10 .04 .01 .01 .06 .27 1.87 2.47 14.25
Pt .  ArgueUo 2.57 2.52 3.07 1.48 .21 .04 .03 .01 .06 .71 1.56 2.32 13.78
San Diego le88 1.48 1.55 .81 .25 .05 .01 .07 .13 .34 1.25 1.73 9.45
San Luis Ubispo 4.60 4.02 3.25 2.06 .34 *O5 e 04 .01 .13 .69 2.56 3*95 21.92

San Nicholas 1.42 1.03 .95 .42 *09 .01 .01 .01 .02 .15 1.36 1.04 6.51

Santa Ana 2.63 2.45 2.01 1.32 .18 .03 .02 .04 .12 .26 1.70 2.16 12.92
Sare’. Barbara 3*94 3.41 2.61 1.80 .27. 6 0 7 .03 .Oi .07 .38 2.16 2.66 17.41
Santa Maria 2.25 2.40 1.98 1.31 .19 .04 .03 *02 .10 .52 1.36 2.05 12.25

Santa Monica 2.52 2.47 1.87 1.07 . 0 6 “:.01 .03 .04 .02 .01 1.86 2.09 12.36
Torrence 2.74 2.56 1.73 1.06 . 0 8 ‘ . 0 2 o .01 .10 .18 1.79 1.94 12.21

[

* 2.54 cm = 1 inch

,- *
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TABLE IV-2. The Average Monthly Pan Evaporation Data for Chula  Vista
and Cachuma Lake.

Chula  Vista Cachuma Lake

Evaporation Evaporation
Avera e

f
Avera e

Month (cm (cm Y

Jan 6.86 6.68

Feb 8.48 6.99 I

Mar 12.60 11.71
Apr 14.96 14.76
May 17.91 18.01
Jun 18.34 22.50
Jul 19.58 24.79
Aug 18.72 22.68
Sep 15.01 18.67
Ott 12.29 14.07
Nov 9.09 10.39
Dec 7.06 8.18
Annual 160.91 179.43

Source: U.S. Weather Bureau, (1964).
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expressed in percent. The highest relative humidity, 100%, usually occurs in foggy

conditions. Even in showers the relative humidity is usually some value less than 100%.

The normal relative humidity at coastal stations varies from about 50% during the

afternoon to over 80% during  the night hours.

Over the ocean, diurnal variations in relative humidity are small. In the Southern

California Bight region, the nighttime relative humidity is about 78% while the daytime

relative humidity is about 82%.

& Solar Insolation/Cloud Cover - Solar insolation is the rate at which radiation

from the sun is received at the earth’s surface. The amount of cloud cover controls the

amount of solar energy received. Table IV-5 gives the mean cloud  cover for selected

coastal stations. E~evation and distance from the ocean as well as surrounding topography

are important factors that effect the amount of cloud cover over land. The average daily

solar radiation rates at Santa Maria and Los Angeles International Airport which

correspond to the .42 and .47 mean daytime cloud cover figures in Table IV-3 are 471 and

446 ly/day respectively.

Over the oceanr  the mean daytime cloud cover is about .55.

9. Statistics of Frontal Passages and Storm Activity – A perusal of 5 years ( 1972-

1976, inclusive) of synoptic maps shows an average of 32 frontal passages a year with a

maximum during late winter through early  spring. As springtime progresses, the storm

fronts become increasingly weaker and many times little or no precipitation is

encountered. The reverse is true going from September through November. During the

summer months$ frontal passages are rare. Even if they occur, they are usually weak and

dry.

Occasionally, a strong upper-level low pressure will stall  off the Southern California

Coast and can produce several frontal waves at the surface in a short period of time. This

condition tends to be infrequent in occurrence even during mid-winter.

During late summer and early fall, tropical storms are common off the west coast of

Mexico. They near~y  always dissipate well to the south of San Diego. Only about a dozen

have reached the lower half of the study area in the last 100 yea[: (Aldrich and Meadows, k
1962).

IV- 16



TABLE IV-3. Mean Daytime Cloud Cover (fraction ) for Selected Coastal
Stations.

*
.

Site I Mean Cloud Cover

Santa Maria .42

Los Angeles Int’1 Airport .47

Long Beach .46

San Diego .47

Source: U.S. Weather Bureau
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10. Air Pollution Potential – The potential of the atmosphere to disperse

pollutants within an air basin bounded by prominent topographic barriers depends primarily

on three metetirdogical  parameters: wind speed$ turbulence>  and the depth of the mixing *
layer.

In the most idealized conditions, the initial concentration of pollutants in an air *
mass passing over a source depends on the speed at which the air parcel travels over the .

source~ with the resulting concentration inversely proportional to wind speed. The dilution

of this initial concentration depends on the turbulence mixing which takes place among

the polluted parcel and the cleaner surrounding air.

The turbulence and ,wind:.speed  are seldom independent, however, and increasing
. . . . .

wind speed is usually  accornpan’ied  by increasing turbulence generated by the stronger

shears which result, as well as by the increased mechanical mixing near the ground.

The mixing layer is representative of the volume of air available for the dispersal of

pollutants since the mixing lay~r  represents the vertical limit of mixing. The height of

the mixing layer is often synonmous  with the height of the base of an inv~rsion.  Surface

inversions are corn~rnon  befor~ sunrise, while inversions aloft are common during the rest

of the day due to warm$ dry subsiding air aloft.

The Southern California Air Quality Management District (SCAQMD) utilizes a

measure of dispersion called ‘!~ule  57” which combines the dispersion inhibiting effects of

low inversions (morning inve;sion base height less than 1500 feet), low maximum mixing

heights (less than 3500 feet), and low wind speeds (average 0600-1200 PST wind speed less

tha~ 5 mph). These conditions normally occur on 24% of the days each year, most

frequently in August (14 days) and least  frequently in March, April, and May (4 days each).

According to the Southern California Air

of pollutants into the Los Angeles atmosphere

from automobiles (carbon monoxide, oxides of

Pollution Control District (1976), the input

is fairly constant from day to day: 85%

nitrogen, and hydrocarbons) and 15% from 4

stationary sources (a complex mixture). The dispersion-inhibiting parameters of morning

inversion base height$ maximum mixing heights  and wind speed thus determine the day-to-

day pollutant concentrations. &
J
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B. Air Quality

u

*
.

This section presents a discussion of air basins, a characterization of the air quality

during the base year, and a discussion of pollution trends.

A discussion of ambient air quality standards and regulatory agencies was presented

in Chapter III. Federal standards for gaseous pollutants were given in pg/m3 or mg/m3,

while California standards are in ppm. For ease of discussion, all data are presented in

ppm in this report.

1. Air Basins: An air basin is defined as an area over which local and regional air

flow is relatively unimpeded by major topographic barriers. Such substantial barriers

generally define the boundaries of air basins and limit flow into or out of the air basins.

Three basins, as determined by the California Air Resources Board (ARB Bulletin, August

1976), lie wholly or partially within the study area and are shown in Figure IV-8. The

boundaries of these basins, however, were a compromise between actual physical limits  to

pollutant transport and politically defined limits.

It should be noted that the concept of air basins holds only to a degree. The

assure pt ion of contained flow is most accurate under drainage or light flow conditions.

Under vigorous$  large-scale flow, the assumption breaks down and

basins occurs with relative ease.

The study area includes part of the South Central Coast Air

Coastal sector from the Los Osos Valley near San Luis Obispo to the

mixing between air

Basin (the southern

Los Angeles County

boundary), part of the South Coast Air Basin (the Los Angeles basin including the coastal

plain, the San Fernando, San Gabriel, and Pomona-Walnut Valleys, and the San Bernardino-

Riverside area), and all of the San Diego Air Basin.

2. Base Year: The most recent year for which air quality information is available

in a reasonably complete form is 1975. Therefore, 1975 has been chosen as the base year

for impact analysis. Data from other years will be used, however, to aid in defining

pollutant trends and in characterizing the air quality of the offshore waters.
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During the base year in the study area, there were continuous measurements of

oxidants (OX) or ozone (O ) carbon monoxide (CO), nitrogen dioxide (N02), sulfur dioxide3 ’
(S02), total suspended particulate matter (TSP), non-methane hydrocarbons (NMHC), lead,
and sulfate. Hydrogen sulfide (H2S) was measured periodically while only spot checks

were made of ambient levels of ethylene.

Locations of monitoring stations referred to in the ensuing discussion are presented

in Figure IV-9.

3. Photochemical  Oxidants (OX): Photochemical

pollutants, primarily ozone (03), that result from a series of

oxidants are a

complex chemical

group of

reactions
involving other chemicals like- hydrocarbons (HC), oxides of nitrogen (NOX) and sunlight.

Health effects include irritation of the eye, nose and throat. Extended periods of high

levels of oxidants produce headaches and cause difficulty in breathing in patients suffering

from emphysema.

All of the continuous oxidant (or ozone) monitoring stations in the study area in 1975

reported exceedances of the Federal one-hour ambient air quality standard (AAQS) of

0.08 ppme Table IV-6 presents highest hourly averages, mean daily maximum hourly

averages (which is the mean of the maximum l-hour average for all days in the year), and

days exceeding the Federal Standard for selected representative stations in the study area

in 1975. The highest recorded one-hour average in the monitoring network was 0.42 ppm

recorded at the Upland station (not shown in Table IV-4).

Figure IV-10 presents isopleths of mean daily maximum hourly

isopleths were drawn for areas which have monitoring stations and were

averages. The

not drawn in all

areas due to lack of data. Highest levels are found near the Pomona-Walnut Valley, while

lowest concentrations occur along the coastal sector of the study area.

Figure IV- 11 presents the seasonal variation of oxidant in the study area. The peak

season is summertime when sunshine is most abundant

persistent. Lowest concentrations occur in wintertime
afternoon and solar radiation is weak.

and the subsidence

when ventilation is

inversion is

good in the

Frequency distributions of ozone at four selected stations are shown in Figures IV-12

and IV- 13. The frequency of occurrence of low concentrations is similar at all of the
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TABLE IV-4. Ozone data ( ppm ) for selected representative stations in the study area.

Mean
Daily “Days

Max. Max . Exceeding
Hourly Hourly Federal

Station Air Basin 1 County Avg. Avg. Standard

San Luis Obispo Scc San Luis Obispo .09 .037 2

Santa Barbara - State St. Scc Santa Barbara .19 .037 9

Ventura - Telegraph Rd. “>:.‘:’ SCc Ventura .16 .050 24.

Long Beach Sc Los Angeles .14 .033 9

Pasadena - Walnut Sc Los Angeles .32 . 1 0 5 183

West Los Angeles Sc Los Angeles .19 .059 65
. . .

Riverside -  Rubidoux Sc Riverside .37 . 0 8 9 1 8 5

San Bernardino Sc San Bernardino .32 .102 174

Santa Ana Canyon Sc Orange .33 .082 135

Costa Mesa Sc Orange .18 .043 19

San Diego - Overland Ave. SD San Diego .22 .058 55

1 SCC: South Central Coast

Sc: South Coast

SD: San Diego
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selected stations. The frequency of occurrence of concentrations greater than O.06 ppm

is$ however, much higher  at the inland station (Upland) and somewhat greater at the West

LOS Angeles  station, located in the South Coast Air Basin.

Oxidant generally demonstrates a diurnal variation such that peaks occur in the

early afternoon after precursors have had time to react in the sunshine. Lowest

concentrations generally occur in the early morning hours when the scavenging properties

of NO are most effective in keeping oxidant concentrations down.

4. Carbon Monoxide (CO): CM the world’s total human CO production, the major

portion is produced by automobiles. This also holds in the study area. This colorless and

odorless gas? when inhaled in large quantities, can cause headache?  dizziness, nausea!

vomiting!  difficulty in breathing~  unconsciousness, and finally death.

Exceedances  of the Federal one-hour carbon monoxide ambient air quality standard

(AAQS) of 35 ppm were reported at 6 stations in the study area in 1975, all in the South

Coast  Air Basin. The highest recorded one-hour average was 53 ppm in Reseda.

Exceedances  of the Federai  eight-hour carbon monoxide AAQS of 9 ppm were

reported at more than 20 stations in the study area in 1975, most frequently in Los

Angeles County as shown in Table IV-7. No 8-hour exceeciances  were recorded in Ventura

County. The highest recorded 8-hour average in 1975 was 30 ppm reported at the Lennox

station.

Spatial variation is demonstrated by Figure IV-14. Highest concentrations generally

occur in the coastal areas of Los Angeles County and inland to the eastern San Fernando

Valley. The southern and northern portions of the study area experience relatively low CO

Ieveis.

The seasonal variation of CO in the study area is shown k Figure IV-15. CO readings

are generally highest in late fall and wintertime when surface-based inversions are

strongest due to long hours of nighttime cooling. Lowest readings occur in late  spring arid

summer when stable  layers near the surface do not tend to persist into morning traific

hours.

9
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TABLE IV-5. ., Carbon monoxide data (ppm ) for selected representative stations in the study area.

Station

San Luis Obispo

Santa Barbara - State St.

Ventura

Lennox

Burbank

Long Beach

Riverside -  Rubidoux

San Bernardino

Costa Mesa

La Habra

San Diego - Island Ave.

Air ~
Basin

Scc

Scc

S c c

Sc

Sc

Sc

Sc

Sc

Sc

Sc

SD

1
SCC: South Central Coast

Sc: South Coast

SD: San Diego

County

San Luis Obispo

Santa Barbara

Ventura

Los Angeles

Los Angeles

Los Angeles

Riverside

San Bernardino

Orange

Orange

San Diego

Max.
Hrly.
Avg.

14

22

17

40

36

21

14

20

31

38

17

Mean Dailj
Max. Hrly.

Avg.

2.8

5.2

3.3

10.4

1 0 . 7

7.2

4.4

4.6

11.4

8.1

4.4

Max.
8-hr.
Avg.

10

14

6

30

27

17

13

12

23

17

13

Days
Exceeding

Federal
l-hr.

Standard

o

0

0

3

1

0

0

0

0

1

0

Days
Exceeding

Federal
8-hr.

Standard

1

14

0

96

125

57

5

8

40

23

14
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Figures IV-16 and IV-17 present frequency distributions of hourly CO averages for

selected stations in various parts of the study area. Concentrations in the northern and

southern portions of the study area (Santa Barbara and San Diego) are relatively low with *

arnedianvaIueof2  and 1 ppm respectively. Concentrations in the South Coast Air Basin

(Lennox and downtown Los Angeles) were considerably higher with median values of3and

4ppm  respectively.

Highest concentrations of carbon monoxide are generally found in the early morning

or evening hours when the atmosphere is stable and traffic emissions are high. Lowest

concentrations occur in the afternoon when atmospheric conditions favor dispersion.

5. Nitrogen Dioxide (NO> This is a pungent gas which is a contributor to the

haze over cities. Nose and eye irritation and pulmonary discomfort areassociated  with

very high N02 levels. Another oxide of nitrogen, nitric oxide (NO) is easily converted to

N02 in the atmosphere? and the term oxides of nitrogen (NOX)  is often used to describe

the sum of NO and N02. Both NO and N02 participate in photochernical reactions leading

to smog.

Exceedances  of the annual  average Federal AAQS for N02 of 0.05 ppm occurred at

13 of 31 monitoring locations in 1975, all located in the South Coast Air Basin.

Exceedances of the one-hour California AAQS of 0.25 ppm were recorded at 27 of 33

monitoring stations. Table IV-8 presents annual averages?  maximum one-hour average$

mean daily maximum one-hour average, and the number of days on which the California

AAQS was exceeded at seiected  representative stations. The highest annual average was

.081 ppm recorded at Pasadena. The highest one-hour average was 0.67 pp~ recorded in

Chino (not shown in Table IV- 8).

Figure IV-18 illustrates the spatial variability y of N02 concentrations in the study

area using the annual average. Highest annual average concentrations occur in the San

Gabriel Valley~ while lowest annual average concentrations occur in the coastal sections

of the northern and southern portions of the study area. Peak hourly  averages can, m

however? occur in the coastal section under certain meteorological conditions.

Highest concentrations generally occur in the fall and winter when strong, surface- *

based inversions are most likely. Lowest concentrations of N02 occur in late spring and *
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TABLE IV-6. Nitrogen dioxide annual average, maximum hourly average, and mean daily
maximum hourly average ( ppm ) and number of days exceeding Federal standard
for selected representative stations in the study area.

Max. Mean Daily Days
Air 1 Annual Hourly Max. Hrly. Exceeding

Station Basin County Average Average Average Calif. Std.

San Luis Obispo Scc San Luis Obispo 0.020 0.10 0.035 0

Santa Barbara - State St. S c c Santa Barbara 0.032 ‘ 0.21 0.053 0

Camarillo  - Elm Dr. S c c Ventura 0.022 0.18 0.043 0

Lennox Sc Los Angeles 0.056 0.40 0.101 10

Pasadena Sc Los Angeles 0.081 0.49 0.141 35

Long Beach Sc Los Angeles 0.062 0.45 0.110 26

Riverside - Magnolia Sc Riverside 0.056 0.30 0.096 - -

San Bernardino Sc San Bernardino 0.040 0.25 0.080 1

Costa Mesa Sc Orange 0.030 0.35 0.065 3

La Habra Sc Orange 0.064 0.46 0.109 16

San Diego - Overland Ave. SD San Diego 0.031 0.37 0.065 2

1 See: South Central Coast
Sc: South Coast
SD: San Diego
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summer when morning surface based inversions are not as strong. N02 m a y  a l s o  b e

formed as a secondary pollutant from the reaction between NO and 03. This reaction is

more important to the annual mean concentration than to the maximum hourly average.

6. Sulfur Dioxide (SO~ This colorless, pungent gas causes

respiratory tract and the eyes. At high concentrations, sulfur dioxide is

broncho-constriction.

irritation to the

known to produce

No exceedance of the Federal annual average AAQS of 0.03 ppm S02 was recorded

at any station in the study area in 1975. The highest annual average was 0.025 ppm at the

Whittier station in’ the southeast portion of the Los Angeles Basin.

Violation of

maximum 24-hour

Violation of

any station. The

station.

the 24-hour Federal standard for S0 2 was also not recorded. The

average was 0.064 ppm recorded at the Long Beach station.

the California one-hour standard of 0.5 ppm was also not experienced at

highest one-hour concentration was 0.26 ppm recorded at the Whittier

Table IV-9 presents annual averages and maximum 24- and one-hour averages for

selected representative monitoring sites.

Spatial variability y of S02 is presented in Figure IV-19 using the annual mean

concentration. Highest concentrations occur in the southeast portion of Los Angeles

County. Lowest concentrations occur outside the Los Angeles basin. Wintertime is the

severe season for S020 Morning surface based inversions inhibit vertical dispersion during

this time period while summertime concentrations are relatively low due to better

vertical mixing.

7. Suspended Particulate Matter: Inert

respiratory tract. Sorption of gases on small

particles cause irritation to the

particulate increases the effect,

particularly if the particles penetrate to deeper portions of the lungs.

Exceedances  of all California and Federal AAQS for total suspended particulate

(TSP) were reported in the study area in 1975 as shown in Table IV-10. The highest
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TABLE IV-7. S09 annual averages and maximum 24- and l-hour averages (ppm) for
selected  representative stations in the study area.

S2ation

CamariHo  - Elm Dr.

Lennox

Los Angeles (downtown)

Long Beach

Riverside

San Bernardino

Costa Mesa

Los Alamitos

San Diego - overland

Air ~
Basin

Scc

Sc

Sc

Sc

Sc

Sc

Sc

Sc

SD

1 See: South Central Coast
SC; South Coast
SD: San Diego

County

Ventura

Los Angeles

Los Angeles

Los Angeles

Riverside

San Bernardino

Orange

Orange

San Diego

Annual
Average

Max.
24-hr.
Avg.

.000

.020

.020

.021

.007

.010

.009

.013

.000

.016

.055

.061

.064

.030

. 0 4 0

.030

.040

C.040

Days
Ixcd. Fed.

Std.

o

0

0

0

0

0

0

0

0

Max.
l-hr.
Avg.

0.04

0.19

0.12

0.23

0.06

0.10

0.13

0.21

0.03

Days
Excd. Cal.

Std.

o

0

0

0

0

0

0

0

0

I

,
*’
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TABLE IV-8.. . Total suspende  particulate annual g>ometric  mean (ACM),  maximum 24-hour9average  (ug/m ), and exceedances  of Ambient Air Q@W sta~dar~s  (~AQs)
for selected stations in the study area.

Max. Exceedance Days*
24-hr.

Station Air Basinl County AGM Avg. 1 2 3

San Luis Obispo S c c San Luis Obispo 45.6 90
~,

o 0

Santa Barbara - State St. Scc Santa Barbara 62.6 125 0 0 5

Ventura - Telegraph Rd. S c c Ventura 67.0 146 0 0 7

Lennox Sc Los Angeles 92.6 227 0 8 24

Azusa Sc Los Angeles 116.2 213 0 16 43

West Los Angeles Sc Los Angeles 78.0 156 0 2 17

Riverside- Rubidoux Sc Riverside 149.0 467 10 37 42

San Bernardino Sc San Bernardino 103.3 264 2 20 34

Costa Mesa Sc Orange 74.4 177 0 3 20

La Habra Sc Orange 111.0 220 0 15 39

San Diego - Island Ave. SD San Diego 74.4 153 0 1 12

1 SCC: South Central Coast
Sc: South Coast
SD: San Diego

2 ~: Exceedances of primary Federal 24-hour standard: 260 vg/m3 j
2: Exceedances of secondary Federal 24-hour standard: 1 ~0 vg/m
3: Exceedances of California 24-hour standard: 100 Bg/m I

● ’ **
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geometric mean (ACM) was 167.7 pg/m3 for six months at the San Ysidro monitoring site

(not shown in Table 1-10), near the Mexican border. An ACM of 149 ~g/m3  was recorded at

the Riverside (Rubidoux) monitoring location. The highest 24-hour average was reported

at the Riverside (Rubidoux)  monitoring site in Riverside County. This site also reported

the greatest number of exceedances of the Federal 24-hour’ AAQS of 260 pg/m3.

Figure IV-20 indicates the spatial variability of TSP concentrations using the annual

geometric mean. Lowest concentrations are generally found in coastal sections while

higher concentrations occur downwind of industrialized areas.

Maximum TSP concentrations tend to be found in wintertime, although seasonal

variability is not well-defined in some locations.

8. Other Pollutants: Non-Methane hydrocarbons, lead, sulfate, hydrogen sulfide,

ethylene and visibility are discussed here.

Non-Methane Hydrocarbons (NMHCk  This category includes all hydrocarbons except

methane, which is excluded because it does not participate significantly in photochemical

reactions. The three-hour 6:00 to 9:00 a.m. Federal Standard for NMHC was established

to reduce the formation of photochemical  pollutants (OX) through reactions with NOx, and

not as a health standard, per se.

In the study area, the standard was exceeded at all 19 stations for which data was

available, most frequently (318 days) at the San Diego (Island Ave.) station. The maximum

one-hour average recorded was 12.0 ppm at the same station.

Other stations report total hydrocarbon data (THC, methane included). Highest

u

*

hourly averages reported ranged from a minimum of 5.0 ppm at

Count y to 21 ppm at San Bernardino.

Lead: Airborne lead in the study area is derived almost

exhaust as a direct result of the use of anti-knock agents in

tetramethyl  lead. Lead poisoning affects the blood-forming
system, the gastrointestinal tract, the kidneys and the heart.

Chula Vista in San Diego

entirely from automobile

gasoline – tetraethyl and

mechanism, the nervous
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The 30-day California AAQS for lead of 1.5vg/m3  was exceeded at twenty-five of

the 30 monitoring stations in the study area. The highest monthly average of 9.39 pg/m3

was recorded at the Lennox station in December. Table IV-11 presents lead concentrations

at selected representative stations in the study.

In winter the measured concentrations of lead tend to be higher than in summer,

although exceedances were recorded during every month in 1975.

Sulfate: Sulfates are

sulfate aerosols makes them

formed from gaseous sulfur dioxide. The acidic nature of

potential irritants.

The 24-hour California AAQS for sulfate of 25 pg/m3 was exceeded at most of the

monitoring stations in the study area. The highest 24-hour average was 109.1 Vg/m3

recorded at the Chino station.

Hydrogen Sulfide: Although a state AAQS for H2S, a poisonous gas characterized by

a “rotten egg” odor, has been promulgated, monitoring has been performed only

periodically Results of such monitoring by the South Coast Air Quality Management

District indicate that the State standard of 0.03 ppm for one hour was not exceeded.

Ethylene: The California standards were promulgated not for human health reasons

but to protect sensitive plants. Only spot checks of ethylene concentration were made in

1975 in the study area. In January, the average vaiue of spot checks was 0.292 ppm and

the average value of spot checks in May was 0.150 ppm.

Visibility: The California AAQS for visibility reducing particles was established

primarily for aesthetic reasons.

Frequent exceedances of this standard were recorded in 1975, especially in the South

Coast Air Basin. All seven of the South Coast AQMD monitoring stations exceeded the

standard on over 100 days while five exceeded it on over 200 days, mostly at inland

monitoring stations.

9. Air Quality Offshore and in Baja California: There is a distinct lack of air

quality data for the offshore portions of the study area. The California Air Resources

Iv-43
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TABLE IV-9. Lead concentrations (vg/m3)  at selected stations
in the study area.

Air
Station Basin 1 County

Santa Barbara Scc Santa Barbara
(State Sto)

3.28 1.47

Camarillo Scc Ventura 1.66 0.77

West Los Angeles Sc Los Angeles 3.75 1.52

Los Angeles Sc Los Angeles 6.84 2.44
(downtown)

Lennox Sc Los Angeles 9.39 “2. 84

San Bernardino Sc San Bernardino 3.19 1.38

Riverside - Rubidoux Sc Riverside 2.86 1.13

Costa Mesa Sc
(Harbor)

Orange 3.99 1.08

Los Alamitos Sc Orange 5.85 1.52
(Orangewood)

San Diego
(Island Ave.)

SD San Diego 3.56 1.35

1 See: South Central Coast

Sc: South Coast

SD: San Diego
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Board has done a year of ozone monitoring on San Nicholas Island. The. data from San

● Nicholas Island indicated that the highest hourly averages occur in the fall (October and
* November) probably under the influence of mild Santa Ana conditions (off shore flow).

These highest values approached 0.20 ppm. Lowest values occurred during July, August,

and February, with maximum hourly averages of only about .05 ppm.
●

*

*
*

Total suspended particulate is the only pollutant monitored in Baja California. It is

measured in Tijuana  and Mexicali  by the Mexican government. The recorded TSP levels

are much lower than the “levels reported across the border at San Ysidro, but the accuracy

of the Mexican data is highly suspect at this point in the development of their monitoring

system. Analysis of San Ysidro data indicates that Tijuana is the source ,of the high

particulate readings observed there (AGM = 167.7 pg/m3), based on a sttiong correlation

between high TSP readings and air flow from Tijuana.

Since gaseous pollutants are not monitored in Baja California, the air quality of the

area cannot be accurately assessed. Some inferences can be made from monitoring done

near the Mexican border at San Ysidro and Imperial Beach. Ozone levels probably exceed

0.10 ppm, especially directly downwind of San Diego and Tijuana, since Imperial Beach”

reported 0.19 ppm in 1975. CO levels may remain below 35 ppm for one hour and 9 ppm

for 8 hours based on border data. However, sources are not well-controlled in Baja

California so there is a high potential for exceedance. Nitrogen dioxide levels remained

below 0.25 ppm for one hour and below 0.05 ppm for the annual average along the border,

S 02

0.04

levels were also well below standards. The highest hourly average of S02 was

ppm at San Ysidro.

10. Pollutant Trends: Oxidant levels have generally been decreasing throughout

the study area in recent years. The beginning of the downward trend varies from station

to station and is sometimes difficult to pinpoint since yearly variability is greater than the

magnitude of this downward trend. Figure IV-21 presents the trend of mean daily

maximum hourly average concentrations for four locations in the study area, three in the

coastal sector and one (Azusa) inland in the Los Angeles Basin. All stations exhibit the
general downward trend, although the lack of data at Santa Barbara makes trends difficult

to recognize. Also, the San Diego station appears to have experienced a slight upward

trend in the last five years.
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A downward trend in CO levels is also apparent. The annual averages of daily one-

hour CO maxima (Figure IV-22) illustrate this trend. Four stations have been selected:

one each for the northern, central, and southern portions of the coastal sector and one

inland station (downtown Los Angeles). The trend is most pronounced at the Lennox

station whose 1975 mean daily maximum hourly average of 10.3 ppm is 60% lower than the

1966 mean.

Trijonis, et al (1976) found that, based on analysis of 11 stations, N02 concentrations

in the Los Angeles basin have increased by about 20% over the last ten years while NOX

emissions have increased by about 36%. This trend is, however, not as well defined as for

oxidant and CO. Figure IV-23 demonstrates that the mean daily maximum hourly N02

concentrations at four selected stations demonstrate no clear upward or downward trend.

Figure IV-24 presents S02 annual averages for three stations in Los Angeles County.

The 1975 annual mean at the Southern Coastal (Long Beach) station was 32% lower than

the maximum annual mean of

apparent area-wide downward

the ten-year averages.

0.031 ppm reported in 1968. However, there is no readily

trend, although most 1975 annual means were lower than

Particulate trends in the study area are generally not well-defined, although

downtown Los Angeles exhibited a strong downward trend from 1971 until 1975 when it

reversed. A downward trend was also noted at the Lennox station during the last five

years prior to 1976.

The data base for sulfates, lead, and H2S is not complete enough to allow trend

determination.

c . Emissions

Total emissions estimated for 1975 in generalized source categories are presented in

the following four tables for the four main study areas:

(1) Table IV-12: South Coast Air Basin (Thomas, 1977)

(2) Table IV-13: San Diego (San Diego Air Quality Planning Team, 1975)

(3) Table IV-14: Ventura (Barnes and Thuman, 1976)

(4) Table IV-15: Santa Barbara (Nordsieck, 1976)
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TABLE IV-10. South Coast air basin 1975 emissions inventory (tons/day). 1

Emission Category

1. Los Angeles County

Stationary sources

Mobile sources

Area sources

Sub total

2. Oranqe County

Stationary sources

Mobile sources

Area sources

Sub total

3. San Bernardino County

Stationary sources

Mobile sources

Area sources

Sub total

4. Riverside County

Stationary sources

Mobile sources

Area sources

Sub total

Grand Total

1 907.2kg/day=l ton/day

rq co THC—

248.6 17.5 504.0

728.2 4637,6 517.1

10.0 421.0 66.2

986.8 5076.1 1087.3

22.1 4.1 98.3

174.3 1200.5 134.1

0.4 30.4 6.9

196.8 1235.0 239.3

97.3 282.1 30.3

100.4 605.6 68.9

0.2 13.7 3.1

197.9 901.4 102.3

20.9 9.0 30.2

82.9 511.8 59.8

0.1 9.8 2.2

103.9 I 530.6 I 92.2

1485.4 I 7743.1 I 1521.1

NMHC

476.0

491.1

66.2

1033.3

88.4

126.2

6.9

221.5

30.3

65.3

3.1

98.7

30.2

56.7

2.2

89.1

1442.6

S(IJ

214.1

53.8

0.0

267.9

24.9

9.7

0.0

34.6

44.8

5.5

0.0

50.3

42.4

4.1

0.0

46.5

399.3

==1
55.6

91.1

53.1

<

199.8

4.8

20.3

--i

7.6

32.7

12.3

11.2

5.8

-i

29.3

1 7 . 5

8.6

d17.3

43.4



TABLE W-11. San Diego 1975 emission inventory (tons/day)

Emission Category No x co Ti-iC RHC so Part.x

Process Losses 0.2 0.O 155.6 124.3 0.0 29.0

Motor Vehicles 143.0 966.1 167.7 152.7 4.0 16.1

Aircraft 7.2 19.2 8.4 8.0 0.0 4.2

Combustion 32.5 5.1 2.4 0.7 27.0 5.3

Ships/Boats 4*7 9.3 2.8 2.1 9.5 ~ O.y

Railroads 2.0 0.7 0.4 0.4 0.3 0.1

Waste Burning 0.0 1.1 0.2 0.2 0.0 0.2

Fugitive Dust 0.0 0.0 0.0 0.0 0.0 429.9

Miscellaneous 0.7 48.2 8.6 3.8 0.0 0.0

“TC9TAL 190.4 1050.0 346.3 292.4 41.0 485.0

*
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TABLE IV- 12. Ventura County 1975 emissions inventory (tons/day).

Emission Category NOX c o THC S ox Part.

Stationary sources 46.1 13.6 34.2 48.0 7.4

Mobile sources 42.3 273.8 50.3 4.0 6.7

Miscellaneous area sources 0.8 54.3 5.3 0.0 23.1

Total 89.2 341.8 89.9 52.0 37.2
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TABLE IV-1 3. Santa Barbara County (SoutlI  Coast area) 1975 emissions
inventory (tons/day).

Emission Category

Motor  vehicles

Aircraft

Stationary

Total

)40)( I co I Fwc

16.2 95.7 8.5

0.1 2.4 0.2

2.0 4.4 4.8

18.3 I 102.5 I 13.5
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The South Coast Air Basin emissions (Table IV-12) are tabulated separately for Los

Angeles County, Orange County, San Bernardino County, and Riverside County. The

emissions are presented as described

Aldrich, 3.H and M. Meadows.
Los Angeles, California.

D.

1962.

in the references; units are in short tons/day.
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v. AIR EMISSIONS FROM OCS OIL AND GAS DEVELOPMENT AND OTHER

PROPOSED PROJECTS

I% Introduction and Overview

As was discussed in Chapters I and 11, the oil and gas developments in the Southern

California Bight were defined by the Bureau of Land Management (BLM)  in terms of

barrels of oil per day or cubic feet of gas per day in each of the following production

areas:

o Santa Barbara Channel

o Santa Rosa Island

o Santa Barbara Island

o Tanner/Cortez  Banks

o San Pedro

o Dana Point - San Diego

Certain additional information was provided by the BLM on the means of

transporting the oil and gas - pipeline or tanker – and on the general locations of onshore

processing operations. No specific descriptions were provided for the equipment that

would be located offshore and onshore since this will be determined primarily by the lease

holders. Nor was any information given on the exact locations of the offshore platforms

because this will depend on the exact outcome of the lease sale.

Air emissions associated with OCS development were, therefore, estimated

general techniques which involve assuming that operations can be divided into a number

categories as shown below:

o Oil production

o Gas production

o Oil processing

o Gas processing

o Marine loading

o Marine transport

o Storage

by

of
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Factors have been developed for each of these categories (or subcategories) that can

be used to estimate air emissions of hydrocarbons nitrogen oxides, carbon monoxides$

sulfur oxides and particulate based on the throughput of oil or gas. F
*

The modeling studies, described in Chapters VI and VII, require that emissions be

distributed in space by assigning them to the appropriate location in a network of grid
●

squares. Each of the production areas in the list above encompassed several grid squares *

so the emissions were apportioned

production area. The crude oil and

different chemical composition than

emission factors were used for this

predicts that most platforms within a

evenly to several discrete locations within each

gas from the Santa Barbara Channel has a slightly

that from the other production areas, so different

area when appropriate. This method of approach

given area will have identical emissions that depend

on the total oil and gas from the specified production area, and that Santa Barbara

Channel platforms will have slightly different emisisons because of the different crude oil

in that area.

In the sections which follow, the rationale is given for the choice of emission

factors, assumptions regarding the production scenarios are described, and methodology

for calculating emissions is explained. The calculated emissions are tabulated in Appendix

A.

B. Emission Factors

All emission factors used in this

modified as necessary on the basis of

industry. No original field tests were

work were taken from published sources and

consultation with experts from agencies and

performed to improve the existing data base.
Factors are discussed by category in the sections which follow.

1. Oil And Gas Production and Processing – Air poHutant  emission factors are

shown in Table  V-1. Except for the hydrocarbon and H2S factors, these are taken

primarily from Taylor  (1977) with the units changed from lb/hr to kg/hr.  Discussions with

personnel from the California Air Resources Board (Leach, 1977) and the Radian

Corporation (Burklin,  1977) revealed that there was a general opinion that hydrocarbon

emissions from offshore operations were lower than those from corresponding onshore

operations and consequently were overestimated in Taylor% calculations. Accordingly, a

search was made for information that could be used to derive more representative

emission factors.
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Pollutant

HC

NOX

co

SO*

TSP

H2S

HZS

TABLE V-1. Emission rates for oil andgasproduction  and processing.
(From Taylor, 1977, except as noted.)

Oi 1 Oi 1
Production

T(kg/hr  per 103 bbl/day

0.38* O. 38*

0.41 0.82

0.32

0.15

0.15

*See text for derivation of factor

Gas Gas
Production

Tkg/hr per 106 scf/day

3.31*

0.95 2.77

0.20

0.09* (sour gas)

O.0001*  (sweet gas)



Three sources were consulted (Dames and Moore, 1974; Woffinden,  1976; Burklin and

Honerkamp,  1976). A comparison of the current state of knowledge on hydrocarbon *
.

emission factors for various processes was given in the Burklin  report and is shown in

Table V-2. Variations of 25 fold have been reported in emission factors derived for the

same process or equipment located in an oil production field, a refinery with no emission *

controls and a refinery with emission controls. Even lower emission rates have been e

estimated for proposed facilities. Dames and Moore (1974) estimated overall hydrocarbon

losses to be no greater than 10-4 of the total OCS oil production, but provided no data to

justify this factor. Woffinden (1976) reports on field tests at ARCO’S Elwood  facility that

show heavy hydrocarbon leak rates of 0.34 lb (.15 kg) per day at the 4,000 barrel per day

facility, and he estimates that only 0.35 lb (.16 kg per day would be lost from a proposed

20,000 barrel per day facility. These figures are an order of magnitude lower than the

lowest factors shown in Table V-2. For the purposes of this study, the lowest factor for

each equipment category was used from Table V-2 except for the pipeline valve/flange

category where an even lower value of 1.4 kg per 103 barrel was used. This factor was

derived from a recommendation by Leach (1975) that the emissions in this category be

reduced to 1/4 of the Table V-2 value because 75 percent of the pipeline valves and

flanges were submerged. The total hydrocarbon emissions from all equipment categories

come to 11.4 kg per 10 3 barrel for oil production and processing taken together. In
3addition, there are hydrocarbon emissions of 6.8 kg per 10 barrel that originate from

diesel engines used in the operation. Natural gas may be substituted for diesel fuel in

some offshore production operations. The 100% diesel scenario was chosen to represent

the worst case operation with respect to hydrocarbon emissions. This results in an overall

total of 18.2 kg of hydrocarbons per 103 barrels of oil which must be apportioned between

oil production and oil processing.

Assignment of these hydrocarbon emissions to oil production and

made according to recommendations by Taylor (1977) and concurrence by

All emissions from diesel engines and one-half of the emissions from pump.

processing was

Murray (1977).

seals and relief

valves were assigned to production (9.1 kg/103 bbl). The remainder was assigned to

processing (9. 1 kg/103 bbl). When converted to kg/hr per 103 bbl/day these yield the

factors shown in Table V-1.

Factors for hydrogen sulfide were taken from Leach (1975) for sour gas. Leach

assumed an average hydrogen sulfide content of 0.9 percent for sour gas? and the estimate
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TABLE V-2. Hydrocarbon emission rates from equipment used in petroleum production and refining.
(from Burklin,  1976)

Uncontrol 1 ed Control led Onshore Oil
Equipment Refinery Refinery Production

(kgper 103 barrel)

Wastewater separator 91 4.6 3.6

Pump seals 7.7 4.6 34

Compressor seals 2.3 N.A. 1.8

Relief valves 5 Neg. 3.6

Pipeline valves/flanges 13 N.A. 5.5

Natural gas processing plant 68-91 kg (150-200 lbs) per 106 sc f



for sweet gas (0.2 grains of hydrogen sulfide per 100 standard cubic feet (scf) of gas) was

made by scaling down Leach’s emission factor in proportion to the hydrogen sulfide

content of the gas. Leach’s assumption that hydrogen sulfide is emitted during gas

processing, and not during any other operation, was used in the current study,

2. Marine Transportation - This category includes emissions associated with

combustion of fuel to power tankers and tugboats and aIso for pumps used to unload the

crude oil. Tankers use the same engines for unloading and maneuvering; tugboats do not

carry cargo and therefore do not unload; and barges are equipped with pumps for unloading

but are otherwise not powered. Emission factors are listed in Table V-3. These factors

were taken from published sources (Goodrich and Shewmaker 1974; U.S. EPA, AP-42;

Goodley  et al 1976) and are given as pounds of pollutant emitted per barrel or 103 gallons

of fuel consumed. Tankers use <}6 fuel oil, and tugboats and barges use diesel fuel. Fuel

consumption rates are discussed in Section C of this chapter which explains the emissions

calculations. The NOX emission factor for tanker engines requires some comment. The

factor listed by Goodrich and Shewmaker (1974) was 4.36 lb/bbl  fuel, but subsequent field

tests showed that this factor was too high. Based on preliminary results of recent test

programs, Goodley  et al (1976) recommended that a value of 2.03 lb/bbI  fuel was more

reasonable. This estimate has been used in the current calculations.

Hydrocarbon vapors can be lost from crude oil cargoes during transit. These losses

have been estimated according to published methods (Burklin  and Honerkamp, 1976; U.S.

EPA AP-42; API, 1956) as follows:

Loss = 0.1 PW lb/week per 103 gal transported

where P = true vapor pressure, psia

w = density of condensed vapors, lb/gal

This equation was assumed to be applicable to tankers and barges. Vapor pressures

and other characteristics of the OCS crude oils are given in Table V-4.

3. Loading and Unloading of Tankers and Barges - Hydrocarbons are emitted

during the loading of crude oil into tankers and barges and during Iightering operations in

which oil is transferred from a large tanker into several smaller tankers so that it can be

unloaded at a port

or barge holds air

which cannot accommodate a large tanker. Prior to Ioading$ the tanker

that contains vapor from the previous cargo (or relatively clean air if
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TABLE V-3.

Pollutant

NOX
co

S02

TSP

Emission factors formarine transport of crude oil. (Compiledby

Goodrich & Shewmaker, 1974, EPA, AP-42;  Goodley,  Blower &

Murray, 1976).

Tanker Tugboat Engines Barge
Engines Idle Uuder Load Pumps*

(Pounds/bbl fuel*) ~nds/10J Gal Fuel) (Pounds/103 Gal Fuel)

0.13 3 3 37.5

2. 03* 22.2 44.5 469

0.08 4 4 102

6. 70S** 28 28 28-

0.97 15 15 33,5

*See text

**S indicates percent sulfur content of fuel bvweiqht --0.5or  l.Ofor Stanker coming into port
in Southern California; otherwise 2.5.

(1) .45kg/bbl  = llb/bbl

(2) .019 kg/bbl = Ilb/103gaJ

.



—

.

o>
Cvm Jmea). , .  .2700 FOO”

*lltll

O.. FCQ*
. . . . .
000-00”
v

. . .
t-o Lnl-
Qd

M-
3

w?

%
0“

MO=fmeoO.i--cewm. . .
o o o ” o s o o -

.
r-(?il--

N

w
a!<
1- 1

<“.
z

44 t
w-

1

I.-1

%0 (5Q

*
4$

V-8



the cargo tank has been cleaned or ballasted), and as loading proceeds the air takes on

additional vapor from the incoming oil. At the conclusion of loading, a volume of

hydrocarbon-laden air equal to the volume of the cargo has been expelled. These

emissions are very substantial because of the extremely large volumes involved. Loading

of barges results in losses which are greater than those for loading tankers (Burklin, et al.

1976) because barges are shallower, have a comparatively larger surface area of oil, and

are rarely cleaned or ballasted. Data from Burklin,  et al. (1976) recommend multiplying

tanker loading factors by three should adapt them to barge loading.

Table V-5 shows the hydrocarbon emission factors used in this study for tanker and

barge loading. The OCS development involves oil from the Dos Cuadras field (Santa

Barbara Channel) and the Wilmington field (all areas except Santa Barbara Channel). In

addition, lightening operations are occurring offshore which involve imported oil.

Separate factors are listed in Table V-5 for each type of oil along with the average

temperature and vapor pressure assumed for each. Factors listed in Burklin & Honerkamp

(1976), Goodrich & Shewmaker (1974); U.S. EPA, AP-42, and Roger (1977) were compared
after normalizing them to a vapor pressure of 2.8 psia. The normalized values ranged

from 0.9 to J.57 and averaged 1,0. This average value was then readjusted to the vapor

pressures listed in Table V-5 to give the factors listed in’’that table.

Unloading losses were assumed to be negligible since air is drawn into the cargo

tanks during unloading. If water is drawn into emptied cargo tanks to help maintain

tanker stability – a process called ballasting - some hydrocarbon-laden air is displaced.

Tankers of the type used to deliver crude oil to California ports in 1986 will not put

ballast into cargo tanks, so emissions from this activity can be neglected. For lightening

operations in 1975, ballasting is involved, and the factors listed in Table V-5 for loading

can be applied.

4. Storage – Storage facilities are required offshore for temporary storage of

crude oil prior to loading into tankers and onshore for storage at processing facilities.

Onshore storage tanks were assumed to be of the floating roof type while offshore tanks

were assumed to be fixed roof in keeping with the present practice of using oil tankers or

barges for offshore storage. Storage losses are of two types: (1) breathing/standing losses

and (2) working losses that are associated with loading the tank. No significant losses

occur during emptying of storage tanks. Breathing/standing losses depend on the capacity
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TABLE V-5. Hydrocarbon emission factors for loading+  of crude oil into tankers and barges.
(compiled from BurkIin,  1976; Goodrich, 1974; EPA, AP-42; Roger, 1977).

Factor
Crude Oil ~ TVP Tankers Barges

(°F) (~a) (Pounds/10 3 Gal Loaded)

D o s  Cuadras 8 0 4,6 1.6 4,8

W i l m i n g t o n  90 1.8 0.6 1.8

Ltghtered Oil 7 0 2,8 1,0 3,0

*Factors are also applicable to ballastflng  operatlom



.
●

of the storage tank while working losses are independent of the capacity and are
dependent on the throughput of oil. A single factor was used for all tanks under 70,000 bbl

capacity and another for all tanks over 70,000 bbl capacity. The factors used in this

study were taken from Burklin & Honerkamp (1976) and are summarized in Table V-6.

Working losses were calculated from the following equation (Burklin,  & Honerkamp,

1976):

LOSS = 2.40 X 10-2 MPKnKC

where Loss = fixed roof working loss in lb/103 gal throughput

M = molecular weight of vapor (50 lb/mole)

P= true vapor pressure, psia

K n = turnover factor (<0.4 for 2 day storage)

Kc = crude oil factor (0.84)

Separate factors for working losses were calculated from this equation for DOS Cuadros

(True vapor pressure (TVP) 4.6 “psia) and Wilmington crude (TVP 1.8 psia).

5. Accidents - In this study, emission factors are required for instantaneous oil

spills of 140 barrels and 10,000 barrels, and for a blowout of 1,000 barrels per day

accompanied by 1 ~000 scf of gas per barrel of oil. Factors are required for blowouts with

and without fires. Emission factors for these events are not listed in any of the

convent ional  sources such as EPA’s AP-42 probably because no field measurements have

ever been reported for such accidents. Factors were derived for this study using the best

technical judgment of the project team and incorporating all published information that

seemed to apply.

a. Hydrocarbons - Hydrocarbon emissions for spills and blowouts without

fires were calculated by estimating the percentage (by weight) of the

volatile fraction of the spilled crude and the time required for

volatilization. Spills and blowouts were calculated in the same way

except for the addition of gas emissions to the blowout. Emission factors

are summarized in Table V-7. Data on volatile fractions of the crudes
were provided by the Union Oil Company (Kelleher,  1977; UCLA, 1976).

The extent and rate of volatilization was estimated from Swadier and

Mikolaj (1973) and McAullife  (1976) which indicate that 50% of the
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TABLE V-6. Hydrocarbon emission factors for storage of crude oil.
(from Burklin, 1976, Table 4.3-4, section 4..3>2 equation 2)

Type of Tank Breath~ng/Sta~dfng  Loss
hr per 103 capacity)

Floating roof

under 70,000 bbl 0.035

over 70,000 bbl 0.022

Workin  Loss
(-I

Neg.
Neg.

Fixed roof

Under 70,000 bbl 0,12 75,6*

Over 70,000 bbl 0,086 75.6*

throughput)

*This value is for Dos Cuadras crude with TVP 4,6 psta,  The value for ld~lml’ngton
Crude (TVF’ 1.8 psia) Is 2 9 , 4 , Breathing/standing losses  are given for an average
of the two crudes. The losses  are so small compared to working losses that
separate values for the two crudes were not necessary,

,.

..;

,. .
.!
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TABLE V-7.

Hydrocarbons

Reid Vapor

Emission factors and associated data for oil spills and blowouts.
(see text for sources used)

Dos Cuadras Wilmington

Pressure 5.5 psi 2.1 psi
Volatiles through

Density
Volatilization in
Volatilization in
Unburned during a
In gas associated

Sulfur Compounds
H 2S in gas

500°F 35% bywt. 20% bywt.
146 kg!bbl 1 4 9  kg/bbl

1 hours 26 kg/bbl 15 kg/bbl
2 hours 39 kg/bbl 22.5 kg/bbl
fire 7.4 kg/bbl 7.4 kg/bbl

with blowout 20 kg/103  scf 20 kg/103scf

0 ,08  l b /102 s c f * 0 .2  gra ins /102 s c f
9 9

Total sulfur in gas 0.08 lb/lOc scf* 0.5 grains/lOL  scf

S02 from gas combustion 0,16 lb/102 scf 0.0001 lb/102 scf

Total sulfur in oil 1.90 kg/bbl 2,24 kg/bbl

S02 from 011 combustion 3,8 kg/bbl 4.5 kg/bbl

Other pollutants from fires
NOX 0.5 kg/bbl 0.5kg/bbl

co 7.4 kg/bbl 7.4 kg/bbl

TotaI Suspended Particulate 1,5 kg/bbl 1.5 kg/bbl

* All Sulfur assumed to be H2S for conservatism in analysis



— —

vcdatiles  are lost in the first hour and 7596 are lost in the the first two

hours. Since this study is concerned with the periods of highest

ernissions~ it was not necessary to compute emission factors beyond the

second hour. In the event of oil fires~ it is unlikely that the hydrocarbons

would be completely burned. A factor of 1 pound/103 gallons (.27

pounds/ton) has been given (EPA, AF’-42) for the burning of residual oil,

but this is certainly much too low for an oil fire. A factor of 100

pounds/ton was chosen for use in this study. This represents 95%

combustion of hydrocarbons by the fire.

b. Sulfur  Compounds – During blowouts hydrgen sufide and other sulfur

compounds may be released along with the natural gas that accompanies

the oil. Sulfur compounds are also present in the oil, but these are

assumed to be non-volatile for purposes of this study. For blowouts with

fires, it was assumed that all of the sulfur in oil and gas is converted to

sulfur dioxide. Table V-7 shows the emission factors for sulfur

compounds for Dos Cuadras and Wilmington crudes. Information on

sulfur content of gas was obtained from Leach (1975) and from Corbeil

(1977); sulfur contents of oil were obtained from the sources cited for

Table V-4.

c* Nitrogen Oxides - Nitrogen oxides are produced during fires and the

emission rate is strongly dependent on the conditions of combustion;

under open burning conditions it is likely to be relatively low. A factor

of 6 pounds per ton (0.5 kg/bbl)  was chosen as intermediate between the

values listed in EPA’s AP-42 for open burning of wastes (2-6 lb/ton) and

burning of fuel oil (10-25 lb/ton).

d. Carbon Monoxide – There are no data of any kind on which to base an

estimate of these emissions. Carbon monoxide emissions are produced

only during fires and were assumed to be equal  to the unburned .
hydrocarbon emissions from the fire.

*

e. Particulate Matter - Particulate are produced during fires from ash m
resulting from non-combustibles in the oil and from soot that is e

generated by incomplete combustion. The ash content of these crudes is

approximately 0.1 % and particulate from soot would be expected to be
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greater. Afactorof l% fortotal  particulates  waschosen  which is larger

than the burning of municipal waste, scrap wood and agricultural waste

and similar to that cited for the burning of automobile components.

c . Emission Calculations

Emissions from OCS developments for each scenario were calculated as kg/hr for

each pollutant at each location in the network of grid squares. When emission rates were

not constant, the maximum hourly emission rate was used. This task generated thousands

of numerical values that are given in Appendix A of this report. This text explains the

methodology used in the calculations and gives the assumptions and data – in addition to

those described in Chapter II – that were required to complete the calculations.

1. Oil and Gas Production - Emissions from oil and gas production at offshore

platforms were calculated by applying the emission factors of Table V-1 to production

values as listed in Table V-8. For certain of the modeling needs, it was necessary to

identify those emissions that came from heated stacks and to characterize the stack. All

emissions from gas production were identified as coming from gas turbines; 25% of the

hydrocarbon emissions were identified as coming from unheated sources (fugitive); and the

remainder of the emissions were characterized as coming from diesel engines. Tables

were generated for the following scenarios:

o All 1975 production activities

o 1986 activities exclusive of Sale 48, both for normal tankering and 100%

tankering

o 1986 activity from Sale 48 with normal tankering

o 1986 activity from Sale 48 with 100% tankering

These tables, together with the locations of each of the platforms (by UTM

coordinates), may be found in Appendix A.

2. Oil and Gas Processing - According to the scenarios provided by the BLM

(1977), the nature and location of oil and gas processing were different for each
production area. Four processing options were indicated: (1) oil and gas are processed

onshore, (2) all of the gas and half the oil are processed onshore with the remaining oil
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TABLE V-8. Offshore Oil and Gas Production in 1975 and 1986.
(from BLM, 1977).

1986 Activity with Normal Tankering
Including Sale 35 but without

1975 Activity Sale 48

Oil Gas No. of 011 Gas
(bbl/day)

No. of
(scf/day) Platforms (bbltday) (scf  /day) Platforms

Non OCS-Tidelands

Santa Barbara Channel

South Elwood 3,500’ 0 1 7,300’ 8,800,000 1 1

Summer land 7601 3,830,000 1 1 750 1 2,290,000 1 1

Carp interia 3,690 1 2,500,000 1 1 1,290 1 1,000,000’ 1

Other 1,550 1 10,670,000 1 2 5601 3,710,000 1 2

Los Angeles

Belmont Offshore 5,900 1 1,400,000’ 1 1,600 1 400,000’ 1

Huntington Beach 36,8001 5,500,000’ 1 18,1001 2,700,000 1 1

Wilmington 103,000 1 19,600,000 1 1 32,100 1 6,100,000 1 1

Other 1,7001 1,800,000 ] 1 6001 600, 0001 1

Ocs

Santa Barbara Channel

Carpinteria (Henry) 4,800 1 2,600,000 1 1 2,000 1 1,500,000’ 1

Hueneme o 0 1 3,0001 0 1

Dos Cuadras 33,6001 12,300,000 1 0 7,000 2 2,000,000 1 1

Santa Clara (N) o 0 0 23,000 2 28,000,0001 1

Santa Clara (S) o 0 0 28,0002 45,000,000 1 1

Santa Ynez ( Hondo) o 0 0 95,0002 85,000,000 1 1

Santa Ynez ( Secata  PescadO  ) o 0 0 42,000 2 38,500,0001 1

Proposed Sale 48 0 0 0 0 0 0

Santa  Rosa Island o 0 0 2,186 1

3,279,000 1 2

Santa Barbara Island o 0 0 3,379* 2,703,200** 3

Tanner/Cortez o 0 0 151,053’ 226,579,000 1 25

San Pedro o 0 0 39,751 1 31,800,000 1 8

San Diego/Dana Point o 0 0 0 0 0

t
Processed onshore

2
1/2 processed offshore and 1/2 processed onshore

* Processed offshore
● * NOt processed (reinfected)

*
G/
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TABLE V-8. (Continued).

** **

1986 Activity with 100% Tankering
1986 Activity Including Sale 35 but 1986 Activity

Sale 48 with Normal Tankering without Sale 48 Sale 48 with 100% Tankering

Oil Gas No. of Oil Gas No. of 011 Gas No. of
( bbl/day  ) ( scf /day ) Platforms (bbl/day) (scf/day) Platforms (bbl/day) (scf /day) Platforms

Ocs
Santa Barbara Channel

Carpinteria  (Henry) 2,000* 1 ,500,000** 1

Hueneme 3, 000* o 1

Dos Cuadras 7, 000* 2 , 0 0 0  , 0 0 0 * *  1
Santa Clara (N) 23, 000* 28  ,000 ,000**  1

Santa Clara (S) 28,000* 45,000,000**  1
Santa Ynez (Hondo) 95,000* 85,000,000**  1

Santa Ynez ( Secata Pescado ) 42, 000* 3 8 , 5 0 0  , 0 0 0 * *  I

Proposed Sale 48 92,0002 9 2 , 0 0 0 , 0 0 0 1 7 0 0 0 92,000* 9 2 , 0 0 0 , 0 0 0 * *  7

Santa Rosa Island 5,0001 7 , 0 0 0 , 0 0 0 ’  1 2, 186* 3,279, 000** 2 5,000* 7,000 ,000** 1

Santa Barbara Island 3,000* 2,000 ,000** 1 3,379* 2 , 7 0 3 , 0 0 0 * *  3 3,000* 2 , 0 0 0 , 0 0 0 * *  1

Tanner/Cortez 88,000’ 131,000,000’ 9 151,000* 226,579, 000** 25 88,000’ 131,000,000** 9

San Pedro 24,000 ‘ 20 ,000 ,000’  3 39,751* 31,800,  000** 8 24,000* 20,000 ,000** 3

San Diego/Dana Point 8,000 1 12,000,000* 3 0 0 0 8,000* 12,000,000** 3

1 Processed onshore
2

1/2 Processed off shore and 1/2 processed onshore

* Processed offshore
● * Not processed (reinfected)



. .

processed offshore, (3) all of the gas is processed onshore and all of the oil is processed
offshore, and (4) all of the gas is reinfected (not processed) and all of the oil is processed

offshore. Table V-8 shows this information as given for each production area. Onshore

processing was assumed to occur at or near existing facilities, unless otherwise specified,

and offshore processing was assumed to occur at single buoy moors located according to

information provided by the BL M (1977). The emission factors of Table V-1 were applied

to production values derived from Table V-8 to generate tables of emission rates for oil

and gas processing for the same four scenarios mentioned in Section V-C. 1 above.  This

information is included in the Appendix A tables of emissions from single buoys moors and

onshore facilities. As will be shown later,” there are also emissions from other activities

which occur onshore and at single  buoy moors. The tables in Appendix A give total

emissions at these locations and do not show processing emissions separately.

3. Marine Transportation – Emissions are associated with tanker engines used to

maneuver and unload tankers~ tugboat engines used to assist tankers and move bargest and

barge pumps used to unload barges. To compute these emission rates it is necessary to

specify the approximate size of each vessel?  its origin and destination and the sulfur

content of the fuel used by the vesseL  For this study~ tanker emissions were considered to

be unimportant when the tanker passed beyond the boundaries of the overall study area.

Thus, the final destination of the tanker is irrelevant if it is outside the study area.

Emission calculations made for a previous study (Bryan et al 1976) showed that the

impacts of emissions from vessels at sea were negligible compared to those from vessels

in port or loading at a single buoy moor. Emissions at sea were, therefore, not calculated

for this study as input to the modeling effort.

Emissions from marine transport are discontinuous because it may take many days to

produce sufficient oil at a given location to fill a tanker or a barge. Oil is accumulated in

storage tanks and when a sufficient quantity is available? it is transferred to a tanker or

barge over a period of 2 to 20 hours. When oil production increases, the frequency of

loading increases, but the maximum hourly or daily emission rates may not change. Using

the production scenario provided by BLM and discussed in Chapter H, a detailed scenario

was developed for the maximum probable daily activity involving loading and unloading of

0C5 oil which is based on the following assumptions:

o Oil is not transported in partially filled vessels, except for vessels loading from

more than one SBM.
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0 Wilmington and Dos Cuadras crudes are transported in separate vessels
o All OCS oil loaded into tankers is shipped to San Francisco

o All OCS oil loaded into barges is shipped to Los Angeles

The specific details of unloading are given in Table V-9 and details of all loading

operations are shown in Table V-10. Using the fuel consumption rates of Table V-1 i,

calculations were carried out for emission rates for marine transport for all of the

scenarios described in Tables V-9 and V-10. These data are included in Appendix A as part

of the total emissions tabulated for single buoy moors and onshore processing activities,

but they are not listed separately.

In 1975 the marine trasnport activities included an operation known as “lighteringJ’

This operation will be discontinued by 1986 and does not need to be considered in any of

the scenarios involving OCS oil and gas production. Emissions from lightening in 1975 are

discussed separately in Section V-C.7 because the calculations are so complicated and

detailed.

4. Loading and Unloading of Tankers and Barges – These emissions are closely

associated with those just discussed for marine transport. Hydrocarbon losses during

unloading were considered to be negligible, so the only emissions associated with unloading

are combustion emissions from pumps used to transfer the oil and ballasting of lighter

tankers (1975 only). These were calculated as explained above for marine transportation

using the appropriate fuel consumption rates from Table V-11. Hydrocarbon losses from

loading were calculated from the emission factors given in Table V-5 which are expressed

as pounds per gallon of crude loaded. To calculate the maximum hourly emisssion rate, it

is necessary to know the maximum hourly  loading rate for the vessel. These rates are

given in Table V-12 and were derived from information provided by the BLM (1977). This

information was then applied to the detailed unloading and loading  scenarios given in

Tables V-9 and V-10 to compute emissions for specific Iocat ions. These are presented in

Appendix A in the tables dealing with emissions onshore and at single buoy moors and are

identified on these tables as emissions from loading operations.

5. Storage - As discussed in Section B4 of this chapter, storage losses are

categorized as breathing/standing losses which occur continuously, and working losses
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TABLE V-9. Specific details of barge unloading of OCS oil.

Tankering
Scenario

1975 Act iv i ty

1986 Activity with Normal Tankering
Without Sale 48

Including Sale 48

1986 Activity with 100% Tankering
Without Sale 4 8

Including Sale 48

L o c a t i o n
,. P o r t  i n Other

L o s  Angeles AFea Locations

none none

1 150,000 bbl barge none
1 2000 HP tug none
1 10,000 bbl barge none
1 800HP tug none
same as without Sale 48 none

3

;
1
3
3
2
2

150,000 bbl barges
2000 HP tugs
10,000 bbl barge
800 HP tug
150,000 bbl barges
2000 HP tugs
10,000 bbl barges
800 HP tugs

t

none
none
none
none
none
none
none
none



.

Specific details of tanker and barge loading of OCS oil.TABLE V-10.

LOCATION
Santa

Barbara Tanner/ San
Islanci Cortez Pedro— —  .

-o- . -o-
See ;~bl e V-1 2.

San M egol
Dana

Point

-o-

0
0

0

16:000

8,000

:
0

0 .

16:000

4 b,LA

8,000

Santa
Barbara
Channel

-o-

Santa
RosaTankertng

Scenario
1975 Actt$ity

Single Buoy Noors
Llghterlng

On Shore
ActivitiesIsland

-o- wl

1986 Activfty wfth Normal Tankering
Without Sale 48

Single Buoy Noors (SBM)
Storage at eachSBM (bbl)

Ventura
MA

included
in ~eslng

s

150:000 B ,kOO

b, LA

3,379

2
8,000 and

6,000

!5:3!

8,100
b, LA,

3,379 :
.

14,:00. .
b,~

o
0

Pickup vessel and destination
Total aver’age datly tankerfng

( bbl )
Includfng Sale48

Single Buoy f400rs [SBM)
Storage ateach SBM (bbl)

T, SF

1000000 0
0

0 0 NA
Ventura I

1 nc 1 u~d
In ;oc;;slng

s

150:000
0
0

0
0<

L
?tckup vessel and destination
Tot. Avg. oly. Tnkerng. (bbl)

1986 Actlvltywlth  100% Tankerlng
Htthout  Sale 48

Stngle Buoy Noors (SBM)
Storage at each S8M (bbl)
Pickup vessel and destination

T, SF
146,000 0 0 ‘ o

Los Angeles

1,4%000 “
NA

8,!00
Vessels from
Tanner/Cortez
also stop here

2,186

“ 1
80,000
8, LA

, ,’
,’

‘3
150,000
T, SF

4B, LA

100:000
T, SF

4B,  LA

39;751Tot. Avg. Oly. Tnkerng.  (bbl)
Including Sale48

Single Buoy Noors (SBMJ
Storage at each SBM (bbl)

140,000 105,081 290,000
Los Angeles

2;2!:,000120:000
1

18,000 120:000
/2

80,000 and
50;000
B, LA N/iPickup vessel and destination T, SF

4B, LA
Vessels from
Tanner/Cortez

T. SF
4 B, LA

also stop here
Tot. Avg. Oly. Tnkerng.  (bbl) 292,400 7,186 6,379 240,053 63,751
T = 400,000 bbl  capacity tanker. 8 = 150,000 bbl capacity bar e and a 2000 HP tug.

1b = 10 000 bbl capacity barge and a 800HP tug. SF = San Franc SCO.
NA=~otAppllcable

LA = LOS  Angeles
,.,.

454,897

.,,

. . . ..,. .,.
!:,
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Fuel Consumption in Gal /1-lr

Vessel Underway Load Unload

I
Tanker - 400,000 bbl capacity 1155 420 664

(27.5 bbl/hr) (10 bbl/hr) (15.8 bbl/hr)
<
LN 10,000 bbl Barge and 800 HP tug 35 5 25

100,000- 150,000 bbl Rarge and 2000 HP tug 75 10 14

.
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TABLE V-12. Tanker/barge loading and unloadlng  rates.

Vessel

Tanker

Tanker

Barge

Barge

w
250,000

4oo,ofm

10,000

100,000
150,000

Load Rate Unload Rate

w’

17,860 17,860

20,000 20,000

5,000 2,000

15,0(’)0 10,000

-.
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which occur only when the tank is being filled. Breathing/standing losses depend on the

capacity of the storage tank and were calculated by applying the appropriate factor from

Table V-6 to the storage capacity data from Table V-10 assuming fixed roof tank at SBM’S

and floating roof tanks onshore. Working losses were calculated from the average daily

tankering  of oil as given in TabIe V-10 on the assumption that this also equals the average

daily filling rate of storage tanks. During periods of tanker loading (storage tank

emptying), breathing and working losses were assumed to be negligible. The results of

these calculations are given in Appendix A under emissions from single  buoy moors where

they are combined with emissions from processing~  which also occurs at the same

locations, and are not separately identified. Calculations for onshore emissions are

similarly given in the Appendix A tables.

6. Accidents – The scenario as defined by the BLM and discussed in Chapter 11

specified the consideration of the four following accidents:

o 140 bbl instantaneous spill

o 10,000 bbl instantaneous spill

o 1,000 bbI/day blowout with 1,000 scf of gas per barrel of oil

o the above blowout accompanied by fire

Four locations were specified. The emission factors from Table  V-7 were applied to

the quantities of oil and gas involved in each accident. The emission rates of each

pollutant at each location are summarized in Appendix A.

7. Lighterin g - Lightening operations were defined by representatives of the Shell

Oil Company, Chevron U.S.A. Inc. and the BLM. Shell and Chevron bring to the F’acif ic

Coast an averge of 300,000 bbls/day of crude oil on very Iargr crude carriers (VLCC).

Since local ports are not able to handle these large tankers readily, the oil is offloaded

(Iightered) into smaller tankers in an area north to northeast of San Clemente  Island and

southeast of Santa Catalina Island. The arrival frequency of the Shell VLCC is once every
four weeks and for the Chevron VLCC’S, almost once a week. This scheduling permits

VLCC’S to be in the San Clemente  area at the same time. A tabular description of

lightening scenario is given in Table V-13.

two *
●

the

.

Emissions associated with Iightering arise from fuel burning by VLCC%  and lighter n

vessels, hydrocarbon losses during loadingy  ballasting and traveling, and from tug
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assistance during arrival and departure from port. Using the emisison factors from Tables

V-3 and V-5 and the data from Table V-13, hourly emission rates were calculated for a 106

hour sequence of events associated with lightening by Chevron and for a 208 hour sequence

of events for Shell lightening. These results are given in Appendix A. The following

assumptions were made in addition to those listed with Table V-13.

o Tug assistance of 1/2 hour each way is required during arrival and departure

from port.

o For vessels without segregated ballast tanks, emission factors for loading are

applicable to ballasting.

o For vessels with segregated ballast tanks, ballasting emissions are negligible.

The calculations show that hydrocarbon emission rates are highest during the actual

Iightering  operation, but sulfur oxides and nitrogen oxides emissions are highest during the

arrival and departure of the VLCC. Emissions in port are less than those at the offshore

lightening locations.

8. Miscellaneous OCS Emissions - Sale 48 activities include the drilling of wells,

which has not been discussed previously. Emissions arise from the combustion of diesel
fuels to power the drilling engines. Emission factors from EPA AP-42, Table 3.3.3-1 for

industrial engines were used. Assuming a fuel consumption of 80 gal/hour per well, Table
V-14 was generated which lists drilling emissions on a ~lper  welllt basis. Table V-15

summarizes the total yearly well drilling activity, and from this information it was

concluded that no more than 1 well per platform would be drilled at any time.

Accordingly, emissions from drilling of 1 well were included with other emissions listed in

Appendix A for platforms associated with Sale 48.

D. Emissions From Other Proposed Projects

-v

.

One of the objectives of the overall study is to

scenario that includes other proposed projects as

developments. R was thus necessary to estimate

model the impact of Sale 48 in a

wel l  as  t h o s e  r e l a t e d  to OCS

the emissions from these other
projects - LNG terminal, including the two separate potential locations of this facilitY at

Point Conception and Oxnard, SOHIO project, space shuttle, Elk Hills pipeline terminal,
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TABLE V- 13. Tanker lightening scenarios (from BLM, 197’7).

Shell
VLCC Size (DWT) l~o

Load (bbl)
Average Uffload ( bbl /day)
A r r i v a l  Fre_iquency -

Location
Fuel Consumption (bbl /day)

At Sea
Loading
Discharge

Lighter Tankers
NO - DWT
Bbl transported
Delivery Sequence

1
2
3
4

Ful 1 Consumption (bbl/day)
At Sea
Loading
Discharge

Lighter Tankers
Times Assumed For:

Tanker Loading (hrs)
Local Round Trip (hrs)
Discharge (hrs)
Overall Local Round Trip (hrs)
Round Trip to Bay Area, Ca.
Round Trip to Anacortes,  Ida.

1,400,000
50,000

28 days.
118.0°w, 33.ON

915
320
530

1 - 49%000
350,000

Dest inat ion Bbl/Load
Wilmington 350,000
Wilmington 35ngoCJo
Martinez 350,000
Washington 350,000

660
24I3
360

20
16
24
60

7 days
sufficient

Chevron
212,000 - 272,000

(250,000 Ave)
1,850,000

250,000
7.5 days

118° 13’ W, 33° 10’ N

960
320
565

1 -  6 6 , 0 0 0  2  -  8 0 , 0 0 0
370,000 555,000

Destination Bbl/Load
El Sequndo 370=000
Richm&id 5559000
Richmond 555,000
El Segundo 370,000

660
240
380

20
16
24
60

7 days
N.#lo

Ballast - VLCCS and Chevron tankers are not segregated
- VLCC, assume 20% of crude volume unloaded taken on as ballast
- Chevron tanker, assume 15% of capacity taken on as ballast into crude oil tanks

Fuel - VLCC, assume 2.5% S in fuel.
- Local tankers, 1.0% S in fuel.
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TABLE V- 14. Emission factors for well drilling (derived from EPA, AP-42).

Pollutant

Iic

NOX

co

S02

TSP

kg/hr per well ,
1.4 “

17.0
3 . 7
1.0
1.2
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TABLE V-15. Number of wells drilled during 1986 for Sale 48 (from BLM, 1977).

Area

Santa Barbara Channel

Santa Rosa Island

Santa Barbara Island

Tanner/Cortez

San Pedro

Dana Point - San Diego

No, of No. of Wells Wells per
Platforms Dr i l l ed Platf’orm

7 39(4)* 6

1 5 5

1 5 5

9 50(3)* 6

3 18(3)* 7

3 18(4)* 7

*Number  of subsea completions by drill ships (not included in number of wells drtlled)



*
s

.
a

and Vaca Tar Sands thermal oil recovery – to provide input to the modeling effort. To the

extent possible, emissions were taken directly from EIS’S and related documents.

Calculations were limited to changing the units in which the emissions were expressed and

supplying routine calculations to correct obvious omissions in published reports. The one

exception was the Vaca Tar Sands project which is in the preliminary planning stages and

has no EIS that describes the project. A detailed calculation was done by PES for this
facility.

10 LNG Terminals - Emissions estimates for the trim heaters and vaporizers for

use at Point Conception and Oxnard, and the seawater heater at the Oxnard locations

were obtained from Reference Documents (UCLA, 1976; Dames and Moore, 1974a, Volume

111). Peak NOX emissions from the seawater heater at Oxnard were given as 88 gm/sec

which converts to 317 kg/hour. This value is inconsistent with similar emission estimates

for other proposed units. PES assumed that the value was a typographical error and that

the correct value was 8.8 gm/sec  (31.7 kg/hour). The estimated emission rates from LNG

terminals are given in Table V-16. These values compare favorably with estimates made

by the Ventura County Air Pollution Control District (1977).

Hydrocarbon emissions from storage tanks were estimated by applying emission

equations from Compilation of Air Pollutant Emission Factors, Second Edition, EPA

Document AP-42 to tanks described in the Dames and Moore EIR’s (1974a, Volumes 11 and

III). The calculations associated with these emission estimates are shown in Appendix E.

2. SOHIO Project - Emissions for the SOHIO project were

sources for 700~000 bb/day delivery of crude oil. The EIR (Long

average emissions at the port and a CARB (1977) report gave total

south of Point Conception. These values are given in kg/hour in Table

obtained from two

Beach, 1977) gives

emissions occurring

V-17.

3* Space Shuttle - Each launching of a space shuttle will involve the

solid propellant rocket booster (SRB) as well as the orbiter main engines.
ignition of a

In a normal

launch, a “ground cloud” of exhaust products is formed at the base of the launch platform.

This cloud includes hot exhaust products from the SRB’S, the main liquid propulsion

engines, steam from launch platform cooling and acoustic damping water injection, and

some sand and dust drawn into the cloud from the platform area. Because of the high

temperature of the gas cloud, buoyancy effects cause it to rise to an altitude of 0.7 to 3

km (0.4 to 1,8 miles) where it stabilizes because of the cooling of the gases.

V-29
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TABLE

Operation

Oxnard

Storage Tanks

Trim Heaters

Vaporizers

Seawater Hqater

Total

Point Conception

Storage Tanks

Trim Heaters

V-16. Estimated LNG emissions.

EMISSIONS (IJNLOADING  FACILITY)  AT PEAK OPERATION

N02(kg/hr) S02(kg/hr) Hc(kg/hl-)

. 1.13

10.4 0.31
45.36 1.8
31.7 (corrected) 1.17

87.46 3.28 1,!3

27.18
Peaking Vaporizers 45.36

Total 72.54

0.9

1.8

2.7 1.13

*
*
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At terminal*

TOTAL

?

TABLE V-17. Estimated SOHIO Project emissions (700,000 bbl/day delivery)

Storage tank

Fugftive

Tanker exhaust

Tanker fueling

Tugboat

Electri it
f{genera 10

(kg/hr)

THC so~

41 45

38.’2 0

1.3 0

0.83 21.5

0.04 0

0.07 0.21

0.88 23.5

NOX co TSP

26 1.5 4.4

0 0 0

0.15 0.92 0

11.3 0.16 1.96

0 0 0

3.1 0.46 0.14

11.2 Neg. 2.3

Total emissions south of Point Conception (most probable case)**

1525 420 147 Not 21
Given

*Long Beach, 1977
I+XCARB, 1977
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Combustion products are released into various layers of the atmosphere as the

vehicle gains altitude during  launch. Table V-18 shows the amounts of combustion

products (NASA, 1977) released to the surface boundary layer (O to 500 m). These

estimates take into account the ground cloud effect and afterburning  within the rocket

plume  which converts large quantities of emitted CO to C02.

4. Elk Hills Pipeline Terminal - It is to be assumed that 250,000 bbl of oil per day

will be pipelined to Port Hueneme$  and oil will be loaded into tankers for subsequent

transport to Los Angeles or San Francisco. Data presented in the Elk Hills EIS (URS

Company, 1977) were used to estimate the emissions in Table V-19.

5. Vaca Tar Sands - Vaca Tar Sands recovery project, according to BLM

assumptions, w“ill be producing a total of 22,329 bbls per day of oil in 1986 through 460

wells. Oil recovery will be facilitated by injecting steam into the wells to make it

possible to pump this very viscous crude. Most of the emissions result from the

combustion of fuel to generate steam. Indications from test wells in “better areas” are

that 1 bbl of oil should be recoverable with 1 bbl of steam (1 bbl of liquid water converted

to steam) at a pumping rate of 10 bbl/day  per well (Husky, 1977). A representative of the

Chase Refinery at Oxnard estimates a value of 4-5 bbls of steam per bbl of oil. For the

higher pumping rates of almost  50 bbls per day per well, 5 bbls of steam

will be assumed as worst case.

Fuel for steam generation can range from natural gas to other (not

per barrel of oil

Vaca Tar Sands)

available Ventura crude mixed with diesel such that effective emissions of S02 would not

exceed that of fuel containing 0.5% S.

Other assumptions~

o 350,000 BTU required per barrel of steam

o steam generator operates at 80% thermal efficiency

o heating value for natural gas = 1050 13TU/scf

o heating vaJue for residual oil .150,000 BTU/gal

o AP-42 Table 3.2.3-2 emission factor for industrial external combustion

applicable

o on-site dilution of recovered crude and piping to refinery (Unionj 1977)
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TABLE V-18. Exhaust products emitted per Iaunch by the space shuttle
vehicIe into thesurface  boundary layer. (NASA, 1977).

Exhaust Quantity (kg)

Hydrogen Chloride 20,324

Chlorine 2,312

Nitric Oxide 1,446

Carbon Monoxide 75

Carbon Dioxide 44,216

Water 70,138

Particulate (aluminum oxide) 32,334
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TABLE V-19. Estimated emissions from Elk Hills (kg/hr).

Source THC* RHC S&g TSP

Tank farm (fugitive) To G o 0 7

Tanker loading
( fug i t ive) 377 113** o 0 0

,, Ship exhaust 0.3 0.3** 2.8 Neg. 0.3

Tugboat exhaust not given 1.2 5.0 0.95

Power station not given 21.8 not 2.3
given

*Calculated using  factors from EIS (URS Company)

**Values in EIS corrected

,-

,:

0

0.5

not given

29,0

.,

v-34



4

●

o additional combustion requirements on-site are negligible

o fugitive emission factors for seals, valves, flanges, wastewater separation for

oil production/refining assumed applicable (Table V-2)

Conclusions:

o bbl H20 required

5 x 22,329 = 111,645 bbls/day

o BTU required/hr  (350,000)(111,645) = 2.035 x 109 BTU/hr

(0.8) (24)

o Fuel required

natural gas 2.035 x 109= 1.94 x 106 scf/hr

1050

or

residual oil 2.035 x 109 = 13.6 x 103 gal/hr

Applying AP-42

emission rates given in

Air Force Space and
statement~  space

150,000

Table 3.2.3-2 emission factors for combustion, the resultant

Table V-20 were obtained.
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TABLE V-20. Vaca Tar Sands emission rates (kg/hr).

Source THC & ~ $Q Par t i cu l a te

Natural gas combustion G 154 0,5 15,0 8,8

Residual oil combustion 18,5 370 490 24,7 142

Fugit ive 14,3 0 0 0 0
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VI. MODELING OF INERT POLLUTANTS

●

9

A. Description of Models

The pollutants, TSP, S0 2, N02 and H2S are modeled as inert pollutants. The

concentrations due to inert pollutants were determined using several EPA developed

computer models$ namely PTMAX, PTMTP,  and CDM. A pollutant is inert if its

concentration does not change significantly by atmospheric chemical reactions. These

pollutants behave in this manner except for N02. Although N02 is involved in the

photochemical “smog” reactions, it is modeled as an inert pollutant to determine impact.

Impacts from photochemically  derived pollutants, like 0 3, are determined using a

different and are addressed in Chapter VI. A brief description of these models and their

assumptions follows:

1. Point/Maximum (PTMAX) - PTMAX is used to determine both the maximum

concentration and the distance to maximum concentration for a point emission source.

The computations are performed according to the techniques presented in the Workbook of—
Atmospheric Dispersion Estimates (Turner, 1970). For a set of wind speed and stability

condit ionst the plume rise is calculated using the equations of Briggs (1975). This plume

rise is added to the physical stack height to determine the effective height of emission.

The model assumptions are:

o A steady-state Gaussian plume model is applicable to determine ground-level

concentrations,

o The parameter values used for the horizontal dispersion coefficient, u ~, and

the vertical dispersion coefficient, u z are

of the Turner Workbook,

o The stated wind speed occurs at the stack

and plume dilution,

o The stated stability occurs throughout the

vertical mixing, it occurs far enough above

those given in Figures 3-2 and 3-3

top and applies for the plume rise

mixing layer. If there is a limit to

the top of the plume so that it has

no influence upon the maximum concentration,
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0 There are no topographic obstructions in the vicinity of the source, i.e.,  the

source is located in either flat or gently rolling terrain.

PTMAX is applicable to situations where single sources exist in relatively uniform

flat terrain. It is not applicable if aerodynamic downwash around buildings in the vicinity

of the source can affect the plume emitted from the stack. This program is useful in

determining that combination of wind speed and stability which produces maximum

concentrations. Also~ the critical wind speed, i.e., the wind speed that causes the

maximum concentration, can be determined for a given stability. Thus, this program was

used to derive worst-case meteorological conditions for assessing short-term air quality

impacts using the model PTMTP.

2. Point/Multiple Point (PTMTP) - PTMTP produces hourly concentrations at up

to 30 receptors whose locations are specified from up to 25 point sources. The

AeroVironment version has been modified to accept considerably more sources and

receptors. A Gaussian plume modeI is used. Inputs to the program consist of the number

of sources to be considered, and for each source the emission rate, physical height, stack

gas temperature volume flow, or stack gas velocity and diameter, and the location, in

coordinates. The number of receptors, the coordinates of each and the height above

ground of each receptor are also required. Concentrations for a number of hours up to 24

can be estimated, and an average concentration over this time period is calculated. For

each hour the meteorological information required is wind direction? wind speed$  stability

class, mixing heightj and ambient air temperature. The model assumptions are the same

as stated for PTMAX.

Calculations for each hour are

Plume rise is calculated according to

made by considering each source-receptor pair.

Briggs’ plume rise estimates. For each source-

receptor pair, the downwind and crosswind distances are determined. If the downwind

distance is <loser  than the distance to final rise, the plume rise for this distance is

calculated. The concentration from this source upon this receptor is determined using

these distances by the Gaussian mode!. *
*

3. Climatological  Dispersion Model (CDM) - The Climatological  Dispersion Model

(CDM) calculates long term (seasonal or annual) concentrations for quasi-stable pollutants

at an array of ground-level receptors. Average emission rates from point and area sources

VI-2
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along with the joint frequency distribution of wind direction, wind speed, and stability for

the same period are the basic inputs to the model. In this analysis only point sources

were considered. The model employs Brigg’s  plume rise formulae, and uses a power law

increase in wind speed with height as a function of atmospheric stability after the method

of DeMarrais (1959). An AeroVironment modified version of the model was used for

calculating the annual averages of total

forms the annual geometric mean to

standards, but is identical to CDM in all

suspended particulate matter (TSP). This version

allow comparison with the ambient air quality

other respects.

B. Model Inputs

To use the models described in the previous section it was necessary to decide what

meteorological conditions would produce the most realistic estimate of’ impacts for all

sources and regions under consideration and to select the proper meteorology for each

region. The regions considered are ident if ieci  in Figure VI-1. Three separate regions were

analyzed because of differing meteorological influences. Regions I & 11 are significantly

influenced by the land/ocean airflow while region 111 is far enough away from the coast

that the synoptic influences dominate. Although the onshore boundaries of Regions I and

H are shown in Figure VI-1 to be generally at the coastal mountains, the modeling actually

encompassed the whole study area. The inert pollutant impacts farther inland were found

to be essentially nonexistent, thus detailed analyses were not carried out there and will

not be discussed here.

It was

assumptions,

passage over

also necessary to

viz, how realistic

water.

determine the effect of deviations from the model

were Pasquill-Gifford  dispersion algorithms for plume

1. Meteorology - In order to define the meteorology for use with PTMTP, sources

were selected for each inert pollutant (SO CO, TSP, NOX) as representative sources in2’
each of Regions IJ 11, 111. These sources include platforms, single buoy moors, and gas

processing and oil processing facilities. Each of these cases was run on the PTMAX

program to determine the meteorological condition which produced the maximum center

line concentration and the location of the concentration. Meteorology was then

identified which produced maximum concentrations for each source type. An interesting

VI-3
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conclusion of this study was that the worst case meteorology is a function of the buoyancy

flux and that no single meteorological condition produces the worst concentrations for all

sources. The results can be summarized roughly as f oilows.

For small buoyancy flux sources such as offshore platforms and small single buoy

moors (typical of sale 48), the maximum plume center line concentration occurs under

neutral to unstable thermal conditions and very low wind speeds. For low to intermediate

buoyancy flux, such as at larger SBM’S, the maximum concentrations occur under neutrai

to unstable conditions and moderate wind speeds. For large buoyancy fluxes, such as

occur at onshore processing plants, the worst conditions occur under very low wind speeds

and stable conditions. However, under these conditions, the distance of travel from the

source to the point of maximum concentration as predicted by PTMAX is so large that the

stable condition would probably not persist long enough for the plume to traverse that

range. For both the low and intermediate buoyancy fluxes the maximum center line

concentration under stable conditions was lower than in the neutral cases but the lower

concentration persisted over a greater range and the flatter distribution caused the

concentration for the stable cases to exceed that for the neutral cases at longer ranges.

Due to the indication that the persistence of stable meteorology might be unrealistic

for larger buoyancy cases, the meteorology for the combined sources was selected to be of

low wind speed and neutral stability. This meteorology is representative of the Southern

California shoreline situation, especially for overcast periods, and represents conditions

which would allow the pollutants to pass over coastal hills and spread into inland valleys,

producing realistic impact situations with maximum concentrations at moderate ranges

from the sources. The wind direction for offshore sources was always selected to produce

the shortest path to the shoreline for Regions I & 11. Region 1’11 is considered to be far
enough from shore to be dominated by the usual offshore flow, which is generally parallel

to the coastline, and does not impact on the mainland coast. Table VI- 1 lists the

meteorology selected for inert pollutant modeling of the three regions. Appendix B

discusses meteorological input to modeling in more detail.

A sensitivity analysis was performed to determine the effect of increasing the

stability and to estimate the effect this would have on the modeling study conclusions.

Typical worst cases were rerun with stable meteorology and are presented in the results

section. For annual averages, the meteorology was determined using joint frequency

distributions which were obtained locally for the region from STAR (Stability Array) data.
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TABLE VI- 1. Worst case meteorological conditions used in modeling inert

(see Appendix B)

Wind
Direction

Region 1 210°

Region 11 215°

Region III 300°

Wind
Speed (m/s

.5

.6

.5

4*

4

4

580

580

580

* Neutral stability defined by Pasquil-Gifford stability class

designation (Turner, 1970)

*
*
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2. Emission - All sources modeled were assumed

characteristics of these sources are presented in Appendix B

given in Appendix A.

to be point sources. Stack

while their emission rates are

In this study, four different types of accidents were investigated, namely, small

spill, large spill, blowout without fire and blowout with fire. Since oil spills do not result

in the release of inert pollutants, modeling  was only performed to assess photochemical

pollutant impacts using REM2, as described in the next chapter. For the case of blowout

without fire, H2S would be the only inert pollutant being released and, thus, downwind H2S

concentrations were calculated. For the case of blowout with fire, N0 2, CO, S02 and

TSP would be emitted and were modeled . Emission rates of pollutants emitted during

accidents are also listed in Appendix A.

3. Dispersion Algorithms (Sigmas) - The EPA models discussed in Section A

employ the Pasquill-Gifford  dispersion algorithms in estimating concentrations. These

algorithms were developed for non-buoyant plumes in smooth terrain. For buoyant plumes

over land these algorithms generally produce conservative estimates of pollution levels

(give predictions that are higher than measurements). Over water, however, studies such

as Raynor et al (1975) indicate that the algorithms produce results that are too optimistic.

Raynor indicate that there is less turbulence and less mixing over water.

