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PREFACE

This Workbook was prepared to assist Federal, state and local government
agencies to reach timely decisions regarding refinery sitings, modifi-
cations or expansions, when proposed by industry, by providing background
information relative to making such decisions.

The Resource Applications Office (RA) of the Department of Energy had
the Workbook prepared because RA has a strong interest in ensuring that
U.S. refinery capacity meets U.S. petroleum products demands, that it is
capable of using increasing~amounts of heavy, high sulfur content crude
0oils as refinery inputs, and that it can provide the unleaded gasoline
and low sulfur fuels needed to meet environmental requirements.

The Workbook consists of two volumes. The first volume contains basic
refinery information such as descriptions of typical refinery configura-
tions and process units, refinery investment requirements, land needs,
refinery construction and operating personnel requirements, applicable
environmental regulations and permitting needs, and the socio-economic
effects of refinery construction and operation.

. The second volume refers to the reference materials used in the prepara-
tion of the Workbook. It is intended to assist those seeking more
detailed information on items covered in the first volume.

If you have questions regarding the Workbook, call or write:

F. V. Marsik

Department of Energy

Resource Applications

12th and Pennsylvania Avenue, N.W.
Washington, D.C. 20461

Phone: 202-633-9179
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1.0 INTRODUCTION .
1.1 BACKGROUND

The siting of new industrial plants, like petroleum refin-
eries, is a complex issue because of the increasing amount of regulatory.
and permitting activities that must be considered by both the govern-
mental agencies and the refiner. There is increased public concern and
participation in issues that can affect the environmental and physical
characteristics of a local area.

In recent yéars, there have been over thirteen petro1edm refinery
projects scheduled for the East Coast that have been cancelled for environ-
mental reasons. Reasons for cancellation included the adoption of new |
state taws that prohibited coastal refinery sites, city council disapprovai,
rejection by the state environmental égenCies, and ‘in several cases '
opposition by local voters. It is quite possible that some of these
cancellations could have been avoided if the state and local government
officials and citizens were provided with a detailed description of a
petroleum refinery and its diréct and indirect impacts upon their local
community, and the refinery had a better understanding of the respective
regulatory and permitting requirements and bases. )

The compilation of a refinery siting workbook addressing the
technical and socio-économic issues, regulatory concerns and permitting
activities would allow local officials to present a reasonable picture
of the impacts associated with refinery construction and operation to
their constituents. This workbobk would either verify facts offered by
the refining company or establish a basis for asking additional questions
from this pre-existing knowledge of the refinery industry.

A parallel benefit from this workbook would be to provide the
refining company with an understanding of federal, state, and local
environmental regulations, permitting, and reporting requirements for a



new refinery or an expansion or major modification of an existing refinery,.
This information would be ‘extremely valuable to the small, independent
refiner who does not have the large, full-time legal and engineering
staffs required to maintain proficiency in these dynamic, evolving areas.

1.2 OBJECTIVE AND SCOPE i

The objective of this effort is to develop and provide basic

refinery-related information for use by state and local govérnment official:
‘ as a basis for establishing responsible refinery siting requirements and
policies consistent with the federal clean air and water standards and
socio-economic concerns, The report will be organized into two volumes.
The main text comprises the basic topics of physical concerns, regulatory
requirements, and permitting activities, while the second volume includes
the detailed appendix materials such as the applicable laws and the
necessary permits as avai1a?1e and a glossary of pertinent terms.

As a means to this objective, three refinery sizes, 200,000,
100,000 and 30,000 barrels per day crude charge will be discussed in
technical terms. Process unit configuration will be presented which
will maximize either gasoline or heating oil production with either
sweet or sour crude o011 feedstucks. Discussions will be directed fn the
ten (10) refinery cases shown below. The two cases not discussed in
detail are considered not to be viable in most instances for the configura-
tion and size classification.

Maximum Gasoline Maximum Fuel 0il
Crude Feed Rate, Sweet Sour Sweet Sour
Barrels/Day Crude 0i1 Crude Qi1 Crude 0i1 Crude 0il
200,000 X X X X
100,000 ' X X X X
30,000 X X

The major issues affecting the socio-economic impact of siting
the refinery in a'given locale will be presented; These data will review
the factors affecting the human environment and the issues that must
be addressed to assess the impact that a refinery will have on a community.



The key federal registrations which impact upon a refinery
siting decision shall be reviewed. Summaries of these regulations and
a simplified decision diagram for the air and water acts shall be .
_ presented to assist both government and refinery officidls in understanding
the scope of regulatory impact. '

A1l pertinent procedures required for refinery permitting

shall be reviewed under the generalized headings of air, water, health

- and safety, land use, and miscellaneous permits. This categorization

at the federal, state and local levels of government shall be used as

a basis for establishing degrees of emphasis. Literature and personal
contacts were used to obtain permit information at all levels of gavernment.
Surveys were conducted at the state and local levels to assist the contact-
ing and compilation of pertinent permits.

The report shall also address both new refinery construction and
major refinery modification or expansion. Where this distinction is
jmportant in the regulatory and permitting phases, it shall be noted,
and discussed. :

1.3 PROJECT APPROACH
The workbook is presented under three major sections. These are
refinery descriptions stressing unit concepts and physical concerns, regula-

tory requirements, and permitting activities.

1.3.1 Refinery Description

i There are many ways to define a refinery. Its purpose and flexi-
bility are determined by the type of crude, design basis, and market needs
among other factors. In order to provide the local or state government
representative faced with refinery decisions in their community with an
understanding about the performance and impacté from such a facility, it
is important to define key terms such as crude oil and refinery configuration
and list the general technical assumptions.



- C}Uﬁe 0il is a mixture of compounds composed of carbon and
.ﬁydfbgen called hydrocarbons, and various amounts of suifur, nitrogen,
oxxgén;ztrace metals, -and water. The physical charactefistics of a given
'cnﬁa%»oil can range from an almost clear liquid, similar to gasoline, to a
Sitch that is so viscous it must be heated to be pumped. Crude o0il from
géogképhical]y related oil fields tends to have similar compositions and
properties.

Crude 0il1s are typically designatgd as being sweet or sodr and
light or heavy. In addition, they are classified as being paraffin,
intermediate, or naphthene based. For the purposes of this workbook,
_sweet and sour crude oils are defined according to the total sulfur content
~of the crude oil.. While the refining industry has various definitions of
sweet and sour crude oil, sweet crude oil refers to crude oil containing
0 5% or 1ess of tota) sulfur (by weight). Sour crude 01 contains more
than 0.5% total sulfur.. Likewise in this workbook, Tight crude oil is
deffned as hav1ng an AP1 gravity of greater than 25. Likewise, heavy
crude 01l has an API gravity of 25 or less. The crude oil base depends
upon "the predominant type of hydrocarbon present. For example, extremely
light crude oil (API gravity greater than 40) is generally paraffin based.
Crude oils with API gravity between 40 and 25 are intermediate based, and
crude oils with API gravity less than 25 are generally naphthene based.
The vast majority of crude oils produced are of intermediate or naphthene
bases.

The hydrocarbons present in crude oils may be separated by distilla-
tion into various fractions. While a fraction may contain many different
hydrocarbon compounds, each fraction has the distinction of boiling within
a specific temperature range. Lighter crude oils will produce a large
- proportion of fractions that have lower boiling points (light fractions)

*See Sect 1on 3.1.1 for a more detailed discussion of sweet and sour crude
oil.



and heavier crude o0ils will have a large proportion of fractions that boil.
at higher temperatures (heavy fractions). It is these fracfions that are
further processed into the final products. By varying process conditions,
and unit processes, many different fractions can be produced, depending.
upon the final product requirements.

Of the non-hydrocarbon compounds present in crude 0il, sulfur is
the material of principal concern. Sulfur may be present as dissolved,-
‘free sulfur, hydrogen sulfide, or as organic sulfur compounds such as
mercaptans. Generally, heavier crude 0ils will have higher sulfur concentra-
tions, but sweet, heavy crude oils do exist. Other sulfur compounds, like
hydrogen suifide, may also be formed during the various refining processes.
Sulfur compounds can cause severe corrosion to procéss units and can be a
major source of air pollution.

The nitrogen and oxygen can also cause corrosion of process
units and the nitrogen can also form ammonia which can cause violation of
the wastewater discharge reguiations. The trace metals, such as arsenic,
nickel, and vanadium, may be present in such concentrations that they are
poisons to certain process catalysts. The properties of the crude oil are
" all considered when deciding upon the overall refinery design basis.

The purpose of an oil refinery is to process the crude o0il into
its various fractions and then refine and blend those components to form
the desired finished products. A refinery consists of a number of modules
or units, each with a specific purpose, integrated into a processing
sequence. The actual refinery configuration and sizeAwi11 depend upon- the
characteristics of the crude o3l and the desired final product mix.
Prgduct mix is highly dependent on the market for the various products.
Theoretica]ly, it is possible to produce virtually any petroleum product
from any crude oil. Thus, heavy crude oils may be used to produce lighter
products such as gaso]ine.A HoweVer, economics play an important role in
refining and it is more economical to use 1ighter:crude oils for producing
'1ighter products. Therefore, a refinery will be designed to make maximum
use of the expected range of crude 0i) characteristics.



While most refineries have flexibility as to the types of crude
0ils that can be processed, a significant change in the-crude oil character-
istics may result in reduced production of certain products or necessitate
majo} process and equipment modifications. For example, a refinery designed
to process sweet crude oil may be incapable of processing sour crude oil |
due to (1) the metallurgy of the equipment may not be able to handle the
corrosion caused by the sulfur present, and (2) the facilities may not
exist to handle the increased sulfur removal requirements. Similarly, a refinery
designéd to produce gasoline from 1ight crude oil may not be able to maintain
gasoline production if it switches to heavy crude oil, due to a decrease
in the gasoline components present in the crude oil and the lack of facilities
to convert the heavier crude 0il into lower boiling fractions. Therefore, the
decisions as to the type of refinery and the process sequence or configura-
tion to be employed is heavily dependent upon the expected characteristics
of the crude nil and. the economics of processing the crude vil into the
various products. ‘

Due to the requirements of the refining operations, a barrel of
crude oil does not become a barrel of product available for sale. This is
not to imply inherent inefficiency. Factors such as the generation of light
ends which are used for refining fuel and the use of a portion of certain
petroleum fractions as feedstocks for internal refinery uses such as in
hydrogen manufacturing or as fuel results in approximately 95% of the initial
barrel of crude oil becoming finished, saleable product. If a larye anount
of cracking and reforming is required, such as in the production of unleaded
gasoline, a greater amount of light ends are produced and the oversll recovery
would be lower than the 95%. Similarly, if fuel 0oil is the major product,
overall recoveries are higher due to the less severe processing conditions.



The remaining parts of this section detail the overall character-
istics of example refineries of various capacities processing sweet
and sour crude oil. One example refinery maximizes gasoline production
~ while the other maximizes the production of fuel oil. These example
refinery configurations are shown in Figures 1-4, and explained in detail
in Section 3.1. The process units required to produce a certain product
mix do not change with design throughput. Therefore, these four figures
characterize the process sequence for the ten refinery discussion cases.
It should be emphasized that there is no "typical" refinery; however,
example refineries are offered in this document for illustrative purposes.
While actual refineries will have similar types of units, some may be
deleted and the overall configuration may be modified. The basic unit
descriptions presented in Section 2 will, however, still be applicable.
Data presented in Section 3 include:

Costs of refinery construction cases

Required utilities, labor and land

Wastes generated and pollution control methods
Noise and physical appearance

Soc io-economic impacts.

1.3.2 Regulatory Requirements

There are three federal regu]ationé which have a major impactk
upon refinery siting, construction, modification or expansion planning and
decisions. These are: '

« National Environmental Policy Act

Clean Air Act :
« Federal Water Pollution Control Act.

Summaries of these regulations and a simplified decision diagram
are presented in Section 4.0 to assist both government and reffinery officials
in understanding regulatory impacts on refinery siting and expansion considera-
tions. Following these summary items, a review of the legislation highlighting
the specific areas pertiﬁent to refinery activity is developed. The law,
or sections thereof, and other relevant materiél is tabulated in the
Appendix.
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Lesser regulations, with respect to refinery siting, such as the
Resource Conservation and Recovery Act, Toxic Substances Control Act,
Endangered Species Act, Wild and Scenic River Act, will be briefly men-
tioned and summarized as necessary. One of these acts often plays a
significant role in refinery siting but only at the site specific level.
With the general approach for this workbook, detailed development does not
appear warranted.

1.3.3 Permitting Activity

The permitting requirements (Section 5.0) of the federal, state,
and local levels were reviewed from the 1iterature, personal contacts, and
mailed surveys. Successful, unsuccessful, and presently pending applications
for siting refineries were considered to identify fssues and concerns by
each level of government. This effort established the areas emphasized in
the permitting section.

: At the federal level, agencies were contacted who have processed
refinery siting permits to discuss major concerns and obtain background
documents relating to specific siting attempts. A list of federa1~permits
required has also been compiled and placed in the Appendix of this workbook
with as many of the required forms as possible to show both government and
petroleum industry ofticials the level of information required.

At the state level, we contacted, by mailed questionnaire, each
state to learn specific requirements for refinery siting.. The letter
contained a research format enc]osure'requesting the states to tabulate
the,permftting requirements. In these letters, care was exercised so as-
not to imply that specific siting plans were represented. Response was
mixed and frequent follow-up requests were needed.

A table was prepared to summarize the primary permit review
agencies for all 50 states. The agencies are presented under the following
general permit-granting headings:

§
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Air

Water

Health and Safety
Land Use
Miscellaneous.

, _ At the local level, the permitting activity is quite variable.
Since there are but a relatively few areas throughout the country with |
refinery experience, a survey technique was adopted in an attempt to cover
all typeé of local refinery experience. A research questionnaire was sent
to all localities identified in a recent Department of Energy report who
have rcfinery permit activity in the last five years to determine if any
procedures were established as a result of the application. Second, a
similar questionnaife was sent to cities with populations of 100,000 or
more to determine the range of procedures and preparations. Finally, of 26
cities were sent a questionnaire who may add further depth to questionnaires
were sent to 26 select cities who might add further depth to the survey or
have pertinent refinery permit &xposure due to past actions or location.

- Representative tables were developed under the general permit
headings listed above for the local permitting process. Ten to fifteen
example cities are listed from the survey responses under each of the five
titles. Cities with refinery experience or from the select list should
generally be preferred. The tables were developed along the lines of
listing the form of local government, refinery experience status, and
other significant parameters to aid the report reader identify cities with
parallel refinery experience as the one under specific consideration.

13



2.0 -~ PROCESS UNIT DESCRIPTIONS
12.1 CRUDE OIL DISTILLATION UNIT

The crude 011.disti11ation unit is normally the first refinery
unit to process the crude oil. In this unit, distillation serves as the
basic method for separating the crude petroleum into various fractions
that can then be.refined into final producis.