Thus, in order to approximate the results of Raynor, the values of a and a z were
Y

reduced” by a factor of two and concentrations were calculated for a typical offshore

source (gas turbine). Figure VI-2 shows a comparison of Plume centerline concentrations

for the PasquiI1-Gifford  sigma values and for these the values reduced by a factor of two.

For the reduced u y and a z the peak is reduced by about 25% and is shifted from 2.5 to

7km. However, the reduced sigma peak is much broader and beyond 5 km the

concentrations are higher than the usual Pasquill-Gifford  sigmas by approximately a

factor of two. Similar results can be noted in Figure VI-3 when the maximum case

produced by PTMAX was selected from the slightly stable category.

For plume trajectories which pass over water onto land, it is unrealistic to assume

that this extreme sigma condition will persist for any significant distance inland. Onshore

flow usually occurs during the day time when upflows  due to solar heating over the land

draw sea breezes inland. The reduced sigma condition should thus rapidly diminish upon

VI-7
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reaching the coastline. For onshore sources the usual sigmas should result in the normal

conservative predictions. For this study several of the onshore sources (processing plants

etc.) dominate the emissions inventory and use of the EPA models should be conservative,

when considering all sources combined.

4. Background Concentrations - Worst-case background

were determined by scaling maximum concentrations in 1975

concentrations in 1986

by the ratio of 1986

emissions to 1975 emissions. Then, isopleths of worst-case background over the study area

were obtained to allow interpolation at any point for which impact was to be determined.

These isopleth plots and a more detailed discussion of

methodology are presented in Appendix B.

5. Philosoph y - The approach used in this study was to

of all scenarios using the EPA models, and then, by adding in

background computation

first consider the impacts

background to determine

which cases showed impacts approaching or exceeding the ambient air quality standards.

This combination of largest OCS impact with worst case background concentrations was

used to determine a conservative worst case situation. Those cases which showed

impacts far below the ambient air quality standards and which had no chance of

approaching the standards, even if changes were made to the dispersion parameters were

eliminated from further consideration. The remaining cases were examined in more detail

to determine if model  assumptions were realistic and to identify which sources were

causing exceedances. The results of these analyses are presented in the following

sections.

c . Model Results

1. Regional Impacts - As a first approach, all the scenarios were run using the

PTMTP model to identify the peak concentrations. Table VI-2 lists all the scenarios

considered and the maximum concentrations encountered. The scenario nomenclature is

defined in Table VI-3. A cursory examination of this table will identify those cases which

have little impact and do not need further detailed consideration. Those cases with peak .
concentrations approaching or exceeding standards are indicated with an asterisk (*) and

were considered in more detail.

w-lo



TABLE VI-2 . Peak regional l-hour average concentrations.

w
9

Maximum Bkgnd.
Located Cone.

Maximum >3 mi. a t
?ollutant Region Scenario a

Cone. Offshore Maximum Total b

c o I N48 < 0.1 4 4.0

(ppm) N48 + 48 <0.1 Yes 4 4.0

N48 + 48 + Other 0.1 5 5.1

N48 + 48 + AC C 0.3 Yes 4 4.3

N48T <0.1 Yes 4 4.0

N48T + 48T <0.1 ‘ Yes 4 4.0

N48T + 48T + Other <0.1 5 5.0

N48T + 48T + ACC 0.3 Yes 4 4.3

11 N48 <0.1 Yes 4 4.0

N48 + 48 <0.1 Yes 4 4.0

N48 + 48 + Other <0.1 Yes 4 4.0

N48 + 48 + Acc at SD/Dana 1.3 Yes 4 5 . 3

N48 + 48 + Acc at San Pedro 0.7 10 1007*
N48T <0.1 Yes 4 4.0

N48T + 48T <0.1 Yes 4 4.0

N48 T + 48T + Other <0.1 Yes 4 4.0

N48T + 48T + Acc at SD/Dana 1.3 Yes 4 5.3

N48 + 48T + Acc at San Pedro 0.7 10 10.7*

III N48 -=O. l Yes 4 4.0

N48 + 48 <0.1 Yes 4 4.0

N48 + 48 + AC C 0.6 Yes 4 4.6

N48T < 0.1 Yes 4 4.0

N48T + 48T <0.1 Yes 4 4.0

N48T + 48T + ACC 0.6 Yes 4 4.6
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TABLE VI-2. (Continued)

, v
Maximum Bkgnd.
Located Cone.

Maximum >3 mi. at
Pollutant Region Scenario a

Cone. Offshore Maximum Total b

TSP I N48 12 Yes 50 62

(@m3) N 4 8  +  4 8 12 Yes 50 62

N48 + 48 + Other 417 190 607*

N48 + 48 + AC C 63 Yes 50 113*

N48T 14 Yes 50 64

N48T + 48T 14 Yes 50 64

N48T + 58T + Other 417 190 607*

N48T + 48T + ACC 63 Yes 50 113*

H N48 2 Yes 120 122*

N48 + 48 12 Yes 130 142*

N48 + 48 + Other 12 Yes 130 142*

N48 + 48 + Acc at SD/Dana 283 Yes 100 383*

N48 + 48 + Acc at San Pedro 145 160 305*

N48T 2 Yes 120 122*

N48T + 48T 15 Yes 130 145*

N48T + 48T + Other 15 Yes 130 145*

N48T + 48T + ACC 283 Yes 100 383

at SD/Dana

N48T + 48T + 145 160 305*

Acc at San Pedro

111 N48 5 Yes 50 55

N48 + 48 10 Yes 50 60

N48 + 48 i- Acc 91 Yes 50 141*
N48T 7 Yes 50 57

N48T + 48T 34 Yes 50
N48T + 48T + ACC 91 Yes

50 ~-L
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TABLE VI-2 . (Continued)

Pollutant

S 02

(pprn )

Region

I

11

III

N48

N48 + 48

N48 + 48 + Other

N48 + 48 .; .ACC

N48T

N48T + 48T

N48T + 48T + Other

N48T + 48T + ACC

0.01

0.01

0.55

0.08

0.01

0.18

0.55”

0.18

N48 <0.01

N48 + 48 0.01

N48 + 48 + Other 0.01

N48 + 48 + Acc at SD/Dana 0.34

N48 + 48 + Acc at San Pedro 0.15

N48T <0.01

N48T + 48T 0.01

N48T + 48T + Other 0.01

N48T + 48T + Acc at SD/Dana 0.34

N48T + 48T + I 0.17

Acc at San Pedro

N48

N48 + 48

N48 + 48 + ACC

N48T

N48T + 48T

N48T + 48T + ACC

<0.01

<0.01

0.19
<0.01
0.22
0.23

vlaximum
Located
>3 mi.

O f f s h o r e

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Bkgnd.
. Cone.

at
Maximum

.02

.02

.03

.02

.02

.02

.03

.02

.23

.08

.08

.08

.12

.23

.08

.08

.08

.12

.02

.02

.02

.02

.02

.02

Totalb

.03

.03

.58 *

.10

.03

.20
,58 -R

.20

.23

. 0 9

.09

.42*

.27

.23

.09

.09

.42*

.29

.02

.02

.21

.02

.24

.25

.
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TABLE VI-2. (continued )

\
Maximum Bkgnd.
Located Cone.

Maximum >3 mi. at
Pollutant Region Scenario a

Cone. Offshore Maximum Total b

N02 I N48 0.37 .10 *47 *

(pprn) N48 + 48 0.56 .10 *66 +

N48 + 48 + Other 0.56 .10 ,66 *

iW8 + 48 + Acc 0.56 .10 ,66 *

N48 0.03 Yes .02 .05

N48T + 48T 0.05 Yes .02 .07

N48T + 48T + Other 0.52 .08 .60 *

N48T + 48T + I%CC 0.06 Yes .02 .08

11 N48 0.01 .30 .31 *

N48 + 48 0.06 Yes .18 .23 *

N48 + 48 i- Other 0.06 Yes .18 *24 *

N48 + 48 + Acc at SD/Dana 0.07 Yes .02 .09

N48 + 48 + ‘Ace at San Pedro 0.07 Yes .18 .25 *

N48T 0.01 .30 .31 *

N48T + 48T 0.06 Yes .18 .24 *

N48T + 48T + Other 0.09 Yes .18 .29 *

N48T + 48T + Acc at SD/Dana 0.08 Yes .02 .10

N48T + 48T + ACC

at San Pedro 0.08 Yes .12 .20

111 N48 0.01 Yes .02 .03
N48 i- 48 0.04 Yes .02 .06
N48 + 48 + AC C 0.04 Yes .02 .06

N48T 0.02 Yes .02 .04
N48T + 48T 0.06 Yes .02 .08

N48T + 48T + ACC 0.07 Yes .02 .09
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TABLE vi-2. (Concluded)

Region I Scenario a

I N48

N48 + 48

N48 + 48 + Acc

N48T

N48T + 48T

N48T + 48T + ACC

Maximum
Cone.

0.004

0.004

0.10

0.002

0.002

0.10

Maximum Bkgnd.
Located Cone.
>3 mi. at

Offshore Maximum
I

no 0 . 0
no I 0.0
yes 0.0

no 0.0
no 0.0
yes 0.0

a See Table VI-3 for nomenclature.
b Values identified with an * are discussed in more detail in the text.

<

Total b

.004

.004

0.10 *

0.002

J0.002

0.10 *

.
*
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TABLE VI-3. Explanation of symbols used in the previous table.

v 4

Symbol Definition

1

N48 Base level – includes changes in existing and Sale 35 oil and
gas development activities; assumes normal tankering
of oil and gas. I

N48T Base level - includes changes in existing and Sale 35 oil and
gas development activities; assumes 100% tankering of
oil and gas.

48 Sale 48 – assumes normal tankering  of oil and gas ““”
.

48T Sale 48 – assumes 100% tankering  of oil and gas.

Acc Accidents - two types are analyzed: blowout without fire and
blowout with fire.

Other Other proposed actions:

1) In Region I, two sets of other proposed actions are
studied. The first set includes the Space Shuttle
Program, the LNG terminal at Point Conception,
the Vaca Tar Sands Project and the Elk Hills
Project. The second set assumes that the LNG
Terminal would be at Oxnard instead of at Point
Conception.

2) In Region H, the other proposed action is the
SOHIO Project.

3) There are no other proposed actions in Region HI.

,,.
‘,.
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a. c o

As shown in Table VI-2, CO impact from Sale 48 is insignificant for both normal and

100% tankering  scenarios. For Regions I & III the maximum background CO concentration

at the maximum impact location for all scenarios with normal or 100% tankering is 5 ppm

and less. With the maximum impact from the scenarios of less than 1 ppm, the resulting

maximum concentrations are well under the Federal l-hour standard of 35 ppm, and under

the 8-hour standard of 10 ppm, In Region 11, the l-hour background CO concentration at

the location of maximum impact in the San Pedro area is 10 ppm. The corresponding 8-

hour background, however, is only 7 ppm. Adding the impact from the accident scenario

of 0.7 ppm to these backgrounds still results in concentrations that are within the ambient

air quality standards.

b. TSP

The ambient air quality standards for TSP include one for a 24 hour period as well as

an annual geometric mean standard. Although no hourly TSP standard is listed for

California or nationally, TSP was initially analyzed in this study for an hourly average to

test the severity of the TSP problem. Any scenario which is below the 24-hour standards

during the worst-case hour will surely satisfy 24-hour requirements, since the varied 24-

hour meteorology will reduce the concentrations in any given direction. Cases which

indicated high hourly values were examined more closely and reanalyzed if required on a

24-hour basis and annual basis to determine if standards were actually violated.

For Region I the peak impact of Sale 48 occurs beyond 3 miles from shore. The

background TSP concentration is 50 pg/m3 at the maximum impact location. The

maximum impact from base level plus Sale 48 with normal tankering is 12 pg/m3 for 1

hour average. Thus, the sum is 62 ~g/m3--  well below the California 24-hour standard of

100 pg/m3. The two cases which have larger impacts and background concentrations are

the combination of base level, Sale 48 and other major projects with normal and 100%

tankering.  Figure Vi-4 is an isopleth plot of the worst-case TSP impacts in Region I for

Sale 48 with normal tankering  plus other major projects, not including background. The

plus signs on the plot indicate the coastline and channel islands. The maximum isopleths

are located in the Ventura area in the vicinity of the Vaca Tar Sands Project. For both

cases, the 24-hour average was determined to be about 83 pg/m3 with maximum 24-hour

VI-17
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background value of 190 1.ig/m3 there. Thus the expected 24-hour
concentration is expected to total 273 Mg/m 3. However, the contribution from

this total is insignificant (<1 pg/m3).

maximum

Sale 48 to

Region H has maximum 24-hour and annual geometric mean background TSP

concentrations above the respective standards even beyond 3 miles from shore. Thus,
several scenarios which indicated high concentrations in Table vI-3 were analyzed to

determine 24-hour and annual averages. The maximum 24-hour impact above background

from normal operations associated with Sale 48 is about 3 pg/m3 for normal tankering  and

4 pg/m3 for 100% tankering located beyond 3 miles from shore. The maximum l-hour

impact in Region II from the various scenarios is under the accident scenarios, which

results in 145 to 283 ~g/m3  maximum concentration above background. These result,

adding background values, in concentrations of 305 to 383 ~g/m3. Because the accident is

the major TSP emission source, there is no difference in the maximum impact between

normal and 100% tankering. The maximum regional 24-hour impact of the accident value

was 33 pg/m3. Thus, with maximum 24-hour background, the accident located in San

Pedro could result in a 24-hour TSP concentration of 193 ~g/m3.

In Region 111 the impacts are all located well out to sea. The accident scenario was

the only one resulting in l-hour average TSP concentrations above the state standard of

100 pg/m3. The 24-hour average impact from the accident scenario is 33 ~g/m3  PIUS the

maximum TSP background of 50 ~g/m3  yielding 83 ~g/m3. All other TSP scenarios were

so far below 24 hour standards (on an hourly basis) that they were eliminated from further

consideration.

c. =2

‘or ’02 ’ the combined cases of Sale 48 with normal or 100% tankering  plus the

other major projects result in the only predicted exceedances of the state l-hour standard

of 0.5 ppm, although the accident cases in Region 11 approach the standard. When Sale 48

was analyzed without the other major projects, the maximum impacts were located well

offshore and were insignificant for normal tankering (.03 ppm including maximum

background of .02ppm)  and were .20 ppm for 100% tankering including .02 pprn for

background. Region I was considered in more detail to determine the location of the

problems for the combined cases.
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The predicted impact of the combined case of Sale 48 and other major projects with

normal tankering  is shown in Figure VI-5. The impact in the Ventura area exceeds the

hourly standard and reaches the 0.55 ppm level. The major impacts are caused by the

other major projects included in the analysis – mainly  Elk Hills and Vaca Tar Sands. The

impacts from Sale 48 are insignificant (<.01 ppm). Figure VI-6 represents the results for

thk case for a 24-hour averaging time.. The maximum predicted concentration for 24

hours was 0.12 ppm, which exceeds the California standards.

Annual average concentrations were determined using the CDM program. The S09

annual average without background is shown in Figure VI-7. The maximum SO;

concentration is approximately 0.01 ppm. Background

0.01 ppm which results in a total of 0.02 ppm, which

annual average standard of 0.03 ppm. The accident

standard. The accident impacts are further discussed

of specific sources.

concentrations at this location are

is about two thirds of the Federal

cases for Region 11 approach the

below in the discussion of impacts

d. NOz

For N02,  the conservative assumption that ali NOX emissions are IW32 was used in

this analysis. This assumption results in overprediction  of the actual N02 values to be

expected. The N02 modeling results, in Table VI-2, show that all normal tankering  cases

for Region I, including the base level case, exceed the state l-hour standard. For 100%

tankering$  however, only the combined case of Sale 48 plus other major projects exceeds

the standard.

Figures IV-8 through IV-10 show dramatically the steadily increasing impact of

increasing development, without background included~ in the Ventura area. Figure VI-8

shows that the base level case with normal tankering and without Sale 48 results in a one-

hour impatcti  of 0.37 ppm; Figure VI-9 shows the combined base level and Sale 48 with

normal tankering impact of 0.56 ppm, thus the Sale 48 impact is 0.19 ppm. Both these

l e v e l s  a l o n e  e x c e e d  t h e  l - h o u r  C a l i f o r n i a  s t a n d a r d s  o f  0.2J p p m .

other major projects provides further additional local  impacts as

10.

Finally, the addition of *
illustrated in Figure VI- .

The situation is dramatically different when the 100% tankering scenario is
*
n

considered (Figure VI- 11). Even the inclusion of accidents causes minimal increases with

VI-20



300

0
0

I

,<
‘r
N

o
0

0
m

#

x
- 0
+0
-.

0
N
w.
m

0
0 + + +
;. .++ ++++ ++++*++  +++

++++++  ++++ + +

m-
+++*

m
++

++
++

+++

0
+

0
++

++.
n

++

0
+

w.
++

m
+
*
++“

a
+++

a +

0 VENTURAml-.
m

+
+ ++ +

0
0

+,

0
+

m +
r.. +
m +

+
+ ++ ++ +

..+

,
++ I

230.00
1 I

240.00 250.00 260.00 270.00 280.00 290.00 300.00 310.00 32!) .00 330.00 340.00 350.00
X (KM) ,

FIGURE VI-5. Regional worst-case l-hour S02 impact (in ppm) in Region I for Sale 48 plus other major
projects for normal tankering.



c I

I
4444

4.
D
C
C

D

D

4.
+++

4.

44
44444

4444

01\

—

~.
0
mI SANTA
w
m BARBARA

A

+
o
0

.
0
w
1-1
m 1+ S&NTA  CRUZ

<JY

++
.+

+++..+.  ISL A N D  .= A

o
0 I

$“ 0.61
0 1

0 11?

+-k..+

+
.

0
0
r.
m

{
A --l 1 1 I t 1

240.00 260.00 280.00 300.00 3’20.00 340.00
)( (KM) ?4

.

FIGURE VI-6. Regional worst-case 24-hour S02 impact (in ppm) in Region I
for SaIe 48 plus other major projects with normal tankering. ●

✘✟



si
sv

s
1&

in
n

16
flo

i9
S

1
.n

hI
ns

t
Is

m
io

n
dt

iw

V
I4V

C
V

bV
t2rvM

o

0

—. —__ .

.-. —

, , v I I , 1
OO” OLBC 00” ss8& 00” O*8E 00’ S28S OO”018E 00- S6LS 00” 08L.E

(WY) A
OO” S9LE

V1-Z3



0a
G..++++

m.
(m

a
0

0
0

E
00
g
m

++++ +++● ☞☞☞☞☞☞☞ ☞☞☞☞☞☞☞ ☞☞☞☞ ☞☞☞☞☞ ++ ++ ++ +++ + ++.e++ ++ + ++ +
+&

+ +++
+

VENTURA
+
++++

+
! , , +, r , r , 1230.00 240.00 250.00 260.00 270.00 2B0 .00 290.00 300.00 310.00 320.00 330.00 340.00

x (KM)

FIGURE VI-8. Region I l-hour N02 impact (in ppm) of base-level {without Sale 48) for normal tankering.



w
.

w
++ +

4

+“
++

3 +. +++
.:+++++++++++.

+’
++++++++ ++++++ + + ++

:++++++++ +++.

—

+++ ++

2
‘i

i+

, 1

00” 099E 00”0SEE 00” O*8E 00” 0E8E 00” oz8& 00”018s 00”0OQE
(WY) A

00” 06f.S

VI-25

o
0

u
E



+
4

+

.Joo
020

.

!.

.— .- ———

+“

+

! .:++++++:j++:++++*+++
4++++ *+++++ + + ++

:++
:++.+ ++
4

<+
t

r , , , ,
00” OSQE OO”  O*8E 00” 0C8E 00” 0Z8E 00”018S

(WY) A
00” 008S 00” 06LE

%

●

9



-. .—. . . .———.. .

—-

.
*

+
+
+

:
+
+

++

+
++

+
+

+
+
+
+

+
+
+

+
+
:
+

+
+

+
+
+
:

+
:
+

:
+
+

+
+
+
+
$++

+
+

+
+

+
+

+
+

:

+

+

+
+

+
+

+
+

+
+

1 1 1 I 1 I

00’ O*8G 00” 0S8E 00” 0Z8E 00” O18E 00” 009s
(WY) A

00” 06LG 00” oaic

o
0.
0
m

o
0.

~
m

o0
;scn~
w
x

o0.
0
02
N

o
0

.
0
F
m

o
0

.
0
u)
N

o
0

.

E
N

o
0

.
0

;

o
0

.
0
m
N

VI-27



-. ——

maximum concentrations in both cases - far below standards. The added impact of the

other major projects results in impacts exceeding standards (Figure VI-12), with the

maximum impact calculated to be over 0.5 ppm.

Since the N02 one-hour average impact predictions in Region I exceeded the

California standards under a variety of circumstances, N0 2 was also mddeled  using the

CDM program to determine annual averages. Figures VI- 13 and VI-14 show contours for

N02 for the Sale 48 with normal tankering case and the Sale 48 with normal tankering plus

cumulative :projects  case, without background included. The predicted maximum impact

for both cases was 0.034 ppm. The annual average background of .03 ppm raises the total

to .06 ppm whic!h is above the Federal annual average standard of ,05 ppm.

*
●

Thus the modeling of the gas and oil processing facilities in Ventura results in the

prediction of significant impacts for N02 (and H2S, as shown below). This modeling may

be overly conservative, however. The emissions compilation, based on inputs from BLM,

indicated that all gas and all oil processing in Ventura were to be done at a single location.

The model used a single point for all of these emissions. These emission sources will

probably be spread out spatially which would reduce the maximum impact.

Region  11 has maximum l-hour N02 background values of .30 ppm in the areas

impacted most by the scenarios. The maximum impact for Sale 48 is expected to be

ppm onshore for normal and 100% tankering, resulting in a total of .31 ppm.

exceedance of the annual standard is anticipated, however.

.01

No

In ‘Region

standards for all

e. ?g2?

HI, N02 concentrations with background included are well under the

scenarios.

H2S emissions from the gas processing facility in Ventura (Sale 48 with normal

tankering)  do not result in a regional impact onshore; localized impacts are discussed m

later. With 100% tankering, the H2S emissions associated with normal operation of Sa,le
*

48 are removed. The comment in the N02 discussion above, about the

the impact modeling of this  facility, also applies here.

conservativeness of

*
*
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H2S emissions from a blowout accident without fire result in l-hour concentrations

of 0.10 ppm Iocated  beyond 3 miles from shore. This value is above the H2S California

standard of 0.03 ppm. This impact is also discussed later, when the effects of specific

sources are treated.

2. Impacts of Specific Sources

The maximum impacts were calculated for a single buoy moor and a platform for

each region and for the oil and “gas processing facilities in Los Angeles and Ventura. This

type of analysis shows the microscale  impact of each type of source. The concentrations

were calculated for each pollutant. Table VI-4 presents the results of this analysis. For

each source type a figure is referenced which presents a graph of concentration versus

downwind distance representative of the worst-case downwind impacts profile for this

source type, and is informative for illustrating the nature of the surface impact, where it

peaks and how rapidly it decays.

a. Platforms

The results for platforms indicate that pollutants peak about 1.4 km downwind with

values well under the appropriate standards.

b. Oil and Gas Processing Facilities

The gas and oil processing facilities in LA and Ventura both result in significant

maximum concentrations. The increases in centerline concentrations due to Sale 48 can

be determined by comparing the base level case and Sale 48 case. For the gas and oil

processing facility in Los Angeles the N02 concentrations, ignoring background, increase

from 0.21 to 0.23 ppm. Thus, the impact of Sale 48 is 0.02 ppm. The impact on maximum

N02 concentrations of Sale 48 on the gas processing facility in Ventura is 0.06 ppm, the

difference between 0.10 ppm and 0.16 ppm; while at the oil processing facility in Ventura

the maximum impact is 0.19 ppm, the difference between 0.35 ppm and 0.54 ppm. The a

shape of the concentration graphs is such that the high concentrations occur over a broad
*

range downwind. The maximum H2S centerline concentration predicted is 0.15 ppm, well

over the California standard of 0.03 ppm close to the source (within 2 km), and decrease
●

rapidly farther away. *
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TABLE VI-4 . Maximum above-background plume centerline concentrations from various sources for l-hour average.

Downwind Repre-
Maximum Distance sentative

Source Location Scenario a Pollutant Concentration 1 (km) Figure

Platform Tanner/Cortez S48 TSP 28 1.4 VI- 16

N 02 .17 1.4 VI- 16

SO* .01 1.4 VI- 16

c o .1 1.4 VI- 16

S48T NO .06 3.2 VI-16
San Diego S 4 8 T TSP 16 1.4 VI- 16

N 02 ““ . 1 0 1.4 VI-16

5 02 .01 1.4 VI-16

co “ < .1 1.4 VI-16

S4ST Nox .10 1.4 VI- 16

San PedrO - S43 TSP 24 1.4 VI- 16

NC)2 .10 1.4 W - 1 6

S02 .01 1.4 VI- 16

“co ~ .1 1.4 W-16

:2348T N 02 .10 1.5 WI-16 ‘

Santa Barbara 5M8 375P 33 1.4 VI- M

3!432 .03 1.4 VI-16

S02 .01 1.4 VI- 16

c o .01 1.4 VI-i6

‘S48T NO* < .01 10.9 VI-16

.

.

,, ,. .,



,.

,,

TABLE VI-4. ((l?ntinued)

.-

i’vlaximurn
Concentration 1

Downwind
Distance

(km)

Repre-
sentati&

Figure

VI-15

VI- 16

VI-15

VI-15,

VI- 16

LocationSource Scenario a
Pollutant

SBM Santa Barbara Island S48

S48T

TS P .5

3

.5

.5

3

5

.01

< .01

< .1

.01

N 02

SO*

co

N 02

Santa Barbara Channel S+8”” TSP 4 :
< .01

.03
< .1

.11

4.5

.02

< .01

< .1

.02

8.5

8.5

8.5

8.5

3

VI-16

VI- 16

VI- 16

VI-16

VI-16

N 02

S oz

c o

N 02

TSP

N 02

S oz

c o

S48T

San Diego S48

S48T

.5

2.5

.5

.5

2.5

V1- 1

VI-16

VI-15

VI-15

VI- 16N 02

TSP--Accidents with fire

without fire

1380C

.25=

1.64C

6.3
Jlc

1

1

1

1

1.4

VI-16

VI- 16

VI- 16

VI- 16

V1- 16

N 02

S oz

c o

H2S



TABLE VI-4. (Concluded)

Downwind Repre-
Maximum Distance sentative

Source Location Scenario a Pollutant Concentration 1 (km) Figure

Gas & Oil Los Angeles N48T TSP 39 .5 VI-15

Processing N02 .22 2 VI- 16

S 02 .03 .5 VI- 15

c o < .1 1.4 VI-16

N48 T + 48T TSP 43 .5 VI-15

N 02 .23 1.5 VI-16

S 02 .03 .5 VI-15

c o .1 1.5 VI- 16

Oil Processing Ventura N48 N 02 ● 10 8.0 VI-16

S 02
< .01 2.4 VI- 16

N48 + 48 N 02 .16 8.2 VI- 16

S 02 < .01 2.4
- V I - 1 6

Gas Processing Ventura N48 S oz .02 18.8 VI- 16

H2S (b) - - - -

N 02
● 3 5 C 10.9 VI-16

N48 + 48 S 02 .03 18.7 VI-16

H2S .15C .5 VI- 15

N 02
● 54C 11. VI-16

1) Concentrations are given in ug/m3 for TSP and ppm for all gaseous pollutants.
a) See TabIe VI-3 for nomenclature.b) No emissions
c) Values are greater than California ambient air quality standard
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c. S13M’S

e

Tanker loadings in the Santa Barbara Channel result in maximum concentrations .

beyond 8 km from the source while emissions from tug boats in other areas result in

maximum concentrations very close to the source. All concentrations, however, are well

below any applicable standards.
*
*

d. Accidents

The accident case of bIowout  without fire indicates a maximum HZS impact of .11

ppm. For the accident cases of blowout with fire, TSP, S02, and N02. concentrations,

show significant l-hour average impacts for quite some distance downwind. The maximum

S02 and N02 impacts are both over their respective

apportioned standards..

!3. Visibility

Any discussion of visibility must first note that visibility is a’ poorly defined

parameter,,  mainly because it is physiometrically  determined. Although having the

generally understood meaning of the distance a person can see (more precisely called the

“visual range”) and often including criteria as to how much of the hoizon  circle this

applies, this distance will depend on the observer’s physical condition, his familiarity with

the targets+ he is viewing, the sun angle, and a multitude of other factors unrelated to the

clarity of the air mass through which he is looking. The aesthetic visibility will also differ

from the functional visibility, and the color of the obscuring medium will play a role in an

aesthetic evaluaion of visibility degradation to scenic vistas.

Degradation of visibility results mainly from the scattering of light by gas

molecules, fine particles, and liquid droplets, with absorption of light a fhctor  in certain

cases (e.g.,, dense soot clouds). Rayleigh scattering by air molecules limits ‘-the maximum .*
visual range to about 200 km if the entire sight path is at sea level. Curvature of the *

earth insures that part of the sight path will be through the thinner air of higher altitudes,

and thus the theoretical limit to visibility is somewhat higher.
●

*
The visual impact of the projected OCS developments (aside from the aesthetic

effect of structures) will occur from a general degradation of atmospheric clarity due to

VI-.38
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particulate

emissions.

distribution

particulate

matter emitted from the facilities or formed chemically from gaseous

Because atmospheric aerosols tend to assume a self-preserving size

when far from a source, the relationship between atmospheric clarity and

mass concentration can be handled adequately by formulas such as those

discussed by Tombach (1972). Recent papers in the literature have further refined the

formulas summarized in the Tombach paper. All of these formulas assume certain

physiometric properties of the eye, which can be adjusted depending on the nature of the

desired visual range description.

Lv, a visual (meteorological) range, was defined in 1924 by Koschmieder (Middleton,

1963) as the greatest distance at which a black object of a certain sufficiently large size

could be seen against

difference of 2%. It is

the horizon sky by an observer who can perceive a contrast

related to the scattering of light by the formila:

where b is the scattering coefficient, an index of the degree of light scattering.

If the particulate size distribution remains reasonably constant in time, so that the

relative scattering contributions of various portions of the size distribution do not vary

appreciably, then b will be proportional to the number of particles per unit volume. For

aerosols which also have a relatively constant specific gravity distribution with size! this

proportionality thus extends also to the mass concentration m. Based on a study

performed by Hidy et al (1975) the equation relating m and b for the Southern California

area was found to be:

m = 0.31 b

where

and

m = mass concentration (g/m3).

b = scattering coef ficient  (m-1,

VI-39
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Cdmbining  these  equations gives !,

for Lv in meters and m in g/m3.

,*

In addition to the assumptions suggested above in the definition of visual range, this &

relationship further assumes a

tion, and a relative humidity of

High humidity interjects

homogeneous atmosphere, an aged particle size distribu-

Iess than 70%.

a complicating factor into an otherwise straightforward

analysis procedure. Much of particulate matter is hydroscopic, and its mass, size, and

light scattering ability increase as the humidity increases. The effect is insignificant for

most aerosol constituents when the relative humidity is below 70%. This deliquescent

quescent  behavior can increase light scattering by up to an order of magnitude, and thus

decrease the visibility by the same factor, explaining the hazy visibllities  on humid days.

Fog, of course, introduces yet another variable, and increased  particulate matter can

serve as nuclei for increased fog.

“Using tbe relationship between Lv and m, with the TSP values used for m, visual

ranges with and without the proposed project were calcu~ated at points of maximum

.,<”

impact for conditions when the relative humidity is below 70%. . ..’
. . . . . . ....,.. ‘-.,, .. . ,, . .‘., “

.-,

In Regipn  I, no significant visibility impact is forecast since no significant impact on

particulate cqncenlrations  is expected from Sale ,48.

In Region II, some degradation is expected. Assuming, for a worst case situation, an

observer is looking through the densest part of the particulate plume, the visual range

would be reduced from 18 km to 17.4 km for normal tankering  operations under worst-case

impacts and to 17.1 km for 100% tankering. The 18 km figure represents an average

visual range for the area of maximum impact, approximately 4 km of fsho~e of central

Orang? County.

In Region  III, some degradation is also expected. For worst-case meteorology, visual. . .
range would be reduced from 34 km to 32.9 for normal tankering operations and to 29.4

VI-40



km for 100% tankering. Again, 34 km represents an average visual range for the region.

It should be noted that Lv is a representation of the local air quality, and whether or

not Lv relates well to the actual visibility depends on, among other things, relative

humidity and the homogeneity y of the atmosphere over distances corresponding to the

visual  range. The impact estimates given here are thus conservative, because the worst-

case

E.

maximum concentration is assumed to apply over the entire sight path.

Conclusion

1.

as follows:

o

0

0

0

Inert pollutant modeling of Sale 48 with normal tankering can be summarized

CO concentrations are insignificant

S 02 concentrations are only a problem around the other major projects

considered; Sale 48 itself has an insignificant impact on SO concentrations2

N 02 has two problem areas. Concentrations downwind from the gas and oil

processing facilities for Sales 35 and 48 in Ventura exceed N02 standards.

Sale 48 increases the maximum l-hour concentration from 0.47 ppm to 0.66

ppm, including background and the annual average from 0.03 ppm to 0.06 ppm.

The gas and oil processing facility in Los Angeles also causes the maximum

regional impact in its area, increasing the concentration from 0.30 ppm to 0.31

ppm. There would, however, not be an exceedance of the annual average

standard. The exceedance in the Los Angeles area is due to background alone$

so that the small impact from Sale 48 increases the exceedance. The offshore

facilities have an insignificant impact on onshore concentrations.

TSP concentrations on land from Sale 48 facilities are very small. The other

proposed major projects in the Ventura area cause exceedance of the TSP

standards, but Sale 48 impact in this location is insignificant. Background

concentrations of TSP exceed short and long term standards, even out to the

offshore facilities in the Los Angeles and Orange County areas; the small

impact from Sale 48 in this offshore location increases the 24-hour average

background of 130 Mg/m3 to 133 vg/m3. The impact on onshore concentrations
is insignificant.

VI-41



o H2S centerline concentrations downwind from the gas processing facility in

Ventura exceed state standards close to the emission source (within 2 km). No

other sources associated with Sale 48 release significant quantities of H2S.

2. Inert pollutant modeling of Sale 48 with 100% tankering can be summarized as

follows:

o CO concentrations are insignificant

o S02 concentrations are insignificant

o N 02 concentrations from Sale 48 have the largest impact offshore of Orange

County where the concentration is increased from 0.18 ppm to 0.27 ppm.

There would not be an exceedance of the annual average standard. The

offshore facilities have an insignificant effect on concentrations onshore. The

gas and oil processing facility does not exist for the 100% tankering scenario.

o TSP impact is slightly larger but still very small for Sale 48 with 100%

tankering. The 24-hour average concentration offshore of Los Angeles and

Orange Counties is increased from 130 vg/m3  to 134 ug/m3 at the maximum

impact location. The annual geometric mean of background TSP would be

above the standard with or without Sale 48. The impact onshore is

insignificant.

o H2S concentrations from Sale 48 activities are insignificant.

3. Inert pollutant modeling of possible accidents associated with Sale 48 can be

summarized as follows. The 1,000 bbl/day blowout with fire is the worst-case for CO,

SO., NOe, and TSP and without fire is the worst-case for H~S.
L L

o CO concentrations

regional modeling

background, are all

4

are below standards even very near local sources. The

shows that the maximum impact locations, including

within standards.

o S02 concentrations are above standards in the plume downwind of the fire with

a maximum at 1 km of 1.6 ppm. Impacts above the air quality standard are all

located beyond 3 miles from shore.
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o N02 peak concentrations approach the standard downwind of the fire.

o TSP plume centerline concentrations for l-hour peak at 1380 ug/m3,  well over

the 24-hour standard of 100 @m 3 downwind of the fire. Meteorological

changes (like wind direction) during  the day will scatter the plume  and reduce

the 24-hour average concentration from the fire, but will stil~  result in TSP

concentrations above the standard.

o H 2S concentrations associated with a blowout without fire in Santa Barbara

Channel will have a maximum impact of 0.11 ppm - well above the state

standard of 0.03 ppm. The impact is located close to the platform;

concentrations wiJJ be within the standard by i O km downwind.
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VII. NIODELH4G  OF PHOTOCHEMICALLY  REACTIVE CONTAMINANTS

*
●

*
.

A. Modeling Approach

The Pacific Environmental Services REM2 photochemical  air quality simulation

model was used to assess the impacts of the proposed Sale 48 oil leases on photochemical

air pollution in Southern California. Ozone (03) and nitrogen oxides are photochemical

pollutants that are determined with REM2. IlEM2  is a Lagrangian air quality model which

uses a 34-reaction chemical mechanism to simulate photochemical  pollutant concentra-

tions. Because of the photochemically  reactive nature of the pollutants, it is necessary to

model these dynamic reactions in order to determine the concentrations of ozone. Worst

case analysis of N02 is discussed in Chapter VI. The model is described in detail in

Appendix C.

Validation runs of the REM2  model were made, using 1975 emission data bases, to

test the accuracy of the model’s predicted concentrations in three different locations:

Santa Barbaraj Los Angeles~  and San Diego. The validation runs are described below in

Section VIIC. The REM2 model showed excellent agreement between predicted and

observed concentrations for days with high photochemical pollutant concentrations in

1975.

Simulation runs using the REM2 model were made for the year 1986 to assess the

photochemical  air quality impacts of the proposed Sale 48 oil leases. Model runs were

made for three main scenarios, described in more detail in Section II:

(1) Normal  tankering emissions

(2) 100% tankering emissions

(3) Acc idents

In each case! model runs were made with and without Sale 48 emissions in order to

assess the incremental air quality impacts of Sale 48. Model trajectories were chosen

which passed directly over Sale 48 emission sources during daylight hours, thus simulating

the maximum air quality impacts of Sale 48.
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B. Model-Inputs

1. Emission-Grids - The REM2  model requires a gridded emission inventory of

freeway traffic, street traffic, and point  and area source emissions for the region of

interest. Due to the extremely large study area, separate emission grids were used in

each of the four major areas of interest:

(1) Santa Barbara  -2 km x 2 km grid squares (Eschenro.eder,  et al,1976).

(2) Ventura -1 km x I km grids.quares  (Barberio,  1977).

(3) Los Angeles - 2 mile x 2 mile grid squares (Nordsieck, 1974).

(4) San Diego - 2 km x 2 km grid square-s (ARB ModeJing Staff, 1977).

The Los Angeles emissions grid was based on 1970 emissions, however, projection

factors given in the emissions report (Nordsieck, 1974) were used to estimate emissions

for 1975 and 1986. For the other three land areas (Santa Barbara, Ventura, and San

Diego), the available emission inventories represented only 1975 emissions. Estimates

were made f o~ 1986 emissions by. applying population growth factors in each area to

traffic vehicle miles traveled and to area source NOX and CO emissions; area source

hydrocarbon emissions were assumed to remain constant due to probable hydrocarbon

controls in 19~6.

Emissiom estimates for off-shore activities in 1975 and 1986 (see Se@ion  V) were

allocated to a large 10 km x 10 km emissions grid covering the ocean off Southern

California. Tbe distinction between the ocean emission grid and the land emission grids

was made by ahcating  all emissions, closer than 3 miles from shore to the land grids and

allocating all emissions further than 3 miles from shore to the ocean grid& All islands

were allocated to the ocean grid and were assumed to have negligible emissions. In the

model operation, .he emissions grid was changed (e.g., from the ocean grid to. a. land grid)

whenever a trajectory approached 3 miles from shore. Emissions north of Point

Conception and south of the Mexican border were not considered.

AH traffic and area source NOX emissions were assumed to be 10096  nitric oxide

(NO). AU traffic and airport non-methane hydrocarbon (NMHC) emissions were assumed

VII-2
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to consist of 75% (by weight) more-reactive hydrocarbons and 25% (by weight) less-

reactive hydrocarbons, as defined in Table  VII-1. Ali other land area sources were

assumed to emit 20?6 (by weight) more-reactive hydrocarbons and 80% (by weight) less-

reactive hydrocarbons. All off-shore sources (e.g., platforms, oil spills) were assumed to

emit 10% (by weight) more-reactive hydrocarbons and 90% (by weight) less-reactive

hydrocarbons, as defined in Table VII-1. The breakdown by weight percent of the above

hydrocarbon emission sources is based on Trijonis and Arledge (1975).

2. Trajectories and Meteorology - The trajectories and meteorological conditions

which were used for the 1975 validation runs and the 1986 simulations runs are described

below. A detailed description of hourly trajectory position, mixing height, tern peraturej

and relative humidity for each run is presented in Appendix D. All model runs assumed

zero cloud cover to model conservatively the ~hotochemical  reactions and a horizontal
/diffusion coefficient corresponding to neutral atmospheric stability. ,

The methodology used to determine the trajectories

Table VII-2 is a tabulation of the trajectories used in each

designation and the figure illustrating the trajectory.

f

used is desc~ibed in Appendix D.”

analysis including the trajectory

3. Initial Concentrations - The initial air quality concentrations for each run were

derived, when possible, from measured air quality from a monitoring station near the

trajectory starting point. The initial concentrations for all the validation runs were based

on actual measured data from monitoring stations. For trajectories beginning in the

ocean, initial concentrations were estimated from limited airborne data (Kauper, 1977)

over the ocean and available data from monitoring sites on islands. Initial concentrations

for  03 , N 02, CO and non-methane hydrocarbons (NMHC) which were used for each

trajectory are presented in Table VII-3. The NMHC initial concentration for each case

was assumed to consist of 20% more reactive hydrocarbons and 80% less reactive

hydrocarbons, as defined in Table VII-1. The starting locations for which ambient air

concentrations were estimated are listed in Appendix D for each trajectory.

c . REM2 Validation Results

Validation runs of the RE,M2 model were made in three different locations, using the

1975 emission data bases, to test the accuracy of the model’s predicted concentrations.
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Unreactive
methane

“TABLE W-1. REM2’hyrJrocarlxm  reactivity  classes.

gess Reactive
pa~af+fins  (other

More Reactive

than olefins
methane )

ace~yl,ene
aldehydes

bemene cycloparaffins

a:ce%m aromatics (other than
benzene)

methqo,ol .ke.tones  (other than
“acetone)

alcohols (:other  than
methanol)

.

A

*



‘b

TABLE WI-2. Trajectories used in photochemical  modeling.

Trajectory
Designation Figure

Validation Analysis

SB VII -1
LA VII -1
SD VII -1

Regional Analysis

SB1 VII -2
SB31 WI -2
V2 VII -3
V3 VII -3

LA1 VII -4
LA2 VII -4
SD 1 VII -5
SD2 VII -5
SM 1 VU -6
SD3’ W -6

Cumulative Analysis

SM 1 VII -7
c l VII -7
C2 VII -7
C3 v]] -7

Accident Analysis

SB3’ VIJ- 8
LA1 Vll -8
SD3’ VII -8

V1 VII -8
TC VII -8
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TABLE VII-3. Initial Concentrations.

0 3

N 02 NO NMHC “co

Run a (ppm) (ppm) (ppm ) (ppmC) (+pd

Validation

5B 0.01 0.05 0.04 2.0 2.0
LA 0.01 0.04 0.03 2.0 3.0
SD 0.03 0.06 0.02 1.5 1.0

Regional

S01 0.01 0.04 0.03 1.5 2.0
SB3’ c 0.05 0.04 0.01 1 ● o 1.0
V2 0,01 0.02 0.01 1.0 0.5
V3 0.01 0.02 0.01 1.0 0.5
L A IC 0 . 0 1 0.04 0.03 2.0 2.0
LA2 0.01 0.04 0.03 2 . 0 2.0
SD 1 0.01 0.05 0.02 1.5 1.0
SD2 0.01 0.03 0.02 1.0 1.0
S M lb 0.01 0.04 0.01 1.0 1.0
SD3’C 0.03 0.03 0.01 1*O 0.5

Cumulative

c l 0.01 0.02 0.01 1.0 0.5
C2 0.01 0.02 O*O1 1.0 0.5
C3 0.01 0.04 0.03 2.0 2 . 0

Accident

V1 0.01 0.02 0.01 0.5 0.5
TC 0.03 0.01 0.05 0.25 0.5

a See Table VII-2 for figure & reference.
b Trajectory SM 1 is used in both regional and cumulative analysis.
c Trajectories used in both regional and accident analysis.

. “.

‘$
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Three days in 1975 with high photochemical  pollutant levels were chosen, and the actual

air quality and meteorological conditions for those days were used as inputs to the model.

The three validations runs were 1$ follows:
.

&
- . .

(1) Santa Barbara trajectory - West Los Angeles to Santa Barbara - 9/25/75

*
● (2) LOS Angeles trajectory - Long Beach to Upland - 7/25/75

. . . . . . .

(3) San Diego trajectory - Oceanside to Alpine - 9/3/75

The predicted concentrations at the end of the trajectories were compared to the

actual measured concentrations at the specific locations on the days of interest. The

results are shown in Table VII-4. The complete model results, showing all concentrations

as a function of time along the trajectory, are presented in Appendix D. The REM2 model

showed excellent agreement between predicted and observed concentrations at each of

the three validation sites. It should be noted that these validations were made on a

“hands-off” basis, i.e., there were no model parameters which were optimized for the best

validation.

D. Simulation Results (1986) Normal Tankering Emissions

1. Assumptions - For the 1986 normal tankering simulations, REM2 model runs

were made with and without Sale 48 emissions in order to assess the incremental air

quality impacts of Sale 48. Model trajectories were chosen which passed directly over

Sale 48 emission sources, thus simulating the maximum air quality impacts of Sale 48.

●

✎

The normal tankering emission assumptions are discussed in Section V. In the

modeling runs, no tankers or barges were assumed to be loading at single buoy moors

during the base case (without Sale 48). One tanker was assumed to be loading at a single

buoy moor in the Santa Barbara Channel, one barge was assumed loading Off Santa Barbara

Island, and one barge was assumed to be loading off San Diego during the model run with

Sale 48. This approach maximized the impacts of the Sale 48 emissions. In the

cumulative modeling runs, the fuel oil option for the Vaca Tar Sands facility was assumed.

VII- 15
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TABLE VII-4. REM2 validation results.

Santa Barbara Trajector y - Santa Barbara, 1600, 9/25/75

Pol 1 utant

03

N02

NO
co

Measured (PPm)
0.17
0.04
0
2

Predicted (ppm)

0.18

0.05

0

2

LosAngeles Trajectory - Upland, 1300, 7/25/75

Pollutant Measured (PPm) Predicted (ppm)

0 3

0.32 0.25

N02 0.08 0.09

NO 0.01 0

co 4 3

Sari Diego Trajectory - Alpine, 1400, 9/3/75
Pollutant* Measured (ppm) Predicted (PPm)

03 0.19 0.16

*Only 03 was measured at Alpine

●

●
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2. Regional Results - Two different model runs were made in each of the four

main areas of interest for the normal tankering emissions case:

&

0.

(1) Santa Barbara (SB1, SB3)

(2) Ventura (V2, V3)

(3) Los Angeles (LA 1, LA2)

(4) San Diego (SD1, SD2)

In addition, one run was made north of Point Conception (SM 1) and Wuth of the

Mexican border (SD3).  The model results for 03 and N02 are summarized in Table VII-5.

The complete model results, showing all concentrations as a function of time along the

trajectory, are presented in Appendix D.

The normal tankering  impacts of Sale 48 on photochemical  air quality were

extremely small, as shown in Table VII-5. Typically, predicted ozone levels were raised by

only 0.001 ppm or less. The greatest calculated impact was in the V2 trajectory, ending at

Ojai, with

level.

3.

air quality

(1)

(2)

(3)

(4)

The

an 03 increase of 0.004 ppm, or roughly a 4% increase in the predicted 03

Cumulative Results - Four model runs were made to determine the cumulative

impact of Sale 48 normal tankering emissions and other proposed sources:

LNG facility located at Point Conception site (SM1)

LNG facility located at Oxnard site and Vaca Tar Sands facility (Cl)

Elk Hills facility (C2)

SOHIO project (C3)

space shuttle project was not estimated to produce any photochemically

reactive pollutants and thus was not modeled. The model results for 0 3 and N0 2 a re

summarized in Table VII-6. The complete model results, showing all concentrations as a

function of time along the trajectory, are presented in Appendix D.

Again, the impacts of normal tankering sale  48 emissions on photochemical  air

quality were extremely small, as shown in Table VII-6. The greatest calculated impact

was in the C3 trajectory, ending at Upland, with an 03 increase of 0.003 ppm, or roughly a

VII-17
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TABLE VII-5. Regional impacts - normal tankering emissions.

03

N02

Run Case (ppm) (ppm)

SB1 w-i thout Sale 48 0.156 0.048
with Sale 48 0.156 0.049

SB3 ‘ without Sale 48 0,115 0.051
with Sale 48 0.116 0.052

W? without Sale 48 0.099 0.031
with Sale 48 0.103 0.034

V3 without Sale 48 0.083 0.055
with ”Sale 48 0.085 0.056

LA1 without Sale 48 0.232 0.091
with Sale 48 0.233 0,092

LA2 without Sale 48 0.187 0.063
with Sale 48 0,187 0,064

SD1 without Sale 48 0,139 0.048
with Sale 48 0.140 0.049

SD2 without Sale 48 0,107 0.044
with Sale 48 0.107 0.044

SM1 without Sale 48 0.070 0.042

with Sale 48 0.071 0,043

SD3 ‘ without Sale 48 0.123 0.041
with Sale 48 0,124 0.041
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TABLE VII-6. Cumulative impacts - normal tankering emissions.

03
NO*

Run Case (pPm) (ppm)

SM1 without Sal e 48 0.070

I

0.043

with Sale 48 0.070 0.044
L

cl without Sale 48 0.096 0.036
with Sale 48 0.098 0.037

C2 without Sale 48 0.095 0.032

with Sale 48 0.097 0.033

C3 without Sale 48 0.248 0.089

with Sale 48 0.251 0.091
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1% increase in the predicted 03 level. It should be noted that theresults in Table VH-6

show only the air quality impacts of Sale 48 emissions – the effects of the other proposed

sources are included in both the cases considered.

E. Simulation Results (1986) - 100% Tankering Emissions

1. Assumptions - As in the normal tankering emission simulations, REM2 model

runs were made with and without Sale 48 emissions, assuming 100% tankerifig, in order to

assess the incremental air quality impacts of Sale 48. Model trajectories were chosen

which passed directly over Sale 48 emissions sources, thus simulating the maximum air

quality impacts of Sale 48.

The 100% tankering emission assumptions are discussed in Section V. In the

modeling runs~ no tankers or barges were assumed to be loading at single buoy moors

during the base case (without Sale 48). One barge was assumed to be loading off Santa

Barbara Island, off San Pedro, and off San Diego, and one tanker and one barge were

assumed to be loading at single buoy moors in the Santa Barbara Channel during the model

runs with Sale 48. This approach maximized the impacts of the Sale 48 emissions. In the

cumulative modeling runs, the fuel oil option for the Vaca Tar Sands facility was assumed.

2. Regional Results - Model runs were made in each of the four tnain areas of

interest for the 100% tankering  emissions case:

(1) Santa Barbara (SB1)

(2) Ventura (V2, V3)

(3) LOS Angeles (LA1)

(4) San Diego (SD1)

Two different model runs were made in Ventura, since this was the region of the

maximum air quality impacts of the normal tankering Sale 48 emissions. In addition, one

run was made north of Point Conception (SM 1 ) and south of the Mexican border (SD3’).

The model results for 03 and N02 are summarized in Table VII-7. The complete model

results, showing all concentrations as a function of time along the trajectory, are

presented in Appendix D.
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TABLE VII-7. Regional impacts - 100% tankering emissions.

I I I 03 I N02

Run Case (PP )m (PP )m
SB1 without Sale 48 0.157 0.047

with Sale 48 0.158 0.048

V2 without Sale 48 I 0.089 0.029

with Sale 48 0.093 0.030

V3 without Sale 48 I 0.083 0.054

with Sale 48 0.088 0.054

LA1 without Sale 48 I 0.231 0.092
with Sale 48 0.234 0.092

S01 without Sale 48 0.140 0.048
with Sale 48 0.140 0.049

SM1 without Sale 48

I
0.074 0 ● 044

with Sale 48 0.075 0.046

SD3’ without Sale 48 0.124 0.041
with Sale 48 0,124 0.041
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The 100% tankering impacts of Sale 48 on photochemical  air quality were very
small, as shown in Table VII-7. The greatest calculated impact was in the V3 trajectory,
ending  in the simi Valley, with an 03 increase of 0.005 ppm, or roughly a 6% increase in

the predicted 03 level. In general, the 0 3 and N02 air. quality impacts of Sale 48

emissions were slightly higher in the 100% tankering emissions case than in the normal

tankering  emissions case.

3. Cumulative Results - Four model runs were made to determine the cumulative

air quality impact of 100% tankering emissions and other proposed major emission sources:

(1)
(2)

(3)

(4)

The

LNG facility at Point Conception (SM 1)

LNG facility at Oxnard and Vaca Tar Sands facility (Cl)

Elk Hills facility (C2)

SOiiIO project (C3)

model results for On and N09 are summarized in Table VII-8. The complete
3 L

model results, showing all concentrations as a function of time along the trajectory, are

presented in Appendix D.

Again, the impacts of Sale 48 100% tankering emissions were very small, as shown in

Table VII-8. The greatest calculated impact was in the C 1 trajectory, ending in the Simi

Valley, with an 03 increase of 0.005 ppm, or roughly a 5% increase in the predicted 03

level. It should again be noted that the results in Table VII-8 show the air quality impacts

of Sale 48 emksions when superimposed on the base of air quality including the impacts of

the individual proposed emission sources.

F. Simulation Results (1986) - Accidents

1. Assumptions - Model runs were made assuming four different types of accident

scenarios.

(1) 140 barrels oil spilll

(2) 10,000 barrel oil spill

(3) 1,000 barrel/day blowout

(4) 1,000 barrel/day blowout with fire
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0. TABLE VII-8. Cumulative impacts - 100% tankering  emissions.

0 3

N02

Run Case (ppm) (pprn)

SM1 without Sale 48 0.074 0.044

with Sale 48 0.075 0.046

cl without Sal e 48 0,095 0.035

with Sale 48 0.100 0.035

C2 without Sale 48 0.094 0.030

with Sale 48 0.098 0.031

C3 without Sal e 48 0,247 0.090

with Sale 48 0,250 0.089
L
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The assumptions used in calculating emissions from these accidents are detailed in. , .  ,
Section V and emissions are Iisted in Appendix A. For the modeling runs, a 140 barrel oil

spill and a 1,000 barrel/day “blowout have identical maximum emission rates (only

‘;’ hydrocarbons), and thus only one model run was necessary to determine the impact of both e

‘“ “‘’types of accidents. For the 1,000 barrel/day blowout with fire, it was assumed in the
●

modeling that the hot gases did n,gt “penetrate the mixing layer, i.e., all emissions were

trapped below the mixing layer. ‘“””’. “‘ *
9

, ‘..:. -
. .

. .
,. Simulations were made for a base case (without Sale 48 emissions) and with Sale 48 :. .

emissions and the different accident emissions. Model trajectories were chosen which

passed directly over the accident sites, thus simulating the maximum air quality impacts

of the accidents. For the’ “oil spills,, emissions during the first hour of evaporation were
. . . .

used in the rnodefing  r’unsi
,.

,.
. . . ,

.,
2.

.. --.’

0

Sale

Inert Contaminants

Regional Impacts “ .,

48 ,will not have si,gnif icant inert pollutant impact on areas south of the U. S.-
Mexico border.

o Impacts of Specific Sources

time
,.’

The maximum concentrations during normal operation will be insignificant by the

the plume has traveled south of the U.S.-Mexico border.

For the accident case of blowout with fire, the concentration in Mexico will be over

a factor of 10 less than the peak centerline impact

Thus, the concentrations of the contaminants will

standards by the time they are carried to Mexico.

discussed for Santa Barbara County.

be within both U.S. and California

3. Results - REM2 model runs were made to assess the impact of accidents on air

quality in the following areas:

(1) Santa Barbara (accident site in Santa Barbara Channel - SB3’ traiectorv) +.
*

.—, . .-
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(2) Los Angeles (accident site off San Pedro - LA1 trajectory)

(3) San Diego (accident site off San Diego - SD3’ trajectory)

(4) Ventura (accident site in Santa Barbara Channel - V 1 trajectory)

(5) Mexico (accident site in Tanner/Cortez Banks - TC trajectory)

For the Ventura and Mexico impacts, only the 10,OOO barrel oil spill accident was

modeled. The model results for O and N02 are summarized in Table VII-9. The complete3
model results, showing all concentrations as a function of time along the trajectory, are

presented in Appendix D.

As shown in Table VII-9, the predicted air quality impacts were relatively minor for

three types of accidents - the 140 barrel oil spill, the 1,000 barrel/day blowout, and the

1,000 barrel/day blowout with fire. However, the large 10,000 barrel oil spill produced

significant effects. Increases in maximum 0 3 levels resulting for the worst hour of

emissionsdue to a 10,000 barrel oil spill ranged from 0.069 ppm in Santa Barbara to 0.149

ppm in Los Angeles (Upland). Later concentrations would have less impact. Since the

Federal one-hour averaged standard for 03 is 0.08 ppm, a 10,000 barrel oil spill was

predicted to cause increases in 03 levels which exceeded the Federal standard in Los

Angeles, San Diego, and Ventura.
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TABLE VII-9. Regional impacts - accidents.

N02
0 3

Run Case (ppm) (PPrn)

SB3 ‘ base case (without Sale 48) 0.115 0,051

1,000 bbl/day  blowout with fire 0.115 0.053

14~}~~~u;pi  11 or .1,000 bbl/day.
0.118 0.052

10,000 bbl spill 0.184 0.038

LA1 base case (without Sale 48) 0.232 0.091

1,000 bbl /day bloiwut  with fire 0,235 0.093

14:o~bJuspi  11 or 1,000 bbl/day
0.239 0.091

10,000 bbl spill 0.381 0.055

SD3 ‘ base case (without Sal e 48) 0.123 0.041
1,000 bbllday blowout with fire 0.124 0.041

140 bbl spi 11 or 1,000 bbl/day’
Mu,wout 0.126 0.041

10,000 bhl spill 0.203 0.028

V1 base case (without Sal e 48) 0.064 0,024
10,000 bbl spill 0.152 0:009

TC base case (without Sale 48) 0.064 0.011

10,000 bbl spill 0.141 0.004

*
%.

.
●
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VIII. MITIGATING MEASURES

‘%
* Measures for mitigating the adverse impacts of the proposed OCS projects orI air

quaIity can be categorized as follows

o

0

Measures for reducing pollutant emissions at the source.

Measures for changing the spatial or temporal relationships of individual

sources to minimize the aggregate impact,

Measures for reducing the populations exposed to the impact – for example,

relocations of proposed project elements.

Most

air quality

realistic, committed and enforceable measures for the mitigation of adverse

impacts fall into the first of the above categories – they reduce emissions at

the source. Such measures are the main subject of the discussion which follows. The

remaining two categories will be discussed briefly.

Best Available Control Technology (BACT) has not been defined for offshore

facilities. This section presents the BACT associated with onshore facilities with a

discussion of its applicability to offshore facilities.

A. Reduction of Emissions at the Source

1. Accidents - Accidents produce larger air quality impacts than any normal oil

production activity. It is of extreme importance to minimize oil spills and blowouts to the

maximum extent possible, because there is very little  corrective action that can be taken

to reduce the impact on air quality after the accident has occurred. The major

hydrocarbon emissions (75%) occur within the first two hours. Accident prevention will be

discussed by the BLM in connection with the impact on water quality and will not be

discussed here. Even though the impact of accidents on air quality is large, the impact on

water quality is still larger.
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2. Fugitive Hydrocarbon Losses from Offshore Activities - The first thing that

must’ be decided is what type of processes and equipment can be expected to be found at
the platform. Processes will include pumping oil and gas out of the ground, separating the

two and sending it ashore for further processing.
?

Any water used on the platform for &
washing or cooling will have to be treated to remove oil contamination prior to discharge.

Also, to provide for safety during upsets,a  flare should be present. Equipment one can

expect to find on the plant are pumps, compressors, valves, flanges, blinds, sampling +’.

points, horizontal tanks (high pressure bullets probably) for liquid-gas and oil-water
*
,’

separation, and a flare. There are two keys to the control of fugitive emisSions-design  and

maintenance.

a. Several criteria can be incorporated into a piatform  design which can reduce

fugitive emtssions.

i. Volume throughputs through

enough so that centrifugal

platform pumps

fluid-transport

desirable because a centrifugal unit can be

and compressors’ should be high

systems can be used. This is

controlled by a mechanical seal

whereas a reciprocating shaft can only be controlled by packing seals. Data

have been developed to Show that packed seals emit 50 percent more

hydrocarbons than mechanical seals (Rosebrook, 1977).

When considering the types of mechanical seals to use on compressors, there

are two recommended types: the labyrinth seal for gas service, and the oil-film

seal for liquid service.

Labyrinth seal - This seal consists of a number of restrictions and openings

through which the escaping gas must flow. The labyrinth seal is usually vented

at some midpoint and bled back to a lower pressure stage or to the compressor

suction.

Oil film seal - An oil film seal is a successful

seal. It is constructed like a mechanical seal

modification of the mechanical
*

but the wearing faces are held *

apart while the machine is running. The reason thkre  is no wear is that the oil

pumped between sealing faces does the actual sealing. One estimate of

emissions from this type of compressor and seal is 50 scfm/cornpressor  through E
*

the drain pipe.
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If it is necessary to use reciprocating pumps or compressors, packing will have

to be used. Newer forms of packing termed “vent packing” consists of a

relatively firm packing housing which encases the shaft and can be connected

to a vapor blowdown and collection system with the final destination being the

flare. This leads into the second major design criteria change, increased use of

the flare.

ii. Wherever possible, process vents should be routed to the flare. Due to the

physical closeness of all equipment on a platform, the logistics of employing

such a system should not be difficult. This practice would tie in pressure relief

valves, compressors, covered oil/water separators, and all other feasible

potential leak points.

The flare should be sized large enough to handle upset conditions and be

equipped with a smokeless tip. The tip functions by injecting steam into the

gas flame to improve combustion and reduce visible emissions. The most

desirable type uses automatic steam injection with manual override.

. . .
111. The third major design condition which should be employed is the generous use

of in-line spares. In the operation of a prouction  facility, it is extremely

important that processes operate as much of the time as possible. In order to

minimize down-time caused by equipment malfunctions, the major streams

should have spares. The lack of a spare on an important streamline could

cause operation to continue during a leakage condition resulting in more

hydrocarbon emissions than would result if this pump had an in-line spare.

Existence of this spare would allow switching of the product line with minimal

disturbance to the process operations while the normal pump can be taken off-

line making a leaking seal readily accesible for repair or replacement.

iv. Several minor design aspects should also be employed. It occasionally becomes

necessary to utilize blinds. A blind is a flat solid piece of steel which can be

inserted in a flange to form a solid seal in a line. The presence of a blind in a

line at times of repair eliminates the danger of an injury, contamination, or

spilIage  due to an inadvertent opening of a valve.
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Normal blind changing consists of disconnecting bolts, splitting with a flange

chisel and inserting the blind. This process uses manpower and can result in

needless hydrocarbon emissions. Probably 13 ACT would be a permannetly

installed quick-change blind such as the Hamer unit, which can’ be changed

almost instantaneously without loss. This valve has an integral handwheel to

release the pressure on a rubber-gasketed double spectacle blind. One side is

solid and the other is ring-shaped for use during normal operations. When the

pressure is released, the blind is merely slid across to the other position and

the pressure reapplied by the hand-wheel. Due to their expense, ‘these blinds

are usually restricted to applications which require frequent changes.

Valves can be controlled by the new vent packing, if possible. Relief valves

can have bursting discs with maintenance or vent to the flare.

b. The second major emission “reduction procedure is maintenance. This includes

both repair and preventive maintenance.

During sdhetkded  turnarounds, the facility has a number of opportunities to reduce

fugitive emissions easily and inexpensively: (1) replace seals (mechanical for packing if

possible); (2) replace packing in valves; (3) replace gaskets (for

clean and reseat pressure-relief devices and tie them into the

drains; and (6) install more modern equipment.

valves and flanges); (4)

flare system; (5) cover

Routine maintenance can be much less complicated than that performed during a

turnaround. Valve leaks can usually be reduced or eliminated simply by tightening the

nuts on the packing gland. That valve can then be marked for close inspection during the

turnaround. Leaks are easily detected with a hydrocarbon monitor, and, with experience,

their magnitudk can be estimated quite accurately (Rosebrook, 1977).

Fixed roof storage tanks with no vapor recovery systems were assumed for ‘offshore

processing facilities. Installation of some sort of emission control system ‘should be

possible. Techniques currently available for onshore facilities such as bottom loading and

the tying of vents to flares or vapor recovery equipment, should be applicable for off-

shore installations although it has not actually been done yet. Additional safety

requirements im’posed by the Coast Guard could complicate the process.
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3. Offshore Power Generation - The power for drilling and oil processing on

offshore platforms was assumed to be supplied by diesel fired internal combustion engines.
*

Table VIII- 1 shows the reduction in combustion emissions which would result from thes
substitution of sweet natural gas for diesel as a fuel.

* 4. Tanker Operations - Substantial hydrocarbon emissions occur during loading
*

and ballasting of tankers, and much lesser emissions occur during unloading and transit. In

the scenarios under consideration in this report, tanker loading occurs as part of the

Iightering operation in 1975 and at single buoy moors in 1986. Barges are also loaded at

single buoy moors and at port in Ventura in the 1986 scenarios. The entire Iightering

operation is expected to be phased out by 1986, so this in itself constitutes a measure for

mitigation of Iightering emissions. Loading emissions from tankers and barges at single

buoy moors and at Ventura could presumably be reduced substantially by installation of

vapor balance recovery systems similar to those used at onshore truck loading facilities.

This has not been demonstrated, and is complicated by Coast Guard safety regulations

that do not apply onshore and also by the extremely high flow rates that are sometimes

used during tanker loading.

Emissions were calculated on the assumption that tankers burn 2.5% sulfur fuel at

sea and 0.5% or 1.0% sulfur fuel in port. Tugs and barge pumps were assumed to be

powered with diesel fuel (0.2% sulfur). Emissions of sulfur oxides could be reduced by

switching to lower sulfur fuels; however, the fuels burned in port are already assumed to

be low sulfur. Additional reductions could be achieved at sea by switching to low sulfur

fuel, but the improvement in

might not be justified in view

available.

air quality over populated areas

of the severely limited quantities

would be very small and

of low sulfur fuel that are

Hydrocarbon losses during transport can be minimized by the use of gas blanketing

systems utilizing combustion gases passed through a seawater scrubber, in conjunction

with pressure-vacuum vents. These systems are now used on a few large tankers and could

probably be adapted to the smaller (400,000 bbl) tankers proposed for the 1986 OCS

scenarios. Emissions in Appendix A were computed under the assumption that these

systems would not be used, so further reductions are possible. A non-self-propelled barge

does not have the resources for such a gas blanketing system, but installation of pressure-

vacuum vents (without the blanketing system) should aid in reducing transit losses.
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TABLE VIII-1. Natural gas and diesel emission rates &
●

Contaminant Natural Gas Emission Rate Diesel Emission Rate
(l bs/106 BTU)* (lb/lo6 BTU)**

Particulate 0.01 0.24

S02 Neg. 0.22

N02
0.39 3.35

HC (total) 0.04 0.27

co 0.11 0.73

*Ap-42,  Table  3.3.1-2 ,C~rnpOSite  Emission  F a c t o r s  for 1971
Population of Electric Utility Turbines. Assumed natural
gas to have heat content  of 1050 BTU/CF

AAAp-42, Table  3,3,3.1 Emjss;on Factors for G a s o l i n e  a n d
Diesel-Powered Indus~ri.al  Equipment.Assumed  diesel to
have heat content of 140,000 BTU/g”i&
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Transit losses from tankers and barges are small compared to loading losses and fuel

combustion emissions, so the overall change in air quality resulting from control of these

emissions would be very small.

5. General-As wasdiscussed  in Chapter III, offshore facilities do not fall within

the jurisdiction of local air pollution control agencies and are not actually subject to the

local air pollution control requirements. Emissions offshore can be reduced by requiring

that all equipment and processes conform to

facilities.

B. Changes in Scheduling of Operations

the applicable regulations for onshore

1. Cargo tank purging - Occasionally the cargo tanks on a tanker may be purged

by sweeping them out with air so that it is possible to enter the hold to accomplish repair

work. This process results in very large emissions of hydrocarbons. Purging was not

considered in the modeling studies described in this report because it occurs infrequently

and is not usually done in port. Purging is not expressly forbidden in port, however, and

some legal prohibition of this activity could be considered as a precautionary measure.

2. Ballasting - When ballast water is drawn into tanks that have previously held

crude oil, large amounts of hydrocarbons are emitted into the atmosphere. These

emissions can be prevented in two ways: (1) by using segregated ballast tanks which are

never used for crude oil, and (2) without segregated ballast tanks by keeping ballasting to

an absolute minimum when in port. Segregated ballast tanks are in use now, on larger

tankers, so no technological developments are required; it is merely necessary to see that

the tanks are provided on the smaller (400,000 bbl) tankers and used according to the

design specifications.

c . Reducing the Population-at-Risk

In general, onshore activities have more impact on the population than the

corresponding activities conducted offshore. The additional emissions associated with

transporting personnel and supplies to offshore locations are negligible compared to the

emissions from the production and processing operations themselves. Therefore, the

farther away from populated areas the offshore production and processing facilities are,

the less will be the impact of impaired air quality on the population.
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IX. ASSESSMENT’ OF IMPACTS

s
This chapter presents an assessment of the impacts of Sale 48. The impacts are*

discussed, in order, for Santa Barbara and Ventura Counties, Los Angeles and Orange

Counties, San Diego County, and other affected areas for each scenario analyzed. Inert

and photochemical  contaminants analyses results are summarized and compared to

standards. The state and federal ambient air quality standards are set to protect public

health and welfare. The impacts are too small to quantify any health impacts. Major

emission sources are identified.

It should be emphasized that impacts were determined 1) for the peak production

year of 1986 when emissions should be greatest and 2) when meteorological conditions

should maximize impacts. Thus, other years and other times during 1986 will have smaller

impacts than those discussed below.

A. Santa Barbara and Ventura Counties

10 Photochemical  Reactive Contaminants

a. Regional Impacts

The model results indicate that the emissions resulting from the addition of Sale 48

would increase the peak 03 concentration by 0.001 ppm or less, for all trajectories

anal yzed for Santa Barbara County, for both normal and 100% tankering scenarios. The

increase is 0.005 ppm or less for the Ventura County trajectories for both normal and

100% tankering scenarios. The peak 03 concentrations predicted by the model are above
the 1-hour Federal oxidant standard of 0.08 ppm for trajectories into Santa Barbara and

Ventura Counties and slightly below the standard for the Santa Maria trajectory into

northern Santa Barbara County for both tankering scenarios. In general, the impacts are

slightly higher for the 100% tankering scenario then for the normal tankering scenario.

Although the exceedance of the 03 standard would have occurred without Sale 48,

Sale 48 does increase the resulting peak 03 concentrations and could delay the attainment

of the Federal standards, although this effect may not be measurable in Santa Barbara

County. There were no emissions offset identified by the BLM and none were modeled.
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b. Cumulative Impacts With Other Major Projects

The model results indicate that Sale 48 increases peak 03 concentrations byO.002

ppm or less for normal tankering and by 0.005 ppm or less for 100% tankering  over the

values which would occur if all other proposed projects took place. The peak 03

concentrations are close to and above the Federal l-hour standard of 0.08’ppm. Thus,

although the increase is small, Sale 48 could slightly delay the attainment of the Federal
standard.

c. Accident Impacts

The modei results indicate a significant peak 03 concentration impact potential

from the accidents analyzed. The smaller spill and blowouts would cause less than .003

ppm increase. The larger 10,000 bbl spill could cause a 0.07 to 0.09 ppm increase in 03

concentration at worst, resulting in peak l-hour values varying from 0.18 ppm to 0.15 ppm

depending on the trajectory. These values are over the Federal l-hour standard.

2. Inert Contaminants

a. Regional Impacts

The regional impacts of Sale 48 are generally insignificant and the maximum

impacts are located greater than 3 miles from shore except for the impacts of the gas and

oil processing~.  facilities onshore in Ventura. The analysis assumes that all oil and gas

processing associated with both Sale 35 and Sale 48 with normal tankering is done at a

single location. The modeling of the emissions from this processing predicts exceedances

of the N02 l-hour California standard of 0.25 ppm and the Federal N02 annual average

standard of 0.05 ppm in the Ventura area. The maximum 1-hour N0 2 concentration

predicted by the regional model was 0.66 ppm. When 100% tankering is assumed, and thus

no processing is done in Ventura, the impact of Sale 48 is very small and located beyond 3

miles from shore. The scenario which includes Sale 48 with 100% tankering plus the other

major projects results in exceed antes of the N02 l-hour standards9  but the contribution

from Sale 48 activities at the location of the maximum is insignificant (<0.01 ppm).

The regional

insignificant (less

CO, TSP, and S02 impacts of the normal operation of Sale 48 are

than 10% of the inspection standards) and occur beyond 3 miles from

&

*
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shore; the 100% tankering scenario has slightly larger impacts than the normal tankering. ‘“

*
v

The scenarios with the other major projects show significant S02 impacts onshore, but the

impacts are from the other major projects (mainly Vaca Tar Sands and Elk Hills projects)

and not associated with Sale 48. The Sale 48 activities have an insignificant additional

impact with either normal or 100% tankering.

Accidents result in TSP and H2S impacts located beyond 3 miles from shore.

b. Impacts of Specific Sources

The maximum downwind impacts from the various sources associated with Sale 48 in

Santa Barbara and Ventura Counties were analyzed. There were significant impacts of

N02  and I-!2S from the gas and oil processing facilities in Ventura. The model indicated

that the plume centerline N02 impact at the surface would be above the l-hour standard

over a broad range from 5 to 35 km downwind. Plume centerline H2S concentrations, peak

at 0.15 ppm, decrease very rapidly and are within standards by 2 km from the source.

These results are very conservative (i.e., very high) because of the assumption that all oil

and gas processing is done at a single location in Ventura and that all NOX emissions are

N 02. In addition, the SBM’S  in the Santa Barbara Channel will also result in levels of TSP

and N02 over the standards close to the emission source. However, the concentrations

decrease very rapidly with distance so that by 2 km downwind the concentrations of the

pollutants are all within standards. Thus, the impacts on the populated areas onshore are

insignificant.

Accidents result in significant impacts for TSP, N02, S02 and H2S. A blowout with

fire results in peak l-hour concentrations, excluding background, of TSP, N02 and S02 of

1380 wg/m3, 0.25 ppm and 1.64 ppm respectively. The N02 and S02 values are at and

above l-hour standards and the TSP level will lead to exceedance of the 24-hour standard

of 100 pg/m3. The blowout without fire results in a l-hour peak H2S concentration of 0.11

ppm – well over the standard of 0.03 ppm. These accident impacts are valid for all

regions.

B. Los Angeles and Orange Counties

1. Photochemically  Reactive Contaminants
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a. Regional Impacts

The modeling results indicate that the emissions resulting from the addition of Sale

48 will increase peak 03 concentrations by 0.001 ppm or less for normal tankering  and

0.003 ppm for 100% tankering. T’he peak 03 concentrations are 0.187 ppm to about 0.233

ppm, significantly above the Federal l-hour standard of 0.08 ppm. with or without Sale 48.

Both scenarios have a small but adverse impact, which may not be measurable on attaining

the Federal l-hour standard. There were no emissions offset identified by the BLM and

none were modeled.

b. Cumulative Impacts With Other Major Projects
.b

The model results indicate that Sale 48 would increase peak 03 concentrations by

0.003 ppm. The peak 03 concentration is about 0.25 ppm with or without Sale 48, but Sale

48 will have a small adverse impact on attainment of the Federal l-hour standard. This

delay may not be measurable since Sale 48 causes less than 1 % of the O concentration3
which would have occurred without Sale 48.

c. Accident Impacts

The modeling predicts a significant impact potential on peak 03 concentrations for

the accidents analyzed. The blowout and smaller spills analyzed result in about 1%

increase to about 0.24 ppm in peak O concentrations.3 The larger 10,000 bbl spill can

cause a significant increase in peak 03 concentration from 0.23 ppm without the accident

to 0.38 ppm with the accident, which results in a change from a stage I (0.2 ppm) episode

to a stage 11 (0.35 ppm) episode as defined by the California Air Resources Board.

W2AQMD,  1977)

2. Inert ‘Pollutants

a. Regional Impacts

Maximum background concentrations for TSP and N02 exceed standards throughout

the shore area, as well as offshore for TSP. Thus any impact from Sale 48 will be to

increase the degree of standard exceedance for these pollutants. For TSP, all maximum

impact locations from Sale 48 are located beyond 3 miles from shore. The maximum 24-
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hour background concentration (without Sale 48) is predicted to be greater than the
standard, with the impact of Sale 48 increasing the 24-hour average exceedanceby 2 to 3

s pg/m3 - well offshore. The impact of Sale 48 TSP emissions at onshore locations is very
s small.

Under the normal tankering scenario, gas processing activities onshore would
●

* increase 1-hour nitorgen dioxide concentrations by 0.01 ppm, from 0.30 ppm to 0.31 pprn,

in the regional scale. Exceedance of the annual standard is not anticipated, however. The

impact from Sale 48 on CO and S02 concentrations is insignificant.

b. Impacts of Specific Sources

The platforms and SBM’S are well offshore and their impacts peak within 2 km of the
source. All pollutant maximums for platforms and S13M’S are well under applicable

standards.

The gas and oil processing facility in Los Angeles County would cause maximum N02

impacts approaching the l-hour standard without Sale 48 or background included. Sale 48

increases the N02 maximum by 0.02 ppm. Sale 48 increases the maximum l-hour TSP

concentration by 5 pg/m3, from 48 pg/m3 to 53 pg/m3, without background included.

Maximum concentrations of pollutants from a blowout with fire, which is a worst

case for inert pollutants, are the same as for Santa Barbara and Ventura Counties.

c. Visibility

The visual range will decrease in the area of maximum impact from a normal range

of 18 km offshore to a visual range of 17.4 km for normal tankering and to 17.1 km for

100% tankering. In the Tanner/Cortez field, the visual range will decrease from a normal

value of 34 km to 32.9 km with normal tankering and to 29.4 km with 100% tankering.
* Sale 48 should have an
●

standard.

c.. San Diego County
*

insignificant impact on the maintenance of the state visiblity

1. PhotochemicaHy Reactive Contaminants
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a. Regional Impacts

Emissions resulting from Sale 48 increase peak 03 concentrations by 0.001 ppm or K

less for both normal and 100% tankering scenarios. The peak 03 concentrations are a

expected to be about 0.14 ppm with or without Sale 48, which is above the Federal l-hour

standard.

b. Cumulative Impacts With Other Major Projects

Since the additional other major projects included in

are all located well outside of San Diego County, there

regional impacts above and the cumulative impacts.

the cumulative impact analys is

is no difference between the

c. Accident Impacts

The model results indicate a significant impact potential on peak 03 concentration

from the accidents analyzed. The blowouts and smaller spills analyzed result in about

0.003 ppm or 3% increase in peak 03 concentrations. The iarger  10,000’ bbl spills can

cause a significant increase in the’ peak 03 concentration, from 0.12 ppm without the spill

to 0.20 ppm with the spill.

2. Inert  Contatninants

a. Regional Impacts

Sale 48 impacts in San Diego County are located more than 3 miles offshore, where

background concentrations of contaminants are below standards. The regional impacts are

generally small and are within Federal and state standards. The emissions of Sale 48 have

an insignificant impact on the shore in the San Diego area.

b. Impacts of Specific Sources

The platforms and SBM’S  are well offshore and their impacts peak within 2 km of the

source. All pollutant maximum concentrations from platforms and SBM’S are well under

applicable standards.
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The peak concentration from blowout with fire, which is the worst-case condition

for inert pollutants, is the same as for Santa Barbara and Ventura Counties.
s

c. Visibility

# The visual range offshore will decrease from a normal vaiue of 18 km in the area of
.

maximum Sale 48 impact to a value of 17.4 km for normal tankering and to 17.1 km for

100% tankering. Sale 48 should have an insignificant impact on the maintenance of the

state visibility standard.

D. Other Affected Areas

The other affected area is the part of the study area south of the U.S.-Mexico

border. The area north of Point Conception was discussed as part of Santa Barbara

County.

1. Photochemically  Reactive Contaminants

a. Regional Impacts

The model results indicate that the emissions from Sale 48 with either tankering

scenario will increase the peak 03 concentration just south of the border by less than

0.001 ppm from the level (O. 124 ppm) it would be without !5ale 48, which represents an

unmeasurable impact.

b. Cumulative Impact with Other Major Projects

The other major

south of the border.

projects are all located far enough north not to have any impact

c* Accident Impacts

The model results indicate a significant impact potential on peak 03 concentrations

south of the border from the accidents analyzed. The large 10,000 bbl spill can cause a
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;!gnificant increase in peak 03 concentrations if the contaminants are carried south of the

border. The impact results in an increase in peak 03 concentration from 0.06 ppm to 0.14

PPm ~ which is over the U.S. standard of 0,08 ppm. i

2. Inert Contaminants

a. Regional Impacts

Sale 48 will not have significant inert pollutant impact on areas south of the U. S.-

Mexico border.

b. Impacts of Specific Sources

h

..?

The maximum concentrations during normal operation will be insignificant by the

~irne  the plume has traveled south of the U.S.-Mexico border.

The the accident case of blowout with fire, the concentration in Mexico will be over

a ‘factor of 10 less than the peak centerline impact discussed for Santa Barbara County.

Thus, the concentrations of the contaminants will be within both U.S. and California

standards by the! time they are carried to Mexico.

South Coast Air Quality
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Table A-l. EMISSION RATES FROM ONSHORE OIL AND
ACTIVITIES, 1975

These were taken from the sources referenced in
follows:

GAS PRODUCTION

Chapter VII as

Los Angeles County from Nordsleck (1974)
Ventura County from Barberio (1977)
Santa Barbara County from Eschenroeder (1976)

There are no onshore oil and gas production facilities in San
Diego County.
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Tdble &2. EMIS$IQlj RATES FRQM PLA?FORMS AND LIGHTENING, 197!5

Platforms and
Lightening Operations

Non OcS - Tidelands
South Elwood
Sunnnerland
Carpinteria
Dther (1)
Other (2)
Belmont Offshore
Huntington Beach
Wilmington
Other

OCS - Santa Barbara Channel
Carpinteria (Henry)
00s Cuadras

Lightening
Chewon (at  sea:
El Segundo
Shell (at sea)
Wilmington

UThj
ord inates ,

km
I

E~N
-

I#

232 ~ 3808
263 ~ 3808
268 j 3 8 0 5

187 : 3812
192 : 3815
420 ~ 3723
396 ~ 3731
392 ~ 3735
358 ; 3745

I
:

266 ~ 3803
260 ~ 3803

II#

387 ~ 3673
367 ~ 3755
410 ~ 3652
388 ~ 3 7 3 5

EMIsSIONS,kg/hr
~

Fugitive ~ Diesels
,.. I .I

;
0.33 ~ 0.99
0.07 : 0.21
0.35 , 1.04:

0.07 ~ 0.22
0.07 : 0.22
0.56 ;! 1.67
3.4 : 10.4
9.7 : 29.1
0.16 : 0.48

t
:

0.45 ~ 1.36
3.1 ~ 9.5

:IItI
:

See,Table  A-3
ItI
:I

~

Turbines ! Diesels

i:

o“ ~ 1.43
3.68 : 0.29
2.25 : 1.65
5.04 ; 0.36
5.04 { 0.36
1.11 \ 2.64
3.9 : 16.4

14.7 ~ 46.1
1.70 ; 0.70

#III
2.49 { 1.%

11.7 : 13.7
II
:I#4

‘or emissio;  rates as
I
:
:I

co
Diesels

1.13
0.24
1.19
0.26
0.26
1.9

11.8
33.2
0.55

1.55
10.8

Inction  of

C02
Diesels

0 . 5 2
0.11
0.55
0.12
0.12
0.88
5.52

15.4
0.25

0.72
5.04

quential

u~

TSP
Diesels

0.52
0.11
0.55
0.12
0.12
0.88
5.52

15.4
0.25

0.72
5.04

,urs.



Table A-3. EFUSS1ON RATES FROM LIGHTERIfiG  OPERATIONS, 1975

I Iml Emissions. Kg/hr
ACTIVITY

I

-.1
wows I E N TNC I NOX I co I so. I TSP

CHEVRON
Arrival of VLC
Preparation
Lightening
Preparation
Lightening

Preparation
Lightening
Preparation
Lightening
Preparation
Departure of VLC
Lighter vessel inbound

L i g h t e r  v e s s e l  o u t b o u n d

Unload lighter vessel

Tug assistance in port

SHELL
Arrival of VLC
Preparation
Lightening
Waiting and preparation
Lightening
Waiting and preparation
Lightening
Waiting and preparation
Lightening
Preparation
Departure of VLC
Lighter vessel inbound

Lighter vessel outbound

Unload lighter vessel

Tug assistance in port

05’
4-24
24-2a
28-48
48-52
52-72
72-76
76-96
96-100
100
24-32
96-104
128-134
and O-2
66-74
34-58
106-126
32-34
58-60
104-106
126-128

O-!D
4-24
24-64
64-84
84-124
124-144
144-184
184-204
204-208

::32
84-92
56-64
116-124
34-54
94-114
32-34
54-56
92-94
114-116

r .
i

381 ~ 3673
387 ; 3673
387 ; 3673
387 ; 3673
387 ; 3673
387 ; 3673
~7 ; 3673
~7 j 3673
387 ; 3673
387 ~ 3673
387 : 3673

-  8etueen
1

I

~~7 ; 3673
ad

I367 ~ 3755
367 ; 3755
367 ; 3755
367 ; 3755
367 ; 3755
367 ~ 3755
367 ; 3755a

iI

410 ~ 3652
410 ; 3652
410 ; 3652
410 ; 3652
410 ; 3652

, 410 ; 3652
410 ! 3652
410 ~ 3652

410 ; 3652
; 410 ; 3652
I 410 ; 3652

L]

B e t w e e n
410 ; 3652

and
88 : 373.

3~ : 3735
3~ : 3735
388 ! 3735
388 ~ 3735
388 ; 3735
388 : 3735

;.:

4;4

E

z

E
0.8
2.4
1.6
1.6
1.6

1.6
68
68
3.7

I 2.3
1.4
390
:9;

0.8

in
390
0.8
2.3
1,6
1.6
1.6

u
0.9

::;
3.7
3.7

37
21
31
21
21

21
21
12

H
29

;:
12
29

;;
12
35
25
25
25
25
14
14
::

18
18

:::
0.6

:::

4:5

304
131
209
131
;:

;:;

209
101
304
83
83
83

83
48
48
51
51
51
51

289
131
198
101
;;!

M
198
101
289
83
83
83
83
45
45
48
48
48
48

18
10
14
6
14
6
14

“:4.
:8< “’

12.2
12.2
12.2
12.2
6.8
6.8
8.6
8.6
8.6
8.6

I

. . !.,
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3OO J 300 SO 300 180 Q0

IHC H5? .LHC
WO

Co 2O !2b

I

2=
“!=

AREA

Santa Barbara Channel

Tannsw/Cortez Banks

San Pedro

San Die~o/Dana Point

Table A-4. E141SSION  RATES FROM OIL SPILLS AND BLOWOUTS (Kg/hr)

UTM 10,000
Coordinates 140 Barrel Spill Barrel Spill

1st hr. 2nd hr. 1st hr. 2nd hr.
East North THC THC THC THC

*EXtended UTM zone 11

**

208* 3803* 3600 1800 260,000 130,000
1

291 3629 2100 1050 150,000 75,000

396 3715 2100 1050 150,000 75,000

457 3623 2100 1050 150,000 75,000

1000 b/d
Blowout
No Fire I 1000 8arrel /day blowout + fire

=EEFEEE’
2100 .01 300 20 300 180 60

2100 .01 300 20 300 180 60
,

2100 .01 300 20 300 180 I 60
I
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Table A-5. ASSUIIED LOCATIONS FOROCS PLATFORMS AND SBMS

I sdle 35 I Sale 4S II I Sale 35 I Sale 48
LOCATIONS

I
m

le.”
UTH

1!
LOCATIONS

1.
UTN

E N !
Irm

En EN.
SAWA 8AR8ARA zMMEL PI.ATFOM4S II

Hueneme
Santa Clara North

I ISanta Clara South

I
Santa Ynez Honde)
San ta  Ynez  Secata  Pesca60]
Platform No. 1
Platform No. 2
PlatfotlE  No. 3
Platfofm  No. 4
Platfom No. 5
Platfom M. 6
Platfono  No. 7

3176
3184
3?78
~.
3,@06*

fl~tfom No, 1
?Iatfom  No, 2
Platrom No, 3
Platfom  No. 4
Platfom  No. 6
Platfom  No. 6
Platfom  No. 7
PIMom M. 8

3715
3705
37W

Platfom  No.  1
Platfom  No.  2
Phmzeno.  3

3694

%!.SMTA  ROSA ISLANOPLATFORRS
Platfom  No. 1
Platfom No. 2

3748
3733

373P
SANTA 8AU6ARA  CWWEL

;
SMTABAR8AM ISLANOPLATFORK 1 S8NN0.1 VI1854 3791 16.+ 380W

Platfolld Ne. 1 293 ~ 3714 w / 3722 S314N0.2 20?X ~); 37*

PlatformNo. 2 2W : 371fJ { s8mkW. a 2681 37W
Platfotmklo. 3 29@ :  3705 #I I SMTA8WA1$LMOSM 237! 3Y33 21~37W

TANNER/COATEZ  PL.ATFOF61S
Platform No. 1
PlatformNo. 2
Platfom No. 3
Platfom No. 4
Platfom No. S
PlatformNo. 6
Platfom No. 7
Platfom No.  8
Platfom No. 9
Platfom No. 10
Platfora Ne. 11
Platfom No. 12
Platfom No. 13
Platfom No. 14
Platfom.Ne.  15
Platfom No. 16
Platfomlio.  17
Platfom No. 18
Platfotm  No. 19
Platfom No.  20
Platfom No.  21
Platfom No.  22
Platfom No. 23
Platfom Ne. 24
Platfom No. 25

:
273 ~ 3644
276 : 3643
278 : 3644
2@4  : 3543
276 : 3640
284 I 3639
2M : 3539
276 : 3635
234 : 3635
2@3  : 3635
290 : 3629
295 : 3630
292 : 3627
t~ :  3626
295 : 3626
302 : 3625
298 : 3621
2@4  :  3621
2g4 : 3616
2 9 4  : 36)2
293 ~ 3612
302 : 3612
302 : 3616
316 : 3616
288; 3605

!

263
279
289
27S
293

%
322
300

:
SARTA IWARA ISMNO WI 298! 3710

1
:

3tM~ 3721
:

w! 3598.
:

Ml! 3706

i
[ 3652
: 3640
: 3643
~ 3623
, 3621
: 3620
; 3612
\ 3612
:3600

TANNER/CORTU  SW
S8MN0.1
S8UN0.2
s6Hm.3

274~ 3643
2W:  3629
316! 3617

3861 3715
:
0
:

SAN PEINOS8N
46613623

:
B:
9:
:
::
I:
:
:
:
~
::

SAN OiE8WOAMP01NT Wi
i
:8
0
:

:

:

I , 1 , I i I

● malwlad UTm  zone 11



Table A-6. EMISSION RATES FROM ONSHORE OIL AND GAS PRODUCTION ACTIVITIES, 1986. NORMAL TANKERING
.

EMISSIONS,Kg/hr

Production Activj ty UTM THC Nox co S02 TSP
P 1

E~N
G

Fugitive S&~~~ ~ Turby~es
P r o c e s s  ; F1 are
stacks : Stacks

- TID LANDS‘%%i Elwo& 235 ~ 3812 32.3 6.0 ~ 24.4 0
I

Suns&land 267 I 3808 - 7 . 9
0.1 : 1.75 0

0..6 ; 6.3 0.46
Carpenteria/Dos  Cuadras 277 i 3804 : 0.!0 ~

o
19.3’ 18.1. I 2.8 0.20

Other (1) 182!  3818
0

0.12 (7.23 { 0
: 1;!;

c1 o 0
Other (2) 2 0 4 :  3818 12.4 0 . 3 0 :
8elmmt-gas

1
391: 3745

0.73
0 ; I

Belmont-oil ::; : 0 1 0.1 :
397: 3735 i o 0 8

Huntington Beach
I o

4091 3723 16.8 ii:: ~ o 0 :
Wilmington

0:5
388 ~ 3736 36.3 ii::

o
26.6 : 0 0 :I 1.3 0

: I
OCS ACTIVITIES, NON SALE 48 t :

: 8i {
Ventura-gas 286; 3796 1412

I
i 1180

199:4  : 0
0 0 , 85.2

Ventura-oil
I o

287 ; 3795 1052 0 0
Ventura-loading Dos Cuadras

I
287; 3795 1477 199.5  ~ o 0

8 o“l* ():1*
Ventura-loading Wi lmlngton 287 I 3795 620 199.5 ~ : ; O*1*
Ventura-loading both crudes 287 ; 3795 1992

O*1*
199.6 ~ ; $1* o I 0,3* O*1*

ldilmington-gas 388: 3736 105.5 0 :: 38.2 0
San Pedro-unloading ? barge 388! 3736 .4-. 9** .05- 61 0 * : 4.3-11.5** 0.;-2.6** .:5-.694 .C$~:13* . 33!. 89
San Pedro-storage 388 ~ 3736 16.2 : 0 0 0 0

8 :
OCS ACTIVITIES, SALE 48 : I

i :
Ventura-gas

I
2861 3796 763 ~ 638 0

Ventura-oil
O : 46

287 ~ 3795 61.3 116:2 0 ‘0 o : 0 :
Ventura-loading 287; 3795 Same as #for  non Sal~48. Frequefcy increasks but not,max.  rate
Mi liili ngton-oil  and gas 388; 3736 76..8 55.4 I 19.6 0 2.6
San Pedro-unloading 1 barge 388 B 3736 .4-. 9** .05-. W : 4,3-11.5- 0.;-2.5* ,25-.69+ .0&3* .33:.89
San Pedro-stokagk 388! 3736 9.1 0 :I o 0:0 0

Fugitive

0.80
0.21
0.09

0

0.02

:
0
0
0
0
0

0.84
0

0
0
0

*Tug stacks ‘Barge pumps



Table A-7. EMISSION RATES FROM OFFSHORE PLATFORMS, 1986. NORMAL TANKERING

EHI S S  I OMS, kglhrperplatform

L O C A T I O N UTH TMC Uox co S02 TSP

E N Fugltlve Diesels J&es Dfesels Diesels Diesels Diesels

NW OCS - TIDELINES 1 : ::
0.7 !

s
South El woc$d 232 ; 3808 8.4 ; 1.1
Sunmwland 263 ; 3808 0.1 : ~:: ~:: ::: 0.1 k;
Carpentaria 268 : 3805 0.1 ::; ~ 0.4 0.2 0 . 2
Other (1) 187 ; 3812 0 !6 0:1 1.75 0:1 0.05 0.05
Other (2) 192 ~ 3815 0 88 0.1 1.75 \ 0.1 ::: 0.05 0.05I1 t i

OCS ACTIVITIES - NON SALE 48 I: II :
Cagetiria (Henry) 266 ! 3803

1I 1.4 ; 0.8 0.3
288 ; 3776 ::: ! ::; o I 1.2 ;:! 0.45 :::5

Dos Cuadras 26o ; 3803 ():; ~ ::; I

1]

1.05
Santa Clara N 278 ; 3784 2::; ~ ;:: 7:4 ‘ %
Santa Clara S 279 ; 3778 I 42.9 ~ 11.4 ::;

1
Santa  Ynez Hondo) 208 : 3804 ::: ! 2::: 81.1 ~.: 3::! 14.3 1::$
‘ S a n t a  Ynez Secata Pescado) 192 ; 3806 4.2 ; 1:.: 35.9 ~ 13.6 6.3
Santa Rosa Island  (#l and #2)

[

See Table A-9 0.1 : 0:4 0.35 0.15 ::;5
Santa 8arbara  Island  (#1, 2 and 3)

I
for  locatton 0.11 0:32 1:: : 0.4 0.37 0.17 0.17

Tanner/Cortez  (41 throu h  25 )
!

of eavh 0.57 ~ 1.71 8.7 I 2.4 1.95 0.91 0.91
San Pedro (#1 through 8 platfbrm 0.47 : 1.40 3.8 ; 2.0 1.6 0.75 0.75

1 I I
OCS ACTIVITIES - SALE48 : t #I II

Santa Barbara Channel (41 through 7]

[

SeeTkle A-q I 4.8 12.6 ~ 22.3 7.9 3.0
Santa Rosa Island (#l) for location
Santa Barbara Island (#1)

;;; j 2.5 6.7 ; 19,0 1.8 ;:;
of each :.: : ;.; 18.2 ::; 1 . 7

Tanner/Cortez  (#1 throu h9)
!

latf~ne !
) :. k: ~ 21.0 6.9 H 2.7

San Pedro (W through 3
.

: :;.: 2.2 2.4
San Diego/Dana Point (#1 through 3) ::: [

i
I 1::? ii:: ~ . ::; 2.2 1.6I
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Table A-8. E!41SSION RATES FROM SBNS, 1986. NORMAL TANKERING

L O C AT I O N

OCS ACTIVITIES, NON SALE 48
Santa  Barbara Channel (42. 3)

.
S a n t a  B a r b a r a  I s l a n d

OCS ACTIVITIES, SALE 48
Santa Barbara Channel

Santa Barbara Island

San DiegO/Dana  Pc41nt

—. .  -

UTN

E N
1
1

S~ tsbie A-5
foy  location
Of;each SW

2N \ 371Q
2W : 3710

221 ~ 3795
-221 “: 3795
~o$ ; 3721
3@ ~ 3721
456 ~ 3623
456 ~ 3623

Activity

Storage
Tanker loading

Storage
Barge loading

Storage
Tanker loading
Storage
Barge loading
Storage
Barge loading

THC

Fugitive Ships*
t
:

% . 3 : 0
630 ~ 0.6

4.1 ~ o
173 : 0.2

:~.g : 0

538.5 ; 0.6
3.1 ~ o

169.5 ~ 0.02
8.32 ; O

166.5 ; 0.02

*From tanker stacks during tanker loading and tug stacks during barge loading

vi ,?

EMISSIOMS,Kg/hrperSB14
N

Process
ox

Stocks Ships*
t
:

‘40.9 ~ o
40.9 ~ 9.2

2.8 [ ()

2.8 ; 0.1
:37.6 ; O

37.6 ; 9.2
2.45 ~ O
2 . 4 5  ~ 0.05
6.54 ~ o
6.54 ~ o.~

co
Ships*

o
0.36

0
0.02

0
0.36

0
0.02
0

0.02

-3q
Ships*

o
76.0

0
0.06

0
0.76
0

0.06
0

0.06

-TSP
Ships*

o
4.4

0
0.08

0
4.4
0

0.03
0

0.03

‘.

.,.,, .’,. ,,”



JQ.8

3 Jv4
J C 2+
Jr5

Table A-9. EMISSIOII RATES FROM ONSHORE OIL AND GAS PRODUCTION ACTIVITIES, 1986. 100% TANKERING

Production Activity

Non OCS - Tidelands
South Elwood
Sumnerland
Carpi nteria I Dos Cuadras

HOther 1
Other 2

II
Belmont gas
Belmont oil

Los Angeles & Tidelands + Non Sale 48 OCS
Huntington Beach - loading and processing
Wilmington - 1 oading and processing
San Pedro - storage only
San Pedro - unloading 3 large and 1 smal 1 barges

Los Angeles Tidelands + Al 1 OCS Sales
Huntington Beach
Wilmington
San Pedro - storage only
San Pedro - unloading 3 1 arge and 2 smal 1 barges

EmissiQgj K~/hr
UTH THc NOX co S02 TSP H2SIo Gas 1P Gas

EIN Fugitfve Turbines ~S~~
;Flare

Turbines ;’Stocks

2$: ~ :.; o 0.01 !0.73 o 0.33
lk108  1 7.9 0 0 ;0.46 o 0.21

2:8 ;16:5 o 0 . 7 0  :0.20 0 0.09
182 ;3818 0.12 0 i 0.23 0
204 ;3818 12.4 ly.: : 0.3 0 ooo~ ~:.;: : 0.00
391 :3745 0 0 0.00
397 ~ 3735 ::; “o : 1.! o 0 : “ o oi, .

i! -- l--- I
i
I I I i8--- I. I__

4(
;~ j ~;j6 1141.8

388 ~ 3736 14.5+  38.i
I (13*1**
a ill

409 ; 3723 16.8
388; 3736 114~.8
388:373”  -

388; 3736]2

Is
1
t II

7.5 ; 14.8 0 0 :0.5 0 0
1 0 6 . 8  :26.6 0 0 ;7.7 o 0

J6 I 2 5 . 3
43 1** ~ o !*

0:0 0 0
t2 . 7+ 9.:* 2,6- ~0.5* 3.3 0

I
18 I 3. 5** “:” o

* Tug stacks
** Barge pumps

, ,.,.
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Table A-10. EMISSION RATES FROH NON-48 SALE PLATFORHS --

. . , -.
UTM

L O C A T I O N

Ion OCS - Tidelands
SOU~h Elwood
S@ierland
Carpen

ri

Other 1
id

ct:~;;n  2
ffshore

Huntington Beach
Wilmington
Other

ICS Activities - Non Sale 48
Carpenteria  ( H e n r y )  - “-
Hueneme
DOS Cuadras

~1
Santa Clara N
Santa Clara S
Santa Ynez

\

ondo)
Santa Ynei Secata F?escado

iSanta Rosa sland (#1 and )

~~?fi?$ ~~pkf” 3)

* See Table A-5 for locations of

:
E!N

232 : 3808
263 ; 3808
268 ; 3,805
1.87 I 3812
192 ; 3815
420 ; 3 7 2 3
39.6 ; 373.1
392 , 3735
368 ~ 3745

z~~ ~ 3@3
2W : 3776
260 I 3803
278  ; 3784
279 ; 3778
208 a 38!X
1:2  ~ 3%6
*,*
*:*
* ●:I1

:

279 ~ 37;9
3~8 ; 37~2
*:*
*:*
~

L%,.  ,... EM*5S
THC

FuQitive  i Diesels*

ndividual platforms.

whc,per-pl.a$$o  iI. . . . .
No.. -mT--T

x

Gas ;
Turbines : Diesels

:*
I ;:!
1
t
I
I t 7
a

: I::
~ $]
8.i
n

:
y~

:
.; 6.3I

! 1!::
; 38.9
I 17.2
: 0.45II f.~7

: 2:0
:
! 22.4
: 19.0
: 18.2
0 21.0
: 20.2
i 18.1

Diesels

2 . 4
0 . 2
0 . 4
0.3
O.*
0.5

$!
.

0.6

::!
7.4

2:!
13.6
0.35
$.87

1:6

7.9

::;
6.9

$:i

Diesels

H

8:85

;:$5
2.7
4.8
0.1

d.3
0.45
:.;

.

it::
6.3
0.15
0.17
0.9
0.8

3.0
~.:

2:5
2.2
1.4

v
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Table A-11. EMISSION RATES FRON SBHS, 1986. 100% TANKERING

Location

OCS Activities, Non Sale 8
tSanta Barbara Channel #l, 2 and 3)

Santa Rosa Island

Santa Barbara Island “

Tanner/Cortez  (#1, 2 and 3)

San Pedro

OCS Activities, Non Sale 48 and Sale 48
Santa Barbara Channel (al 1 5)

Santa Rosa Island

Santa Barbara Island

Tanner/Cortez  (all 4 )

San Pedro (#1 Sale 35)

San Pedro (#1 Sale48)

San Diego / Dana Point

Activity

!

THC

Fugitive !Ships*

126.3
635.

1,397.
3.9

515.
3.6

172.
84.6

248.
533

40.2
554.

110.1
632

1,394.
7.7

522.
6.7

178
60.4

289
574.
40.2

554.
25.0

539

17!::

iI o
; 0 . 6
: 0.01

0
~ 0.01

0
1 0.01I o
: 0 . 6
: 0.01
: 0
: 0.01
:1# o: 0 . 6
: 0.01
: 0
: 0.01

0
j 0.01I o
: 0 . 6
: 0.01

0
~ 0.01

0
~ 0.01
I o
: 0.01

* Fran Tanker stacks during tanker loading and tug stack+ during barge loading.
- See Table A-5 for locations of individual SBkis.
- Barges not loaded simultaneously at Santa Rosa and Santa Barbara Islands.

T

Process ~
Stdcks !Ships*

54.4 ; o
54.4 ; 9.2
5!.: ] 0.1

. 0
: 0.1

1:!
2.8 ~ O.0~

41.1 0
41.1 ~ 9.2
41.1 I 0.1

0
~:1

:
: 0.1
:

47.7 : 0
47.7 ; 9.2
41.7 : 0.1

5.9 I
5.9 : 0.1°
:.: : 0

: 0.1
48:8
48.8 ; ~:~o
48.8 ,
32.4 0 0
32:4 ~ 0.1
19.6 , 0
1:*: : 0 . l

6:5 ; O.~

a

ihips*

0.3:
0.02

0.+

0.01

:.;

“ o
0.02

0.3:
0.02

0.2

0.0;

0.36
0.02

0 . 0 ;

0.02

0.0?
-

S02

5hips*

?6.0°
0.13

0 . 1 :

0.06

76.0°
0.13

0 . 1 !

?6 .0°
0.13

0.1!

o.1~

76.0
0.13

0. 1!

o. 1!

O.J

——
TSP

w

4.4°
0.07

0.09

0 . 0 !
0

:::7

0.09

0

1:87

0.0!

0.0:

l:i7

o.o~

0.07

0.0:

I
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Table A-1 2. LOCATIONS FOR OTHER PROPOSED PROJECTS

Proposed Project
SOHIO-port  location
ELK Hills terrnj:nal
LNG U n l o a d i n g - O x n a r d

LNGUnloading-~t. Conception,,,
Vaca Tar Sands
Space Shuttle

UTM
~ ~
388 3734
295 3781, ~~
294 3784 .,
182 3817

.,

304 3786
172 3847

“,.
..

i

.

A-12
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APPENDIX B
‘%

INTRODUCTION

The purpose of this appendixes to present the meteorology and background method-

ology and, for all scenarios presented, the emission source inputs used by the modeling

along with their respective UTM coordinates (modified). The model run results are too

voluminous to present here, but are available upon request.

The remainder of this appendix will proceed as follows:

L Meteorology

II. Background

111. Emission inputs

B.L METEOROLOGY

The sources were grouped into three regions as shown in Figure B-1, and the

meteorological data used were defined separately for each region. For the short term

average (1-3 hours), wind directions were taken to be directly onshore for Regions I and 11.

This would allow maxim urn pollution impact inland. However, because of the distance

from land, sources in region 111 would have no significant contribution even with a direct

onshore flow. Therefore, wind direction in this region was taken to be north-westerly,

which is typical in that area (U.S. Dept. of Commerce, 1965).

Mixing height for the general area had to be selected with additional care. It should

be kept in mind that the worst mixing height is a function of the final plume rise of the

emissions sources, and that no single height is worst for every source. Therefore, the

mixing height should be high enough such that it would not be easily penetrated by most

sources and should be low enough to permit minimal vertical mixing. It was determined

that an average mixing height for the area would produce a combined worst-case situation

for all sources.

Other met eorological parameters were determined through the use of EPA’s com-

puter PTMAX model. The results are tabulated in Table B-1. The 3-hour worst meteoro-

B-1



B
E

C
IO

L
I

@
7

m

0

-IJ

-I
r

H
-J

% I

I

1

I
I

!’ I

I
I

1
\

I \

I
\

I

I
I
I \

I I
I I

~— ———. 7
I I

r- ’ \~+’’--J : \I .4 A
ri [

I

I L

.——  -— --—  -—. 1-~___-’—–-..  - ‘-7.”’ / ,
I

. >/
I ,

I / i.I /
I /(

-.
I

/
I

I

@

/’.

t /
1. --LA

-WI

.
●

●

☛

B-2



- ‘r’-”=”---

+ TABLE B-1. One-hour worst meteorology for three subregions of the study area.

I WD

Region I 210

Region II 215

Region III 300

Stability Mixing
WS (mlsec) class * Ht. (m)

0.5 4 580

0.6 4 580

0.5 4 580

* Defined by Pasquill-Gifford  stability class designations (Turner, 1970 ).

1

9

*

B-3
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logical data were just extensions of the worst l-hour meteorological data into a longer I

period with very slight variation. The data are tabulated in Table B-2. 1
●

The worst 24-hour meteorology was selected as having offshore flow for 8 hours and

onshore flow for 16 hours with an average wind speed of 2 m/s (Kauper, 1977). A synoptic s.

sit uation that COUI d produce this airflow condition would be following a Santa Ana w

condition. Santa  Ana conditions occur during the fall,  winter and spring months and are

dry northeasterly winds flowing from” the desert regions to the coastal area (Rosenthal,
,

1972). The inversion is very low and strong at this time (Koutwik,  1968).

,.
A study done by the California Air Resources Board (1975) determined the percent

of time specific airflow patterns occurred in the South Coast Air Basin. The Santa Ana

condition was found to occur 1% of the total annual time.

B. II.

The 24-hour meteorology is presented

BACKGROUND CONCENTRATIONS

in Table B-3.

Worst-case background concentrations of CO, N0 2, S02, and total suspended

particulate (TSP) were estimated for 1976 in order to determine compliance with Federal

Ambient Air Quality Standards. This was done using a proportional technique in which

peak concentration is assumed proportional to emissions in an air basin:

x  P,1986 .  Qp 1986,

XP,1975 QP, 1975

where:

x p, 1986= Maximum concentration of pollutant P in 1986.

x p ~ 975 = Maximum concentration of pollutant P in 1975.
9

*
●

‘P, 1986 = Emissions of pollutant P in 1986.,

QP, 1975 = Emissions of pollutant P in 1975.

B-4
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TABLE B-2. Three-hour worst meteorological data.

. .,,.
‘., .

,, ..”

Stability “” Mixing
WD (;fsec ) Class * Ht. (m)

Region I

2 1 0 . 0  - 0.5 4 ~go;o.  “

200.0 0.8 4 580.0

220.0 0.6 4 580.0

I Region II

210.0 0.5 4 580.00

230.0 0.8 4 580.00

215.0 0.6 4 580.00

I Region III

300.0 0.5 4 580.0
310.0 0.8 4 580.0

290.0 0.6 4 580.0

* Defined by Pasquill-Gif  ford stability class designations (Turner, 1970).

-. . .

B-5



TABLE B-3. Worst 2’4-hour  meteorology data.

Wind Mixing
Wind Speed Stability Height

Hour Direction (m/s) Class (m)

Region I

000.0 4 5 . 0 0.5 5 400.0

01 15.0 1.0 6 400.0

02 30.0 1.0 6 400.0

03 15.0 0.5 6 400.0

04 30.0 0.5 6 400.0

05 45.0 1 . 5 5 500.0

06 30.0 1.0 5 500.0

07 45.0 0.5 4 580.0

08 180.0 0.3 4 580.0

09 210.0 0.5 4 580.0

10 200.0 0.8 4 580.0

11 220.0 0.6 4 580.0

12 220.0 l.O 4 580.0

13 230.0 2.5 4 580.0

14 210.0 2.0 4 580.0

15 210.0 2.0 4 580.0

16 210.0 1.5 4 580.0

17 200.0 2.0 4 580.0

18 .180.0 1.0 4 580.0

19 180.0 2.0 4 580.0

20 200.0 2.5 4 580.0

21 200.0 0.8 4 580.0

22 210.0 0.5 4 400.0

23 180.0 0.5 5 400.0

B-6



.;

-. TABLE B-3. (continued)

Wind Mixing
Wind Speed Stability Height

Hour Direction (m/s) Class (m)

Region 11

0000 60.0 0.5 6 400.0
01 35.0 1.0 6 400.0
02 45.0 1.0 6 400.0
03 30.0 0.5 6 4 0 0 . 0
04 45.0 0.5 6 400.0
05 60.0 1.5 5 500 ● o
06 45.0 1.0 5 500.0
07 60.0 0.5 4 580.0
0 8 210.0 0.5 4 580.0
09 230.0 0.8 4 580.0
10 215.0 0.6 4 580.0
11 230.0 1.5 4 580.0
12 240.0 1.0 4 580.0
13 240.0 1.5 4 580.0
14 230.0 1.5 4 580.0
15 230.0 1.0 4 580.0
16 230.0 1.5 4 580.0
17 220.0 2.0 4 580.0
18 200.0 2.5 4 580.0
19 205.0 2.5 4 580.0
20 230.0 1.0 4 580.0
21 210.0 ‘ 0.5 4 580.0
22 200.0 0.5 5 500.0
23 180.0 0.5 5 500.0
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Thus, maximum concentrations of

1975 values using the ratio of 1986 to

po~lutants  of concern in 1986were  scaled from

1975 emissions. Scaling factors were derived *“

separately for Santa Barbara Count y, Ventura County, Los Angel es-Orange-R iverside-San *

Bernardino Counties, and San Diego County. Stationary and area source emissions and

vehicle miles travelled  (VMT) were assumed to grow at the same rate as population. -“
Motor vehicle emissions were determined by multiplying projected VMT by a composite * $3

emission factor. Population growth factors from 1975 to 1986 ar~. as follows:

LOS Angeles County: 1.22 (Nordsieck, 1974)

San Diego County: 1.31 (San Diego Air QuaIit  y Planning Team, 1976)

Sarita Barbara County: 1.14 (Eschenroeder, et al, 1976)

Ventura County: 1.34 (Berberio, 1977)

Composite motor vehicle emission factors, derived from AP-42 (U.S. EPA, 1976), are

shown in Table B-4.

Total emissions were determined for 1986 and compared to 1975 emissions to derive

the worst-case background correction factor. These factors are shown in Table B-5 and

were applied to 1975 maximum l-hour averages of CO, N02, and S02 and to maximum 24-

hour averages of TSP. These 1986 worst-case background levels are represented spatially

in Figures B-2 through B-5. These factors were also used to determine the annual

average background concentrations for N02, S02, and TSP.

B.III. EMISSION INPUTS

Stack characteristics are presented in Table B-6. Values for the stack characteris-

tics were obtained from Stout (1977), Burklin  (1977), Exxon (1977), and PES (1977). \

Table B-7 contains a listing of the emission source inputs for all pollutants for non-

Sale 48 (existing in 1986 including Sale 35) and Sale 48 for both normal and 100% * ‘

tankering, other proposed major projects, and proposed worst-case accidents, broken down
e

for all three analysis regions. Included in the listing are the emission rates for. the

pollutants N02, TSP,  S02, CO, and I-12S, the particular stack characteristics, and the .

source location in UTM coordinates (modified). *

f):
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TABLE B-4. Composite motor vehicle emission factors (g/mile).

Pollutant Emission Factor

1975 1986

San Diego/ Other San Diego/ Other
Ventura Cnty. Counties Ventura Cntys. Counties

co 34.37 33.00 8.50 8.55

NOX 4.67 5.14 2.50 2.46

TSP 0.58 0.58 0.36 0.36

so 0.30x 0.30 0.32 0.32

.
4
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. .

TABLE B-5. factors used to determineMultiplicative
background from 1975 levels.

LA-OR-SB-RIV

Ventura County

(-O**

Santa Barbara Co.

San Diego Co.

Location
NO x

0.755

1.045

0.614

0.853

co

0.408

0.532

0.351

0.403

TSP

1.021

1.248

1.025

1.294

+s
Los Angeles-Orange-San Bernardino-Riverside Counties

Sox

1.233

1.347

1.180

1.318

.
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‘ 1-

TABLE B-6. Source stack characteristics.
u

HP TS Vs D

Stack (Stack Ht. ) (Stack Temp. ) (Emission Vel. ) (Stack Diam. )
Type m ‘K mis m

Diesel Engine 50.0 741.0 25.0 0.1

Gas Turbine 50.0 770.0 50.0 0.3

Flare Stack 60.0 1240.0 60.0 0.61

Loading Tanker Stack 25.0 433.0 7.7 1.0

Loading Barge or 7.0 433.0 2.0 0.3
tugboat stack

Ship Engine 50.0 741.0 25.0 0.1

Process Stack 100.0 700.0 5.0 0.6

Trim Heater 10.0 644.0 22.9 0.75/l .24*

Peaking Vaporizer 10.0 330.0 22.9 1.87

Sea Water Heater 10.0 644.0 22.9 4.39

Steam Generator 12.2” 333.0 5.8 1.2

Single Buoy Moor , 10.0 700.0 5.0 0.6

Electric Generator 75.0 756.0 22.9 0.3

.’
; ,f. .
; ,.;

.?
,.-
~.

,,
1 -’

,

,:

,,.

>

. * .78 for LNG terminal at Oxnard and 1.24 at Point Conception.k
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TABLE B-7. (Continued)
Location
UTM (m)Emission

Rate
(gm/see)

Stack
He&ht

Stack
‘ I ’ m .
?fK

Stack ~
D i a m e t e r

(m)

0,1
001
0 . 1
0 . 1
0 . 1
0.6
006
0 0 6

x Y

0,694
Oeb~4
~wb94
0.694
0,694
11,417
11.417
11.41-7

50, ,
50 ●

50, ~
50.
50  *
1 0 0 * ”
iuoo’
10UO.

7 4 1 .
7 4 1 .
741;
741.
7 4 1 .
7 0 0 .
7 0 0 ;
7 0 0 .

298 ●

302,
302,
3L6e
288*
274,
291s
316.

3612,
36120
36113Q
3619.
3 6 0 6 .
3643.
3629.
3 6 1 7 .

25,  .
2 5 .
25,
2 5 .
25*
5 . 0
5 . 0
5 , 0

f4&J  10.O%TANJ(ERING  SOURCES
50, ~ 741,
500  : 7410
50 * 7 4 1 .
50, 7 4 1 .
bo . 74i.
50. 4 741.
kill ● 7 4 1 .
30, 7 4 1 .
!)OO 7410
iUU. 709.
1(JU* 7 0 0 .
1009 7 0 0 .
Loo: 700.

,7. ., 4 3 3 .
7 . 4 3 3 .

5.633
5.633
5,833
5.633
5,833
5.&33
!3*ti33
5*&33
50533
15,5!M
1.5,550
13,55LI
13.550
2.5!)6
00048

0 . l
001 “
0.1
0,1
001
0.1
0.1
O*1
0,1
0 , 6
0,6.
0.6
0:$

.3

263,
279.
289?
2 7 8 ,
293,
3 0 4 .
285 ●

322,
3 0 0 *
274.
291,
3 1 6 ,
302,
291o
3 0 2 *

3652.
3640.
3643.
3623,
3621.
3620.
3612.
3612.
3600.
3643,
3629.
3617.
3599*
3629.
3599 e

2 5 .
2 5 ,
25.
25*
25o
2 5 .
2 5 .
25-.
25 ●

5.0
5 . 0
5,0
5*U
“2.
2*

0 . 0

ALc IIJLNT  SUURCE5

5 0 , 1 0 0 0 .5.5 1 0 . ‘291. 3629.

PoLLuTANT co

20.
U( J*”
b(l .
bu, !
:>U ●

5(.)  ●

ho.
‘:>(J ,
2(J,
boo
Mt.
‘5U ,
au ●

‘2U.
3U.
:>0,
‘Ju.
!>0.
so .
5[J ,
>().
>(J*
>U.

7f+A.
7410
7410
7 4 1 .
7410
7 4 1 .
7 4 1 .
74A ●
7+1.
741.
7*1.
74L.
741.
7 4 1 .
7 4 1 .
741,
741.
7+1.
7 4 1 .
7+1*
7f+L.
7 4 1 .
741.

23*
2 5 .
25.
25 ●

25 ●

25.
2 5 .
2 5 .
2 5 .
25*
2 5 .
2 5 .
25,
.25*
25,
25.
2 5 .
25.
25,
2 5 .
25.
2 5 .
2 5 .

0 . 1 5
0 . 1 5
0 . 1 5
O*15
0 . 1 5
0 . 1 5
0 . 1 5
0 . 1 5
O*15
0 . 1 5
0,15
0015
0 . 1 5
0.15
0 . 1 5
o.i5
O*15
0 . 1 5
0015
0 . 1 5
0.15
0 . 1 5
0015

B-18

224s
235.
298.
298.
298.
273.
276,
278.
284 ●

276,
284,
288,
276,
284,
288.
290.
295.
292.
288.
295.
302.
298.
284.

3?48*
3733 ●

3714.
3710.
37050
36*4  .
3b43,

3644.
3643.
3640.
3659.
3639.
36350
3635.
3635 ●

3 6 2 9 .
363o ●

3627.
3626*
3 6 2 6 .
3 6 2 5  ●

3 6 2 1 .
3b21 .
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TABLE B-7. (Continued)

Location
UTM (m)Emission

Rate
(gm/see)

o.?bo
0*75U

U*750
os7bLl
00750
09750
00750
O,uud

Stack
Fiei ht

1(m

Stack
T m .
ivK

Emission
Velocit
(mlsec 1’

Stack
Diameter

(m) x Y

289.
27a.
293.
309.
2850
322.
3000
3 0 8 .

3643*
3623.
.3621.
3620.
3612.
3612.
3600.
3721.

50.0
50,0
!)0,0
30,0
>0.0
ao*o
01).11
7.0

741.0
741.0
741el)
741.0
741.0
741.0
741.0
45.$.

2 5 . 0
25.0
2 5 . 0
25*O
25. tl
2 5 . 0
25.0

2.

0 . 1 5
0.15
0 . 1 5
0015
il.15
0 . 1 5
0 . 1 5
.3

IWJN  4M 100% TANKERING SOURCES

0.1
0 . 1
0.1
0.1
0 .1
0 . 1

● 3
.3
.3

0 . 1

384 s
394 ●

411.
432,
4430
455*
396.
456.
388,
3a80

3715.
37040
3707.
3694.
36t31  .
3623*
37150
3623.
3736.
3736.

50.
50.
so ●

50,
Ju .

7 4 1 .
7 4 1 .
7 4 A .
7 4 1 .
7 4 10

7 4 1 .
4 3 3 .
433.
4 3 3 .
7 4 1 .

25.
2 5 .
2 5 .
25.
250
25.
2 .
2 .
2 .
2 5 .

5(J ,
7 .
7 .
7 .
bu .

44 10U%  TAIWKERXNG  sOURCES

“?*A ,
7 4 1 .
7 4 A .
741.
7 4 1 .
7*1.
7 4 1 .
7*1.
741.
4 3 3 .
4 3 3 .

.25*
258
25,
25,
25.
2 5 .
25.
25*
25e
2 .
2 .

0.1
0.1
0 .1
0 . 1
0 .1
0.1
0,1
001
0 .1

::

263.
279.
289.
278,
293.
309.
2a5.
322.
3000
291.
302,

,3652.
3660.
3643.
3623.
3621 e
3620 e
3612.
3612.
3600.
3629.
3599 ●

ACLIIJLNT  S(JURCE5

lb. 50. 1000* 0 . 0 : 1o.. 291. 3b29  ●
. .
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TABLE B-7. (Continued)

Stack Stack Emission Stack
H$gft Velocity Diameter

‘?%’ (mlsec) (m)

OTHER MA30R. PROPOSED SOURCES

7 . 4 3 3 .
7. 4 3 3 .

50, ioooo
5(J. 10000

2 . .3
2 . . 3

rJ. (1 ! 10,
O*O 10.

P o L L u T A N T  TSP

741.
741.
7f-llo
74L.
74A.
“?4i.
741.
7+1 .
791.
741,
74i,
“7~+i .

.)( I,(.I -7~1. o
!Jti. u -/4 Lo[)
JO. (J 741.0
!}U. G 7+i. u
!>(J*U -/1+1.~
‘>ll. u [41.0
I*O UJJ.

25. 0.1
25. 0 ,1
25. 0.1
(259 0.1
25. 0.1
25. 001
L5* 0.1
25. 0.1
25* U*1
25. 0.1
.25* O*1
25. 0.1

iN(JF,  4~ lUU%  TANKERING S O U R C E S

7+10
74i .
741.
741.
7*10
7*1.
“?41 .
741.
7+1.
7+1.
-741.
741 *

L5.
25 ●

25.
25.
25.
25.
25 ●

25*
ci5.
25.
25.
25.

9.1
U*I
0.1
0.1
L1.1
2.1
001
U*I
U*I
O*1
0.1
0.1

Location
UTM (m)

x Y

3bfl, 3734*
388, 37*4*

457* 3023.
396. 3715.

420.
396,
392.
368.
394 ●

391.
$04.
394*
398.
389*
404.
405.

3723*
3731*
3735.
3745.
3723*
3719*
3715.
57140
371(J.
37(J9*
37(J4.
36999

384. 3715*
394. 37049
411. 37U7*
4 3 2 . 3b’)4.
443* .36dl .
45!). jt)za.
456* 36$?3.

4.2U0
396.
392,
368.
394 ●

3910
4 0 4 .
394 *
398 e
3 8 9 *
404.
4 0 5 .

57230
3731 ●

3735.
3745*
3723 ●

37i9 *

3715. ●

37140
5710.
3709.
3704.
s5nv9* *

*

a
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emission
Rate

*
*

Stack
HeI  ht

7(m

5L) ,
50,
50 ●

50,
500
!iU *
7 .
7*
“?,0
5.0,

TABLE B-7. (Continued)

Stack Emission
T
?7

Vclocit
K ’ ( m / n e tr

741. 25 ●

741, 25.
7 4 1 .  ““ 2 5 ,
7 4 1 * 25 ●

741, 25.
7%1, ‘ 258
4 3 3 . 2 .
4 3 3 . 2 .
4.35.. ,.. 2 .
741. 2 5 .

OTHER MAJOR PROPOSED SOURCES

7 . 4 3 3 .
7 . 4 3 3 .
75. 756.

5 0 . 1000,
5 0 . 1000,

!>U.
>(I,
!100
‘2(J.
bb,
:>U .
J1).
‘>U.
!JU*

.>U.
‘>(J ,
au.
>IJ.
5(J,
bu.
:>U.
2(J .
bL1.
bb  .
50.
!)(J.
b(j .
:> (J.
:>b.
:)(/ ●

J(JO

74L.
7 4 1 .
7 4 1 .
-?41.
7 4 1 .
741.
741.
741.
7%L.
7 4 1 ,
741 ●

7410
7 4 1 .
74i,
‘?41 .
-/41.
741.
741.
741,
741.
7.+1 .
741.
“{41.
7 4 1 .
741,
7-+1.

Location
Stack UTM (m)

Diameter
(m)

0 . 1
0 . 1
001
0 . 1
0 . 1
001
.3

.95? ‘
L1 *.1

x

384.
394 ●

4119
4 3 2 *
4 4 3 .
4 5 5 *
396 ●

456.
3 8 8 .
388.

2 . .3 388.
2 . .3 388.

2!2.9 0.3 388.

0 . 0 10. 457.
0.0! 1 0 . 396,

REGION I I I

POLLUTANT 502

25.
.259
25,

25.
25.
25.
25.
258
25.
.25.
25*
db.
.25*
25.
.25.
.25.
25.
25.
d59
25.
25.
25.
25.
25.
25.
25.

. 1 5
● 15
. 1 5
015
● 15
.15
. 1 5
. 1 5
. 1 5
*lb
. 1 5
● 15
015
. 1 5
.15
● 15
.15
.15
. 1 5
.15
. 1 5
015
*I5
.i5
● 15
.15

,22~*
235.
29a.
298.
298.
273,
276.
278-
284.
276.
284.
2et3.
270.
284.
288.
2900
295.
292.
288.
295.
302.
298.
2849
294.
294.
298 m

Y

3 7 1 5 .
3 7 0 4 .
3 7 0 7 .
3 6 9 4 .
3 6 8 1 .
3623.
3715*
3623.
3736.
3736.

. .

3734  ●

3734 ●

3 7 3 4 .

3 6 2 3 .
37a5*

3748.
3 7 5 3 .
3714.
371O*
37059
364+ .
3 6 4 3 .
3644 w
36439
3640.
3639.
36.59.
3635.
3bb5e
3635.
3(329 .
3 6 3 0 .
3 6 2 7 .
36.2b e
3 6 2 6 .
3625.
5b.21  ●

3621.
361b.
3612.
.3612.
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~ TABLE B-7. (Continued)

9

* Emission Stack Stack Emission Stack
Rate Height T m .

(v
Velocity Diameter

(gm/see) (m) K (m/see) (m)

U.75U buo 71+1 . 25. U*1
u.7bti !>U ● 74A, 25 ● 0,1

1.2(2< 7 . 433. 2 , ● 3
0.019 7 . ~33* 2 . ● 3

Location
UTM (m)

x Y

32’2. 3612.
3.00. 36u O0
291o 36Z9  ●

302s 35998
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Emission
Rate

(gmhec)

0,139
1.011
2.8f39
0.056
0,722
0.722
0.722
0,722
0.722
(J, 7L2
0.722
0. ?22

1.75Q
10750
i*7bu
1.278
1.27U
1*.2’7ti
U.uuo

0.139
l*oLi
2 * 8b9
(I* IJ3U
09444
(3.44*
0.4++
U*444
U*4++
1.1*444
0 . 4 4 4
0.4$+

1.730
l*7bu
1.?5U
1.27d
1.478
1.2-/6
0.022
t?, bbb
O.(JiJb
U. IJU3

Stack Stack
Hei ht

1
T m .

(m ?YK

NON 48  SOURCES

Uu,
‘Ju,
so  ●

!JO ,
50,
bo.
‘JO  ●

50.
‘Jo ●

>U,
3(J.
au.

741,
741.
741.
741.
74A.
7 4 10

741*
741.
741.
741.
741,
741*

4U SOURCES

!)LI , 741.
!)U. 74A.
!J~  , 741.
>0, 741,
bu, 7~1,
!20. 741,
7 . 4 3 3 .

TABLEB -7. (Continued)

Emission Stack
Vehxit Diameter
(m/seCl’ (m)

PoLLuTANT CO

25 ●

25.
2 5 .
2 5 .
25.
25.
2 5 .
25 ●

25.
2 5 ,
25.
25*

O*1
001
0.1
0.1
0 .1
061
O*1
0 . 1
O*1
0 .1
091
O*1

25. 001
d5t 0 .1
25. 0.1
2s. 001
!25 ● 0 .1
25. 0.1
2 . .3

741,
741.
791,
7Qi.
7 4 1 .
741.
-ff4L.
741,
7-+1.
7 4 1 .
“?4L.
741.

’25 ●

25.
259
25.
25.
25.
25.
L5 .
25.
25*
25.
25*

>(J  ●

Ju ,
>U ,
3(J0
31J.
30.
r .
,J(j ,

7 .
7 .

7+L.
7+1.
7+1.
741.
7 4 1 .
“/41 ●

43a.
74L.
4 3 3 .
433.

lib,
25.
25.
d5*
25.
.23.
c?.
25,
2 .
2.

0 ,1
0.1
0 . 1
0.1
0.1
().1
0.1
0.1
O.i
0.1
U.1
O*1

0 .1
0 .1
O*1
i l l
0.1
J*1
.3
O.i
.3
● 3

Location
UTM (m)

x Y

420.
396.
3920
368.
394.
3919
4048
394.
398.
389.
f+04e
405,

3723.
3731 ●

373!5.
3745 e
3723.
3719.
3715.
37149
3710.
3709.
37(14*
3699.

384  ● 37159
394, 37U4*
411. 3707  ●

432. 3694.
443s 3661.
455* 3623,
456. 3bz3  .

420,
396.
392.
368.
394.
391.
I+ol+.
3Y4 *
398.
389.
404.
405.

3,84  ●

394.
411.
432.
4430
455.
3&8 .
388.
396.
456.

3723.
3751 *
3735,
3745*
5723.
3719.
3715.
3714.
371O*
3709.
3704.
3099.

371!3.
37049
37117.
36Y4*
36dl D
3623.
3736.
37.j6.
3715*
3623  ●
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TABLE B-7. (Continued)

Emission Stack
Velocity Diameter
(mlsec) (m)

PoLLuTANT  TSP

ho .0
‘J(l. u
boeo
5UOIJ
W*O
bu. u
bu, o
!iLl .0
bu ,,(J
bu. o
~Jo.o
bu. u
QU. (J

!IU. (J
!JO. u
:> LI. O
5U. O
!>U, O
ho*lJ
20.0
2 5 .

741. U
7 4 1 . 0
7 4 1 . 0
741*U
741.0
7 4 1 . 0
7 4 1 . 0
741.0
7 4 1 . 0
741.0
741.0
7+1. U
7 4 1 , 0

744. U
741. (J
7410iJ
-/41.0
741*U
-/*Aolj
74 LOIJ
4 3 3 .

25*u
25OU
25*O
250 O
25.0
25*U
25*U
25.0
25.0
2b. u
2500
25*U
25. (J

0.15
0015
0 . 1 5
0 . 1 5
U015
0 . 1 5
0 , 1 5
0 . 1 5
0 . 1 5
0 . 1 5
0 . 1 5
0.15
0015

25.0 U015
25*U 0.15
25. (J 0.15
25.0 0.15
2580 0.1s
25*O 0.15
2 5 . 0 0 . 1 5
7 . 7 1.

t.(It{ 4tJ 100% TANKERING SOURCES

‘dtJ ●

Jcl.
‘ah.
:lfJ ,
‘bu ●

‘>U .
‘au .
‘au .
bu ,
30.
5(J.
‘JU*
bu.
buo
bu.
‘>IJ ●

!){1 .

741.
7+1.
74L.
741.
741,
-/41.
7*1.
741.
741.
741.
7+1.
741.
741.
74A.
741.
741.
“/41 .

25. U
45*U
25*U
2 5 * U
2 5 * U
2!500
25.0
<5*U
2 5 . 0
25.0
25.0
25*U
25*11
25. (J
25*U
25,0
Z5. U

0 .1
0 .1
0 . 1
0.1
0.1
0,1
0.1
U*1
0.1
0.1
001
001
0.1
0.1
0 . 1
0 .1
O*I

U.1
0.1
J.1
0.1
001

B-27

Location
UTM (m)

x Y

232.
2630
268,
187.
192.
266 ●

260,
280,
278.
279,
200.
192.
287.

162.
184.
213.
219.
258.
270.
272.
221*

232.
263.
268s
187,
192.
266.
288*
2buo
278,
279.
208.
192.
224.
235.
298.
298.
298s

3808.
3808*8
3805.
3812*
3815.
38fJ3.
38o3.
3776 e
37W+  ●

3778.
38(J4.
38060
3795.

3809.
37949
3782.
37959
3796.
3777.
3792 *
3795 ●

3808.
38U8*
3805.
3812*
38150
38U3*
3776.
3803,
37&4  ●

3778.
38U9*
38U6#
3748 ●

3733.
37A4.
37100
3705.

1 6 2 , 38U9.
1049 3794 ●

2130 37t12 .
219. 37’35 ●

2 5 8 . 3796.

+.,
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TABLE B-7. (Continued)

“., ,

Location
UTM (m)Emission

Rate
(gm/see)

Stack : “Stack;.~ ~“ “;”.:: ;.:. ;::;:;gf’ Stack
Ilei ht

~ (w(m ,. ..,, :, .K ;..: (Ild ““R’”. . x Y
.

‘Ju , “’ ““741. 25. 0 . 1
50 * 74.1 ● 25. 0.1
!Jtl , 741. 2 5 . O*1
50. 741i 25* O*1

y3,3* ,. ;
:: 433; “: % , ~ :;
2 5 , 4 3 3 .  ‘%::: 7.7,Y, ..’i.

,  .,:;:; :..:,,..” . . ,. :.,.,,: , :.,
OTHiR  MAiOR’  P“ROiOSED  SOURCES

. .

Oout$%
u ;.3(396
0. tit)ob
U,472U
09U19
o*olJtJ
ledL2

270.
272.
2 1 9 .
308.
2 0 9 .
2 9 8 .
.259*

3777.
37Y2 .
3759.
3722.
38039

@

;;;; ;

*
7 . 4 3 3 .
7 . .%33 .
75, 756.’ ,
i~,~ 333.

.  . . . ’ .,

2 . .3 295. 3781,
2. .3 295, 37818

“::. 22 ● 9 0,3 2 9 5 . 3781  ●

,, .<:& ,“ ;,., . $.2 3040 3786.
:,.; ,,, ,. “,. ,... ,.. .,- .’).
. . . . . ~.,

..’.

‘lb,., 0.0 10. 208. 38113.

.. . . . :.
NEG1ON  11

POLLdr ANT S02

!>i.1 ,
:*O.
!JU*
!}0.
bu,
!)U* ‘ ‘“
:)U,
5U.
!)U*
b c ,
!)(J  ●

:)0 ,
t)u ,
bus
I>(J  ,

741.
741.
7+1,
741.
741.
741.
741.
741.
741.
7*1.
741.
74L0
124[).
124U*
12409

25.
25.
259
25.
9?5.
<5.
25 ●

25.
d5*
25*
25.
25.
b(l .
b~ .
60  ●

U*1
0 .1
0 , 1
O*1
0 . 1
0.1
0 ,1
0 .1
0.1
0 . 1
0 . 1
U.1
0.61
0 . 6 1
0.61

420.
396.
392.
368.
39Q *
391.
404.
394,
398.
389.
404.
405.
391*
388.
409.

3723.
3751 ●

3735.
3745 ●

3723.
3719.
3715.
3714.
3710.
3709.
3704.
3699.
379!5.
37.36.
3723.

364.
394 ●

411,
432.
443.
455,
456.
388.
388.

d

3715. d
3704.
3707.
.36940
3681.
3623. .
3623o 4
3736.
37~b.

!)U ,
bus
>0.
5U *
!)0.
!)U #
7.(I
U(J ,
:)U.

74i.
74i.
741.
7 4 10

74i*
741.
433.
i240.
-/41 .

25.
25*
25*
25*
25*
25.
2*
008
25*

0 ,1
0.1
0.1
0 .1
0,1
0.1
03
0.61
0,1

I,{ji,  4U Jt]u?& TANKERING  S O U R C E S
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.’.

.
. .

~.”.
,,

, . .
.

. .

Emission
Rate

(gm/see)

0 , 5 6 7
0.567
0.111
0 . 7 2 2
1 . 6 1 1
O.lb?

1.053
10 LI53
L.053
1.053
l*ob3
1.053
1.053
lo Li53
0.300
29. bb7
&?. Ub3
0.5bl
7*3t+9.
4.lii

1077U
1*778
1*776
4.139
4.139
4.139
1*6A7
5*q44
15.389
5.611
b.bil
S.t)ll
5.u2&!
5.uL?t+
5,1J2&
0.U17

(). lol
2.U3b
a,.bdy
O.(J3U
U.530
O*bab
U.5W
O.bbu
u*a50
O.bbb
00530
0.550
0.111
U*7C,2,
I.bll
(I*1U7

stack
He&jht

50  ●

50,
50*
50,
bo ,
bo,
bo.
50  ●

5U ●

!iCi.
50,
bu.
!lU ,
bo,
!10.
‘bu *
!>0  ●

1oo.
10U.
100.

Stack
T m .
wK

741.
741.
7700
770 ●

770,
770.
77(J.
77(J.
771Je
770.
770  ●

770.
77U ,
770.
77U.
77U.
7 7 0 .
700.
70U.
700,

4U SOURCES

vu , 770.
!Ju ● 770.
!)0 , 770.
ao , 770.
:)0, 77U.
!)(JO 771J,
A5, 700.
!>(J. 770.
IU(J. 7ol).
50. -?f+l.
!)0. 7*1,
!-)0. 741.
:)d, 7-+1.
!)(J. 741.
!)0 ● 74i.
“{• 433*

TABLE &7. (Continued)

Em’ission
Ve16dt
(rnlsecr

25-
25o
5 0 .
5 0 ,
50 ●

50 ●

50,
!50 ,
5 0 ,
50 ●

50 ●

50 ●

50.
50* ,
!50  ●

5 0 .
50*
5*
5 ,
5*

50.
50.
50  ●

50  ●

50 ●

50s
5.
50.
5.
25.
25.
25.
25*
25.
25*
2 .

m
!>lJ.
!>U ,
!>+,
!)0.
50 ●

!>l.1 ,
!)UO
!)U ●

50.
50.
hu.
!>(J.
!)(J .
!>U ,
!)0.
!Ju.

?41.
741.
741.
7*1.
741.
-74i.
?qi.
741.
741,
.?41  .
“?+1.
-i41 .
“?7U*
7 7 U .
7 7 U .
7 7 U .

Stack
Diameter

(m)

O*1
0 . 1
0 , 3
0,3
0 , 3
0 . 3
O*3
0 . 3
003
003
0 . 3
003
0 . 3
0 . 3
003
0 . 3
0 , 3
0 . 6
0 . 6
0 . 6

0 . 3
0 . 3
0 . 3
0 . 3
O*3
0 . 3
.6
0 . 3
0 . 6
0 .1
0 ,1
0 .1
0 .1
0.1
0.1
.3

O*1
0 .1
O*1
0.1
0 .1
0.1
0.1
U* I
0.1
0.1
0.1
0 .1
0 . 3
()*3
0.3
0 . 3

L&ation
UTM (m)

x

404,
4050
420.
396,
392 n
368.
394*
391,
bo40
394 ●

398,
389,
404.
405,
391*
388.
409.
397 ●

388.
409.

384.
394 *
4119
432.
443.
455.
456.
388.
388.
384  ●

394 ●

411*
432o
4439
455.
456.

420.
3 9 6 .
3 9 2 .
3 6 8 ,
3 9 4 .
3910
404.
3 9 4 .
398 *
3 6 9 .
404s
4 0 5 .
4 2 0 .
39b,
3 9 2 .
360 ●

Y

3704.
3699 s
3723,
3731 ●

3735.
3745,
3723.
3719*
3715,
3714,
37100
37090
3704.
3699.
3745.
37.X> ●

3723.
3735.
3 ? 3 6 .
3723.

371s.
3704.
3707.
3694.
3681.
3623.
3623.
3736.
373b.
3 7 1 5 *
37U4 .
3 7 0 7 .
3694.
3651.
3623.
3623.

3723 ●

3751.
3755*
3745*
3723.
3719.
3715.
3714.
3710.
37U90
3704.
3699.
3723.
3731  ●

3755*
374>.

*

*
*
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.
8

Emission
Rate

(gmlsec)

IJ*5U0
2*U03
29.007
0 .~ 72
4* All
7.JbY

b.bll
5.tJll
b.bil

5*udH
b.ulld
5.U20
IJ. UL6
1). ulJ+
09111
12. uiJu
90UUU
5.444
1.UUO

3*139
(J. OC>l
U.5. 111

5.5
3.5

Stack
H;~

!)[1 ,

!)LI *

ho.

10IIO
IOU.
IOU.

stacK
T m .
ivK

770.
770.
770.
7LIIJ.
’77d ,
?Ob.

TABLE B-7. (Continued)
—. .

Emission Stack
Velocity Diameter
(m/see) (m)

50  ● O*3
50 ● 3.3
bu * 0 . 3
h. 0.6

,50 003
5. 0.6

!) L).
ho.
!bu.
!JLJ.
:)(JO
!)U ●

7 .
7.0
7 .
‘Au.
100.
lUU.
lUIJ.

-/41.
7 4 1 .
7 4 A .
7 4 1 .
7 4 1 .
7+1.
4 3 3 ,

4$3.
4 3 3 .
7 4 1 .
706.
7iJ(J.
73U.

d5*
25*
.25.
258
259
2 5 .
2 .
29

2 .
d5*
>.0
3.0
9.0

OTHER MAJOR PROPOSED SOURCES

0.1
0.1
O*1
0 .1
0.1
O*1
.3

.3
● 3

001
u,b
006
0.6

7 . 433. 2 .
7 . 433. 2 . ::
“t5. 7’W* Z289 0.3

50. 1000, 0 . 0 1 0 .
50  ● 1000. 0.0 1 0 .

Location
UTM (m)

x Y

3919 37*5*
Q09* 3723.
3889 3736.
387, 37.35  ●

409, 37~3*
388  ● 3736*

384  ●

394.
4110
14320
4 4 3 ,
4550
396.
4 5 6 .
388.
388*
396.
4010
456.

3715.
37U4 ●

37(17*
3694.
36&l.
3623.
3715,
3623*
3736  ●

3736.
3715.
3705,
3623.

3813. 37.34 *
388. 373%.
3b8. 3734.

1+57. 3623.
39h. 3715.
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OPTYT

. .
. .-

Emission
Rate

(grnlsec)

0.b39
0.083
i a 667
0*A67
!3. tJ28
2 . 3 3 3
o,bil
0.250
0.4&6
0.466
0,389
0.528
7.417
11.917
22,528
lLI.222
L1.30A
11.jbi
2.833
b,778
1,75
0 . 7 7 8
327,7/8
55,369
00(Ib6

1.7L1
107LA
1.721
1.721
1.’721
107<1
1.721
Z.bbb
3.499
3.499
3.499
3,499
3.499
3.499
3.499
IU.44+
A770139
W*270

Stack
Hd#t

51). O
!JO, o
5 0 , 0
~o. o
5 0 . 0
50,0
5 0 , 0
5 0 . 0
5 0 , 0
50,0
w,. U
20.0
50.0
50.0
5000
>U. LI
lUO. U
lUU. O
51J,0
bo, ll
5(J.U
>o. fJ
bo. u
100. U
50.0

bil,U
5U.O
SO,(I
!atJ.u
5U.U
!)U.U
5U*IJ
‘!0.
5U,U
!lU,o
!>U.U
>0.0
bLl,lJ
!)U.O
>V,o
lh.u
5U.V

IO-U*O

Stack
T m .
NK

741,0
741,0
741.0
741.0
741.0
770.0
770.0
770.0
770.0
770,0
770.0
770.0
770.0
770.b
771J.(1
770.0
700.U
700.0
770.0
770,0
770.0
77il.u
770.0
700.0
741.0

741.0
741.0
741.0
741.0
741.U
741.(?
741.il
433.
77(J.lJ
7“7U,0
77U.U
77U.U
“?7U.U
77U.LI
77(1.U
70LI.U
“17(J.O
70LI.U

~ABLE B-7. (Continued)

Emission
Velwit
Or&% r

2 5 , 0
25w0
2 5 . 0
2 5 , 0
25*O
5 0 . 0
5 0 . 0
50*U
5 0 , 0
5 0 . 0
5 0 . 0
5000
50.0
50.0
50.0
5000
5 . 0
3.0
5 0 . 0
!50.0
5 0 . 0
50.0

50,0
5 . 0
25*O

25*O
2!5.0
25*O
25.1)
25.0
25,0
2 5 * U
“?.7
50,0
SO*U
20*U
5(I*(J
boon
!)0.0
50. U
5.0
!)0.0
5.0

Stack
Diameter

(m)

0 . 1
0 . 1
0 . 1
001
O*1
0 . 3
O*3
0 . 3
0 , 3
O*3
0 . 3
0 , 3
0 . 3
0 . 3
0 . 3
0 . 3
0 . 6
0.6
0 . 3
0 . 3
0 , 3
0 . 3
0 . 3
0 . 6
U*1

0 . 1
0.1
0.1
001
0 . 1
0 . 1
0 . 1
1.
0 . 3
0 . 3
0 . 3
U . 3
0 , 3
O*3
U*3
O.b
0 . 3
0.6

IWN 4U i~o% TANKERING SOURCES

!> O.(1 7 7 U . au. 0 . 3
buou -i7u  . !50. 0.3
!>ti. o 77U , 5C . 0 . 3
50.0 7 7 0 . ‘Jo ● O*3
3U. O 7 7 00 50. 0.3
>0.0 7 7 0 . 50. 0 . 3
>lJ. Ll 7 7 U . 30. 0 . 3
bu. u 7“?U. 50. 0 . 3
5U. O 771J. 5(.I. 0 . 3

B-34

1

A&ation
UThl (m)

x

1820
i?04*
2 3 5 .
267.
277,
232.
263o
2 6 8 ,
1 8 7 ,
1 9 2 .
2 6 6 .
2 6 0 .
278.
279,
2080
1 9 2 .
209,
259,
2040
235o
2 6 7 .
277.
2 8 6 .
287.
2 8 7 ,

1 6 2 .
184,
2 1 3 ,
219,
2 5 8 .
270,
2720
2210
1 6 2 ,
1840
2 1 3 .
2 1 9 *
2511.
2 7 0 ,
2 7 2 ,
2 2 1 .
2 8 6 .
2 8 7 .

2 3 2 .
2 6 3 ,
2 6 8 .
1 8 7 .
192.
2 3 5 .
267,
2 7 7 .
204.

+
Y k

3818.
3818.
3812.
3808.
3804 ●

3808.
3808,
3805.
3812.
3815*
3803.
38030
3784.
3778.
38U4  ●

38u60
3803.
3 7 8 9 .
3018,
3 8 1 2 .
3 8 0 8 .
3 8 0 4 .
3 7 9 6 .
37950
3795*

4

.

38090
5794 ●

5762.
3795  ●

3796,
3777*
3792.
5795*
3809,
3794 ●

37820
379!5  ●

3796.
3777.
3792.
3795.
s796  .
37959

3B(Jb*
3flIJ8.
3805*
3612.
3815.
3U12.
38(J8*
38u4*
3818.
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Hei ht
‘1(m

iolJ.
LblJ”.
Lull.
10U.
1 0 U ,
iUtJ.
:iu *

!JU ●

!) IJ .
bb ,
‘dd .
!J U .

5U  ●

!)0 *

b () ,

5U .
20,
!Iu ●

50.
!J(J  ●

!)0 .
!JU .
!)U,
Lou.
lull.
lUUO

AIJti.

Stack

‘?:!”

7UU.
{IJu.
7UU. ,:,
7bti.
7UU; ”
70U.
7 * 1 .
741.
741.
7%1,
741.
741.
“?*1 .
-/41 ,
741.
741,
7 4 1 .
7f+l.
7 4 1 .
741,
7 4 1 .
7f+l.
“74L.
70U.
IUu.
l’du  ●

7UU.

TABLE B-7. (Continued)

4tj  IUI.1% T.l,,KLi~l!UG  sOURCEb

:)IJ ● 74L, 25.
!>U. 7 4 1 . 25.
:Jb. 7.+1. 25*
Sb. -/+L. 25.
:)U. 7%i. 25.
!JIJ, 7 4 1 . db,
!JLI . {*1. 25.
!)ti , ?*1* d5*
:)U ● /+1. 25.
7 . 4 3 3 . 2 .

4 3 3 . 2 .
L. 4 3 3 . 7 . 7
● 15 “Itiu. :> ●

.15 fllu. b.

.15 “7(JU, !> .
● I5 7U0. >.
.15 “7GU. b.
LIJtJ. 70U. >.
Luu, ~JU. ‘u .

OTHER MAJOR PROPOSED SOURCES

7 . 4 3 3 . 2 .
75 . 75b. 22.9
I.(J. 0Q4. 22.9
ib. 33U0 <2.9
lU. ti~+. 22.9
lU, 644 ● 2 2 , 9

Stack
Diameter

(m)

U.b
o. b’.. ,%
U.6 “.,
0 . 6
0 . 6
0.6
lJ.1
O.A
0.1 :
0 . 1
().1
0 .1
U* I
0.1
0.1
0.1
0.1
0.1
001
9,1
0.1
0.1
0.1
006
0,6
006
0,6

\).1
0.1
0.1
0.1
0.1
0.1
0.1
U*1
U*1

● 3
.3

1 .
U06
0.0
0.6
0.6
0 0 6
U.6
o,b

.3
0 . 3
o.7$j
1087
4*39
ic24

x

23!i.
2 6 7 .
2 7 7 .
1 8 2 *
204,
2989
2 3 2 .
2 6 3 .
2 6 8 .
187.
1920
2b6.
2&r3.
260.
278.
279.
208.
1920
224.
235.
298.
298.
298,
18!5.
2090
259*
21’10

102.
lW.
213.
219.
2580
27U*
272.
219.
30.3.
2 0 9 .
29G.
2599
1850

209.
259o
lb.3.
2210
2 1 9 .
29dm

295.
295.
294.
294o
294.
182*

-.

Location
UTM (m)

Y

3812.
36U8*

3alJ4. ‘
‘ 381”b o

3818. “
“37irJ.
.36U8.
M5U8.
3UU5*
.3812.
3615,
313u3.
377b9
38it3*
37&4*
3 7 7 8 *
38U4.
38116.
3.?48  .
3753.
3714.
371O*
3705.
3791.
31JU3.
371J9e
3738.

38(J9*
3794.
37tJ2 .
3795.
379b9
3777.
37Y2.
3739*
.37L2.
3803.
3710.
3789.
3791.
38u3.
37d9.
5nG8*
3795.
3736  ●

??7i09

37bl ,
37U1O
37U40
37W  ●

37H4.
3817.
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TABLE B-7. (Continued)

Location
Emission Stack UTM (m)
Velocity Diameter
(misec) (m) x Y

22.9 1.&7 1820 3817.
>.8 1.2 304. 3786 ●

R a t e
{grn/see)

LU. .53U.
12.2 335.

208. 38u3.O*O 1 0 .

PoLLuTANT  CO

232,
263.

!) U,(J

:1(J , U

:) U*(J

!) U.IJ

!>U . u

!lU. U

!iU  .U
!)b. u
!)(}.U
;)U.
!)(J. U
J1l. u

741.0
7*1. b
-?41.  tJ
741*U
7 4 1 .  IJ
74ieu
7+L,()
741. IJ
/41. [J
7 4 1 .
74L. U
7+1.  (J

0.1>
0.15
0.1!3
U*15
i.1.l!j
0.15
U*15
0.1!)
O.lb
0.15
0.15
0.15

0.15
0.15
0 , 1 5
0 , 1 5
O*15
0.15
().15

L.
iJ. i5

3808.
38u8.
3805.
3812.
3815.
38U3*
38U3*
37b4.
3778.
2773o
3804.
3803.

25. u
25.0
25*U
<500
25*O
C!5*iJ
L5*(J
t?5*o
db. u
25.
25.0
25etJ

L5*ll
25*U
25*U
2 5 * U
2590
25.0
<5. u

7 , 7
25.0

268,’
187*
192,
266,
260,
278s
279.
268.
208,
192,

741.()
741.{)
741,1J
7W1. U
741. IJ
74A. U
71+11~
433.

74),. U

162.
184.
213,
219,
258.
270.
272,
221.
287.

38U9*
3794.
3782*
3795,
3?96 o
3777.
3792t
3795.
37958

fkJI~ +0 IUIJ%  T A N K E R I N G  S O U R C E S

5U. U 74i. u 45.0 0.1
‘JO*Q 741. G 25*U O.l
:)1). u 741. ti 25*O U.1
:Ib. o -?(~l,~ 259U 0.1
:)U. U 7 4 1 .  iJ 25. u U.1
5U. O 7 4 1 * U 25.0 0 . 1
bu, u 741. IJ 2 5 . 0 O*1
SC, (J 741. [) 25.0 O*1
!)U.  O 741*U 25.0 U.1
:)0.0 741.0 25. U 001
!>(). (J 741. U 25. U 0.1
‘JO*U 74i.lj C!b*il 0.1
!>0.0 741.0 2 5 * U 0.1
>IJ.il 74i.lJ 25.0 0.1
Uu. u 7W1. U 2 5 * U O* I
:>0.0 74i. il 25*LI U* I
Lb. u 741. U 25, (I 0.1
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232.0
263o
268*
187.
192.
266.
288.
260.
278.
279.
208.
192,
224.
235,
298.
298,
298 e

3&u8.
3808.
38o5.
3812.
3815.
3803.
3776.
3803.
3784.
3778*
38040
38u6.
3748*
3733.
3714.
3710.
3705.
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TABLE B-7. (Continued)

* Location
UTM (m)Stack

Diameter
(m)

i].1
0.1
J.1
0.1
0.1
.1.1
0.1
U.1
0.1
.3
.3
1.

d Emission
Rate

(gm/see)

Stack Stack
Hei ht

3
T~m .

(m ( K!

Emission
Velocity
(mlsec) x Y

*
‘Iu.

!)U ●

!>IJ.

32.

‘Jll  .

!>LJ .

!)(J *

L,(I  ●

:)(,  e

7 .
7 .
2 5 .

?tii.
“{4L .
744,
-741.
7*L.
“?+1.
7 4 1 .
7 4 10

7*1.
4 3 3 .
4 3 3 .
4 3 3 .

lb2.
184.
213*
219*
258*
27~.
2 7 2 .
2 1 9 .
3of3.
209.
29U.
259.

38U9*
5794.
37ti2  ●

3 7 9 5 *
37Y6.
3 7 7 7 *
37Y2.
373Y  ●

3722.
38ti3*
3710.
37t)9*

d5*
2!).
25.
L5*
25.
25.
.25.
25.
.?5.
2 .
2 *
7 . 7

0THERMA30R  PROPOSEJ3 SOURCES

7 . 4 5 3 . 2 . .3
AL.  d 33b. a.d 1.2

295. 3781.
304. 3766.

2U8* 3blJ.3*

>. 2!9J* O*O
!).

0.1
2’9; . 0.0 0.1

:. . 292. O*O U.1

2:55. 3d12.
2 6 7 * 3&08.
2 7 7 . 3804s

286. 3 7 9 6 .

,.()’. 4Q 111.)% TANKERING SOURCES

5. 29.5. 000 0.1
h. 2.)30 O*O 0.1
“d ● 29.j. O*O G.1

235* 3tj12,
207. 3du8.
277. 3H04.

●

✎

4.1.>/ ‘>(, , l\Juf. . O*O i!J. 208. .381J3*
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DESCRIPTION OF REM2

PHOTOCHEMICAL AIR QUALITY SIMULATION MODEL
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c. 1 Introduction

Pacific Environmental Services, Inc. (PES) originally developed,
with funding from the Environmental Protection Agency, an efficient
photochemical  air quality simulation model, REM (Reactive Environ-
mental Model). REM was a Lagrangian model which was designed for
the prediction of photochemical contaminant levels specifically

In the Los Angeles basin (Wayne et al., 1971). REM was tested by.—
comparing its predictions with the actual measurements observed
by the extensive air monitoring network in the Los Angeles Basin.
Results of this validation study have been published by the EPA
(Wayne et al., 1973; Kokin etal., 1973); they showed that REM
yielded good predictions for typical smog situations in Los Angeles.

The current photochemical model, REM2, is an improved version of
the original model, and it can be easily used in any location.
The improvements have been in both simulation accuracy (e.g.,
horizontal diffusion) and user-oriented adaptability (e.g., variable
grid size). The improved photochemical  model, REM2, is described
in detail in this appendix. Some recent REM2 validation results
are summarized in Section C.5 of this appendix.

c-1
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C.2 P r i n c i p l e s  of S i m u l a t i o n

REM2 is a regional photochemical air quality model which
simulates a 34-reaction photochemical mechanism in a
Lagrangian (moving coordinate) frame of reference. The
basis of the model is a moving parcel of air, which is
bounded by a stable layer (inversion base) above and the

Figure C-l illustrates the dynamics ofg r o u n d  below.

the model. Pollutants enter the moving air parcel from

sources located relative to a Cartesian emissions grid,
and can diffuse in and out of the moving air parcel by
horizontal diffusion.

The location of the base of the moving column at success-
ive moments generates the path or trajectory of the air
parcel across theregion. Both forward and reverse tra-

jectories can be computed by special  rout ines using w i n d
velocity anddirection information, given in the data base
as a function of time of day and location; alternatively,
arbitrarily chosen trajectories can be utilized. The moving
parcel of alr is assumed to remain vertical and to be well-
mixed vertically between ground level and the inversion base.
Plume rise is not explicitly treated in the model due to the

a s s u m p t i o n  o f  i n s t a n t a n e o u s  v e r t i c a l  m i x i n g  o f  a l l  e m i s s i o n s .

B o t h  t h e  g r o u n d  t e r r a i n  l e v e l  a n d  t h e  i n v e r s i o n  b a s e  h e i g h t

c a n  b e  e n t e r e d  a s  f u n c t i o n s  o f  l o c a t i o n  a n d  t i m e  o f  d a y ;

thus the model can accommodate varying ground terrain and
varying inversion heights.

because of the Lagrangian  formulation which follows an
air parcel in a moving-coordinate frame of reference,
the basic equation is simply that of
in the alr parcel for each pollutant

conservation of mass
of interest:

.
4
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k],.,,, = I!Al ,eaCtion +  RI h.rfz.ntal
diffusion

r]+. H+ aci “
7+’ v o l u m e W e m i s s i o n s

change input

T h e  r e a c t i o n  t e r m  is h a n d l e d  in the conventional  m a n n e r ,

[1dc . = I k i j  Ci Cj

>+ reaction j

(c-l )

(c-2)

where k.. is the react ion rate  constant . T h e  h o r i z o n t a l

diffusi~~  t e r m  tnvolves  the u s e  o~the s e m i - e m p i r i c a l  t u r b u l e n t

dif~usion  equation o r  K - t h e o r y ,

r]Ci ~ ~zci

= horizontal = Y ~yz
diffusion

(c-3)

where Ky is the horizontal diffusion coefficient and y is the
direction perpendicular to the trajectory direction. Diffusion
is simulated between adjoining alr parcels on each side.of the
main air parcel. In the program operation, gradients are cal-
culated from concentrations on each side of the air parcel,

assumed proportional to the total emissions one grid length
away perpendicular to the trajectory direction.

The REM2 computer program is modular in design, with separate
modules linked to form a complete atmospheric simulation system.
Modules presently in the system determine the necessary meteoro-
logical parameters, the rate of absorption of ultraviolet light
by N02, emissions due to traffic and area sources, and solution
of the conservation-of-mass equations. The ultraviolet absorp-
tion module calculates a diurnal ultraviolet irradiance  function
based on measurement of cloud cover, latitude, and local calen-
dar time (Leighton, 1961).

*
.
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The s o u r c e  e m i s s i o n s  m o d u l e  c a l c u l a t e s  t h e  p o l l u t a n t  i n p u t s

t o  t h e  c o l u m n  o f  a i r  a s  i t  p a s s e s  o v e r  v e h i c u l a r ,  s t a t i o n a r y ,

a n d  a r e a  e m i s s i o n  s o u r c e s . The emissions from freeway
traffic, street traffic, and area sources are represented by
a square grid system, whose size is adjustable. Currently,
three types of pollutant emissions are considered: nitric
oxide (NO), carbon monoxide (CO), and non-methane hydro-
carbons (NMHC). The NMHC emissions are divided into two

r e a c t i v i t y  c l a s s e s . Separate emission factors and diurnal
distributions for freeway and street traffic are input into
the model. Emissions from point sources are attributed (as
area emissions) to the grid squares in which they are
located.

c -5



The source emissions module calculates the pollutant inputs
to the column of air as it passes over vehicular, stationary,
and area emission sources. The emissions from freeway
traffic, street traffic, and area sources are represented by
a square grid system, whose size is adjustable. Currently,
three types of pollutant emissions are considered: nitric
oxide (NO); carbon monoxide (CO), and non-methane hydro-
carbons (NMHC). The NMHC emissions aredivided into twoJ
reactivity classes. Separate emission factors and diurnal
distributions for freeway andstreet traffic are input into
the model. Emissions from point sources are attributed (as
area emissions} to the grid squares in which they are
located.

*

.
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C.3 Photochemical  Mechanism

The chemical mechanism in REM2 simulates the elementary

photochemical  reactions occurring in the moving parcel
of air. The model utilizes a 34-reaction mechanism, shown
in Table C-1, which contains mainly stoichiometrically
consistent elementary reactions (Wayne et al., 1973).— .
Twenty-four different chemical species are considered; of
these, twelve are free radicals.

Non-methane hydrocarbons are grouped into two reactivity
classes-more reactive hydrocarbons and less reactive hydro-
carbons. Methane is assumed non-reactive and is not in-
cluded in the reaction scheme. The types of compounds
assigned to the REM2 reactivity classes are given in
Table C-2.

The conservation-of-mass equations, which include the
chemical kinetics expressions, are solved by an efficient
numerical integration routine (Gear, 1971); this routine
has found widespread use in photochemical kinetics simula-
tions. It should be noted that the chemical mechanism can
be easily replaced by a future more accurate mechanism, with
only minor changes in the affected program algorithms.
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Table &-1. REM2 34- REACTION

REACTION

1. N02+hv -NO + O
i?. 02+O+M ~03 + M
3. NO+03 --B-N02 + 02

4. N02 + 03 - N03 + 02

5. NO + N03 + 2N02

6. N02 + N03 + H20 ~ 2HN03
7. N02 + OH
8. NO + H02

9. 02+H+M
10. 03 + OH
11. CO+ OH
12. HCHO+ hv

13” C3 H6 + 0

14” C3 H6* + 0

15’ C3 H6 + 0 3

‘6’ C3H6 + ‘H
‘ 7* C3 H6 + ’02
18’ C3 H6 + cH302
‘ 9* C3 H6 + 0 2 

+ 0

2 0” c2 H3 0 + M

21. CH30 + 02

22. CH3+OZ+M
2 3” c2 H3 0 + 0 2

2 4” c2H303+ 02

2 5” c2H402+ 02

2 6” CH3*2 + ‘ 0

27. CH30+ NO + 02

28- c2H302 + ‘0— —
2 9” c2H303+N0
3 0” c2 H4 02 + ‘ 0

31. CH30 + N02

3 2” C2H3*3  + ’ 02

33. NO + Radical

PHOTOCHEMICAL MECHANISM

+HNO3
-+N02 +OH
-+”02 + M
-+H02 + 02

--+C02+ H
-CO + 2H

‘CH3+ c2H30
‘CH3+ c2H30
~HcHO +  c2H402
--+’CH3CH0 +CH3
--+CH30 +’CH3CH0

‘ C H3 +  c H3 0 + c2 H3 0

‘“cH*+  c2 H4 02
-CO + C“3 + M
-’HCHO + H02

‘cH302 ‘M
“2H303

“2H302+ 03

- c2 H3 03 + ‘ H
+CH30 + N02—

‘cH302 + ’ 02
“2H30+ ’02
+ c2H302 + ’02
IB-CH3CH0 + N02

+CH30N02
+C2H303NO~

*products

34. Radical + Radical---e-Products

*Less reactive hydrocarbon
C-8

RATE CONSTANT (25”C)

Depends :g 1 igh~ int:pi W
6.7 x 10 ppm- min

4,0x 101 ppm-l min-1

l.O x 10-3 ppm-’  min~~

2.5 x 104 
ppm-l  min

1.0 -2 -1ppm min

1.0x104 ppm-1 -1mi n
1.0 x 103 ppm-~ rein-l
4.8 x 10-6ppm-2 -1

mi n

1.0 x 103 ppm-l rein-l
3.Ox 102 ppm-~ min-1

1/133 kl

3.5 x 103 ppm-1 -1mi n
7.0 x 102 ppm-l rein-l
5.Ox 10-3 ppm-1 rein-l
1.5x 105 ppm-l rein-l
l.Ox 102 ppm-l rein-l
I,(I ppm71 rein-l
8,3x 10-3ppm-2 -1mi n

lto X 10-5 ppm-l rein-l
9,5x 10-4 ppm

-1 -1mi n
-2 -16.7 x 10-6 ppm mi n

4,8 x 10-1 ppm-l rein-l

9,5 x 10-5 ppm-1 rein-l
1,4 x 10-3 ppm-1 rein-l

-1 -12,0x 102 ppm mi n
4.8x 10-3 mn-2mi n-1. .

2.OX 103 ppm-J min -1
-1 -12.5x102 

p p m mi n
1.OX 104 ppm-1 -1mi n
I.0x102 ppm-l min-1

2.OX 101 ppm-l min-~

5.0 ppm-1” -1mi n
1.0 x 104 ppm-l rein-l

ii
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Table C-2
REM2 HYDROCARBON REACTIVITY CLASSES

Unreactive Less Reactive
methane paraffins (other than

methane)
acetylene
b e n z e n e

a c e t o n e

m e t h a n o l

More Reactive
olefins
aldehydes
cycloparaffilns
aromatics (other than

benzene)
ketones (other than

acetone)
alcohols (other than

methanol)
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C.4 Model Assumptions

As with a l l  models ,

a s s u m p t i o n s .  B a s i c

motions..are:

the REM2 model is ’based uponcertain
assumptions regarding atmospheric

1. Amini.mum  effective mixing depth exists which may
be assumed operative in instances of surface inver-

s i o n s .

2. Effects of wind shear are unimportant and may be
neglected.

3. Effects of lag. in vertical mixing within-the  mixing
~ayer are unimportant on a regional scale and may
beneglec.ted.

Assumptions regardingph otochemical contaminants and
their chemical behavior are:

1.

2.

3.

4.

Only contaminants.emitted into, or produced chemically
within, the mixing layer are involved in the photo-

c h e m i c a l  reacti.ons.

E f f e c t s  oftemp,erature c h a n g e s  o n  the rate of photo-
c h e m i c a l  r e a c t i o n s  are unimpcmtant  andmay b e
n e g l e c t e d .

The non-methane hydrocarbons involved in photochemical
reactions can. be.adequately  simulated in terms of two
reactivity classes.
Due to the ass.umptiomof  no lag in vertical mixing,
vertical. contamiinant concentration profiles are
un,iform within themix$ng layer.

.
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C.5 Summary of REM2 Validation Results

In three recent modeling applications, REM2 was validated in three
very different locations:

(1) a high-density urban area - Los Angeles, California
(2) a medium-density urban area -. Phoenix, Arizona
(3) a low-density rural area - Goleta, California.

Four validation runs were made in the Los Angeles area, four runs
were made in the Phoenix area, and two runs were made in the Goleta
area. The validation procedure involved running reverse trajectories
to specific air monitoring locations, and comparing the predicted
concentrations with measured pollutant levels at the air monitoring
stations.

The validation results are summarized in Table C-3. The average
absolute error is the average difference between predicted and
measured values; the linear correlation coefficient (Bevington,
1969) describes the goodness of fit of a linear relationship between
predicted and measured values. Model agreement with measured concen-
trations was excellent for ozone (03), nitrogen dioxide (N02) and
carbon monoxide (CO), with respective linear correlation coefficients
of 0.94, 0.89, and 0.84. Agreement was reasonable for non-methane
hydrocarbons (NMHC);  limited measured data for nitric oxide (NO)
prevented an adequate validation except at very low NO levels.

The REM2 model was always used in a “hands-off” fashion. The
model was not changed and there were no model parameters which were
“calibrated” for any of the validation runs in the three different

locations. These validation results verify the REM2 model dynamics
and kinetics assumptions as appropriate for regional photochemical
air quality simulation modeling.

C - n



OS
N02
NMHC

co

SUMMARY OF REM2 VALIDATION RESULTS

Number of
pollutant Validation Runs

10
7
7

10

Correlation
Coefficient

0.94

0.89

0.67

0.84

Ave. Absolute
Error (ppm)

0.02

0.02

0.3

1

C-12



REFERENCES

Bevington,  Philip R. (1969)  Data Reduction and Error Analysis
for the Physical Sciences. McGraw-Hill Book cowany~
New York, p. 121.

Gear, C.W. (1971) The automatic integration of ordinary
differential equations. Comm. A.C.M., ~, 176-179.

Kokin, A., L.G. Wayne, and M. bleisburd  (1973) Controlled
Evaluation of the Reactive Environmental Simulation
Model (REM), Volume 11: User’s Guide. Pacifjc
Environmental Services, Inc., Santa Monica, California,,
EPANo. R4-73-013 b, NTIS No. PB 220457/6.

Leighton, P.A. (1961) Photochemistry of Air Pollution. Academic
Press, New York.

Wayne, L., R. Danchick, M. Weisburd,  A. Kokin, and A. Stein
(1971 ) Modeling photochemical smog on the computer
for decision-making. J. Air Pollut. Control Assoc.,
21_, 334-340.

Wayne, L.G., A. Kokin, and M.I. Weisburd (1973) Controlled
Evaluation of the Reactive Environmental Simulation
Model (REM), Volume I: Final Report. Pacific
Environmental Services, Inc. Santa Monica, California,
EPA R4-73-013a,  NTIS No. PB 220 456/8.

C-13



.,:. .
.,. .

,, ,.. ,. ,,,..
., ..”.?.,.

. . . .

.,.’

Photochemical  Modeling

Inputs and Outputs

::

“7J’

. . “
. . .. . .

., ..,.. . .
----



-s

.

Photochemical  Modeling

Inputs and Outputs ,,

Appendix D presents the meteorological data used as inputs for the trajectories as

well as the detailed outputs for each run. other input data were dhcussed  in Chapter VII.

The trajectory inputs include the coordinates of the location of the trajectory at the

beginning of each hour in UTM (Universal Transverse Mercator) coordinates (except in the

Santa Barbara area where extended UTM Region 11 coordinates were used rather than

UTM Region 10). The inputs also include

relative humidity and mixing heights.

The procedure used in determining the

meteorological data such as temperature,

1

trajectory locations and their corresponding

meteorological characteristics was as follows. Initially, a number of days were selected

to be analysed. The selection of days was limited to the year 1975 for which air quality

and meteorological data were readily at hand. since the trajectories were to be used for

photochemical  modeling, emphasis was placed on the summer smog season when

photochemical  air pollution problems in Southern California are most pronounced. In

addition, two winter days were analysed. The first day, January 25, was analysed at the

specific request of the San Diego County APcD and the second was a day when it was

believed that Los Angeles area smog was transported north to San Luis Obispo County, so

it was used to portray a northward transport day. The meteorology for this day was based

on an analysis of conditions on February 28 and March 1.

The days selected then, were days which showed relatively high concentrations of

ozone at the different Southern California areas when there was a flow going from

offshore to onshore areas. It was felt that conditions during these days would be most
likely to indicate the worst impact of the offshore development under meteorological

conditions that were not only possible but had actually occurred.

After the days had been selected, surface wind data (wind speed and direction) were

plotted on hourly maps at many of the observation stations in the southern California
area, including all available offshore data. The result was a series of maps, each one

showing the air flow at that particular time. Each map was subjected to streamline

anal ysis, so that the air flow between the observation stations could be approximated.

D-1
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The trajectory, or movement, of an air parcel was carried out by moving the parcel

along the wind, as given by the streamlines, and locating the parcel from one hourly map

to another, in succession. The movement of such parcels in each case represented an

average of the movement indicated by two hourly maps. Temperature, dew point

temperature and mixing height were also approximated for each hour, from data at nearby

observation stations.

Two kinds of trajectories were constructed – one going backward in time, and the

other, forward. In the first situation, an air parcel containing the ozone maximum for the

day could be tracked back to its point of origin, while for the latter case, an air parcel

representing a slug of emissions could be carried along with the winds, its trajectory

indicating where its effect would be felt. The first type of trajectory was used for

validation of the model, while the second was used to assess the impacts of the proposed

lease development.

In some.. cases, various air poliution  control agencies in the study area specified

certain trajectories they particularly wished to see included in the analysis. If specific

days were not also indicated, then professional experience with air flow and meteoro-

logical patterns in Southern California was employed to determine likely conditions

associated with the specified trajectories.

It should be borne in mind that the derived trajectories, involving as they do

transport over the ocean area off shore, are based in sparse wind data. W bile every effort

was made to insure that the analyzed wind fields were truly representative of the actual

situation, of necessity, a great deal of interpolation was required.

In additiim, the trajectories all are based on surface wind reports. As such there are

questions as to their representativeness of the total air mass flow in certain instances.

This appendix also presents the outputs of the trajectory model. The outputs list the

pollutant concentrations in a given air parcel along the trajectory for each location at the

time the trajectory passes over it. Concentrations are given for each quarter hour along

the trajectory. The coordinates are not given in UTM’S,  but correspond to the emissions

grid. Some outputs are presented in two parts because of the transfer from different

emissions grid systems (i.e., offshore grids to onshore girds).

D-2
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The appendix is divided into four sections: (1) validation data, (2) 1986 without and

with Sale 48 impact data (both normal and 100% tankering scenarios)!  (3) cumulative
impact data (both normal and 100% tankering scenarios), and (4) accidents. Each section

gives the trajectories used in the section, a figure showing the locations of the

trajectories used and the output from the model runs. Concentrations of Oq and NOZ in

parts per hundred million (pphm), CO and NO in parts per million (ppm) and NMHC in parts

per million corrected for methane (ppmc) are shown.