As shown in Figure 5, the crude oil is pumped from tankage,
preheated by heat exchange with various product streams {fractions) to
about 200-2500F and sent to the desalter. The purpose of desalting is
to remove inorganic salts from crude 0il so that these salts will not
cause plugging of exchangers, coking of furnaces and corrosion. The
process also removes the soluble trace metals present in the water phase
which act as poisons to process cafa]ysts, The most widely used desalting
process.is electrostatic desalting. In this process,'chemicals and
water_are added to the crude o0il and oil/water separation -is carried out |
by gravity differential in the presence of a high voltage electrostatic
field. The field helps to agglomerate the water droplets, which contain
the salts, and thus separate the water from the oil. The 0il is removed
from the top of the desalter veése], and the water from the bottom. The
water is sent to the wastewater treatment plant. ‘

The crude oil is then pumped through additional heat exchangers
at the vacuum unit and then through the crude oil furnace where the.oil
is further heated to 650-7000F. The hot crude oil is then fed to the.

" crude oil distillation column commonly kndown as the atmospheric distilla-
tion column. This column is typically a cylindrical tower 10 to 30 feet
in diameter and can be up to 100 feet high and operates at 5 to 20 psig.

As shown in Figure 5, the column separates (disti]Ts) the
crude 0il into product streams having specific boiling point ranges.’
The higher the boiling point, the "heavier" the fraction. Depending
upon the subsequent refinery process scheme, these streams commonly are
. light ends. (lowest boi]ing points), naphthas, middle distillates, gas

14
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0il, and crude oil unit residuum (highest boiling point). Some of the
heavier streams are often individually steam stripped to further remove
the 1ight.materiél that may still be present after distillation. The
amount of each fraction depends upon initial composition of the crude
01l and the operating conditions of the tower. (A lighter crude oil
will produce a greater proportion of light fractions.)

Following distillation, the crudé 0il disti]iation unit pro-
duct streams can be ‘further processed by a number of schemes. - For exam-
ple, distillates can be separated by further distillation to make finished
products such as diesel fuel, kerosene and jet fuel. Gas oils can be
cracked to form lighter, lower boiling compounds which may be blended
into gasolines or recovered directly as heating oil. The processing
scheme chosen is dictated by the quality of the crude oil available and
the demands of the geographical area where the products are to be marketed.

2.2 VACUUM DISTILLATION UNIT

A vacuum distillation unit is shown in Figure 6. The feed to
this unit is the bottoms from the crude oil distillation column. The
hot feed is first heated in a furnace to 700-7500F and then charged to
the vacuum distillation column. This column operates at 735-660 mm Hg
vacuum (760 mm Hg is atmospheric pressure).* The vacuum in the column
can be produced by using steam ejectors or vacuum pumps. (Figure 6
shows steam ejectors.) The combination of high temperature and reduced
pressure causes additional distillation to take place which cannot occur
at atmospheric pressure. '

The product streams from the vacuum tower typically are light
vacuum gas oil, heavy vacuum gas oil, and vacuum tower bottoms. The
tower also produces a stream of lighter material which commonly is col-
lected as an overhead product oil. This oil typically is sent to the
“slop 0il" collection system. This recovered "slop" oil can be repro-
cessed through the crude oil distllation unit or sent to other o0il pro-
cessing units:

*mm Hg = millimeters of mercury.
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The product streams from the vacuum distillation unit can be
further processed depending upon:-the desired products and the sulfur
content of the crude. While the vacuum gas oil product can be sent to
hydrocracking or catalytic cracking, it may be recovered directly as
heating fuel 0il and would not require further processing. The vacuum
column bottoms, in addition to being sent to the coker, may also be sent
to the fuel 0il blending where it is recovered as bunker fuel oil. If a
low sulfur bunker fuel 0il is required, the vacuum bottoms may be desul-
furized prior to blending.

2.3 HYDROTREATING UNIT

Hydrotreating (also known as hydrodesulfurization) is a catal-
ytic process used to remove sulfur, nitrogen, bTefins, arsenic and lead
from Tiquid petroleum fractions. Typically, hydrotreating units are
'employed ahead of such processes as catalytic reforming since the catalyst
used in reforming will be rendered inactive if the feed contains suifur,
nitrogen, olefins or metals. Hydrotreating may also be used prior to
catalytic cracking to reduce the sulfur emissions from the regenerator
and improve product yields. It may also be employed to upgrade petroleum
fractions into finished products such as kerosene, diesel fue] and
heating oil. Hydrotreating generally removes over 90% of the above
contaminants. '

Sulfur removal is accomplished by contacting the untreated
petroleum fractions with hydrogen in the presence of a catalyst. The
reaction converts the sulfur to hydrogen sulfide (H2S) and the nitrogen
to ammonia (NH3). The H2S and NH3 are separated from the liquid frac-
tion by vapor-liquid separation. In addition, there will be some
saturation (removal) of olefins which also will consume hydrogen.' The
degree of olefin saturation will depend upon the severity of the hydro-
treating.

Hydrotreating processes are used on a wide range of feedstocks

from naphthas to heavy residual oils (see Figures 1 and 2). In general,
hydrotreating of process streams from sour crude oil requires greater

18



quantities of hydrogen and more severe operating conditions (higher
hydrogen pressures and lower space velocities) than does hydrotreating -
of sweet crude 0il ffactions. The hydrotreating of the heavier process
streams (such as distillates or resid) consumes more hydrogen than does
the treating of the lighter streams (such as naphtha). :

Periodically, the'hydrotreating unit catalyst loses activity
due to the deposition of coke on the cata1yst particles, and must be
regenerated. Regeneration consists of burning off this coke under con- .
trolled conditions. Typically, regeneration is fequired when the
cumulative amount of feedstock processed is equivalent to about 100-200
barrels of 0il/1b of catalyst. This is dependent upon the amount of ‘

- sulfur present, the characteristics of the feedstock, and the severity
of the operating conditions. In many refineries hydrotreating catalysts
‘are fegenerated every one to three years.

Figure 7 shows a typical hydrotreating processﬁ The feed is
 mixed with fresh makeup and recycled hydrogen, heatéd, and fed to the
catalytic reactor where the sulfur and nitrogen are converted to HpS and
NH3. AThe hydrogen. required for the desuifurization is supplied by the
catalytic reforming unit and (if required) a hydrogen plant. '

The product then goes to the high pressure separator where the
excess hydrogen is flashed off and recycled to the reactor. The 1liquid
then passes to the low pressure separator where the H»S, NH3, non-"
condensible gases, and additional hydrogen are removed. The gas from
the low pressure separator is treated to remove the H2S, and the treated
gas goes to the fuel gas treating system. The liquid product from the
low pressure separator is then fed to a stabilizer where the remaining
light material is stripped off and sent to the fuel gas system and the
liquid product goes to further processing or stdrage. The product from
naphtha hydrotreating is sent to a naphtha splitter (fractionation)
where the light and heavy naphtha streams are separated. Heavier hydro-
treated fractions (i.e., gas oils) can be sent to cracking operations
for further brocessing, or recovered as final products.

19
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For catalyst regeneration, some refineries provide swing
- reactors that can be taken out of service for catalyst regeneration
and therefore do not require a shutdown to regenerate the catalyst.