4

.

u
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Mixing
Relative HeightOc Humidity(%) (m AGL*)Hour X( km) y(km) Temp

SANTA BARBARA VALIDATION TRAJECTORY 9/25/75

0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600

0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300

348
339
329
318
306
295
286
281
265
251
249
249
248

3758
3755
3753
3752
3753
3752
3758
3768
3773
3782
3793
3803
3808

18
18
18
19
21
22
24
25
27
27
27
27
27

73
73
73
68
60
56
50
47
41
36
34
32
28

LOS ANGELES VALIDATION TRAJECTORY 7/25/75

390
398
401
399
399
400
403
409
418
424
432
438

+

3732
3729
3738
3745
3751
3757
3765
3769
3772
3773
3773
3773

18
18
18
18
18
19
19
23
27
28
29
31

88
88
88
88
88
83
83
69
57
55
52
46

San Diego Validation Trajectory 9/3/75

0900 468
1000 479
1100 491
1200 502
1300 512
1400 521

* meters above ground level

30
30
30
30
30
30
30
60
90
90
90
90
90

520
520
520
520
520
520
550
610
670
700
760
790

3649
3648
3646
3643
3639
3634

22
22
26
29
31
32

68
68
47
38
33
31

425
455
550
670
700
730
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Ocs - 1975 VALIDATION RUN -
Sk N’TA BARBk.RA  TRAJECTORY -  PART’
START AT OUOO, END AT 1500
EflISSIONS  GRID:  0CDATA75

TIRE

4.00
4.25
0,50
U.75
5 . 0 0
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
8 . 2 5
8 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9 . 5 0
9 * 7 5

1 0 . 0 0
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
11.00
1 1 . 2 5
1 ? . 5 0
1 1 . 7 5
72.00
1 2 . 2 5
1 2 . 5 0
1 2 . 7 5
1 3 . 0 0
13.25
1 3 . 5 0
13.75
1 4 . 0 0
?4.25
14.50
74.75
1 5 . 0 0

POSIT  ION{X,  Y)

1 9 8 . 0 , 2 0 8 . 0
1 9 6 . 7 , 2 0 7 . 9
19f+.8,2..O7.Q
1 9 2 . 2 , 2 0 6 . 4
1 8 9 . 0 , 2 0 5 . 0
1 8 5 . 7 . 2 . 0 3 . 6
1 8 2 . 9 , 2 0 2 . 9
1 8 0 . 7 , 2 0 2 . 6
1 7 9 . 0 , 2 0 3 . 0
177.2,2030a
17U.R,203.U
1 7 1 . 7 , 2 0 2 . 9
1 6 8 . 0 , 2 0 2 . 0
1 6 4 . 2 , 2 0 1 . 2
1 6 0 . 9 , 2 . 0 1 . 1
1 5 8 . 2 , 2 0 1 . 7
7 5 6 . 0 , 2 0 3 . 0
1 5 3 . 8 , 2 0 4 . 2
151.3,20Q.Ll
148.  3 ,203.6
1 4 5 . 0 , 2 0 2 . 0
lU1.7,20,0.8
139.2,201.U
137.  3 ,203.8
1 3 6 . 0 , 2 0 8 . 0
1 3 5 . 0 , 2 1 2 . 5
1 3 3 . 8 , 2 1 5 . 6
1 3 2 . 5 , 2 1 7 . 5
1 3 1 . 0 , 2 1 8 . 0
1 2 8 . 8 , 2 1 6 . 2
125.b,219.l
1 2 0 . 8 , 2 2 0 . 7
1 1 4 . 9 , 2 2 3 . 0
1 0 9 . 2 , 2 2 5 . 5
1 0 5 . 0 , 2 2 7 . 9
1 0 2 . 2 , 2 3 0 . 0
1 0 1 . 0 , 2 3 2 . 0
1 0 0 . 4 , 2 3 U . 2

9 9 . 9 , 2 3 7 . 1
9 9 . 4 , 2 4 0 . 7
99.0,2U5.O
9 8 . 7 , 2 * 8 . 9
9 8 . 5 , 2 5 1 . 6
9 8 . 7 , 2 5 2 . 9
9 9 . 0 , 2 5 3 . 0

03(PPHB)

1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.25
O*U1
0.66
O*63
1.23
1.83
2.57
3.39
4.29
5. 2Q
6.26
7.29
8.31
9.30
9.68

10.03
10.30
10.69
10.2U
9.99
9.88
9.87

10.81
11.70
12.51
13.26
13.94
10.57
15.15
15.67
16.18
16.67
17.12
17.51

PACIFIC ENVIliON!lEN1’LI.  SERVICES
REl!2 PliOTOCllE!!lCAI.  HODEL (4/1/77j

9 / 2 5 / 7 5
1 - 11 HR - 

OCEAN GRID

N02(PPEiH)

5 . 0 0
6 . 0 3
6 . 0 3
6 . 0 3
6 . 0 2
6 . 0 1
6 . 0 0
5 . 9 9
5 . 9 9
5 . 9 8
5 . 9 2
5 . 8 5
5 . 9 1
6.04
6.42
6 . 7 0
6 . 9 3
7 . 1 3
7 . 2 9
7 . 3 9
7 . 0 8
7*U9
7.f17
7 . 4 3
7 . 3 9
7 . 3 4
7 . 3 0
7 . 2 6
7 . 2 1
7 . 1 9
7 . 1 7
7 . 1 5
7 . 1 3
7 . 0 8
7 . 0 0
6 . 9 2
6 . 8 1
6 . 6 9
6 . 5 6
6 . 4 2
6 . 2 6
6 . 1 3
5 . 9 8
5.8Q
5 . 7 2

NO(PPHK)

4 . 0 0
2 . 9 6
2 . 9 4
2 . 9 4
2 . 9 3
2 . 9 3
2 . 9 2
2 . 9 2
2 . 9 1
2 . 9 1
2 . 9 6
3 . 0 1
2 . 9 3
2 . 7 8
2 . 3 7
2 . 0 4
1 . 7 7
1 . 5 2
1 . 2 9
1.11
0 . 9 5
0 . 8 5
0 . 7 8
0 . 7 2
0 . 6 6
0 . 6 5
0 . 6 3
0 . 6 2
0 . 6 1
0 . 6 4
0 . 6 6
0 . 6 7
0.68
0.61
0 . 5 6
0.51
0 . 4 7
o.f43
0 . 4 0
0 . 3 7
0 . 3 4
0.31
0 . 2 9
0 . 2 7
0 . 2 3

N!IIIC(PPHC)

2.00
2.00
1.99
1.99
1.99
1 . 9 9
1 . 9 8
1.98
1.98
1 . 9 7
1 . 9 7
1 . 9 7
1.96
1 . 9 6
1 . 9 5
1.94
1 . 9 3
1.91
1.90
1.88
1.86
1 . 8 3
1.81
1 . 7 8
1.75
1.74
1 . 7 2
1.71
1.70
1 . 7 0
1.71
1.71
1.70
1.68
1 . 6 5
1 . 6 3
1.61
1.59
1 . 5 8
1 . 5 6
3.55
1 . 5 5
1 . 5 5
1 . 5 5
1 . 5 5

CO (PPH)

2 . 0 0
2 . 0 0
1 . 9 9
1 . 9 9
1 . 9 9
1 . 9 9
1 . 9 8
1 . 9 0
1 . 9 8
1 . 9 7
1 . 9 7
1 . 9 7
1 . 9 7
1 . 9 6
1 . 9 6
1 . 9 6
1 . 9 6
1.95
1 . 9 5
1 . 9 5
1 . 9 5
1 . 9 4
1.94
1.9U
1 . 9 4
1 . 9 4
1 . 9 4
1 . 9 4
1 . 9 5
1 . 9 5
1 . 9 5
1.96
1 . 9 6
1 . 9 6
1 . 9 6
1 . 9 6
1 . 9 5
1 . 9 5
1 . 9 5
1 . 9 5
1 . 9 5
1 . 9 5
1 . 9 6
1 . 9 6
1 . 9 7
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PtCIFIC  EW1RONMENT4L  SERVICES
REu2 PtiOTOcHEBICAL MODEL (6!1177)

CtCs - 1975 VALIDATION RUN -  9125175
SANT4 RAOBAiA  T r a j e c t o r y  -  P A R T  a- 1 HR -  S A N T A  BAR~ARA  GQID
START AT 1500, END AT 1600
FI!ISSIONS GRID:  S~DdTA75

TIQE

15.’30
15.OQ
15.17
1 5 , 2 5
1 5 . 3 4
1 5 . 4 2
1 5 . 5 0
15.58
15.67
1 5 . 7 5
15.84
1 5 . 9 2
1 6 . 0 0

20s0s 12*C’
lQ*Qt 12.4
19*QJ  12.8
19.7s 1 3 . 2
19.6s 1 3 . 6
19.5* 14.0
19.49 L4.4
1%3? L6.R
19.39 15.3
IQ.2, 15.7
lQ.lS 16.1
1901J 16,5
19.09 14.9

KFLAG = 1

17*5O
17.61
1 7 . 7 0
1 7 . 8 0
1 7 . 9 0
1 7 . 9 9
18.07
k8.15
18.23
10.29
1 8 . 3 6
18.43
18.49

N02CPvtlq>

5.72
5.67
5.63
5.58
5*54
5.50
5.46
5.42
5.38
5035
5.31
5.27
5.24

NO(PPH*)

O*24
0.23
0822
0022
0,21
0.20
O*2O
O.lQ
0.18
0.17
0ci6
0.16
0.16

NMHC(PPSC)

1.55
1*55
1.55
1.55
1.55
1.55
1*55
1.55
1055
1.55
1.55
A. 55
1055

CO(PP*}

1,97
1..97
1.97
1..97
1.!97
1.97
1..97
1..97
1..97
1..97
1..97
1997
1..97
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PACIFIC  ENVIRONMFATAL  SERVICES
QEM2PHCTOCHEMICAL  ~CDEl (6/1/77)

Ocs - 1975 VALIDATION RUN - 7125175
L~s AKJ7FLES  TRAJI=-70RY  -  11 tJQ * EIVDIWG  A T  uPLAND
START AT 0200. END AT 1300
FWISSICNS  GRID:  LACATA75

TTP4c

2 . 0 0
2.25
2 . 5 0
2 . 7 5
3*OO
3 . 2 5
3 . 5 0
3 . 7 5
4 . 0 0
4 . 2 5
4 . 5 0
4 . 7 5
5 . 0 0
5 . 2 5
5.50
5 . 7 54 6 . 0 0
6 . 2 5
6 . 5 0
6 . 7 5
7.00
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0

. 8 . 2 5
8 . 5 0
8 * 7 5

. 9.00
%25
9.50

* 9 . 7 5
1 0 . 0 0
1 0 . 2 5

. 1 0 . 5 0
1 0 . 7 5
1 1 . 0 0

. 1 1 . 2 5
11*5O
il.75

. 12.00
1 2 . 2 5
12.50

● 1 2 . 7 5
1 3 . 0 0

‘

pnsITI!Y4(x,Y)

28.6, 34.3
?9.6,. 14.8
30.5.’ 15.3
31.4, 15.a
3?.3,’ 16.2
33.1, 16.6
‘33.5. 17.3
~3.7, lR.2
33.6, 19.3
33.2, 20.3
3?.7. 20.9
31.9, 21.2
31.1, ?1.1
30.4. 21.1
30.4, 21.7
31.1. 22.7
32.3. 24.3
33.6., 25.9
34.1, ?7.0
33.9,’ 27.7
32.9, 28.0
32.1, 28.3
32.1, 29.3
33.0, 30.8
34.8,. 33.0
36.7,’ 34.9
38.0. 36.0
38.6, 36.2
38.5* 35.4
38.6.*- 34.7
39.6. .34.7
41.4, 35.6
44.2, 37.3
46.7, 38.9
48w2,~ 39.6
48.6, 39.2
47.8, 37.9
47.?, 36.6
47.8, 36.1
49.7, 36.6
52.9, 37.9
55.9, 39.3
57.5, 39.7
57.7, 39.3
56.6, 37.Q

03(FPHM)

1.00
0.00
O*OO
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0 ● 0,0
0.00
0.01
0.01
0 . 0 4
0 . 0 8
0 . 1 3
0 . 2 0
0 . 2 9
0 . 3 6
0 . 5 0
0 . 7 6
1 . 1 5
1 . 7 5
2 . 6 2
3 . 5 9
4 . 6 1
5 . 9 3
7 . 2 6
B.52
9 . 7 5

10098
12.18
1 3 . 4 9
1 4 . 7 7
1 6 . 0 7
1 7 . 2 9
1 8 . 2 8
1 9 . 2 2
2 0 . 1 6
2 1 . 0 7
2 2 . 1 0
2 3 . 0 4
2 3 . 8 9
2 4 . 6 4

VCZ{PPHM)

4 . 0 0
5 . 0 6
5 . 0 6
5 . 0 5
5*O4
5 . 0 2
5 . 0 0
4 . 9 7
4 . 9 5
4 . 9 3
4 . 9 1
4 . 0 9
4 . 8 6
4.85
4 . 8 5
4 . 8 9
5 . 0 4
5 . 2 8
5 . 6 8
6 . 3 3
7 . 1 6
8 . 0 9
9* L4

10.16
10.98
1 1 . 5 8
12.09
12.24
12.30
12.34
12.32
12.21
12.05
11.E9
11.66
11.41
11.15
10.85
10.58
10.32
10* 07
9.86
9.62
9.37
9.12

D-10

hJO(PPHM)

3 . 0 0
2 . 0 7
3 . 2 1
5 . 1 6
6 . 3 5
6.81
6.83
6.82
6.81
6.80
6.80
6.80
6.82
6.84
6.89
6.94
6.90
6.85
6.72
6.29
5.78
5.18
4.47
3.64
2.89
2.4C
1.94
1.63
1.42
1.27
1.14
1.05
0.96
0.87
0.80
0.73
0.66
0.62
0.57
0.53
0.50
0.47
0.44
0.40
0.39

WHC(PPMC]

2*OC
2.OC
2 . 0 1
2 . 0 2
2 . 0 3
2.03
2 . 0 4
2 . 0 4
2 . 0 5
2 . 0 6
2 . 0 6
2 . 0 1
2 . 0 8
2.OC
2*1C
2 . 1 1
2 . 1 2
2 . 1 4
2 . 1 5
2.17
2.le
z.1~
2 . 1 9
2.1~
2 . 1 7
2 . 1 6
2 . 1 4
2 . 1 1
2.08
2 . 0 5
2 . 0 2
1 . 9 9
1 . 9 6
1 . 9 3
1 . 9 1
1 . 9 0
2 . 0 2
2 . 1 1
2 . 2 5
2.8C
2 . 8 6
2 . 8 1
2 . 7 7
2 . 7 4
2 . 7 1

CC’(PPM)

3.00
3.00
3.00
2.99
2.99
2.99
2.99
2.99
2.99
2.99
2.99
2.99
3.00
3.00
3.01
3.02
3.03
3.05
3.06
3.07
3.10
3.14
3.19
3.23
3.25
3.29
3.32
3.33
3.34
3.36
3.37
3.38
3.39
3.39
3.39
3.39
3.38
3.38
3.37
3.37
3.37
3.37
3.37
3.37
3.37
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* Ocs - 1975 VALIDATION RUN -
SAN DIEGO TRAJECTORY --5 RR -

* START AT 0900, EHD AT 1400
EllISSIONS G R I D :  SDDATA75

TIFIE

9 . 0 0
9 . 1 7
9 . 3 3
q.so
9 . 6 7
9 . s 3

1 0 . 0 0
10.17
1 0 . 3 4
10.50
1 0 . 6 7
10.84
1 1 . 0 0
1 1 . 1 7
11.3U
1 1 . 5 0
1 1 . 6 7
1 1 . 8 4
1 2 . 0 0
12.17
12.30
12.50
1 2 . 6 7
12.133
1 3 . 0 0
1 3 . 1 7
13.33
13.50
1 3 . 6 7
13.84
1 4 . 0 0

POSITION(X,YI 03(PPHf!)

2 8 . 0 ,  5 9 . 0
2 9 . 9 ,  5 9 . 0
3 1 . 7 ,  5 8 . 9
3 3 . 5 ,  5 6 . 7
3 5 . 3 ,  58.6
37.2, 5 8 . 3
3 9 . 0 ,  5 8 . 0
4 0 . 9 ,  5 7 . 7
42.8, 5 7 . 3
44.8, 5 7 . 0
4 6 . 8 ,  5 6 . 7
Q8.9, 5 6 . 3
5 1 . 0 ,  5 6 . 0
5 3 . 1 ,  5 5 . 6
5 5 . 1 ,  5 5 . 2
5 7 . 0 .  5 4 . 7
5 8 . 8 ,  5 4 . 2
6 0 . 5 ,  5 3 . 6
6 2 . 0 ,  5 3 . 0
6 3 . 5 ,  5 2 . 3
6 5 . 1 ,  5 1 . 7
6 6 . 8 ,  51.0
6 8 . 5 ,  5 0 . 3
7 0 . 2 .  4 9 . 7
72.0. Q9.O
7 3 . 8 ,  48.3
7 5 . 5 ,  4 7 . 5
7 7 . 0 ,  46.7
7 8 . 5 ,  65.9
79.8, 4 4 . 9
8 1 . 0 ,  4 4 . 0

3 . 0 0
3 . 1 0
3 . 5 8
4 . 0 9
u . 6 7
5 . 1 9
5 . 7 7
6 . 2 8
6 . 0 3
7 . 3 4
7 . 8 5
8 . 3 5
8 . 8 1
9 . 1 8
9 . 5 6
9 . 9 4

10’.30
1 0 . 6 5
10.98
1 1 . 5 0
11.99
1 2 . 4 6
12.89
13.32
13.72
14.10
14.UU
14.77
15.07
15.3U
15.58

PACIFIC ENVIRONHENrAL SEBVICES
flEf12 PHOTOCHEl!ICAL  HODEL ( 4 / 1 / 7 7 )

9/3/75
ENDING AT ALPINE

No2(F’PHn)

6.00
6.35
6.46
6.61
6.72
6.87
6.95
7.00
7.01
-?.02
7.02
7.01
7.03
7.05
7.03
7.01
6.98
6.95
6.92
6 . 8 9
6.87
6.83
6.79
6.7Q
6.69
6.64
6.58
6.53
6.47
6.42
6.36

NO(PPHfl)

2 . 0 0
1 . 6 3
1 . 5 0
1 . 3 4

1 . 2 5
1 . 1 6
1 . 0 9
1.01
0 . 9 6
0 . 8 9
0 . 8 6
0 . 8 2
0 . 7 9
0 . 7 6
0.73
0 . 7 0
0 . 6 8
0 . 6 5
0 . 6 3
0 . 6 0
0 . 5 7
0 . 5 5
0 . 5 3
0 . 5 1
0.Q8
0 . 4 7
0 . 4 5
0 . 4 3
0 . 4 1
0 . 4 0
0 . 3 8

Nf!HC{PPFIC]

1 . 5 0
1 . 5 0
1.49
1.49
1 . 0 9
1.49
1.48
1.47
1 . 4 6
1.45
1 . 4 4
1 . 4 3
1 . 4 2
1.01
1.40
1 . 3 9
1 . 3 8
1 . 3 7
1 . 3 6
1 . 3 5
1 . 3 3
1 . 3 2
1.31
1 . 3 0
1 . 2 9
1.28
1 . 2 7
1 . 2 6
1 . 2 6
1.25
1 . 2 4

co (Pelf)

1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
7.07
1 . 0 2
1 . 0 3
1 . 0 3
1 . 0 3
1 . 0 3
1 . 0 3
1 . 0 3
1 . 0 3
1.OU
I.ou
1.OU
1 . 0 3
1 . 0 3
1 . 0 3
1 . 0 3
1 . 0 4
1 . 0 4
1 . 0 4
1 . 0 4
1 . 0 4
1.OU
7.04
1 . 0 4
7.04
1 . 0 5
1 . 0 5

KPLAG  = 1

D - n
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‘“1986 Impact Results

Norma! and 100% Tankering Transportation Scenarios
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FIGURE D-6. Trajectories (SM 1 and SD3) for regional analysis.



Relative Mixing

H o u r x  ( k m ) y ( k m ) Temp°C Humidity % Height (m AGL ) *
. .

SANTA BARBARA 1 (SB 1 ) TRAJECTORY

0400 348 3758 18 73 30

0500 339 3755 18 73 30

0600 329 3753 18 73 30

0700 318 3752 19 68 30

0800 306 3753 21 60 30

0900 295 3752 22 56 30

1000 286 37”58 24 50 30

1100 281 3768 25 47 60

1200 278 3780 27 41 90

1300 267 3787 27 36 9 0

1400 258 3796 27 34 90

1500 253 3803 27 32 90

1600 248 3813 27 28 90

S A N T A  B A R B A R A  3 ’  - ( S B  3 ’ )  T R A J E C T O R Y

,.. m r

1300 177 3794 29 24 120

1400 193 3 7 9 7 29 21 120

1500 .208 3803 29 19 120

1600 2 2 8 3809 2 9 18 120

1700 2 4 8 3 8 1 3 2 9 18 120

.:

*

*

●

☛

w
*

*
meters above ground level
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Relative Mixing

Hour x ( k m ) y  ( k m ) Temp°C Humidity % Height (m AGL) 4

VENTURA2 (V2) TRAJECTORY

0500 207 3803 17 77 150

0600 220 3795 18 73 150

0700 231 3788 19 68 150

0800 244 3 7 8 2 21 60 150

0900 259 3779 22 56 150

1000 272 3778 24 50 150

1100 281 3785 25 44 185

1200 283 3795 27 34 215

1300 286 3803 29 25 290

1400 287 3813 32 17 365

VENTURA 3 (V3) TRAJECTORY

0500 2 0 7 3803 17 77 150

0600 220 3795 18 73 150
0700 231 3788 19 68 150

0800 244 3782 21 60 150

0900 259 3779 22 56 150
1000 272 3777 24 50 150

1100 289 3777 25 44 185

1200 302 3780 27 34 215

1300 316 3783 29 25 240

1400 330 3790 32 17 365

* meters above ground level

<,

“..
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Mixing

Relative Height
Hour x(km) y(km) Tern p“c Humidity(%) (m AGL*)

Los ANGELEs I (LA1 ) TR A J E C T O R Y

0300 394 3706 16 82 150
0400 395 3715 17 77 150
0500 389 3722 17 77 150
0600 388 3730 18 73 150
0700 387 3739 21 36 150
0800 387 3747 24 41 150
0900 388 3752 25 39 185
1000 392 3758 27 34 215
1100 396 3764 28 29 260
1200 400 3768 29 25 305
1300 406 3773 31 21 380
1400 416 3777 33 17 455
1500 424 3778 35 16 455
1600 433 3776 35 1 6 455

LOS ANGELES 2 (LA2) TRAJECTORY

0300 394 3706 16 82 150
0400 395 3715 17 77 150
0500 399 3721 17 77 150
0600 403 3726 18 73 150
0700 411 3731 21 56 150
0800 415 3736 24 41 150
0900 419 3741 25 39 185
1000 425 3745 27 34 215
1100 429 3748 28 29 260
1200 437 3751 29 25 305
1300 445 3754 31 21 380
1400 453 3757 33 17 455
1500 460 3758 35 16 455
1600 4 6 9 3759 35 16 455

* meters above ground level
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Mixing
Relative Height

Hour x( km) y(km) Temp°C Humidity(%) (m AGL*)

1900
2000
2100
2200
2300
9000
9100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400

SAN DIEGO 1 (S!31 ) TRA3ECT(

372
384
394
399
408
411
412
417
427
436
442
448
452
461
468
479
491
502
512
521

0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600

437
433
430
428
427
428
432
438
446
456
464
473
484
495

3719
3715
3704
3702
3694
3685
3675
3670
3669
3666
3662
3656
3652
3649
3649
3648
3646
3643
3639
3634

16
16
16
16
16
16
16
16
16
16
16
16
18
21
22
22
26
29
31
32

tY

100
100
100
100
100
100
100
100
100
100
100
100
88
73
68
68
47
38
33
31

SAN DIEGO 2 (SD2 ) TRAJECTORY

3704
3697
3690
3684
3677
3667
3661
3656
3654
3656
3660
3666
3667
3666

* meters above ground level

10
10
10
10
10
10
11
13
14
16
18
20
21
21

100
100
100
100
100
100
94
82
77
67
60
53
49
49

305
305
305
305
305
305
305
305
305
305
305
305
365
425
425
455
550
670
700
730

30
30
30
30
30
30
90

150
185
215
260
305
305
305

*
.
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Relative Mixing

Hour x (km) y (km) Temp°C Humidity % Height (m AGL)*

SANTA MARIA 1 (SM 1) TRAJECTORY

1800

1900

2000

2100

2200

2300

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

264

253

242

230

219

208

199

192

186

182

177

i73

168

166

165

167

177

187

3 7 8 8

3789

3791

379:3

3795

3797

3802

3806

3813

3817

3824-

3831

3840

3850

3861

3872

3875

3873

3640

3623

3609.

3602

360.2

3605

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

12

13

13

94

94

94

94

94

94

94

94

94

94

94

94

94

94

94

76

67

63

305

305

305

305

305

305

305

305

305

305

305

305

305

305

305

335

365

365
,., .

MEXICAN IM PACT (SD 3’) TRAJECTORY

1000 434

1100 457

1200 482

1300 505

1400 520

1500 535

27

27

27

27

28

28

34

34

34

34

33

33

150

150

150

150

150

150

* meters above ground level
D-2?



PhCIFIC  ENvIRONMENTAL SERVICES
REM2 PHOTOCHEXICAL  @OOEL (4/1177}

(

Ocs - 1986 IMPACT  wITHOUT SALE-48 - 9/25
SANTA BARBARS 1 TRAJECTORY - PART 1 - 11 HRS
START AT 0400t END AT 1500
EMISSIONS GRID:  0COATA860SALE35

TIME

4.00
4 . 2 5
4 . 5 0
4.75
5 . 0 0
5.25
5*5O
5 . 7 5
6 . 0 0
6 . 2 5
60S0
6075
7.00
? . 2 5
7*5O
7 * 7 5
8 . 0 0
8 . 2 5
8 . 5 0
eo7s
9 . 0 0
9 . 2 5
9 . 5 0
9*75

10.00
10.25
10.50
10* 75
11.00
11.25
11.50
11.7s
12.00
12.25
12.s0
12.75
13.00
13,25
13.s0
13.75
14.00
14.2s
1+.50
14075
15.00

POSITXON{XsY} 03CPPHM}

1 9 8 . 0 s 2 0 8 . 0
1 9 3 . 4 s 2 0 8 . 6
190.4P208.3
188.9020701
109.0s204.9
1 8 9 . 0 s 2 0 2 . 9
1 8 7 . 3 s 2 0 1 . 9
186.0s201.9
1 7 8 . 9 s 2 0 3 . 0
1 7 3 . 9 s 2 0 4 . 1
1 7 0 . 4 s 2 0 4 . 4
1 6 8 . 5 s 2 0 3 . 6
1613.0s202.O
167.5~200.5
1 6 5 . 3 s 2 0 0 . 1
1 6 1 . 5 s 2 0 1 . 0
156.0g1203.O
1 5 0 . 5 s 2 0 4 . 9
146,9e205.4
1 4 5 . 1 s 2 0 4 . 4
1 4 5 . 0 , 2 0 1 . 9
145.1c20000
143.5e200.4
140e5u203.1
13Se9e208.1
131.7021303
1 2 9 . 4 s 2 1 6 . 6
129.2s218.2
131.0v218.O
1 3 3 . 0 , 2 1 7 . 9
1 3 3 . 1 s 2 1 9 . 9
131.4t2Mo0
1 2 7 . 9 s 2 3 0 , 1
1 2 4 . 0 s 2 3 S . 8
120.9e238.9
lt8.5s23903
1 1 7 . 0 s 2 3 6 . 9
115.St23%8
l130St235.7
ll100t23904
1 0 ? . 9 , 2 4 6 . 1
I05,1c.25206
103.40255o9
102.7s256.0
103.0e253m0

1 . 0 0
0 . 0 0
0 . 0 0
0.00
0.00
0 . 0 0
O*OO
0 . 0 0
0900
0.00
0 . 0 9
0 . 2 9
0 . 4 8
:: ;6

1.27
1.78
2.36
2099
3 . 6 8
4 . 4 6
5 . 2 7
6008
6.90
1.69
8 . 0 3
8.34
8060
8008
8 . 5 6
8.39
8.32 ’  4“”
8.32
9 . 0 5
9*75

10040
11.04
11.64
12.21
12. ?3
13.22
13.67
:::::

14081

N02CPPHM)

4*OO
5 . 0 4
5 . 0 6
5*O7
5 . 0 7
5*O7 .
5 . 0 7
smo7
5.07
5*O7
5.00
+.88
4 . 8 8
4 . 9 5
5 . 1 6
5 . 3 3
5 . 4 5
5.58
5 . 7 3
5.05
S*89
5 . 9 2
5 . 9 3
5.93
5 . 9 3
5*9O
5.87
5 . 8 5
5.83
5 . 8 0
5.78

S.7T
5 . 7 7
s. 79
5 . 7 8
5*73
5 . 6 0
S.60
S.52
5 . 4 4
5.34
5 . 2 4
5013
s0a2
4.92

NO{PPW)

3.00
1 . 9 6
1.94
1.93
1093
1 . 9 3
1.93
1093
1 . 9 3
A*93
2000
2 . 1 1
2 . 1 1
:::;

1.63
1.48
1 , 3 2
1 , 1 4
0 . 9 8
O*S9
0.81
O*75
0 . 7 0
0.63
0 . 6 2
0.41
0 . 6 0
O*59
0 . 6 2
0.64
0.6M
0.65
0.60
0955
0 . 5 1
O*47
::::

0 . 3 8
O* 35
0.32
0 . 2 9
0.26
0.24

NMMC(PPWC>

1.50
1050
i.50
1.50
1850
1.50
1.50
1050
1.50
1.50
1.50
1*5O
1*5O
1 . 4 9
1 . 4 9
1*49
1 . 4 8
1047
1 . 4 6
1*45
1.44
1 . 4 2
1.40
1 . 3 9
1*37
1 . 3 6
1035
1.33
1.32
1.32
1.32
1.32
1.32
1030
1 . 2 8
1 . 2 7
1.25
1.24
1023
1022
t*22
1 . 2 1
1*21
1*2I
1021

COCPPM)

2.00
2.no
2000
ZeDO
2.no
2,?00
2.?00
2 * 0 0
2.400
21)00
2.40
2.00
2*ao
2.00
2*DO
2.J)O
2.s0
2 . 9 0
2.s0
2 . 4 0
2*ao
2000
2.00
2.ao
2*OO
2090
2c.ao
29no
2.80
2.00
2A0
2.01
2 . 9 1
2041
2*DO
2*no
2980
Z.no
2090
2.ao
2000
2oao
2 . 4 0
2*BO
Z.&o
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PACIFIC ENVIROW4E”RTAL  SERVICES
REM2 PHCITOCHE741CAL WOOEL  ‘“ ‘-  “ - - ’

ms - 1~86  IW.PACT  METHDUT  S’AkE~48 -  9/25
S&NT4  f3kR8ARA  1 WRfA&ECTORW  -“<PART 2 - 1 H R
S T A R T  AT 1500, END AT 1 6 0 0
E M I S S I O N S  GRID:  S9L5WA86

TIMF

15.00
15.09
1 5 . 1 7
1S.25
15.34
15.4?
1 5 . 5 0
1 5 . 5 8
1 5 . 6 7
1 5 * 7 5
1 5 . 8 4
1 5 . 9 2
16.00

P091TION(X. YI

3 6 .  Oi 12.0
36.2, 1.0.6
36.3* 9.7
36.3, 9.2
36.2. 9.0
35*9* 9*3
39.6, 9.9
35.1, 11.0
34.5* 12.4
33.8* 14.3
33*O* 16.5
32.0. 19.1
31.0, 22.1

,u3twwi

‘14.80
14.90
14.99
1!$.08
15.16
15.24
15.31
15.39
15.45
15.52
15658
15-67
15059

N02(PPHM)

4-92
4.88
4.85
4.81
4.79
4.75
& 7.?
4.69
4.67
4.64
4. 6t
4.62
4.80

NC(PPHM)

0 . 2 4
0 . 2 3
0 . 2 3
0 . 2 2
0.21
0.21

“ 0 . 2 0
0.19
0.18
0.17
0.17
0.17
0.18

NMHC(PPMC)

1.21
1 . 2 1
1 . 2 1
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.22
1.23

[*tLf{[l

cotPPM)

2 . 0 0
2 . 0 0
2 . 0 0
2 * O O
2 . 0 0
2 . 0 0
2 * 0 0
2.00
2 . 0 0
2 . 0 0
2 . 0 0
2.01
2.03

UFLAG  = 1

v
w
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KS - 1 9 8 6  IWPACT WITH SALE-48 - 9f25
SANTA BARBARA 1 TRAJECTORY - PART 1 - 11 HRS
START AT 0400a END AT 1500
EMISSIONS  GRID: 0cOATA86.SALE48

PACIFIC ENvIRONAENT~L  SERVICES
REH2  PHOTOCHEMICAL MODEL (411/77>

TINE

4.00
+.25
4.50
4.75
5*OO
5.25
5.50
5.75
6.00
6.25
6.50
6.75
7.00
7*25
7.50
7*75
8.00
8.25
8.50
S*75
9.00
9.25
9.50
9.75
IO*OO
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
11.00
11.25
11.50
11.75
12.00
12.25
12.50
12.75
13.00
13.25
13.50
13.75
14.00
14.25
14.50
14.75
15.00

PDSITION(XSY} 03CPPHW}

198.0e208.O
193.4m208.6
190.4B208.3
188.9t207.l
1 8 9 . 0 s 2 0 4 . 9
189.0t202.9
187.3s201.9
1 8 4 . 0 0 2 0 1 . 9
17809c203.O
17309t204.1
170.4t204e4
1 6 8 . 5 s 2 0 3 . 6
168.0e202m0
167.5p200a5
!65.3s200.1
161.5s201,0
!5600r203.O
1 5 0 . 5 s 2 0 4 . 9
1 4 6 . 9 s 2 0 5 , 4
1 4 5 . 1 s 2 0 4 . 4
145.0p201.9
1 4 5 . 1 s 2 0 0 . 0
1 4 3 . 5 s 2 0 0 . 4
X40.50203.l
1 3 5 . 9 s 2 0 8 . 1
1 3 1 . 7 ? 2 1 3 . 3
129.4s216.7
12902t21802
131oO*218.O
1 3 3 . 0 s 2 1 ? . 9
1 3 3 . 1 s 2 1 9 . 9
131.4e224.O
127.9,230el
124.0t235.8
120.99238.9
1 1 8 . 5 s 2 3 9 . 2
117.00237,0
1 1 5 . 5 9 2 3 4 . 8
1 1 3 . 5 s 2 3 5 . 7
111.00239.4
10709t246.1
1 0 5 . 1 9 2 5 2 . 6
1 0 3 . 4 s 2 5 5 . 9
lo2.7w256.O
lo3eow253.o

1800
O*OO
0800
0900
O*OO
O*OO
0 . 0 0
0 . 0 0
O*OO
0 . 0 0
O*O9
0 . 2 9
0.48
0 . 6 9
0.90
1.27
1.78
2 . 3 6
2 . 9 9
3 . 6 8
4 . 4 6
5 . 2 7
6*O8
6.90
7.69
8003
%33
8.59
8 . 8 7
8.54
8.37
8e 31
8.29
9 . 0 2
9.71

10038
11.01
1 1 . 6 2
12.20
12.72
13* 20
13.63
14005
1 4 . 4 3
14.75

No2cPPHll)

4900
5 . 0 4
5.06
5 . 0 7
5 . 0 7
5 . 0 7
5 . 0 7
5 . 0 7
5 . 0 7
5 . 0 7
5 . 0 0
4 . 8 8
4 . $ 8
4 . 9 5
5.16
5 . 3 3
5.45
5 . 5 8
5 . 7 3
5 . 8 5
5089
5 . 9 2
5*93
5*93
5 . 9 3
5 . 9 0
5 . 8 7
5.86
5.86
5 . 8 3
5.01
5 . $ 0
5 . 0 2
5 . 8 3
5.83
5*8O
s. 75
5.68
5 . 5 9
5.51
5.44
5 . 3 5
5.24
5*13
5 . 0 3

NOCPPHM}

3 . 0 0
1 . 9 6
1.94
1 . 9 3
1 . 9 3
1 . 9 3
1 . 9 3
1*93
1 . 9 3
1093
2 . 0 0
2.11
2 . 1 1
2 . 0 3
1081
1 . 6 3
1 . 4 8

“1.32
1,14
0 . 9 8
0.89
0 . 0 1
O*75
0.70
0 . 6 3
0 . 6 2
0 . 6 1
0 . 6 0
0 . 5 9
0 . 6 2
0.64
0 . 6 5
0 . 6 6
0.61
0.56
0 . 5 2
0.48
O*44
0041
0 . 3 8
O*35
O*33
O*3O
0928
0 . 2 5

NUHC(PPNC}

1 . 5 0
1.50
1 . 5 0
1050
1.50
1 . 5 0
1.50
1.50
1.50
1950
1.50
1050
1050
1 . 4 9
1 . 4 9
1049
1 . 4 8
1.47
1 . 4 6
1 . 4 5
1.44
1.42
1.40
1 . 3 9
1.37
1.36
I*35
1*33
1 . 3 2
1.32
1.32
1,32
1.32
k 30
1028
1.27
1.25
1.24
1 . 2 3
1.22
1022
1 . 2 2
I*21
1021
1021

COCPOM)

2.00
2 . 0 0
2s50
2.90
2*.00
2 . 0 0
2 . 0 0
2*OO
2 . 0 0
2,00
2.00
2.00
2,*9O
2.s0
2*OO
Z.do
2000
2.00
2.00
2.40
2..00
2 . 0 0
2*OO
2,00
2 . 0 0
2,00
2*DO
2 . 0 0
2000
2 . 9 0
2 . 0 0
2 . 0 0
2..00
2900
2 . 0 0
2.00
2 . 0 0
2.00
2000
2.00
2.01
2001
2 . 0 1
2*nl
2001
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PMIF’IC  ENVIRONMENTAL” SERVICES
REM2’ PH’OTOC’HEMICAL’ BoDEL {+/1/~7~

Ocs - 1906 !W4C~:HI+H SA&E~4W  - 9125
SANTA BAfV8APA  1  TWKFEWCO’RY  -  PAk7”  2  -  1 HR”
sTQRT AT 1500,END’~ATi16@0
EMISSIONS  GRIO: SI$17iA.Y~8&

TIME

1 5 . 0 0
1 5 . 0 9
1 5 . 1 7
1 5 . 2 5
15.34
1 5 . 4 2
15.50
15.58
1 5 . 6 7
1 5 . 7 5
15.83
15.92
1 6 . 0 0

POSI*ION(X,Y)

36:’0, 12.0
36..2, ,10t6
36:. ‘3. 9.7
3b. 39 9.2
36.!?, 9.0
35.9, 9.3
35.6, 10.0
35.1, 11.0
34.5* 12.5
33.8, 14.2
33.0, ;6.5
32*O, 19.2
31.0. 22.1

03(PtWM)

14.80’
14.64’
14.98
15’.08
15.16
15.25
15.32
15.’39
159.46-
15*52
15~.59’
15.6’9
15.61

N02iPPW4’)

5.03
5 . 0 0
4 . 9 6
4 . 9 3
4 . 9 0
4 . 0 6
4 . 8 3
4;80
4. W
4 ● 75
4.’72
4.’73
4 . 9 0

NO(P’PW1

0.25
0.24
0.23
0.2’3
0.22
0.21
0.20
O*1Q
0.19
O.lE
0.18
0.17
O*19

NMW’[PPMC)

1 . 2 1
1.21
1 . 2 1
1 . 2 1
1 . 2 1
1 . 2 1
1 . 2 1
1 . 2 1
1 . 2 1
1 . 2 1
1.21
lb21
1 . 2 3

crJi”P~M)

2*O1
2.01
2.01
2.01
2.01
2*O1
2.01
2.01
2.01
2*OI
2.01
2.02
2.04

KFLAG = 1

●

“
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PACIFIC ENVIRONMENTAL SERVICES

REM2 PHOTOCHEMICAL #OOE1. (411177~

Ocs - 1986 IMPACT  WITHOUT SALE-48 - 9/24
S A N T A  B A R B A R A  3~ TR&JECTORY  - PAUT  1 - 3 HRS
START AT 1300, END AT 1600
EMISSIONS GRID:  9CllATA86.SALF35

Tlmt

13.00
1 3 . 1 7
1 3 . 3 4
1 3 . 5 0
1 3 . 6 7
1 3 . 8 3
1 4 . 0 0
14.17
1 4 . 3 3
k4.50
14.67
14.84
1 5 . 0 0
15.17
1 5 . 3 3
1 5 . 5 0
15.67
1 5 . 8 4
1 6 . 0 0

PIJ>]lIUN(X?YI

2 7 . 0 , 2 ’ 3 4 . 0
2 9 . 7 , 2 9 4 . 9
3 2 . 4 , 2 9 5 . 6
3 5 . 0 , 2 9 6 . 2
3 7 . 7 . 2 9 6 . 6
4 0 . 3 , 2 9 6 . 9
4 3 . 0 , 2 9 7 . 0
4 5 . 7 , 2 9 7 . 2
4 8 . 2 , 2 9 7 . 7
5 0 . 7 , 2 9 8 . 6
5 3 . 2 . 2 9 9 . 7
5 5 . 7 , 3 0 1 . 2
5 8 . 0 , 3 0 3 . 0
6 0 . 5 , 3 0 4 . 8
6 3 . 3 , 3 0 6 . 3
6 6 . S , 3 0 7 . 5
7 0 . 0 , 3 0 8 . 3
7 3 . 9 , 3 0 8 . 8
? 8 . 1 , 3 0 9 . 0

03(PPliM)

5 . 0 0
5 * 1 4
5 . 5 4
5 . 9 5
6 . 3 4
6 . 7 3
7 . 1 1
7 . 5 2
7 . 8 7
8 . 2 0
8 . 5 2
8 . 7 8
9 . 0 1
9 . 2 6
9 . 5 1
9 . 7 6

1 0 . 0 0
1 0 . 2 1
1 0 . 4 3

N02{PPHM1

4 . 0 0
4 . 2 3
4 . 2 7
4.30
4 . 3 3
4 . 3 4
4 . 3 7
4 . 3 9
4 . 4 2
4 . 4 6
6*49
4 . 5 5
4.62
4 . 6 6
4 . 6 8
4 . 6 8
4 . 6 8
4 . 6 7
4 . 6 4

NO(PPHPII

1*OC
O*75
0 . 7 0
0 . 6 5
0 . 6 1
0 . 5 7
O*53
0 . 5 0
0 . 4 7
0 . 4 4
0 . 4 3
0 . 4 0
0 . 3 8
0 . 3 7
0 . 3 4
0 . 3 1
0 . 2 9
0 . 2 6
0 . 2 6

NMHC(PPMCI

1 . 0 0
1 . 0 0
0 . 9 9
0 . 9 9
0 . 9 8
O*98
0 . 9 7
0 . 9 7
0 . 9 6
0 . 9 6
0 . 9 5
0 . 9 5
0 . 9 4
0 . 9 4
0 . 9 3
0 . 9 2
0 . 9 1
0 . 9 1
0 . 9 0

CO(PPM)

1*OO
1 . 0 0
1 . 0 0
1 . 0 0
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1*OO
1.01
1.01
1.01
1.01
1.01
1.00
1.00
1*OO
1.00

)(:LAG *

*
.

1
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PACIFIC  ENVIiOf!jPi’ENTAL  SERVICES
REMZ  PtIOTi3CHEM.ICAL  MIDEL . . . . --- .

Ocs - L986i,1MdA~7M~T~0Ut  ,=SI@Ey48”- 9 / 2 4
SANT$ BARBARA ,3* T.PA~ECTO~Y  - PART 2 - 1 HR
START AT 1600. -ENC?’  AI 1700
EMISSIONS GRID:  S!lDA1’A86

1 6 . 0 0
1 6 . 0 9
1 6 . 1 7
1 6 . 2 5
16.3+
16.42
1 6 . 5 0
1 6 . 5 9
1 6 . 6 7
lb. 75
16.83
16.92
17.00

11.0. 18?0
‘13.2, 18.0
15.2, 18.1
17.2. 18.3
19.0, 18.5
20.9, 18.8
22.6. 19.1
24.2* 19.4
25.7, 19.8
27.2, 20.3
28.,5, 20.8
29.8, 21.4
31.0, 22.0

03(PPHN’}

10040
1 0 * 4 9
1 0 . 6 1
1 0 . 7 2
10.B5
1 0 . 9 9
1 1 . 0 9 .
11.20
11.30,
11.42
11.51
11.5’9
11:49

N02(P6HM}

4 . 6 4
4 . 6 5
4 . 6 6
4.69
4 . 6 9
4 . 7 0
% 74
4 . 7 7
4.81
4 . 8 2
4 . 8 6
4 . 9 1
5 . 1 2

NO(PPW4)

0 . 2 6
0 . 2 4
0 . 2 4
0 . 2 1
O*2O
0 . 2 0
0 . 1 8
0 . 1 8
0.16
0-16
0.14
O*14
0 . 1 2

, ,.
NMilC(PPMCl

0 . 9 0
0 . 9 0
0.90
0 . 9 0
0 . 9 0
0 . 9 0
0 . 9 1
0 . 9 1
0 . 9 1
0 . 9 2
0 . 9 2
0 , 9 3
0 . 9 4

te/1/111

CO(PW)

1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1.0.0
1.01
1.01
1.02
1.03
1.03
1.04
1.05
1*O7

1

!
,
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PACIFIC ENVIRONREUTAL  SERVICES

REI!2 PHOTC)CHESICAL  MODEL ( u / 1 / 7 7 )

. . .
. . ’ ”

.

‘, ,, ,.
. ...,. . . ..,. ’:: ., ,, :;:,:$3

Ocs - 1 9 8 6  I!!PAC?,;U.I~H: .SALi-4&  -  9~2u ‘  ‘“
SANTA BARBARA 3° TRAJECTORY - PART 1 - 3 HRS
SrART hT 1300, END AT 1600
EHISSXONS  GRID: 0CDATA86.SALEJ+8

TIRE

13.00
1 3 . 1 7
13.34
1 3“.50
1,3*67
1 3 . 0 3
lU.00
1 4 . 1 7
1 4 . 3 4
1 4 . 5 0
1 4 . 6 7
14.83
1 5 . 0 0
1 5 . 1 7
1 5 . 3 4
1 5 . 5 0
15.b7
1 5 . 8 4
1 6 . 0 0

XFLAG  =

POSITZONIX,Y] 03[PPRB)
. . . . . :. ...,

2 7 . 0 , 2 9 4 . 0  ~~ ““ ‘s.:00
29.7.29Q.9 5.lU
32.Q,295.6’ 5 . 5 2
3 5 . 0 . 2 9 6 . 2 5 . 9 2
3 7 . 7 . 2 9 6 . 6 6 . 2 9
UO.3.29b.9 6 . 6 9
4 3 . 0 , 2 9 7 . 0 7 . 0 6
U5.6*297.2 7 . 4 5
u8.3e297.7 7 . 8 1
5 0 - 8 . 2 9 8 < 6 8.14
5 3 . 2 , 2 9 9 . 7 8 . 4 6
5 5 . 6 , 3 0 1 . 2 8 . 7 2 ’
5 8 . 0 , 3 0 3 . 0 8 . 9 7
6 0 . 5 , 3 0 4 . 8 9 . 2 1
63.3,30b.3 9.49
66.5,307.5 9.75
70.0,308.3 10.00
73.9,308.B 10.23
78.1,309.0 10. U6

1

N02(FPHR]
. .
““”  4.00

4.2U
4 . 2 9
fl.33
4 . 3 8
4 . 4 1
4 . 4 4
4.45
4.48
4 . 5 1
4 . 5 4
u.61
4 . 6 8
4.74
U. 711
4 . 7 5
4 . 7 5
U.75
4.73

,,, ,,

,,., ,.

,.

D-29
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NO(PPHN)

1 *OO
0 . 7 5
0 . 7 0
0 . 6 6
0 . 6 2
0 . 5 9
O.sf+
0 . 5 2
0.u8
O.us
0.03
0 . 4 0
0 . 3 8
0 . 3 6
0 . 3 5
0 . 3 2
0 . 2 9
0 . 2 7
0 . 2 6

NHIiCIPPHC)

1 . 0 0
1 . 0 0
0 . 9 9
0.99
0 . 9 8
0 . 9 8
0 . 9 7
0 . 9 7
0 . 9 6
0 . 9 6
0 . 9 5
0 . 9 5
0.9Q
0.94
0 . 9 3
0 . 9 2
0 . 9 2
0.91
0.91

.,

co (PPn)

1 . 0 0
1 . 0 0
1.00
1 . 0 0
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1.00
1 . 0 0
1 . 0 0



. . ..— ..- .-. —— .

START AT 160 C,’ END AT 1700
EMISSlrN5 GPIO:  SP~A7A86

16.a3
16.0f3
1 5 . 1 7
16.25
16.34
15.4?
1 6 . 5 0
1 6 . 5 9
1 6 . 6 7
1 6 . 7 5
16.83
16.Q2
1 7 . 0 0

P9SITIIlh(X,-Y)

11;0, 1 8 . 0
~?.z+ 18.0
l~:?o 18.1
17.1, 18.3 a
19.1, 18.5
Zo,e, 19.7
22.5, 1 9 . 1
2 4 * ? *  1 9 . 4
25.7,  19.8
27.1+ .20.3
28.5, 20.8 “
2 9 . 8 .  2 1 . 4
31.0, 2 2 . 0

1 9 . 5 0
lo.5a
lG.71
10.02
10.q6
11.07
1 1 . 2 0
1 1 . 3 0
11.41
11.53
11.62
11.70
A1.ol

N~gtPPi4~l

4.73
4 . 7 4
4 . 7 5
4 . 7 8
4 . 7 d
4 . 8 2
4 . 8 4
4 . 8 7
4990
4 . 9 1
4&;96r
5 . 0 1
5 . ? 2

PACICIC  FNvIRCINMPKTAL  SFQVICES
D~t42 f+fCTn~~EMIcAL  pJoDEl  (4/1/77)

NO(DPHU)

0.26
0 . 2 4
o-~l+
0 . 2 1
0 . 2 1
0.18
0 . 1 0
0.17
0 . 1 7
0.16
0 . 1 3
0 . 1 4
0.12

NKli+c(PPMc)”

0 . 9 1
0.9C
0 . 9 1
0 . 9 1
0 . 9 1
0 . 9 1
0 . 9 1
0 . 9 2
0 . 9 2
0 . 9 2
0 . 9 3
G.93
C.95

1.02
1*JO
1.33
1.03
1.09
1.01
1.01
1.02
1.33
1.03
1.04
1 . 0 5
1 . 0 7
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PAcIFIL  ~NVIRONUENTAL  SSIIVICES
REM2 PHoTocMEWICAL MODEL (6/1177)

Ocs - 1986 IMPACY  IdITMOLiT S A L E - 4 8  -  7/10
VENTURB  2  TRAJECTORY -  PART 1 - 6 MRS
START  AT 0500t ENO AT 1100
EUIssIoNs GRID!  0CDATA86.SfiLE35

T~NE

5 . 0 0
5 , 2 5
5*5O
5 * 7 5
6 . 0 0
6.25
6 . 5 0
6 , 7 5
7 . 0 0
7.25
7*SQ
7 . 7 5
0.00
8 . 2 5
8 . 5 0
8 . 7 5
9.00
9 . 2 5
9 . 5 0
9.15

1 0 . 0 0
1 0 . 2 5
1 0 . 5 0
IG*75
11900

pOSITION(XSY) 03(PPHM)

57*ot253*o
60.3s251.0
6306~249.1
66.Rt247.O
7 0 . 0 , 2 4 5 . 0
7300~243.O
7’S.9,241.2
7R05P239,5
81.0c23800
83D6~236w5
86-6,235.1
90.1~233.5
94.0~232.O
98.1s230.6

10Io9s229o7
105.5s229.1
109.0~229.O
112.3s229.0
1 1 5 . 6 s 2 2 8 . 8
118.90228.5
1 2 2 . 0 s 2 2 8 . 0
124e9~228m0
127.4~229.2
1 2 9 . 4 s 2 3 1 . 5
131.0~235.O

1.00
0 . 3 2
G*53
0 . 7 5
1*OC
1.lR
1.53
1.84
2*21
2 . 5 8
2 . 9 3
3 . 3 3
3 . 7 5
4.16
+.57
4 . 9 7
5.*O
5 . 8 1
6.22
6 . 6 2
6 . 9 9
7.03
1 . 0 9
7.17
7 . 2 6

N02(PPHB)

2000
2 . 7 5
2.64
2 . 5 6
2.5C
2 . 5 6
2 . 5 0
2 . 5 0
2.48
2.48
2 . 5 2
2 . 5 2
2 . 5 1
2 . 5 1
2 . 5 1
2 . 5 3
2.52
2 . 5 2
2 . 5 1
2 , 5 0
2 , 5 1
::;:

2 . 5 0
2 . 4 9

WO(PPHW)

1*G?
G*31
0 . 4 4
0 . 5 2
0 . 5 7
0 . 5 1
0 . 5 5
0 . 5 4
O*54
C*54
0 . 4 8
0 . 4 7
0.46
0 . 4 5
0 . 4 4
O*4 I
0,40
0039
0 . 3 7
0 . 3 6
6.34
O*35
C*36
0 . 3 6
G036

kBhc(PfJHc)

1.00
1.00
1.00
1.00
0099
o.9q
O*9Q
O*9R
C . 9 8
0.97
0 . 9 6
0 . 9 5
c. 95
0.94
0 . 9 3
0 . 9 2
0 . 9 1
3.89
9.8P
0 . 8 7
6.86
0.85
0 . 8 5
0 . 8 4
0.84

cocP~*J

~.~:r

G.5?
0.50
C*5?
G*5;
G.59
c’.5fl
C * 5 )
C*49
0 . 4 9
L1.4Q
C,.49
2.49
k*4Q
C.44
0.49
G.4~
C.4Q
J.49
C*4Q
v.ft~
c.4~
6.49
Q.49
0 . 5 j

I

1
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PACIFIC ENVIRONMENTAL SERVICES
REM2 PHOTOCUEMICAL  MODEL . . ,. . ---

.

Ocs - 1986 IMPACT HITHOUT S A L E - 4 8  -  7 / 1 0
vFWUfJ4  2  TRhJE[yOPY  -  PART 2  -  3  HRS
START  A l  11OO, END AT 1400
EWIsS]qNs  GR~D:  v2@ATAti6.SALF3S

11.00
11.17
11.33
11.50
}1.67
11.83
t2eoo
12.17
12.34
12.50
12.67
L2.83
13.00
13.17
13.33
13.50
13.67
13.83
14.00

11.0s  19.0
11.9, 2 1 . 6
1 2 . 4 ,  2 3 . 7
12.8, 2 5 . 6
1 3 . 1 *  2 7 . 1
1 3 . 1 ,  2 8 . 2
13.0. 7 9 . 0
1 2 . 9 .  2 9 . 7
1 3 . 0 ,  3 0 . 7
13.4, 3 1 . 9
14.0, 33.6
1 4 . 9 *  3 5 . 1
1 6 . 0 ,  3 7 . 0
1 7 . 1 *  3 9 . 0
17.8* 4 0 . 8
18.1* 4 2 . 6
1 8 . 1 ,  4 4 . 2
1 7 . 7 ,  4 5 . 6
17.09 4 7 . 0

03( PPHM)

7 . 2 6
7 . 5 0
7.74
7 . 9 7
8.18
8.42
tJ.67
8.06
8.98
9.03
9.16
U*86
8.65
8.89
9.10
9.32
9.52
9.69
9.87

N02(’PPHH)

29+9
2 . 4 8
2.+7
2.+5
2 . 4 3
2 . 4 4
2 . 4 6
2 . 4 7
2653
2 . 5 9
2 . 6 1
3 . 0 7
3 . 4 5
3 . 4 0
3 . 3 5
3 . 3 0
3 . 2 5
3 . 2 0
3 . 1 4

NO{PPHM)

0 . 3 6
0 . 3 4
0 . 3 3
0 . 3 2
0.31
0 . 3 1
0 . 3 0
0 . 3 0
O*3O
0 . 3 0
0 . 3 0
0 . 3 9
0 . 4 2
0 . 4 0
0 . 3 8
0 . 3 6
0 . 3 5
0 . 3 3
0 . 3 2

NMMC(PPWC)

0.84
0 . 8 3
0 . 8 2
0 . 8 2
0 . 8 1
0 . 8 2
0 . 8 2
0 . 8 2
0 . 8 3
0 . 8 3
0 . 8 4
0 . 8 4
0 . 8 5
0 . 8 5
0 . 8 6
0 . 8 6
0 . 8 7
0 . 8 1
0 . 8 8

[*flrfr)

CO(PPMI

0 . 5 0
0.53
0 . 5 0
0 . 5 0
0 . 5 0
0.5’3
0 . 5 1
0 . 5 1
0 . 5 2
0 . 5 2
0 . 5 2
0 . 5 2
0 . 5 2
0 . 5 2
0.51
0 . 5 1
0 . 5 1
0 . 5 1
0 . 5 1

KFLAG  = 1

●

w
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9CS - 1986 IHPACT UITH S~LE-48 - 7/10
VENTLIRA 2  TRAJI?C’TORY - PART 1 - 6  HRS
START RT 0500, END AT 1100
l? HISSIONS  GRID: 0CDATA@6.  SALEU8

l’IHE

5 . 0 0
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
8 . 2 5
0.50
e. 75
9 . 0 0
9 . 2 5
9 . 5 0
9 . 7 5

10.00
10.25
10.’=80
10.75
1 1 . 0 0

POSITION(X,Y) 03(PPHfl)

57.0,253.0 1.00
60.3,251.0 0.32
63.6,249.1 0.52
66.B,2U7.O 0.73
70.0,205.0 o* 97
73.0,243.0 1.13
75.9,2U1.2 1.46
78.5,239.5 1.76
81.0,238.0 2*1U
83.6,236.5 2.52
@6.6,235. l 2.89
90.1,233.5 3.32
94.0,232.0 3.75
98.0,230.6 U.19

301.9,229.7 U.63
105.6,229.1 5.05
109.0,229.0 5.50
112.3,229.0 5.94
115.6,228.8 6.37
118.8,22E!.5 6.79
122.o,22e.o 7.16
124.9,228.0 7.20
727.U,229.2 7.26
129.u,231.5 7.35
131.2,235.0 7. U5

N02(PPH!!)

2 . 0 0
2 . 7 5
2 . 6 5
2 . 5 8
2.5U
2 . 6 2
2 . 5 9
2 . 6 1
2 . 6 0
2 . 6 0
2 . 6 4
2 . 6 5
2 . 6 4
2 . 6 4
2. 6U
2 . 6 6
2 . 6 6
2 . 6 5
2 . 6 4
2.6U
2 . 6 5
2 . 6 6
2 . 6 7
2 . 6 6
2.64

PACIFIC ENVIRONMENTAL SERTICES
REfi2 PHOTOCH!!HICAL MODEL (U/1/77}

NO{PPHH) Nflt.iC(PPNC)

1.00 1.00
0.31 1.00
0.45 1.00
0.5U 1.00
0.60 1.00
0.55 1.01
0.60 1.01
o . 5 e 1 . 0 2
0 . 5 9 1 . 0 2
0 . 5 8 1 . 0 1
0 . 5 1 1 . 0 0
0 . 5 0 0 . 9 9
0.U8 0 . 9 9
0 . 4 7 0 . 9 8
0 . 4 6 0 . 9 7
0 . 4 2 0 . 9 5
0.01 0 . 9 4
0 . 4 0 0 . 9 3
0 . 3 0 0 . 9 2
0 . 3 7 0 . 9 0
0 . 3 6 0 . 8 9
0 . 3 7 0 . 8 8
0 . 3 7 0 . 8 0
0 . 3 7 0 . 8 7
0 . 3 7 0 . 0 7

co (PPfl)

0 . 5 0
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.09
0.49
0.09
O*U9
0.U9
0.U9
0.49
0.U9
0.49
0.49
0.49
11.u9
0.49
0.U9
0.50
0.50

. KFLAG = 1

,
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Ocs - 19 8.6+ I WWT” WW 7-S ALiE.=4S8  - 7 ? M
VENTURh  2  TRA.J;ECTCVRV  -  P&RT  2  -  3 HRS
START’AT  11 OO$ENO  AT 3400
EMISSIONS GRIDsV2DA7.b8:6.S&LE48

TIME

S1OOO
11.17
11034
11.50
11067
11003
12.00
12.17
12.33
12.50
12.67
1 2 . 8 3
13000
13017
13.33
13.50
13.67
13083
!4.00

KFLAG  =

PoSITXONCXsY)

il.ot 19.0
11.6s 2 1 . 5
~2.6s 23.7
12.8s 2 5 . 6
13019 27.1
13.lr 2802
13.00 2 9 . 0
12.9* 29.7
13.00 3 0 0 7
13*4*  3L*9
14..09 33*4
14.9+ 3 5 * 1
1600s 3 7 0 0
17*1O  3 9 . 0
17.80 40,w8
1801c 42*6
18.19 44.2
17.79 45*7
1700s 47*O

1

03(RWJM)

7.45
70’70
7.96
8-19
8*.41
0..67
8.93
9* 1.2
9* 2s
9.33
9@48
9019
133:;

9943
9.65
9.86

10*O5
10.,25

NOZ{PPtf#>

2.64
2.63
2 . 6 1
2 . 6 0
2 . 5 8
2 . 5 8
2 . 6 0
2 , 6 1
2,66
2 . 7 3
2.-76
3 . 2 1
3.,61
3 . 5 7
3 . 5 3
3.34:9
3*45
3.41
3 . 3 6

PACIFIC EMvIR.ONRENTAL.  SERVICES
REM2 PtlOTOCHEMICAL  40.DEL  {4/1/77)

*
.

NO{PPttP)

Q*.37
O*35
0 . 3 4
0 . 3 3
0.32
0.31
0031
0830
O*3I
0.31
0031
O*39
0.42
0041
O*39
0037
0.36
0034
0.33

NMHCCPPMC}

0.07
0 . 8 6
0 . 8 5
0 . 8 5
0,84
0 . 8 5
0.85
0.85
0.06
O*86
0907
0.88
0.80
Om 89
0.89
0.89
0.90
0 . 9 0
0 . 9 1

cotPPM)

O* 50
0.50
O*5O
0 . 5 0
0 . 5 0
0 . 5 0
oe5i
0 . 5 1
0 . 5 2
0,52
0 . 5 2
0 , 5 2
0 . 5 2
0 . 5 2
0..52
O*51
0951
0051
0 . 5 1

.

.
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Ocs - 1956 IHPACT WITHOUT SAL5-qU  - 7/lU
VENTURA  3  T R A J E C T O R Y  - PART 1  - 6 HRS
STABT AT 0500, END  AT 1 1 0 0
EIIISSIOIW  GEXD:  0CDATA86.ShLE35

TIHE

5 . 0 0
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
8 . 2 5
8 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9 . 5 0
9 . 1 5

10.00
10.25
10.50
10.75
1 1 . 0 0

1 KFLAG =

POSITIO!I(X,Y)

5 7 . 0 , 2 5 3 . 0
6 0 . 3 , 2 5 1 . 0
6 3 . 6 , 2 4 9 . 1
6 6 . 8 , 2 0 7 . 0
70.0,2U5.O
73.0,2U3. O
7 5 . 9 , 2 4 1 . 2
7 8 . 5 , 2 3 9 . 5
81.D,238.O
8 3 . 6 , 2 3 6 . 5
8 6 . 6 , 2 3 5 . 1
9 0 . 1 , 2 3 3 , 5
9@.0,232.O
9 8 . 1 , 2 3 0 . 6

1 0 1 . 9 , 2 2 9 . 7
1 0 5 . 5 , 2 2 9 . 1
1 0 9 . 0 , 2 2 9 . 0
1 1 2 . 3 , 2 2 8 . 9
1!5.6,228.6
118.6:227.9
1 2 2 . 0 . 2 2 7 . 0
125.U;226.2
129.4,225.9
133.9,226.2
139.0,227.0

1

03(PPHH)

1.00
0.32
0 . 5 3
0 . 7 5
1 . 0 0
1.18
1 . 5 3
1.8*
2.21
2 . 5 8
2 . 9 3
3*33
3 . 7 5
4 . 1 6
u. 57
4 . 9 7
5 . 0 0
5 . 8 1
6 . 2 2
6 . 6 2
6 . 9 9
7 . 0 3
7 . 0 9
7 . 1 8
7 . 2 7

l102(PPHH)

2.00
2.75
2.64
2.56
2.50
2.56
2.50
2.50
2.Q8
2.68
2.52
2.52
2.51
2.51
2.51
2.53
2.52
2.52
2.51
2.50
2.51
2.52
2.52
2.50
2.48

PACIPIC l!NVIBOWIENTAL  SERVICES
BEl12  PtiOTOCl!E#ICAL  HODEL (4/1/77]

UO(PPIIH)

1 . 0 0
0 . 3 1
0.44
0 . 5 2
0 . 5 7
0 . 5 1
0 . 5 5
0 . 5 4
0 . 5 8
O*54
0 . 4 8
0 . 4 7
0.u6
0 . 4 5
0 . 4 4
0 . 4 1
0 . 4 0
0 . 3 9
0 . 3 7
0 . 3 6
0 . 3 4
0 . 3 5
0 . 3 6
0 . 3 6
0 . 3 5

ll!!fic(PPHc)

1.00
1.00
1.00
1.00
0.99
0.99
0.99
0.98
0.98
0.97
0.96
0.95
0.95
0.94
0.93
0.92
0.91
0.89
0.88
0.87
0.86
0.85
0.85
0.84
0.84

co (PPH}

0.50
0.50
0.50
(,). 5Q
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.89
O*49
0.49
0.49
0.49
0.09
0.49
0.49
0.49
0.49
0.49
0.49
0.U9
0.49

*
1
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PACIFIC ENVIRONMENTAL  SERVICES
REi42  P140TOCHEHICAL  NODEL  C4#l?+7}

(ICS - 1986 I~PKC~;UX-TtitiUf ~9A;L~-’~8  - 7110
V E N T U R A  ‘3 TRAJECTdRV  u PKRr”2  - 3  HRs
START AT 1100s END’  kl140.O°  ..,. ,.,. ,,,

EYISSIONi  GRID:  V2DATA86’.’S:A~E35:

TTME

11*OO
11.17

11.33
11.50
1 1 . 6 7
11.84
12.00
12.17
12.36
12.50
12.67
12.94
.13.00
13.17
13.34
13050
13.67
13.84
14.00

19.dt 11*O
22.4s 1 1 0 7
25..?, 1203
27*6’ ;  12,8
29,5’s  13.3
3100~s 1 3 0 7
3 2 . ( %  14.0
33.09 14*3
34.6* 14.7
36.7~ 1502
3%3s 15..7 ~
42.4, 16.3
46.0s 17.0
49,+? 37.8
52..$, 18,8 “
55.49 1909
57.#9 21*1
59.qs 22.s
60.0’; 24.1

1 “ .,

03cPPMh3”

;:;; ~~

70 8?:..,,
70:96  ”’’s:.’ ,,,
3.75”
2 . 9 5
3.38
3.93
4 . 4 8  ~
5mOZ’
5*52’ ‘“”
5 * 9 6
6m42 “
60”80  ‘ :- :“
‘7* 14
7 . 4 8
7.76
8,0S
8.30

N02(PPtiQ)

2 . 4 8
2 . 4 7
2.,~8’
2 . 6 1
7 . 0 3
8 . 2 7
8.30

;: ::,

7 . 5 6
7 . 2 8 ’
7 . 0 0  ‘
6C71  ‘
6 . 4 7
6 . 2 5
6.02>
5.02
5.63.
5 * 4 5

D-36

NO{PgHM)

O*35
O*34
0 . 3 3
O*37
2.24
3*OI
2 . 6 2
2*2O
1.87
1 . 6 0
1.40
1024
1.10
1.00
0 . 9 2
0 . 8 3  ‘
0 . 7 7
0..71
0 0 6 6

N~HCCPPW}

0.84
0 . 8 3
0 . 8 3
0.83
0.84
0.84
0 . 8 4
0.83
0 . 8 3
0 . 8 3
0082
0082
0 . 8 2
0 . 8 2
0.81
0m81
0081
0081
0.81

COCPPO

0.50
0.50
0.50
0.51
0053
0.54
O*54
0.54
0.54
O*53
0.53
0.53
0053
0.52
O*53
0.52
De52
0.52
0.52

-.



PACIPIC  I19VIB09EBIWAL  SERVICES

C)cs - 1986 IMPACT uITR ShLE-U8 - 7/10
VBliTIJRA  3 TRAJECTORY - PART 1 - 6 HRS
START AT 0500, EnD AT 1100
BBISSIOBS GBID: 0CDATA86.SALIYU8

TIM

5 . 0 0
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6 . 1 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
$ . 2 5
8 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9 . 5 0
9 . 7 5

30.00
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
17.00

POSITIOll(X,Y)

57.0,253.0
60.3.251.0
63.6,249.1
66.8,2U7.  O
70.0,245.0
73.0,243.0
75.9,2al.2
78.5,239.5
8J.0,238.O
83.6,236.5
86.6,235.1
90.1,233.5
94.0,232.0
98.0,230.6

101.9.229.7
10S.6,229.1
109.0,229.0
112.3,228.9
115.6,228.6
118.8,227.9
122.0.227.0
125.4,226.2
129.@,225.9
133.9,226.2
139.0.227.0

03(PPH!!)

1.00
0.32
0.52
0.73
0.97
1.13
1.@6
1.76
2. lfl
2.52
2.89
3.32
3.75
Q.19
U.63
5.05
5.50
5.94
6.37
6.79
7.16
7.19
7.25
7.35
7. @6

lio2(PPB!l)

2 . 0 0
2 . 7 5
2 . 6 5
2 . 5 8
2. 5U
2 . 6 2
2 . 5 9
2 . 6 1
2 . 6 0
2 . 6 0
2 . 6 4
2 . 6 5
2.6U
2.6@
2.6U
2 . 6 6
2 . 6 6
2 . 6 5
2 . 6 4
2.6U
2 . 6 6
2 . 6 7
2 . 6 9
2 . 6 6
2 . 6 3

RBB2 PEOTWEERICAL  HODBL (@/1/77j

NO(PPHR)

1 . 0 0
0 . 3 1
0 . 4 5
0 . 5 4
0 . 6 0
0 . 5 5
0 . 6 0
0 . 5 8
0 . 5 9
0 . 5 8
0.51
0 . 5 0
0.U8
o.b7
0 . 4 6
o.e2
0.41
0.80
0 . 3 8
0 . 3 7
0 . 3 6
0 . 3 7
0 . 3 7
0 . 3 7
0.36

!ItlHc(PPEc)

1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1.01
1 . 0 1
1.02
1 . 0 2
1 . 0 1
1 . 0 0
0 . 9 9
0 . 9 9
0 . 9 8
0 . 9 7
0 . 9 5
0 . 9 4
0 . 9 3
0 . 9 2
0 . 9 0
0 . 8 9
0 . 6 8
0 . 8 8
0 . 8 7
0 . 0 7

co (PPf!)

0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0.50
0 . 5 0
0 . 5 0
0..50
O*U9
0 . 4 9
0.49
0.U9
0.,49
O*Q9
0 . 4 9
0.U9
0 . 4 9
o.a9
0.U9
0.49
0.49
0.Q9
0 . 5 0
0 . 5 0

‘a

KPLAG  = 1

.
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NO”~CPPHB)

2.63
2 . 6 2
2.62
2 . 7 6
7.20
8 . 4 9
8.49
8 . 2 7
0.01
;7.71
7 . 4 3
7013
6 . 0 4
6.59
“603  8
6 . 1 3
5 . 9 3
5 . 7 3
5855

.,, ,. ...,,.,, .:.,,... >., , .,,,.:,,,. ...-,
! .,..  ,.:  . .,

. ,. *

.. . . . . . . ,, .,...., : ..:~,,,. . fiF142  pHOT9C~EM’”XCAL .wO~EL.,  (${1/77>.: .,. ./, ,. ‘9
,:(,..,, . . . ,., , ,.: .,.,,, ,,.,, .,.:,:..:. ,.,.,,’. - ‘. ,.,.. !”,.’ p;.::.’,  :, > . ..,, . .- ... . . .. . .,.,, . . ..,.: ,:. ::,. . .,-

Ocs - 1986 lUP:AGT  Wf@~~iJW-48’- ~~~~’:
v E N T u R A  3  TR$JEGTQk~Y-~~i~k’T”2  - 3 HR’S  “,
STARTF  AT llOOCEWAT,.l~~O
EklISSIONS  GRID: V2DATftt@@A’LE48

‘.
: .. . ..- “. .’

.:,,  . . .,; ,.,:. .,, ..: ..:.: ., :.,,,..,  : :,. ,,, ,:,,  . :..,  .,:..,
.T~w”E : ‘;P’OSITI~N(X.Y>  ..@Q~@@Y
,.. ,,., , . . . . . ... ,

.“;:($#&
11.00’ ,”., 19.0,’ 11”*O ‘:
11..17,,,:  22i4, :1107’ ~ :;;’
11.33;:.  -25.2, 12.3” “,,
11..50’ 27.6, 12.9 8.-18

‘1,1.tr? 29.5, 13.3 3.95
11*83 31009 1307 3*J1O
12.CO 32.0s 1~.~ 3.55
12.17 33.09 1+.3 4.:11
12.33 34.6, 14.7 ..”:: 4:.47
12.50 36.6s 1 5 . 2 5,22
12.67 39.2* 15.7 5{:72
12.83 42.4s 1603 . 6*1Q
13.00 46.09 17.0 6*64
13*17 49.6, 17.8 7.02
13*33 5206g 18.8 7S 36
13.50 55*39 19.9 7*7L
13.67 57.4* 21.1 8..00
13.84 59.0s 22.5 8.,28
14.00 60.09 Z~,O 8053

,.,, .

.,,.,.,,,,
~ocpvtiu,)

0.37
0.35
().34
0.39
2.18
2.94
$;;

1*82
1*57
1.37
1.22
1.08
0.99
0.90
0.’83
0.76
09.71 “
0.65

,... .

:hi”Hc(PPQc)  cotPPnl)
.,

-’0;87 ‘“” ‘0.50
C.86 0.50 “
0 . 8 6 O*5O
0 . 8 6 0 . 5 1
0 . 8 7 0 . 5 3
0.87 0 . 5 4
0 . 8 7 0 . 5 4
0 . 8 6 0 . 5 4

0 . 8 6 0 . 5 4
0 . 8 5 0 . 5 3
0 . 8 5 O*53
0.85 0 . 5 3
0 . 8 5 0 . 5 3
0 . 8 4 0 . 5 3
0.84 0 . 5 3
0.-84 0 . 5 2
0 . 8 4 0 . 5 2
Oti84 0 . 5 2
0 . 8 4 . 0 . 5 2

,, . . . . . .
. , - ’.. . . .. . ..., . . . . .,, , .: ;,,.;.  . . . .-”

.:,. ;:..
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PACIFIC ENVIRONMENTAL SERVICES
REP2 PHO?OCHEMICAL  WOE(. [4(1! 77)

Ocs - 1986 I~PACT  uITHOUT  S A L E - 4 8  - 7125
LOS ANGELES 1 TPhJFCTCRY - PART 1 - 2 HRS
START  AT 0 3 0 0 ,  EN? A T  0 5 0 0
Eq!sslr)Ns  GRID:  0C@ATA86.SALE35

TIME

3.00
3.17
3.34
3.50
3.67
3.84
4.00
4.17
4.34
4.50
4.67
6.84
5.00

POS!TION(X,Y)

2 4 4 . 0 s 2 0 6 . 0
2 4 4 . 2 , 2 0 7 . 5
?44.5*209.O
2 4 4 . 6 , 2 1 0 . 5
2 4 4 . 8 , 2 1 2 . 0
2 4 4 . 9 . 2 1 3 . 5
2 4 5 . 0 , 2 1 5 . 0
2 4 4 . 9 , 2 1 6 . 5
2 4 4 . 4 , 2 1 7 . 8
2 4 1 . 6 , 2 1 9 . 1
2 4 2 . 4 . 2 2 0 . 2
240.8,2~1.l
7 3 8 . 9 , 2 2 2 . 0

*
.

●

✎

m( PPHM)

L*OO
O*OO
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 1
0 . 0 1
0 . 0 0
0 . 0 0
0 . 0 3

NO.2(PPHM)

4.00
5.05
5.09
5.11
5.12
5.13
5.12
5.12
5*1I
5.11
5.12
5.11
5.08

NDIOPHM)

3 . 0 0
1.96
1 * 9 4
1.93
1 . 9 ?
1 . 9 2
1 . 9 3
1 . 9 4
1 . 9 5
1 . 9 5
1 . 9 4
1.94
1 . 9 8

NMHC{PPMC)

2 . 0 0
2 . 0 0
2 . 0 1
2 . 0 1
2 . 0 1
2 . 0 1
2 . 0 1
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0

ccl(pp~)

2 . 0 0
2.09
2 . 0 1
2.01
2*O1
2.01
?.01
2 . 0 1
2 . 0 0
2.00
2 . 0 0
2 . 0 0
2 . 0 0
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PACIFIC  EWERONRENTAL SERVICES
REM2 PHOTOCMEMIC&L  NODEL C411177)

Ocs - 1986 X*PACT UITHOU7  siLE-48 - 7f25
LOS ANGELES 1 TRAJECTORY - PART 2 - 11 HRS
S T A R T  A T  0~00, ENO &t 1600
EMISSIONS GRIO: LAOATA86.SALE35

TIME

5000
5.25
5.50
5 . 7 5
6 . 0 0
6.25
6.50
6.75
7 . 0 0
? . 2 5
7 . 5 0
7.75
::;:

8.50
8.75
9.00
9.25
9*5O
9 * 7 5

10*OO
10* 25
10050
1 0 . 7 5
11*OO
11.25
11,50
tlo75
12.00
12.25
!2.50
12.75
13*OO
13.25
13.50
13.75
::::;

14.50
14.75
15*OO
15.25
a5,50
1%.?5
f6000

pOSITILiNCXSY)

26B1o 6s2
24.6v  7 . 1
24aOe 9.2
2403B 9..6
25.5s 11.32
26a7t  12.8
26.9s 1 4 . 3
26.3v 15.6
24.9s 1 6 . 8
2304t 1 7 . 9
22,9s 1 9 , 1
23.4920.4
24.9v 2 1 . 8
26.4s. 23.0
2?.0? 2 4 . 0
26.7s 2 4 . 6
25.5~ 24.9
24.*o 2 5 . 2
24.5v;25.9
2S.7B  27.1
28.Oe’28.6
30.3s 3 0 . 1
3105s  31.2
31.5t’32.O
30.4t 32.3
29.4p 32.6
29.5s 33.i
30.79  33,8
33.0*’ 34.8
35.3s 3 S . 8
36.7w’  3 6 . 7
37.2s 37.4
36.7sk  37.9
36.3, 38.6
37.2s 3 9 . 0
39.4v  3 9 . 6
42.9s +0.4
46.38’  41.0
48.2s 4103
4 8 . 7 ,  41*3
47a8c  4100
47.0s 4 0 . 6
4?.6s 40,2
49.8s 40.O
53.4s 3 9 . 8

03CPPHM>

0 . 0 3
O*O4
0 . 1 7
0.32
0 . 5 0
0 . 5 8
0.89
1*O5
o* 68
0 . 5 9
0 . 8 4
1.25
1 . 8 8
2.84
3 . 8 7
5.24
6.74
8 . 2 7
9 . 7 9

1 1 . 1 9
1 2 . 3 6
1 3 . 1 8
1 4 , 0 2
1 4 . 9 0
1 5 . 6 5
16.21
1 6 . 7 0
1 7 . 1 8
17058
1 7 . 4 6
17050
17,68
17.83
17.95
1 8 . 0 6
1 8 . 1 7
10.27
1 9 . 1 1
19.91
2 0 . 6 3
21.26
21084
2 2 . 3 1
2 2 . 7 5
23.21

N02CPPt4M)

5 . 0 8
5 . 0 8
5 , 0 2
5*O5
5 . 1 8
5 , 5 6
5 , 8 5
6 . 4 4
7075
9037

11,38
13050
15.66
16.84
1 7 . 7 6
18.15
1 8 . 2 3
1 8 . 0 9
17.82
17,52
17.32
16.95
16.50
1 5 . 9 9
1 5 . 5 1
15017
14.87
14*55
14,25
1 3 , 8 6
13.40
1 2 . 8 6
12.37
11.94
1 1 . 5 4
11.16
10.81
loe64
10.42
10.18

9 * 9 4
9..70
9 . 5 0
9 , 3 1
9 , 1 3

NO(PPHA)

1 . 9 8
1.98
2,04
2.83
1.99
1090
1 * 9 5
2.25
5 * 4 1
8.40
8.47
7013
5 . 8 6
4 . 4 6
3 . 4 5
2..77
2 . 2 8
1 . 9 1
1.65
1*49
1 . 3 6
1027
IoJ8
1.10
1 . 0 2
O*97
0 . 9 2
0 . 8 9
0046
0 . 8 4
o.&l
0.?6
0871
0048
0.64
0061
0.57
0 . 5 3
0 . 4 9
0044
0 . 4 0
0.38
0.34
00.31
0.Z8

NMHCCPPAC}

1099
1.99
I*99
2*9O
2*O2
2.04
2 . 0 7
2 . 1 1
2.22
2.33
2 . 3 6
2 . 3 8
2 . 4 0
2 . 3 7
2.34
2*30
2 . 2 7
2 . 2 3
2 . 2 0
2 . 1 6
2.13
2.11
2 . 0 9
2 . 0 7
2.04
2 . 0 2
2 . 0 0
1.98
1.97
1 . 9 6
1.95
1093
1.92
1 . 9 1
1 . 8 9
1,88
1.87
1,86
lm.85
1.84
1.83
1.82
1.82
1 . 8 3
1.84

COCPPM)

2.80
2.no
2*&o
2*OO
2.89
2000
2,02
2s04
2.07
2,1L0
2..24
20J9
2 . 2 1
2 . 2 4
2 . 2 8
2 . 3 0
2 . 3 2
2 . 3 3
2.36
2s35
2.37
2 . 3 8
2 . 3 8
2 . 3 8
2 . 3 8
2 . 3 9
2.AO
2.61
2*A2
2eb2
2*A2
29!41
2.bD
2*4O
2.39
2.38
2 . 3 7
2 . 3 8
2 . 3 8
2.39
2 . 3 9
2.ho
2.AI
2*A1
2*A2

.

.

D-40



Ocs - 1986 IMPACT  WITH S A L E - 4 9  -  7f25
LOS ANGELES 1 TRAJECTORY - PART 1 - 2 HRS
START AT 0300s ENO AT 0500
EMISSIONS  GRXO:  OCDATA860SALE48

TI%E

3 . 0 0
3 . 1 7
3.34
3 . 5 0
;:;:

4000
6 . 1 ?
4 . 3 4
4 . 5 0
4 . 6 7
4 * 8 4
5800

244.0m206.O
244.29207.5
2 4 4 . 5 s 2 0 9 . 0
2 4 4 . 6 s 2 1 0 . 5
244a8t212.O
244.9s213.5
245.0s215..0
244.9s216.5
244.4e217.8
243.6~219.I
242.4~220e2
240.89221.1
23809J222.O

1,00
0 . 0 0
0 . 0 0
0000
O*OO
0 . 0 0
0.00
0 . 0 0
O*OI
0 . 0 1
0.00
0.00
0 . 0 3

4 . 0 0
5.04
5907
5 . 0 9
5 . 1 0
5910
5011
5 . 1 1
5 . 1 0
5 . 1 0
5 . 1 2
5 . 1 2
5 . 0 9

PACIFIC ENVIRONMENTAL SERVICES
REM2 PROTOCMEMICAL  MOOEL  <*tlt77)

NO(PPHM)

3.00
1 . 9 7
1 , 9 5
1995
1..95
1096
1 . 9 6
1 . 9 7
1 , 9 9
2*OO
1.99
1 , 9 9
2 . 0 3

NMHCCPPMC>

2.s0
2.00
2 . 0 0
2 . 0 0

2.00
2*9O
2000
2940
2.90
2.00
2 . 0 0

Co<PPM)

2.00
2.00
Z.i)o
2*OO
2.30
2 , 0 0
2.00
2900
2oao
2.s0
2 . 4 0
2,40
2,80

KFLAG  = 1
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PACIFIC ENvIRONMENTAL SERVICES
REM2 PHCTOCtJE141ChL  WIDEL ““ ‘-  “ ---

.

.

rlcs - 1 9 8 6  IMPACT  ”hITH SALE-413  - 7/25
LOS ANGELES 1 TRAJECTORY - PART~2  - 11 HRS
STbRT bl 05CO* END 41 1 6 0 0
EMISSICNS  G6iD: LhDATA86.s4LE48

TIME

5 . 0 0
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6.25
6 . 5 0
6 . 7 5
-1.00
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
8 . 2 5
8*5O
8*75
9 . 0 0
9 . 2 5
9 . 5 0
9.75

1 0 . 0 0
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
1 1 . 0 0
1 1 . 2 5
1 1 . 5 0
1 1 . 7 5
1 2 . 0 0
1 2 . 2 5
1 2 . 5 0
1 2 . 7 5
1 3 . 0 0
1 3 . 2 5
1 3 . 5 0
1 3 . 7 5
16.00
1 4 . 2 5
1 4 . 5 0
14.75
1 5 . 0 0
1 5 . 2 5
1 5 . 5 0
1 5 . 7 5
16.00

P@sITIclq(X,y)

26.1. 6 . 2
“ 2 4 . 6 ,  7 . 1
2 4 . 0 , 8 . 2

‘ 2 4 . 3 , 9 . 6
2 5 . 5 ,  1 1 . 2
26.7,  1 2 . 8
26.S, 14.3
2 6 . 3 .  1 5 . 6
24.E* 1 6 . 8
2 3 . 4 ,  17.9
2 2 . 9 ,  19.1
23.4, 2 0 . 4
24.9, 2 1 . 8
2 6 . 4 ,  2 3 . 0
‘27.CV  2 4 . 0
2 6 . 7 ,  2 4 . 6
,Z5.5, 2 4 . 9
24.4, 2 5 . 2
2 4 . 5 ,  2 5 . 9
25.7, 27.1
‘ 2 8 . 0 ,  2 8 . 6
30.3. 3 0 . 1
3 1 . 5 ,  31.Z
3 1 . 5 ,  3 2 . 0
30.4, 3 2 . 3
29.4,  3 2 . 6
2 9 . 5 ,  3 3 . 1
3C.7, 3 3 . 8
3 3 . 0 .  3 4 . 8
3 5 . 3 ,  3 5 . 8
3 6 . 7 ,  3 6 . 7
37.2, 3 7 . 4
36.79 3 7 . 9
3 6 . 3 ,  3 8 . 4
37.2,  3 9 . 0
3 9 . 4 .  3 9 . 6
4 2 . 9 ,  4 0 . 4
4 6 . 3 ,  4 1 . 0
4 8 . 2 ,  41.3
4 8 . 7 *  4 1 . 3
4 7 . 8 .  41.0
47.C, 4 0 . 6
4 7 . 6 ,  4 0 . 2
4 9 . 8 ,  4 0 . 0
53.4, 3 9 . 8

03( PPHM)

0 . 0 3
0 . 0 4
O*17
0 . 3 1
0 . 4 9
0 . 5 7
0 . 8 7
1 . 0 2
0 . 6 5
0 . 5 8
0 . 8 2
1 . 1 9
1 . 8 3
2 . 8 0
3 . 9 5
5 . 3 2
6.60
8 . 3 5
9 . 8 7

1 1 . 2 5
i2.43
1 3 . 2 4
1 4 . 1 0
1 4 . 9 7
1 5 . 7 3
16.3C
16.7$
1 7 . 2 6
17.65
1 7 . 5 4
1 7 . 5 7
17.76
L7.92
18.04
1 8 . 1 6
1 8 . 2 5
1 8 . 3 5
19.20
1 9 . 9 9
2 0 . 7 3
2 1 . 3 6
2 1 . 9 1
2 2 . 4 0
2Z .86
2 3 . 2 9

N02CPPHAI

5 . 0 9
5 . 0 9
5*O3
5 . 0 7
5 . 2 0
5 * 5 7
5 . 8 8
6 . 4 8
7.81
9 . 4 5

11.50
13.74
15.92
17.15
17.95
18.35
18.42
18.28
18.01
17.73
17.51
17*I3
16.67
16.15
1.5.66
15.32
15.00
14.67
14.38
13.98
13.52
12.96
12.47
12.04
11.62
11.26
10.89
10.72
10.50
10. Z5
10.02
9.79
9.58
9.38
9.21

NC{PPI+P)

2 . 0 3
2 . 0 3
2 . 0 8
2 . 0 8
2 . 0 4
1 . 9 5
2 . 0 1
2 . 3 4
5 . 6 6
8.7S
8 . 2 1
7 . 1 5
5 . 8 7
4 . 4 1
3 . 5 0
2 . 8 1
2 . 3 2
1 . 9 4
1.66
1 . 4 8
1.37
1 . 2 8
1 . 1 8
1.lC
1.03
0.97
0.93
0.90
0.86
0.85
0.80
0.76
0.72
0.69
0.66
0.61
0.58
C.54
O*4G
0.45
0.41
0.37
0.34
0.31
0.28

NiHC{FP!4Cl

2.00
2.OC
2.CC
2.01
2.OZ
2.04
2.OE
2.12
2.24
2.35
2.3k
2.40
2 . 4 2
2 . 3 5
2 . 3 6
2 . 3 2
2.21i
2.Z5
2 . 2 1
2 . 1 8
2 . 1 5
2 . 1 3
2 * I I
2.oe
2.06
2.04
2.02
2.OC
1.98
1.97
1.96
1.94
1.93
1.92
1.91
1.9C
1.89
1.87
1.66
1.85
1.84
1.84
1.84
L.84
1.65

CC(P~M)

2.00
2.00
2.00
2.00
2.00
2.00
2.02
2.04
2.07
2.10
2.14
2.19
2.21
2.24
2.28
2.30
2.32
2.33
2.34
2.35
2.36
?.37
2.3$3
2.38
2.38
2.39
2.40
2.41
2.4.?
2.42
2.4?
2.41
2.40
2.39
2.39
2.3tl
2.37
2.38
2.36
Z.39
2.39
2.40
?.40
2.41
2.41

*
.
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PkCIFIC  ENVIRONMENTAL. SERVICES
REM2 PH0TOct4EMICAL  NODEL (4/1??7}

Ocs - 1986 IMPACT  WITHOUT SALE-48 - 7 / 2 5
LOS ANGELES 2 TRAJECTORY - PART 1 - 2 HRS
START AT 03000  END AT 0500
EMISSIONS GRID: 0COATA860SALE35

TIME

3.00
3017
3034
30s0
3*67
30a4
+.00
4.17
4 . 3 4
4 . s 0
4067
4 . 8 4
5 . 0 0

POSITION(X,V) 03(PPHM}

244.0e206.O
244.2w207.S
244.5t209.O
2 4 4 . 6 s 2 1 0 . 5
244e8t212.O
24h9v213,5
24500t215e0
24502Q216.5
245.5t217..7
246.1s218. .8
246.9Q219.7
2 4 7 . 9 s 2 2 6 . 4
249eOS221e0

KFLAG = 1

1000
0.00
0.00
O*8O
0.80
O*DO
0000
0.00
0001
0 . 0 1
O*OO
0.00
0.03

4*OO
5 , 0 5
5*O9
5011
5.12
5013
5 . 1 2
5 . 1 2
5011
5.11
5 . 1 2
5.11
5.08

NOCPPH~)

3 . 9 0
10.96
1.94
10.93
1.92
1*S2
1..93
1 * 9 4
1 . 9 5
1095
1 . 9 5
1 * 9 5
1098

NRHCCPPMC}

2.@o
2*9O
2.nl
Zeal
2091
2*O1
2001
2000
2*OO
2080
2*SO
2000
2.90

2.40
2.00
2s01
2001’
2.01
2.81
2*41
2.41
2*SO
2 . 0 0
2.4.0
2.40
2*aQ

w

*
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PACIFIC ENVIRONMENTAL SERVICES
REM2 PtiO~tlCHEHICAL MOO EL, ‘(4/1! 77)

Ocs - 1 9 8 6  IMPACT  UITH’O,UT  SALE-48 - 7!25
LOS ANGELES  2 TRAJECTORY -’PART 2 - 11 HRS
STbRT AT 0500, END AT 1600”
EP!SSICNS  GRID:  LACATA+36.ShLE35

TIME

5 . 0 0
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6.25
6 . 5 0
6 . 7 5
7 . 0 0
7-25
7 . 5 0
7 . 7 5
8 . 0 0
8 . 2 5
8-50
8-75
9 . 0 0
9* 25
9 . 5 0
9 . 7 5

1 0 . 0 0
10-25
10.50
LO*75
1 1 . 0 0
11-25
11*5O
1 1 . 7 5
1 2 . 0 0
12*25
12*5O
12-75
1 3 . 0 0
13-25
1 3 . 5 0
1 3 . 7 5
1 4 . 0 0
14-25
1 4 . 5 0
14.75
1 5 . 0 0
15s25
15.50
15*75
16.00

POSITION(X,Y)

32.3$ 5 . 6
3 3 . 3 ; 6.1
34.1< 6.0
34.6; 7.7
34.C* 8.7
35.24 9 . 8
36.lv 10.6
37.6, L1.3
39.8, 11.8
41.8* 12.4
42.8Q 13.1
43.0* 13.9
42.2, 14.9
41.5# 16.0
41.7! 16.8
42.84 17.5
44.8’* 16.0
46.E+ 18.5
48.Li 19.1
48.7# 19.8
48.5, 20.5
48.2v 2’1.2
48.5; 21.8
49.5q 22*2
51.0~ 22.4
52.6$ 22.6
54.0, 23.0
55.1, 23.5
55.9* 24.3
56.8g 25.0
57.9, 25.5
59.37 25.S
6C.9i 26.1
62.6*  2 6 . 4
64.04 26.7
65.1; 27.3
65.9, 28.0
66.7* 28.6
67.7, 29.0
68.9, 29.0
70.2, 28.6
71.7, 28.3
73.1. 28.3
74.5* 28.6
75.8, 29.2

C31PPHM)

0 . 0 3
0 . 0 4
0 . 1 7
0 . 3 2
0 . 5 1
0 . 6 4
1 . 0 2
1 . 4 3
1 . 6 9  :
2.46”
3 . 0 3
3.73,
4 . 4 1
4 . 9 6
!3.70
6.41
7 . 1 2
7.97.
8 . 8 5
9 . 8 2

1 0 . 6 7
1 1 . 2 3
11.79
12.36
12.95
13.50
14.01
14.45
14.84
14.84
14.86
14.91
14.97
15.01
15.04
15.08
15.13
15.82
16.44
16.97
17.45
17 ● 88
18.19
18.45
18.68

NC21PPH14)

5 . 0 8
5 . 0 8
5 . 0 2
5 . 0 7
5 . 2 0
5 . 5 2
5 . 7 1
5 . 9 9
6 . 3 4
6 . 6 9
7 . 1 7
7 . 6 1
8 . 1 5
8 . 5 4
.!3.76
9 . 0 1
9 . 2 7
9 . 4 0
9 . 4 5
9 . 3 6
9 . 3 4
9 . 2 6
9 . 1 7
9 . 0 3
8 . 8 4
8 . 6 2
8 . 4 0
8 . 2 0
8 . 0 1
7 . 8 0
7 . 6 0
7 . 4 1
7 . 2 4
7 . 1 0
6 . 9 8
6 . 8 6
6 . 7 5
6 . 6 6
6 . 5 6
6 . 4 7
6 . 4 0
6 . 3 3
6 . 3 2
6 . 3 2
6 . 3 2

D-44

NC(PPHMI

1 . 9 8
1 . 9 8
2 . 0 4
2 . 0 3
1 . 9 6
L.71
1 . 6 4
1 . 5 0
1 . 5 2
1 . 4 s
1.27
1.24
1 . 2 6
1 . 2 6
1 . 2 0
1.16-
l.oe
1 . 0 3
0 . 9 6
0 . 9 0
0 . 8 5
0 . 8 1
0 . 7 7
0 . 7 4
0 . 7 0
0 . 6 6
0 . 6 2
0 . 5 9
0.57
0 . 5 5
0 . 5 4
0 . 5 2
O*5O
0 . 4 8
0 . 4 7
0 . 4 5
O*43
0 . 4 0
0 . 3 7
0 . 3 4
0 . 3 2
0 . 3 0
0 . 2 8
0 . 2 6
0 . 2 4

NMHC(FW4C}

1.s$
1 . 9 9
1.9$
Z.ol
2 . 0 2
2 . 0 4
2 . 0 5
2 . 0 6
2.013
2 . 0 8
2 . 0 8
2.0.3
2 . 0 8  “
2 . 0 1
2 . 0 5
2 . 0 4
2 . 0 2
2.OC
1 . 9 8
1 . 9 6
1 . 9 3
1 . 9 2
1.9C
1.83
1.86
1 . 8 4
1 . 8 2
1 . 8 1
1.8c
1 . 7 9
1.7B
1 . 7 8
1 . 7 7
1 . 7 7
1 . 7 6
1 . 7 6
1 . 7 5
1 . 7 4
1.7?!
1 . 7 3
1 . 7 2
1 . 7 2
1 . 7 2
1 . 7 2
1 . 7 2

CO(PPHI

2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 1
2 . 0 3
2 . 0 4
?.05
2 . 0 6
2 . 0 8
2 . 1 0
2 . 1 3
2 . 1 6
2 . 2 0
2 * 2 2
2 . 2 4
2 . 2 6
2 . 2 7
2 . 2 8
2 . 2 8
2 . 2 8
2 . 2 8
2 . 2 8
2 . 2 7
2 . 2 7
2 . 2 6
2 . 2 6
2 . 2 5
2 . 2 5
2 . 2 4
2 . 2 3
2 . 2 3
2 . 2 2
2 . 2 1
2 . 2 1
2 . 2 0
2 . 2 0
2 . 2 0
2 . 2 0
2 . 2 0
2 . 2 1
2 * 2 2
2 . 2 2
2 . 2 3
2 . 2 4
2 . 2 5



*
m

Ocs - 1 9 8 6  X~P4CT  WITH S A L E - 4 8  - 7?25
LOS ANGELES 2 TRAJECTORY - PART 1 - 2 HRS
START AT 0300s END AT 0500
EMISSIONS GRIO:  0COATA86mSALE48

3*OO
3*17
::;;

::::

4000
4*17
4 , 3 4
4*5O
4.,67
4,84
5.00

PCIS~TIQN(X,V) 03CPPW> N02(PPMM)

244.0p206m0
24402t2070.5
2 4 4 . 5 s 2 0 9 . 0
Z44.6VZ1O.5
244.89212.0
2 4 4 . 9 s 2 1 3 . 5
2 4 5 . 0 s 2 1 5 . 0
245.2~216.5
2 4 5 . 5 , 2 1 7 . 7
2 4 6 . 1 s 2 1 8 . 8
246.9s219.7
2 4 7 * 9 * 2 2 0 . 4
249s08221,0

1*OO
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0001
0.01
0.00
0.00
0 , 0 3

4.00
S*O6
S.07
S.09
5*10
5.10
S.11
S.il
S.lo
5.10
S.12
S*12
5.99

PACIFIC ENVIRONXENTBL  SERVICES
REM2  PHOTOCMEE+ICAL  MODEL (4/1#77}

NOCPPH~)

3*OO
1 . 9 7
19.95
1.95
1*95
1..96
1 . 9 6
I*97
1*99
1*.99
1 . 9 9
I*99
2 . 0 3

NWMC(PPXC>

2.00
2.00
2890
2.s0
Z.ao
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2.40
2.00
2*4O
2*8O

CO(PPM}

2.00
2m90
2!,4)0
2.40
2,*OO
2,1}0
2.J)O
2*8 o
2.DD
2.00
2.DO
2.00
2.s0

KFLAG = 1
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Ocs - 1986 IMPACT MITIi SALE-W - 7?25
LOS ANGELES 2 TR4JE’CTCN?’Y:-  PWT”’2’  - 11 HRS
S T A R T  *T @OO, END AT 1600
EMIssIoNs GRI():  LAOATi&6.S4LE68

TIME

5 . 0 0
5*25
5*5O
5 . 7 5
6000
6e25
6050
6. ?5
7 . 0 0
7.25
7 . 5 0
7 . 7 5
8*OO
8 . 2 5
8.50
8*75
9*OO
9 . 2 5
9*5O
9 . 7 5

10.00
10.25
10.50
1 0 . 7 5
11.00
11.25
11.50
11075
12.00
12.25
12.50
12.75
13000
1 3 . 2 5
13.50
13*75
14.00
14.25
14.50
16.75
15000
15.25
15.50
a5.75
16.00

PosITION(X*Y}

32.~p 5 . 6
33.3+ 6.1
34*IJ 6*8
34.6’9 7 . 7
34e8i 8.7
3502# 9.8
36el# 1 0 . 6
3 7 . 6 *  11.3
3 9 . 8 ,  11.8
41.8~ 1 2 . 4
4 2 . 8 ,  1 3 . 1
43.od 1 3 8 9
42.2* 1 4 . 9
41059 1600 ,
4 1 . 7 9  1698
42.8s 1 7 . 5
44*8’i AI?*O
46.8; 18.5
48alf 1 9 . 1
4B07j 1 9 . 8
48.5? 2 0 . 5
48.29 21.2
48.5s 2 1 . 8
49*5# 2 2 . 2
51.Ot 2 2 . 4
52.6”0  2 2 . 6
54.0? 2 3 . 0
55.19 23,6
55.9~ 2 4 . 3
56.8t. 2 5 . 0
5?.9e 2 5 . 5
59.3, 2 S . 9
60.9$ 2 6 . 1
62.6* 2 6 . 4
64.o, 2 6 . 7
65.1s 2 7 . 3
65.9, .29s0
66.7s 2 8 . 6
67.7s 2 9 . 0
68.9* 2 9 . 0
70.2v 2 8 . 6
71B7t 2 8 . 3
73.1? 2 8 . 3
7 4 . 5 s  2 8 . 6
75.9* 2 9 . 2

034PPMM>”

0 . 0 3
0 . 0 4
0.17
0 . 3 1
O*5O
0.62
1 . 0 0
1940
1 . 8 6
2 . 4 4
3 . 0 0
3*71 ‘
4.39
4* 9s
5 . 6 9
6 . 4 1
7 * 1 2
7 . 9 7
8.85
9 . 8 1

1 0 . 6 T
11.24
11080
1 2 . 3 8
12.96
13051
14002
1 4 . 4 7
14.86
14.S6
1 4 . 8 8
14093
14.99
15003
1 5 . 0 6
15010
1 5 . 1 6
1 5 , 8 5
1 6 . 4 7
17.01
17.49
17.91
18.22
1 8 . 4 9
1 8 . 7 1

N02CPPHM}

5 . 0 9
5 . 0 9
5 . 0 3
5 . 0 8
5 . 2 1
5 * 5 4
5 * 7 4
6 . 0 2
6 . 3 7
6 . ? 3
7 . 2 2
7 . 6 5
8.20
8 . 5 9
8.81
9 . 0 6
9 0 3 3
9 * 4 5
9 . 5 0
9 . 4 3
9 . 3 9
9 . 3 2
9 . 2 2
9 . 0 8
8 . 8 9
8 . 6 7
8 . 4 5
8 . 2 5
8.06
7 . 8 4
7 . 6 5
7.46
7 . 2 8
7.14
7.02
6 . 9 1
6 . 7 9
6.70
6.60
6 . 5 1
6.43
6 . 3 7
6 . 3 6
6036
6 . 3 6

PACIFIC.  ENVTIMYN*ENTAL  SERVICES
REM2 PHOTOCHEHICALS  MODEL  (6/1/77)

NO(PPHA)

2 . 0 3
2 . 0 3
2 . 0 8
2*O8
2*OI
1*75
1 . 6 8
1 * 5 4
1 . 5 5
1.48
1,29
1.25
1 . 2 7
1 . 2 7
1021
I*J7
1*O9
1.03
0 . 9 7
0 . 9 0
0 , 8 5
0.81
0 . 7 8
0 . 7 5
O*7O
0066
o.b3
O*6O
O*57
O*55
0 . 5 4
0.52
0 . 5 0
0 . 4 8
0 . 4 7
O*45
0 . 4 4
0 . 4 1
0937
0 . 3 4
0 . 3 2
0,30
0 . 2 8
0.4?6
0 , 2 4

N~HC(PPMC)

2 . 0 0
2.o&
2 . 0 0
2 . 0 1
2*O3
200+
2006
2.07
2 , 0 8
2 . 0 9
2 . 0 9
2 . 0 9
2 . 0 9
2 . 0 7
2 . 0 6
20 R4
2 . 0 3
2 . 0 1
1099
1.96
1*94
1.92
1*9I
1.09
1.87
1 . 8 5
1 . 8 3
1081
1.80
1.80
1.79
1 . 7 8
1 . 7 8
1 . 7 7
1 . 7 7
1.76
1 . 7 6
1.75
1074
1 . 7 3
1 . 1 3
1.73
1.T3
le73
1.73

CO(PPM)

2.80
2 , 0 0
2.no
2.01
2.&3
2*D4
2.45
2.06
2.08
Z..lo
2.J3
2..I6
2.20
2.22
2.24
2.26
2.27
2,28
2.28
2.28
2.28
2.28
2.27
2,27
2.26
2.26
2.25
2.25
2,24
2.23
2.23
2,22
2.21
2821
2.20
2.20
::2;

2020
2*21
2.22
2*22
2.23
2.24
2*25

*
*
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PACIFIC ENVIRCtlHENTAL  SERVICES
REM2 PHOTOCHEUICAL  MODEL { 4 / 1 / 7 7 )

(

(

I

‘a (*

Ocs - 1 9 8 6  IHPACT  UITHOUT SALE-48 - 9 / 3
SAN DIEGO 1 TRAJECTORY - PART 1 - 

11 HRS
START AT 1900, END AT 0600
EHISSIONS GRID: 0cDATA86.SALE35

TINE

1 9 . 0 0
1 9 . 2 5
1 9 . 5 0
19.75
2 0 . 0 0
20.25
2 0 . 5 0
2 0 . 7 5
2 1 . 0 0
2 1 . 2 5
2 1 . 5 0
2 1 . 7 5
2 2 . 0 0
22.25
2 2 . 5 0
2 2 . 7 5
23.00
2 3 . 2 5
2 3 . 5 0
2 3 . 7 5
24.00
2 4 . 2 5
24.50
2 4 . 7 5
2 5 . 0 0
2 5 . 2 5
2 5 . 5 0
2 5 . 7 5
2b.oo
2 6 . 2 5
2 6 . 5 0
2 6 . 7 5
2 7 . 0 0
2 7 . 2 5
27.!30
2 7 . 7 5
2 8 . 0 0
2 8 . 2 5
2 8 . 5 0
2 8 . 7 5
29.00
2 9 . 2 5
2 9 . 5 0
29.75
3 0 . 0 0

POSITION(X,Y)

222.0,219.0
225.1,217.9
226.1,216.9
231.1,215.9
23Q.0,215.O
2 3 6 . 9 . 2 1 3 . 6
2 3 9 . 5 , 2 1 1 . 3
21J1.9,208.1
24u.0,204.O
2 4 5 . 8 , 2 0 0 . 4
2U7.3,198.9
2U8.3,199.Q
2 4 9 . 0 , 2 0 2 . 0
2U9.9,204.2
2 5 1 . 7 , 2 0 3 . 6
2 5 4 . 4 , 2 0 0 . 2
2 5 8 . 0 , 1 9 3 . 9
2 6 1 . 2 , 1 8 7 . 7
2 6 2 . 8 ,  18U.1
262.7=183.2
261.0,  185.0
2 5 9 . 1 , 1 8 6 . 7
2 5 8 . 7 , 1 8 5 . 6
2 5 9 . 7 , 1 8 1 . 7
2 6 2 . 0 , 1 7 5 . 0
2 6 4 . 6 , 1 6 8 . 6
266.3,  165.6
2 6 7 . 1 , 1 6 6 . 1
267.0,  170.1
2 6 7 . 2 , 1 7 4 . 2
269.0,  175.4
2 7 2 . 3 , 1 7 3 . 6
277.1,  169.0
2 8 1 . 8 , 1 6 % 2
2 6 4 . 8 , 1 6 2 . 1
286.2,  162.7
286.0,  166.0
2 8 5 . 6 , 1 6 9 . 2
286.5,  169.6
2 8 8 . 6 , 1 6 7 . 2
292.0,  161.9
295.U,156.6
2 9 7 . 6 , 1 5 3 . 9
298.1$,153.7
2 9 6 . 0 , 1 5 6 . 0

03[PPHli)

1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.15
0.28
0.33

N02(FPHM)

5 . 0 0
6.Ou
6 . 0 7
b.07
6 . 0 8
6.08
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
b . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6.08
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 6
5 . 9 5
5 . 8 7
5 . 9 3

no (PPHM)

2 . 0 0
0 . 9 5
0 . 9 3
0 . 9 2
0 . 9 2
0 . 9 2
0 . 9 2
0 . 9 2
0 . 9 2
0 . 9 2
0 . 9 2
0 . 9 2
0 . 9 2
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 5
1 . 0 6
I.lu
1.07

RnHc(PPHc)

1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.s0
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50

co (PPH)

1.00
1.00
1,.00
1.00
1.00
1 . 0 0
!.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
9 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
?.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
I*OO
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
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.,

Oc.s - 1986 Xf’4PACY  wITHOUT SALE-48 - 9/3
SAN OIEGO 1 TRAJECTORY - PART 2 - 8 HRS
START AT 0600. ENP  AT1400
EMISslONS’  GRID:  SDDATA86

TI%E

6 . 0 0
6 . 2 5
6 . 5 0
6 . 7 5
7.00
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
8 . 2 5
8 . 5 0
8.75
9 . 0 0
9 . 2 5
9*5O
9 . 7 5

10*OO
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
1 1 . 0 0
1 1 . 2 5
1 1 . 5 0
1 1 . 7 5
12.00
1 2 . 2 5
1 2 . 5 0
12.75
13.00
13.25
1 3 . 5 0
1 3 . 7 5
1 4 . 0 0

PC)S1710N(X,YI

8.0, 6 6 . 0
7 . 5 ,  6 8 . 5
8 . 0 ,  6 8 . 6
9 . 5 ,  66.4

1 2 . 0 ,  6 2 . 0
14.9, 5 7 . 6
17.3, 5 5 . 7
1 9 . 4 ,  5 6 . 1
21.0, 5 9 . 1
2 2 . 5 ,  6 2 . 1
24.2, 63.1
26oO,  6 2 . 1
28.0, 5 9 . 0
30<’2,  5 5 . 8
3 2 . 8 ,  5 4 . 6
3 5 . ’ 7 ,  5 5 . 4
39.0? 5 8 . 0
4 2 . 4 ,  6 0 . 6
4 5 . 5 ,  6 1 . 1
48.4, 5 9 . 5
51.0,  5 5 . 9
5 3 . 6 ,  5 2 . 3
5 6 . 4 ,  5 0 . 6
59.19 5 0 . 9
62.k, 5 3 . 0
6 4 . 9 ,  5 5 . 1
67.5, 5 5 . 1
69.99 5 3 . 0
7 2 . 0 ,  4 9 . 0
74.2,  4 4 . 8
76.3, 4 2 . 6
7 8 . 6 ,  4 2 . 4
al.o* 4 4 . 0

KFLAG = 1

031 PPHM)

O*33
0 . 5 2
0 . 8 4
1 . 2 3
1 . 6 5
1 . 9 9
2.40
3 . 0 ?
3 . 6 5
4 . 3 a
5 . 0 9
5 . 8 9
6 . 7 0
7.40
8 . 0 8
8 . 7 3
9 . 2 9
9 . 6 0
9 . 9 2

1 0 . 2 3
1 0 . 5 0
1 0 . 6 2
1 0 . 7 7
1 0 . 9 3
11.08
1 1 . 5 7
1 2 . 0 3
12.45
1 2 . 8 2
1 3 . 1 4
13”.43
13<69
13.92

N02(PPHM)

5 . 9 3
5 . 8 5
5* 77
5.71
5.70
5 . 8 6
5 . 9 1
5 . 9 1
5 . 9 3
5 . 9 4
6 . 0 1
6 . 0 1
5 . 9 9
5.97
5 . 9 4
5. 9Q
5 . 9 1
5 . 8 5
5.80
5.75
5 . 7 1
5.67 .
5 . 6 1
5.55”
5 . 5 0
5 . 4 2
5 . 3 4
5 . 2 5
5 . 1 6
5.06
4 . 9 7
4 . 8 7
4 . 7 8

.

..,.

,,, , . ..

PACIFIC ENVIRONMENTAL SERVICES
REM2 PHOTOCHEMICAL MODEL (4/1/771

NO@PPHMl

1 . 0 7
1 . 1 4
1 . 2 1
1 . 2 6
1 . 2 5
1 . 0 7
1 . 0 0
0 . 9 8
0 . 9 3
0 . 8 7
0 . 7 6
0 . 7 1
0 . 6 8
0 . 6 5
0 . 6 2
0 . 5 9
0 . 5 7
0.56
O*55
0 . 5 4
O*54
0 . 5 3
0 . 5 2
0.51
0 . 5 0
O*47
0 . 4 5
0.+2
0 . 4 0
0 . 3 8
0 . 3 6
0 . 3 3
0 . 3 2

$..

,:. ‘, ..,,:,,.
. .

,.. D-48

NMHC(PPHC}

1 . 5 0
1 . 5 0
1 . 4 9
1 . 4 9
1 . 4 9
1 . 4 8
1 . 4 8
1 . 4 7
1 . 4 6
1 . 4 5
1 . 4 3
1 . 4 2
1 . 4 0
1 . 3 9
k.37
1 . 3 6
1 . 3 5
1.34
1 . 3 3
1 . 3 2
1 . 3 1
1 . 3 0
1 . 2 9
1 . 2 9
1 . 2 8
1 . 2 7
1 . 2 6
1.25
1 . 2 5
1 . 2 4
1 . 2 4
1 . 2 3
1.23

. .

co[PP~)

1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1900
1 . 0 0
I*OO
1 . 0 0
1 . 0 0
1*OO
1 . 0 0
1 . 0 0
1 . 0 0
1.00
1 . 0 0
0.99
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0.99
0 . 9 9
0 . 9 8
0 . 9 8

.
*

*
.

(
.,.
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PACIFIC ENVIRONMENTAL SERVICES
R E M 2  PHOTOCHEHIC4L  MODEL (4/1/77)

rlcs - 19!36 lqPACT WITH S A L E - 4 8  -  9/3
SAN DIEGO 1 TRAJECTORY - PART 1 -“11 HRS
ST4RT  AT 1900,  EN!)  AT 0 6 0 0
cu!ssfnNs GRln: IYCCATA86.sALE48

TTPF

1 9 . 0 0
19.25
1 9 . 5 0
19.75
2 0 . 0 0
2 0 . 2 5
2 0 . 5 0
2 0 . 7 5
2 1 . 0 0
2 1 . 2 5
91.50
2 1 . 7 5
2 2 . 0 0
7 2 . 2 5
22.50
22.75
2 3 . 0 0
2 3 . 2 5
2 3 . 5 0
2 3 . 7 5
2 4 . 0 0
2 4 . 2 5
2 4 . 5 0
2 4 . 7 5
2 5 . 0 0
2 5 . 2 5
2 5 . 5 0
2 5 . 7 5
2 6 . 0 0
2 6 . 7 5
26.50
2 6 . 7 5
27.00
2 7 . 2 5
2 7 . 5 0
2 7 . 7 5
28.90
2 8 . 2 5
2 8 . 5 0
2 8 . 7 5
29.00
2 9 . 2 5
2 9 . 5 0
?9. 75
3 0 . 0 0

POSITION[X,YI 03f PPHM1

2 2 2 . 0 , 2 1 9 . 0
2 2 5 . 1 , 2 1 7 . 9
2 2 8 . 1 , 2 1 6 . 9
2 3 1 . 1 , 2 1 5 . 9
2 3 4 . 0 , 2 1 5 . 0
2 3 6 . 9 , 2 1 3 . 6
2 3 9 . 5 , 2 1 1 . 3
241*9*?08.1
2 4 4 . 0 , ? 0 4 . 0
2 4 5 . 8 , 2 0 0 . 4
247.3, 1’58.9
2 4 8 . 3 , 1 9 9 . 4
2 4 9 . 0 , 2 0 2 . 0
2 4 9 . 9 . ? 0 4 . 2
2 5 1 . 7 , 2 0 3 . 6
2 5 4 . 4 , 2 0 0 . 2
2 5 8 . 0 , 1 9 4 . 0
2 6 1 . 2 , 1 8 7 . 7
2 6 ? . 8 , 1 8 4 . 1
262.7,  183.2
2 6 1 . 0 . 1 8 5 . 0
2 5 9 . 1 , 1 8 6 . 7
2 5 8 . 7 . 1 8 5 . 6
2 5 9 . 7 . 1 8 1 . 7
2 6 2 . 0 , 1 7 5 . 0
2 6 4 . 6 , 1 6 8 . 6
2 6 6 . 3 , 1 6 5 . 6
2 6 7 . 1 , 1 6 6 . 1
2 6 7 . 0 , 1 7 0 . 1
2 6 7 . 2 , 1 7 4 . 2
2 6 9 . 0 , 1 7 5 . 4
2 7 2 . 3 , 1 7 3 . 6
2 7 7 . 1 , 1 6 9 . 0
2 8 1 . 8 . 1 6 4 . 2
2 8 4 . 8 , 1 6 2 . 1
2 8 6 . ? . 1 6 2 . ?
2 8 6 . 0 , 1 6 6 . 0
2 8 5 . 6 , 1 6 9 . 2
2 8 6 . 5 , 1 6 9 . 6
288.6,  167.2
2 9 2 . 0 . 1 6 1 . 9
2 9 5 . 4 , 1 5 6 . 6
2 9 7 . 6 , 1 5 3 . 9
298.4.L53.7
2 9 8 . 0 . 1 5 6 . 0

1 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
O*OO
0 . 0 0
0 . 0 0
O*OO
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 2
0 . 1 4
0 . 2 7
0 . 3 2

N02(PPHM)

5 . 0 0
6 . 0 4
6 . 0 7
6 . 0 7
6 . 0 8
6.OR
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6.08
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6.08
6.08
6.08
6.08
b. 08
6 . 0 6
5 . 9 6
5 . 8 8
5 . 9 4

NOfPPHHl

2 . 0 0
0 . 9 5
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 4
0 . 9 5
0 . 9 6
0 . 9 7
0 . 9 8
0 . 9 9
0 . 9 9
0 . 9 9
1 . 0 0
1 . 0 1
I*O1
1 . 0 1
1 . 0 1
1 . 0 1
1.01
1 . 0 1
1 . 0 1
1*OL
1.01
1.01
1 . 0 1
1*O1
1.01
1 . 0 1
1 . 0 1
1.01
1.01
1 . 0 1
1 . 0 1
1 . 0 1
L*O1
1 . 0 1
1 . 0 1
1.01
1 . 0 1
1 . 0 1
1003
1 . 1 4
1.21
1*14

NMHC{PPMC)

1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1.50
1 . 5 0
1 . 5 0
1 . 5 0
1.5C
1 . 5 0
1 . 5 0
1.50
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
l.so
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . s 0
1 . 5 0

CO(PPM)

1.00
!.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1.00
1.00
1.00
1.00
1.00
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1*OO
1 . 0 0
1 . 0 0
1.00
1 . 0 0
1.00
1.00
1.00
1.00
1 . 0 0
1.00
1.00
1.00
1.00
1.00
1 . 0 0
1.00
1.00
1 . 0 0
1.00
1.00
L o o
1.00
1.00
1.00
1.00
1 . 0 0
1.00
1.00

D-49



PACIFIC  ENwIRONQ@qTAt”  SERVICES
RFR2 PHOTOCMEMICAL  #ODEL ““-- ----

Ocs - 1996 IMPdCT’:WITHr  SKLE+43”-’9t3
SAN DIEGO  I  TRAJECTO’RY’’-P  AR2’2  -  8  14RS
S T A R T  f!l 0 6 0 0 ,  ENO”AT  1+00
EMISSIONSG RID: SC)DATA96

TIME

6 . 0 0
6.25
6 . 5 0
6.75
7.00
7.25
7.350
7.75
8,00
8.25
8050
8.7!!
9.00
9.25
9.50
9.75

10.00
10.25
10.50
IO*75
11*OO
11.25
11*5O
11.7s
12.00
12.25
12.50
12.75
13.00
13.25
13.50
13.75
14900

POSITION(XsY}

8.OJ 66.0
7.5; 68e5
n.oi 68.6
%5$ 66,4

1200s 62oO
14.9g 57*fi
17*3B 55*7
1904s 56-1
21.OW 59.1
22050 62..1
2402, 6301
26.0+’ 62o1
2s.0, 5990
30.3$ 55*8
32a8t 54.6
35.8* 55.4
39*of 58.0
42.4? 6 0 . 6
4595? 6 1 0 1
4t3.4# 5 9 0 5
51DOg 56..0
53D6w  52.3
5603i 50.6
59*1O 5 0 . 9
62alt 5 3 . 0
64.9i 55.1
67.5s 5S.1
69.99  5 3 . 0
72.Oi 4 9 . 0
74.26 4 4 . 8
76D3v 4 2 . 6
78.60  42.4
8;el~ +400

03{PPWV3

0 . 3 2
O*5O
0 . 8 0
1.18
1.607
1.94’
;:;:

3.59
4 9 3 3
5 . 0 8 -
5 . 8 5
6 . 6 ’ 6
7 . 3 7
8 . 0 5
8 . 7 1
9.’28
9 . 6 0
9 . 9 3

1 0 . 2 4
1 0 . 5 1
10.64
10080
1 0 . 9 6
1 1 * 1 2
11,62
12.09
1 2 . 5 2
12090
;3.23
1 3 . 5 3
13080
!4904

N02<PPHrn)

5 . 9 4
5.87
5.79
5 * 7 4
5 . 7 4
5.89
5 . 9 6
5 . 9 6
5 . 9 9
6.01
6 . 9 4
6.07
6 . 0 6
6.0,3
6.00
5 . 9 7
5 . 9 8
5 . 9 3
5 . 8 8
5.82
5 . 7 9
5 . 7 5
5 . 6 9
5,63
5 . 5 8
5 . 5 0
5 . 4 2
5 . 3 3
5 . 2 4
5 . 1 5
5*95
4.95
4.86

NO(p$H~)

L*14
1.21
1s27
1031
1930
1.13
1.03
1900
O*95
O..(IQ
008’1
0,73
00b9
O ● &6
0..63
0,60
00S8
O*S7
0056
0055
0..54
0054
0853
0,52
0.50
O*A6
0,45
0,<42
O*AO
O*38
0-36
0.34
0.32

M~Mc(PPnc>

1 . 5 0
19.50
1.49
1 . 4 9
1.49
10+8”
1.48
10.47
1.46
1945
1..43
1..42
1*4O
1 . 3 9
1.37
1.36
1.35
1.34
1*.33
1 . 3 2
1 . 3 1
1030
1.36
1.29
1029
1.28
1 . 2 7
192!6
1.25
1 . 2 5
1 . 2 4
1s24
1 . 2 4

(4fltrr9

co(P~M>

1*JO
1800
1.DO
ldlo
l.ao
1.00
1000
1.00
1*OO
l.ao
1040
l.no
1 . $ 0
1.00
1000
1000
1.80
1.40
1.30
1,80
1,40
1.80
1.40
1*8O
1050
1.40
0 . s 9
0.s9
0..99
00.99
O.*99
0*.99
0..99

D-50

●

☛



. _—__

*

PACIFIC ENVIRONMENTAL SERVICES
REM2 PHOTDCMEMICAL  MODEL (+/1/77)

Ocs - 1 9 8 6  IMPACT  UITH’)UT  SALE-4Q  - 9/3
S4N OIEGO  2 TfthJECTOPY  -  PaRT 1  -  1 0  MRS
START  A T  0 3 0 0 ,  ENO  AT 1 3 0 0
E~ISSIONS  GRID:  0CDATA86.ShLE35

TTPE POSITSON(X.Y) 03(PPHP ) N02CPPMB) NO(PPH

3*OO
3.25
3.50

287.0s
285.8,
2 8 4 . 8 ,
263.8,
283.0s
282.2,
281.~o
280.7,
280.0*
27Q.3s
279.8v
279.3$
2 7 9 . 0 ,
277.7,
277.5,
277.29
277.09
274.9,
217*OV
27?.4,
27@o0,
27800s
279.79
280.9v
282.0$
28?.3,
28408D
286.4P
288.0s
289.13~
291*8o
29308c
296.0~
29Pe4s
30008?
303.4*

,54*O
,52.4
!50.P
148.9
:4?.9
145.0
,43.2
,41.5
.40s0
,38.5
[3700
,35*5
;34.0
,32.4
,30.7
,28.9
,27*Q
, 2 4 . 9
22.5
[lQ.@
117.0
11443
,12.4
1X1.3
III*C
L1O.7
.09eP
[08.2
!0690
,04.0
10380
L03*0
104.0
L05.3
10600
~06. ?

1.09
0.00
0.00
0.00
O*OO
0.00
0.00
O*OQ
O*OC
O*OO
0.08
b. A9
0.30
O*35
0.54
0.84
1.16
1.45
1074
2.20
2.66
2.72
2.02
2.96
3.22
3.39
3.59
3.82
+*O7
4 . 5 1
4 . 9 4
5 * 3 5
5 . 7 4
6 . 1 3
6 . 4 9
6 . 8 4

3.00
4.03
+s05
4 . 0 6
4 . 0 7
4 . 0 7
4*O7
4.07
4 . 0 7
4*O7
4 . 0 0
3 , 9 2
3 . 8 7
3 , 9 2
3 . 8 9
3*81
3.70
3 . 8 6
3 . 9 9
4 . 0 1
4.04
3 . 9 7
3 . 9 3
3 . 9 6
3.95

2900
0.97
O*94
O*94
O*93
0.93
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
1.00
1908
I*13
1.07
i. 10
1.18
1 . 1 9
1*11
0.96
O*93
0.87
0895
0.90
0.94
0.94
0 . 9 5
0 . 9 4
0.91
0.07
0.82
O*7?
0 . 7 3
0.6q
0 . 6 5
0 . 6 2
0.59
0 . 5 7
0.55
O*54
0 . 5 2
O*5O

1*OO
1.00
1000
1.00
1.00
1.00
1000
1000
1*OO
1800
1 . 0 0
1*OO
1*OO
1.00
1.00
1.00
0.99
0.99
0999
0.98
0997
0 . 9 7
0 . 9 7
0,97
0,96
0 . 9 6
0.96
O*95
0095
O*94
0 , 9 3
0 . 9 2
O*91
0.90
0 . 8 9
O*89
0 . 8 8
0 . 8 7
0.87
0.86
0.86

1000
1.00
1.00
1.00
1000
1.00
1*OO
1*OO
1*OO
1*OO
1*OO
1.00
1.00
1*OO
1*OO
1.00
1.00
1.00
1.00
1.00
1*OO
1.00
1.00
I*OO
1.00
1*OO
1.00
1.00
1.00
1.00
1*OO
1*OO
1.00
1*OO
1.00
1.00
1001
1.01
1001
1.01
1*O1

3.75
4,00
4 . 2 5
4 . 5 0
4.75
5*OO
5 . 2 5
5 . 5 0
5 . 7 5
6.00
6.25
6.5r
6.7S
7.00
7 . 2 5
7,50
7 . 7 5
8 . 0 0
8 . 2 5
e.5G
0 . 7 5
9 . 0 0
9 . 2 5
9 . 5 0
9.75

10*OO
1 0 . 2 5
10.50
10.75
11.00
11.25
II*5O
lL.75
12.00
12.Z5
12.50
12.75
13.00

.

.

.

.

.

.

.

.

.

.

●

3 . 9 3
3 . 9 3
3.94
3.97
4.00
4.02
4.03
4.05
4.05
4905
4.04
:::;

4*OO
3.98
3*97

306.0~106.O
309.6c1050~

7.16
793?

310.8s106.5 7.50
312.6s107.9 7.66
314.00110,0 7.02
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Ocs - 1 9 8 6  IMPAZT WITHOUT  SALE’-48 -  9 / 3
SAN DIZGO  2  TRhJECTOR,Y  -  PART 2  -  3  flRS
START AT 1300, END AT 1600
EflISSIONS  GRID: SDDATA86

TINE

13.00
13. 17
13.33
13.%0
1 3 . 6 7
13.83
14.00
1 4 . 1 7
lq .74
1 4 . 5 0

,lu.67
1 4 . 8 3
1 5 . 0 0
1 5 . 1 7
15. .3U
1 5 . 5 0
15.67
1 5 . 8 4
1 6 . 0 0

I KFLAG  =

POSITTON{X,Y)

2U.0,. 70. ’3
2 5 . 0 ,  7 1 . 6
2 6 . 1 ,  72.’?
2 7 . 5 ,  7 4 . 0
2 9 . 1 ,  7 4 . 9
3 1 . 0 ,  7 5 . 6
33.0, 7 6 . 0
3 5 . 1 ,  7 6 . 3
37.?.  7 6 . 5
39.0, 7 6 . 7
fAO.8. 7 6 . 9
42.5,  7 6 . 9
44.1, 7 7 . 0
4 5 . 6 ,  7 7 . 0
4 7 . 3 ,  7 6 . 9
Q9.1, 7 6 . 7
5 1 . 0 ,  7 6 . 5
5 3 . 0 ,  7 6 . 3
5 5 . 0 ,  76.0

1

03(PPHH)

7 . 8 2
8.12
8.U1
8 . 6 7
8 . 8 6
9 . 0 0
9.2’3
9 0  U5
9 . 6 9
9.~1

1 0 . 1 2
1 0 . 2 8
1 0 . 3 7
lo.4fA
1 0 . 5 0
1 0 . 5 7
1 0 . 6 2
10. 6fA
1 0 . 6 5

N02(PPft!l)

3 . 9 7
3 . 9 6
3 . 9 4
3 . 9 2
3 . 9 2
4 . 0 3
U’.O7
4 . 0 9
11.09
4 . 1 0
4 . 1 1
4 . 1 5
fb.20
4 . 2 4
Q.28
4 . 2 9

4 . 3 1
Q.36
11.uo

PACIFIC ENVIRONMENTAL SERVICES
RES2 PHOTOCHEMICAL HODEL [4/1/77}

NO(PPHM)

0 . 5 1
0 . 4 8
C.46
0 . 4 3
0 . 4 3
0.42
0 . 4 1
0 . 3 9
0.38
0 . 3 7
0 . 3 5
0 . 3 4
0 . 3 4
0 . 3 3
0 . 3 1
0 . 3 0
0 . 2 8
0 . 2 7
0 . 2 7

!anElc(PPuc)

0.86
0.85
?.85
0.84
0.83
0.83
0.82
0.82
0.81
0.81
0.81
0.81
(1.83
0.83
0.82
0.82
0.82
0.82
0.82

co (PPM)

1.01
1.01
1.01
1.(J1
1.01
1 . 0 1
1 . 0 2
1 . 0 2
1 . 0 2
7.03
1 . 0 3
1.00
1 . 0 4
1.OU
1 . 0 4
1.04
1 . 0 4
1 . 0 5
1 . 0 5

*
*
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n P6CIFIC ENVIRON*ENT8L  SFRVICES
REM2  PHOTnCwEuICAL MODEL c4tlt77)
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2.00
3 . 2 5
3*59
3.76
4 . 0 0
4 . 2 5
4*5fl
4 . 7 5
S.c@
5.25
5.5?
5.?5
6.QO
t.2c
6 . 5 0
6 . 7 5
7.0?
7.25
7.513
7.75
&.cc
8 . 2 5
8 . 5 0
b.1~
9*GO
5.25
qe~n
9 . 7 5

Ic.oc
10.25
lJ.50
10.75
11.0?
11.25
11.50
11.75
12*OC
12.25
12.50
12.75
13000

POS1716N(X,Y}

?67*O$154.C
~8<.Q ,152.4
2E4.qs15C.Q
28?.Qs148.Q
283.0,147.9
282.2t145.?
281.=vlh?. ?
28?.7~141.5
280.CB140.C
27q*3,13R*5
27P,Q,13V.9
27~.3?135.~
27~.0s134.Q
277.~o132.4
277.~,13~.7
277.2p12@.9
27~.@s127.@
276.99124.9
277.0~122.5
277.4,119.9
27e.CslA7.?
278.9*114*3
279.79112.4
280.!?$111. ?
282.0 ~111.IJ
263.3sl10.~
284.8,109.7
286.3~10R.2
2g?.0s106.O
28q.8~lg4.O
291.7?103.2
292.9’9107:0 “
296.OB1O4.C
29R.4,105.3
300.gs106.9
303.4,106.~
306.O*1O6*C
3r3P.4$lo5. e
31C.7J106.5
312.6s107.9
314.0s110.0

03(PPW~l

1.05
C.ofi
C c ?
0 . 0 0
0 . 0 0
O.oc
o.o~
d.Lc
Oooc,
0 . 0 0
0,115
o.1~
0.25
G.27
CI.+3
6.70
0.99
1.26
1 . 5 1
1.96
2 . 4 1
2.56
2.b~
2.86
3* 1A
3 . 3 3
3 . 5 6
3 . 8 1
4 . 0 6
4 . 5 1
4.94

,..5.37

5076
6.15
6 . 5 2
6.87
7.lQ
?. 37
7 . 5 4
7 . 7 1
7 . 8 6

N02(POHW)

3.00
4.iJ3
4.G5
4006
4.C7
6.07
+.07
4 . 0 7
4.07
4907
4001
3 . 9 6
3 . 9 1
3.97
3 . 9 6
3 . 9 0
3 . 9 0
*.OC
4.16
+.20
4 . 2 6
4 . 1 5
4*OB
4.lC
4.OQ
4 . 0 5
4 . 0 3
4 . 0 3
+.06
4008
4.10
%.11
4*L2
4.12
4.11
4*IO
4.09
4 , 0 ?
4 . 0 5
4 . 0 3
4.01

NO(PPHM)

2.UO
C*97
0 . 9 7
1000
1*O5
1 . 1 2
10AR .
1*22
1 . 2 5
1.27
L*33
1.40
1.4A
1.38
1.3q
1.44
104?
I*33
101=
1*OQ
1 . 6 1
1005
1907
AoOl
0 e 9 a

O*9Q
0 . 9 7
C*94
0.b9
0 . 6 3
0 . 7 P
eL 74”
0.6q
0 , 6 6
0 . 6 3
0860
0 . 5 7
0.56
0 . 5 4
0 . 5 2
0051

~BHc(ppNc)

1.00
1900
1.00
1000
1*OO
1900
1.00
1.00
1.OC
1.00

1.00
1.00
1*OO
1.09
1000
1*OO
1.00
1*OO
O*99
o* 99
O*9R
0.98
0.98
0.97
::::

0.96
0.95
0995
0.96
0.93
Q< 92’
O*91
0.90
0.89
0.89
0088
0.87
0.87
0.86
0.86

COCPON>

1800
1.00
i.oo
1.09
1 . 0 0
1*OO
1*OO
1*OO
1*GO
1 . 0 0
1 . 0 0
1*OO
1*OO
1 . 0 0
1 . 0 0
1*OO
i.oo
1 . 0 0
1*OO
1*OO
1 . 0 0
1.00
1*OO
100G
1 . 0 0
1 . 0 0
1.000
1.00
1 . 0 0
1*OO
1000

‘  1 .00
1 . 0 0
1*OO
I*OO
1*OO
1 . 0 1
1.01
1.01
1001
11001
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PA CT%.TC ‘i?li VT90WiNTAL  sE~:vlcEs’
R3?l!2 PN:OTOCHEHICAL  t! flDEL

*
( 4 / 1 / 7 7 )

. . . .

Ocs - 19R6  INPACT WI THSALW48. -. 9/3
S&N  DrEGO’  2 TRA~ECW3.FY  - PklV”2  “~’”’3  HRS
START AT 1 3 0 0 ,  ‘END  ‘M 1 6 . 0 0
EIIIISSIONS  G R I D :  SDDATAR6

TIilE

1 3 . 0 0
13.17
13.?4
13.50
1 3 . 6 7
13.80
lU.00
14.17
34.33
14.50
1 4 . 6 7
14.84
15.00
15.17
15,311
1 5 . 5 0
15.67
1 5 . 8 3
16.(3n

POSrY16ri(X,Y)

24.0, 70.0
25.0, 71.6
26.2, 72.9
27.5, 7u.O
29.1, 7u.9
31.0, 75.6
33.0, 76.0
35.1, 76.3
37.1, 76.5
39.0, 76.7
40.8, 76.9
42.5, 76.9
44.1, 77.0
45.6, 77.0
47.3, 76.9
U9’91, 76.7
50.9, 76.5
52.9. 76.3
55.1, 76,0

03(PP$if!) “’No2(PPHf4)

7.86
8.16
fl.fJ6
8.71
8.90
9“. 04
9.24
9.48
9.72
9.95

10.75
10.31
10. 3Q
10J47
1!).53
10;60
10.66
10.67
10.!68

4 . 0 1
4 . 0 0
3 . 9 8
3 . 9 6
3 . 9 6
4 . 0 6
4 . 1 1
4 . 1 2
*.13
4 . 1 3
4 . 1 5
4.18
4 . 2 4
4.28
4 . 3 1
4 . 3 2
4 . 3 4
4 . 3 9
U.44

NO{  PPH!4)

0 . 5 1
0 . 4 8
0 . 4 6
0 . 4 4
0 . 4 3
0.U3
0 . 4 1
0 . 4 0
0 . 3 8
0 . 3 7
0 . 3 5
0 . 3 4
0 . 3 3
0 . 3 3
0 . 3 2
0 . 3 0
0 . 2 9
0 . 2 7
0 . 2 6

,.

NtlHC(PP9C)

0 . 8 6
0 . 8 5
0 . 8 5
0 . 8 4
0 . 8 3
0 . 8 3
0 . 8 3
0 . 8 2
0 . 8 2
0 . 8 1
0 . 8 1
0 . 8 1
0.83
0 . 8 3
0 . 8 3
0 . 8 2
0 . 8 2
0.82
0.82

*
n

,,. , .,.,.

. . . ,

co (PPpl)

1.(!1
J ..01
I.c.l
1 . 0 1
1.01

- 1.01
1 . 0 2
“1.02
1 . 0 2
1 . 0 3
1 . 0 3
1 . 0 3
1.OU
1 . 0 4
1.OU
1.04
1 . 0 4
1 . 0 5
1 . 0 5

.$ “.

KFLAG = 1

. . .. ., .,,,,.. ... . ,:

. . . . . . “., “::.

.“,,

. . ! . . .

. . -:, ..,,...!. ,. . .. . . , . .. . . .
,,. ,

.:,...,
. .

*
*
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PA CIFTC  FNVIROlvMEhTAL  SE PVIC~S

b

9

*
●

REM2 PtiOTCiC.  HEMl  C4L ~COEL .. . . . . . .

Ocs - 1 9 8 6  IMpACT  WITHOUT  S A L E-4 8  -  2/28
S A N T A  MhR1h 1 TRAJFCTCRY  - NCRTH -  PART 1  -  11  HPS
STbRT dT 1 8 0 0 .  END  A T  0 5 0 0
EMISSIONS GRID:  0CDATA86.SALE35

TIME

18.00
L8.25
1 8 . 5 0
1 8 . 7 5
19*OO
1 9 , 2 5
1 9 . 5 0
19.75
2 0 . 0 0
20.25
2 0 . 5 0
2 0 . 7 5
2 1 . 0 0
2 1 . 2 5
2 1 . 5 0
2 1 . 7 5
2 2 . 0 0
2 2 . 2 5
2 2 . 5 0
2 2 . 7 5
2 3 . 0 0
2 3 . 2 5
2 3 . 5 0
2 3 . 7 5
24.00
2 4 . 2 5
2 4 . 5 0
?4. 75
? 5 . 0 0
2 5 . 2 5
25.5C
2 5 . 7 5
2 6 . 0 0
2 6 . 2 5
2 6 . 5 0
2 6 . 7 5
2 7 . 0 0
2 7 . 2 5
2 7 . 5 0
2 7 . 7 5
2 8 . 0 0
28.25
2 8 . 5 0
2 8 . 7 5
?9.00

Pi2SITION(X,Yl

114.C,288.O
1 1 1 . 2 , 2 8 8 . 1
L08.4,?~8.3
1 0 5 . 7 , 2 8 8 . 6
1 0 3 . 0 , 2 8 9 . 0
1 0 0 . 3 , 2 8 9 . 5

9 7 . 5 , 2 9 0 . 0
9 4 . 8 , 2 9 0 . 5
92.C,291.O
8 9 . 1 , 2 9 1 . 5
8 6 . 2 , 2 9 2 . 0
8 3 . 1 , 2 5 2 . 5
8 0 . 0 . 2 9 3 . 0
7 6 . 9 , 2 S 3 . 5
7 4 . 0 , 2 9 4 . 0
7 1 . 4 , 2 9 4 . 5
6 9 . 0 , 2 9 5 . 0
6 6 . 6 , 2 S 5 . 5
6 4 . 0 , 2 9 6 . 0
6 1 . 1 , 2 9 6 . 5
5 8 . 0 , 2 9 7 . 0
5 5 . 0 9 2 9 7 . 7
5 2 . 5 , 2 9 8 . 8
5 0 . 5 , 3 0 0 . 2
49.0,3C2.O
47.6,3C3.8
4 6 . 0 , 3 0 5 . 0
46.1,305.8
4?.0,3C6.O
4 0 . 0 , 3 0 6 . 5
3LI.3,3C7.8
37.O*31O.O
3 6 . 0 , 3 1 3 . 0
3 5 . 2 , 3 1 5 . 9
3 4 . 2 , 3 1 7 . 5
3 3 . 2 , 3 1 7 . 9
3 ? . 0 , 3 1 7 . 0
3 0 . 8 , 3 1 6 . 3
2 9 . 6 , 3 1 7 . 3
2 8 . 3 , 3 1 9 . 9
2 7 . 0 , 3 2 4 . 1
25.E.328.3
2 4 . 7 , 3 3 0 . 8
2 3 . 8 , 3 3 1 . 7
2 3 . 0 , 3 3 1 . 1

03[PPW41

1 . 0 0
0 . 1 7
0.11
0.10
0 ● O9
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.07
O*O7
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.05
0.04
0.03
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
O.OL
0.01
0.01

Nc2tPPHM)

4 . 0 0
4 . 8 8
4 . 9 4
4.97
4 . 9 8
4 . 9 a
4. ~fl
4.98
4 . 9 8
4 . 9 7
4 . 9 6
4 . 9 6
4 . 9 5
4 . 9 4
4 . 9 4
4 . 9 3
4 . 9 7
4 . 9 1
4 . 9 1
4 . 9 0
4 . 9 0
4 . 9 0
4 . 9 0
4 . 9 1
4 . 9 ?
4 . 9 3
4 . 9 5
4 . 9 6
4 . 9 7
4 . 9 7
4 . 9 8
4 . 9 8
4 . 9 8
4 . 9 8
4 . 9 8
4 . 9 7
4 . 9 7
4 . 9 7
4 . 9 7
4* 97
4 . 9 6
4 . 9 6
4 . 9 6
4 . 9 5
4 . 9 5

NO(PPHM)

1 . 0 0
0 . 1 2
0 . 0 5
0 . 0 3
0 . 0 2
O*O2
0 . 0 1
0.01
O*OO
O.oc
0 . 0 0
0 . 0 0
0 . 0 0
@.oo
0 . 0 0
0 . 0 0
0 . 0 0
O.oc
0 . 0 0
0 . 0 0
O*OL
0 . 0 1
0 . 0 2
0 . 0 ?
0 . 0 4
0 . 0 5
0 . 0 6
0 . 0 7
0 . 0 8
O.oe
0 . 0 8
0 . 0 7
0 . 0 7
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 5
0 . 0 5
0 . 0 5
0 . 0 5
0 . 0 4
0 . 0 4
0 . 0 4
0 . 0 3
0 . 0 3

Nt4HC(PPMC)

1 . 0 0
1.OC
1*OC
1.00
1.OC
0 . 9 9
0 . 9 $
0 . 9 s
0 . 9 s
0.95
0.9s
0 . 9 8
C.98
o.9e
0 . 9 8
o.9e
0 . 9 8
0 . 9 8
0 . 9 7
0 . 9 7
0.Q7
().97
0 . 9 7
O*97
0 . 9 7
0 . 9 7
0 . 9 7
0.96
0 . 9 6
0.96
0 . 9 6
0 . 9 6
0.96
0 . 9 6
o.9t
0 . 5 6
0 . 9 6
0 . 9 5
C.G5
0.95
0 . 9 5
0 . 9 5
O*95
0 . 9 5
0 . 9 5

14fLfrrt

~C(PDW)

1.97

1.00
1.03
1.s3
1.09
1.09
1.0)
1.03
1.07
1.0’3
1.0,3
1 . 0 0
l.no
1 . 0 0
1.93
1 . 0 0
1.02
1.33
1 . 0 0
1.00
1 . 0 3
1.(’0
1 . 0 0
1.01
1.01
1.01
1.01
1.01
1.31
1*O1
l.(-)f-l
1.03
1.00
1.00
1.00
1.00
1.03
1.0’3
C.qq
0.09
0.99
o.9~
o.~q
0.99
o.9q
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PACIFIC FNVIRONMEliTAL  SERVICES
REM2 PHC?OCUEMIChL  WC13EL . . . . --- .

Ocs - 1 9 8 6  lKPACT U:lTH,OUT SALE-%8 -  2/20
5ANTI$  UbR18 1 TRAJGCTORV,-  NOlit%”-  PART 2 -  6  H R s
S T A R T  AT 05CO;  EN@  AT .&100
EMISsIONS  GRID:  OCOAT~tid.gAL63~

5.00
5 . 2 5
5.50
5 . 7 5
4.00
6 . 2 5
6 . 5 0
6“ 75
79 tjo
7 . 2 5
7.50
-?.75
8.00
8 . 2 5
8.50
8.75
9 . 0 0
9 . 2 5
9 . 5 0
9 . 7 5

10*OO
10.25
1 0 . 5 0
1 0 . 7 5
1 1 . 0 0

P(!slTIt?r(fx*Yl

2 3 . 0 , 3 3 4 . 0
22.2,33Q.4
21.0,3?Jl.8
19.7,33$,.o
18.0,340.0
16.5,349.1
15.7,34i3.5
1 5 . 5 , 3 5 0 . 1
L6.C,350.O
L6.6,350.O
16.8*351.8
k6.6,~55.5
1 6 . 0 , 3 6 1 . 1
1 5 . 5 , 3 , $ 6 . 6
1 5 . 5 , 3 7 0 . 3
16.0,~72.l
170C03~2.O
1 8 . 6 , 3 7 1 . 4
2C.9,371.8
23.7,3?3.D
27.1,3:75.0
3 0 . 5 , 3 7 6 . 8
33.3,3$71.0
3 5 . 5 , 3 7 5 . 7
3 7 . 0 , 3 7 2 . 9

>..
03(PPHM) N02(PPI+Ml

0.01
0 . 0 0
0 . 0 0
0.01
0.01
0.01
0 . 3 2

0 . 5 8
0076
0 . 9 2
1.21
1 . 6 0
1 . 9 8
2 . 3 0
2.”61
3 . 0 2
3 . 4 4
3;85
4;26
4 . 6 6
5.05
5 . 6 0
6 . 1 0
6 . 5 8
7 . 0 4

4 . 9 5
4.95 “
4; 95
4 . 9 5
4 . 9 6
4 . 9 6
4 . 6 6
4.’47
4 . 4 0
4.%1
4 . 3 3
4 . 2 1
4.16
4. i e
4.’23
4.21
4::19
4.’19
4 . 1 9
4.21
4019
4’.19
4*18
4.17
4 . 1 6

NO{PPHM}

0 . 0 3
0 . 0 3
o.o~
0 . 0 3
0 . 0 2
0 . 0 2
0 . 3 2
0 . 5 1
0 . 5 7
0 . 5 5
0 . 6 2
0.73
0 . 7 7
0 . 7 4
0 . 6 7
0 . 6 8
0 . 6 8
0 . 6 6
0 . 6 4
0 . 5 9
0 . 5 8
0 . 5 5
0 . 5 3
0 . 5 0
0.4’6

N’4HC(PPMCI

0 . 9 5
0 . 9 5
0 . 9 5
O*95
0 . 9 5
0.95
0 . 9 5
0.95
0 . 9 5
0 . 9 4
0994
0 . 9 4
0 . 9 4
0 . 9 3
0 . 9 3
0 . 9 2
0 . 9 2
0 . 9 1
0.9C
0 . 8 9
0.8q
0.81?
0 . 8 7
0.86
0 . 8 5

14/lfrfJ

CC(PPMI

O*99
0 . 9 9
O*99
O*99
0 . 9 9
0 . 9 9
0 . 9 9
0.99
O*99
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
C.99
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0.99
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
O*99

*

*

KFLAG = 1

.
b
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PACIFIC  ENVIRONMENTAL SERVICES
REM2 PHCTWHEMICAL  PODEL . . . ... . ,

Qcs - 1 9 8 6  IMPACT WITH S A L E - 4 8  ‘“ 2t28
S A N T A  MAR14 1 T R A J E C T O R Y  -  NCPT’H - PAP7 1 - 11 HRS
sTAf17  A? 1800, E N D  A T  0 5 0 0
FMIssIIYNs  GRID:  0CDATA86.SALE48

18.00
18.25
1 8 . 5 0
1 8 . 7 5
19.00
lf4.25
19.50
19.75
20.00
20.25
70.50
20.75
21.00
21.25
?1.50
21.75
?2.00
22.2’3
22.50
??.75
23.00
23.25
23.50
23.75
?4.00
74.25
24.50
74.75
25.00
25.25
25.50
?5.75
26.00
?6.?5
26.50
?6. 75
?7.00
27*25
?1.50
27.75
28.90
28.75
28.50
29.75
29.00

POS]TION{X*Y)

114.o*28e*o
111.20288.L
108.4v288.3
1 0 5 . 7 , 2 8 8 . 6
1 0 3 . 0 s 2 8 9 . 0
1 0 0 . 3 . 2 8 9 . 5
9 7 . 5 , 2 9 0 . 0
9 4 . 8 , 2 9 0 . 5
9 2 . 0 , 2 9 1 . 0
8~.1,291.5
8 6 . 2 , 2 9 2 . 0
83.1v292.5
8 0 . 0 , 2 9 3 . 0
7 6 . 9 . 2 9 3 . 5
74.O.2~4.O
7 1 . 4 , 2 9 4 . 5
6 9 . 0 , 2 9 5 . 0
6 6 . 6 , 2 9 5 . 5
6 4 . 0 . 2 9 6 . 0
6 1 . 1 , 2 9 6 . 5
5 8 . 0 , 2 9 7 . 0
5 5 . 0 , 2 9 7 . 7
5 2 . 5 , 2 9 8 . 8
5 0 . 5 , 3 0 0 . 2
49.0,3C7.O
4 7 . 6 , 3 0 3 . 8
4 6 . 0 ? 3 0 5 . 0
4 4 . 1 , 3 0 5 . 8
42.0,306.0
4 0 . 0 , 3 0 6 . 5
3 8 . 3 , 3 0 7 . 8
3 7 . 0 , 3 1 0 . 0
3 6 . 0 , 3 1 3 . 0
3 5 . 2 , 3 1 5 . 9
3 4 . 2 , 3 1 7 . 5
3 3 . 2 , 3 1 7 . 9
3 2 . 0 , 3 1 7 . 0
3 0 . 8 , 3 1 6 . 3
2 9 . 6 . 3 1 7 . 3
2 8 . 3 , 3 1 9 . 9
2 7 . 0 , 3 2 4 . 1
2 5 . 8 , 3 2 8 . 3
2 4 . 7 , 3 3 0 . 8
2 3 . 8 , 3 3 1 . 7
2 3 . 0 , 3 3 1 . 1

03(PPHM)

1 . 0 0
0 . 1 7
0.11
0.09
0.08
0.07
0.07
0.06
0.06
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 5
0 . 0 5
0 . 0 4
0 . 0 4
0 . 0 3
0 . 0 3
0 . 0 2
0 . 0 2
0 . 0 2
0 . 0 1
0 . 0 1
0.01
0 . 0 1
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
O*OO
O*OO
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
O*OO
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

No2(PPH~)

4 . 0 0
4 . 8 8
4 . 9 5
4 . 9 7
4 . 9 8
4 . 9 9
4 . 9 9
4 . 9 9
4 . 9 9
4 . 9 9
4 . 9 8
4 . 9 8
4 . 9 7
4 . 9 7
4 . 9 7
4 . 9 7
4 . 9 8
4 . 9 8
4 . 9 9
4. w
4.99
4 . 9 9
5 . 0 0
5 . 0 0
5 . 0 0
5 . 0 0
5.01
5 . 0 1
5 . 0 1
5 . 0 0
5 . 0 0
5.00
4 . 9 9
4 . 9 9
4 . 9 9
4 . 9 8
4 . 9 8
4 . 9 7
4 . 9 6
4 . 9 6
4 . 9 5
4 . 9 5
4.94
4 . 9 4
4 . 9 3

NO{PPHM)

1 . 0 0
0 . 1 2
0 . 0 5
0 . 0 3
0 . 0 3
0 . 0 2
0 . 0 2
0 . 0 1
0 . 0 1
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 1
0.01
0 . 0 2
0 . 0 3
0 . 0 4
0 . 0 4
0 . 0 4
0 . 0 5
O*O5
0 . 0 5
0 . 0 5
0 . 0 7
0 . 0 9
0.10
0.12
0 . 1 4
0 . 1 5
0 . 1 6
0 . 1 6
0 . 1 7
0.17
0 . 1 7
0 . 1 6
0 . 1 6
0 . 1 6
0.16
0.16
0 . 1 6
0 . 1 6
0 . 1 6
0 . 1 6
0 . 1 6
0 . 1 6

NMHC(PPMCI

1 . 0 0
1 . 0 0
1.00
1 . 0 0
1 . 0 0
0.99
0 . 9 9
0.9$
0.99
0 . 9 9
0.99
0 . 9 9
0 . 9 9
0 . 9 9
1 . 0 0
l.oc
1 . 0 0
1 . 0 0
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
0 . 9 9
0 . 9 9
0 . 9 9
o.9~
0 . 9 9
0 . 9 9
0.99
0 . 9 9
0 . 9 8
0 . 9 8
0 . 9 8
0 . 9 8
0 . 9 8
0 . 9 8
0 . 9 8
0 . 9 ?
0.91
0 . 9 7
0 . 9 7
0 . 9 7

1.00
1.00
1.00
1.00
1.00
1.00
1*OO
1*OO
1.00
1*OO
L*OO
1.00
1.01
1.01
1.01
1.01
1*OI
1.01
1.01
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1*OO
1.00
1.00
1.00
1.00
0.99
0.99
().99
0.99
0.99
0.99
0.99
0.Q9
0.99
0.99
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RE142  PHOTOCHEtiiCAL  lSODEL ( 4 / 1 / 7 7 )

Ocs - 1986 INPACT Ui’TH SiLET:4jj-’-’2  /28
SANTA flARI~ 1 TRAJd~T@tii’-: idtitH’”-”-PikT “2 -’6 HRS
ST&RT AT 0500, END A’1,110’O
EtllSSIONS GRID: 0CDATA86.SAtEU’8

TIME

5 . 0 0
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6 . 7 5
-9.00
7 . 2 5
7 . 5 0
7 . 1 5
8 . 0 0
8 . 2 5
8 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9 . 5 0
9 . 7 5

10.00
10.25
10.50
10.75
11.00

KFLAG =

.-.$.
POSITION(X,Y) 03 (PPHH)

23.0,331.0
22.2,330.4
21.0,331.8
19.7,33U.9
18.0,3U0.’O
16.5,345.1
15.7,3411.5
15.5,350.1
16,0,350.0
16.6,349.9
16.8,351.8
16.6,355.5
16.0,361.1
15.5,966.6”
15.5,370.3
16.0,372.1
17-0,.?372.0
18.6,371.4
20.8,371.8
23.7,’372.9
27.1,-375.0
30.4,376.7
33.3,377.0
35.5.375.7
37.0.372.9

1

0 . 0 0
0 . 0 0
0.00
0.’00
0.00
0.00
0.26
0.51
0.68
0. 8=3
1.12”
1.50
1.88
2.2.0
2.51
2.93
3.35
3.78
4.20
4.62
5.’06
5.58
6.09
6.58
7.07

Nti2(PPIh)

4.93
U.93
4.93
4.93
4.93
4.93
4.68
4.50
4;-44
4.’4’6
4.3,,E.
U.27
4.22
4.25
4.3’1
4~28
U.27
4.27
4.28
4’:”30
4.29
4.28
4.28
4.28
4.26

NO(P-Pli’!l)

0 . 1 6
0 . 1 6
0 . 1 6
0 . 1 6

0 . 1 6
0.?6
0.41
0 . 5 9
0.64
0 . 6 2
:;:”

.
0 . 8 3
0;78
0471
0 . 7 2
0 . 7 1
0 . 6 8
0 . 6 6
0 . 6 1
0.6’0
0 . 5 7
0 . 5 4
0 . 5 0
0.47

uHHc(Phc)

0.91
0.97
0.97
0.97
0.97
0.97
0.97
0.97
0.97
0.97
0.9’6
0.96
0.96
0.93
0.95
0.94
0.9.4
0.93
0.92
0.92
0.91
0.90
0.89
0.88
0.87

co (PPn)

0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.9’9
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99

.

●

☛

I

~
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PACIFIC  ENVIRONMENTAL SERVICES

(ICS - 1 9 8 6  lqPACT  W I T H O U T  SAI.E-48  - 943
S A N  DIEGO 3“ SPILL TRAJECTORY -  LIME  CASE - PART 1 - 3.5 MRS
START  AT 1000o  ENO AT 1130
EMISSIONS 6RID% 0COATA86.SALE35

TIME

10900
10*1?
10.33
10.50
10,6?
10.04
11.00
11.1?
11.34
11*5O

POSITIONCXoY)

284=0?140.0
288Dlp1370.5
292.1s134s.9
296.0 .132. .1
299.0s129.2
30305t126m2
307aOe12300
310079119..9
3 1 4 , 5 s 1 1 7 . 1
318D6s11406

03(PPMM>

3*OO
3*14
3*47
39a3
4.21
4.59
4*9B
5.36
5075
6.13

N02{PPHM)

3 . 0 0
3*O9
3*.I 3
3.a9
3022
3*26
3029
3 . 3 1
3 . 3 3
3*35

NO(PPHM)

10s0
0991
@0a5
0..79
0024
O*69
0D65
O*41
00S8
0.s4

N!IHCCPPMC)

1000
1*8O
0.99
0 . 9 9
00.99
0..98
0.,98
0997
0..9?
0,96

cocPPa)

09s0
00s0
O*SO
0 . s 0
0.s0
0.50
00s0
09s0
0 . 6 0
O*$O

KFLAG = 1
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PhCIFIC BMIROIMENTAL  SMiVICE!S
REH2 PtiOTOCHB191ChL MODEL ( 4 / 1 / 7 7 )

Ocs - 1986 15PIKT RITMOJJT.SAU48 - 9/3
SAN DIEGO 3’ SPILL TRAWECTORW-  BASECASE - PA8T 2 - 3.5 IiRS
STARY AT 1130, 811D AT +1500-
EHISSIOIW GRID: SI)DA2A86-

TIHE

1 1 . 5 0
31.75
1 2 . 0 0
1 2 . 2 5
1 2 . 5 0
12.75
13.00
33.25
T3.50
1 3 . 7 5
lU.00
14.25
14.50
1 4 . 7 5
15.00

K?LAG  =

POSXTIONIX,Y)

26.6, 2 4 . 6
3 5 . 1 ,  2 1 . 5
U2.1, 1 9 . 0
49.0/ 1 7 . 0
5 5 . 1 ,  1 5 . 1
6 0 . 5 ,  1 3 . 5
6 5 . 1 ,  1 2 . 0
6 9 . 3 ,  1 0 . 9
73.1, 1 0 . 6
7 6 . 7 ,  1 1 . 0
60.1,  1 2 . 0
03.4, 1 3 . 3
8 7 . 1 ,  1 4 . 2
9 1 . 0 ,  1 4 . 7
9 5 . 1 ,  1 5 . 0

1

03@PH’n.

6 . 1 3
6 . 6 3
7 . 1 7
7 . 7 5
8.10
8 . 5 5
9 . 0 5
9.55

10.04
10.50
10.92
11.32 ,
31~68,
12.01
12.32

U02.(PPHM)

3.35
3.36
3.37
3.41
3.67
3.80
3.87
3.92
3.95
3.98
4.00
4.02
4.04
4.04
4.05

IIO(PPHH)

0.s4
0.51
0.47
0.44
0.46
O.QU
0.42
0.!+0
0.38
0.36
0.34
0.33
0.30
0.29
0.27

NRW(PPIYC)

0.96.
0.9.5
0.94
0.93’
0.95
0.94
0.93
0.92
0.91
0.90
0.89
0..88.
0..8.7
0.87
0.86

*

co (P PM)

0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 1
0 . 5 3
0.54
o* 54
0 . s 5
0.55
0 . 5 5
0..56
0 . 5 6
0 . 5 6
0 . 5 7
0 . 5 7
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PACIFIC ENVIRONMENTAL. SERVICES
R~M2 PHOTOCHEMICAL MODEL (4/lf77)

Ocs - 1 9 8 6  IMPACT  WITH S A L E - 4 6  -  9/3
S A N  DIEGO 38 TRAJECTORY - PART 1 - 1 , 5  HRS
START AT 1000.  ENO AT 1130
EM!SSIONS  GRID:  0COATA86.SALE48

TIME

1 0 . 0 0
10.17
10.33
10.50
10.67
10.84
11.00
11.17
11.34
11.50

POSITION(X,Y)

284.0,140,0
2 8 8 . 1 , 1 3 7 . 5
2 9 2 . 1 , 1 3 4 . 9
2 9 6 . 0 , 1 3 ? . 1
299.8~129.2
3 0 3 . 5 , 1 2 6 . 2
3 0 7 . 0 , 1 2 3 . 0
3 1 0 . 7 , 1 1 9 . 9
3 1 4 . 5 , 1 1 7 . 1
3 1 8 . 6 , 1 1 4 . 6

KFL4G  = 1

03( PPHM)

3 . 0 0
3 . 1 4
3 . 4 7
3 . 8 3
4 . 2 1
4.58
4 . 9 5
5 . 3 3
5.72
6 . 1 0

N02(PPt+M)

3*00
3 . 0 9
3 . 1 3
3. lq
3 . 2 2
3 . 2 7
3 . 3 2
3 . 3 5
3 . 3 7
3 . 3 9

NOIPPHM)

1.00
0.91
0.8S
0.79
O*74
0.69
0.66
0.62
0.59
0.55

NHHC(PPMCJ

1 . 0 0
1.00
0.99
0 . 9 9
0 . 9 9
0.99
0 . 9 8
0 . 9 8
0 . 9 7
0 . 9 7

CO(PIJM)

0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
O*5O
O*5O
0 . 5 0
0 . 5 0
0 . 5 0
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PACXFIC  ’@NVIRONHENTkV “SERVICES b

TIME

39.50
1 1 . 7 5
! 2 .00
12.25
? 2 . 5 0
1 2 . 7 5
73.00
? 3 . 2 5
? 3 . 5 0
?3.75
Iu.oo
14.25
14.50
?U.75
15.00

Ocs - 1986 ifIpAcT HITH SA:LE:48 - 9/3
SAN DIEGO 3s TRAJECTORY - PART ~ - 3.5 HRS
START iiT  1130, END AT 1,500”
EllISSIONS  G R I D :  SDDATA86

POSITION(X,Y)

2 8 . 6 ,  2ti.6
3 5 . 1 ,  2 1 . 5
U2.1, 3%0
0 9 . 0 ,  1 7 . 0
5 5 . 1 ,  1 5 . 2
6 0 . 5 ,  13.5
6 5 . 1 ,  1 2 . 0
6 9 . 2 ,  1 1 . 0
7 3 . 1 ,  1 0 . 6
7 6 . 7 ,  1 1 . 0
8 0 . 1 ,  1 2 . 0
8 3 . 4 ,  1 3 . 3
8 7 . 1 .  IU.2
9 1 . 0 ,  1 4 . 8
9 5 . 1 ,  1 5 . 0

03(PPHfi)

6 . 1 0
6 . 6 1
7.16
7 . 7 4
8 . 1 0
8 . 5 7
9 . 0 7
9 . 5 ?

10.07
10.54
10.97
11.37
11.75
12.09
12.40

N02(PPNH)

3.39
3.40
3.41
3.45
3.71
3.83
3.92
3.96
4.00
4.03
4.05
4.07
4.08
4.09
4.10

RRI!2  PHOTOCHEHICAL  HODEL . . . . . .-,  -.

NO(PPHM)

0.55
0.51
0.48
0.45
0.46
0.U5
0.43
O.wul
0.38
0.36
0.34
0.32
0.30
0.29
0.27

,.,
.,,

NHHC(PPRC)

0.97
0.96
0.95
0.94
0.96
0.95
0.94
0.93
0.92
0.91
0.90
0.89
0.88
0.88
0.87

●

‘%

co (PPM)

0.50
0.50
0.50
0.51
0.53
0.54
0.54
0.55
0.55
0.55
0.56
0.56
0.56
0.57
0.57

KPLAC = 1

v
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PACIFIC l!NVIROIUIEliTAL SERVXCES
BBH2 PHOTOCOEMICAL  NODEL (U/1/77}

(ICS - 1986 IHPhCT UITHOU’T SALE-Q8  - 100% TAUKERIHG  - 9/2 5
SANTA BARBARA 1 TRAJECTORY.- PART 1 - 11 HRS
START AT 0400, BBD AT 1500
EHXSSXORS  GRID: 0CDATA86.SALI!35T

TI!IE

4.00
4.25
U.50
U.75
5.00
5.25
5.50
5.75
6.00
b.25
6.50
6.75
7.00
7.25
7.50
7.15
8.00
8.25
8.50
8.75
9.00
9.25
9.50
9.75

1 0 . 0 0
10.25
10.50
10.-?5
1 1 . 0 0
11.25
1 1 . 5 0
11.75
12.00
1 2 . 2 5
12.50
1 2 . 7 5
1 3 . 0 0
1 3 . 2 5
1 3 . 5 0
13.75
lU.00
14.25
14.50
lU.75
1 5 . 0 0

POSITIOUIX,Y) 03[PPIln) llo2fPPEn)

198.0,258.0 1.00 4.00
193.4,258.6 0.00 5.04
190.4,258.3 0.00 5.06
188.9,257.1 0.00 5.0-1
189.0,254.9 0.00 5.07
189.0,252.9 0.00 5.07
187.3,251.9 0.00 5.07
104.0,251.9 0.00 5.07
178.9,253.0 0.00 5.07
173.9,25u.1 0.00 5.07
170.4,254.4 0.09 5.00
168.5,253.6 0.29 4.88
168.0#252.O 0.48 4.88
167.5,250.5 0.69 4.95
165.3,250.1 0.90 5.16
161.5,251.0 1.27 5.33
15b.0,253.O 1 . 7 8 5 . 4 5
1 5 0 . 5 , 2 5 4 . 9 2 . 3 6 5 . 5 8
1 4 6 . 9 , 2 5 5 . 4 2 . 9 9 5 . 7 3
1 4 5 . 1 , 2 5 4 . 4 3 . 6 8 5 . 8 5
1 4 5 . 0 , 2 5 1 . 9 4. Qb 5 . 8 9
1 4 5 . 1 , 2 5 0 . 0 5 . 2 7 5 . 9 2
1 4 3 . 5 , 2 S 0 . 4 6 . 0 8 5 . 9 3
1 4 0 . 5 , 2 5 3 . 1 6 . 9 0 5 . 9 3
1 3 5 . 9 , 2 5 8 . 1 7 . 6 9 5 . 9 3
1 3 1 . 7 , 2 6 3 . 3 8.03 5 . 9 0
1 2 9 . 4 , 2 6 6 . 6 8 . 3 4 5 . 8 7
1 2 9 . 2 , 2 6 8 . 2 8 . 6 2 5 . 8 3
131.l,2b8.O 8.92, 5 . 8 0
1 3 3 . 0 , 2 6 7 . 9 8 . 6 0 5 . 7 7
1 3 3 . 1 . 2 6 9 . 9 8 . 4 3 5 . 7 5
1 3 1 . 4 , 2 7 4 . 0 8 . 3 7 5 . 7 3
1 2 8 . 0 , 2 8 0 . 1 8 . 3 8 5 . 7 2
12U.0,285.8 9 . 1 3 5 . 7 0
1 2 0 . 9 . 2 8 8 . 9 9 . 8 4 5.67
1 1 8 . 5 , 2 8 9 . 3 10.51 5 . 6 2
l;7.0,28b.9 11.13 5 . 5 6
1 1 5 . 5 , 2 8 4 . 8 11.73 5 . 4 9
1 1 3 . 5 , 2 8 5 . 7 1 2 . 3 0 5*UI
111.0a289.LI 12.83 s. 33
1 0 7 . 9 , 2 9 6 . 1 13.31 5 . 2 5
105.1,302.b 13.77 5.15
103.4,305.9 14.18 5.06
102.7,306.0 14.56 4.95
103.0,303.0 14.90 4.8b

uo{PPFiH) MllHc[PPI!lc) co {PPn)

3 . 0 0 1 . 5 0 2 . 0 0
1 . 9 6 1.50 2 . 0 0
1 . 9 4 1 . 5 0 2 . 0 0
1 . 9 3 1 . 5 0 2 . 0 0
1.93 1 . 5 0 2 . 0 0
1 . 9 3 1 . 5 0 2 . 0 0
1 . 9 3 1 . 5 0 2 . 0 0
1 . 9 3 1 . 5 0 2 . 0 0
1 . 9 3 1 . 5 0 2 . 0 0
1 . 9 3 1 . 5 0 2 . 0 0
2 . 0 0 1 . 5 0 2 . 0 0
2 . 1 1 1 . 5 0 2 . 0 0
2 . 1 1 1 . 5 0 2 . 0 0
2 . 0 3 1.U9 2 . 0 0
le81 1 . 4 9 2 . 0 0
1 . 6 3 1.U9 2 . 0 0
3.@8 1 . 4 8 2 . 0 0
1.32 1 . 4 7 2 . 0 0
I * 1 U 1 . 4 6 2 . 0 0
0 . 9 8 1 . 4 5 2 . 0 0
0 . 8 9 1 . 4 4 2 . 0 0
0 . 8 1 1 . 4 2 2 . 0 0
0 . 7 5 1 . 4 0 2 . 0 0
0 . 7 0 t.39 2 . 0 0
0 . 6 3 1 . 3 7 2 . 0 0
0 . 6 2 1 . 3 6 2 . 0 0
0 . 6 1 1 . 3 5 2 . 0 0
0060 1 . 3 3 2 . 0 0
0 . s 9 1 . 3 2 2 . 0 0
0 . 6 1 1 . 3 2 2*OO
0 . 6 3 1 . 3 2 2 . 0 0
0 . 6 4 1 . 3 2 2 . 0 1
0 . 6 4 1 . 3 2 2 . 0 1
0 . 5 8 1 . 3 0 2 . 0 1
0 . 5 4 1 . 2 8 2 . 0 0
0.09 1 . 2 7 2 . 0 0
0.06 1.25 2 . 0 0
0 . 4 2 1 . 2 4 2 . 0 0
0 . 3 9 1 . 2 3 2 . 0 0
0 . 3 7 1 . 2 3 2 . 0 0
0 . 3 4 1 . 2 2 2 . 0 0
0 . 3 1 1 . 2 2 2 . 0 0
0 . 2 9 1 . 2 2 2 . 0 0
0 . 2 6 1 . 2 2 2 . 0 0
0 . 2 3 1 . 2 2 2 . 0 0
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PaCIFIC  ENVIRONMENTAL SERVICES
REM2  PHOTOCHEHICAL  MODEL”t4/lf77>

Ocs - 1986 IMPACT UITtiOUT  S A L E - 4 8  - 100Z TAMUERXNG
S A N T A  BARBARA’1  TRAJE”CTORV-*P  ART 2 - 1 HR
START AT lSOOgY’EMm.  AF~+a600.
EtiTSSEONS  GRID:<S’BDWT86  :“

TIME PO$ITIOMCX9Y} 03CPPMM) N02CPPHM)

15.00
15.09
15017
15,25
1 5 . 3 4
15.42
15e50
1 5 . 5 8
1 5 . 6 7
15475
15083
1 5 . 9 2
16000

3600e  12-0
3,6-2s 10.6
3,6.3s 9*7
36-39  9-2
3602?  9.0
35099 9 . 3
35.6s 9 0 9
35.19 1 1 0 0
340!$? 1 2 * 4
33089’  1403

.33mOt  16.5
32.00 1 9 . 2
3,100$. 22s1

14*9O
‘15.00
1 5 . 0 8
15.17
1.5.26
-15*34”
l%41
15.4q
1 5 . 5 5
1.5  ● 61
15. 6?
.15.77
15.70

4.86
4 . 8 2
4.79
4 . 7 5
4 * 7 3
4.69

4 . 6 6
4 * 6 3
4.61

~~ .4,58
4 * 5 5

4 . 5 7
4 . 7 4

NocPPHN)

0.23
0 . 2 3
0 . 2 2
.0.22
O*21
0.20
0 . 1 9
0 . 1 9
0.18
0.17
0.17
0 . 1 7
0.18

9!25

NMHC{PPMC3

1 9 2 2
1 . 2 2
1.22
1*22
1821
1 . 2 1
1921
1021
1*21
1.21
I*21
1022
1 , 2 4

. .
COCPPM)

2 . 0 0
2.00
2*OO
2*OO
2 . 0 0
2 . 0 0
2*OO
2 . 0 0
2 . 0 0
2.00
2*OO
2..01
2 . 0 3

*
*

D-64



8Eu2 PEOTOCHEMXCAL ?IODEL (U/1/77)

iI

PACIFIC EUVIROUHENTAL  SEEtVXCES

Ocs - 1986 IHPACT UITH SALE-f+8  - 100% TANKEBING -
SANTA BARBARA 1 TRAJECTORY - PART 1 - 11 H8S
START AT 0600. END AT 1500
E141SSIONS  GRID: 0CDATA86.SALE4BT

TIME

4 . 0 0
4.25
U.50
U.75
5 . 0 0
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
8 . 2 5
8 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9 . 5 0
9 . 7 5

1 0 . 0 0
1 0 . 2 5
1 0 . 5 0
10.75
1 1 . 0 0
1 1 . 2 5
1 1s50
1 1 . 7 5
1 2 . 0 0
1 2 . 2 5
1 2 . 5 0
1 2 . 7 5
1 3 . 0 0
1 3 . 2 5
1 3 . 5 0
1 3 . 7 5
14.00
10.25
14.50
14.75
1 5 . 0 0

POSITXON(X,Y}

198.0,258.0
193.4,258.6
190.4,258.3
168.9,257.1
189.0,254.9
189.0.252.9
187.3,251.9
18U.O.251.9
178.9,253.0
173.9,254.1
170.U,25U.4
169.5,253.6
168.0,252.0
167.5,250.5
165.3,250.1
161.5,251.0
156.0,253.0
150.5,254.9
1U6.9,255.U
145.1,254.4
145.0,251.9
145.1,250.0
143.5,250. U
140.5,253.1
135.9,258.1
131.7,263.3
129.4,266.6
129.2,268.2
131.0,268.0
133.0,267.9
133. 1,269.9
131.4,274.0
127.9,280.1
124.0,285.8
120.9.286.9
llB.5,289.3
117.0,287.0
115.5,284.8
113.5,285.7
111.0,289.0
108.0,296.1
105.1,302.6
103.4.305.9
102.7,306.0
103.0,303.0

03(PPHM)

1.00
0.00
0.00
0.00
o* 00
0.00
0.00
0.00
0.00
0.00
0.09
0.29
0.48
0.69
0.90
1.27
1.78
2.36
2.99
3.68
U-46
5.27
6.08
6.90
7.69
8.03
8.34
8.60
R91
8.58
8.41
8 . 3 4
8 . 3 5
9 . 1 0
9 . 8 0

10.47
1 1 . 1 0
11.73
12.31
12.84
13.32
13.78
14.21
lu.61
14.96

B02(PPHI!I)

4.00
5.04
5.06
5.07
5.07
5.07
5.07
5.07
5.07
5.07
5-00
U.88
U.88
8.95
5.16
5.33
5.U5
5.58
5.73
5.85
5.89
5.92
5.93
5.93

5-93
5.90
5.87
S.84
5.82
5.79
5.76
5.75
S.?@
5.73
5.70
5.66
5.61
5.54
5.46
5.39
5.33
5.2u
5.33
5.03
4.93

NO(PPfiH)

3.00
1.96
1.94
1.93
1.93
1.93
1.93
1.93
1.93
1.93
2.00
2.11
2.11
2.03
1.81
1.63
1.U8
3.32
1.14
0.98
0.89
0.81
0.75
0.70
0.63
0.62
0.61
0.60
0.59
0.61
oq63
0.64
0.6U
0.59
0.54
0.50
O.uf.i
0.43
0.39
0.3-)
o.3f4
0.32
0.29
0.27
0.24

9/25

NllHC(PPMC)

1.50
1-50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.U9
1.49
1.49
1.48
1.47
1.46
1.U5
1.44
1.42
1.40
1.39
1.37
1.36
1.35
1.33
1.32
1.32
1.32
1.32
1.32
1.30
1.28
1.27
1.25
1.24
1.2U
1.23
1.23
1.23
1.23
1.23
1.23

COIPPM)

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2-00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.01
2.01
2.01
2.01
2.01
2.01
2.01
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PACIFIC  ENVIRCINMF\TAL  SERVICES
REMZ PHCTOCHEMICAL  PGOEL . . . . --- .

ncs - 1986 I M P A C T  UITWSALE-48  .- IOOX’TANKERING  -
S A N T A  B A R B A R A  1 TR~JE.CZTU%Y  ’~.PART’2  - 1 HR
START ~T 15’00, ENO”AT  1600:
EMISSI@hS  G R I D :  SBGlkTT86

T! w

15.00
1 5 . 0 8
15.17
15.25
15.33
15.42
1 5 . 5 0
1 5 . 5 8
1 5 . 6 7
1 5 . 7 5
1 5 . 8 3
15.92
16.OC

POSITldN(X,,Y)

36.0, 12.0
36.2* ,10.7
36.3, 9*7
36.3, 9.2
36.2, ~ 9.0
35.s, 9.3
35.6, 9.9
35.1, 11.0
34.5, 12.4
33.8, 14.2
33.C, 16.5
32.0, ,19.2
31.09 22.1

IJ3(PPHM)

15.00
15 ● O4
15.18
1 5 . 2 8
A5.36
1 5 . 4 4
1 5 . 5 1
1 5 . 5 9
15.66,
15.72
15.78
A5*88
15e8C

NC24PPHM}

4 . 9 3
+. 89
4.86
4 . 8 2
4 . 8 0
4 . 7 6
4 . 7 3
4 . 7 1
4.68.
4 . 6 5
4 . 6 2
4 . 6 3
4 . 8 1

NO(PPHMI

0 . 2 4
0 . 2 3
0 . 2 2
0.42
0 . 2 1
0 . 2 1
0 . 2 0
0 . 1 9
0.18
0.17
0.17
0.17
0.A7

912!5

NMHCiPPMCl

1.23
1 . 2 3
1 . 2 3
1 . 2 3
1 . 2 3
1 . 2 3
1.23
1 . 2 3
1 . 2 3
1 . 2 3
1 . 2 3
1 . 2 4
L.25

t%flfffl

cu(PP~)

2.01
?.01
2 . 0 1
2 . 0 1
2.01
2.OL
2.01
2 . 0 1
2.01 .
2 .01
2 . 0 1
2 . 0 2
2 . 0 4

KFLAG = 1
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PACIFIC EUVIRONNEMTAL SMiVICl?S

( 4 / 1 / 7 7 )RM2 PHOTOCHEHICAL  HODEL

Ocs - 1986 IRPAC!T UITHOUT SALE-48 - 100% TANK8BXNG
VENTURA 2 TRAJECTORY - PiLRT 1 - 6 HRS
START kT 0500, END AT 1100
EHISSIONS  GRID: 0CDATA86.SALE35T

TIME

5 . 0 0
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
6 . 2 5
0 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9 . 5 0
9 . 7 5

10.00
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
11-00

POSXTION(X,Y) 03(PPHN)

57.0,303.0 1.00
60.3,301.0 0.33
63.6,299.1 0.55
66.8,297.0 0.77
70.0,295.0 1.02
73.0,293.0 1.21
75.9,291.2 1.55
78.5,289.5 1.86
81.0,288.0 2.23
83.6,286.5 2.60
86.6,285.1 2.94
90.1,283.5 3.34
94.0,282.0 3.76
98.1.280.6 U.17
101.9.279.7 4.57
105.5,279.1 4.96
109.0,279.0 5.39
112.3,279.0 5.80
115.6.278.8 6.21
118.8,278.5 6.61
122.0,278.0 6.99
124.9,27k0 7.05
127.4,279.2 7.13
129.4.281.5 7.21
131.0,285.0 7.29

H02(PPHH)

2.00
2.74
2.62
2.54
2.48
2.53
2.48
2.fb8
2.45
2.45
2.49
2.48
2.47
2.47
2.48
2.50
2.50
2.49
2.U8
2.a7
2.U7
2.45
2.43
2.41
2.39

Bo(PPliH)

1 . 0 0
0.29
0.42
0.50
0.55
0.49
0.53
0.52
0.53
0.53
0.Q7
0.46
0.45
0.44
0.43
0.40
0.39
0.38
0.37
0.36
0.34
0.30
0.34
0.34
0.34

- 7/10

UHHC{PPMCJ

1.00
1.00
1.00
1.00
0.99
0.99
0.99
0.98
0.98
0.97
0.96
0.95
0.95
0.94
0.93
0.92
0.91
0.89
0.88
0.87
0.86
0.85
0.85
0.84
0.84

co (PPI!I)

0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 4 9
0.U9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0. U9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 5 0

KFLAG = 1
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PACIFIC ENVIRONMENTAL SERVICES
REM2  PHOTOCHEUICAL  FODEL (4/1/171

Ocs - 1 9 8 6  TMPACT  MITI+OUT  S A L E-4 8  - 100% lANKERING
VENTUR4 2 TRAJECTORY - PART  2 - 3 HRS
S T A R T  A T  1100,  END AT ~400
EMISSIONS GRID: V2DATA86._T

TfME

11.00
11.17
11.34
11.50
11.67
11.84
12.00
12.17
1?.34
1 2 . 5 0
12.67
12.83
1 3 . 0 0
i3*17
13.3?
1 3 . 5 0
13.67
13.83
1 4 . 0 0

POSTTION{X*YI

11.0? 19.0
11.B, 21.6
12.4. 23.6
12.8, 25.6
13.ke 27.1
13.1, 28.2
13.0, 29.0
12.q, 29.7
13.0? 30.7
13*4* 31.9
14*O, 33.4
14.% *.1
16.0, 37.0
17.1, 39*O
17.8, 40.8
18.1, 42.6
18.,1, 44.2
17.7* 45.7
17*O* 47.0

03[PPHM)

7 . 2 9
7 . 5 2
7 . 7 6
7.98
8.19
8-39
8 . 6 4
8.82
8.92
8.94
8.98
8:58
8.28
8 . 4 X
8.53
8 . 6 4
8 * 7 4
8 . 8 3
8 . 9 3

N02(PPHM)

2!39
2.38
2 . 3 7
2 . 3 5
2.34
2 . 3 3
2 . 3 5
2 . 3 6
2 . 4 1
2 . 4 5
2 . 4 5

0.34
0.33
0.32
0.31
0.30
0.29
0.29
0.28
0.29
0.29
0.29

,:*: .a7.-.b+b.