2.4 CATALYTIC REFORMING UNIT

Catalytic reforming is a process used to upgrade low octane
heavy naphthas to produce high octane gasoline blending stocks or high
yields of aromatic hydrocarbons for petrochemical use (i.e.,'benzene).
The final product will depend upon such variables as reactor temperature
and pressure, the catalyst uséd, and hydrogen recycle rate. Reforming
catalysts are readily deactivated (poisoned) by sulfur and the feed
must be hydrotreated (desulfurized) prior to being charged to the reform-
ing unit. Typical catalysts are platinum based,,buf other metals may be
used. '

Due to the proceés conditions, reformer catalysts must be

- regenerated more frequently than hydrotreating catalyst. In some refin-
eries, spént catalyst is replaced rather than heing'regencrated, but
this practice is usually economically prohibitive.

A typical catalytic reforming.unit is shown in Figure 8. The
naphtha feed is mixed with recycled hydrogen rich gas heated in a furnace
and fed to the first reactor. Since the reforming reaction requires |
heat, (endothermic), the reactor product must be reheated before entering
the next reactor. This process is repeated for three reactors. The
Tiquid product then passes to a separator to remove the hydrogen rich
gas and then to a stabilizer for final separation of light gases and
product. The reformate product then goes to storage for b]ending into
gasoline. The .light gases, consisting of mostly propane and butane are
sent to light ends recovery. ' : '

As shown in Figure 8, a swing reactor is provided to allow for
catalyst regeneration without the need to shut the unit down or loss of
capacify. As in hydrotreating, during the reforming process, coke is
deposited upon the catalyst particles. The regeneration process consists
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of burning off this coke under controlled conditions. The gases (con-
sisting primarily of CO2) from regeneration are then sent to gas treat-
ing for particulate removal before being discharged to the atmosphere.

2.5 FLUID CATALYTIC CRACKING UNIT (FCCU)

- Fluid catalytic cracking is a low pressure process which uses
high temperatures in the presence of a catalyst to break or crack heavier,
higher boiling petroleum fractions into lighter more valuable materials.
The process catalyst is continuously regenerated and depending upon the
sulfur content, the unit feed may be desulfurized prior to processing.

A typical FCCU is shown in Figure 9. While there are numerous
FCCU designs currently in use, they employ the similar operating princi-
ples. Fresh feed is preheated through heat exchange with the unit producf
streams. It is further Eeated to process temperature in a ffred heater,
mixed with regenerated catalyst and fed through the fresh feed riser to
the reactor. The flow and temperature conditions in the riser and reactor
_are carefully controlled to vaporize the feed and achieve the desired
degree of crackiﬁg. Since the majority of the cracking occurs in the
“riser, too short of a residence time in the riser will result in too
little cracking; too long a residence time will overcrack the material.
In the reactor, the cracking process is éomp]eted and the hydrocarbon
vapors pass through cyclones to remove entrained catalyst and then to
the fractionator. The fractionator separates the crackediproduct into
the various streams. Reactor temperatures are typically 950 to 14000F
and pressures are 10 to 20 psig.

Due to the severity of the cracking operation conditions,
catalyst must be continuously regenerated to remoVe coke which is formed
on the catalyst as a by-product of the process. Spent catalyst is dis-
charged from the reactor, steam stripped to remove entrained hydro-
carbons, and fed to the regenerator. Air is fed to the regenerator -
and, due to the high cata]yét temperature, the coke is burned off the
catalyst and forms a mixture of CO and C02. The heat from coke combus-

tion serves to maintain a hot catalyst bed. The régenekator flue gases
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are passed through cyclones to a CO boiler to burn the carbon monoxide ‘
to carbon dioxide and recover heat and generate steam. The'regenerated
catalyst is then returned .to the feed riser. Operating conditions.in
the regenerator range from 1100 to 13009F and 10 to 25 psig.

2.6 HYDROCRACKING UNIT

Hydrocracking differs from fluid catalytic cracking in that
hydrogen is used in the cracking process and the process pressures are
substantiaily higher (500-4500 psig). Temperatures are, however, some-
what lower (500-5500F) and a different type of catalyst is employed.
This process is useful particularly for sour feedstocks in that a high
degree of desulfurization is accomplished in the reactor and therefore
hydrotreating of sour feeds ahead of the process may not be required.
The process produces high quality gasoline and distillates and accepts a
wide variety of feedstocks including naphthas, gas oils, and heavy
aromatic feedstocks that could cause severe coking if fed to the FCCU.

A typical hydrocracking unit is shown in Figure 10. While
Figure 10 shows a two-stagé system, single stage processes are also
used, primarily with sweet (low sulfur) feedstocks. Feed is mixed with
hydrbgen, Hehted, and fed to the first reactor. In this stage, depending
upon conditions, some cracking of hydrocarbons occurs, but the principal
reactions are the conversion of sulfur to H»S and the nitrogen to NH3.
The first stage effluent is cooled and fed to the two stage, high pres-
sure separator where the hydrogen-rich gases and light ends are removed.
The product from the first reactor is then mixed with recycle fractiona-
tor bottoms and additional hydrogen-and fed to the second stage reactor
where the cracking reactions are completed.

The second stage reactor products then are fed to another two-
stage separator where further removal of hydrogen and light ends is
accomplished. The liquid product is then fed to the fractionator where
the liquid product is separated into the various product streams.
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2.7 DELAYED COKING UNIT

Delayed coking is another type of cracking process which does
not employ a catalyst or hydrogen. The process is described as a thermal
cracking process in that the cracking is accomplished at high tempera-
ture (900-9500F) and low pressures (20 to 60 psig). Feedstocks to coking
units typically are heavy bottom products from the vacuum unit and heavy
cycle oils from catalytic cracking.

A delayed coking unit is shown in Figure 11. The fresh charge
is fed directly to the fractionator where the feed combines with the
" heavy recycle. The combined feed (fractionator bottoms) then is pumped
to the coker furnace where it is heated to coking temperature. This
‘heating produces partial vaporization and mild cracking. The liquid-
vapor mixture then enters the coke drum where the 11quid'undergoes further
craéking until it is converted to hydrocarbon vapor and coke. The vapor
is further cracked as it passes upward through the coke bed.

The coke drum overhead vapor then enters the fractionator and
is separated into coker off gas, coker naphtha, and light and heavy
coker gas oils, which are withdrawn as products. The unreacted material
is recycled from the bottom of the fractionator and combined with fresh
feed for another pass through the system. The unit recovers heat'by
generating steam in the fractionator side pumparound. | '

The coking unit typically has at least two coke drums but may
have more to accommodate higher feedrates. In the normal operation of a
two-drum system, one drum is in service while the other is being decoked.

Decoking is a two-step process in which the coke is first .
cooled and then removed from the drum. In the cooling step, saturated
steam and water are injected into the bottom of the drum. This cools
the coke and removes volatile hydrocarbon vapors. The water vapor-
hydrocarﬁon vapor mixture passes to a separator where it is condenéed.
‘The separator discharges a vapor stream of non-condensible hydrocarbons
which is used as heater fuel, a water stream which is used in the second
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decoking step, and a liquid hydrocarbon stream which is recovered as
slop oil. h

When the coke is cool, the drumhead is removed and coke removal
(decoking) begins. First, a hiéh pressure water drill is used to bore a
pilot hole in the coke bed. Upon complietion of the pilot hole, the
drill bit is changed to one with specially designed water sprays which
-loosen (cut) the coke from the drum. The coke and water drop from the
drum into a pit where the coke dewaters and the cutting water is
recovered for reuse. Excess water is discharged to the wastewater treat-
ment plant. The coke is then removed from the pit by heavy loading
équipment either to storage piles or directly onto hauling equipment.