3.17 ~
3911
3*05
2.99
2.93
2*86

0 . 3 8
0.41
0 . 3 9
0 . 3 8
0 . 3 6
O*35
0 . 3 3
0 . 3 2

7 / l a

NHHC{PPMC)

0 . 8 4
0 . 8 3
0 . 8 3
0 . 8 2
0 . 8 2
0 . 8 2
0 . 8 2
0 . 8 2
0 . 8 3
0.82
0 . 8 2
0 . 8 2

. ..J3..8.1
O*B1
0 . 8 0
0.80
0 . 8 0
0.7%
0 . 7 9

CO(PPN)

0 . 5 0
0 . 5 0
!).50
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 1
0 . 5 1
0 . 5 2
0 . 5 2
0 . 5 2
0 . 5 2 *., ..-.,

.0.52 . ‘. . ..-. .
0 . 5 1
0.51
0 . 5 1
0 . 5 1
0.51
0 . 5 1

b

●

✎

KCL&G  . 1

*
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P6CIFIC ENVIRONMENTAL SERVICES
REf4Z PHOTOCHEMICAL MODEL 14/lt77)

I-lC$ - 1966 IMPACT UITH SALE-48 - 100% TANKERING - 7/10
VENTURfl  2 TRAJECTORY - PART 1 - 6 HRS
START LIT 0 5 0 0 ,  EN~ A T  1 1 0 0
E~ISSIC)NS  GRID:  0C@ATA86.SALE4BT

TI ME

5*OO
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6 . 7 5
7 . 0 0
7 . ? 5
7.50
7 . 7 5
8 . 0 0
8 . 2 5
0 . 5 0
8 . 7 5
9 . 0 0
9.25
9 . 5 0
9 . 7 5

1 0 . 0 0
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
11*OO

POSITIONIX,Y1 03[PPHMI

5 7 . 0 9 3 0 3 . 0 1.00
6 0 . 3 , 3 0 1 . 0 0 . 3 3
6?.6,2~9.l 0 . 5 4
6 6 . 8 , 2 9 7 . 0 0 . 7 6
7 0 . 0 , 2 9 5 . 0 1*OO
7 3 . 0 , 2 9 3 . 0 1 . 1 6
75.9,2CL.2 1 . 4 9
7 8 . 5 , 2 8 9 . 5 1.79
81.0*2C8.O 2.16
8 3 . 6 , 2 8 6 . 5 2 . 5 5
86.6,2f15.l 2 . 9 1
9 0 . 1 , 2 8 3 . 5 3 . 3 3
9 4 . 0 . 2 8 2 . 0 3 . 7 7
9 8 . 1 . 2 8 0 . 6 4 . 2 0

1 0 1 . 9 , 2 7 9 . 7 4.63
1 0 5 . 5 . 2 7 9 . 1 5 . 0 5
1 0 9 . 0 . 2 7 9 . 0 5 . 5 0
112.3027~.O 5 . 9 5
115.6.278.8 6 . 3 9
1 1 8 . 8 , 2 7 8 . 5 6 . 8 2
122.0,278.o 7 . 2 2
1 2 4 . 9 , 2 7 8 . 0 7 . 2 9
1 2 7 . 4 , 2 7 9 . 2 7 . 3 7
1 2 9 . 4 , 2 8 1 . 5 7 . 4 6
1 3 1 . 0 , 2 6 5 . 1 7 . 5 6

N021PPW41

2 . 0 0
2.74
2.63
2 . 5 5
2 . 5 0
2.58
2.55
2 . 5 7
2 . 5 6
2 . 5 6
2.61
2 . 6 1
2 . 6 0
2 . 6 0
2 . 6 0
2 . 6 3
2 . 6 7
2 . 6 2
2 . 6 1
2 . 6 0
2 . 6 0
2 . 5 8
2057
2.S5
2 . 5 2

NO(PPHM}

1.00
0 . 2 9
0.62
0 . 5 1
0.57
0 . 5 2
0 . 5 8
0 . 5 7
0 . 5 7
0 . 5 6
0 . 5 0
0 . 4 9
0 . 4 8
0 . 4 6
0.45
0.42
0.41
0.39
0.38
0.36
O*34
0.35
0.35
0.35
0.34

NMHCtPPMC) COIPPM}

1 . 0 0 0 . 5 0
1 . 0 0 0 . 5 0
1.00 0 . 5 0
1 . 0 0 0 . 5 0
1 . 0 0 0 . 5 0
1.01 0 . 5 0
1 . 0 2 0.59
1.02 0 . 5 0
1 . 0 2 0 . 5 0
1 . 0 1 0 . 4 9
1 . 0 0 0.49
1 . 0 0 0 . 4 9
0.9s 0.49
0 . 9 8 0 . 4 9
0.90 0 . 4 9
0 . 9 8 0 . 4 9
0 . 9 8 0 . 4 9
0 . 9 7 0049
0 . 9 6 0 . 4 9
0.94 0 . 4 9
0 . 9 3 0 . 4 9
0 . 9 2 0.49
0 . 9 1 0 . 4 9
0 . 9 0 0 . 5 0
0 . 9 0 0 . 5 0
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PACIFIC  ENvIROIdMkNThL SFRVICES
REM2 PtIOTtICt4EMXCAL  MODEL  C4tl177)

flcs - 19~6 IMP4CT ULTH SIILF-413  - 100T ?ANKERINC -
VEVTIIRA 2 TRAJFC7bRY - PART 2 - 3 HRS
START ET IIJO, END h i400
Ff41SSX?N$’  GRID:  V20ATKQO*T

TIMF

11.f!~
11.17
11.33
11.5:
11.67
11.R4
12*r’c’
!2.17
12.34
12.50
12.67
12.84
13.CC’
13.17
13.34
13.50
$3e6v
13.83
14.00

~CiSIT”fONofoY)

11.fi? 1Q*9
ltonj 21.5
12.’4p 23,?
12.?v 25.6
13.1, i7.O
l?OIJ 2R.?
i~.Oe 29.~
12.T~ 20.7
13.0, 3!).7
13.,4s 31.~
14.0, 3 3 . 4
1499) 3501
16*O$ 37.0
17.19 39.0
170,9? 49*Q
1%1s 42o6
lq.1~  44.2
17.,7,  4 5 * 7
l~aos 47*O

03CPP~M>

7 . 5 6
? . 8 1
b.94
8.2~
8 . 5 1
d.73
8.99
9.lf3
9.2Q
9.31
9 . 3 6
8 . 9 6
8.66
8.80
8 . 9 ?
9 . 0 3
9.14
9 . 2 3
9.32

N02(PPHM)

2 . 5 2
2 . 5 1
2 . 4 9
2 . 4 8
2 . 4 6
2 . 4 5
2 . 4 6
2 . 4 0
2 . 5 3
2 . 5 6
2 . 5 6
3*OO
3 . 3 5
3.28
3 . 2 2
3.15
3 . 0 8
3 . 0 2
2 . 9 5

NO(PPH~)

0 . 3 5
O*33
ue32
o* 31
O*32
O*3O
O*2Q
0.29
0 . 2 9
0 , 2 9
0.29
0.3Q
0.41
fJ.39
0 . 3 7
0 . 3 6
0.35
0 . 3 3
0 , 3 2

7/10

NMHC(PPMC>

0.90
0.89
0.88
0.88
o.8~
0.87
0.87
0.88
O*88
0.88
O*87
0.87
0.87
0.86
0,fJ6
0.86
0.85
0.85
0.84

COCPPM)

U*5O
0.50
0.50
il*53
0.50
C*53
o.5t
0.51
C.52
G.52
0.52
0.52
6052
G.52
0s52
0.51
0.51
U*51
0*.51

. .

. . . .
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PhCIFIC  ENvIRONMENTAL SERVICES
REM2 PHOTOCHEMICAI.  PODEI.  (4/1/77)

Ocs - 1986 IMpACT  uITHOUT  S A L E- 4 8  - 100% TANKERING
VFNTIJR4 3 TRAJECTORY - PART 1 - 6 HRS
START 41 0 5 0 0 ,  FNn A T  1 1 0 0
FMISSICNS  GRiO:  0CCAYA86.SALE35T

TIME

5 . 0 0
5 . 2 5
5 . 5 0
5 * 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6.75
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8.90

8 . 2 5
8 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9 . 5 0
9.75

10000
10.?5
1 0 . 5 0
1 0 . 7 5
11.00

POS1TION(X,Y)

5 7 . 0 , 3 0 3 . 0
6 0 . 3 , 3 0 1 . 0
6?.6,259.1
6 6 . 8 , 2 9 7 . 0
7 0 . 0 , 2 9 5 . 0
7 3 . 0 , 2 9 3 . 0
7 5 . 9 . 2 9 1 . 2
7 8 . 5 , 2 8 9 . 5
8 1 . 0 , 2 8 8 . 0
8 3 . 6 , 2 8 6 . 5
8 6 . 6 . 2 8 5 . 1
9 0 . 1 , 2 8 3 . 5
9 4 . 0 , 2 8 2 . 0
98.lt280.6

1 0 1 . 9 , 2 7 ’ 7 . 7
1 0 5 . 5 0 2 7 9 . 1
lo9.os77q.o
1 1 2 . 3 . 2 7 9 . 9
115.6s2id.6
1 1 8 . 8 , ? 7 7 . 9
1 2 2 . 0 , 2 7 7 . 0
1 2 5 . 4 , 2 7 6 . 2
1 2 0 . 4 , 2 7 5 . 9
1 3 3 . 9 , 2 7 6 . 2
1 3 9 . 0 , 2 7 7 . 0

03(PPHMJ

1 . 0 0
0 . 3 3
0 . 5 5
0 . 7 7
1.07
1.21
1 . 5 5
1.86
2 . 2 3
2 . 6 0
2.94
3 . 3 4
3 . 7 6
4 . 1 7
4 * 5 7
4 . 9 6
5 . 3 9
5 . 8 0
6.21
6 . 6 1
6 . 9 9
7 . 0 5
7 . 1 2
7 . 2 1
7 . 2 9

NE2(PPHMJ

2 . 0 0
2 . 7 4
2 . 6 2
2 . 5 4
2 . 4 8
2 . 5 3
2 . 4 8
2.68
2 . 4 5
2 . 4 5
2 . 4 9
2.48
2 . 4 7
2 . 4 7
2 . 4 8
2 . 5 0
2 . 5 0
2 . 4 9
2 . 4 8
2 . 4 7
2 . 4 7
2 . 4 5
2 . 4 3
2 . 4 1
2 . 3 9

NO{PPHM]

1.00
0 . 2 9
0 . 4 2
0 . 5 0
0 . 5 5
0.49
0 . 5 3
0 . 5 2
0 . 5 3
0 . 5 3
0 . 4 7
0 . 4 6
0 . 4 5
0044
0 . 4 3
0 . 4 0
O*39
0 . 3 8
0 . 3 7
0 . 3 6
0 . 3 4
0 . 3 4
0 . 3 4
O*34
0 . 3 4

-  7 / 1 0

NHHC(PPMCI

1 . 0 0
1 . 0 0
1 . 0 0
1*OO
0.9s
O*9G
C*99
0 . 9 0
0 . 9 8
0.91
0 . 9 6
0 . 9 5
0095
0 . 9 4
0 . 9 3
0 . 9 2
0 . 9 1
0 . 8 9
0.66
0 . 8 7
0 . 8 6
0 . 8 5
0 . 8 5
0 . 8 4
0 . 8 4

CCUPPM)

0 . 5 0
0.59
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 4 9
0.49
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0.49
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9

KFLAG  = 1
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PACXPIC ENkRONiS’ENThL  SERVICES’
REH2 PiiOTOCHEHICAL  190DEL (U/1/77)

Ocs - 1986 IHPACT”RITHDUT  SALIZ-U8  - 100% 2AUKERING
VENTURA,3 TEAJIICTORY  - PART 2 - 3 XRS
STARI’ AT 1100, END’ AT 1400  :

BtiISSXONS  GRID: V2DATA86.T

TIME

11.OO
11.17
11.33
1 1 . 5 0
1 1 . 6 7
11.84
12.00
1 2 . 1 7
12.3u
1 2 . 5 0
12.67
12.84
1 3 . 0 0
1 3 . 1 7
13.3U
13.50
1 3 . 6 7
13-84
1 4 . 0 0

POSITION(X,T)

19.0, 1 1 . 0
2 2 . 4 ,  1 1 . 7
2 5 . 2 ,  1 2 . 3
27.6.  1 2 . 8
2 9 . 5 ,  1 3 . 3
3 1 . 0 ,  1 3 . 7
32.0.  14.0
3 3 . 0 ,  1 4 . 3
3 4 . 6 ,  14.7
3 6 . 7 . 1 5 . 2
3!3.3. 1 5 . 7
62.4,  1 6 . 3
U6.0, 1 7 . 0
49.7* 17.8
5 2 . 8 ,  1 8 . 8
55.U. 1 9 . 9
57.ti, 2 1 . 1
5 9 . 0 ,  2 2 . 5
60.0, 24.1

03(PPWB)

7.29
7.53
7.81 :
7.97
3 . 7 5
2.94
3.38
3.93
U.U8
5.02
5.51
5.98
6.42
6.00
7.13
7.U7
:.:;

8:29

No2(PPHtl)

2.39
2.38
2.39
2.s1
6.95
8.20
8.22
8.02
7.77
7.49
7.21
6.92
6.64
6.39
6.19
5.95
5.75
5.55
5.37

NO(PPHH)

0.34
0.33
0.32
0.36
2.21
2.99
2.60
2-18
1.85
1.59
1.38
1.22
1.08
0.99
0.90
0.82
0.76
0.71
0-65

-  7 / 1 0

NPIIic(PPMc)

0.84
0.83
0.83
0.84
0.85
0.84
0.811
0.83
0.83
0.83
0.82
0.82
0.82
0.82
0.82
0.01
0.81
0.81
0.81

co (PPrl)

0.50
0.50
0.50
0.51
0.53
0.54
0.54
0.54
0.54
0.53
0.53
0.53
0.53
0.52
0.53
0.52
0.52
0.52
0.52

*

*

KFLAG  = 1

?
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PACIFIC ENVIRON~ENTAL SERVICES

*
REM2 PHOTOcHEMICAL  M O D E L  ‘“ ““----

ftcs - 19!?6 I*PACT WITH SaLE-4B  - 100% TANKERING  -
VFWTIIRC  ? TRAJEc700Y  - P A R T  1 - 6  WRS
STA~T  dT 0500s E*O AT 1 1 0 0
CqIssIONs  lXIID: 0CD4TA86*SALE48T

TIMF

5*OP
5.2<
5*5Q
5 . 7 5
6.(?0
6.25
6.5?
6.75
7enq

7.?=
7*5-
7*7~
a.cr
6./5
8.5@
B. 75
9.00
9.2<
9 . 5 0
9 . 7 5

10*UO
1G*?5
1CI*5C
10.75
11.00

pllsITIoNfx*Y)

57.@,3(33.o
6C.?j30i.O
6%4$29Q.I
66.Rw297.O
7@.0~295.O
73.0 *293.O
7?.~v291.2
790~.28Q.K
61.9?28R.9
83*A92a6*~
86e~w285,1
9 0 . 1 s 2 8 3 . 5
94.0,282.Ll
qq.~,2’gfia6

11 1.QP279.7
10?.5s279,1
10%O9279.C
112.3s278.9

03CPPWM>

1,00
0 . 3 3
0 . 5 4
0 . 7 6
1 . 0 0
1 . 1 6
le4~
1,79
2 . 1 6
2 . 5 5
2.91
3 . 3 3
3 . 7 7
4.23
4 . 6 3
5 . 0 5
5 . 5 0
5 . 9 5
6 . 3 9
6 , 8 2
7 . 2 2
792q
7 * 3 7
7.46
7 * 5 6

N02(PPHM)

2 . 0 0
2 . 7 4
2 . 6 3
2 . 5 5
2 . 5 0
2 . 5 8
2 , 5 5
2.57
2 . 5 6
2 . 5 6
2 . 6 1
2.61
2060
2 . 0 0
2 . 6 0
2 . 6 3
2.62
2 . 6 2
2,61
2 . 6 0
2 . 6 0
2.59
2.58
2 . 5 5
2 . 5 2

NO(PPHM)

1900
0 . 2 9
0 , 4 2
0851
0 . 5 7
0 . 5 2
0 . 5 8
0 . 5 7
0 . 5 7
0 . 5 6
0.50
0 . 4 9
0 . 4 8
0 . 4 6
0.45
0.42
0.41
0 . 3 9
Q. 38
0 . 3 6
0 . 3 4
0 . 3 5
O*35
0 . 3 5
0 . 3 4

7/10

N~HC(PPMC)

1*OO
1.00
1 . 0 0
1000
1.00
1,01
1.02
1.02
1.02
1.01
1.00
1.00
0.99
0.98
0.90
0.98
0*9R
0.97
0.96
0.94
0.93
0.92
0.91
0.90
0.90

(-(1/771

co(PfJr4}

G.50
0..50
O*5O
0..50
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0..49
0..49
0..49
L,49
0.4Q
!)049
0 . 4 9
O*4Q
0.,49
G*49
i).49
o.<4~
0.49
L.49
0 . 5 0
0.50

.
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PACIFIC ENVIRONMENTAL SERVICES
RE142 PHOTOCHEHICAL  HOOEL ( 4 / 1 / 7 7 1

~c$ - 19L36 lMPACT  WITH S A L E - 4 8  -  100% TANKERING -
VENTURA 3 TRAJECTORY - PART 2 - 3 tlRS
START  A T  lLOO.  END  A T  1 4 0 0
E~lSSIONS  GRIO:  V20ATA86.T

11.00
11.1?
II*34
116.50
1 1 . 6 7
11.83
1 2 . 0 0
12.17
1 2 . 3 3
1 2 . 5 0
1 2 . 6 7
12.83
1 3 . 0 0
13.17
13.33
1 3 . 5 0
13.67
1 3 . 8 4
14.90

KFLdG =

POSfTTON(X,Y)

1 9 . 0 *  1 1 . 0
2 2 . 3 ,  1 1 . 7
25.2s 12.3
2 7 . 6 ,  12.8
2 9 . 5 ,  1 3 . 3
3 1 . 0 ,  1 3 . 7
32.0. 14.0
33.0, 14.3
34.6? 14.7
36.6,  1 5 . 2
3 9 . 2 ,  15.7
42,.49 1 6 . 3
4 6 . 0 ,  1 7 . 0
4 9 , 6 ,  1 7 . 8
52.7. 18.8
5 5 . 3 *  19.9
5 7 . 4 9  2101
5 9 . 0 ,  2 2 . 5
6 0 . 0 ,  2 4 . 0

1

03(PPHM)

7 . 5 6
7.81
8 . 1 2
8 . 2 9
4 . 0 5
3 . 1 8
3 . 6 6
4 . 2 5
4 . 8 4
5.40 .
5 . 9 2
6 . 4 0
6 . 8 5
7 . 2 5
7 . 5 9
7 . 9 4 .
8 . 2 3
8.51
8 . 7 7

N02[PPHMI

2 . 5 2
2 . 5 1
2 . 5 1
2 . 6 4
7 . 1 1
8 . 4 5
8.45
8 . 2 2
7 . 9 5

. . 7 . 6 4
7 . 3 4
7 . 0 4
6 . 7 5
6 . 4 9
6 . 2 7
6.02
5 . 8 2
5 . 6 2
5 . 4 3

t’dc[PPHM)

0 . 3 5
0 . 3 3
0 . 3 2
0 . 3 6
2.11
2.85
2.4t
2 . 0 6
1 . 7 5
1.51
1 . 3 1
1 . 1 6
1 . 0 3
0 . 9 4
0 . 0 6
0 . 7 9
0 . 7 2
0 . 6 7
0 . 6 2

7I1O

PIMHCIPPMCI

a.9c
0 . 8 9
0 . 8 9
0 . 8 9
0 . 9 0
0.90
0.9C
0 . 8 9
0 . 8 9
0 . 8 8
0 . 8 8
0 . 8 8
0.86
0 . 8 8
0 . 8 7
0.81
0 . 8 7
O*87
0.87

CO(PPM)

0 . 5 0
0 . 5 0
0 . 5 0
0.51
0.!$3
0.54
0 . 5 4
0 . 5 4
0 . 5 4
0 . 5 3
0 . 5 3
0 . 5 3
0 . 5 3
0 . 5 3
0 . 5 3
0 . 5 2
0 . 5 2
0.5?
0 . 5 2

D - 7 4
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PACIFIC ENVIRONMENTAL SERVICES
REM2 PHOTOCHEMICAL PCDEL {4/1/77)

Ocs - 1 9 8 6  l~pACT IIJITHOUT S A L E - 4 8  -  1 0 0 %  TANKEBING
LOS ANGELES 1  TPAJFCTORY  - PART 1 - 2 H R S
START AT 0300,  ENO  AT 0500
EM1SS1ONS GRID:  0CDATA86.SALF35T

3 . 0 0
3 . 1 7
3 . 3 4
3 . 5 0
3 . 6 7
3 . 8 4
4 . 0 0
4 . 1 7
4 . 3 4
4 . 5 0
4 . 6 7
4 . 8 4
5 . 0 0

POsITION(X,Y}

2 4 4 . 0 , 2 0 6 . 0
2 4 4 . 2 , 2 0 7 . 5
244.5*2C9.O
244.6,210.5
244.8,212.0
244.9.213.5
245.0,215.0
244.9.216.5
244.4,217.8
243.6,21~.l
242.4,220.2
240.8,221.1
238.9,222.0

03( PPHM)

L o o
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 1
0 . 0 1
0 . 0 0
0 . 0 0
0.03

N02(PPHM)

4 . 0 0
5 . 0 5
5 . 0 7
5 . 0 9
5 . 0 9
5.09
5 . 0 9
5 . 0 9
5 . 0 7
5 . 0 7
5 . 0 8
5 . 0 8
5 . 0 4

NO(PPHM)

3.OC
1 . 9 6
1.93
1 . 9 2
1 . 9 2
1.94
1 . 9 5
1.97
2*OC
2 . 0 1
2 . 0 0
2.OC
2 . 0 3

7125

NMHC{PPMC)

2 . 0 0
2.OC
2 . 0 0
2 . 0 0
2.OC
1.95
1.9%
1.9$
1.9$
1.9$
1 . 9 9
1.99
1.9$

CO{PPM}

2 . 0 0
2 . 0 0
7 . 0 1
2 . 0 1
2.01
2.OL
2 . 0 1
2 . 0 1
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2*OO

KF1.AG = 1
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PACIFIC ENVIRONMENTAL SERVICES
REM2 PHOTOCHFMICAL  M O D E L  14/1177)

Ocs - 1986 lMpACT  WITHOUT SALE-48 - 100I’. TANKERING - 7125
LOS ANGELES 1 TRAJECTORY - PART 2 - 11 HRS
START  AT 0 5 0 0 ,  END A T  1 6 0 0
FMISsIONs  GRII):  LtDATT86.SALE35

YIME

5 . 0 0
5 . ? 5
5.50
5. ?’5
6 . 0 0
6 . 2 5
6 . 5 0
6.75
7 . 0 0
7* 25
7 . 5 0
7.75
8 . 0 0
8,25
8.50
8 . ? 5
9 . 0 0
9 . 2 5
9 . 5 0
9 . 7 5

10.00
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
1 1 . 0 0
11..?5
1 1 . 5 0
11.75
1 2 . 0 0
12.25
1 2 . 5 0
1 2 . 7 5
1 3 . 0 0
13.25
13.50
13.75
1 4 . 0 0
1 4 . 2 5
1 4 . 5 0
14*75
1 5 . 0 0
1 5 . 2 5
1 5 . 5 0
1 5 . 7 5
16.00

PrlsITIoN(x,Y)

26.1, 6.2
24.6$ 7.1
24.0. 8.2
?4;3, 9.6
25.5, 11.2
26.7, 12.8
26.~, 14.3
26.3, 15.6
74.9, 16.8
23.4, 17.9
22.9, 19.1
23.4, 20.4
24.9, 21.8
26.4, 23.0
27.0. 24.0
26.7, 2+.6
25.5. 24.9
24.4, 25.2
24.5, 25.9
25.7, 27.1
7~.0, ?8.6
30,3, 30.1
31.5, 31.2
31.5, 32.0
30.4, 32.3
29.4, 32.6
20.5, 33.1
30.7, 33.8
33.0, 34.8
35.3, 35.8
36.7, 36.7
37.2, 37.4
3b.7* 37.9
36.3, 38.4
37.2, 39.0
39.4. 39.6
4?.G. 40.4
46.3, 41.0
48.2, 41.3
48.7* 41.3
47.8, 41.0
47.0, 40.6
47.6. 40.2
4~*R* 40.0
53.49 3s.6

03( PPHM)

0.03
0.04
0 . 1 7
0 . 3 1
0.49
0-56
0.86
1.02
0.66
0.57
0.82
1.21
1.82
2.65
3.77
5.11
6.58
8.13
9*63
11.01
12.17
12.98
13.65
14.69
15.46
16.03
16.52
17*OO
17.40
17.30
17.35
17.54
17.71
17.83
17.94
18.05
18.15
18.99
19.79
20.50
21.14
21.69
22.18
22.63
23.07

NCJ2[PPHM)

5.04
5 . 0 4
4 . 9 8
5 . 0 2
5 . 1 5
5*52
5 . 8 1
6 . 4 0
7 , 6 8
9 . 2 6
11.22
13.33
15.51
L6. 03
17.67
18.10
18.20
18.07
17.82
17.53
17.34
i6. 98
16. 5?
16.02
15.53
15.20
14.90
14.58
1+. 29
13.90
13.44
12.89
12.41
11.97
11.58
11.20
10.84
10.67
10.45
10.?1
9.98
9.75
9.54
9.35
9.19

NO(PPHM) NMHC(PPMC)

2 . 0 3
2 . 0 3
2 . 0 8
2 . 0 8
2 . 0 4
1 . 9 5
2 . 0 0
2 . 3 0
5 . 4 8
8 . 7 0
8 . 2 4
7 . 3 0
6 . 0 3
4 . 5 0
3 . 5 6
2 . 8 5
2.’35
1 . 9 6
1 . 6 8
1 . 5 2
1 . 3 8
1 . 2 9
1 . 2 0
1.11
1.04
0.99
0.94
0.91
0.86
0.85
0.82
0 . 7 7
0 . 7 2
0.70
0.66
0.62
0.58
0.54
0.50
0.45
0.41
0.38
O*35
0.31
o.?~

1.99
1.99
1.9$
1.99
2.01
2.03
2.05
2.09
2.15
2.30
2.33
2.34
2.36
2.34
2.30
2.27
2.23
2.20
2.16
2.13
2.10
2.08
2.07
2.04
2 . 0 1
1.99
1.97
1.96
1.94
1.93
1.92
1*91
1.09
1.F8
1.87
1.86
1.85
1.84
1.82
1.81
1.01
1.8C
1.80
1.80
1.82

CC[PPM)

2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
? . 0 0
2 . 0 2
2 . 0 4
2 . 0 7
2*LO
2 . 1 4
2 . 1 9
2.21
2.24
2 . 2 6
2 . 3 0
2 . 3 2
2 . 3 3
2 . 3 4
2 . 3 5
2 . 3 6
2 . 3 7
2 . 3 7
2 . 3 8
2.36
2 . 3 9
2 . 4 0
2 . 4 1
2 . 4 2
2 . 4 2
2.4?
2 . 4 1
2 . 4 0
2.39
2 . 3 8
7.?8
2 . 3 7
2 . 3 8
2.38
2 . 3 9
2 . 3 9
2 . 4 0
2.43
2.41
2 . 4 1

4

&

●
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PACIFIC ENVIRONMENTAL SERVICES
REM2 PHOTOCHEMICAL PCOEL . . . . --- .

Ocs - 1986 lMPACY WITH SALE-48 - 100% TANKERING  -
LOS ANGELES 1 TRAJECTORY - PART 1 - 2 IIRS
ST4RT  AT 0300, ENO AT 0500
EMISSICNS  GRID:  nCDATA86.SAl.lF48T

TIMF

3.00
3.17
3.34
3.50
3.67
3.%4
4.00
4.17
4.34
4.50
4.67
4.84
5.00

POSITION(X,YI

2 4 4 . 0 , 2 0 6 . 0
2 4 4 . 2 , 2 0 7 . 5
244.5,2C9.O
2 4 4 . 6 , 2 1 0 . 5
2 4 4 . 8 , 2 1 2 . 0
2 4 4 . 9 . 2 1 3 . 5
2 4 5 . 0 , 2 1 5 . 0
2 4 4 . 9 , 7 1 6 . 5
2 4 4 . 4 , 2 1 7 . 8
2 4 3 . 6 , 2 1 9 . 1
2 4 ? . 4 , 2 2 0 . 2
2 4 0 . 8 , 2 2 1 . 1
2 3 6 . 9 . 2 2 2 . 0

03{  PPHMI

1 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 1
0001
0 . 0 0
0 . 0 0
0 . 0 3

N02(PPHM)

4 . 0 0
5 . 0 4
5 . 0 7
5 . 0 9
5 . 1 0
5 . 1 0
5 . 1 1
5.11
5* 10
5.10
5 . 1 2
5 . 1 2
5 . 0 9

KFLAG  = 1

D-77

NO(PPI-IMI

3 . 0 0
1 . 9 7
1 . 9 5
1 . 9 5
1 . 9 6
1 . 9 7
1 . 9 9
2 . 0 1
2 . 0 4
2 . 0 5
2 . 0 5
2 . 0 5
2 . 0 9

7 / 2 5

fIJYHCtPPMC)

2.OC
2.OC
2.OC
2 . 0 1
2 . 0 1
2 . 0 2
2 . 0 3
2 . 0 4
2 . 0 5
2 . 0 6
2 . 0 6
2 . 0 7
2 . 0 7

COIPPM)

2.00
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2.00
2.00
2 . 0 0
2000
2*OO
2 . 0 0
2 . 0 0
2 . 0 0



?08

O3 bbI*) 1405(bbHW) H) IIHC (bbWCI
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-Q(S - 1 9 8 6  IMP6CT iilTH SAt.i?~48
.10s 4NCELES  1 TRAJECTORY’-”””#~RT 2
,“.,:.STARTAT  0500, END AT 1600
,;:~$141:$1,nNS  GRID:  LADATT86.SALE48

. . . ‘, .’”...
. . . . . . . . .. . . .. .
,., i~:

. , , . . . . .

T! ME

5.’”00
5.25
5.5 Q.,
5.75.
6.00
6.25
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7.50
7 . 7 5
8 . 0 0
8.?5
8 . 5 0
8 . 7 5
9 . 0 0
9*25
9 . 5 0
9* 75

lo. oo
1 0 . 2 5
1 0 . 5 0
~I?.?5”
1 1 . 0 0
1 1 . 2 5
11.50
li*75
12.00
1 2 . 2 5
1 2 . 5 0
12.75
1 3 . 0 0

, . ,: 1 3 . 2 . 5
,: . . . . . -i3.50
‘ i3.75

14.00
14.25
1 4 . 5 0
1 4 . 7 5
1 5 . 0 0
15.25
15.50
15.75
1 6 . 0 0

P9S1TION(X,Y)

7 6 . 1 , 6 . 2
2 4 . 6 ,  7 . 1
:24.0. 8 . 2
.24.3, 9.6
“ 2 5 . 5 ,  1 1 . 2
2 6 . 7 ,  1 2 . 8
2 6 . 9 ,  1 4 . 3
2 6 . 3 ,  1 5 . 6
2 4 . 8 ,  1 6 . 8
2 3 . 4 ,  1 7 . 9
2 2 . 9 ,  1 9 . 1
23..4, 2 0 . 4
2 4 . 9 ,  2 1 . 8
2 6 . 4 ,  2 3 . 0
2 7 . 0 ,  2 4 . 0
2 6 . 7 ,  2 4 . 6
2 5 . 5 ,  2 4 . 9
24.4,  2 5 . 2
24.51 2 5 . 9
2 5 . 7 ,  2 7 . 1
2 8 . 0 ,  28.6
30.3, 3 0 . 1
31.5,  3 1 . 2
3 1 . 5 ,  3 2 . 0
3 0 . 4 ,  3 2 . 3
2 9 . 4 ,  3 2 . 6
2 9 . 5 ,  3 3 . 1
3 0 . 7 ,  3 3 . 8
3 3 . 0 ,  3 4 . 8
3 5 . 3 ,  3 5 . 8
36.7, 36,,?:: ““:
3 7 . 2 .  37,4
36<7,  3 7 . 9
3 6 . 3 ,  3 8 . 4
37.2,  3 9 . 0
3 9 . 4 ,  3 9 . 6
42.<,  4 0 . 4
4 6 . 3 ,  4 1 . 0
4 8 . 2 ,  41.3
4 8 . 7 ,  4 1 . 3
4 7 . 8 8  41.0
47.C, 4 0 . 6
4 7 . 6 ,  4 0 . 2
4 9 . 8 ,  40.CJ
53.4. 39.8

PA@FIC  ENVIRONMENTAL SERVICES
RFM~;:PPOTOCHEMICAL  MODEL  f4/11771,: .+,.$’,\ ,“,,, .{ ,, . .,.. ;.., -; ,... . .,, ~>.  :,,  \

-. ,/,,,...:::,:  ; ,,, :“:. . . . ... . .. ,, ~., +,..,; ..,/.,, : ~.’,:.,,., .:. :,,:, $y’,.;;
10<Z  T“ANKE’.RlN@.,.’-  7125

-+11  HRS ‘. ~

0.04
0.16
0.30
0.49
0.56
0.88
1*O4
0.68
0.59
0.86
1.28
1.93
2.93
3.98
5.36
6.87:
8.43,
99,96
11.33
12.50
13.31
14.”17
1 5 . 0 2
15.78
1 6 . 3 4
1 6 . 8 5
17.32
17.~:2:~-.,  .2
17.40 :.””””
1 7 . 6 5
1 7 . 8 3
1 7 . 9 8
1 8 . 1 1
1 8 . 2 2
1 8 . 3 2
1 8 . 4 2
19.28
2 0 . 0 9 ”
20.81
2 1 . 4 6
2 2 . 0 2
2 2 . 5 0
22 ● 9V
2 3 . 4 0

5.09
5.04
5.08
5.22
5.61
5.92 ,.
6.52 ‘
7 . 8 6
9 . 5 1

11.57
13.71
15.85
17.02
17.91
1 8 . 2 7
1 8 . 3 4
18.18
17.88
17.60
1 7 . 4 0
17.02
16.56
16.05
1 5 . 5 6
15.23
1 4 . 9 2
1 4 . 6 0
14.31
1 3 . 9 3
13.47
12.93
1 2 . 4 3
1 2 . 0 0
11.60
11.22
1 0 . 8 7
1 0 . 6 9
1 0 . 4 7
10.23
9 . 9 8
9 . 7 5
9 . 5 5
9 . 3 5
9 . 1 7

2 . 0 9
2 . 0 9
2 . 1 4
2 . 1 2
2 . 0 7
1.97
2.0(2
2.29
5 . 4 8
8 . 5 6
7 . 9 9
7 . 0 2
5 . 7 6
4 . 3 6
3 . 3 8
2 . 7 2
2 . 2 4
1 . 8 0
1.66
1 . 4 7
1 . 3 4
1 . 2 6
1.18
1.08
1.02
0 . 9 6
0 . 9 3
0 . 8 9
0 . 8 5
0 . 8 3
0 . 8 0
0 . 7 5
0.71
0 . 6 8
0 . 6 4
0 . 6 1
0.57
0 . 5 3
0 . 4 9
0 . 4 4
0.41
0 . 3 8
0034
0 . 3 1
0 . 2 8

2.07
2 . 0 7
2 . 0 1
2 . 0 8
2 . 0 9
2 . 1 1
2.’14
2.17
2 . 2 8
2 . 3 8
2.41
2 . 4 2
2 . 4 4
2 . 4 1
2 . 3 8
2 . 3 4
2 . 3 0
2 . 2 7
2 . 2 3
2 . 2 0
2 . 1 7
2 . 1 5
2 . 1 3
2 . 1 1
2.OE
2 . 0 6
2 . 0 4
2 . 0 2
2*O1
2.OC
1 . 9 9
1 . 9 7
1 . 9 6
1 . 9 5
1 . 9 4
1 . 9 3
1 . 9 2
1.9il
1.8$
1 . 8 8
1 . 6 7
1 . 8 6
1 . 8 6
1 . 8 7
1 . 8 8

CCI{PPM}

2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 2
2 . 0 4
2 . 0 7
2 . 1 0
2.14
2 . 1 9
2.21
2.24
2 . 2 8
2 . 3 0
2 . 3 2
2 . 3 3
2 . 3 4
2 . 3 5
2.37
2 . 3 7
2 . 3 8 -
2 . 3 8
2 . 3 8
2 . 3 9
2 . 4 0
2.41
2 . 4 2
2 . 4 2
2 . 4 2
2.41
? . 4 0
2 . 4 0
2 . 3 9
2 . 3 0
2 . 3 7
2 . 3 8
2 . 3 9
2 . 3 9
2 . 4 0
2 . 4 0
2 . 4 1
2 . 4 1
2 . 4 2
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PACIFIC ENVIRONMENTAL SERVICES
REM2  PHOTOCHEMICAL  MOOEL {4/1/771

i .

Ocs - 1986 IMPACT wITHOUT SALE-48 - 9/3
S A N  01’EGO  1  T R A J E C T O R Y  - 100~ TANKERING  - P A R T  1 - 11 HRS
START AT 1900, END  AT 0600
E~ISSIONS  GRIO:  0COATA86.SALE35Y

TIME

1 9 . 0 0
1 9 . 2 5
1 9 . 5 0
1 9 . 7 5
2 0 . 0 0
2 0 . 2 5
2 0 . 5 0
2 0 . 7 5
2 1 . 0 0
2 1 . 2 5
2 1 . 5 0
2 1 . 7 5
2 2 . 0 0
2 2 . 2 5
2 2 . 5 0
2 2 . 7 5
2 3 . 0 0
2 3 . 2 5
2 3 . 5 0
2 3 . 7 5
2 4 . 0 0
2 4 . 2 5
2 4 . 5 0
2 4 . 7 5
2 5 . 0 0
2 5 . 2 5
2 S . 5 0
2 s . 7 5
2 6 . 0 0
2 6 . 2 5
2 6 . 5 0
2 6 . 7 5
2 7 . 0 0
2 7 . 2 5
2 7 . 5 0
2 7 . 7 5
20.00
2 8 . 2 5
2 8 . 5 0
2 8 . 7 5
2 9 . 0 0
2 9 . 2 5
2 9 . 5 0
2 9 . 7 5

PUSITIUNIX,YI

2 2 2 . 0 , 2 1 9 . 0
2 2 5 . 1 , 2 1 7 . 9
2 2 8 . 1 0 2 L 6 . 9
2 3 1 . 1 s 2 1 5 . 9
2 3 4 . 0 , 2 1 5 . 0
2 3 6 . 9 , 2 1 3 . 6
2 3 9 . 5 , 2 1 1 . 3
2 4 1 . 9 , 2 0 8 . 1
2 4 4 . 0 , 2 0 4 . 0
2 4 5 . 8 , 2 0 0 . 4
2 4 7 . 3 * 1 9 8 . 9
2 4 8 . 3 , 1 9 9 . 4
2 4 9 . 0 , 2 0 2 . 0
2 4 9 . 9 , 2 0 4 . 2
2 5 1 . 7 , 2 0 3 . 6
2 5 4 . 4 , 2 0 0 . 2
2 5 8 . 0 , 1 9 3 . 9
2 6 1 . 2 , 1 6 7 . 7
2 6 2 . 8 . 1 8 4 . 1
262.7.  183.2
2 6 1 . 0 , 1 8 5 . 0
2 5 9 . 1 . 1 8 6 . 7
2 5 8 . 7 , 1 8 5 . 6
2 5 9 . 7 , 1 8 1 . 7
262.0,  L75.O
2 6 4 . 6 , 1 6 6 . 6
2 6 6 . 3 , 1 6 5 . 6
2 6 7 . 1 , 1 6 6 . 1
2 6 7 . 0 , 1 7 0 . 1
2 6 7 . 2 , 1 7 4 . 2
269.0,  175.4
2 7 2 . 3 , 1 7 3 . 6
2 7 7 . 1 , 1 6 9 . 0
2 8 1 . 8 , 1 6 4 . 2
2 8 4 . 8 , 1 6 2 . 1
2 8 6 . 2 , 1 6 2 . 7
2 8 6 . 0 , 1 6 6 . 0
2 8 5 . 6 . 1 6 9 . 2
2 8 6 . 5 , 1 6 9 . 6
2 8 8 . 6 . 1 6 7 . 2
2 9 2 . 0 , 1 6 1 . 9
2 9 5 . 4 , 1 5 6 . 6
2 9 7 . 6 , 1 5 3 . 9
2 9 6 . 4 , 1 5 3 . 7

3 0 . 0 0 2 9 8 . 0 , 1 5 6 . 0

03[PPHMI

1 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0.00
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
O*OO
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0.00
0 . 0 2
0 . 1 5
0.28
0.34

N02[PPHHI

5.00
6 . 0 4
6 . 0 7
6 . 0 7
6*O8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6.08
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
4 . 0 8
6 . 0 8
6 . 0 8
4.08
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6.08
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 6

,-..85. W
5 . 8 7
5 . 9 3

NO{PPHMI

2 . 0 0
0 . 9 5
0 . 9 3
0 . 9 2
0 . 9 2
0 . 9 2
0 . 9 2
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
O*93
0 . 9 3
0 . 9 3
0 . 9 3
o.~3
0.93
0 . 9 3
0 . 9 3
0 . 9 3
0.93
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
O*93
O*93
0 . 9 3
O*93
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
O*93
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 3
0.95
1.06
1 * I 4
1 . 0 7

NMHC(PPMC!

1.50
1 . 5 0
1.50
1 . 5 0
1 . 5 0
1 . 5 0
1*5O
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1.50
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1.50
le.50
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1.50
1.50
1 . 5 0
t.50
1 . 5 0
1 . 5 0
1 . 5 0
1*5O
1 . 5 0
1*5O
1 . 5 0
1.50
1 . 5 0
1 . 5 0
1 . 5 0

CO(PPU)

1.00
I*OO
1 . 0 0
1*OO
1*OO
1 . 0 0
1 . 0 0
1*OO
1 . 0 0
1 . 0 0
1*OO
1*OO
1 . 0 0
1 . 0 0
1*OO
1*OO
1 . 0 0
1900
1*OO
1900
1.00
1*OO
I*OO
L*OO
1.00
1.00
1*OO
1.00
1*OO
1.00
I*OO
1.00
1*OO
1 . 0 0
1000
1.00
1*OO
1*OO
1*OO
1*OO
1.00
I*OO
1.00 ,.
t o o
1.00
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P A C I F I C  ENvIRONMENTAL SERVIcES
REM2 PHC!TOCHEMICAL  M O D E L  t4/lf77) ●

*

Ucs - 1986 IMPACT WITHOUT SALE-48 - 9/3
SAN DIEGO 1 TRAJECTORY - 100%’ TINKERING - PART 2 - 8 HRS
SThRT &l 0600. END,AT 1 4 0 0
EMISSIONS ,GRIO: $D0ATAB6

Tt ME

6.00
6.25
6 . 5 0
6,75
7*OO
7 . 2 5
7 . 5 0
? . 7 5
8.00
8 . 2 5
8 . 5 0
8.75
9 . 0 0
9 . 2 5
9 . 5 0
9 . 7 5

to.oo
10.25
10.50
1 0 . 7 s
11900
11.25
11.50
11.75
12.00
1 2 . 2 5
1 2 . 5 0
L2. 75
1 3 . 0 0
1 3 . 2 5
13.50
13.75
1 4 . 0 0

POSITION(X.Y)

B*O* 66.0
7.5, 68.5
8;.0, 6 8 . 6
9 . 5 ,  6 6 . 4

1 2 . 0 ,  6 2 . 0
14.9, 5 7 . 6
1 7 . 3 *  5 5 . 7
19.4, 5 6 . 1
2 1 . 0 ,  5 9 . 1
2 2 . 5 ,  62.1
24.2? 6 3 . 1
2 6 . 0 *  6 2 . 1
2 8 . 0 ,  5 9 . 0
3 0 . 2 ,  5 5 . 8
3 2 . 8 ,  5 4 . 6
3 5 . 8 ,  5 5 . 4
39..0, 5 8 . 0
*2.4, 6 0 . 6
45:5, 6 1 . 1
4 8 . 4 ,  5 9 . 5
5 1 . 0 ,  5 5 * 9
5 3 . . 6 ,  5 2 . 3
5 6 . 3 ,  5 0 . 6
59*1* 5 0 . 9
62.0. 5 3 . 0
64.99 5 5 . 1
67..5,  5 5 . 1
69.9, 5 3 . 0
72.0, 4 8 . 9
7 4 , 0 1 ,  4 4 . 8
7 6 . 3 ,  4 2 . 6
76:.6, 4 2 . 4
81.0, 4 4 . 0

03(PPHM}

0 . 3 4
0 . 5 2
0..84
1 . 2 3
1 . 6 5
1 . 9 9
2 . 4 8
3 . 0 7
3 . 6 5
4 . 3 8
5 . 0 9
5 . 8 9
6 . 7 0
7 .+0
8*O8
8 . 7 4
9.31)
9 . 6 2
9 . 9 4

1 0 . 2 6
1 0 . 5 4
10.66
1 0 . 8 1
1 0 . 9 6
11.11
11.61
12.07
12.48
12.85
13.1,8
13 .4?
13.72
13.96

N02(PPHM)

5 . 9 3
5 * 8 5
5 . 7 7
5 . 7 2
5 . 7 0
5.86
5.91
5 . 9 1
5 . 9 3
5 * 9 4
6 . 0 1
6.01
5.99
5.97
5.94
5 * 9 0
5 . 9 1
5 . 8 6
5 . 8 1
5.76
5 * 7 3
5 . 6 9
5.63
5 * 5 7
5*51
5.44
5.35
5 . 2 6
5.17
5.08
4 . 9 8
4.88
6.78

NOIPPHHB

1 . 0 7
1 . 1 4
1.21
1 . 2 6
1 . 2 5
1*O7
1 . 0 0
0 . 9 8
0 . 9 2
0 . 8 7
0 . 7 6
0 . 7 1
0 . 6 8
0 . 6 5
0 . 6 2
0 . 5 9
0 . 5 7
0 . 5 6
0 . 5 5
0 . 5 4
0 . 5 4
0 . 5 3
0 . 5 2
0 . 5 1
0 . 5 0
0 . 4 7
0 . 4 4
0 . 4 2
0.40
0 . 3 8
0 . 3 6
0 . 3 4
0 . 3 2

NMHCUPPF!C)

L.50
1*5O
1049
1 . 4 9
1 . 4 9
1 . 4 8
1 . 4 8
1 * 4 7
1 . 4 6
1.45
1.43
1 . 4 2
1 . 4 0
1 . 3 9
1.37
1 . 3 6
1 . 3 5
1 . 3 4
1.33
1.32
1 . 3 1
1*3C
1 . 3 0
1 . 2 9
1 . 2 9
1 . 2 7
1.26
1 . 2 6
1 . 2 5
1.24
1 . 2 4
1.23
1 . 2 3

CO(PPH)

1*OO
1*OO
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1*OO
1*001
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1*OO
0 . 9 9
0 . 9 9
0.99
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0.99

l(FtAG  = 1
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PACIFIC ENVIRONMENTAL SERVICES
REM2 PHOTnCHEMICAL  M O D E L  (4/1/77)

I
Ocs - 1986 IMPACT  bIITH SALE-48 - 9!3
SAN DIEGO 1 TRAJECTORY -  100? TANKERING  - PART 1 - 11 HRS
START  ~T 1 9 0 0 ,  ENfJ A T  0 6 0 0
EMIsslONS  GRIOt  (ICOATA86.SALE48T

1 9 . 0 0
19.25
19.50
1 9 . ? 5
2 0 . 0 0
2 0 . 2 5
2 0 . 5 0
2 0 . 7 5
7 1 . 0 0
2 1 . 2 5
2 1 . 5 0
? 1 . 7 5
2 2 . 0 0
2 2 . 2 5
2 2 . 5 0
2 2 . 7 5
2 3 . 0 0
2 3 . 2 5
2 3 . 5 0
2 3 . 7 5
2 4 . 0 0
2 4 . 2 5
2 4 . 5 0
2 4 . 7 5
25. f10
2 5 . 2 5
2 5 . 5 0
2 5 . 7 5
2 6 . 0 0
2 6 . 2 5
76.50
? 5 . 7 5
2 7 . 0 0
? 7 . 2 5
2 7 . 5 0
2 7 . 7 5
2 8 . 0 0
2 8 . 2 5
2 8 . 5 0
28.75
2 9 . 0 0
7 9 . 2 5
?Q.51)
79.75
3 0 . 0 0

POSITION(X,Y)

2 2 7 . 0 , 2 1 9 . 0
2 2 5 . 1 0 2 1 7 . 9
2 7 8 . 1 , 2 1 6 . 9
2 3 1 . 1 , 2 1 5 . 9
2 3 4 . 0 . 2 1 5 . 0
2 3 6 . 9 , 2 1 3 . 6
2 3 9 . 5 , 2 1 1 . 3
2 4 1 . 9 , 2 0 8 . 1
2 4 4 . 0 , ? 0 4 . 0
2 4 5 . 8 , 2 0 0 . 4
2 4 7 . 3 , 1 9 8 . 9
2 4 8 . 3 , 1 9 9 . 4
2 4 9 . 0 , 2 0 2 . 0
2 4 9 . 9 , 2 0 4 . 2
2 5 1 . 7 , 2 0 3 . 6
2 5 4 . 4 , 2 0 0 . 2
2 5 8 . 0 , 1 9 4 . 0
2 6 1 . 2 , 1 8 7 . 7
2 6 7 . 8 . 1 8 4 . 1
2 6 2 . 7 . 1 8 3 . 2
2 6 1 . 0 , 1 8 5 . 0
2 5 9 . 1 , 1 8 6 . 7
25E.7,1R5.6
2 5 9 . 7 , 1 8 1 . 7
2 6 ? . 0 , 1 7 5 . 0
2 6 4 . 6 , 1 6 8 . 6
2 6 6 . 3 , 1 6 5 . 6
2 6 7 . 1 , 1 6 6 . 1
2 6 7 . 0 , 1 7 0 . 1
2 6 7 . 2 , 1 7 4 . 2
2 6 9 . 0 . 1 7 5 . 4
2 7 2 . 3 , 1 7 3 . 6
2 7 7 . 1 , 1 6 9 . 0
2 6 1 . 8 , 1 6 4 . 2
2 8 4 . 8 . 1 6 2 . 1
2 8 6 . 2 , 1 6 2 . 7
2 8 6 . 0 . 1 6 6 . 0
2 8 5 . 6 , 1 6 9 . 2
2 8 6 . 5 . 1 6 9 . 6
288.6,  167.2
2 9 2 . 0 , 1 6 1 . 9
2 9 5 . 4 , 1 5 6 . 6
2 9 7 . 6 , 1 5 3 . 9
2 9 8 . 4 . 1 5 3 . 7
2 9 8 . 0 , 1 5 6 . 0

03(PPHW)

1.00
0 . 0 0
0 . 0 0
O*OO
0 . 0 0
0 . 0 0
0.00
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0.00
0 . 0 0
O*OO
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
O*OO
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0.00
0 . 0 2
0 . 1 4
0 . 2 7
0 . 3 2

N02[PPHM)

5 . 0 0
b. 0 4
6 . 0 7
6 . 0 7
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6. OFI
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
6 . 0 8
b. 0 6
5 . 9 6
5.88
5 . 9 4

NOIPPHM)

2 . 0 0
0 . 9 5
0 . 9 3
0 . 9 3
0 . 9 3
0 . 9 4
0 . 9 5
0 . 9 6
0 . 9 6
0 . 9 7
0 . 9 7
0 . 9 8
0 . 9 8
0 . 9 9
1000
1.01
1*O1
1.01
1 . 0 1
1 . 0 1
1 . 0 1
1.01
1.01
1*O1
1.01
1.01
1.01
I*O1
1.01
1*O1
1.01
1.01
1*O1
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.02
1.13
1*21
1.14

NMHC(PPMCI

1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
L * 5 O
1 . 5 0
1 . 5 0
1 . 5 0
1*5O
1 . 5 0
1.5C
1 . 5 0
1 . 5 0
1.50
1 . 5 0
1.50
1 . 5 0
1 . 5 0
1*5O
1 . 5 0
1*SO
1 . 5 0
1.50
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1.50
1 . 5 0
1.50
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1 . 5 0
1*5O
1 . 5 0
1 . 5 0
1*5O
1*5C
1 . 5 0

catpprnl

1.00
1.90
1.00
1.00
1000
1.00
1.00
1.00
1.00
1.00
1.00
l o o
1.00
1*OO
I*OO
1.00
1.00
1.00
1.00
1*OO
1.00
1.00
i.oo
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.09
1.00
1.00
1..00
1.00
1.00
1.00
1.00
1.00
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PACIFIC ENVIRDNMEtuTAL  SERVICES
REM2 PHOTPCHE141CAL  M O D E L  (4111771

Clcs - 1 9 S 6  IMPACT  ~ITH S A L E - 4 8  -  9[3
SAN DIEGO I TRAJECTORY - 100? TANKERING  - PART 2 - 8 HRS
START AT 0600, ENd’$bT’~+OO-
EMI’?SICINS GRID:  SDCATfi8&’

TIME

6.0(3
6 . 2 5
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
8 . 2 5
R. 50
8 . 7 5
9 . 0 0
9.>5
9 . 5 0
9 . 7 5

1 0 . 0 0
1 0 . 2 5
io.so
1 0 . 7 5
lL*OO
1 1 . 2 5
1 1 . 5 0
1 1 . 7 5
12*OO
1 2 . 2 5
1 2 . 5 0
12* 75
1 3 . 0 0
13.25
13.50
13.75
1 4 . 0 0

POSrTION(X,Y)

8 . 0 ,  6 6 . 0
7 . 5 ,  6 8 . 5
8 . 0 ,  68.6
9q5, 6 6 . 4

12.0* 6 2 . 0
14.9,  5 7 . 6
17.3? 5 5 . 7
1 9 . 4 ,  5 6 . 1
2 1 . 0 .  59.1
22.5? 6 2 . 1
24:2, 6 3 . 1
26.0, 6 2 . 1
28:0, 5 9 . 0
3 0 . 3 ,  5 5 . 8
32.8, 5 4 . 6
3 5 . 8 ,  5 5 . 4
3 9 . 0 ,  5 8 . 0
4 2 . 4 ,  6 0 . 6
4 5 . 5 ,  6 1 . 1
48;4,  5 9 . 6
Slro,  5 5 * 9
53.6, 5 2 . 3
5 6 . 3 ,  5 0 . 6
5 9 . 2 ,  5 0 . 9
6 ? . 1 ,  5 3 . 0
64,9, 5 5 . 1
67g5, 5 5 . 1
6 9 . 9 ,  53.1
72.0,  4 9 . 0
74.1, 44.8
7 6 . 4 ,  4 2 . 6
78.7* 4 2 . 4
8 1 . 0 ,  44.0

03(PPHI’4)

0 . 3 2
0 . 5 0
0 . 8 1
1 . 1 8
1 . 6 0
1 . 9 5
2 . 4 2
3 . 0 1
3 . 6 0
4 . 3 4
5 . 0 9
5 . 8 6
6 . 6 7
7 . 3 a
8 . 0 7
8 . 7 3
9 . 3 0
9 . 6 2
9 . 9 4

LO.25
1 0 . 5 3
1 0 . 6 5
1 0 . 8 1
1 0 . 9 7
1 1 . 1 3
11.b3
12.09
1 2 . 5 1
1 2 . 8 9
1 3 . 2 3
13.5?
13 ● 79
A4.02

N02(PPHM)

!3.94
5 . 8 7
5 . 8 0
5.74
5 . 7 6
5 . 8 9
5 . 9 6
5 . 9 6
5 . 9 9
6 . 0 1
6 . 0 4
6 . 0 7
6 . 0 6
6 . 0 3
6 . 0 0
5 . 9 7
5 . 9 8
5.93
5 . 8 6
5 . 8 2
5 . 7 9
5 * 7 5
5 . 6 9
5 . 6 3
5 . 5 7
5*50
5 . 4 2
5.33
5 . 2 3
5 . 1 4
5 . 0 4
6.94
4 . 8 5

NO(PPHM)

I*I4
1 . 2 1
1 . 2 7
1 . 3 1
1.30
1.12
1 . 0 3
1 . 0 0
0 . 9 4
0 . 8 9
0.80
0 . 7 2
0 . 6 8
0 . 6 6
0 . 6 3
0 . 6 0
0 . 5 8
0 . 5 7
0 . 5 6
0 . 5 5
0 . 5 4
0 . 5 3
0 . 5 2
0 . 5 1
O*5O
0.47
0 . 4 5
0.$3
0 . 4 0
0 . 3 8
0 . 3 6
0 . 3 4
0 . 3 2

NMHCIPPMC)

1.50
1.50
1.50
1.50
1.49,
1.49
1.+8
1.47
1.46
1.45
1.44
1.42
1.41
1.39
1.38
1036
1.35
1.34
1.33
1.32
1.31
1.31
1.30
1.30
1.29
1.28
X.21
1.26
1.25
1.25
1.24
1.24
1.24

cofPPM)

1*OO
1*OO
1.00
1*OO
1900
1*OO
1900
1.00
1.00
1.00
1.00
1.00
1.00
1*OO
1*OO
1.00
1.00
1*OO
1*OO
1.00
1.00
too
1.00
1.00
1.00
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99

KFLAG = 1
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PACIFIC ENVIRONMENTAL SER!/lcES
REM2 PHOTOCHEMICAL MODEL {4/1/?7i

Ocs - 1 9 6 6  IMPACT  UITHOUT  SALE-48 -  9~3
SAN DIEGO 3~ TRAJECTORY -  100Z TANKERTNG  - P A R T  1 - 1-5 HRS
START AT 1000,  ENO AT 1130
EUISSIONS  GRID:  0CDATA86.SALE35T

T1 ME

1 0 . 0 0
10*17
10.33
10.50
10.67
io. 84
11.00
11.17
11.34
11.50

POSITIONIX,Y)

2 0 4 . 0 , 1 4 0 . 0
2 8 8 . 1 , 1 3 ? . 5
2 9 2 . 1 , 1 3 4 . 9
2 9 6 . 0 , 1 3 2 . 1
2 9 9 . 8 , 1 2 9 . 2
3 0 3 . 5 , 1 2 6 . 2
3 0 7 . 0 , 1 2 3 . 0
3to.7*119.9
3 1 * . 5 * 1 1 7 . 1
3 1 8 . 6 , 1 1 4 . 6

03(PPHM)

3 . 0 0
3 . 1 4
3 . 4 7
3 . 0 3
4 . 2 1
4 . 5 9
4 . 9 6
5 . 3 6
5 . 7 5
6 . 1 3

N02[PPHM)

3.00
3.09
3.13
3.19
3.22
3.26
3.29
3.31
3.33
3.35

NO(PPHMI

1 . 0 0
0 . 9 1
0 . 8 5
0 . 7 9
0 . 7 4
0 . 6 9
0 . 6 5
0 . 6 1
0 . 5 8
0 . 5 4

NRHG(PPMC)

1 . 0 0
1 . 0 0
0.99
0 . 9 9
0 . 9 9
0 . 9 8
0 . 9 8
0.91
0 . 9 7
0 . 9 6

COIPPM)

0.50
0.50
0.50
0.50
0.50
O*5O
0.50
0.50
0.50
0.50

-T
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PACIFIC ENvIRt)tvMFNTAL  SEPVICES
f?EM2  PHnVICHEMICAL  PC@EL ( 4 / 1 / 7 7 )

Ocs - 1 9 8 6  IMPACT WITHOUT  S A L E - 4 8  - 9/3
S A N  OIEGO 3’ TRAJECTORY -  100%TANKERING -  PART 2 - 3.5 HRS
START  AT’ 1130,  ENfI  AT 1 5 0 0
EMISSIONS GRIO:  SD@ATA86

1 1 . 5 0
11.75
12.00
12.25
1 2 . 5 0
12.75
1 3 . 0 0
1 3 . 2 5
13.50
13.75
14.00
1 4 . 2 5
14.50
1 4 . 7 5
15.00

POSITION(X,Y)

28w6, 2 4 . 6
35.1,  21.5
4 2 . , 1 ,  1 9 . 0
49.0. 1 7 . 0
5 5 . 1 *  ks.1
6 0 . 5 ,  1 3 . 5
65.1o 1 2 . 0
6 9 . 3 ,  1 0 . 9
7 3 . 1 ,  12.6
7 6 . 7 ,  1 1 . 0
8C.1, 1 2 . 0
8 3 . 4 ,  1 3 * 3
8 7 . 1 .  1 4 . 2
91.0.  1 4 . 8
9 5 . 1 9  1 5 . 0

G3(PPHMI

6 . 1 3
6 . 6 3
7 . 1 8
7 . 7 5
8.11
8 . 5 7
9 . 0 7
9 . 5 8

lD.07
1 0 . 5 2
1 0 . 9 5
1 1 . 3 5
11.73
1 2 . 0 7
1 2 . 3 7

N02[PPHM)

3 . 3 5
3 . 3 6
3.37
.3.41
3.67
3.80
3.87
3.92
3.95
3.98
4.00
4.02
4.04
4.04
4.05

NOIPPWI

0 . 5 4
0 . 5 1
0 . 4 7
0 . 4 4
0 . 4 6
0 . 4 4
0 . 4 2
0 . 4 0
0.3?
0.36
0 . 3 4
0 . 3 2
0 . 3 0
0 . ? 9
0 . 2 7

NMHC(PPMC)

c.9t
0 . 9 5
0 . 9 4
0.93
0 . 5 5
0 . 9 5
0 . 9 3
0 . 9 2
0091
O.GC
0 . 8 9
0.8s
o.8e
0 . 8 7
0 . 8 7

CP[9P’.’)

c,~~
C*52
0 . 5 J
0.51
0.5?
0 . 5 4
C*54
0.55
0 . 5 5
0 . 5 5
0 . 5 6
o.5f)
0.57
0.5?
0.57

●

9

●

KFLAG  = 1
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Qcs - 1986 IMPACT  UITH SALE-48 - 9/3
SAN OIEGO 3C TRAJECTORY - 100X TANKER!NG  -
START  AT 1000, ENO  A T  1 1 3 0
EUISS1ONS GRID: 0CDATA86.SALE48T

TIME

10.00
15.17
1 0 . 3 3
1 0 . 5 0
1 0 . 6 7
1 0 . 8 4
11.00
L1.17
11.34
11.50

P(ISITION(X,YI

2 8 4 . 0 , 1 4 0 . 0
2 8 8 . 1 , 1 3 7 . 5
2 9 2 . 1 0 1 3 4 . 9
2 9 6 . 0 . 1 3 2 . 1
2 9 9 . 8 , 1 2 9 . 2
3 0 3 . 5 , 1 2 6 . 2
3 0 7 . 0 , 1 2 3 . 0
3 1 O * 7 , X 1 9 . 9
3 1 4 . 5 , 1 1 7 . 1
3 1 8 . 6 , 1 1 4 . 6

03(PPHMI

3 . 0 0
3 . 1 4
3 . 4 7
3 . 6 3
4 . 2 1
4 . 5 9
4 . 9 6
5 . 3 4
5 . 7 3
6 . 1 1

N02(PPHM)

3 . 0 0
3 . 0 9
3 . 1 3
3.19
3 . 2 2
3 . 2 7
3 . 3 1
3 . 3 4
3 . 3 6
3 . 3 7

PACIFIC ENvIRONMENTAL SERVICES
REM?  PHOTWHEMICAL  MODEL 141L1771

PART 1 -  1 . 5  HRS

NOIPPHM)

1*OO
0 . 9 1
0.85
0 . 7 9
0 . 7 4
0 . 6 9
0 . 6 6
0 . 6 1
0 . 5 8
0 . 5 5

NNHC(PPNCI

1.00
1.00
0.9s
0 . 9 9
O*99
O*99
o.9e
0 . 9 8
0 . 9 7
0 . 9 7

CO(PPN)

0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0

‘e

+

.
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,. PACIFIC ENvIROtUMEhT&L  SERV!CES
PEM2  PHCTQCHEMIC8L  UC13EL ( 4 / 1 / 7 7 1

rlcs - 1 9 8 6  IMPACT w I T H  S A L E-4 6  - 9/3
S A N  D16GC  3’ T R A J E C T O R Y  -  100% TANKEQING  - PART 2 - 3.5 HQS
START AT 1130. ENP AT 1500”
W!ISSIfINS  GRIDz SDCJATA86

TIME

1 1 . 5 0
1 1 . 7 5
1 2 . 0 0
12.25
1 2 . 5 0
1 2 . 7 5
13000
1 3 . 2 5
13*5O
13.75
16.00
1 4 . 2 5
1 4 . 5 0
14.75
1 5 . 0 0

PCSITIONIX,Y)

2q.6, 2 4 . 6
3 5 . 1 ,  2 1 . 5
42.1, 1 9 . 0
ftQ.o*  1 .7 .0
5 5 . 1 ,  1 5 . 2
6 0 . 5 ,  1 3 . 5
65.1,  1 2 . 0
69.2, 11.0
73.1, 10.6
76.7, 11.0
80,.1, 12.0
83.5, 13.3
87.1, 14.2
91”.0. 14.8
95.1, 15.0

6 . 1 1
6 . 6 1
7 . 1 6
7.74
U.lo
8 . 5 6
9 . 0 7
9 . 5 8

1 0 . 0 7
10.53
10.96
11.37
1 1 . 7 4
1 2 . 0 0
1 2 . 3 8

NC2(P9W)

3 * 3 7
3 . 3 8
3 . 3 9
3.47
3 . 6 9
3 . 8 3
3 . 9 0
3 . 9 4
3* 98
4 . 0 1
4 . 0 3
4 . 0 4
4*O5
4 . 0 7
4 . 0 8

NC(PPH~)

0 . 5 5
0.51
0 . 4 7
0 . 4 5
O*4C
0 . 4 5
C*4?
r).4c
C.38
0 . 3 6
0 . 3 4
0 . 3 2
0 . 3 1
0 . 2 8
0 . 2 7

NWHCIPPMC)

0 . 9 7
0.96
0 . 9 5
0 . 9 4
0 . 9 6
0 . 9 5
0 . 9 4
o.~3
0 . 9 2
0 . 9 1
0 . 9 0
0.8S
C.8~
0 . 8 8
0 . 8 1

CC(PDY)

O*5O
C*59
0.%)
0.51
().53
0.54
C*54
0 . 5 5
0 . 5 5
C*55
C.56
0.56
0 . 5 6
0 . 5 7
C*57

KFL4G = 1

m
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Cumulative Project Results

Normal and 100% Tankering Transportation Scenarios
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.

Relative Mixing

Hour x (km) y (km) Temp°C Humidity % Height (m AGL)*

.SANTAMARIA1(SM  I) TRAJECTORY

1800 264 3788 11 94 305

1900 253 3789 11 94 305 .

2000 242 3791 11 94 305

2100 230 3793 11 94 305 ‘

2200 219 3795 11 94 305

2300 208 3797 11 94 3 0 5

0000 199 3802 11 94 305

0100 192 3806 11 94 305

0200 186 3813 11 94 3 0 5

0300 182 3817 11 94 305

0400 177 3824 11 9 4 305

0500 173 3831 11 94 305

0600 168 3840 11 94 305

0700 166 3850 11 94 305

0800 165 3861 11 94 305

0900 167 3872 12 76 335

1000 177 3875 13 67 365

1100 187 3873 13 63 365
k

CUMULATIVE (Cl) TRAJECTORY

0400 197 3813 17 77 150

0500 207 3803 17 73 150

0600 220 3793 18 73 150

0700 231 3788 19 68 150

0800 244 3782 21 60 150

0900 259 3780 22 56 150

1000 272 3780 24 50 150

1100 287 3781 25 44 185

1200 300 3785 27 34 . 215

1300 313 3791 29 25 290

1400 328 3797 32 17 365

*meters agove ground level D - 8 9



Mixing
R~lativ~ H~i~ht

H o u r x( k m ) y(km) Temp°C Humidity(S%) (m AGL*)

CUMULATIVE 2 (C2) TRAJECTORY
.

0400 197 3813 17 77 150
0500 207 3803 17 77 150
0600 220 3 7 9 3 18 73 150
0700 231 3788 19 68 150
0800 244 3782 21 60 150 ,
0900 259 3779 22 56 150
1000 272 3778 24 50 150
1100 289 3778 25 44 185
1200 302 3782 27 34 215
1300 316 3784 29 25 290
1400 330 3790 32 17 365

CUMULATIVE 3 (C3) TRAJECTORY

0300 393 3706 16 82 150
0400 395 3715 17 77 150
0500 391 3721 17 77 150
0600 388 3729 18 73 150
0700 388 3738 21 56 150
0800 388 3746 24 41 150
0900 389 3752 25 39 185
1000 393 3758 27 34 215
1100 396 3764 28 29 260
1200 400 3768 29 25 305
1300 406 3773 31 21 380
1400 416 3777 33 17 455
1500 424 3778 35 16 455
1600 433 3776 35 16 453
1700 440 3773 35 16 455

I

●

.

9

* meters above ground level
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0 PACIFIC ENYIRONMENTIIL  SERVICES
REM2 PhoTDCMEMICAL MODEL (4?lt77)

Ocs - 1986 IMPACT  VITHOUT SALE-48 - 7f10
CUMULATIVE 1 TRAJECTORY - OXNARO  LNG A N O  VACA T A R  SANDS  - ~ARl  1 - 7 HRS
START AT 0400s END AT 1100
EMISSIONS  GRID:  0CDATA86.SALE35

TIME

4.00
4.25
4*5!?
6*75
5.00
5,25
5.50
5.75
6000
6.25
6.50
6,75
7*OO
7.25
7.50
7.75
8.00
8,25
8.50
8.75
9*OO
5’.25
9.50
9975

IO*OO
10.25
10.50
:::;:

POSITIONCXSY) 03(PP~M) N02(PPHM)

47.09?1380 1 . 0 0 2 . 0 0
49*4#310*4 0 . 1 6 2 . 8 9
52.lj307.9 0 . 1 0 2 . 9 9
s6.6,305.4 0 . 0 8 3 . 0 2
57.ot303*o 0 . 1 2 3001
59978300.5 0 . 2 1 2.96
62.7*298.O 0 . 3 9 2 . 8 8
6602e295.5 0 . 6 4 2.76
70*09293.O 0.88 2 . 7 0
73.79290.8 1014 2.69
7 6 . 8 ? 2 8 9 . 2 1.40 2 . 7 3
7 9 . 2 . 2 8 8 , 3 1 . 7 2 2.74
B1.0c288.O 2elo 2,73
8 2 . 9 , 2 8 7 . 7 2 . 4 9 ●  2 . 7 2
85.7r28605 2 . 8 7 2.75
89.4?284.6 3 . 2 8 2 . 7 7
94ele202e0 3*73 2 . 7 7
98.8~279.6 4016 2*77

102.9e278.4 4 . 6 1 2 . 7 7
1 0 6 . 2 * 2 7 8 . 6 5*O3 2 . 7 9
109.OV28O.O 5*49 2978
1I107J281o5 5.92 2,78
1 1 4 . 8 s 2 8 2 . 0 6.36 2 . 7 6
1 1 8 . 2 s 2 8 1 . 5 6 . 7 9 2 . 7 5
122.0s280.0 7 . 1 8 2 . 7 5
126.0~278s5 7.23 2.74
1 2 9 . 9 s 2 7 8 . 2 7*30 2.72
133.5027901 7.39 2.69
137.1t281.0 7 . 4 9 2 . 6 6

NO(PPH~)

1 . 0 0
0 . 1 3
0.10
O*17
0931
0943
0 . 5 3
0.64
0 . 6 9
o* 70
0.64
0.62
0.62
0 . 6 1
0.56
0 . 5 2
0 . 5 1
0 . 4 9
0 . 4 8
0 . 4 4
O*43
0.42
0 . 4 0
0 . 3 9
0 . 3 7
0 . 3 7
O*38
::;;

NMHC(PPMC)

1*OO
1.00
1*OO
1900
1.00
1900
1.00
1.00
O*99
0 . 9 9
0.99
0 . 9 0
O*98
0.97
0 . 9 6
0 . 9 5
O*95
0 . 9 4
0 . 9 3
0 . 9 1
0 . 9 0
0.89
0 . 8 8
0.87
0 . 8 5
O*85
0.85
0 . 8 4
0.84

COCPPM)

O*5O
O*5O
O*5O
0.50
0.50
0.50
0.50
0.50
O*5O
0.50
0.49
0.49
0.49
0.49
0.49
O*49
0.49
O*49
0.49
0.49
0.49
O*49
0.49
0.49
O*49
O*49
0..49
0 . 4 9
0 . 4 9

KFLAG  = 1

*
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PACIFIC ENVIRONRENTAL SERVICES
REB2 PIIOTOCHEMICAL  HODEL. [4/1/77)

Ocs - 1986 I!lPACT MITHOUT SALE-48 - 7/10
CUf!ULATIVE  1 Ti?~JECTORY - OXNARD L!lG AND VACA TAR SANDS - PAM 2 - 3 HltS
STi’RT AT 1100; END AT 1400
EH1SS1OBS GBID: ,v2DATA86.sALE35

9

m

TIH!?

11.00
11.17
1 1 . 3 3
1 1 . 5 0
1 1 . 6 7
1 1 . 8 3
1 2 . 0 0
12.17
12.34
1 2 . 5 0
1 2 . 6 7
12.83
1 3 . 0 0
1 3 . 1 7
1 3 . 3 3
1 3 . 5 0
1 3 . 6 7
1 3 . 8 3
1 4 . 0 0

POSITION (X,Y)

1 7 . 0 ,  1 s . 0
19.3. 1 6 . 5
21.50 17.7
23.7, 18.5
25.9; 1 9 . 0
2 8 . 0 ,  1 9 . 2
3 0 . 0 ,  1 9 . 0
3 2 . 1 ,  1 8 . 8
34.2,  19.2
3 6 . 3 ,  1 9 . 9
3 8 . 5 ,  2 1 . 2
40.7,  2 2 . 9
43.1, 2 5 . 0
45.4,  2 7 . 2
47.8, 2 8 . 8
50.2, 3 0 . 0
5 2 . 8 ,  3 0 . 8
5 5 . 4 ,  3 1 . 1
5 8 . 0 ,  3 1 . 0

03(PPHM)

7. l+!l
7 . 7 4
8.00
8 . 1 8
7 . 8 1
7 . 8 8
8 . 0 3
8 . 1 9
8 . 3 3
8 . 1 3
&.18
8 . 3 4
8 . 5 7
8 . 7 9
8 . 9 9
9 . 1 8
9 . 3 5
9 . 5 0
9 . 6 3

No2(PPHtl)

2.66
2.65
2.6U
2.70
3.33
3.53
3.64
3.67
3.71
4.06
4.18
4.19
U.11
4.02
3.94
3.85
3.77
3.70
3.63

NO(PPf3M)

0.37
0.35
0.35
0.35
0.47
0.48
0.48
0.48
0.48
0.55
0.54
0.53
0.50
0.48
O.fJs
0.43
0.41
O*39
0.37

NMHC(PPMC)

0.84
0.83
0.83
0.83
0.83
0.8J4
0.8f+
0.85
0.65
0.85
0.85
0.85
0.85
0.84
0.84
0.84
0.84
0.84
0.84

co (Per!)

0.49
0.U9
0.50
0.50
0.51
0.52
0.53
0.53
0.53
0.54
0.54
0.55
0.55
0.55
0.55
0.54
0.54
0.5U
0.54

KFLAG = 1



PACIF]r  ENVIRONMEhTAL  SEPV!CFS
REM2 PH070CHEM1C6L WJDl?L ( 4 / 1 / 7 7 )

Ocs - 1Q86 lMPSCT  WI TH  S8LE-48 -  7 / 1 0
CUWLA71VE  1  TRAJECTORY  - @xNARD  LNG AND VACA TAR SANDS - PART 1 - 7 HRS
START AT 0400. FNn AT 1100
EMIS!STONS  GRID: ~C@bTA86.SALF48

T1~E

4.00
4.25
4.50
4.?5
5.00
5.25
5.50
5.75
6.00
6.25
6.50
6.75
7.00
7.25
7.50
7.75
8.00
8.25
8.50
8.75
9.00
9.25
9.50
9.75
10.00
10.25
10.50
10.75
11.00

POSITIFNIX,Y] C3(OPHMI N02{OPHM)

4 7 . 0 , - 4 1 3 . 0 1 . 0 0 2.00
4?.6,310.4 0.16 2.89
52.1,307.9 0.10 2.99
54.6,305.4 0.08 3.02
57.0,303.0 0.12 3.01
59.?,300,5 0.21 2.96
62.7,?98.0 0.38 2.88
66.2,295.5 0.62 2.78
70.0,293.0 0.85 2.73
73.7,290.8 1.09 2.74
76.8,289.2 1.33 2.80
79.2,288.3 1.65 2.83
!31.0,288.O 2.04 2.82
82.9,287.7 2.44 2.83
85.7,286.5 2.83 2.86
89.4,284.6 3.25 2.89
94.1,282.O 3.72 2.88
98.~,279.6 4*17 2.88
102.9,278.4 4.64 2.88
106.2,278.6 5.08 2.90
109.0,280.0 5.55 2.90
111.7,281.5 6.01 2.89
114.8,28?.0 6.46 2.88
118.2.281.5 6.90 2.87
122.0,280.0 7031 2.88
126.0,278.5 7.36 2.87
129.8,278.2 7.43 2.85
133.5??79.0 7.53 2.82
137.0,?81.0 7.63 2.78

NC(PFHM)

1.00
0.13
0.10
0.17
0.31
0.43
O*54
O*67
C.73
0.74
0.69
0.66
0.66
0.64
0.59
0.55
0.53
0.51
0.50
0.46
0.44
0.43
0.41
0.40
0.38
0.38
0.39
0.38
0.30

KFLAG  = ]
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NMHC(PPMC}

I.oc
1.OC
1*OC
1.OC
1 . 0 0
I*OC
1 . 0 0
1 . 0 0
I.oc
1.00
1 . 0 1
1 . 0 1
l o o
1 . 0 0
o*9’i
0.9s
0 . 9 7
0 . 9 6
0 . 9 5
0,94
0 . 9 3
0 . 9 2
0 . 9 0
0.8G
0 . 8 8
0 . 8 7
0 . 8 7
0 . 8 6
0 . 8 6

cc(~p~)
0 . 5 0
0 . 5 3
0.5J
().50
0 . 5 0
0.50
0.59
0..50
0 . 5 3
0 . 5 0
0 . 5 0
0.49’
0 . 4 9
0 . 4 9
0.49
0 . 4 9
o.4~
0 . 4 9
O*49
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 5 0

,



PACIFIC ENVIRONMENTAL  SERVICES
REm2 PHOTOCf4EMICAL  MODEL  (4/1/77)

.

,, ,,
Ocs - “x986 IMPACT  MITH  SALE-48  -  7/10
CUMULATIVE  i TQAJECTJ2RY  - O X N A R D  LNG ANO VACA TAR SANDS - PAPT 2 - 3 HRS *
START ST 1100. END AT 1400
;NISS19NS  cR1i:  V2DATA86’.SALE4E

T~M~

11800
11.1?
11034
11,50
11067
11.84
12.00
12.17
12.33
12.50
~2067
12.83
13*OO
13.17
13.33
13050
13.67
13.84
14000

POSITIONCX*Y)

17:0s 15*C
19.3s 1 6 . 5
21.5s 17.-
23.7s lB.5
25*9*  1 9 . 0
2PeO*  19.2
30*ot 19*O
32.!) i6e8
34.2) 1~02
3 6 . . 3 ,  1909
3E*5, 2 1 . 2
40.7e 2 2 . 9
43.Ov 2 5 . 0
45.4, 27.1
47*QT 2 8 . 8
50,2t 3 0 0 0
52,ds 30,8
55.4$ 31.1
5$!.11 3 1 . 0

C13(PPWM)

7.63
7 . 0 9
8 . 1 5
8 . 3 4
6 . 0 0
8 . 0 8
8 . 2 3
8 . 3 9
8 . ’53
8 . 3 3
8 . 3 8
8 * 5 4
8 . 7 7
8 . 9 9
9 . 1 9
9930
9 . 5 5
9 . 7 0
9 . 8 4

N02(PPHM)

2,78
2 . 7 7
2 . 7 5
2 . 8 2
3*4+
3 . 6 5
3 . 7 5
3.78
3 . 8 2
4.17
4 . 2 9
4.29
4 . 2 2
4.13
4004
3 . 9 5
3 . 8 7
3 * 7 9
3 . 7 2

NO(PPH*)

0.38
0.36
O*35
0.36
0.47
0.48
0.49
0.48
0.48
0055
0.55
O*53
0.50
0.48
0.46
0.43
O*4I
0.40
0.38

NMHC(PPMC)

0 . 8 5
0 . 8 5
0 . 8 4
0 . 8 5
0 . 8 5
0 . 8 5
o* 86
0 . 8 6
0 . 8 7
a. 87
0.87
0 . 8 7
0 . 8 6
0.86
O*86
0 . 8 6
0.86
0.86
0.86

CO(PPM)

O*5O
O*5O
0.50
0 . 5 0
0051
0 . 5 2
O*53
O*53
0 . 5 3
0954
0.54
O*55
0 . 5 5
O*55
0.55
0 . 5 5
O*54
0.54
0 . 5 4

w
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. PACIFIC ENVIROlillENTAL SEEVICES
REB2 PHOTOCBEHICAL  !!ODSL (4/1/77)

Ocs - 19B6 IHPACT UI’XHOUT SALE-UB - 7/10
CUMULATIVE 2 TRAJECTORY - ELK HILLS - PART1  - 7 HRS
START AT 0400, END AT 1100
EMISSIONS GRID: 0CDATA86.SALl?35

TINE

4.00
u.25
4.50
4.75
5.00
5.25
5.50
5.75
6.~0
6.25
6.50
6.75
7.00
7.25
7.50
7.-!5
8.00
8.25
8.50
0.75
9.00
9.25
9.50
9.75

1 0 . 0 0
10.25
10.50
10.75
11.00

POSXTXON(X,Y) 03(PPHPI) N02(PPL!H)

47.0,313.0 1.00 2.00
49.6,31O.U O. 16 2.89
52.1,307.9 0.$0 2.99
5U.6,305.  U O.OB 3.02
57.0,303.0 0.12 3.01
59.7,300.5 0.21 2.96
62.7,298.0 0.39 2.88
66.2,295.5 0.64 2.76
70.0,293.0 0.88 2.70
73.7,290.8 1.14 2.69
76.8,289.2 1.40 2.73
79.2.288.3 1.72 2.74
81.0,288.0 2.10 2.73
82.9,287.7 2.49 2.72
85.7,286.5 2.87 2.75
89.4,284.6 3.28 2.77
94.1,282.0 3.73 2.77
98.8,279.5 4.16 2.77
102.9,278.2 U.61 2.77
106.2,278.0 5.03 2.78
109.0,279.0 5.48 2.78
111.7,280.1 5.93 2.77
114.7,280.3 6.36 2.76
118.2,279.6 6.79 2.75
122.0,278.0 7.18 2.75
126.2,276.5 7.22 2.74
130.u,276.O 7.29 2.73
13u.6,276.5 7.39 2.69
13~.1,278.O 7.49 2.66

NO(PPHE)

1.00
0.13
0.10
0.17
0.31
0.43
0.53
0.6U
0.69
0.70
0.64
0.62
0.62
0.61
0.56
0.52
0.51
o.a9
0.48
O.uu
0.43
0.U2
0.40
0.39
0.37
0.37
0.38
0.37
0.37

tillHCIPPl!C)

1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 8
0 . 9 8
0 . 9 7
0 . 9 6
0 . 9 5
0 . 9 5
0 . 9 4
0 . 9 3
0.91
0 . 9 0
0 . 8 9
0 . 8 8
0 . 8 7
0 . 8 5
0 . 8 5
0 . 0 5
0 . 8 4
0 . 8 4

co (PPII)

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.49
0.U9
0.U9
0.49
0.49
0.49
0.49
0.49
0.49
0.U9
0.49
0.49
0.49
0.49
0.U9
0.49
0.49
0.49
0.49

.