2.8 HYDROFLUORIC ACID (HF) ALKYLATION UNIT

The purbose of the alkylation unif is to convert unsaturated
propylene, bhty]ene and isobutane, in the presence of a hydrofluoric
acid catalyst,* into a material called alkylate which is blended into
gasoline. Propylene and butylene are produced by the fTuid'catalytic
cracking unit and isobutane is recovered from the light ends recovery
unit. The alkylate product, when blended into ga§o1ine, will offer a
good octane rating which is especially important in the production of
unleaded gasoline. Unit operating conditions are typically 100 to 125
psig, and 90 to 1209F, in the reactor, 40 to 100 psig, and 280°F, in the
fractionator, and 300 to 390 psig, and 400CF, in the HF stripper. A
typical HF alkylation unit is shown in Figure 12.

" The unit feed containing principally propylene and butylene
is mixed with recycled acid and isobutane and fed to a reactor-settler
where alkylation reaction takes place. The hydrocarbon phase is with-
drawn to -a fractionator where the alkylate product is separated from the
unreacted feed, entrained catalyst, and the propane and n-butane that
are formed by the reaction. The product alkylate may first be debutanized
if necessary, or be pumped directly to storage or gasoiine blending.

*ATternative processes may use sulfuric acid rather than HF.

29



0¢

MAKE -UP
okorore [ >
ACID
PROPYLENE D>———
BUTYLENE )

FEED

ISOBUTANE

fEED

RECYCLE
ISOBUTANE

HYDROCARBON
PRODUCY

REACTOR
SETTLER

FGURE 2

HYDROFLUO3IC ACID ALKYLATION UNIT

HF ACID
REGENERATOR,

MAIN
FRACTICNATOR

- — e e - m- - —-

-‘
' CAUSTIC FEED
' '
HF A 1
=] STRIFFER | PENT CAUSTIC T0 DISPOSAL]
Fe===- 4 :
: n - BUTANE
(]
! WATER  TO WASTEWATER
' 4 TREATING UNIT.
[} i .
(]
1]
(]
1} [}
: OPTIONAL
' DEBU'IANIZER:
‘l
“" -~ ]
) )
y : ne '
' CAUSTIC |
b FEECTT
! . SPENT CAUSTIC
‘ ¥ WATER +—— 70 DISPOSAL
[
e " LPG PROPNE
] ]
¥ ' WATER TQ
1 1 WASTE WATER
0! : - TREATING UNIT
N =
[}
> —-D(>ALKVLATE
: ¥ PRODUCT
7\_LPG_PROPANE :
. N ’

| ACID-RICH STREAM RECYCLE

j':“'> TAR TO DISPOSAL




The fractionator overhead product is condensed anq collected
in an overhead separator where propane-riéh and acid-rich fractions are
formed. A portion of the propane-rich material is recycled directly to
the fractionator, and the remainder is fed to the HF stripper to separate
the HF and the liquefied petroleum gas (LPG) product. The LPG is usually
sént to a caustic wash to neutralize any acid that may be present and
then to storage. The acid-rich fraction from the overhead separator is.
recycled and mixed with the incoming feed.

The alkylation unit usually also inciudes an HF regenerator
which continuously purifies a small side .stream of acid. The tar that
is formed in the regenerator may be disposed of by incineration or neutralized
with Jime and handled as a solid wasle.

2.9 LIGHT NAPHTHA ISOMERIZATION

The light naphtha isomerization unit is used to\convert light
naphtha into a motor fuel blending stock called isomerates. The componehts
of the light naphtha fraction are primarily normal pentane and normal
hexane. Isomerization is employed to increase the octane rating of
pentane and hexane by converting them from the straight chain hydrocarbons
form to their branched chain isomers. The process uses a platinum
containing catalyst in the presence of hydrogen to affect the isomerization
reaction. Operating pressures in the reactor range from 300 to 400
psig and temperatures are typically 250-400°F. Figure 13 shows a typical
light naphtha isomerization unit.

In this process, desulfurized pentane-hexane mixtures are fed
to the deisopentanizers to remove any isopentane present in the feed.
The isopentane .is removed overhead and combined directly with the pro-

- duct isomerate. The n-pentane and n-hexane mixture is then dried, mixed
with an organic chloride catalyst promoter and hydrogen, and fed to the
reactor.* The hydrogen assists in maintaining reactor pressure and helps

*The purpose of the promoter is to 1ncrease the act1v1ty of the catalyst
and increase the rate of reaction.
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to saturate any olefins or aromatics that may be present. The product
ié cooled and fed to a separétor where excess hydrogen is removed to be
recycled. The product is then fed to a stabilizer to remove 1ight ends.
-The light ends are scrubbed with caustic to remove any hydrochloric acid
(HC1) that may have been forhed by the reaction. The stabilizer bottom
product can then be sent directly into gasoline blending or may be fur-
ther fractionated to remove unreacted normal pentane and normal hexane
for recycle. |

2.10 HYDROGEN PRODUCTION UNIT

Hydrogen is used as a reactant in numervus refinery units in-
cluding hydrotreating, isomerization and hydrocracking. The most widely
used method for producing hydrogen is steam reforming of available hydro-
carbons such as natural gas, refinery fuel gas, propane, butane, or
desulfurized light naphtha. Hydrogen is also produced in the refinery
as a‘by-product in the catalytic reforming process. However, when process-
ing sour crudes, reforming processes will probably not produce sufficient
quantities of hydrogen to meét the refinery needs, and, therefore, additional
hydrogen production is required. ' '

The sequence of protessing steps for hydrogen production by
steam reforming is sulfur removal, reforming, shift conversion, carbon
dioxiqe absorption and methanation. In addition, the hydrogen generation
process produces sufficient high-pressure and low-pressure by-product
steam to satisfy all the needs of the process. A typical flow diagram
is shown in Figure 14, The feed to the plant normally contains traces
of sulfur which are remoVed by adsorption on activated carbon. . Suilfur
removal is required because the process catalyst is poisoned (deactivated)
by sulfur. Two carbon beds are used, normally operating in parallel
flow. During regeneration, one bed is valved out of the normal flow for
regeneration, while the other bed remains onstream. Upon completion of
regeneration, the sequence is reversed. Carbon regeneration is accomplished
by heating the carbon with steam to remove the absorbed sulfur. The
steam is then condensed and sent to the sour water stripper.
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The sulfur-free gas is preheated in the upper (convection)
“section of the reformer furnace and then mixed with highkpressure steam.
The mixed gas flows downward through catalyst-filled tubes in the lower.
" (radian) where the steam reacts with methane and other hydrocarbons
to produce hydrogen, carbon monoxide, and carbon dioxide. The high-
temperature effluent gas from the reformer furnace flows through a
waste heat boiler which produces high-pressure steam that is mixed
with fresh feed. Additional high-pressure steam is .generated in the
convection section of the furnace.' About three-quarfers of the total
hydfogen product is produced in the forming reaction. The mixture
then passes to the two-stage shift conversion reactors. In these reactors
the carbon monoxide and water are catalytically reacted to form COp
and hydrogen.

“The reaction is ﬁigh]y exothermic (heat producing) and the
first stage reactor catalyst is a high temperature catalyst. Excess
heat is a hinderance to the reaction and is removed from the product
between the stages by generating low pressure steam. The second-stage
shift converter emplays a lnw temperature catalyst. The lower tempéra=
ture conditions allow the reaction to go to completion.