KFLAG = 1
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PACIFIC ENVIRONMENTAL SE RVICFS
REM, ? PHCTnCl+EMICAL  MCPEL ( 4 / 1 / 7 7 )

.

13r5 - 1986 IMPACT  HITHOUT S A L E - 4 8  -  7/10
rUWU14~lVE  2  T R A J E C T O R Y  -  ELK HILLS - PAFT 2 - 3 HRS
START AT 11OO, ENO  A T  1 4 0 0
FMTss]mt.1~ GRID: V2~ATA86.S4LE35

TIME

il.oo
11.17
il.33
11.50
11.67
11.84
12.00
12.17
12.34
12*5O
12.67
li?.83
13.00
13.17
13.34
1 3 . 5 0
13.67
13.84
14.00

P7S1T17N(X,YI

lQ.0* 1 7 . 0
,21.’3, 13.3
~4.4, 14.3
26.7, 15.1
2P.8, 15.6
30.5$ 15.9
32.0, 16.0
33.5, 16.0
35.4, 16.2
37.6, 16.5
40.1, 16.9
4?.9, 17.4
46.1+ 18.0
4Q.2, 18.8
57.0, 19.6
54.5. 20.6
56.7, 21.6
58.5, 22.8
60.0, 24.0

03( PPHM)

7 . 4 9
7 . 7 3
7.93
7 . 9 0
7 . 9 5
8 . 0 8
8 . 2 4
8.40
8 . 5 8
8 . 7 5
8 . 8 9
9 . 0 2
9 . 1 4
9 . 1 5
9 . 2 3
9 . 3 4
9 . 4 1
9 . 4 7
9 . 5 2

NG?(~PHy)

2.66
2.64
2.66
2.87
3.05
3.16
3.23
3.24
3.23
3.20
3.ld
3.16
3.15
3.22
3.22
3.19
3*18
3.18
3.18

IYC{PPHW)

0 . 3 7
0 . 3 6
0 . 3 6
0 . 3 9
0.41
0 . 4 1
0 . 4 2
0 . 4 1
0 . 4 0
0 . 3 9
o.3e
0 . 3 7
0 . 3 6
0 . 3 7
0 . 3 6
0 . 3 5
0 . 3 5
0 . 3 4
0 . 3 3

NMHC(PPMC)

0.P4
0.83
0 . 8 4
0 . 9 2
0 . 9 3
C.92
0 . 9 1
0 . 9 0
0 . 8 8
0 . 8 7
0 . 8 6
0 . 8 5
0 . 8 4
0.84
0 . 8 3
0 . 8 2
0 . 8 2
0 . 8 1
0 . 8 1

CC(p~M)

0.49
0.49
0.50
0.59
0.51
0.52
0.53
0.53
0.53
0.53
0.54
0.’54
0.54
0.55
0.55
0.55
C.55
0.55
0.56

KFLAG = 1

u
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P A C I F I C  ENV!RIJNMENTAL  SE RV!CFS
REMZ  PHOTOCHEMICAL  PODEL (4/1/77)

*

v

Ocs - L986  1MpAr7 w I T H  S+3LE-48  -  7 / 1 0
C U M U L A T I V E  2  T r a j e c t o r y  -  E L K  HILLS - PART 1 - 7 H~S
STAQT  AT 0400, ENn A T  1 1 0 0
EMISSlfiNs GRID:  0CCATA86.SALE48

4 . 0 0
4 . 2 5
4.50
4 . 7 5
5 . 0 0
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
8 . 2 5
8 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9 . 5 0
9 * 7 5

1 0 . 0 0
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
1 1 . 0 0

pOSITION{X,Y) 03( PPHM) NO.2(PPHMI

47.0,313.0 1 . 0 0 2* 00
4q.6,310.4 0 . 1 6 2 . 8 9
5 2 . 1 , 3 0 7 . 9 0 . 1 0 2 . 9 9
5 4 . 6 , 3 0 5 . 4 0 . 0 8 3 , 0 2
57.Q,303.O 0 . 1 2 3.01
5 9 . 7 , 3 0 0 . 5 0 . 2 1 2 . 9 6
62.79298.0 0 . 3 8 2 . 8 9
6 6 . ? , 2 9 5 . 5 0 . 6 2 2.78
7 0 . 0 , 2 9 3 . 0 0-85 2 . 7 3
7 3 . 7 , 2 9 0 - 8 1.09 2.74
76.8,289.2 1.33 2.8.0
79.2,288.3 1.65 2.83
91.0,288.0 2.04 2.82
82.9,?87.7 2.44 2.03
85.7,286.5 2.83 2.86
89.4,284.6 3.25 2.89
94.1,2E2.O 3.72 2.88
98.8,279.5 4.17 2.88
102.9+278.? 4.64 2.88
106.2,278.0 5.08 2.90
loq.o*2?9.o 5.55 2*90
111.7,280.1 6.01 2.89
114.7,280.3 6.47 2.88
118.2,279.6 6.90 2.87
122.0,278.0 7.30 2.88
126.1s276.5 7.34 2.80
130.3,276.0 7.41 2.87
134.7,?76.5 7.5? 2.83
13Q.1,278.O 7.63 2.79

NOIPPHM)

1 . 0 0
0 . 1 3
0 . 1 0
0 . 1 7
0 . 3 1
0 . 4 3
0 . 5 4
0 . 6 7
O*73
0 . 7 4
0 . 6 9
0 . 6 6
0 . 6 6
0 . 6 4
0 . 5 9
O*55
0 . 5 3
0 . 5 1
0 . 5 0
0 . 4 6
0 . 4 4
0 . 4 3
0 . 4 1
0 . 4 0
0 . 3 8
0 . 3 9
0 . 3 9
0 . 3 9
0 . 3 s

NMHC(PPMCI

1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
L*OC
1.00
1.00
1.01
1.01
1.OC
1.00
0.99
0.98
0.97
0.96
0.95
0.94
0.93
0.92
0.90
0.89
0.88
0.87
0.87
0.66
0.86

CU(PPM}

0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0.59
0 . 5 0
0.50
O*5O
0 . 5 0
0 . 5 0
0 . 4 9
0 . 4 9
0.49
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 5 0

KFLAG  = 1
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Ocs - 1~86 IMPACT WITH S A L E - 4 8  -  7 / 1 0
CUWLATIV,E  2  TphJECTO,R,Y  -  EtK HILLS -  ~AR~
ST AI?T  AT 1100, EN? A T  1 4 0 0
EMISSIONS GPI?:  V2PATb,86.SALF48

TIME

11.00
11.17
11.34
11.50
11.67
11.84
12.00
12.17
12.33
12.50
12.67
12.83
13.00
13.17
13.34
13*5O
13.67
13.83
14.00

KFLAG =

POSITIOh{X,Y)

1 9 . 0 .  1 2 . 0
2 1 . 9 ,  1 3 . 3
24.4, 1 4 . 3
2 6 . 7 ,  15.0
2 8 . 7 ,  1 5 . 6
3 0 . 5 ,  1~.9
3 2 . 0 ,  1 6 . 0
3 3 . 5 ,  1 6 . 0
3 5 . 4 ,  1 6 . ?
3 7 . 6 ,  1 6 . 5
4 0 . 0 ,  1 6 . 8
4 2 . 9 ,  17.4
4 6 . 0 ,  1 8 . 0
49.1,  1 8 . 7
5 2 . 0 ,  19.6
5 4 . 5 ,  ?0.6
56.6,  21.6
5B.5, 2 2 . 8
6 0 . 0 ,  2 4 . 0

03(PPHM}

7 . 6 3
7 . 8 8
8 . 0 9
8 . 0 7
8 . 1 2
8 . 2 6
8 . 4 3
8 . 5 9
8 . 7 7
8 . 9 4
9 . 0 9
9 . 2 2
9 . 3 3
9 . 3 5
9 . 4 3
9 . 5 3
9 . 6 1
9 . 6 6
9 . 7 2

NC.2(PPHMI

2 . 7 9
2 . 7 7
2 . 7 9
2 . 9 9
3.17
3. ,?8
3 . 3 5
3 . 3 6
3*35
3 . 3 2
3.30
3 . 2 8
3 . 2 6
3 . 3 3
3 . 3 4
3 . 3 0
3 . 2 8
3 . 2 8
3 . 2 8

PACIFIC  ENvIROAIMENTAL  ~~RvICFs
REM2 PHOTOCHEMICAL uCDEl (4/1/7-r)

2 - 3  HRS

NO(PPHM)

0 . 3 8
0 . 3 6
0 . 3 7
0 . 4 0
0 . 4 1
0 . 4 2
0 . 4 2
C.41
0 . 4 0
0 . 3 9
0 . 3 8
0 . 3 7
0 . 3 7
0 . 3 7
0 . 3 7
0 . 3 6
0 . 3 5
0 . 3 4
0 . 3 4

NMHC(PPMC}

0 . 8 5
0 . 8 5
0 . 8 6
0 . 9 4
0 . 9 5
0 . 9 4
0 . 9 3
C.91
0.9C
0 . 8 9
o.8e
0 . 8 7
0 . 8 6
0 . 8 5
0 . 8 5
0 . 8 4
0 . 8 3
0 . 8 ?
0 . 8 2

CO(P~M)

0 . 5 0
0 . 5 0
0.50
0 . 5 0
0.51
0 . 5 2
0 . 5 3
0 . 5 3
0 . 5 3
0.53
0 . 5 4
0 . 5 4
0 . 5 4
0 . 5 5
0 . 5 5
0 . 5 5
0 . 5 5
0 . 5 5
0 . 5 6

— ,.. .
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PACIFIC ENVIRONMENTAL SEBVICES
. BEH2 PBOTOCHEHICAL  HODEL (4/1/77)

Ocs - 1986 INPACT WITHOUT SALE-48 - 7/25
CUMULATIVE 3 TRAJECTORY - SOHIO TERHIMAL - PART 1 - 3 RRS
START AT 0300, END AT 0600
El!ISSIOUS GRID: 0cDATA86.sALE35

TISE

3 . 0 0
3 . 2 5
3.50
3.75
6.00
S.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00

POSZTIONIX,Y)

2 4 5 . 0 . 2 0 6 . 0
245.0,20L3
2@5.0,210.5
2Q5.0,212.fl
2 4 5 . 0 , 2 1 5 . 0
2 4 4 . 7 . 2 1 7 . 1
2 4 4 . 0 . 2 1 8 . 8
2 4 2 . 7 , 2 2 0 . 1
2U1.O.221.O
2 3 9 . 3 . 2 2 2 . 1
2 3 8 . 3 . 2 2 3 . 8
2 3 7 . 8 . 2 2 6 . 1
2 3 8 . 0 . 2 2 9 . 0

03(PPHK)

1 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
().01
0 . 0 0
0 . 0 3
0.03
0.12
0.29
0.08

No2(PPHn}

4.00
5.07
5.12
5.13
5.13
5.12
5 . 1 1
5 . 1 2
5.08
5 . 0 9
5 . 0 5
5 . 0 2
5 . 0 9

NO(PPHH}

3 . 0 0
1 . 9 4
1 . 9 3
1 . 9 2
1 . 9 3
1.94
1 . 9 6
1-95
1 . 9 8
1 . 9 7
2 . 0 0
2 . 0 1
1 . 9 3

N8HC(PPllC)

2 . 0 0
2 . 0 1
2 . 0 1
2 . 0 1
2 . 0 1
2 . 0 1
2 . 0 0
2 . 0 0
2 . 0 0
1 . 9 9
1 . 9 9
1 . 9 9
1 . 9 8

co (Perl)

2.00
2.01
2.0?
2.01
2.01
2.01
2.00
2.00
2.00
2.00
1.9q
1.99
1.99

KPLAG = 1
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PACIFIC ENVIROtiflEN1’AL SERVICES
REH2 PHOTOCHEHICAL  klODEi. ---- .(4/1/1/)

.

Ocs - 1 9 8 6  J.HPACT ilITHOUT  S A L E- 4 8  - 7 / 2 5
CUMULATIVE 3  TRAJECTORY -  SOHIO TERMINAL - PAET 2 - 11 HRS
START2AT 0600, END AT 1700
EHXSS1ONS GRID: LADAT&86.SALE35

TIRE

6.00
6.25
6.50
6.75
7.90
7 . 2 5
7 . 5 0
7.75
8.00
8.25
8.50
8.75
9.00
9.25
9.50
9-75

10.00
10.25
10.50
10.75
11.00
11.25
1 1 . 5 0
1 1 . 7 5
1 2 . 0 0
1 2 . 2 5
1 2 . 5 0
1 2 . 7 5
1 3 . 0 0
1 3 . 2 5
1 3 . 5 0
1 3 . 7 5
1 4 . 0 0
14.25
14.50
14.75
1 5 . 0 0
1 5 . 2 5
1 5 . 5 0
1 5 . 7 5
1 6 . 0 0
1 6 . 2 5
1 6 . 5 0
1 6 . 7 5
17.00

POSXTION(X,Y)

25.5, 10.6
15-7, 12.5
25.8, 14.0
25.7, 15.3
25.5, 16.2
25.3, 17.1
25.2, 18.2
25.3, 19.6
25.5, 21.2
25.8, 22.7
26.0, 23.8
26.1. 24.6
26.1, 24.9
26.3. 25.3
26.7. 26.0
27.5, 27.1
28.6, 28.7
29.7, 30.2
30.3. 31.3
30.6, 32.0
30.5. 32.4
30.4. 32.6
30.6, 33.2
31.6, 33.9
33.0, 34.9
34.4, 35.9
‘35.4, 36.7
36.2, 37.4
36.7, 38.0
37.3, 38.5
38.6, 39.1
40.4, 39.7
f+2.9, 40.5
45.3, 41.1
47.0, 41.4
07.8, 41.4
47.9, U1.1
U8.0, 40.6
49.0, 40.3
50.8. 40.0
53.5. 39.8
56.1, 39.6
57.7, 39.2
58.2, 38.6
57.8, 38.0

03(PPHfl)

0 . 4 8
0 . 5 3
0 . 6 8
0.80
0.7U
0 . 5 0
0 . 5 1
0 . 7 9
1 . 3 2
2 . 1 8
3 . 4 0
4.81
6.46
8 . 2 1
9 . 8 2

11.28
12.6$
?3. 61
1 4 . 4 7
1 5 . 3 9
16.22
16.98
1 7 . 6 8
1 8 . 2 7
1 8 . 6 5
1 8 . 5 3
1 8 . 5 4
18.62
llj.75
1.8-87
1 8 . 9 7
1 9 . 0 6
1 9 . 1 2
1 9 . 9 5
2 0 . 7 1
21.41
2 2 . 0 2
2 2 . 5 5
2 3 . 0 2
2 3 . 4 6
2 3 . 8 6
2 4 . 1 7
24.41
24.61
2 4 . 7 5

NCi2(PPHIl)

5 . 0 9
5 . 2 6
5 . 6 0
6 . 1 9
7 . 1 7
8.80

1 1 . 3 8
1 4 . 4 1
1 7 . 6 0
1 9 . 5 7
2 0 . 7 9
2 1 . 4 4
2 1 . 5 1
2 1 . 3 0
2 0 . 9 9
2 0 . 6 7
2 0 . 2 7
1 9 . 6 7
19.15
18.50
1 7 . 9 7
1 7 . 2 5
16.62
16.  OfJ
1 5 . 6 2
1 5 . 0 6
14.49
1 3 . 9 0
1 3 . 3 2
12.77
1 2 . 2 7
1 1 . 7 8
1 1 . 3 5
1 1 . 1 5
1 0 . 8 9
1 0 . 6 2
1 0 . 3 5
10.08
9 . 8 2
9 . 5 7
9 . 3 7
9 . 2 2
9 . 0 9
8 . 9 8
8 . 9 0

NO(PPHt!)

1 . 9 3
2 . 0 8
2 . 5 8
2 . 8 7
4 . 5 7
9 . 6 8

1 3 . 2 0
1 1 . 9 3

9 . 3 9
6 . 7 8
4 . 9 0
3 . 5 7
2 . 8 0
2 . 3 4
1 . 9 8
1 . 7 4
1 . 5 7
1.4U
1 . 3 2
1 . 2 3
1 . 1 3
1 . 0 7
0 . 9 9
0 . 9 2
0 . 8 8
0-86
0 . 8 2
0 . 7 8
0 . 7 3
0 . 7 0
0 . 6 5
0 . 6 2
Q*59
0 . 5 4
0 . 5 0
0 . 4 6
0.U2
0 . 3 8
0 . 3 6
0 . 3 3
O*3O
0 . 2 6
0 . 2 3
0 . 2 0
0 . 1 8

NBHC(PPflC)

1.90
2 . 0 0
2 . 0 3
2 . 0 7
2 . 1 6
2 . 3 1
2 . 4 4
2 . 4 6
2 . 4 8
2 . 4 5
2 . 4 0
2 . 3 5
2 . 3 1
2 . 2 6
2 . 2 1
2 . 1 7
2.14
2 . 1 1
2 . 0 9
2.ob
2 . 0 3
2 . 0 1
1.98
1 . 9 5
1 . 9 4
1 . 9 3
1 . 9 2
l.~o
1 . 8 9
1 . 8 7
1 . 8 5
1 . 8 4
1 . 8 3
1 . 8 1
1 . 7 9
1 . 7 8
1 . 7 7
1 . 7 6
1 . 7 5
1 . 7 5
1.76
1 . 7 7
1 . 7 7
1 . 7 8
1 . 7 8

m (ppIII]

1 . 9 9
2 . 0 0
2 . 0 2
2.04
2 . 0 6
2 . 1 0
2 . 1 6
2 . 2 3
2 . 2 6
2 . 2 8
2 . 2 9
2 . 3 1
2 . 3 2
2 . 3 3
2 . 3 4
2 . 3 5
2 . 3 6
2 . 3 6
2 . 3 7
2.37
2.37
2 . 3 7
2.37
2.37
2.38
2.38
2.37
2.37
2.36
2 . 3 5
2 . 3 4
2 . 3 3
2 . 3 2
2 . 3 3
2 . 3 3
2.34
2 . 3 4
2 . 3 4
2 . 3 5
2 . 3 5
2 . 3 5
2 . 3 6
2 . 3 6
2 . 3 7
2 . 3 8
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. PACIFIC ENVIRONMENTAL SERVICES
REM2 PHOTOCHEMICAL MCDEL (4/1177)

Ocs - 1 9 8 6  IMPACT W I T H  S6Le68 - 7 / 2 5
CUMULATIVE 3 TRAJECTORY - SOHlfI TERMINAL - PART 1 - 3 HRS
START  AT 0300, END AT 0600
EMISsICNs  GRID:  0CDATAB6.SALE48

TIME

3 . 0 0
3 . 2 5
3 . 5 0
3. ?5
4.00
4.25
4 . 5 0
4.75
5 . 0 0
5 . 2 5
5*5O
5 . 7 5
6 . 0 0

POS1TION(X,Y)

2 4 5 . 0 , 2 0 6 . 0
2 4 5 . 0 , 2 0 8 . 3
2 4 5 . 0 , 2 1 0 . 5
2 4 5 . 0 , 2 1 2 . 8
2+5.0,215.0
2+4.7,217.1
? 4 4 . 0 , ? 1 8 . 8
2+2.7,220.1
2 4 1 . 0 , 2 2 1 . 0
2 3 9 . 3 , 2 2 2 . 1
2 3 8 . 3 , 2 2 3 . 8
2 3 7 . 8 , 2 2 6 . 1
2 3 8 . 0 , 2 2 9 . 0

03(PPHM)

1.00
0.00
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
O*OL
0.00
0.03
0.03
0.12
0.28
0.47

N02(PPHM}

4 . 0 0
5 . 0 6
5 * 0 9
5 . 1 0
5.11
5 . 1 1
5.10
5* L2
5* 09
5 . 1 0
5 . 0 7
5 . 0 6
5 . 1 3

KFLAG  = 1

.
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NO(PPHMI NNHC(PPMC) c12{PPMl

3.00
1.96
1.95
1.95
L.96
1.98
2.00
1.99
2.03
2.03
2.06
2*O8
2.00

2.OC
2.00
2*OG
2.00
2.00
2.00
2*OG
2.00
2.00
2.00
2.00
2.00
2.00

2 . 0 0
2 . 0 0
2 . 0 0
2.09
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2*OO
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
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PACIFIC ENVIRONMENTAL  SERVICES
REM2 PHCTOCHEMICAL  MODEL (411/77}

Ocs - 1 9 8 6  IMPACT utT~ S A L E - 4 8  -  7/25
c u m u l a t i v e  3  TRAJEcTDR~ - sOPIO T E R M I N A L  -  P A R T  2 - 11 HRS
START bT 0 6 0 0 ,  E N D  AT:1700
EM]Ss!ONs  GRIO:  LADATA@6.SALE48’

TIME

.
:’”:6at30

6-25
be 50
6 . 7 5
T . 0 0
7.25
7.50
7.75
8.00
8.25
8.50
8.75
9*OO
9.25
9.50
9.?5

10.00
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
1 1 . 0 0
11.25
1 1 . 5 0
11*75
1 2 . 0 0
1 2 . 2 5
1 2 . 5 0
1 2 . 7 5
1 3 . 0 0
1 3 . 2 5
1 3 . 5 0
1 3 . 7 5
1 4 . 0 0
14.25

,... 1 4 . 5 0
.,,. 1 4 . 7 5

:.”” “ 15..007
1 5 . 2 5
15.5C
1 5 . 7 5
1 6 . 0 0
16.25
1 6 . 5 0
16.75
17.00

POS1TION{,X,YI
., , . .  .“”’
25.5P5’’’10.6”””
25.7, 12.5
25.0,. 14.0-
25.7, 15.3
25.5, 16.2
?5.3, 17.1
25.2, 18.2
25.3, 19.6
25.5, 21.2
25.8; 22.7
26.o, 23.8
26.1, 24.6
26.1, 24.9
26.31, 25.3
26~7, 2~.O
27.5, 27.1
26.,6, 28.7
29.7, 30.2
30.3, 31.3,
3C.6, 32.0
30.5, 32.4
30.4, 32.6
30.0, 33.2
31.6, 33.9
33p, 34.9
34.4, 35.9
35.6, 36.7
?6.2, 37.4
36.1, 38.0
37.3, 38.5
38.6, 39.t
40..6. 39.7
42J9, 40.4
45.3* 41.1
46.9, 41.4
47.8, 41.4
47.9, 41.1
48.0, 40.6
49.0, 40.3
50.8, 40.0
53.5, 39.8
56.1, 39.6
57.7, 39.2
58.2, 38.6
57.8, 37.9

,,”; . ,;  .,
.,,,.:  ,.

03(,P.PHM’)’

o.4i,
0 . 5 2
0 . 6 6
0 . 7 3
0 . 6 6
0 . 4 7
0 . 5 0
0 . 7 7
1 . 2 9
2.0$
3 . 2 8
4 . 7 9
6 . 4 8
8.19
9 . 8 4

1 1 . 3 4
1 2 . 7 5
1 3 . 7 5
1+.64
1 5 . 5 5
1 6 . 4 0
1 7 . 1 6
1 7 . 8 8
18.4~
18.88
18.76 .,
1 8 . 7 6
1 8 . 8 5
1 8 . 9 8
1 9 . 1 1
19.22
1 9 . 3 1
1 9 . 3 7
2 0 . 2 2
2 1 . 0 1
2 1 . 7 0
2 2 . 3 2
2 2 . 8 6
2 3 . 3 5
2 3 . 7 8
2 4 . 1 9
2 4 . 5 2
2 4 . 7 8
2 4 . 9 9
2 5 . 1 4

No2(PPH~)

5 . 1 3
5.30”
5 . 6 5
6 . 2 9
7 . 3 1
8.93”

1 1 . 4 9
14.55
L7.  86
2 0 . 0 5
2L.37
21.96
2 2 . 0 6
21.91
2 1 . 5 8
21.22
20:81
2 0 . 1 9
19.61
18.95
18.30
1 7 . 6 7
17.01
16.41
1 5 . 9 7
1 5 . 4 0
1 4 . 8 0
1 4 . 1 9
13.59
1 3 . 0 2
12.51
12.02
1 1 . 5 9
11.37
11.11
1 0 . B 4
10.56
10* 30
10.02
9 . 8 0
9 . 5 7
9 . 4 1
9 . 2 8
9 . 1 6
9 . 0 8

i , ., ,’. ., “.,..,!. .  ..,.,,
. . . . . . .

NO{PPHM) Ni4HC(PPMCl

2.OC
2.14
2.71
3.24
5.21

10.40
13.92
12.6C
9*95
7.08
5.07
3.76
2.93
2.37
2.01
1.78
1.59
1.45
1.36
1.25
1.15
1.06
1*OO
0.93
o.@9
0.87
0.83
(3.76
0.74
0.71
0.66
0.63
0.59
0.55
0.51
0.46
0.42
0.37
0.36
0.31
0.30
0.27
0.24
0.21
0.19

2.00
2.01
2.05
2.10
2.19
2.35
2.48
2.50
2.51
2.48
2.43
2.39
2.34
2.2s
2.24
2.20
2.1?
2.14
2.12
2.09
2.06
2.03
2.00
1.98
1.96
1.95
1.94
1.92
1.91
1.89
1.87
1*86
1.84
1.83
1.81
1.8C
1.7$
1.78
1.77
1.77
1.70
1.7$
1.79
1.8C
1.81

CO(P~M)

? . 0 0
2.01
2.03
2.04
2.07
2.11
2.17
2.24
2.27
2.29
2.30
2.32
2.33
2.34
2.35
2.36
2.37
2.37
2.38
2.38
2.30
2.38
2.38
2.30
2.39
2.39
2.39
2.38
2.37
2.36
2.35
2.35
2.34
2.34
2.35
2.35
2.35
2.36
2.36
2.36
2.37
2.37
2.38
2.39
2.39

*

*

D-102
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PACIFIC Environmental SERVICES
REM2 PttOTOCJ4EItXC4L  MOOEL . . . . . ---

Ocs - 1$P6 IPpbCT U~THolIT 5~LE-4@ - 2/28
SANTtI  u~s~l)  1 T R A J E C T O R Y  -  PoIhT C,ohcEPTIoN  ~?JG - PART I - 11 HRS
STdRT AT lPOC)  ENO  A T  0 5 0 0
EHISsICtuS  CRID: 0CDATh86.SAl.E35

le.oo
1 8 . 2 5
18.50
1 8 . 7 5
1 9 . 0 0
1 9 . 2 5
1 9 . 5 0
1 9 . 7 5
20*o@
20,25
20.50
20.15
21.00
21.25
21.50
21.75
22.00
2 2 . 2 5
22.50
22.75
23.00
2?s25
23.50
23.75
24.00
24.25
2+.50
2 4 . 7 5
25oOO
25.25
25.50
25.75
20.00
2 6 . 2 5
26.50
26.75
27.00
27.25
27.50
21.75
28*OO
28.25
28D50
28.15
2 9 . 0 0

PcsITI@N(X,Y)

114.0 )288.0
111*2 *288.1
lfJl?.402~R.?
lo50’*28q.f
l@3.C,289.O
1000?y289.~
97e~,290e0
94.~,29~m~
92.!) ?291.0
8q.1~291.5
86.2s292.0
a?.l ,292.5
80.0 j29300
76.Q,293.5
74.09294.0
71.4 ~294.5
6Q*O*295.O
66.6~295.5
6~.0v29e.o
61.lp296.5
5@.0v297.O
55.0s297.,7
52.5s298.8
50.5P300.2
49.09302.0
47.69303.8
46.0$305,0
44.1*305.8
42.0~306.O
40.09306.5
313.3,307*F
37.o,310.@
34.0!313.0
35.29315.9
34.2,317.5
3?.2,317.Q
32.0~317.O
3080s3164?
29.6s317.3
28.39319.9
27.0~324.l
25.9D328.3
24.?s330.?
23.89331.7
2?.0?331.1

03(PPH*)

1.OC
0 . 1 7
6.11
0.10
0.09
Oooe
O*C7
C*O7
O*O7
0.07
0.07
0.07
O*G7
0007
0907
0 . 0 7
0 . 0 7
0 . 0 7
0 . 0 7
O.(J7
0 . 0 7
O.ot
0.306
0.06
0 . 0 5
0 . 0 4
0 . 0 3
0002
0 . 0 2
0.01
0 . 0 1
0.01
0.01
0 . 0 0
0 . 0 0
O*OO
0 . 0 0
0000
0000
0 . 0 0
O*OO
O*OO
::::

0 , 0 0

Noi<PPliN]

4 . 0 0
4.68
4 . 9 4
4 . 9 7
4.98
4 . 9 8
4.98
4e98
4-98
4.97
4,96
4*96
4 . 9 5
4094
4,94
4 * 9 3
4.92
4091
4 . 9 1
+*9C
4.90
4 . 9 0
4090
4 . 9 1
4092
4 * 9 3
4 . 9 5
4.96
4.97
4 . 9 7
4 . 9 8
4 * 9 8
4 . 9 8
4.98
4.90
4 . 9 ?
4 * 9 7
4-96
4.96
4 * 9 5
4.9s
4 * 9 4
4 , 9 3
4 . 9 3
4 . 9 2

NO(PF’hQ)

1*OO
O*12
0.05
0.03
0.02
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0000
O*OO
O*OO
O*OO
O*OO
0.00
0.00
0.01
O*O1
0002
0.03
0004
0005
0.06
0807
0 . 0 8
0 . 0 8
O.OR
0 . 0 9
O*IO
O*13
O*15
O* 17
O.lq
0 . 2 0
0.22
O*22
O*22
O*22
O*22
0.22
0.22

~w*c(pp9c)

1000
1.00
1.00
1.00
1.00
O*99
0 . 9 9
0.99
0 . 9 9
0999
0 . 9 9
0 . 9 8
0.90
0998
0 . 9 8
0098
0 . 9 8
o.9e
0 . 9 7
O*97
0.97
0 . 9 ?
0.97
0 . 9 7
0 . 9 7
0097
0.97
0 . 9 6
0 . 9 6
0 . 9 6
0 . 9 6
0 . 9 6
0 . 9 6
0 . 9 6
0 . 9 6
0 . 9 6
0 . 9 6
0 . 9 5
0.95
O*95
0 . 9 5
O*95
O*95
0 . 9 5
0 . 9 5

<+~lfl{l

CO{PDM)

1.OC
1 . 0 0
i.oo
1 . 0 0
1000
1 . 0 0
1900
1 . 0 0
1000
A*OO
1*OO
1.00
1000
1*OO
1.00
1*OO
i.oo
1 . 0 0
1 . 0 0
1.00
1 . 0 0
1*O9
1*OO
1*O1
1.01
1901
1001
1.01
1*O1
1.01
1900
1*OO
1.00
1000
1000
1.00
1*OO
1000
0.99
0’. 9q
0.99
0099
0.99
0.99
O*99

D-103
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PACIFIC ENVIRONMENTAL SERVICES
REM2 PHCTOCH~MICAL  PCDEL “ ’  ‘“----

Ocs - 1986 IMPACT  uITHOUT  SALE-48 - 2/28
SANT.A ‘ARIA  1  TRAJEtTCIRY  -  P’CINT
START AT 0500, END AT 1 1 0 0
EMISSICNS  GRID:  ’0C@ATA86.SALE35

CONCEPTION LNG - PART 2 - 6 HRS

TIME

5.00
5.25
5.50
5.75
6.00
6.25
6.50
6.75
7.00
7.25
7.50
7.75
8.00
8.25
8.50
8.75
9*OO
9.25
9.50
9.75

10.00
10.25
10.50
10.75
11.00

POSITION(X*Y)

2 3 . 0 , 3 3 1 . 0
2 2 . 2 , 3 3 0 . 4
2 1 . 0 , 3 3 1 . 6
1 9 . 7 s 3 3 4 . 9
1 8 . 0 , 3 4 0 . 0
1 6 . 5 , 3 4 5 . 1
1 5 . 7 , 3 4 8 . 5
1 5 . 5 ? 3 5 0 . 1
1 6 . 0 . 3 5 0 . 0
1 6 . 6 , 3 4 9 . 9
1 6 . 6 , 3 5 1 . 8
1 6 . 6 , 3 5 5 . 5
1 6 . 0 , 3 6 1 . 1
1 5 . 5 * 3 6 6 . 6
1 5 . 5 , 3 7 0 . 3
1 6 . 0 , ’ 3 7 2 . 1
1 7 . 0 , 3 7 2 . 0
1 8 . 6 , 3 7 1 . 4
zo.0,371.r
2 3 . 7 , 3 7 2 . 9
2 7 . 1 , 3 7 5 . 0
3C.4,376.7
3 3 . 2 , 3 7 7 . 0
3 5 . 4 , 3 7 5 . 7
3 7 . 0 , 3 7 3 . 0

c3(PPHMl

0 . 0 0
0 . 0 0
O*OO
0 . 0 0
0 . 0 0
0.00
0 . 2 4
0 . 4 8
0 . 6 5
0 . 7 9
1 . 0 7
1 . 4 6
1 . 8 3
2 . 1 5
2 . 4 5
2 . 8 7
3 . 2 9
3 . 7 1
4 . 1 4
4 . 5 5
4 . 9 9
5 . 5 0
6 . 0 1
6 . 5 0
6 . 9 8

N021PPHM)

4 . 9 2
4 . 9 2
4 . 9 2
4 . 9 2
4 . 9 2
4 . 9 2
4 . 6 9
4051
4.46
4 . 4 8
4 . 4 0
4 . 2 9
4 . 2 4
4 . 2 8
4 . 3 4
4 . 3 1
4.30
4 . 3 1
4 . 3 1
4 . 3 3
4 . 3 2
4 . 3 2
4 . 3 1
4 . 3 0
4 . 2 9

NO(PPHM}

0 . 2 2 .
0 . 2 2
0 . 2 2
0 . 2 2
0 . 2 2
0 . 2 2
0 . 4 5
0 . 6 2
0 . 6 8
0 . 6 5
0 . 7 2
0 . 8 2
0 . 8 5
0 . 8 1
0 . 7 3
0 . 7 4
0 . 7 3
0 . 7 0
0 . 6 8
0 . 6 3
0 . 6 1
0 . 5 8
0 . 5 5
0 . 5 2
0 . 4 8

NMHCIPPMCI

0 . 9 5
0 . 9 5
0 . 9 5
0 . 9 5
0 . 9 5
0 . 9 5
0 . 9 5
0 . 9 5
0 . 9 5
0 . 9 5
0 . 9 4
0 . 9 4
0 . 9 4
0 . 9 3
0 . 9 3
0 . 9 2
0 . 9 2
0 . 9 1
0.9C
0 . 9 0
0 . 8 9
0 . 8 8
0 . 8 7
0 . 8 6
0 . 8 5

0.99
0. Y’i
0 . 9 9
0 . 9 9
0 . 9 9
O*99
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
C*99
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0099
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9

KFLAG  = 1

.
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PACIFIC ENVIRONMENTAL SERVICES
REM2 PIHOTOCHEilIcAL”  MIDEL (4/i/?7)

.

Ocs - 1986 IMPACT UITH SALE48 - 2/28
SANTA MARIA 1 TRAJECTORY - POINT CONCEPTION l.NG - PART 1 - 11 HRS
START  hT i800t  ENO AT 0500
EMISSIONS GRID: 0CCATA86.$ALE48

1 8 . 0 0
18.25
18.50
18.75
19.00
19.?5
19.50
19.75
20.00
20.25
20.50
20.75
21.00
21.25
21.50
21.75
22.00
22.25
22.50
22.75
23.00
23.25
23.50
23.75
24.00
24.25
24.50
24.75
25.00
25.25
25.50
25.75
26.00
2 6 . 2 5
2 6 . 5 0
2 6 . 7 5
? 7 . 0 0
2 7 . 2 5
2 7 . 5 0
2 7 . 7 5
2B.00
2 8 . 2 5
2 8 . 5 0
2 8 . 7 5
?9. 00

POSITION(X,Y1 03( PPHM}

114.0,288.0
1 1 1 . 2 , 2 8 8 . 1
1 0 8 . 4 * 2 8 8 . 3
1 0 5 . 7 , 2 8 8 . 6
1 0 3 . 0 , 2 8 9 . 0
1 0 0 . 3 , 2 8 9 . 5

9 7 . 5 , 2 9 0 . 0
9 4 . 8 , 2 9 0 . 5
9 2 . 0 , 2 9 1 . 0
8 9 . 1 , 2 9 1 . 5
8 6 . 2 , 2 9 2 . 0
8 3 . 1 , 2 9 2 . 5
8 0 . 0 , 2 9 3 . 0
7 6 . 9 , 2 9 3 . 5
7 4 . 0 , 2 9 4 . 0
7 1 . 4 , 2 9 4 . 5
6 9 . 0 , 2 9 5 . 0
66.6,295.5
64.0,296.0
61.1s296.5
58.0,297.0
55.0,297.7
52.5,298.8
50.5,300.2
4’3.0,302.0
47.6,303.8
46.0,305.0
44.1,305.8
42.0,306.0
40.0,306.5
38.3,307.8
37.0,310.0
36.0,313.0
35.,2,315.9
34.2,317.5
33.2,317.9
32.0,317.0
30.8,316.3
29.6,317.3
28.3,319.9
27.0,324.1
25.8,328.3
24.7,330.8
23.8,331.7
23.0,331.1

1.00
0 . 1 7
0 . 1 1
0 . 0 9
0 . 0 8
0 . 0 7
0 . 0 7
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 5
0 . 0 5
0 . 0 4
0 . 0 4
0 . 0 3
0 . 0 3
0 . 0 2
0 . 0 2
0 . 0 2
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 0
0 . 0 0
O*OO
0 . 0 0
O*OO
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

N02(PPHM)

4.00
4 . 6 8
4 . 9 5
4 . 9 7
4 . 9 8
4 . 9 9
4 . 9 9
4 . 9 9
4 . 9 9
4 . 9 9
4 . 9 8
4 . 9 8
4 . 9 7
4.97
4 . 9 7
4 . 9 7
4 . 9 8
4 . 9 8
4.99
4.9V
4 . 9 9
4 , 9 9
5 . 0 0
5.00
5 . 0 0
5 . 0 0
5 . 0 1
5.01
5 . 0 1
5.00
5 . 0 0
5 . 0 0
4 . 9 9
4 . 9 9
4 . 9 8
4 . 9 8
4 . 9 7
4 . 9 6
4 . 9 6
4 . 9 5
4 . 9 4
4 . 9 4
4.93
4.9?
4 . 9 2

NO(PPHM)

1*OO
0.12
0.05
0.03
0.03
0.02
0.02
0.01
0.01
0.00
0.00
0.00
0.01
0.01
0.02
0.03
0.04
0.04
O*O4
0.05
0.05
0.05
0.05
0.07
0.09
0.10
0.12
0.14
0.15
0.17
0.17
0.18
0.20
0.23
0.26
0.28
0.30
0.32
0.33
0.34
0.34
0.34
0.34
0.34
0.34

NMHC(PPMC}

1 . 0 0
1.00
1.00
1.00
1.00
0.99
0.99
0.99
0.99
0.99
0.95
0.99
0.99
tj.99
1.00
1.OC
1.00
1.00
1*OC
1.00
1.00
1*OC
1.00
1.00
1.00
0.99
0.99
o.9q
0.99
0.99
0.99
0.99
0.95
0.98
0.98
0.9E
0.98
0.98
0.98
0.98
0.97
0.97
0.97
0.91
0.97

C@(PPM)

1.03
1 . 0 0
1 . 0 0
1.00
1.00
1.00
1 . 0 0
1*OO
1 . 0 0
l.ofl
1*OO
1000
1 . 0 1
1.01
1.01
1.01
1.01
1.01
1.01
1.00
1.00
1*OO
1.00
1*OO
1.00
1.00
1.00
1.00
1.00
1*OO
1.00
1.00
1*OO
1.00
1*OO
0.9+
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
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,~, >:- PACIFIC ENVIRONMENTAL SERVICES
REM2 PHcTocHEMIcAl  PcDEL (4/1/77)

r)cs - 1 9 8 6  IMPACT uIT14 .SAiE~,48”  - 2t28
SANTA MARIA  1 TRAJECTORY - POINT CONCEPTION LNG - PART 2 - 6 H R S
START AT 0500,, END,AT L1OO
EMISSIONS GRkD: 0CDATi166.SALE48

TIME

5 * 0 0
5 . 2 5
5 . 5 0
5 * 7 5
6 . 0 0
6.25
6 . 5 0
6 . 7 5
7000
? . 2 5
7.50
?. 75
0 . 0 0
8.25
8 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9 , 5 0
9 . 7 5

Lo.oo
1 0 . 2 5
1 0 . 5 0
10.75
il.oo

POSITION(X,Y}

2 3 . 0 , 3 3 1 . 0
2 2 . 2 . 3 3 0 , . 4
2 1 . 0 , 3 3 1 . 8
1 9 . 7 * 3 3 4 . 9
1 8 . 0 . 3 4 0 . 0
L6.5w34~.l
1 5 . 7 , 3 4 8 . 5
1 5 . 5 ? 3 5 0 . 1
16.0*350.O
1 6 . 6 , 3 4 9 . 9
1 6 . 8 0 3 5 1 . 8
1 6 . 6 , 3 5 5 . 5
1 6 . 0 , 3 6 1 . 1
1 5 . 5 * 3 6 6 . 6
1 5 . 5 9 3 7 0 . 3
1 6 . 0 , 3 7 2 . 1
1 7 . 0 , 3 7 2 . 0
18.6,37i.4
20.a,37~.7
2 3 . 6 , 3 7 2 . 9
2 7 . 1 , 3 7 5 . 0
3 0 . 5 , 3 7 6 . 8
3 3 . 3 , 3 7 7 . 0
3 5 . 4 , 3 7 5 . 7
37.C,372.9

,.,, ,
‘.:,.

,.,’.

03( PPHM}

0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 2 1
0 . 4 3
0 . 6 C
0 . 7 3
1 . 0 1
1 . 3 9
1 . 7 6
2 . 0 8
2.39 ‘-
2.8i
3 . 2 4
3 . 6 7
4 . 1 0
4 . 5 3
4 . 9 0
5 . 5 1
6 . 0 4
6 . 5 4
7 . 0 4

N02{PPHM)

4 . 9 2
4 . 9 2
4 . 9 2
6.92
4 . 9 2
4 . 9 2
4 . 7 2
4 . 5 6
4 . 5 0

4 . 5 3
4 . 4 6
4 . 3 5
4.31
4 . 3 5
4 . 4 2
4 . 4 0
4 . 3 9
4 . 4 0
4 . 4 1
6.43
4 . 4 2
4 . 4 2
4 . 4 ?
4 . 4 1
4 . 4 0

NO{PPH~}

O*34
0 . 3 4
0 . 3 4
0 . 3 4
0 . 3 4
O*34
0 . 5 4
0.7C
0.75
0-72
0 . 7 8
0 . 8 8
0.9C
0-85
0 . 7 7
0 . 7 7
O*76
0 . 7 3
0-69
0.65
0-63
0 . 5 9
0-56
0 . 5 3
0 . 4 9

NMHC(PPMCI

0 . 9 7
0.97
0 . 9 7
0 . 9 7
0 . 9 7
0 . 9 7
0 . 9 7
0 . 9 1
o.~7
0 . 9 7
C.96
0 . 9 6
0 . 9 6
0 . 9 5
0 . 9 5
0.94
0 . 9 4
0 . 9 3
0 . 9 2
0 . 9 2
0 . 9 1
0.9C
0 . 8 9
0.88
0.87

cc(PF’Ml

0 . 9 9
0 . 9 9
o.9~
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0.99
0 . 9 9
0 . 9 9
0 . 9 9
O*99
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 9

KFt.AG = 1

.
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PACIFIC ENVIRONMENTAL SERVICES
REM2 PHOTOCHEMICAI.  WODEL C411t77)

Ocs - 1986 IMPACT  UITHOLT  S A L E - 4 8  -  100Z  ThNKERING - 7/10
cumulative 1 TRAJECTORY - O X N A R D  L N G  4N0 VMCA TAR SAWS  - PART 1 - 7 HRS
START  bT 0400s END AT 1 1 0 0
EMISSIONS GRIO:  0CDATA86.SBLE35T

4.00
4.25
4.50
4.75
5.00
5.25
5.50
5*?5
6.00
6.25
6.50
6*75
;::!

7.50
7*75
8.00
8.25
8.50
a.75
9*OO
9.25
9.50
9.75

10*OO
10,25
10.50
10.75
11,00

~OSITION(XoY) 03(PPHP)

47.o#3~3*Ll
4 9 . 6 s 3 1 0 . 4
5 2 . 1 $ 3 0 7 . 9
54.6~305.4
57.0*303.O
5 9 . 7 s 3 0 0 . 5
62.79298.0
6 6 . 2 9 2 9 5 . 5
70.09293.0
7 3 . 7 s 2 9 0 . 8
76.9S289.2
7~.2,2SlI.3
8 1 . 0 s 2 8 8 . 0
02.9s287.7
8 5 . 7 s 2 8 6 . 5
89.5e284m~
94.09282.0
98.7~279.t
1020Qt27804
1 0 6 . 3 s 2 7 8 . 6
10Q.O*28O*O
1 1 1 . 7 s 2 8 1 . 5
1 1 4 . 8 ) 2 8 2 . 0
1 1 8 . 2 0 2 8 1 . 5
1 2 2 . 1 $ 2 8 0 . 0
126.09278.5
129.9s278.2
1 3 3 . 5 $ 2 7 9 . 0
1 3 7 , 1 s 2 8 1 . 0

1*OO
0.17
0011
0.10
0015
0.27
0.66
0.72
0.98
1.24
1*51
1 . 8 3
2*2O
2 . 5 8
2 . 9 7
3*35
3 . 7 8
4 . 2 1
4 . 6 4
5.06
5 . 4 7
5 . 9 0
6 . 3 2
6 . 7 3
7 . 1 3
7 . 1 9
7 . 2 7
7 . 3 5
7 . 4 4

N02(F’Ph@)

2*OO
2 . 8 9
2 . 9 7
2.99
2 . 9 6
2.09
2 . 7 9
2 . 6 7
2.60
2 . 5 8
2.61
2 . 6 2
2 . 6 0
2 . 5 9
2 . 6 1
2 . 6 3
2 . 6 2
2 . 6 2
2 . 6 2
2 . 6 4
2 . 6 4
2 . 6 3
2 . 6 2
2 . 6 1
2 . 5 9
2 . 5 7
2 . 5 5
2 . 5 2
2 . 4 9

NO(PPHU)

1000
0.12
O*O7
O*11
0 . 2 1
0.32
0 . 4 3
0054
0 . 6 0
0 . 6 1
0.57
0.55
0 . 5 6
0 . 5 6
0 . 5 2
0.348
O*47
0.46
0 . 4 5
0 . 4 2
O*41
0.40
o.3e
O*37
0.36
0.35
0.35
o* 35
O*35

NMHC(PPUC)

1 . 0 0
1.00
1 . 0 0
1 . 0 0
1000
1 . 0 0
1 . 0 0
1.00
1*OO
0.99
0 . 9 9
0.98
0 . 9 6
O*97
0 . 9 6
0.96
0.95
O*94
0 . 9 3
0.92
0091
o* 89
0.88
O*87
0 . 8 6
0085
0 . 8 5
O* 84
0.84

cocP~P)

0950
0 . 5 0
0 . 5 0
O*5O
0 . 5 0
O*5O
0 . 5 0
0 . 5 0
0050
0 . 5 0
0 . 5 0
0.+9
0.49
0 . 4 9
0 . 4 9
0.49
004~
0 . 4 9
0.49
0.49
0 . 4 9
0 . 4 9
0 0 4 9
0 . 4 9
O*49
0 . 4 9
0 . 4 9
0,49
0049

KFL8G = 1
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PACIFIC ENVIRONMENTAL SERVICES
REN2  PHOTOcMEMICAL  MOOEL  (4/1/77)

Ocs - 1 9 8 6  IMPACT  UITHOUT S A L E - 4 8  -  100Z TANKERING - 7?10
Cumulative A TRAJECTORY - OXNA’RO UNG AND VACA TAR SANDS - PART 2 - 3 H R S
S T A R T  bT 1100, END AT 1400
EMISSIONS GRID:  V21JATti86.SALE35

TIPE

11.00
11.17
11.34
11050
1 1 . 6 7
il.83
12.00
li!oi~
1 2 . 3 3
1 2 . 5 0
1 2 . 6 7
12.83
13*OO
13.17
1 3 . 3 3
13.50
13,67
1 3 . 8 3
14*OO

KFLAG  =

POSITION(XsY)

17.0, ~~.o
1903<2P 16-5
21059 1 7 * 7
23e7j  18.5
25.9~ 19.0
26.0s 19.2
30.0s 19.0
3201s 1 8 . 8
34.2! 1 9 . 2
36.3s 2 0 . 0
38.5s 2 1 . 2
40.7s 2 2 . 9
43*I* 2500
45.4s 2 7 . 1
47.8s 28.8
5002$ 30.0
52.8s 30.$3
55*4* 3 1 . 1
58.?$ 3 1 . 0

1

03(PPMBI

7 . 4 4
7 . 6 8
7 . 9 3
8 . 1 1
7*73
7.80
7.94
8.10
8 . 2 3
8 . 0 2
8008
8.24
8 . 4 6
0 . 6 8
8088
9 . 0 7
9.24
9 * 3 9
9.53

N02CPPHU)

2 . 4 9
2*68
2 . 4 7
2 * 5 4
3 . 1 7
3.37
3*48
3051
3*55
3 . 9 1
4 . 0 3
4.03
3 . 9 6
3088
3 . 0 0
3.T1
3 . 6 3
3 . 5 6
3 . 4 9

NO(PPMW)

O*35
0033
0 . 3 3
0934
0 . 4 5
0 . 4 6
0 . 4 7
0 . 4 6
O*47
0 . 5 3
0 . 5 3
0 . 5 2
0 . 4 9
0 . 4 7
0 . 4 4
0 . 4 2
0 . 4 0
0.3?
0 . 3 7

NUtiC(PPUC)

0004
0 . 8 3
0 . 8 3
0 . 8 3
0 . 8 3
0 . 8 4
0 . 8 5
0.85
0 . 8 5
0.85
0.85
0.85
0.05
0885
0.85
0.85
0.84
0.84
0.84

CO(PPPI

0.49
0.49
0 . 5 0
O*5O
0 . 5 1
0 . 5 2
O*53
0053
0653
O*54
0 . 5 4
0 . 5 5
O*55
0055
0 . 5 5
0 . 5 4
0054
0954
O*54
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Ocs - 1 9 8 6  SPPhCT UITM SALf+48
CUMULATIVE  1  TRAJEC70RV -  OXNARD
START hT 04009 END AT 1100
EnISSIONS  GRID:  0CDATA860SALE48T

TIME

4*OO
4 . 2 5
4050
4 . 7 5
5 . 0 0
5,25
5*5O
S*75
6.60
6 . 2 5
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8*OO
0 . 2 5
8*5O
E*75
9000
9 . 2 5
9 . 5 0
9 . 1 5

10*OO
1 0 . 2 5
10.50
10*75
11.00

POSITICN(XSY) 03(PPMP)

47*09313.O tmoo
4906s31O.4 0 . 1 7
5 2 . 1 , 3 0 7 , 9 O*1I
54.6s30S.4 0811
57.0s303.0 0016
59e7@300.5 9.2P
62.7V298.0 0 . 4 7
66.2?295.5 0.74
?Oat)a293.O 0 . 9 9
13.79290.~ 1 . 2 6
76.8T28Q.2 1053
7 9 . 2 , 2 8 6 . 3 1.87
81OOD288OO 2 . 2 6
82.99287.7 2.68
85.7~286.5 3.08
8904029406 3*5O
94.0~282.O 3.96
9 8 . 8 s 2 7 9 . 6 4 . 4 2

1020fls278.5 4.87
1 0 6 . 3 . 2 7 0 . 6 5*31
I09*OP28000 5*77
111.70281.6 6.23
114.89282.0 6 . 6 9
118B20281.5 7*13
1 2 2 . 0 s 2 8 0 . 0 7.55
1 2 6 . 0 * 2 7 8 . 5 7 . 6 1
1 2 9 . 8 s 2 7 6 . 2 7 . 6 8
133.5#27q*o ::;;
137.0s281.0

P A C I F I C  ENvIRONnENThL  SERVICE$
RER2  pHOTOCME@XCAL MODEL  C4#lt777

- 100% TANKERING  -  7f10
LNG &NQ VbCfi T A R  SANfjS  -  P&RT 1 -  7  HRS

N02CPPHM)

2 . 0 0
2.89
2 . 9 7
2 . 9 9
2 . 9 6
2 . 8 9
2 . 8 0
2.60
2 . 6 4
2 . 6 4
2.68
2 . 7 0
2s68
2 . 6 8
2.7o
2.72
2 . 7 2
2.72
2.71
2 . 7 3
2.73
2.73
2,71
2 . 7 0
2 . 6 9
2 . 6 7
2.64
2.61
2,58

NO(PPhW)

I*OO
0 . 1 2
0.07
0011
0 . 2 0
0*31”
().42
0.54
0060
0.62
0 , 5 8
0.56
0 . 5 7
0 . 5 6
0 . 5 2
0 . 4 8
O*47
0045
0.44
0 . 4 1
0 . 4 0
O*39
0 . 3 8
0.36
O*35
0 . 3 4
0034
0 . 3 4
O*34

IIFL8G = 1

D- 109

hMHCcPP_C)

1900
1*OO
1.02
1*O5
I*O8
1010
1 . 1 1
1*I1
1.10
1010
1010
1*O9
I*O9
I*O8
I*O7
1 . 0 6
1*O5
1s04
1*O3
1.02
1.01
1 . 0 !
0 . 9 9
0 . 9 8
0.96
0 . 9 5
0 . 9 4
0093
0.92

cocPf$M)

0 . 5 0
O*5O
9.50
0 . 5 0
0 . 5 0
0.50
O*5O
0 . 5 0
O*5O
0 . 5 0
0 . 5 0
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
O*49
O*49
0.49
0.49
0.49
00+9
0 . 4 9
O*49
0.49
o.4q
o*4q
Q*5O
0850
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PACIFIC ENVIRON!4ENTAL  SERVICES
R E M 2  PHOTCICHEMICAL  NOCJEL  [4/11?7)

Ocs - 1986 IMpACT UITH  SALE+”-  1 0 0 %  TANKERING -  7/10
CUMULATIVE 1 TRAJECTORY - OXNARD LNG AND VACA TAR SANDS - PART 2 - 3 HRS
START  AT 1100, END A7”1400
EMISSIONS GRIOZ  V2DATA66.SALE48

TIME

1 1 . 0 0
11.17
11*34
11.50
11.67
11.84
12.00
1 2 . 1 7
1?*33
12.50
1 2 . 6 7
1 2 . 8 4
1 3 . 0 0
13.17
1 3 . 3 4
1 3 . 5 0
1 3 . 6 7
1 3 . 8 4
14.00

PDSITSON(XtYl

L7.0,  15.0
19.3, 16.5
21.5, 17.7
23.7,  i8.5
25.9, 19.0
26.o, 19.2
30.0, 19.0
32..1, 18.8
34.2, 19.2
36.3, 19.9
38.5, 21.2
40.8,+ 22.9
43.0, 2!5.0
45.4,;  27.1
47.8<;  28.8
50.2,:  30.0
52.8:  30.8
55.4~  31.1
58.1,  31.0

03(PPW4)

7.85
8.10
6.37
8.55
8.19
8.27
8 . 4 2
8 . 5 8
8 . 7 2
8 . 5 2
8 . 5 7
8 . 7 3
8.96
9 . 1 9
9 . 3 9
9 * 5 B
9 . 7 5
9 . 9 0

10.04

N02(PPHM)

2 . 5 8
2 . 5 7
2 . 5 5
2*62
3 . 2 4
3.+5
3 . 5 6
3 . 5 9
3 . 6 2
3 . 9 9
4.10
4 . 1 0
4 . 0 2
3 * 9 3
3 . 8 4
3 * 7 5
3.67
3 . 5 9
3 * 5 2

NO{PPHMI

0 . 3 4
0 . 3 3
0-32
0 . 3 3
0 . 4 3
0 . 4 4
0 . 4 5
0 . 4 4
0 . 4 5
0.51
0.51
0 . 4 9
0 . 4 7
O*45
0 . 4 3
O*4O
0 . 3 9
0 . 3 7
0 . 3 5

NMnc[PPMCt

0 . 9 2
0 . 9 2
0.91
O*9I
0.92
0.92
0.93
0.94
0.94
0.94
O*Q4
0.94
0.94
0.%
O*93
0.93
0.93
0.93
0.93

CO[PPM9

0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 0
0 . 5 1
0s52
0 . 5 3
0 . 5 3
O*54
0 . 5 4
0 . 5 5
0 . 5 5
O*55
0 . 5 5
0 . 5 5
0 . 5 5
0 . 5 5
0 . 5 5
0.54

KFLAG = 1

*

.
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PACIFIC ENVIRONMENTAL SERVICES
* REH2 PHOTOCMEHICAL  MODEL  (4/1?77)

Ocs - 1986 IHPACT NITIIOIIT  S A L E - 4 8  -  100t
CUMULATIVE 2 TRAJECTORY - ELK HILLS - PART

* “ START AT 0400s END AT 1100
ENISS1ONS  GRID:  0COATA86.SALE35T

TIPE

4 . 0 0
4 . 2 5
4.50
4 . 7 5
5*OO
5 . 2 5
5.50
5 . 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6.15
7.00
7 . 2 5
7050
7 . 7 5
0000
8.25
8 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9950
9 * 7 5

10,00
1 0 . 2 5
1 0 . 5 0
10.75
1 1 , 0 0

POSITION(XOY}

47.0*313.O
4 9 . 6 s 3 1 0 . 4
52.1B307.9
54.6s305.4
5 7 . 0 s 3 0 3 . 0
5 9 . 7 s 3 0 0 0 5
62m7~298.O
66.29295.5
70.oq293.o
7 3 . 7 s 2 9 0 . 8
76.8s289.2
79.2~288.3
81.0~288.O
8 2 . 9 s 2 8 7 . 7
85.1s286.5
89.59284.6
9 4 . 0 s 2 8 2 . 0
98.7B279.5

10209B278.2
106.3s278oO
1 0 9 , 0 s 2 7 9 . 0
1 1 1 . 7 s 2 8 0 . 1
114.8028003
110.2s279.4
1 2 2 . 1 s 2 7 8 . 0
126.2~276.4
13004c27600
134.69276.5
13q.lo278.0

03{PPHE> N02(PPHM)

1*OO
0 . 1 7
O*11
0 . 1 0
0.15
0,27
0 . 4 6
0 . 7 2
0098
1 . 2 4
1051
1.83
2,20
2 . 5 8
2.97
3 * 3 5
3 . 7 8
4 . 2 1
4.64
5 . 0 4
5 . 4 8
5*9O
6.32
6074
7 . 1 3
7* Iq
7.26
7 * 3 5
7 * 4 3

2 . 0 0
2 . 8 9
2 . 9 7
2.9Q
2.96
2 . 8 9
2079
2.67
2.60
2.58
2461
2 . 6 2
2 . 6 0
2 . 5 9
2.61
2.63
2.62
2.62
2 . 6 2
2 . 6 4
2.63
2 , 6 3
2.62
2.60
2 . 5 9
2 . 5 7
2.54
2.51
2.49

D-111

TANKEUING  -  7/10
&- 7 HRS

1,00
0.12
0 . 0 7
0011
0.21
0.32
O*43
O*54
0 . 6 0
0 . 6 1
0057
0 . 5 5
0.56
0 . S 6
0.52
0.48
O*47
0.46
O*45
0.42
0041
0.40
0 . 3 8
0 . 3 7
0.36
0 . 3 5
O*35
003s
O*35

NWHCCPPMC)

1 . 0 0
1 . 0 0
la 00
1000
1.00
AoOO
1*OO
1.00
1 . 0 0
0099
O*99
0 . 9 8
0 . 9 8
0 . 9 7
0.96
0 . 9 6
O*95
0 . 9 4
0.93
0 . 9 2
0 . 9 1
0. B9
0.86
0.87
0 . 8 6
0 . 8 5
0 . 8 5
0 . 8 4
0.84

CO(PPM)

0 . 5 0
O*5O
0 . 5 0
0 . 5 0
O*5O
0 . 5 0
0.50
0.50
0 . 5 0
0050
0 . 5 0
0 . 4 9
0.49
0.4’4
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
o*4~
0.49
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0049
0 . 4 9
0.49
0 . 4 9

.,. .
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PA’CIFIC  ENVlliONf4E’NTAL  SERVICES
., R!EM2  PHOTOCHEMiCAL  ‘ M O D E L  [4/1/771

~~ ~c:~;
-  1966 IMPACT ‘UI%+@h SAiE-48  -  100% TANKERING  -  7 / 1 0

CL@ULATIVE  2  TRAJ-ECTOR~  -’E[K Hit-i.  S -  PART  2  -  3 HRS
:“ST.IIRT AT 1100. ENd A T  1+.00’”

,.

@41ss10Ns’GRIO:  v20riTA8b=sAcF35,’ .-. . . .
.’. . . ., ,,..

.,. ,’,,
.,.,. ’ . ’ ,

TIME PO$IT’!ON(XSY) 03[PPtiM}

1 1.,0$)
11..1.-7>

, 11.:34 .’”
1 i. 50.,.. ~1=67.- :.

.1:1.83
1 2 . 0 0
12.17
12-33
12-50
12.67
12-03
13000
13.17
1 3 . 3 3
}3.50
1 3 . 6 7
13*83
1 4 . 0 0

19.o”i  1 2 * O
2L09*  13-3
24*4v 1403
26a7p  t5s0
28*7$ 15-6
30.50 1 5 . 9
32.0? 1 6 . 0
33.59 1 6 . 0
35.4,’ 1 6 . 2
3 7 . 6 ,  1 6 . 5
4 0 . 0 ,  16.8
4 2 . 9 ;  1 7 . 4
4 6 . 0 ,  1 8 . 0
49.2, 18.8
52.Oq’  1 9 . 6
5 4 . 5 ,  2 0 . s
56.6J”’  21.6
!58.5+”  22.7
60.0+ 2 4 . 0

+5 ‘“
7*.6,6  ,;.

7;86’
? . 8 2
7-86
.7 ● 98
‘8 .13
8-29
8-47”
8*63
8-77
8-90’
9;01
9.02
9.’io
9 . 2 0
9 . ? 7
9 . 3 3
9 . 3 8

N02(PP:HM} NO(PPHM)

2 . 4 9
2 . 4 7
2 . 5 0
2 . 7 1
2 . 8 8
2 . 9 9
3 . 0 7
3.08
3 . 0 6
3 . 0 4
3*02
3 . 0 0
2 . 9 8
3 . 0 5
3 . 0 6
3 . 0 3
3.02
3 . 0 2
3 . 0 2

:0.3”5
‘0.34
“ ’ 0 . 3 4
,0,.37’”
0 . 3 9
0 . 4 0
0 . 4 0
0 . 3 9
0m38
O*37
0-36
0 . 3 5
0 . 3 5
0-36
0 . 3 5
0 . 3 4
0 . 3 3
0 . 3 3
0-32

.,., .. -.:,...:
,:.’

. ..-.?,,

NMHC(’PPHCI

‘o.k4
0 . 8 3
0 . 8 5
0 . 9 2
0 . 9 3
0 . 9 2
0 . 9 1
0 . 9 0
0 . 8 9
0 . 8 7
O.ae
0 . 8 5
0 . 8 5
0 . 8 4
0 . 8 3
0 . 8 3
0 . 8 2
0 . 8 1
0 . 8 1

0 . 4 9
0 . 4 9
0 . 5 0
0.50
0 . 5 1
0 . 5 2
0 . 5 3
O*53
0 . 5 3
0 . 5 3
0 . 5 3
0 . 5 4
0 . 5 4
0 . 5 5
0 . 5 5
0 . 5 5
0 . 5 5
0 . 5 5
0 . 5 6

*

u

. . .. .- .:...: . “.”,.... . . -
. . . . . . . . . . . .

*
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PACIFIC ENVIRONMENTAL SERVICES
REMz  PHOTOCHEM!CAL  MOOE1 {4/1/?71

Ocs - 19B6 lMOArT  uITH  SALF-48  -  100%  TANKER[NG  -  7/LO
~U~lltA71VE  2 T9AJCC-ORY - ELK H I L L S  -  PART 1 - 

7  HRS
START 4T 0400, WC AT 1100
EMISSI!3N< GRID: 0CDA~A86.SALE48T

4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00
6.25
h. 50
6 . 7 5
7.09
7 . 2 5
7 . 5 0
7.75
8.00
9 . 2 5
8 . 5 0
Fl*75
9.00
9. 2!5
9 . 5 0
9 . 7 5

10.00
10.25
10.50
1 0 . 7 5
1.1.00

POSTTICN(X,YI

4 7 . 0 , 3 1 3 . 0
4 9 . 6 , 3 1 0 . 4
5 ? . 1 , 3 0 7 . 9
5 4 . 6 , 3 0 5 . 4
5 7 . 0 , 3 0 3 . 0
5Q.7,300.5
6 ? . 7 , 2 9 8 . 0
6 6 . 2 , 2 9 5 . 5
7 0 . 0 , 2 9 3 . 0
7 3 . 7 , 2 9 0 . 8
7 6 . 8 , 2 8 9 . 7
7 9 . 2 , 2 8 9 . 3
8 1 . 0 , 2 8 8 . 0
8 2 , 9 , 2 8 7 . 7
8 5 . 7 , 2 8 6 . 5
8 9 . 4 , 2 8 4 . 6
9 4 . 0 , 2 8 2 . 0
9 S . 8 , 2 7 9 . 5

1 0 2 . 8 , 2 7 8 . 2
1 0 6 . 2 , 2 7 8 . 0
10Q.O,279.O
1 1 1 . 7 . ? 8 0 . 1
1 1 4 . 7 , 2 8 0 . 3
1 1 8 . 2 , ? 7 9 . 6
1 ? 2 . 0 , 2 7 8 . 0
1 2 6 . 1 s 2 7 6 . 5
1 3 0 . 3 , ? 7 6 . 0
1 3 4 . 7 , 2 7 6 . 5
139.1,278.0

03(PPHM)

1 . 0 0
o.k7
O*11
0.11
0.16
9*28
0.67
0.74
O*Q9
1.26
1.53
1.87
2.26
2.60
3.08
3.50
3.96
4.42
4.87
5.31
5.78
6.?4
6.69
7.13
7.54
7.60
7.66
7.75
7.84

NC?IPOW)

2*OO
2 . 8 9
2 . 9 7
2.9q
2 . 9 6
2 . 8 9
2 . 8 0
2 . 6 8
2 . 6 4
2 . 6 4
2 . 6 8
2 . 7 0
2 . 6 8
2 . 6 8
2 . 7 0
2.72
2 . 7 2
2 . 7 2
2.71
2 * 7 3
2 . 7 2
2 . 7 2
2 . 7 1
2 . 6 9
2 . 6 9
2 . 6 7
2 . 6 5
2.61
2 . 5 8

NO(PPHM)

1 . 0 0
0.12
0 . 0 7
0.11
0 . 2 0
0 . 3 1
0 . 4 2
0 . 5 4
0 . 6 0
0 . 6 2
0 . 5 8
0 . 5 6
0 . 5 7
0 . 5 6
0 . 5 2
0 . 4 8
0 . 4 7
0 . 4 5
0.44
0 . 4 1
0 . 4 0
0 . 3 9
0 . 3 7
0 . 3 6
0 . 3 4
0 . 3 5
0 . 3 5
0 . 3 4
0 . 3 4

NMHC(PPMC)

1 . 0 0
1 . 0 0
1 . 0 2
1.05
1.08
1*1O
1.11
1 . 1 1
1 . 1 0
1.lC
1 . 1 0
1 . 0 9
1 . 0 9
1 . 0 0
1 . 0 7
1 . 0 6
1 . 0 5
1 . 0 4
1 . 0 3
1.02
1*O1
1 . 0 0
0 . 9 9
0 . 9 8
0 . 9 6
O*95
0 . 9 4
0 . 9 3
0 . 9 2

O*5O
0 . 5 0
O*5O
0.53
O*5O
0.!50
0 . 5 0
0 . 5 0
0 . 5 0
O*5O
0 . 5 0
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
0 . 4 9
O*49
0 . 4 9
0 . 5 0
0 . 5 0

Kc~&G = 1

9

*
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PACIFIC ENVI130NHSNTAL  SERVICES

.

ltlll!2 PHOTOCHEHICAL  I!ODXL [4/1/77)

OH - 1986 IMPACT iiITH SALE-48”- 100% TANKERIHG - 7/10
CUMULATIVE 2 TBAJECTQRY  - ELKHILLS - PART 2 - 3 HRS
START AT 1100; BHD AT 1400
EMISSIONS GRID: V2DATA86.SAl.EQ8

TI!!E

?3.00
$1.97
1 1 . 3 3
11.50
11.67
11.80
12.00
12.17
1 2 . 3 3
92.50
12.67
1 2 . 8 3
?3.00
1 3 . 1 7
13. 3U
1 3 . 5 0
13.67
13.83
14.00

POSITION IX,Y)

19-0, 12.0
21.9, 13.3
2U.Q, 14.3
26.7, 15.0
28.7. 15.6
30.5, 15.9
32.0, 16.0
33.5. 16.0
35.U, t6.2
37.6, 16.5
00.1,  16.9
42.9, 17.4
46.0. 18.0
69.1, 18.7
52.0, 19.6
5Q.5. 20.6
56.6, 21.6
58.5, 22.7
60-0, 24.0

03(PPHH)”

7.84
8.09
&29
8.26
8.31
8.64
8.60
&76
8.93
9.10
9.24
9.37
9.48
9. Q9
9.57
9.67
9.75
9.80
9.85

N02(PPH?I)

2.58
2.56
2.58
2.79
2.96
3.07
3.14
3.15
3.13
3.11
3.08
3.06
3.04
3.10
3.11
3.07
3.06
3.05
3.05

NOIPPHH)

0.34
0.33
0.33
0.36
0.38
0.39
0.39
0.38
0.37
0.36
0.35
0.34
0.34
0.34
0.3Q
0.33
0.32
0.32
0.31

*

N?lHC(PPCICj

0.92
0.91
0.93
1.00
1.01
1.00
0 . 9 9
0 . 9 6
0 . 9 6
0 . 9 5
0 . 9 4
0 . 9 3
0 . 9 2
0 . 9 2
0 . 9 1
0 . 9 0
0 . 9 0
0 . 8 9
0 . 8 8

co (PPH)

0.50
0.50
0.50
0.50
0.51
0.52
0.53
0.53
0.54
0.54
0.54
0.54
0.54
0.55
0.55
0.55
0.55
0.56
0.56

KFLAG  = 1
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PAC!FIC  ENVIRONMENTAL SERVICES
REM2  PHOTOCHEMICAL MODEL (4/1{?7!

iw.s - 1986  [NPACT UITHOUT S A L E - 4 8  -  100% TANKERING -  7{25
CIJIMJLATIVE 3 T r a j e c t o r y  -  soHIO  TERMINAL -  P A R T  1 - 3 HRS
SThRT AT 0300. END AT 0600
EMISSIONS 6$10: 0COATA86.SALE35T

TIME

3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00

POSITION(X9Y} 03{PPHM}

2 4 5 . 0 , 2 0 6 . 0 1 . 0 0
2 4 5 . 0 , 2 0 8 . 3 0 . 0 0
245.O*21O.5 0.00
2 4 5 . 0 . 2 1 2 . 8 0 . 0 0
2 4 5 . 0 , 2 1 5 . 0 0 . 0 0
2 4 4 . 7 , 2 1 7 . 1 0 . 0 0
2 4 4 . 0 , 2 1 8 . 8 0.01
2 6 2 . 7 , 2 2 0 . 1 0 . 0 0
2 4 1 . 0 , 2 2 1 . 0 0 . 0 3
2 3 9 . 3 , 2 2 2 . 1 0 . 0 3
2 3 8 . 3 . 2 2 3 . 8 0 . 1 2
237.8v226.1 0 . 2 8
2 3 8 . 0 , 2 2 9 . 0 0 . 4 6

KFL&G  = 1

N02{PPHMI

4 . 0 0
5 . 0 7
5 . 0 9
5.10
5 . 1 0
5.OQ
5 . 0 8
5 . 0 9
5 * 0 5
5 . 0 6
5 . 0 2
5 . 0 0
5.06

NO(PPHM)

3 . 0 0
1 * 9 4
1 . 9 2
1 . 9 3
1 . 9 6
1 . 9 8
2 . 0 1
2 . 0 1
2 . 0 4
2 . 0 3
2 . 0 6
2 . 0 7
1.99

NMHC(PPMC)

2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
2 . 0 0
1 . 9 9
1 . 9 9
1 . 9 9
1.99
1 . 9 8
1 . 9 8
1.97

CUIPPM)

2 . 0 0
2*O1
2 . 0 1
2 . 0 1
2 . 0 1
2.01
2 . 0 0
2 . 0 0
2 . 0 0
2*OO
1 . 9 9

1 * 9 9
1 . 9 9

I
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PAC!FIC  ENVIRONMENTAL SERVICES
REM2 PHOT(ICHEMICAL  PODEL

Ors  - L986 lMPACT  UITHOUT S A L E - 4 8  -  1 0 0 X  TANKERING -  7 / 2 5
CUMUL4T!VE 3 TRAJECTORY - SOH1O TERMINAL - PART z - 11 liRS
STAQT  AT (?600,  END bT 1 7 0 0
F141SSIONS  GRID:  LADATT86.SALE35

TTMF

6.00
6 . 2 5
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
8 . 7 5
8 . 5 0
8 . 7 5
9.00
9 . 2 5
9.50
9.75

1 0 . 0 0
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
1 1 . 0 0
1 1 . 2 5
1 1 . 5 0
1 1 . 7 5
1 2 . 0 0
1 2 . 2 5
1 2 . 5 0
1 2 . 7 5
13.00
1 3 . 2 5
13.50
13.75
14000
1 4 . 2 5
1 4 . 5 0
1 4 . 7 5
1 5 . 0 0
15.25
1 5 . 5 0
15.75
1 6 . 0 0
1 6 . 2 5
16.50
1 6 . 7 5
1 7 . 0 0

POSITIONtX,Yl

2 5 . 5 ,  1 0 . 6
25.,7, 1 2 . 5
2 5 . 8 ,  14.0
2 5 . 7 ,  1 5 . 3
2 5 . 5 .  1 6 . 2
2 5 . 3 ,  1 7 . 1
25.2, 1 8 . 2
25.3, 19.6
2 5 . 5 ,  2 1 . 2
25.8,  2 2 . 7
2 6 . 0 ,  2 3 . 8
2 6 . 1 ,  2 4 . 6
26.1,  2 4 . 9
2 6 . 3 ,  2 5 . 3
26.7, 2 6 . 0
27e’5, 2 7 . 1
2 8 . 6 ,  2 8 . 7
29.7,  3 0 . 2
3 0 . 3 ,  3 1 . 3
3 0 . 6 ,  3 2 . 0
30.5, 3 2 . 4
3 0 . 4 ,  3 2 . 6
3 0 . 8 ,  3 3 . 2
31.6, 3 3 . 9
33;0, 3 4 . 9
3 4 . 4 ,  3 5 . 9
3 5 . 5 ,  3 6 . 1
3 6 . 2 ,  3 7 . 4
36.7, 3 8 . 0
37.3, 3 8 . 5
3 8 . . 6 ,  3 9 . 1
40.4, 3 9 . 7
4 2 . 9 ,  4 0 . 5
4 5 . 3 *  4 1 . 1
4 6 . 9 ,  4 1 . 4
4 7 . 8 ,  4 1 . 4
4 7 . 9 ,  4 1 . 1
4 8 . 0 ,  4 0 . 6
4 9 . . 0 ,  4 0 . 3
5 0 . 8 ,  4 0 . 0
5 3 . 5 1  3 9 . 8
5 6 . 1 ,  3 9 . 6
5 7 . 7 ,  3 9 . 2
5 8 . 2 ,  3 0 . 6
57.8, 3 8 . 0

03(PPW)

0 . 4 6
0 . 5 1
O * 6 6
0.79
0 . 7 3
0 . 4 9
0 . 5 0
O * 7 7
1 . 2 7
2 . 0 4
3*1~
4 . 6 6
6 . 2 9
7 . 9 6
9 * 5 8

11.04
1 2 . 4 2
1 3 * 4 O
1 4 . 2 7
1 5 . 1 9
1 6 . 0 2
1 6 . 7 8
17.49
1 8 . 1 0
1 8 * 4 9
1 6 . 3 9
18.40
1 8 . 5 0
18.61
1 8 . 7 5
18.87
1 8 . 9 7
1 9 . 0 4
19.87
2 0 . 6 3
2 1 . 3 2
2 1 . 9 5
2 2 . 4 6
2 2 . 9 4
2 3 . 3 9
2 3 . 7 9
2 4 . 1 1
2 4 . 3 7
2 4 . 5 9
2 4 . 7 4

NI12(PPHM)

5 . 0 6
5 . 2 3
5 . 5 6
6 . 1 4
7.11
8 . 7 0

11.18
14.13
17.29
19.38
2 0 . 7 0
21.31
21.44
2 1 . 3 0
2 1 . 0 2
2 0 . 7 0
2 0 . 3 0
19.72
19. Iq
18.55
17.93
17.32
1 6 . 7 0
16.11
15.70
1 5 . 1 4
1 4 . 5 6
1 3 . 9 6
13.39
12.85
1 2 . 3 3
11.86
11.44
11.22
1 0 . 9 7
10.71
10.4?
10.16
9 . 9 2
9 . 6 7
9 . 4 6
9 . 2 9
9 . 1 7
9 . 0 5
8 . 9 9

NO(PPHM}

I * 9 9
2 . 1 4
2 . 6 5
2 . 9 1
4 . 6 1
9 . 7 6

1 3 . 3 7
k2.20

9 . 7 1
6 . 9 8
5 . 0 0
3 . 7 3
2 . 9 2
2 . 3 8
2*O1
1.76
1 . 6 0
1 . 4 6
1 . 3 5
1 . 2 5
1.15
1.07
0 . 9 9
o.q3
0 . 8 9
0 . 8 7
0 . 8 3
0 . 8 0
0 . 7 4
0 . 7 0
0 . 6 7
0.62
0 . 5 9
0 . 5 5
O*5O
0 . 4 5
0 . 4 2
0 . 3 8
0 . 3 4
0 . 3 1
0 . 3 0
0 . 2 8
0 . 2 3
0 . 2 2
0 . 1 8

NMHC[pPMC}

1 . 9 7
1 . 9 9
2.01
2 . 0 4
2 . 1 1
2 . 2 7
2 . 3 9
2 . 4 2
2 . 4 3
2 . 4 1
2 . 3 6
2 . 3 2
2.27
2 . 2 3
2.19
2.15
2 . 1 2
2 . 0 9
2 . 0 7
2 . 0 4
2 . 0 2
1 . 9 9
1 . 9 6
1 . 9 4
1 . 9 2
1 . 9 1
1 . 9 0
1 . 8 9
1 . 8 8
1 . 8 6
1.85
1.03
1 . 8 2
1.8C
1.79
1 . 7 ?
1.76
1 . 7 5
1.75
1 . 7 5
1 . 7 6
1.76
1 . 7 7
1 . 7 8
1.76

(4/1/771 ●

co{  P$W 1

1.99
2.00
2.02
2.03
2.06
2.10
2.16
2.23
2.26
2.28
2.29
2.31
2.32
2.33
2.34
2.35
2.36
2.36
2.37
2.37
2.37
2.37
2.37
2.37
2.38
2.38
2.37
2.37
2.36
2.35
2.34
2.33
2.33
2.33
2.33
2.34
2.,34
2.34
2.35
2.35
2’.36
2.36
2.37
2.38
2.38

*
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PACIFIC  ENVIRONMENTAL SERVICES
RE~2 PHCITCICI+EMICAL  POOEL (4111771

OC5  - 1Q86  I~PAC7  lJITH SA!F-48 -  1 0 0 %  TANKERING  -  7 / 2 5
CUWL4TIW  3 TRA.JE~TO?Y  - SOHIO T E R M I N A L  - P A R T  1  - 3 H R S
STAQT  ET 0300,  EWD bT 0 6 0 0
EMl~SI@NS  GR[~: flCrATA86.ShLE48T

3.00
3.25
3.50
3.75
4. o@
4.?5
4.50
4.75
5.00
5.25
5.50
5.75
6.00

PIYSITION(X,Y)

2 4 5 . 0 , 2 0 6 . 0
2 4 5 . 0 , ? 0 6 . 3
2 4 5 . 0 , 2 1 0 . 5
2 4 5 . 0 , 2 1 2 . 8
245.@,215.O
,?44.7,217.1
2 4 4 . 0 , 2 1 8 . 8
2 4 2 . 7 , ? 2 0 . 1
2 4 1 . 0 , 2 2 1 . 0
? 3 9 . 3 , 2 2 2 . 1
2 3 8 . 3 , 2 2 3 . 8
2 3 7 . 8 , 2 2 6 . 1
2 3 8 . 0 , 7 2 9 . 0

03(PPHM)

1.00
O.ocl
0.00
0.00
0.00
0.00
0.01
0.00
0.03
0.03
0.12
0.28
0 . 4 6

NC2(PPHM)

4 . 0 0
5 . 0 6
5 . 0 9
5 . 1 0
5 . 1 1
5 . 1 1
5 . 1 0
5 . 1 2
5 . 0 9
5 . 1 1
5 . 0 8
5 . 0 7
5 . 1 5

NO(Q9HMI

3 . 0 0
1 . 9 6
1 . 9 5
1 . 9 6
1.99
2 . 0 2
2 . 0 5
2 . 0 6
2 . 1 0
2 . 0 9
2 . 1 2
2 . 1 3
2 . 0 4

NMHC(PPMC)

2*OC
2*OC
2 . 0 1
2 . 0 2
2 . 0 3
2 . 0 5
2*O6
2 . 0 7
2 . 0 7
2.01
2 . 0 8
2.01
2 . 0 7

CO(P~Ml

2.00
2.00
2*OO
2.00
2.00
2.00
?.00
2.00
2.03
2.00
2.00
2.00
2.00
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PACIFIC ENVIRONMENTAL SERVICES

REH2 -PHOTOCHEMICAL  PODEL-  {4/1/77)

Ocs - 1 9 8 6  IMPACT  W I T H  SAL’@48  -  100% TANKERXNG  -  7 / 2 5
C U M U L A T I V E  3 TRSJ’ECTORY  - SOHIO  TERMINAL -  PART 2  -  11 H R S
S T A R T  61 0600, END AT 1700
EMISS1ONS GRID:  LbCATT86.SALEk8

TIME

6.00
6. ?5
6.50
6.75
7.00
7.25
7.50
7.75
8.00
8.25
8.50
8.75
9.00
9.25
9.50
9.75
10*OO
10.25
10.50
10.75
11.00
11.25
11*5O
11.75
12.00
12.25
12.50
12.75
13.00
13.25
13.50
13.75
14.00
14.25
14.50
14.75
15.00
15.25
15.50
15.75
16.00
16.25
16.50
16.75
17.00

PC)SITION(X,Y)

2 5 . 5 ,  1 0 . 6
.25.7. k2.5
2 5 . 8 ,  14.0
2 5 . 7 ,  15.3
25.5, 16.2
25.3. 17.1
25.2s 18.2
25.3, 19.6
25.5, 21.2
25.8. 22.7
26.0, 23.8
26.1, 24.6
26.1, 24.9
26.3* 25.3
26.79, 26.0
27.5* 27.1
28.6* 28.7
29.7i 30.2
30.3? 31.3
30.6+ 32.0
30.5, 32.4
30.4, 32.6
30.8i 33.2
31.6+ 33.9
33.0, 34.9
34.49 35.9
35.4* 36.7
36.2, 37.4
36.7, 38.0
37.3, 38.5
38.6, 39.1
40.4, 39.7
42.9v 40.4
+5.3, 41.1
46.9, 41.4
47.8, 41.4
47.9* 41.1
48.0, 40.6
49.0, 40.3
50.8, 40.0
53.5, 39.8
56.1, 39.6
57.7. 39.2
58.2, 36.6
57.8, 38.0

03( PPHM)

0 . 4 6
0 . 5 1
0 . 6 7
0 . 8 1
0 . 7 5
0 . 5 1
0 . 5 1
0 . 8 2
1 . 3 6
2 . 2 5
3 . 4 9
5 . 0 2
6 . 6 9
8 . 3 0
9 . 9 9

11.46
1 2 . 8 3
1 3 . 8 2
14.66
1 5 . 5 7
1 6 . 4 1
1 7 . 1 7
1 7 . 8 8
1 8 . 4 8 ’
1 8 . 8 6
1 8 . 7 3
1 8 . 7 3
1 8 . 8 1
1 8 . 9 3
1 9 . 0 7
19.17
1 9 . 2 5
1 9 . 3 3
2 0 . 1 7
2 0 . 9 4
2 1 . 6 4
2 2 . 2 6
:;?;:

2 3 . 7 2
2 4 . 1 2
2 4 . 4 4
2 4 < 6 8
2 4 . 8 9
2 5 . 0 3

N02(PPHMI

5 . 1 5
5 . 3 3
5 . 6 8
6 . 2 8
7 . 2 9
8 . 9 6

11.61
14.64
1 7 . 8 4
19.84
21.01
21.52
2 1 . 5 9
21.42
2A.1O
2 0 . 7 6
2 0 . 3 6
19.75
19.21
1 8 . 5 7
17.93
17.31
1 6 . 6 8
1 6 . 1 0
1 5 . 6 8
1 5 . 1 3
14.54
13.97
13.39
12.83
12.33
1 1 . 8 6
11.43
11.22’
1 0 . 9 6
10.69
10.41
1 0 . 1 4
9 . 8 8
9 . 6 3
9 . 4 1
9 . 2 5
9.12
8 . 9 9
8 . 9 2

D-118

NO{PPHM)

2 . 0 4
2 . 1 8
2 . 6 7
2.91
4 . 5 6
9 . 6 4

13.09
11.80

9 . 2 4
6 . 5 8
4 . 7 5
3 . 5 6
2 . 8 0
2 . 2 8
1 . 9 4
1.71
1.54
1 . 4 1
1 . 3 2
1 . 2 2
1 . 1 2
1 . 0 6
0 . 9 6
0 . 9 2
0 . 8 8
0 . 8 6
0 . 8 3
0 . 7 7
0 . 7 3
0 . 7 0
0 . 6 6
0.61
0 . 5 8
0 . 5 4
o.4~
0 . 4 5
0 . 4 0
0 . 3 7
0 . 3 5
0 . 3 1
0 . 2 9
0 . 2 7
0,23
0 . 2 1
0 . 1 9

NMHC(PPMC)

2 . 0 7
2 . 0 9
2 . 1 1
2 . 1 4
2 . 2 1
2 . 3 6
2.4s
2 . 5 1
2*S2
2 . 5 0
2 . 4 5
2 . 4 1
2 . 3 6
2 . 3 1
2 . 2 7
2 . 2 3
2 . 2 0
2 . 1 7
2 . 1 5
2 . 1 2
2 . 0 9
2 . 0 6
2 . 0 4
2 . 0 1
2 . 0 0
1.99
1.98
1 . 9 7
1 * 9 5
1.94
1 . 9 2
1 . 9 0
1.89
1.8?
1 . 8 6
1.84
1 . 8 3
1.82
1 . 8 2
1 . 8 2
1 . 8 2
1.83
1 . 8 4
1.84
1.85

CO(PPMI

2 . 0 0
2 . 0 1
2 . 0 3
2 . 0 5
2 . 0 7
2.11
2 . 1 7
2 . 2 4
2 . 2 7
2 . 2 8
2 . 3 0
2 . 3 2
2 . 3 3
2 . 3 4
2 . 3 5
2 . 3 6
2 . 3 7
2 . 3 7
2 . 3 8
2 . 3 8
2 . 3 8
2 . 3 8
2 . 3 8
2 . 3 8
2.39
2 . 3 9
2 . 3 8
2 . 3 8
2 . 3 7
2 . 3 6
2 . 3 5
2 . 3 4
2 . 3 3
2 . 3 4
2 . 3 4
2 . 3 5
2 . 3 5
2 . 3 5
2 . 3 6
2.36
2 . 3 6
2 . 3 7
2 . 3 8
2 . 3 5
2 . 3 9

*
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P A C I F I C  EIWIROHllSllTAL  SERVICES
Rl?82 PHOTOCHSHICAL  R13DEI. .“ . .. . . .