The crude hydrogen gas from the shift converter is further
cooled and passed through a condensate knockout drum. From here it is
sent to the COZ absorption system to remove any remaining CO2. The
system shown is a typical COp absorption system using MEA (monoethand]
amine) aé the absorbent. Many other absorbents are, however, available.

The crude hydrogen is first mixed'wiyh a portion of the
regenerated MEA, cooled and fed to the center of thg tower. The remain-
ing MEA is pumped to the top of the absorption tower. In the tower the
remainihg carbon dioxide is removed from the gas stream. The hydrogen
is then passed from the top of the absorption tower through the'convection
section of the reforming furnaces to the methanator. The carbon dioxide-
rich MEA passes from the absorber to the MEA stripper where the solution
is heated and the carbon dioxide is driven off. The stripped MEA is
then returned to the absorption system and the carbon dioxide is vented
to the atmosphere. ' |
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T '_Methanation is a high temperature (6000F) catalytic process

~ which converts any remaining carbon monoxide and'carbon dioxide to
methane by the reaction with a portion of the hydrogen. Following
methanation, the hydrogen is compressed and pressures may range from 200
psig for naphtha hydrotreating to 3500 psig for hydrotreating residuum.

Another catalytic process that is currently being used for
hydrogen production is the partial oxidation of residual oils. Feed to
these units typically are bottom products from the vacuum tower or heavy
coker gas o0il, which avoids the neéessit} of using naphtha or other more
valuable hydrocarbons as hydrogen plant feedstock.

In the partial oxidation process, the residual oil is fed to a
~ combustion chamber where it is partially burned in the presence of steam
and oxygen. Gases leaving the combustion chamber are composed primarily
of hydrogeh and carbon monoxide and have a temperature of 2000 to 2800°F .
The gases are then quenched with water and steam and fed to a shift
‘converter for further conversion of the CO and steam to hydrogen. The
gases are then purified by absorption and the hydrogen product is sent
to storage or process units. ‘

2.11 GASOLINE SWEETENING UNIT

Gasoline is said to be sour if it contains noticeable
amounts (>0.1 ppm) of sulfur compounds, particularly the odoriferous
mercaptans. A process that removes these compounds or converts them to
less objectionable forms is called “sweetening." Gasoline sweetening is
usually accomplished by converting the mercaptans to a disulfide. The
use of sweetening is dependent primarily on the sulfur content of the
crude oil mercaptan; sulfur specifications of  the gasoline product, and
if the original feedstock had been hydrotreated prior to catalytic cracking.
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, There is a variety of sweetening processes available inciuding ’
treatment with sulfuric acid or absorption of the mercaptan by molecular -
sieves. However, the most widely used processes usually employ sodium ST
hydroxide (NaOH) with added catalysts or promoters. Most frequently a
caustic solution containing the dissolved catalyst or promoter is em-
ployed, but a fixed bed catalyst system may also be used.

Figure 15 shows a typical gasoline-sweetening process that
employs a sodium hydroxide solution (caustic) containing a dissolved
catalyst. This process is conducted at ambient temperature (90-1000F)
and low pressure (5-25 psig). Sour gasoline is fed to the extractor,
where it is brought into contact with recycled, regenerated caustic
solution. The two streams are immissible -and the mercaptans are removed
through liquid-liquid extraction. However, only a'portion of the
mercaptan /is removed in the extractor and the partially sweetened gasoline
flows from the top of the extractor to the sweetener where it is contacted
with additional recycled caustic solution and air. In the sweetener,
the remaining mercaptan is oxidized to disulfide. This disulfide remains
with the treated gasoline. Caustic solution is separated from the treated
"~ gasoline in the solution settler and is recycled to the sweetener.

Caustic solution from the extractor, containing dissolved mer-
captan in the form of sodium mercaptan is mixed with air and sent to the
oxidizer. In the oxidizer, the mercaptan is oxidized to disulfide and
the sodium ion is restored to NaOH. The mixture then flows to the air
separator. Excess air is vented from the air separator to the atmosphere
"~ and the caustic solution and disulfide flow to the disulfide separator.
The insoluble disulfide layer separates and is withdrawn from the system,
and the regenerated caustic is recycled to the extractor.
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2.12 ACID GAS TREATING UNIT

Hydrogen sulfide (H2S) and carbon dioxide (CO2) are termed
acid gases, and a gas stream'containing these compounds is called sour
gas. Sour gas is produced in a number of refinery units including cracking
and hydrotreating. Refinery-produced fuel gas can be expected to be
sour and it is necessary to treat the gas to remove hydrogen sulfide
before it can be used as refinery fuel. '

Acid gases are typically removed by absorption in alkaline
solution. The alkaline material is chosen so that the chemical bond
formed during absorption can be broken by heating to regenerate the
* solution. Absorbent solutions containing acid gas are termed "rich" and
the regenerated solutions are termed "“lean." Several acid Qas treating
processes are available but‘the differences are primarily in the choice
of alkaline absorbent. The most widely used absorbents are monoethanol
amine (MEA) and diethanol amine (DEA). The processes are exactly the
same except for the absorbent used. ‘

A typical acid gas absorption system is shown in Figure 16.
The absorbing medium is a 10 to 20 weight percent solution of amine and
water. Sour gas enters the bottom of the column and cool, lean amine
enters at the top. Treated gas leaves the top of the absorber and goes
to the refinery fuel gas system. Rich amine, containing the absorbed
acid gas, is heat exchanged with the lean amine and fed to the top of
the stripper. The steam used for stripping the rich amine is generated
by boiling the water fraction of a portion of the amine solution in the
stripper bottoms reboiler. This eliminates the need for additional
stripping steam which would dilute the amine solution. Acid gas and
steam leave the top of the column and steam is condensed. The condensate
and acid gas are separated in the acid gas separator and the condensate
is returned to the stripper as reflux. This practice of condensate
recovery reduces the possibility of the amine being concentrated due
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to water 1oss The acid gas goes to the sulfur recovery plant and the
hot, lean ‘amine from the stripper reboiler is cooled and returned to the
absorber.

In some systems, a portion of the return lean amine- is filtered
before it enters the absorption tower. The purpose of the filter is to
control the amount of particulate matter present in the system. These '  N
particulates, typically iron/sulfide, are corrosion products caused by B
the formation of acids in the system. These acids are formed when the
regenerator temperature is too high and amine decompdsition occurs.

In addition, the pkesence of oxygen in the system will also cause decomposi-
tion of the amine and subsequent acid formation. Therefore, care is

taken to avoid contaminating the amine with air. These corrosion products
can cause-severe foaming and a subsequent carryover of amine from the
absorber to the fuel gas system. In addition, the filter may be followed

by activated carbon treatment to remove trace organics that may be present,
which can also cause absorber foaming and amine carryover. '

2.13 SOUR WATER STRIPPING UNIT

Water containing sulfides is termed sour water or sour conden-
sate. Refinery operations produce sour water from processes such as
hydrotreating and catalytic cracking and whenever steam is condensed in
the presence of gases containing hydrogen sulfide. Sour water usually
also contains ammonia, and small amounts of phenol and other hydrocarbons.
These contaminants are odorous and may cause wastewater treatment plant
upsets and wastewater discharge violations if they were discharged without
treatment.  Sour water stripping is used by refineries to reduce the
level of the contaminants in sour condensate to allow further use of
this condensate.

There are many different stripbing methods, but most of
them involve the downward flow of sour water through a trayed or paéked
tower while an ascending flow of stripping stream or gas removes the HpS
and NH3. Operating conditions vary from 1 to 50 psig and 100 to 2700F.
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Typica1 stripping mediums are steam, flue gas or fuel gas, with steam
being most commonly used.

Sour water stripping will remove bqth hydrogen sulfide and
ammonia from the water. A typical sour water stripping unit is shown in
Figure 17. Sour water is fed to the feed drum which acts as a surge
drum for the stripping column. The sour water is then pumped through a
preheat exchanger and into the top of the stripper column. Steam is fed
into the bottom of the column. Sour gas, containing steam and contaminants,
leaves the top of the str1pper and is partially condensed. Condensate
and sour gas are separated in the surge tank and the condensate is recycled
to the stripper. The sour gas is removed to the sulfur recovery unit
and the stripper bottoms are fed to the crude oil desalters or discharged
directly to the wastewater treatment system. If steam consumptien is a
concern and maximization of HpS removal is desired, acid may be added to
the sour water feed. This lowers the pH of the feedwater and essentially
"fixes" the NH3 in solution. Since the ammonia is not removed, less ’
steam is required to affect a high degree of HS removal.

Sour water stripping will also remove varying amounts of phenols,
mercaptans and other contaminants present in the feedwater. The actual
amount of these materials removed is dependent upon the unit operating
conditions and feedwater characteristics.

2.14  LIGHT ENDS RECOVERY UNIT

The term light ends typ1ca11y refers to light hydrocarbon
gases hav1ng four or less carbon atoms. These include methane, ethane,
propane, and butane. Also included are C3 and C4 olefins and such
materials as isobutane. The purpose of the 1wght ends recovery unit is
to separate these gases. for further use.

A typical light ends recovery unit is shown in Figure 18. .The
feed to the unit 1s desulfurized light ends which have been collected
from various process units in the refinery. The gases are first lique-
fied by compression and cooling in order to affect separation by
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distillation, and sent to a surge drum to remove any condensed moisture.
The mixture is then pumped to the de-ethanizer column where methane and
ethane are separated from the mixture and recovered for fuel gas. The
de-ethanizer bottoms are then sent to the depropanizer where the C3 and
C4 compounds are separated. These ‘streams may then be further processed
to separate the normal butane and propane from the C3 and C4 olefins and
isobutanes that may be present. The olefinic and iso-compounds are used
as feedstock for the alkylation unit. The n-butane is sent to gasoTine
blending and the n-propane is recovered as liquefied petroleum gas'
(LPG). ‘

2.15 SULFUR RECOVERY UNIT

_ The sulfur recovery unit is used to convert hydrogen sulfide
(HpS) to elemental sulfur. The most widely used sulfur recovery system
in refineries is the Claus process which uses both'thermal and catalytic
conversion reactions. The feed stream contains acid gases (CO2 and HpS)
from the acid gas recovery plant, along with small amounts of hydrocarbon
impurities. The Claus unit is normally designed to convert 95% or more
of the HpS to-elemental sulfur. The majority of thevremaining sulfur is
" removed by the tail gas treating unit. |

In the Claus procesé, hydrogen sulfide is converted to elemental
sulfur in two steps. In the first step (thermal), HZS is partially
burned with air in a boiler to SOp. Low pressure steam is generated as
a by-product. The H2S/S02 mixture is then reacted over a catalyst to
produce sulfur and water by a shift conversion reaction. The shift con-
version is carried out usually in three stages with sulfur removal after
each stage. The use of the shift conversion reactors allows for more
compiete sulfur removal and lower operating temperatures would be possible
with thermal conversion alone. The design of a sulfur recovery unit
depends upon the acid-gas cohposition. If the concentration of H2S in

‘the feed is high (more than 40% by volume), a “"straight-through” process
is used. In the “"straight-through" configuration, all of the acid-gas
and air are fed to the burner. If the H2S concentration in the feed is

45



low (less than 40% by volume), a "split-flow" process is used. \In the
"split-flow" process, a portion of fhe feed is burned completely to S0»
“and combined with the remainder of the feed to provide the proper
H2S/S02 ratio for the shift conversion. '

- A typical three-stage Claus sulfur recovery unit is shown in

Figure 19. The acid-gas stream containing HpS, COz, water and minor
amounts of hydrocarbons is fed to an inlet knockout drum to remove any
entrained liquid and then fed to the reaction furnace. The furnace
consists of two stages. The first is a reacfion furnace followed by a
waste heat boiler. In the furnace,.a portion of the HpS (~30%) is
burned to S02. Due to the high temperatures present, the remaining HpS
and the newly formed SO; react to form elemental sulfur. The hot gases
and sulfur vapor then pass to the boiler to generate low pressure éteam,
and thereby condenéing the sulfur vapors. The molten sulfur is removed
and the remaining HpS/S02 .gas mixture is reheated, and fed to the first-
stage shift converter. In the converter, HgS and SO02 react in the

presence of a catalyst to form elemental sulfur. The gases and sulfur
vapors are fed to a boiler to generate steam, again condensing the
sulfur. .The sulfur is removed and the cycle is repeated for two

vadditﬁonal stages. The tail gas containing unreacted H2S and S0p is
then sent to the tail gas treating unit. The recovered sulfur is then

. sold as elemental sulfur or used on-site to manufacture sulfuric acid.

2.16 TAIL GAS TREATING UNIT -

, There are numerous processes available to treat Claus unit

tail gas and they are genéra]]y divided into reduction and oxidation'
processes. Both types have been successfully used in refinery applications
and the choice of unit will depend upon the tail gas composition and
process economics.
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2.16.1 “Reduction Processes

Reduction processes for treating tail gas typically convert
all the sulfur compounds in the feed to HpS. The HpS is then removed
from the gas. The most commonly used reduction processes are the Beavon
and_SCOT processes.

Beavon Process

The Beavon Process is shown in Figure 20. In this process,
the tail gas is first heated to the temperature required
for the catalytic reaction to convert all sulfur compounds
to hydrogen sulfide by mixing it with a hot stream of

gas resulting from partial combustion of hydrocarbon gas
in an in-line burner. .This gas not only supplies the
necessary heat but also sufficient hydrogen to satisfy

the requirements of the hydrogenation reactions. After
passing through the reactor, the gas is cooled by direct
contact with water. The cooled gas, which contains
primarily nitrogen, carbon dioxide, and hydrogen sulfide,
is then sent to the Stretford column for hydrogen sulfide
removal. The water condensed from the gas in the direct -
contact cooler is sent to the sour water stripper.

The HoS-rich gas enters the Stretford absorption/reaction
column where it is contacted counter-currently with a
solution of sodium salts. The treated gas has very low
concentrations of sulfur compounds and is released to

the atmosphere. Should any unreacted HpS be present in
the tail gas, incineration may be required depending on
.the HpS concentration.

The solution then passes to the reaction section of the
column where the conversion of H»S to elemental sulfur
takes place. The sulfur solution then is fed to the
oxidizer where it is contacted with air. The air serves
to separate the sulfur as a froth (¥10%) solids and
regenerate the absorption solution. ' The froth is then

fed to a filter or centrifuge for recovery of the solids
an? the regenerated solution is returned to the absorption
column. '

SCOT Process

A typical flow diagram for the SCOT Process is shown in
Figure 21.. Like the Beavon Process, the first step is
to catalytically convert all sulfur compounds to HoS,

"~ and the method employed is similar to that used in the
Beavon Process.
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Following the HpS conversion, the HpS-rich gas is quenched
with water and fed to the absorber. In the absorber,

the HpS is absorbed from the gas stream by an amine
solution (usually di-isopropanol amine). However, unlike
the Beavon Process, there is no conversion of the HS to
elemental sulfur. The treated gas is virtually free of
sulfur compounds and is incinerated and released to the
atmosphere.