Ocs - 1986 IHPACT WITHOUT SALE-UEI - 100% TAMKEXIHG  - 2/26
SANTA HARIA 1 TflAJKCTORY  - POI?lT COUCBPTIOH LUG - PART 1 - ?1 RBS
START AT 1800, END AT 0500
!!HISSIONS  GRID: 0CDATA86.SALIS35T

l’IHE

1 8 . 0 0
18-25
1 8 . 5 0
1 8 . 7 5
1 9 . 0 0
19.25
19.50
19.75
2 0 . 0 0
2 0 . 2 5
2 0 . 5 0
7 0 . 7 5
2 1 . 0 0
2 1 . 2 5
2 1 . 5 0
2 1 . 7 5
2 2 . 0 0
2 2 . 2 5
2 2 . 5 0
22.75
23.00
23.25
23.50
23.75
24.00
2u.25
2fb.50
24.75
25.00
25.25
25.50
25.75
26.00
26.25
26.50
26.75
27.00
27.25
27.50
27.75
28.00
28.25
28.50
28.75
29.00

POSITION(X,T)

llU.0,288.O
1 1 1 . 2 , 2 8 8 . 1
108.4,288.3
1 0 5 . 7 , 2 8 8 . 6
1 0 3 . 0 , 2 8 9 . 0
1 0 0 . 3 , 2 8 9 . 5

9 7 . 5 , 2 9 0 . 0
9u.8,290.5
92.C),291.  O
8 9 . 1 , 2 9 1 . 5
8 6 . 2 . 2 9 2 . 0
8 3 . 1 , 2 9 2 . 5
8 0 . 0 , 2 9 3 . 0
7 6 . 9 , 2 9 3 . 5
7U.0,291J.O
71.u,29U.5
6 9 . 0 , 2 9 5 . 0
66.b,295.5
6 4 . 0 . 2 9 6 . 0
6 1 . 1 , 2 9 6 . 5
5 8 . 0 , 2 9 7 . 0
5 5 . 0 , 2 9 7 . 7
5 2 . 5 , 2 9 8 . 8
5 0 . 5 , 3 0 0 . 2
U9.0,302.O
4 7 . 6 , 3 0 3 . 8
4 6 . 0 , 3 0 5 . 0
4 4 . 1 , 3 0 5 . 8
U2.0,306.O
4 0 . 0 , 3 0 6 . 5
3 8 . 3 , 3 0 7 . 8
3 7 . 0 , 3 1 0 . 0
3 6 . 0 , 3 1 3 . 0
3 5 . 2 , 3 1 5 . 9
3U.2,317.5
3 3 . 2 , 3 1 7 . 9
3 2 . 0 , 3 1 7 . 0
3 0 . 8 , 3 1 6 . 3
2 9 . 6 , 3 1 7 . 3
2 8 . 3 , 3 1 9 . 9
27.0,32Q.I
2 5 . 8 , 3 2 8 . 2
2Q.7,330.8
2 3 . 8 , 3 3 1 . 7
2 3 . 0 , 3 3 1 . 1

03(PPHH)

1 . 0 0
0.17
0 . 1 1
0 . 0 9
0 . 0 8
0 . 0 7
0 . 0 7
0 . 0 7
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 5
0 . 0 5
0. Ou
0.04
0 . 0 4
0 . 0 3
0 . 0 3
0 . 0 3
0 . 0 3
0 . 0 2
0 . 0 2
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0

lio2(PPHmJ

4 . 0 0
4 . 8 8
U.96
6 . 9 9
5 . 0 1
5 . 0 2
5 . 0 3
5 . 0 4
5 . 0 4
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 5
5 . 0 6
5 . 0 7
5 . 0 8
5 . 0 9
5 . 0 9
5 . 1 0
5 . 1 1
5 . 1 1
5 . 1 2
5 . 1 3
5 . 1 4
5 . 1 5
5 . 1 6
5 . 1 7
5 . 1 8
5 . 1 8
5 . 1 9
5 . 1 9
5 . 2 0
5 . 2 0
5 . 2 0
5 . 2 0

IYO(PPIIA!)

1.00
0.12
0.05
0.03
0.03
0.02
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.04
0.06
0.07
0.09
0 . 1 0
0 . 1 1
0 . 1 1
0 . 1 2
0 . 1 1
0 . 1 1
0 . 1 1
0 . 1 1
0 . 1 0

EHHC(PPMC)

1.00
1.00
1.00
1 . 0 0
1.00
1 . 0 0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 . 0 0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 . 0 0
1.00
1.00
1.00
1 . 0 0
1.00
f.oo
1.00
1.00
1 . 0 0
1 . 0 0
1.00
1.00
1.00
1.00
1.00
1 . 0 0
1 . 0 0
1.00
1.00
1.00
1.00

[ 4 / 1 / / / )

co (PPH)

1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1.00
1*OO
1.00
1.00
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1.00
3.00
1 . 0 0
1.00
1 . 0 0
1 . 0 0
1.00
1 . 0 0
1.00
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PACIFXC Eili180MilBUT~L  SE8VICES

IIEH2 PUOTOCHMIXCAL  MODEL (4/1/77J

Ocs - 1986 XRPACT WITHOUT SALE-48 - ‘i005’TAWiCERItIG  -  2/28
SkNTA I!ARIA  1“ TRAJECTORY - POINT  CONCEPTION LUG - PART 2 - 6 IIRS
START AT 0500, END AT ‘11OO
I!HISSIONS  GRID:”•  CDATA86.S&LE35T

TINE

5.00
5.25
5.50
5 . 7 5
b.00
6 . 2 5
6 . 5 0
b . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
8 . 2 5
8 . S 0
8 . 7 5
9 . 0 0
9 . 2 5
9.50
9 . 7 5

1 0 . 0 0
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
11.00

POSXTION{X.Y) 03(PPffH)

2 3 . 0 . 3 3 1 . 0 0 . 0 0
22.2,330.Q 0 . 0 0
2 1 . 0 . 3 3 1 . 8 0:00
1 9 . 7 , 3 3 4 . 9 0 . 0 0
1 8 . 0 , 3 4 0 . 0 0 . 0 0
1 6 . 5 . 3 4 5 . 1 0 . 0 0
1 5 . 7 , 3 4 8 . 5 0 . 3 0
1 5 . 5 , 3 5 0 . 1 0 . 5 5
1 6 . 0 . 3 5 0 . 0 0 . 7 4
1 6 . 6 , 3 4 9 . 9 0 . 9 0
1 6 . 8 . 3 5 1 . 8 1 . 2 0
16.&,355.5 1 . 6 1
1 6 . 0 ” , 3 6 1 . 1 2 . 0 1
15.5.,,366.6 2 . 3 4
1 5 . 5 , 3 7 0 . 3 2 . 6 7
16.0:372.1 3 . 1 1
1 7 . 0 8 3 7 2 . 0 3 . 5 4
18.b,371.f4 3 . 9 8
2 0 . 8 , 3 7 1 . 7 U.JJ1
2 3 . 6 , 3 7 2 . 9 U.8Q
2 7 . 0 , 3 7 5 . 0 5 . 3 0
30-5~376.6 5 . 8 4
3 3 . 3 , 3 7 7 . 0 6 . 3 6
3 5 . 5 5 3 7 5 . 7 6 . 8 7
3 7 . 0 , 3 7 2 . 9 7 . 3 6

uo2(PPiim)

5 . 2 0
5*20
5 . 2 0
5 . 2 0
S.20
5 . 2 0
4 . 9 2
4 . 7 3
4 . 6 7
0.69
4.61
4.49
4.44
U.46
4’.52
4.Q9
4.48
4’.48
4 . 4 0
4.49
4.48
4.47
4.46
U.45
4 . 4 3

BO(PPHH)

0 . 1 0
0 . 1 0
0 . 1 0
0 . 1 0
0 . 1 0
0 . 1 0
0 . 3 8
0 . 5 6
0.62
0 . 6 0
0 . 6 7
0 . 7 8
0 . 8 2
0 . 7 7
0 . 7 0
0 . 7 1
0 . 7 0
0 . 6 8
0 . 6 6
0 . 6 1
0 . 6 0
0 . 5 7
0.s4
0 . 5 1
0 . 4 7

NNRC(PPUC)

1.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
0 . 9 9
0 . 9 9
0 . 9 9
0 . 9 8
0.98
0.97
0.96
0 . 9 6
0 . 9 5
0 . 9 4
0 . 9 3
0 . 9 2
0 . 9 1
0 . 9 0
0 . 8 9

co (PPFl)

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

u

KFLAG = 1

*
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PACIFIC B!WIBORMBSTAL  SERVICES
8YJM2 PUOTOCREllICAL  IMDEL { 4 / 1 / 7 7 )

Ocs - 1986 IllP&CT UITH SALE-88 - 100% TAUKERIIIG  - 2/28
SANTA HARIA 1 TRAJECTORY - POINT COUCBPTIOU  LUG - PART 1 - 11 HBS
STkRT AT 1800, END AT 0500
EllISSIONS GRID: 0CDATA86.SAL?M8T

TIBE

1 8 . 0 0
1 8 . 2 5
1 8 . 5 0
1 8 . 7 5
1 9 . 0 0
19.25
1 9 . 5 0
19.75
2 0 . 0 0
2 0 . 2 5
2 0 . 5 0
2 0 . 7 5
2 1 . 0 0
2 1 . 2 5
2 1 . 5 0
2 1 . 7 5
2 2 . 0 0
2 2 . 2 5
2 2 . 5 0
2 2 . 7 5
2 3 . 0 0
2 3 . 2 5
2 3 . 5 0
2 3 . 7 S
2 4 . 0 0
24.25
2U. 50
2U.75
2 5 . 0 0
2 5 . 2 5
2 5 . 5 0
2 5 . 7 5
2 6 . 0 0
2 6 . 2 5
2 6 . 5 0
2 6 . 7 5
2 7 . 0 0
2 7 . 2 5
2 7 . 5 0
2 7 . 7 5
2 8 . 0 0
2 8 . 2 5
2 8 . 5 0
2 8 . 7 5
2 9 . 0 0

POSITION(X,Y)

114.0,288.0
111.2,288.1
108.4.288.3
105.7,288.6
103.0,289.0
100.3,289.5
97.5,290.0
94.8,290.5
92.0,291.0
89.1,291.5
86.2,292.0
83.1,292.5
80.0,293.0
76.9,293.5
7U.0,29b.O
71.4,294.5
69.0.295.0
66.6,295.5
64.0.296.0
61.1,296.5
58.0,297.0
55.0,297.7
52.5,298.8
50.5.300.2
U9.0,302.O
47.6,303.8
46.0,305.0
44.1,305.8
U2.0,306.O
40.0,306.5
38.3.307.8
37.0,310.0
36.0,313.0
35.2,375.9
34.2,317.5
33.2,317.9
32.0,317.0
30.8,316.3
2 9 . 6 , 3 1 7 . 3
2 8 . 3 , 3 1 9 . 9
2 7 . 0 , 3 2 4 . 1
2 5 . 8 . 3 2 8 . 2
2 4 . 7 , 3 3 0 . 8
2 3 . 8 , 3 3 1 . 7
2 3 . 0 , 3 3 1 . 1

03(PPun)

1.00
0.17
0.11
0.09
0.08
0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0. Ou
a. Ou
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

wo2(PPHn)

U.oo
4 . 8 8
4 . 9 6
4 . 9 9
5 . 0 1
5 . 0 3
5.04
5 . 0 5
5 . 0 6
5 . 0 6
S . 0 6
5 . 0 6
5 . 0 6
5.07
5 . 0 7
5.09
5 . 1 0
5 . 1 1
5 . 1 2
5 . 1 2
5 . 1 3
5 . 1 4
5 . 1 5
5. 1s
5 . 1 6
5 . 1 6
5 . 1 7
5 . 1 8
S . 1 8
5 . 1 9
5 . 1 9
5 . 2 0
5 . 2 0
5 . 2 1
5 . 2 2
5 . 2 2
5 . 2 3
5 . 2 3
5 . 2 3
5 . 2 3
5 . 2 4
5 . 2 4
5. 2Q
5 . 2 4
5 . 2 4

tiO (PPiiRj

1.00
0 . 1 2
0 . 0 5
0.04
0 . 0 3
0 . 0 3
0 . 0 2
0 . 0 1
0 . 0 1
0 . 0 1
0.0(!
0 . 0 0
0 . 0 1
0 . 0 1
0 . 0 3
0 . 0 3
0 . 0 3
0 . 0 3
0 . 0 3
0 . 0 3
0 . 0 3
0 . 0 3
0.03
0. Ou
o. Ou
0 . 0 5
0 . 0 5
0 . 0 5
0 . 0 5
0 . 0 5
0 . 0 5
0 . 0 6
0 . 0 7
0 . 1 0
0 . 1 2
0 . 1 4
0 . 1 5
0 . 1 7
0 . 1 8
0.18
0 . 1 9
0 . 1 8
0 . 1 8
0.1s
0 . 1 8

!lrnic(PPnc)

1.00
1 . 0 0
1 . 0 0
1.01
1.01
1 . 0 2
1 . 0 2
1 . 0 2
1.02
1.02
1 . 0 2
1 . 0 2
1 . 0 2
1 . 0 2
1.02
1 . 0 2
1 . 0 2
1 . 0 2
1 . 0 2
1 . 0 2
1.03
1 . 0 3
1 . 0 3
1 . 0 4
1.04
1 . 0 5
1 . 0 5
1.05
1 . 0 5
1 . 0 5
1 . 0 5
1 . 0 5
1 . 0 5
t.05
1 . 0 5
1 . 0 5
1 . 0 5
1 . 0 5
1 . 0 5
1 . 0 5
1.05
1 . 0 5
1.0s
1 . 0 5
1 . 0 5

co {PPn)

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00 ,
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
?.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
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PACtFIC  ENvIRONMENTAL SERVICES
R E M 2  PHOTOCHEMICAL  MCDEL . . . ---- .

I*fl/rrJ

Ocs - 1986 IMPACT WITH SA~E-48  - 1 0 0 %  T i n k e r i n g  -  2 / 2 8
S A N T A  MARI# L T r a j e c t o r y  -  POINT C o n c e p t i o n  LNG  - PART 2 -  6  HRS
START AT 0500, END AT 1100
EMISSIONS GRID: 0CIIATA86.SALF48T

TIME

5.00
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6.25
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
T. 75
8 . 0 0
8 . 2 5
8 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9 . 5 0
9.75

10.00
10.25
1 0 . 5 0
1 0 . 7 5
11.00

POSITION(X,YI 03(PPHM) NOZIPPtiM)

23.0;331.0 0.00 5.24
22.2*330.4 0.00 5.24
21.o*331.8 0.00 5.24
19.7,334.9 0.00 5.24
lE.0*340.O 0.00 5.24
16.5,345.1 0.00 5.24
15.7*348.5 0.27 4.98
15.5,350.1 0.52 4.80
16.0,350.0 0.70 4.74
16.6,349.9 0.86 4.77
16.8T351.B 1.16 4.69
16.6*355.5 1.57 4.58
16.0,361.1 1.98 4.53
15.5,366.6 2.33 4.56
L5.5*37C.3 2.66 4.62
16.0s372.1 3.11 4.59
17.0,372.0 3.57 4.58
18.6,371.4 4.02 4.58
20.8,371.8 4.48 4.50
23.7,372.9 4.92 4.60
27.1.375.0 5.40 4.59
30.”5,376.7 5.95 4.58
33..,3,377.0 6.49 4.57
35.4,375*7 7.02 4.56
37.0,373.0 7.53 4.55

NOIPPHM)

0 . 1 8
0.18
9.18
0 . 1 8
O.lR
0 . 1 8
0 . 4 4
0 . 6 1
0 . 6 7
0 . 6 4
0 . 7 0
0 . 8 1
0 . 8 4
0 . 8 0
0 . 7 2
0 . 7 3
0.72
0 . 6 9
0 . 6 6
0 . 6 2
0 . 6 0
0 . 5 7
0 . 5 4
0 . 5 1
0.41

NMHC(FPMC)

1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.04
1.04
1.04
1.04
1.03
1.03
1.02
1.02
1.01
1.00
I*OC
0.95
0.98
0.97
0 . 9 6
0 . 9 4
O*93

CC(PpM)

1.03
1.00
1*OO
1 . 0 0
1.00
1.00
1.0!)
1 . 0 0
1.03
1.9Q
l.o!l
1009
1 . 0 3
1*OO
1 . 0 0
1.00
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0

KFLAG = 1
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Accident Scenarios Results
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Relative Mixing
1

H o u r x (km) y (km) T e m p ° C H u m i d i t y  % H e i g h t  (mAGL)*

S A N T A  B A R B A R A  S P I L L  T R A J E C T O R Y

1 3 0 0 177 3794 29 24 120

1400 193 3797 29 21 120

1500 208 3803 29 19 120

1600 228 3809 29 18 120

1700 248 3813 29 18 120

LOS ANGELES SPILL TRAJECTORY

0300 394 3706 16 82 150

0400 395 3715 17 77 150

0500 389 3722 17 77 150

0600 388 3730 18 73 150

0700 387 3739 21 56 150

0800 387 3747 24 41 150

0900 388 3752 25 39 185

1000 392 3758 27 34 215

1100 396 3764 28 29 260

1200 400 3768 29 25 305

1300 406 3773 31 21 380

1400 416 3777 33 17 455

1500 424 3778 35 16 455

1600 433 3776 35 16 455

SAN DIEGO SPILL TRAJECTORY

1000 434 3640 27 34 150

1100 457 3623 27 34 150

1200 482 3609 27 34 150

1300 505 3602 27 34 150

1400 520 3602 28 33 150

1500 535 3605 28 33 150

*meters above ground level
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svitBIs5J 

(W tibirnuFI 

nixiM 

(JDA rii)tdisH 3 qrnT 
Flour

I
x ( k m )

I
y ( k m )

0400

0500

0600

0700

0800

0900

1000

1100

1200

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

200

207

221

233

243

256

268

277

287

VENTURA SPILL TRAJECTORY

3810

3803

3796

3792

3790

3792

3796

3803

3813

17

17

18

19

21

22 ~

24 I

-J

27

29

80

77

73

68

60

56

50

32

21

TANNER/CORTEZ SPILL TRAJECTORY

291

295

302

315

330

350

372

398

425

456

483

507

i+ meters above ground level

3629

3615

3599

3585

3574

3565

3560

3557

3556

3553

3550

3547

21

23

24

24

25

26

27

27

27

25

24

23

60

54

50

47

39

36

34

34

34

44

50

57

150

150

150

150

150

150

150

185

215

150

150

150

150

150

150

150

150

150

150

150

150
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Ocs - 1996  IMPACT WITH S3LF-413 - 9?24
S&NT& RAQBARA  3“ S~ILL  TFIAJECTORY  o 13LOUOUT A N D  FIRE  - P&RT 1  -  3  MRS
STAPT  A T  1300?  END AT 16’30
EIIIIS$IITNS  GRID:  13CDATAq4.s4LI?4Q

TIkI:

13.’2:1
13.17
1 3 . 3 4
13,50
1 3 . 6 ?
13.83
14.00
14.17
1 4 . 3 4
14*5Q
14.67
1 4 . 8 3
lswo~
15.17
15.33
15.5~
1 5 . 6 7
15*Y3
Ib.on

2700s294sJ
29-78?%4.9
32,4,295,6
35Q0,29602
37+7,296-6
4003s29609
43.oi297.9
45,6*297*2
4Ra3,29~s7
5008s29Qe6
53*2g299m7
5506t301c2
59.0,333*C
60,5s304,FI
6303s30603
66959307.5
7G.0D309.3
73*8$ao8,q
71390033QOC

5.03
3.14
5.5?
5.92
6.29
6*69
7.L6
7.4’5
7,81
d.1~
b.45
8.71
~. Q5
9.19
9.67
9.73
9.99

10,21
li+.43

NOZ(PPW)

4 . 0 0
4s24
4.29
4 * 3 3
4 . 3 8
4.4]
4 . 4 4
4 . 4 5
4**8
4a52
4.55
4s62
+*7O
4e76
4.78
4.78
+.78
+,78
4 . 7 0

NOCPPHM)

1,00
0.75
00.70
G*66
0.62
Q*59
0.54
ile52
0.48
0 . 4 5
0..44
0 . 4 1
0039
C*37
O*35
9s32
0 . 3 0
0027
0.25

pJvHc(ppuc)

100C
1.05
G.9Q
0 . 9 9
0.98
0.9$1
0.97
0 . 9 7
0.96
0.96
0 . 9 6
0 . 9 5
0.95
0.95
0995
O*94
0,93
0 . 9 3
O*92

CO(PPM)

I.&o
L*J)3
1.0:
l@&9
1990
iol)3
1.03
1s.09
1042
1.0!!
!.03
l*IO!
1.01
1,01”
1.01
1,01
1.01’
1.LI1
1.31

.

*
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PACIFIC ENVZRDt4rnENTfiL  SERVICES
REH2 PIIOTOCHE4XCAL  WOOEL  (4/1/77)

Ocs - 1 9 8 6  lUPACT uITH SALE+46-  9~24
sANT~ BARBARk.3”  sP~L(.  TRAJECTORY’”-  BLOUOUT  A N D  F I R E  -  P A R T  2  - 1 MR
S T A R T  41 16009 ENO AT 1700’
EMXSSlf)NS  G R I D :  SBOA7At16

TIME

16.19
ib.oq
16.17
16.25
16.33
16.42
16.50
16.5q
1 6 . 6 7
16.75
!6,84
1 6 . 9 ?
17,(,O

Po’jITIr)N(X,Y)

1100, lR,OG
13.2s 18.0
15D2s 18D1
17.19 19.3
19..0s 18.5
20.8s  1~*7
22,5t lQ.1
24.19 19.4
25.70 19.8
27.1t  2 0 . 3
28.5s 2 0 0 8
290Rs 21.4
31*O$ 22.0

10.43
10.49
lti*02
lC.73
lu.86
11.00
11*11
11022
ils33
11.45
11*53
11.61
11.52

N02(PPIIF)

4.78
4 . 7 7
4*7R
4.82
4.02
4*83
4s87
4,96
4.93
4095
5.00
5*R5
5.25

NO(PPW)

0.25
0.24
00.24
0.21
0*.21
0021
0.18
GO.2%
0.16
0016
Q*J 3
0..14
0912

NUHC<PPMC}

0.92
G.92
0.92
0.92
0.92
0093
0.93
0.93
0.94
0,.94
0,94
0,95
0.96

CO(PPM)

1,01’
1*Q1
lo&l
1.01
1,01
1,0?
10J?
L.ij3
1*SJ4
Lao+
l*b5
1s06
1.4)9

‘a

.
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P4C1F1C ENVIRONNENTAL SERVICES

REM2 PW3TOCHEMICAL  POOEL  [4/1/77)

Ocs - 1986 IMPACT  WITH SA1.1+48 -  9 / 2 4
S A N T A  8CJRBARA  3~ S P I L L  T R A J E C T O R Y  -  140 BARREL  SPILL - PART 1 - 3 HRS
S T A R T  AT 1300,  ENQ  A T  1 6 0 0
EMISSICNS  GRIO:  0CDATA86.SALF48

TIME

13*OO
13.17
13.34
13050
13.67
13.83
14.00
14.17
14.34
14.50
14.67
14.84
!5.00
15.17
15.34
15.50
15.67
15.83
16.00

KFLAG  =

PosITInN(xtY}

? 7 . 0 , 2 9 4 . 0
2 9 . 7 , 2 9 4 . 9
3 2 . 4 , 2 9 5 . 6
35.0~296.2
37.7*296.6
4 0 . 3 . 2 9 6 . 9
4 3 . 0 , ? 9 7 . 0
4 5 . 6 * 2 9 7 . 2
4 8 . 3 , 2 5 7 . 7
5 0 . 8 , 2 9 8 . 6
5 3 . 2 . 2 9 9 . 7
55.7,301.2
5 8 . 0 . 3 0 3 . 0
6 0 . 5 , 3 0 4 . 8
6 3 . 4 , 3 0 6 . 3
6 6 . 5 , 3 0 7 . 5
7 0 . 0 , 3 0 0 . 3
7 3 . 8 , 3 0 8 . 8
7 8 . 0 , 3 0 9 . 0

1

03(PPHP)

5 . 0 0
5 . 1 4
5 . 5 2
5 . 9 2
6.29
6 . 6 9
7 . 0 6
7 . 4 5
7 . 8 1
8 . 1 4
8 . 4 7
8.74
9 . 0 0
9 . 2 7
9 . 5 8
9 . 8 7

1 0 . 1 4
1 0 . 3 9
1 0 . 6 3

Nc2tPPHM)

4 . 0 0
4.24
4.29
4 . 3 3
%38
4 . 4 1
4.44
+.45
4.48
4 . 5 1
4.54
4.61
4.68
4 . 7 4
4 . 7 5
4.75
4 . 7 5
4.75
4 . 7 5

NO(PPHM)

1.00
0 . 7 5
0 . 7 0
0 . 6 6
0 . 6 2
0 . 5 9
0 . 5 4
0 . 5 2
0 . 4 8
0 . 4 5
0 . 4 3
0 . 4 0
O*38
0 . 3 6
0 . 3 5
0 . 3 2
0 . 2 9
0 . 2 6
0 . 2 4

NMHC(PPMC)

1 . 0 0
1 . 0 0
0 . 9 9
0.99
0 . 9 8
0 . 9 8
0 . 9 7
0 . 9 7
0.93
0 . 9 8
0 . 9 9
1*O3
1.08
1 . 1 2
1 . 1 3
1 . 1 2
2.11
1 . 1 9
1010

CO(PPP}

1 . 0 0
1 . 0 0
1 . 0 0
1.00
1.09
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1*OO
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1.00
1 . 0 0
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PACIFIC ENVIRONMENTAL SERVICES
REM2 PHOTOcHEMICAL  M@DEL  (4/1/77}

Ocs - 1 9 8 6  IMPACT WITH SALE-4a - W24
S A N T A  BAROARA  3s SPILI.  T R A J E C T O R Y  - 140  BARREL SPILL  - pART 2 - 1 HR
sTART A T  1400”,  EN!)  AT 1 7 0 0
EMlssIoNs GRID:  S91)hTA@15

TIME

16.00
1 6 . 0 9
16.17
16.25
16.34
1 6 . 4 2
16.50
16.58
16.67
16.75
16.a4
16.92
17.00

POSITInN(X,Y)

11.0. 1 8 . 0
1 3 . 2 ,  1 8 . 0
15.2, 18..1
17.2, 18.3
19.1, 18.5
2C.R* 18,.8
22.6* 19.1
24.2, 19.4
25.7, 19.8
27.1* 20.3
2R.5, 20.8
29.8, 21.4
31.0, 22.0

1 0 . 6 0
1 0 . 7 0
1 0 . 8 4
1 0 . 9 6
1 1 . 1 1
11.26
1 1 . 3 7
1 1 . 4 6
1 1 . 5 8
1 1 . 7 0
11.81
1 1 . 9 0
1 1 . 8 1

N02(PPHM)

4 * 7 5
4 . 7 5
4 . 7 6
4 . 7 9
4 . 7 9
4 . 8 0
4 . 8 4
4 * 8 9
4 . 9 1
4 . 9 3
4 . 9 6
5 . 0 1
5*21

NO(PPHMI

0 . 2 4
0 . 2 4
0 . 2 4
0 . 2 1
0 . 2 0
0 . 2 0
0.17
O*15
0 . 1 5
0.15
0 . 1 4
O * I 4
O*12

NMHC(PPMC)

1.10
1 . 1 0
1.1’0
1.10
l.la
1.10
1.11
1 . 1 1
1.11
1 . 1 2
1 . 1 2
1 . 1 3
1 . 1 4

c@(PPM?

1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 0
1 . 0 1
1 . 0 1
1.02
1 . 0 3
1 . 0 3
1 . 0 4
1 . 0 5
1 . 0 7

KFLAG  = 1
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PACIFIC ENVIRONMENTAL S’ERVICE$
REU2 PHOTOCNEMICAL  MOOEL (4/1177)

Ws - 1 9 8 6  IMPACT  WITH S A L  E-4B - 9/24
S A N T A  BARBARA  3* SptLL T R A J E C T O R Y  - 1 0 0 0 0  B A R R E L  SPILL  - pART 1 - 3  H R S
START  AT 1300,  ENO AT 1600
EM]SSIQNs  GRID:  0CCATAb6.SALE48

TI$4F

1 3 . 0 0
13.17
13*34
13*5O
13.67
1 3 . 8 3
14*OO
1 4 . 1 7
14,33
14.50
16.67
1 4 . 8 3
15*OO
t5.17
L5.34
1 5 . 5 0
1 5 . 6 7
15*83
1 6 . 0 0

UFLAG  =

2 ? . 0 , 2 9 4 . 0
2 9 . 7 , 2 9 4 . 9
3 2 . 4 , 2 9 5 . 6
35.0,29b02
3 7 . 7 . 2 9 6 . 6
4 0 . 3 , 2 9 6 . 9
4 3 . 0 , 2 ’ 5 7 . 0
4 5 . 6 , ? 9 7 . 2
4 8 . 2 , 2 4 7 . 7
5 0 . 8 , ? 9 8 . 6
5 3 . 2 , 2 9 9 . 7
55.6,3!)1.?
5 8 . 0 , 3 0 3 . 0
6 0 . 5 , 3 0 4 . 8
6 3 . 3 , 3 0 6 . 3
6 6 . 5 , 3 0 7 . 5
7 0 . 0 , 3 0 8 . 3
7 3 . 8 . 3 0 8 . 8
7 8 . 0 , 3 0 9 . 0

1

03( PPHM)

5 . 0 0
5.L4
5 . 5 2
5 . 9 0
6 . 2 7
6 . 6 6
7 . 0 3
7.4L
7 . 7 8
8 . ? 3
8 . 6 5
9 . 6 0

10054
1 1 . 5 9
1 2 . 6 8
13.64
14.49
15.22
15.86

No2(PPH~)

4 . 0 0
4 . 2 3
4 . 2 8
4.32
4.36
4.39
4 . 4 2
4.42
4 . 4 5
4 . 4 8
4 . 5 1
4 . 5 7
4 . 6 2
4 . 6 1
4 . 5 4
4. 4.?
4 . 2 8
4 . 1 4
3. 9q
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NO(PPHM}

1*OO
0 . 7 5
0 . 7 0
0 . 6 6
0 . 6 2
O*5P
0 . 5 4
0 . 5 2
0 . 4 8
0 . 4 3
0 . 4 1
0 . 3 6
0 . 3 1
0.27
0 . 2 3
0 . 2 0
0.18
0.15
0 . 1 4

NMHC!PPMCI

L.oc
1 . 0 0
O*99
0 . 9 5
0 . 9 8
0 . 9 9
O*97
1 . 0 1
1.37
2 . 3 0
3.92
6 . 8 4

1 0 . 9 1
13*9C
14*85
1 4 . 7 9
14.5e
1 4 . 3 6
14.12

CO(PPM)

1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.99
c. 99
O*99
0.99
0.99
0.99
0.99
0.99
1.00
1*OO
1*OO
1*OI

I

I
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.,.,



.— . ..-.— ..,. . .

PACIFIC ENVIfiONM<NTAL ‘SERVICES
REM2 PHOTOCHEMICAL MODEL (6/1/77)

Ocs - 1 9 8 6  IMPACT .U17H S& LE+8.0 9!24 .
SANTA BAR8ARA*3V  SPILL TRAJECTORY - 10000’BARREL  SPILL - PART 2 - 1 H R
START AT 1600, END AT 1700
EMIssICNS  6RID:  SBDA7A86

TIHE

16.00
16.08
16.17
16.25
16.33
16.42
16.50
16.58
16.67
16.75
16.84
16.92
17.00

POSITION(XSY)

1 1 . 0 ,  18j0
1 3 . 2 *  1 8 . 0
15.2s 18’ .1
17.1* 1 8 . 3
19.0, 18.5
2 0 . 8 ,  1 8 . 7
?2.5, 1 9 . 1
24.1* 19.4
25o7,  1 9 . 8
27.1. 2 0 . 3
28.5. 2 0 . 8
29.8. 2 1 . 4
3 1 . 0 ,  2 2 . 0

03(PPHM)

15.80
1 6 . 0 8
1 6 . 3 8
A6.66
1 6 . 9 5
1 7 . 2 1
17.44
17.66
17.,88
1 8 . 0 8
1 8 . 2 6
18.40.
1 8 . 4 0

N02{PPtiM)

3 * 9 9
3 . 9 3
3 . 8 8
3 . 8 4
3 . 7 8
3 . 7 5
3 . 7 2
3 . 7 0
3 . 6 8
3 . 6 6
3 . 6 5
3 . 6 7
3 . 8 3

NCI(PPHM)

0.14
0.13
0.12
0.10
0.10
0.09
0.08
0.08
0.08
0.07
0.06
0 . 0 6
0 . 0 5

Nf4HC(PPMC)

1 4 . 1 1
1 4 . 0 1
1 3 . 9 7
13.94
13.90
13.88
1 3 . 8 6
1 3 . 8 5
1 3 . 8 4
1 3 . 8 4
1 3 . 8 5
13.87
13.91

CfJfPPM)

1.01
1.01
1.01
1*O2
L.02
1*O3
1004
1.05
1.06
1.07
1.08
1.09
1.11

.

*

KFLAG  = 1
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PACIFIC ENVIRONMENTAL SERVICES
RER2 PHOTOCHEHICAL  WODBL (~/1/77)

o(x) - 1 9 8 6  IHPACT  WITH S A L E - 4 8  - 7/25
LOS ANGELES 1 TRAJECTORY - BLOUOUT  AND FIRE - PART 1 - 2 flRS
START AT 0300, END AT 0500
ECIISSiONS  GRID: 0CDATA86.SALE48

T1 VE

3.00
3 . 1 7
3.34
3 . s 0
3 . 6 7
3.tlQ
4 . 0 0
U.17
4.34
U.50
U.67
4.a4
5 . 0 0

POSITION (X,Y) 03(PPHM)

244.0,206.0 1.00
244.2,207.5 0.00
2u4.5,209.  o 0.00
2Q4.~,210.5 0.00
2U4.M,212. O 0.00
2@IA.9.213.5 0.00
245.0,215.0 0.00
244.9,216.5 0.00
2UI+.4,217.8 0.01
243.6.219.1 0.01
242.4,220.2 0.00
240.8,221.1 0.00
238.9,222.0 0.03

KFLAti  = 1

N02(PPHH)

4.00
5.04
5.07
5.09
5.10
5.10
5.11
5.11
5.10
5.10
5.12
5.12
5.09

NO(PPRH)

3 . 0 0
1 . 9 7
1 . 9 6
1 . 9 6
1 . 9 7
1.98
2 . 0 0
2 . 0 2
2 . 0 5
2 . 0 6
2 . 0 6
2 . 0 6
2 . 1 0

tAHHc(.PPHc)

2.00
2.00
2.00
2*OO
2.01
2.01
2.02
2.02
2.03
2.03
2.03
2.04
2.04

co (PPn)

2.00
2.00
2.00
2. (ICI
2.00
2.01
2.01
2.01
2.01
2.02
2.02
2.02
2.02

m

D-133



I

EEli2  PliOTbCHE61CAL HODEL (4/1/77)

Ocs - 1986’Il!PACryITH  SALE-48 - 7/25
LOS AIIGELES  1 TBkJBd~”$t  - BLOEdliT  AEb PI’RE - PAUT  2 -
START kT 0506, MID AT 1 6 0 0
BHISSIONS GRID: LADATA86-sALE48

TINE

5.00
5 . 2 5
5050
5.75
6 . 0 0
6.25
6.50
6.75
7.00
7 . 2 5
7 . 5 0
7.75
8.00
8 . 2 5
8.50
8.?5
9 . 0 0
9 . 2 5
9 . 5 0
‘3.75

10.00
10.25
30.50
10.75
11.00
11.25
1 1 . 5 0
1 1 . 7 5
12.00
12.2s
1 2 . 5 0
12.75
1 3 . 0 0
%3.25
1 3 . 5 0
1 3 . 7 5
14.00
lU.25
14.50
lf4.75
1 5 . 0 0
?5.25
1 5 . 5 0
1 5 . 7 5
1 6 . 0 0

POSITIOU(X,Y) 03 &PHh]

2 6 . 1 ,  6 . 2
2u.6, 7.1
24.0, 8 . 2
24.3, 9 . 6
2 5 . 5 ,  1 1 . 2
2 6 . 7 ,  !2.8
2 6 . 9 .  lfJ.3
2 6 . 3 ,  1 5 . 6
24.8, 1 6 . 8
23.4, 1 7 . 9
22.9, 1 9 . 1
23.4, 2 0 . 4
2 4 . 9 ,  2 1 . 8
26.Q, 2 3 . 0
2 7 . 0 .  2 4 . 0
2 6 . 7 ,  2 4 . 6
2 5 . 5 ,  2 4 . 9
2 4 . 4 ,  2 , 5 . 2
2 4 . 5 ,  2 5 . 9
2 5 . 7 ,  2 7 . 1
2 8 . 0 ,  2 8 . 6
3 0 . 3 ,  30.1
3 1 . 5 ,  3 1 . 3
3 1 . 5 .  32.0
30.4,  3 2 . 3
2 9 . 4 ,  3 2 . 6
2 9 . 5 ,  3 3 . 1
3 0 . 6 ,  3 3 . 8
3 3 . 0 ,  3 4 . 8
3 5 . 3 .  3 5 . 8
3 6 . 7 ,  3 6 . 7
37.2. 37.4
36.6, 37.9
36.3, 38.4
37.2, 39.0
39.ft, 39.6
42.9. 40.Q
46.3, 41.0
48.2, 41.3
48.7, %1.3
47.8, fJ1.O
47.0, 40.6
47.6, 40.2
S9.8, UO.O
53.4, 39.8

0 . 0 3
0. Ou
O. 16
0 . 3 0
0.48
0 . 5 5
0 . 8 5

1 . 0 0
0 . 6 5
0 . 5 8
0 . 8 1
1.23
1.89
2 . 8 7
4 . 0 2
5 . 4 0
6 . 8 9
8.46
9 . 9 7

11.35
12.54
13.36
’14.24
15.10
15.86
16.43
16.93
17. *O
17.81
17.68
17.74
17.92
18.09
18.20
18.30
18.42
18.51
19.36
20.10
20.91
21.54
22.12
22.62
23.08
23.53

H02(PPHH)

5 . 0 9
5 . 0 9
5 . 0 4
5 . 0 8
5 . 2 1
5 . 5 9
5 . 9 0
6 . 5 2
7 . 8 5
9 . 5 0

1 1 . 5 3
1 3 . 8 4
1 6 . 0 2
1 7 . 2 2
1 8 . 0 2
18-41
1 8 . 5 0
1 8 . 3 7
1 8 . 0 9
1 7 . 8 1
1 7 . 5 9
1 7 . 2 2
1 6 . 7 5
1 6 . 2 3
1 5 . 7 4
1 5 . 3 9
1 5 . 0 8
t% 75
1 4 . 8 5
1 4 . 0 6
1 3 . 5 9
1 3 . 0 4
12* 53
1 2 . 1 0
1 1 . 7 0
1 1 . 3 2
1 0 . 9 5
1 0 . 7 8
1 0 . 5 6
1 0 . 3 2
30.08
9 . 8 5
9 . 6 3
9 . 4 3
9 . 2 6

NO(PP911)

2.10
2.10
2.15
2.14
2.09
2.00
2.06
2.38
5.69
8.80
8.25
7.13
5.00
U.4Y
3.52
2.82
2.32
1.93
1.66
1.48
1.37
1.27
4.18
1 . 1 0
1 . 0 2
0 . 9 7
0 . 9 3
0 . 8 9
0.86
0 . 8 3
0 . 8 0
0 . 7 5
0 . 7 2
0 . 6 8
0 . 6 5
0 . 6 1
0 . 5 8
0 . 5 3
0 . 4 9
0 . 4 5
0.40
0 . 3 7
0 . 3 4
0 . 3 2
0 . 2 8

11 EF(S

uf4Hc(PPac)

2.04
2.04
2.04
2.04
2.06
2.08
2.11
2.16
2.28
2.39
2.Q2
2.44
2.45
2.43
2.39
2.36
2.32
2.28
2.25
2.22
2.19
2.~6
2.14
2.12
2.09
2 . 0 7
2 . 0 5
2 . 0 3
2.01
2.01
1.09
1.?8
1.$6
1.95
1.9U
1.93
1 . 9 2
1.$1
1.89
1.88
1.87
1.%7
1.87
t.B7
1.89

co (PPM)

2.02
2.02
2.02
2.02
2.02
2.02
2.00
2.06
2.09
2.12
2.16
2.21
2.23
2.26
2.30
2.32
2.34
2.35
2.36
2.37
2.39
2.40
2.40
2.40
2.QO
2.41
2.42
2.43
2.44
2.44
2.44
2.43
2.42
2. fJ2
2.41
2.40
2.39
2.40
2.41
2.41
2.U2
2.02
2.43
2.43
2.44
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PACtFIC EMvIRONMENTAL  SERVICES
REM2 ~140TOCHEmICAL  MODEL  {4/1177)

Ocs - 1 9 8 6  IMPACT  W I T H  SALE-4B  -  7 / 2 5
LOS A N G E L E S  S P I L L  TRBJECTORV  - i40 SARREL  SPILL - PART  I - 2 HRS
START AT 0300m ENO AT 0S00
EMISSIONS 6R1O:  0CDATA86.SALE48

TXaE

3.00
3*17
3 . 3 4
3*5O
3067
3*84
4*OO
4*17
4.3*
4,50
4 , 6 7
4-84
5.00

244c.0~20600
24402~20705
24405020900
244.6s21005
244*OS2L200
244090213s5
245-0s215.0
244*9~2&6e5
244.40217,8
243c6t219Ql
24204,220s2
240.89221.1
238090222s0

KFLAG = 1

1 0 0 0
0.00
0.00
0 . 0 0
O*OO
0.00
0000
O*OO
O*O1
0.01
0900
0000
O*O3

N02CPPW}

4.00
5.04
5.06
5 . 0 7
5008
5 . 0 8
5.00
5.00
5 . 0 7
5*O7
5 . 0 0
5*O8
5.04

NOCPPHQ)

3.00
1897
1 . 9 5
1894
1.94
1 , 9 5
1 . 9 5
1096
1 * 9 7
1*98
::;;

2.01

NI!HC(PPUC)

2 . 0 0
2 . 0 0
2*00
2 . 0 2
2c04
2 . 0 7
2.11
2*15
2.~e
2.21
2022
2,23
2.23

cocPP?l)

“2,00
2*DO
2900
1.,9’4
1*.99
10!99
1,.99
1*.99
1..99
1,,98
1*.98
1*.98
1,.98
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PACXFIC  ENVIRONMENTAL SERVICES
REM2 PHOTOCWMICAL  MOOEL--(4/l?t7)

Ocs - 1966 I~PACT  WITH SkLf-48  - 7/25
10S ANGELES SPILL TRAJECTORY - 1 4 0  B A R R E L  SPILL  - PART  2 - 11 HRS
S T A R T  AT 0500c END AT 1600
EMISSIONS GRID:  LAoATAB60SaLE48

5*OO
5 , 2 5
5 . 5 0
5 * 7 5
6.00
6.25
6.50
6 . 7 5
7 . 0 0
7-25
7 . 5 0
7*75
8.00
B-25
B*5O
8,75
9 . 0 0
9m25
9*5O
9 . 7 5

10000
10e25
10*5O
10*75
1 1 . 0 0
11025
11.50
81075
1 2 . 0 0
12.25
12.50
12.75
13.00
13s25
13*5O
13075
1 4 . 0 0
1 4 , 2 5
1 4 . 5 0
14*75
15.00
15*25
15.50
15475
16,00

POSITION{X*Y} 03(PPHN) N02CPPHM>

26.1$ 602
24.69 7.1
24.0s R.2
24.3+ 9.6
25.5. 11.2
26.7s 12.8
26.9* 14.3
26.39 15.6
24.9! 16.8
23e4~ 17eq
22.93 19,1
23.4s 20.4
26*9v 21.8
26.4, 23.0
27.0s 24,0
26.7* 24.6
25e5v 24.9
24.4s 25.2
24.5s 2S.9
25.7) 2701
2%0? 28.6
30.3, 30.1
31.5s 31.3
31.5s 32.0
30,40 32.3
29.4v 32.6
29.59 33*1
30.?9 33*9
33.0, 34*8
35.3* 35.8
36.79 36.7
37.2, 37.4
36.6* 37.9
36.3s 3804
37.2s 39,0
39.4, 39.6
42*Q! 40,4
46.3s 41.0
48.20 4103
48*7* 41*3
47.90 41.0
47.00 40.6
47.6, 40.2
49.8P 40.0
53.6, 39.8

O*O3
0.06
0 . 1 7
0.31
0 . 5 1
0 . 5 9
U.92
1.6!!
0 . 6 9
0 . 6 1
G*9O
1.35
2.OR
3.15
4.3*
5 . 7 1
7 . 2 7
8 . 9 0

10.42
11*8G
1 2 . 9 9
13.79
14s65
15.49
1 6 . 2 7
16.82
17.31
1 7 . 7 8
18.18
18*O4
18.07
18.25
18*4O
18.51
18.62
18.72
18.01
19.67
2 0 . 4 9
21,23
21.88
22.41
2 2 . 9 6
23.41
23.B5

5 . 0 4
5 . 0 4
4 * 9 9
5 . 0 3
5 . 1 8
5.5B
5*9O
6 . 5 3
7 . 9 5
9 . 6 8

11.B1
14.10
16,23
17935
18006
16.46
lB.44
1B024
17095
17.65
17041
17904
16.56
16.05
15.55
15.20
14.89
14.56
14,27
13.80
13.42
12.87
12.37
11.94
11.54
11*15
10.80
10.62
10040
10.16
9.92
9.68
9.46
9.27
9.10

NO(PPHM)

2 . 0 1
2001
2006
2,94
1,98
1s87
1 . 9 1
2.21
5.44
8.45
7*80
6s69
5 . 4 5
4*O8
3*26
2,56
2,16
1.83
1 . 5 8
1.41
1 . 3 1
1 . 2 2
1 , 1 4
1 , 0 5
0 . 9 9
0 . 9 4
0 . 9 0
O*87
0 . 8 3
0.81
0.78
0 . 7 3
0 . 7 0
0.66
0.63
0.60
0 . 5 6
0,52
0948
0..43
0 . 3 9
0e36
O*34
O*3O
0.27

NMMC<PPRC)

2.23
2-23
2.23
2 , 2 4
2*26
2 * 2 . 8
2.31
2 . 3 6
2.48
2,59
2,61
2 , 6 3
2,64
2.62
2* 5.8
2.54
2.50
2,46
2*43
2.39
2.36
2.34
2.32
2 , 2 9
2*26
2.24
2.22
2 . 2 0
2919
2*18
2 . 1 7
2.15
2 . 1 4
2s13
2.11
2*10
2009
2*O8
2,06
2005
2eD5
2004
2 , 0 4
2005
2,06

COCPP*)

1*.98
1..98
1s,98
1 . 9 0
l*t98
1*.98
2.09
2.n2
2.05
2,00
2..L2
20J7
2..19
2822
2m26
2 , 2 8
2,30
2,31
2.32
2.33
2,35
2.35
2 . 3 6
2 , 3 6
2 . 3 6
2 , 3 7
2,38
2 , 3 9
20!40
2.4>
2*AD
2,3~
2038
2.37
2 . 3 7
2 . 3 6
2.35
2 , 3 6
2.36
2 , 3 7
2 , 3 7
2.38
2.39
2.39
2,.40
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PhCIFIC  ENvIRONMENTAL SERVICES
REN2  PHOTOCHEHICAL  MODEL  {4/1?77>

Ocs - 1986 IMPACT  uITH SALE-48 -  7/25
LOS ANGELES SPILL TRAJECTORY - 10000 BARREL SPILL - PART 1 - 2 HRS
StllRT  AT 03009 EN() AT 0500
EMISSIONS GRID:  0COATA86.SALE48

TIHE

3.00
3.lT
3.34
3*5O
3.67
3.84
4.00
+417
4*34
4.50
4.67
4,84
5,00

POSITION(XsV}

244.09206.0
2 4 4 . 2 , 2 0 7 . 5
244.5*209*.O
2 4 4 . 6 s 2 1 0 . 5
244.8?2i2.O
24409~213.5
245.0~215.O
244.9c216.5
244.4s217,8
2 4 3 . 6 , 2 1 9 . 1
242.4s22092
240e9s221Gl
239.0,222.0

1900
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0.00
0 . 0 0
0 . 0 0
0 . 0 1
0901
O*OO
0901
0 . 0 5

4 . 0 0
S.04
5 . 0 6
5.08
5*O9
;::;

5910
5.10
5*I3
5 . 2 1
5031
5 . 4 2

3 . 0 0
;::;

1.94
1*94
1094
1 * 9 4
1 . 9 3
1*94
1091
1*B4
10.74
1 , 6 2

NUHCCPPMC}

2000
2.15
2.64
38 ?0
504?
7.90

10069
13*47
15.91
17075
1 8 . 9 6
19,72
2 0 . 1 9

cocP~M>

2..00
2*DO
2.00
1..99
1*,99
18$99
1,.99
1,.99
lm.99
1 . 9 0
10.98
1-,98
1098

.
KFLAG = 1
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P5CIFIC  ENVIRONMENTAL  SERVICES
REM2  PHDTOCt4E*ICAt  WODEL C4/1~77)

~
Clcs - 1986 I~PACT’UIT~3SAkE.+48  -  7125
10S 4NCE15ES  S P I L L  TRAJECTBR~  -’10000  f8ARQEL  S P I L L  - 9AQT’2A  - 1 HR
Slhfil  dT 1 5 0 0 ,  ENO’AT1600
F$41SSIf)NS  ~GRID:LADATA66&SALE4R

TIMF POSITXON(XSV) 03cPPM~) No2(PPH~) NO(PPHM) NWUCCPP~C> CO(PPM)

1 5 . 0 0 47,q)  41*G 34* 00 6.4C 0s16 17*8O
15.25

2,b5
47.OV  4G,6 35.6P 6*I1 0 . 1 4 1 Tw 90 2.b7

15.5fi 47.7* 40,2 3 6 . 5 6 5 . 8 8
15*75

0,13 18.05 2.b9
4Q.Rs  3Q.9 37.35 5.6Q O*11 1 8 * 2 I 2.,71

lb.oO 53.59 3q.8 3 6 . 0 6 5 . 5 2 O*1O 18037 2..73

.

*
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PACIFIC ENVIRONMENTAL SERVICES
REM2-FHaToctiEulcAL-MoDiL”  - ( 4 / 1 / 7 7 )

Ocs - 1986  IMPArT  M]TH S A L E - 4 8  -  9 / 3
SAN OIEGO 3s SPItL T R A J E C T O R Y  -  BLOUOLIT  A N D  F I R E  -  PhRT 1 - 1.5 HRS
START  AT 1000, END AT 1130
EM!SStONS  GRIO:  UCOATA86.SALE48

TTME

1 0 . 0 0
1 0 . 1 7
1 0 . 3 3
10.50
10.67
10.84
11.00
11.17
11.34
11.50

2 8 4 . 0 , 1 4 0 . 0
2 8 8 . 1 , 1 3 7 . 5
2 9 2 . 1 , 1 3 4 . 9
2 9 6 . 0 , 1 3 2 . 1
2 9 9 . 8 , 1 2 9 . 2
3 0 3 . 5 , 1 2 6 . 2
3 0 7 . 0 . 1 2 3 . 0
3 1 0 . 7 , 1 1 9 . 9
314.5*}.L7.1
31fJ.6,L14.6

03(PPI-04}

3 . 0 0
3 . 1 4
3 . 4 7
3 . 8 3
4 . 2 1
4 * 5 7
4 . 9 4
5 . 3 2

‘ 5.71
6 . 0 9

N02(PPHM)

3 . 0 0
3 . 0 9
3*13
3* 19
3.23
3 . 2 8
3 . 3 3
3 . 3 7
3 . 3 9
3 . 4 1

NO{PPHM)

1.00
0.91
0.85
0.79
0.74
0.70
0.66
0.62
0.59
0.56

NMHC(PPMC)

1.00
1.00
0 . 9 9
0 . 9 9
0 . 9 9
o*9q
0 . 9 9
0.99
0 . 9 9
0 . 9 8

COIPPM)

0 . 5 0
0.50
0.50
0.50
0.50
0.50
0.51
0.51
O*5I
0.51

KFI.LIG  = 1

m

*
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PACIFIC ENvIT@’NME’NTaL  SERVICES
R E M 2  PHOTO!WE141CAL  ,Mf30EL f4/i/77}

C!cs - 1986  IMPACT  wITH SAL’F-48  -  9 / 3
SAN  OIFGfJ  31 sP!lL TRAJEcToRti  - ‘BkOUoUT A N D  FIRE -  P A R T  2  -  3.5 H R s
S T A R T  AT”1130, ENCI  AT 1500
FMIS$lGNS  GRID:  s9DA1A86

TIMF

11.5D
11.75
12.00
1 2 . 2 5
12.50
1 2 . 7 5
13*OO
1 3 . 2 5
1 3 . 5 0
1 3 . 7 5
1 4 . 0 0
1 4 . 2 5
1 4 . 5 0
1 4 . 7 5
15.00

POSITION(X,Y)

2 8 . 6 ,  2 4 . 6
3 5 . 1 ,  2 1 . 5
4 2 . 1 ,  1 9 . 0
4 9 . 0 ,  1 7 . 0
5 5 . 1 ,  1 5 . 2
6 0 . 5 ,  1 3 . 5
65.1, 1 2 . 0
6 9 . 2 ,  1 1 . 0
73.1. 1 0 . 6
76.7,  1 1 . 0
8 0 . 1 ,  1 2 . 0
8 3 . 5 ,  1 3 . 3
8 7 . 1 ,  1 4 . 2
9 1 . 0 ,  1 4 . 8
95.1,  1 5 * O

031PPHWI

6 . 0 9
6*6O
7 . 1 6
7 . 7 5
0.11
8 . 5 7
9 . 0 8
9 . 5 9

1 0 . 0 9
10.56
11.00
11*4O
1 1 . 7 8
1 2 . 1 3
1 2 . 4 4

N02(PPHMI

3 . 4 1
3 . 4 2
3 . 4 3
3 . 4 8
3 . 7 4
3 . 8 7
3 . 9 4
3 . 9 9
4 . 0 2
+.05
4 . 0 7
4*O9
4 . 1 0
4.11
4 .  lZ

NO(PPHM)

0 . 5 6
0 . 5 2
0 . 4 8
O*45
0 . 4 6
0 . 4 5
0 . 4 3
0.41
0 . 3 9
0 . 3 7
0 . 3 5
O*32
0 . 3 1
0.29
0 . 2 7

NHHCIPPMCI

0 . 9 8
0 . 9 7
0 . 9 6
O*95
O*97
0 . 9 6
0 . 9 5
0 . 9 4
0 . 9 3
0 . 9 2
0.91
0 . 9 0
0 . 8 9
0 . 8 0
0 . 8 8

e

CO(PPM)

0 . 5 1
0 . 5 1
0.51
0 . 5 1
0 . 5 3
0 . 5 4
0 . 5 5
0 . 5 5
0 . 5 6
0.56
0 . 5 6

“0.57
0 . 5 7
0 . 5 7
0 . 5 8

*

‘,
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P A C I F I C  E N V I R O N M E N T A L  S E R V I C E S
REM2  PHOTOCMEnICAL MODEL (4tl/??B

OCS -  1 9 8 6  IMPACT W I T H  $,Ati&48 -  9/3
S A N  OIEGO 3-  SPILL TRAJECTORY  - 140 B A R R E L  S P I L L  - P A R T  1  -’ 10S HRS
S T A R T  A T  1000s END  AT”1130
E M I S S I O N S  6RIO: 0COATA86.SALE48

TINE POSITIONCXsV} 03CPPHH)

10*OO
10.17
10033
10.50
iO.67
10.84
IN*OO
11.17
11.34
11050

2 14.0C140*.O
18.1s137.5
)2.1s134.9
1600,132.1
1908c12902
3.50126.1
17.1s123.0
,0*7$119*.9
,4.59117.1
,8.6~11406

,,
3 9 0 0  ““”
3.14
3.47
3883
4*21
4.58
4.95
5.33
5.73
6.12

3 * 9 O
3 * O 9
3013
3 . 1 8
3 . 2 2
3.27
3*31
3034
3 . 3 6
3m37

1000
O * 9 1
o*a5
::.;:

O * 6 9
0 . 6 6
O * 6 2
:::;

NMIIC<PPRC3

1900
1.00
0..99
0.99
o* 99
1091
1*O5
1.06
:::;

0050
0 . 5 0
0 . s 0
O*SO
0050
O*5O
0 . 5 0
O*SO
0 . 5 0
0,.50

!

,

I

D

*
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P/i CIFiC” E’thfl’RO’NME  NTAL” SERVICES

R E M 2  PF!CIOtHEMt  CAt WODEL (4/1/771
,.,

ncs - 1986 lMPitCT UITti ~itl.=48  -  9 / 3
SAN DIEGO 3$ SPILL T R A J E C T O R Y  -  140 B A R R E L  S P I L L  - PART 2 - 3.5 HRS
~TaRT  hT  1130, ENO  A T  1 5 0 0
~WIssIllN$ GRID:  SDDATAB6

1 1 . 5 0
11.75
1 2 . 0 0
1 2 . 2 5
1 2 . 5 0
1 2 . 7 5
13*OQ
13.25
13.50
1 3 . 7 5
14.00
14.25
14.50
14.75
15.00

POSITION(X,Y) 031PPHM)

28.6, 24.6 6.12
?5.1, 21.5 6.64
42.1, 19.0 7.21
49.0. 17.0 7.81
55.1, 15.2 8.18
60.4* 13.5 8.65
65.1, 12.0 9.10
69.2, 11.0 9.70
73.1, 10.6 10*2O
76.7, 11.0 10.67
80.1, 12.0 11.12
83.5* 13*3 11.53
87.1, 14.2 11.90
91.0* 14.7 12.25
95.1, 15.0 12.57

3.37’-
3.38
3.39
3.43
3.69
3.83
3.90
3.94
3.9m
4.01
4.03
4.04
4.06
4.06
4.07

NO-IPPW4) “NMHC(PPMC}

0.55
0.51
0.47
0.44
0.45
0.44
0.42
0.40
0.38
0.36
0.34
0.32
O*3O
0.28
0.27

1.05
1.04
1.03
1*O2
1.04
1.03
1.02
1.01
0.99
0.98
0.97
0.96
O*96
0.95
0.94

Co{PPM)

0.50
0.50
0.50
0.50
0.53
0.53
0.54
O*54
0.55
0.55
0.55
0.56
0.56
0.56
0.57

KFL&G  = 1

●
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.’. . ‘>’- PiC1fti%iiit”’ilONMENTAL S E R V I C E S-,, . . . RE.M2 fwOTOC+iEMICAL M O D E L (4/1/771
,.

Ocs - 19S6 IMPACT  UITH S A L E - 4 8 ’ -  9f3
d S A N  OIEGO 3t SPILL  T R A J E C T O R Y- 10000 BARREL SPILL -  PART 1 - 1.5 ~RS

START AT 1000, END AT 1130
EMISSIONS GRID: 0CD4TA86.SALE48 !!

TIME POSITION(X,Y) 03(PPHM) N02(PPHMI NO(PPHH} NMHC(PPMC) cofPPM\

10.00
1 0 . 1 7
10*33
1 0 . $ 0
1 0 * 6 7
1 0 . 8 4
11.00
11.17
11033
1 1 . 5 0

206.00
288.1s
292.1,
296.0,
299.8,
303 .5*
3 0 7 . 1 ,
310.7,
314 .5*
318.5,

.60.0
!37.5
, 3 4 . 9
,32.1
, 2 9 . 2
, 2 6 . 2
, 2 3 . 0
, 1 9 . 9
11701
,14.6

3.00
3.14
3.47
3.83
4.23
4.71
5.42
6.33
7.30
8.25

3 . 0 0
3 . 0 9
3 . 1 3
3 . 1 9
3 . 2 2
3.’29 “-.
3-36
3.41
3 . 4 3
3 . 4 4

1.00
0 . 9 1
0.85
0 . 7 9
O*?4
0-67 ‘“
O*6O
0.52
O*46
0 . 4 0

1.00
1.00
0.99
1.02
1.44
3.03
5.69
6.91
7.16
7.LL

O*5O
0 . 5 0
0 . 5 0
0.59
0 . 5 0
0 . 5 0
O*5O
0 . 5 0
O*5O
0 . 5 0
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PACIFIC ENVIW’NNEIWAL SERVICES
REf!2 PHOTOCHEMICAL HODEL [4/1/77)

Ocs - 1986 Il!Pk~.T  W:ITH~S  ALE-48’  - 9 / 3
S A N  D I E G O  .3’ S P I L L  !2?AJECToRW  - 10000 BARREL  SPILL  - PART 2 - 3.5 ~Bs
START AT 1130,. END AT 1500
EHISSXONS G R I D :  SDDATk86

TXME

11-50
! 1.75
1 2 . 0 0
12.25
1 2 . 5 0
1 2 . 7 5
1 3 . 0 0
1 3 . 2 5
1 3 . 5 0
1 3 . 7 5
14.00
1 4 . 2 5
IU.50
1 4 . 7 5
1 5 . 0 0

POSITION(X,Y)

28.6, 2 4 . 6
3 5 . 1 ,  2 1 . 5
42.1, 1 9 . 0
4 8 . 9 ,  1 7 . 0
5 5 . 1 ,  1 5 . 1
6 0 . 5 ,  1 3 . 5
6 5 . 1 ,  1 2 . 0
6 9 . 2 .  1 1 . 0
7 3 . 1 ,  1 0 . 6
7 6 . 7 ,  1 1 . 0
8 0 . 1 ,  1 2 . 0
8 3 . 4 ,  1 3 . 3
8 7 . 1 ,  1 4 . 2
91.01 1 4 . 8
9 5 . 1 ,  1 5 . 0

03(PPHB)

8 . 2 5
9 . 5 8

10.8U
12.07
1 3 . 0 4
14.03
15.03
15.98
16.86
17.66
18.36
18.96
19.47
19.92
2 0 . 3 0

N02(PPHM)

3 . 4 4
3 . 4 2
3 . 3 8
3 . 3 6
3 . 5 7
3 . 6 4
3 . 6 5
3 . 6 3
3 . 6 0
3 . 5 4
3 . 4 4
3 . 3 0
3 . 1 2
2 . 9 4
2 . 8 0

tlo(PPRl$)

0.40
0.35
0.30
0.27
0 . 2 7
0 . 2 5
0 . 2 3
0 . 2 2
0 . 2 0
0 . 1 9
0 . 1 7
0 . 1 5
0.14
0 . 1 2
0 . 1 1

N!!HC{PPHC)

7 . 1 2
7 . 0 4
6 . 9 2
6 . 8 6
6 . 8 1
6 . 7 0
6 . 6 0
6 . 5 2
6 . 4 7
6 . 4 4
6 . 4 2
6.U1
6 . 4 1
6.U1
6 . 4 2

co {PPn)

0 . 5 0
0 . 5 0
0 . 5 1
0 . 5 2
0 . 5 4
0 . 5 6
0 . 5 7
0 . 5 8
0 . 5 9
0 . 6 1
0 . 6 2
0 . 6 3
0 . 6 4
0 . 6 4
0.65

KFLiG = 1
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8 PACIFXC ENVIRDN~ENThL  S E R V I C E S
REM2 PHOTOCHEMICAL MoDEL C6/lf77)

Ocs - 1986  IMPACT M11140UT SALE-+8  -  7/10
V E N T U R A  S P I L L  TRhJECTORV  - 8ASE CASE -  P A R T  1 - 7 HRS
START AT 04000 EUO AT liOO
EMISSIONS 6RIOS  0CDATA860SALE35

TIME

4*OO
4025
4.50
4.75
5*OO
5.25
5.50
5*75
6.00
6.25
6,50
6s7S
7.00
7.25
7.50
T*75
e.llo
8025
8.50
8075
9000
%;;

9075
10000
1 0 , 2 5
1 0 . 5 0
10075
ltboo

POSITIONCXSY}

380a9308.a
62.90307.0
47.733050.9
52040304-5
5 7 . 0 s 3 0 3 . 0
61.39301”03
65..1s299-6
6B03029?oS
71eOs296,0
73,6s294.3
7604,2930J
79.6,292..4
83DOt2920fJ
86o.3c291o.8
89o.L,291oA
91.3s12900S
9 3 . 0 9 2 9 0 . 9
940.9q2890S
9707’B289a.6

10I,*s29O..5
106D.1s292o.O
11OO6S293,7
114-1s294.9
1160602950.7
1180002960.O
119.2s296.4
121oIs297o.9
123,?s300,.1
12700t303dl

03(PPHR}

1.00
O*J5
0.08
o.n7
00.21
0020
0835
0056
O*74
00.90
1006
1,26
1050
1..75
1.98
2e24
2 . 5 3
2.84
3..24
3*.43
3..75
4*O7
4..40
4m.72
5.D2
5,42
5.21
5031
5.40

ND2CPPHM)

2.ao
2oa7
2..96
2 . 9 8
2 , 9 5
2ga7
2.36
2 . 6 2
2 . 5 3
2 . 5 0
2 * 5 1
2 . 5 0
2.48
2.47
2*$O
2.53
2.53
2.54
2.S4
2.57
2.58
2.58
2.5?
2.56
2.56
2.53
2.50
2.4?
2md5

NO(PPHM)

1.s0
0.4$
0W30
00J6
0031
0,A4
0 0 5 6
O*JO
0,38
hao
0039
0 . ? 8
o oa o
O*J9
0075
0 . 3 1
O*69
o ● b7
0s65
0060
0069
O*57
0.s5
0.52
00A9
0.s9
08k9
00A8
t.A7

NRHC(PPRC}

0050
0 . 5 0
08s0
0 0 s 0
D*SO
0.s0
0,s0
O * S O
0ss0
O * 6 D
0 0 s 0
O * S O
O*49
o.h9
0..49
0sA8
00&8
o*i47
0..47
0066
0s46
00145
S+*S5
o.&4
0..$4
00.43
0.43
0.43
0.143

CO(PPH)

0.s3
0.60
0 , s 0
0.50
O*59
00s0
0.60
0 . 6 0
O*SO
o*b9
0049
8049
oo&9
oab9
o.b9
09&9
o*&9
B*A9
m.&9
0sA9
9*A9
O*A9
O*A9
0,A9
oeA9
00A9
O*69
B*A9
0469

UFLAG  = 1
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PACIFIC ENVIRONIIiENTAL  SERVICES
RKUf PHOTCC!lERICAL UODBL  “ ’  ‘“ “ - - ’

C’(y . 1!266 lI!PACT  WITHOUT SA~E-U8  -  7/10
VEXTURh SPILL TRAJEti?6PY - WASI? CASE - PART 2 - 1 9R
START AT ltOO, END iT 1200
EF!ISSTOFS  G R I D :  v2DATFiB6.sAEE35

TIME

11.00
?1.08
11.17
11.25
11.33
11*U2
11.50
11.58
11067
11.75
7?.83
11.~2
72.00

POSITION(X,Y)

7.0; 3 7 . 0
8 . 2 ,  38.7
9 . 3 ;  3q,l

1 0 . 3 ,  &o.?
1 1 . 3 ,  4 1 . 1
1 2 . 2 ,  U2.O
1 3 . 1 ,  ti2,9
1 3 , 9 ,  03.7
1 4 . 6 ,  4U.U
1 5 . 3 ,  U5*1
15.9, a5,8
1 6 . 5 ,  LJ6.4
17.0,  lJ7.o

C!3(PPHI!)

5. lm
5.48
5.57
5.67
5.76
5.83
5.90
5.97
6. OLI
6.72
6.20
6. 2?
6.38

!UJ2[PPHM)

2*45
2*afl
2.44
2.4U
2 . 4 3
2.42
2.41
2 , 4 0
2.3Q
2 . 3 8
2* 3P
2 . 3 8
2 . 3 8

NO(PPR?l}

0.47
O.llfi
0.@6
0 . 4 5
O.QU
O*UQ
0.43
0 , 0 2
0.Q2
0.61
0 . 4 1
o.ao
().!$0

Hf!Hc(PP?Fc)

O*U3
O*Q2
0.42
0. &z
o. U2
0.42
O.ul
O*U1
0.41
0.41
0.41
O.ul
0.81

cc (PPR)

O.Q!?
0.U9
0.U9
0.U9
o.fb9
0.U9
o.u~
0.U9
O.1$o
0 . 4 9
o.f19
O*U9
o.f19

KFLP.G =

*

8
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PhcXFIC BUVIRONUENTAL  SERVICES
REH2 PROTOCHENICAL  MODEL (4/1/77)

Ocs - 1986 IIIIPACT UITH SALE-48 - 7/10
V E N T U R A  S P I L L  T R A J E C T O R Y  -  1 0 0 0 0  BARREL  SPILL  - P A R T  1 - 7 HRs
START AT 0400, END AT 1100
EMISSIONS GRID: 0CDATA86.SALE48

TIHE

4 . 0 0
@.25
4 . 5 0
4.-75
5 . 0 0
5 . 2 5
5 . 5 0
5 . 7 5
6 . 0 0
6 . 2 5
6 . 5 0
6 . 7 5
7 . 0 0
7 . 2 5
7 . 5 0
7 . 7 5
8 . 0 0
8 . 2 5
8 . 5 0
8 . 7 5
9 . 0 0
9 . 2 5
9 . 5 0
9 . 7 5

1 0 . 0 0
1 0 . 2 5
1 0 . 5 0
1 0 . 7 5
11.00

POSITION(K,Y)

3 8 . 0 , 2 5 8 . 0
4 2 . 9 . 2 5 7 . 0
4 7 . 7 , 2 5 5 . 9
52.4,25@.5
5 7 . 0 , 2 5 3 . 0
6 1 . 3 . 2 5 1 . 3
65.1,2Q9.6
6 8 . 3 , 2 4 7 . 8
7 1 . 0 , 2 4 6 . 0
7 3 . 6 , 2 4 4 . 3
76.4.2U3.1
7 9 . 6 , 2 4 2 . 3
8 3 . 0 , 2 4 2 . 0
8 6 . 3 , 2 4 1 . 8
89.1,201.Q
9 1 . 3 . 2 0 0 . 8
9 3 . 0 , 2 4 0 . 0
91b.9,239.5
9 7 . 7 . 2 3 9 . 6

101.4.2@0.5
1 0 6 . 0 , 2 4 2 . 0
1 1 0 . 6 , 2 4 3 . 7
114.1,24Q.9
1 1 6 . 5 . 2 4 5 . 7
1 1 8 . 0 , 2 4 6 . 0
1 1 9 . 2 , 2 4 6 . 6
1 2 1 . 1 , 2 0 7 . 9
1 2 3 . 7 , 2 5 0 . 1
1 2 7 . 0 , 2 5 3 . 0

03(PPHH)

1 . 0 0
0 . 1 5
O.OR
0 . 0 8
0.15
0 . 3 7
0 . 8 7
1.59
2 . 4 0
3 . 2 9
4 . 2 6
5 . 2 5
6 . 2 7
7 . 2 7
8 . 2 3
9 . 1 5

10.08
1 0 . 9 6
11.85
12.69
13.U4
14.09
14.64
15.10
15.47
15.08
14.74
14.  U3
14.17

N02(PPW!)

2.00
2.88
2.96
2.99
2.99
3.08
3*1O
3.06
3.03
3.01
3.03
2.98
2.88
2.77
2.65
2.54
2.04
2.36
2.29
2.22
2.11
1.91
1.67
1.47
?.31
1.26
1.22
1*2O
1.17

NO(PPHH]

1 . 0 0
0 . 1 4
0 . 1 0
0 . 1 5
0 . 2 7
0 . 2 3
0 . 2 2
0 . 2 5
0 . 2 6
0 . 2 7
0 . 2 2
0 . 2 0
0 . 2 1
0 . 2 0
0 . 1 9
0 . 1 7
0 . 1 6
0 . 1 5
0 . 1 5
O.11+
0 . 1 3
0 . 1 2
0 . 1 0
0 . 0 9
0.0(4
0 . 0 8
0 . 0 8
0 . 0 8
0 . 0 8

NHHC(PPHC)

O*5O
0 . 5 0
0 . 7 1
3 . 9 7

10.64
14.02
14.92
lQ.87
lu.81
1 4 . 7 3
14,,62
14.@8
14.28
14.(03
13.374
1 3 . 4 5
13.20
13.00
12.07
12.78
12.73
12.70
12.68
12.66
12.64
12.03
11.48
10.97
10.51

co (PPH)

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.51
0.52
0.53
0.55
0.56
0.58
0.60
0.61
0.63
0.64
0.66
0.66
0.67
0.67
0.68

KFLAG = 1
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Ocs - 1986 IMPACT  MITH  S A L E - 4 8
vENTuR&  SPILL TRAJECTORY - 10000
SThRT AT 1 1 0 0 ,  E N O  AT 1 2 0 0
EMISSIONS  GRIO: V20ATA86.S6LE+8

TIME

11000
11.09
11.17
11025
1 1 . 3 3
11.42
1 1 . 5 0
11.59
1 1 . 6 7
1 1 . 7 5
11084
1 1 . 9 2
12*OO

PO$ITION(K,Y}

7*O9 37*O
FI*2$ 3R*1
9.3s 39.2

10.3s 40.2
11.31 41.1
12.2s 42.0
13.1~ 42.9
13*9J 43*7
14.6s 44.4
1503, 4501
1509, 45*9
lb.5v 66.4
i7.o, 47.0

03(PPWM>

14.20
14.32
14.43
14.53
14.62
16.67
14.72
1+.77
14.82
14* 89
14.9R
15*O7
15.1~

PhCIFIC ENVIRONMENTAL SERVICES
REH2 PHOTOCMEMIC.AL  MODEL  (4/1177}

- 7!10
6ARREL  S P I L L  -  PABT 2  -  1  HR

N02{PPHM)

1*17
1*14
1.lC
1.07
1*O5
1.01
0.99
0.96
0.96
0.92
009’1
O*B9
0.88

0009
0908
0.08
0.07
0 . 0 7
0907
0.07
O*O7
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6
0 . 0 6

10*5O
10.50
1 0 . 5 0
10050
1 0 . 5 0

“1O.47
10.45
10.42
10.41
1 0 . 4 1
1 0 , 4 2
10*45
1 0 . 4 9

0.69
0,68
0069
0.69
0.69
0.69
0.69
0.69
0.70
0.70
0.70
o.7i
9071

KFLAG = 1
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?ACIFIC ENVZRONKEN~AL  SERVICES
REM2  PHOTOCMENICAL  MODEL {4/1/77>

Ocs - 1986  IMPaCt WITHOUT SALE-$8  -  T11O
YANNERICORTEZ S P I L L  lRAJECTORV  - BhSE C A S E  -:11 HRS
START A T  0900s END AT 1 9 0 0
ERISSIONS 6R2D: 0CDA1A860SALE35

T1!IE

8*OO
9.2S
8.S0
8.75
9 . 0 0
9 . 2 5
9 . 5 0
9 . 7 5

10000
:;::;

1 0 0 7 5
11.BO
11,2!s
11*5O
11075
12.00
1202s
12.50
12.75
13.00
13.25
1 3 9 5 0
1 3 8 7 5
14000
1402S
14050
14*75

15.50
15075
16.00
16.25
16,50
16.75
17000
17.25
17.s0
1 7 0 7 s
18*BO
10025
1 8 . 5 0
18.75
19.00

POSITIONCKSV)

141000129A
142.2,125.6
143D2s1220.L
14402911SA
14500s115.0
146D0tllls2
147*SS107*3
1499ss103.2
152-00 980,9
154*.99 94A
158.39 91A
1610As 870S
S65,f#t 85,5
16808s 82,3
172.4? ?90.6
176,3s 76,8
100.0s 73.9
184,4s 7102
188.8s 6800s
194A0 660.7
ZOOOlt 6504
206elt 63A
211040 62A
217s.lD 60s.9
2224s 6009
22702p S9,J
233s3s 58,3
240.3s S7,S
248.1s 56A
25S.9s 560A
263,0s 56*J
269,6* 55*.9
275cOS S5s.9
28009s S5-S
288,0, S503
296A, 54,3
306.0, S300
315*AO S1OA$
323,JD 50,6
328,.9s 50..2
3330a@ 50.0
3360.9s 49,.9
342.2s 49,3
3480199 48A
356,9s 4700

03CPQHM)

3*OO
2 . 8 7
2..99
3*13
3,26
3 * 3 9
3*&3
3 , 4 9
3*8$
3,99
4 * 1 4
4,28
4,43
4 , s 7
4.20
4.a4
4..97
5040
S*22
5033
5,A5
S.S6
S.66
S*75
5 . 8 5
5 * S 3
6.81
6988
6,14
6,20
6025
6.29
6.33
6.36
60A0
60Al
60143
6.43
6*A3
6,h4
6.*4
6eh2
6,A1
6,39
6,39

no2cPPt10

l.ao
1,22
l*a3
1s25
1,26
~D29
1.29
:::;

1,29
1.29
1.2s
1.28
1028
1-28
::$;

1026
1926
1*Z5
1025
1024
1s23
1.22
1.21
1.20
1.s9
L*A8
iba7
lod5
1*14
1.13
1*A2
a*42
1040
1,10
lDa9
1.s9
1*3O
1,89
l*a9
lAO
1041
l.al
lA1

.

NOCPPM~)

0 . 5 0
0.31
0 . 3 2
0 . 3 3
O * 3 4
0 0 3 4
0 , 3 4
0.33
0 0 3 3
O*32
0 9 3 1
0 8 3 1
0030
0.29
0.29
0.28
0027
0,26
0026
0025
0,24
6923
0,23
O*22
0921
0s20
O*A9
beia
0,1?
oba7
0,46
B.J5
0A3
O*A2
::::

0,40
One
O.a?
O*47
0.R6
o*a4
O*E3
0,s1
O,at

NWiCCPPMC)

0 . 2 5
0 . 2 5
0 . 2 5
:::;

y:

0.24
0.24
002$
;:::

0 . 2 3
0 , 2 3
0.23
0 8 2 2
0022
0 . 2 2
M:

oD2t
0D21
0 , 2 1
0 . 2 0
0920
0 . 2 0
0920
0 . 2 0
0 . 2 0
O * 2 O
0.20
0 . 1 9
o*a9
0,19
t*49
0,19
0.19
oO.19
0*IL9
O*49
0.19
0.s 9
o*a9
0,19
9*A9

Cocppn)

9.60
B*65
0.50
0s6 o
0.s0
0060
O*6O
0863
O*6O
O*A9
0,s9
O*A9
0,A9
8*b9
o,&9
0,69
Deb9
0.49
#*A9
0,49
0.J19
o.&9
o*&9
omA9
0.49
D*A9
0.48
O.hll
Obbe
O.&$
0048
0eb8
0.68
;:::

O*A8
0.J48
O*A8
0D&8
00A8
O*A7
0.A7
oab7
O*A7
Dab?

.-
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PACHFIC E N V I R O N M E N T A L  G’ERVICES
RER2 PHOTOCWM.ICA1  MOOEL (44117?)

Ocs - 1 9 8 6  IMPACT=W7H  SALE-48  - ?/10
TANNERfCORTEZ S P E L L  TRAJECT’(3RV - 40QO0 B A R R E L  S P I L L  -  11 t+RS
S T A R T  A T  0800e  END  AT 1 9 0 0
EMISSIONS  GRID: 0CDAM86.SALE48

T1f4E

8000
8.25
8s50
0 . 7 5
9.00
9*25
9.50
9 . 7 5

10.00
10e25
10050
IO*75
11.00
tlo25
11,50
11075
12.00
12.25
12e50
12.75
13.00
13.25
13.50
13.75
14.00
14,25
14.50
140?5
15.00
15.25
15*5O
1s075
16*OO
16.25
16050
16s75
17.00
1?.25
17.50
17.75
18*OO
88.25
18850
18*75
19*OO

POSITION(X.SY)

1 4 1 . 0 s 1 2 9 . 0
14202si2504
1 4 3 . 2 s 1 2 2 . 1
144.2zIA806
14500S11S*0
146.OP1ll.3
1 4 7 . 5 s 1 0 7 4 4
1 4 9 . 5 B 1 0 3 . 2
152.09 9 9 . 0
154.99  9+.8
158.09  91*I
16i04s  87s8
165sO~  85.0
16808~  82.3
172.5n  7@06
176.3s  7 6 . 0
180.1s 7 3 * 9
18491$  7 1 0 3
188.89  68.8
19401s 66.7
200008  65.0
206elm 63.5
2ih8s 6 2 . 1
217.1~ 6 0 . 9
2~2mOS 6 0 0 0
227.29 59ol
233.3s  5 0 . 3
240.29 5 7 . 6
248.18  57*O
255.9,  56s4
263.1.  5 6 . 1
269.49 S 5 . 9
275.0? 5 6 . 0
280s’9. 5509
288.0s  5 5 0 3
296.59 S404
306.18  5 3 . 0
315.4g  51.6
323.0~ S 0 . 6
328.9. 5 0 . 1
3 3 3 . 0 ,  5 0 * 0
336.9* 49.9
34202~  49.4
348e9g  48.4
357*O*  4 7 * O

03(PPW)

3 . 0 0
2.96
3 . 4 6
4.19
S*OO
5.78
6.53
7 . 2 8
7..98
8..67
9 * 3 4
9*97

1 0 . 5 6
11.10
11.57
11.97
12.29
12.56
~2s 79
1 2 . 9 8
13.15
13.-30
1 3 0 4 4
1 3 . 5 5
1 3 * 6 5
1 3 . 7 4
13.82
13a8~
13.95
14.01
14*O5
14*O9
1 4 . 1 2
1 4 0 1 4
14.16
14.17
14.18
14.18
:::;:

14.16
14. 1s
1 4 . 1 3
14.11
1 4 . 0 9

N02(PPfM)

1*OO
1.24
1*31
1 * 3 7
1640

1 . 4 2
1 , 4 2
1 . 4 1
1 . 3 9
1 . 3 6
1.33
1031
1 . 2 8
1.24
1 . 1 8
I*O9
0 . 9 9
0 . 9 0
0 . 8 3
0077
0 . 7 2
0,67
~0.63
0.60
O * 5 7
0.55
0 0 5 3
0.51
‘ 0 . 4 9
O * 4 8
0 . 4 7
0 . 4 6
0 . 4 5
0 0 4 4
0 . 4 3
‘O*43
0 . 4 2

.0.42
::::

0.41
0.41
0041
0.41
0 . 4 1

NOCPPHM)

0 . 5 0
O* 30
0 . 2 8
O*26
0.23
0 . 2 1
0 . 1 9
0 . 1 7
0.16
0.15
O * 1 3
0 0 1 3
0 . 1 2
0 . 1 1
O* 10
0909
0.08
O*O7
0 . 0 7
0 . 0 6
Q*O5
0005
O*Q5
0904
0 . 0 4
0.04
0 . 0 4
:::;

0003
0 . 0 3
0 . 0 3
O*O2
O*O2
0002
0 . 0 2
O*O2
O*O1
O*O1
0001
00’01
O*O1
0.00
0800
o* 00

NUIIC(PPWC)

0.25
2 . 7 1
6 . 0 3
7 . 9 1
8.12
8*O2
7.88
7 . 7 2
?. 54
7.37
7.24
7*14
7 . 0 7
7*O2
6 . 9 9
6.97
b. 96
6.95
6*94
6.93
6.92
6.91
6.90
6*89
-6088
L 87
6.86
6*85
6*84
6*83
6*82
6081
6*80
6.?9
6.79
6s 78
6.77
6e76
6075
6*74
6.?3
6.72
6.71
6070
6.69 ‘

CO”CPPK)

O * 5 O
0 0 5 0
0 . 5 0
O * 5 O
0 . 5 0
0 . 5 0
0*.50
0 8 5 1
0 . 5 1
0.52
0 . 5 3
0054
0.55
0 0 5 6
O * 5 7
0 . 5 8
O * 5 9
0 . 6 0
0.61
0 . 6 1
Om62
Om.63
0 . 6 3
O * 6 4
0.64
0..65
0 . 6 5
0 . 6 6
0.66
0.67
0 . 6 7
0..67
0.68
0..68
0 9 6 8
O * 6 8

0 . 6 8
O * 6 8
0.69
o.h9

.0,69
0..69
0 . 6 9
0.69
0..69

*

4

*

D-150

. . .

m



APPENDIX E

HYDROCARBON LOSSES FROM PETROLEUM STORAGE TANKS
AT PROPOSED LNG FACILITIES

*



●

E.1 Storage Tank Assumptions for an LNG Faclllty
1) One 132,000 bbl capacity fixed-roof tank storfng Bunker

C fuel oil.
2) On~i;5,000  bbl capacity fixed-roof tank storing #2 fuel

●

3) One 5,000 bbl capacity fixed-roof tank storing diesel
fuel.

4) Four tanks storing liquified  natural gas (LNG); it is
assumed that all hydrocarbon losses are captured by
a compressor and thus the LNG tanks have no hydro-
carbon emissions.

E. 2 Fixed-roof Tank Loss Equations (Burkl in and Honerkamp, 1976)

1) Hydrocarbon breathing losses:

‘b
= (2.21

where Lb =

M =
P =

D =
H =

AT =

Fp =
c=
Kc =

[ 1
0.68 XD1073x H0.51 XAT0.5x 10-4) x Mx-&

XFPXCXKC (E-1)

breathing loss, lb/day
molecular weight, lb/lbmole
true vapor pressure of llquid at bulk ltquid
temperature, psia
tank diameter, feet
average vapor space height, feet
average diurnal temperature change, ‘F
paint factor
adjustment factor for small diameter tanks
adjusixnent  factor for crude oil storage

2) Hydrocarbon working losses:

Lw = (4.603x10” 7) Xhlxpxl(cxvx[!f +180] (E-2)

where Lw ❑

M =
P =

Kc =
v.

N =

working loss, lb/day
molecular weight, lb/lbmole
true vapor pressure of liquid at bulk liquid
temperature, psia
adjustment factor for crude oil storage
tank capacity, bbl
number of turnovers per year

E-1



E.3 Calculated Hydrocarbon Emissions
The par~me,te.rs used in equations (E-1) and (E-2) are 1 Is ted
in Table ~-l; the pa~amete.wweve  derived from Burklin and
Honerkamp (1976) and Re~c! and Sherwood (1966). The resulting
calculated hydroca,nboq emissions are shown, in Tal?leE-2, The
total hydrocarbon em.issioo.rate.fr  omall tanks was 59.95 lb/
dayorl.13 kg/h~.

*

E-2

9



t.a’ .*

Parameter
V, bbl
M, flb/lbmole
P, psia
D, feet
H, feet
T, “F

‘P
c
Kc
N

Table E-1. EQUATION PARAMETERS

Bunker C Tank
132,000
190
0.00019
140
25
20
1.46
1.0
100
13

#2 Fuel Oil Tank
25,000
130
0.05
80
15
20
1.00
1,0
1.0
13

Diesel Fuel Tank
5,000
130
0,15
42
10
20
9,00
1,0
1.0
’13

.’. ,.
.’ !

,.,



Table E-2. C?iLWLATED HYDROCARBON EMISSIOlh

Breathing LOSS i?orking Loss Total Loss
Tiink ].b~day 1 b/day ,b @
*“’nker ~ 3.46 0:42 ‘3 :as
#2 Fuel Oi 1 21.06 14,44 35.50
Di@sel Fuel 11.91 8,66 20.57

All tanks 36.43 23.52 G

-.. . .—.
t

. ..
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