The rich amine solution (containing HpS) then goes to
the regenerator where the H2S and COp are stripped from
the amine in a method similar to that used in the acid
gas treating unit.* The gases are returned to the Claus
unit and the lean amine is recycled to the absorber.

2.16.2 Oxidation Process

‘ The only oxidation process that is currently being used in
refineries to treat Claus plant tail gas is the Wellman-Lord'Process.

« . Wellman-Lord Process

A typical Wellman-Lord unit is shown in Figure 22. The
Claus unit tail gas is first incinerated to convert all
sulfur compounds to sulfur dioxide. The hot flue gas is
then quenched, cooled, and sent to an absorber. The.
sulfur dioxide is absorbed from the flue gas with a
solution of sodium sulfite. The clean gas contains very
low concentrations of sulfur compounds, and can be re-
leased to the atmosphere. The solution leaving the
bottom of the absorber, now rich in sodium bisulfite
with some sodium sulfate, is discharged to a surge tank
and then to the evaporator.

Low pressure steam heats the solution in the evaporator

to drive off sulfur dioxide and water vapor. The evapora-
tor overhead is partially condensed to remove the water.
The condensate is recycled to a dissolving tank and the
sulfur dioxide containing gas is returned to the Claus
unit feed. .

The sodium sulfate that is formed in:the evaporator
when the sulfur dioxide is driven off, precipitates

and buiids up a dense slurry of crystals. The crystals
are redissolved by the overhead condensate and the
solution is returned to the absorber.

*See Section 2.12.
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The sodium sulfate which is formed is not regenerable
and must be purged from the system. This is generally
equivalent to 10 percent of the absorbed sulfur.

2.17  WASTEWATER TREATMENT UNIT

Treatment of refinery wastewater to remove dissolved organic
contaminants typically involves both physio-chemical and biological
treatment processes, integrated into a single system. This treatment
combined with in-plant source control of wastewater produces a high
quality effluent suitable for discharge to surface waters.

A typical wastewater treatment unit is shown in Figure 23.
This unit repreéents a system which treats wastewater for discharge to
a receiving stream. If the refinery discharges to a publicly owned
treatment works (POTW), it may not include the biological treatment
- section (aeration tanks) and the final clarifiers and filters. There-
fore, the actual wastewater treating system will depend upon the decision
between stream or municipal discharge.

The wastewater and contaminated storm water enters the equal-
ization basin which serves as a surge tank for the process. From the
equalization basin, the flow is pumped to the APl separator for the
- removal of suspended solids and free (floating) oil. The oil collected
by the API separator is pumped to.the "slop" oil treatment system.
This is normally a series of holding tanks in which the oil and water
is separated by gravity. The oil is returned to the refinery for
reprocessing and the water is returned to the treatment system,

The wastewater stream is then fed to the dissolved air flotation
unit (DAF). The purpose of the DAF unit is to- remove colloidal solids
and 0il1 which cannot be removed from the water by conventional gravity -
separétion. A portion of the DAF effluent is saturated with air and
mixed with the unit influent. The air bubbles mix with the oil and
solids and cause them to float to the surface of the tank. The float
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is then skimmed off and returned to the slop oil treating system. Any |
solids that settle in the DAF tank are handled with the other settled
solids. Chemical treatment may'be added ahead of the DAF unit which
will assist in the removal of emulsified oil.

The flow then passes to the aeration basin where the water is
biologically treated to remove contaminants such as dissolved organic '
constituents (BODg5) and ammonia. Bio]ogica] treatment is the removal
of the dissolved organic material by microorganisms in an oxygen-rich
~environment. The flow then enters the final clarifier to remove the
- biological solids. The clarifier overflow is then passed through granular
média filters to remove entrained suspended solids. The filtrate is
then discharged to the receiving stream.

Numerous alternatives:exist for disposing of the solids gener-
ated by the wastewater treating sysfem. The method chosen will depend
_upon economic énd_site'consfderatiohs. In the system shown in Figure
23, a portion of the settled solids (underflow) from the final clarifier
is mixed with the settled solids collected in the API separator, DAF
unit, and slop oil treatment system, and sent to a gravity sludge
thickener. From the thickener, the sludge can be processed by digestion,
Qewatered by vacuUm filtration, and then finally disposed of by land
disposal or incineration. Water collected in the sludge processing
- operations is returned to-the head of the waste treatment unit.

The wastewater treating system shown in Figure 23 represents
the treatment technology required to meet the Best Practical Control’ _
Technology (BPCT) refinery wastewater discharge regulations.* To meet
the 1984 regulations, additional treatment such as the application of
powdered activated carbon in the aeration basin for the removal of
residual dissolved organic materials and processes such as reverse
osmosis to remove dissolved inorganic solids from the effluent may be
required. These processes can be added to existing treatment facilities.
The wastewater treatment system for new refineries in addition to'the

- *Reference 16
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activated carbon and dissolved solids removal systems may also include
segregated treatment of specific waste streams and two-stage biological
treatment as part of the initial plant design.

Boiler blowdown, sanitary wastes and ballast water may be
treated separately from the main process wastes. Sanitary wastes are
collected separately and treated in a package biological treatment
plant designed specifically to treat domestic waste. This practice
avoids the costly requirement of chlorinating the entire refinery dis-
charge due to the presence of sanitary wastes as well as the possible
formation of chlorinated hydrocarbons in the receiving water. Boiler
blowdown and other boiler wastewaters usually do not require treatment
and can be discharged direét]y.

In the case of coastal refineries or refineries served by
tanker, ballast water from tankers must also be collected and treated,
primarily for oil removal. The ballast water is first pumped to
holding tanks where free oil and suspended solids are allowed to
separate by gravity. The tanks are typically equipped with skimmers to
remove the separated oil which is sent to the refinery for processing.
The water can then be discharged directly - with the plant effluent, sent
to the wastewater treatment plant for further treatment, or can be
pumped to a second series of tanks for removal of emulsified oil before
being discharged. The actual ballast water treatment system employed
~will depend upon -the characteristics of the waste. '

2.18 REFINERY OFF-SITES

Refinery off-sites are a general category of equipment, systems
and facilities that are used in support of the refining unit operations.
In addition to the major off-sites discussed in this section, off-sites
include such facilities as garages, machine shops, storehouses and
" necessary offices.
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2.18.1 Tankage

Tankage in a kefinery is provided for the storage of crude
0il, intermediate and finished products and'gases‘in both the liquefied
and gaseous forms. Refinery tankage requirements will vary depending
upon such factors as the number of products the refinery produces and
the volume of crude 0il inventory that is maintained. Consideration
must also 'be given to store intermediate producfs when units are
brought down for maintenance. While some tankage is located near process
units for storage, chemical handling or safety purposes, the largest
tanks are located in separate areas common]y known as tank farms or
tank fields. Each tank isAtypically,surrounded by earthen dikes which
will confine any liquid material that may leak from the tanks. The
dikes are primarily for fire control. In addition, the tankage system
has a designated pumping ahd piping system which allows free movement
of material between various tanks, to and from process units, as well
as in and out of the refinery.

Many tank designs are available for the storage of liquid
products and gases.  The type of tank required for storage of a given
material depends primarily upon the vapor pressure of the material and
the storagé temperature. Figure 24 shows the relationship between
vapor pressure, temperature, and the type of storage vessel used. In
general, liquid products, such as gasoline and other materials with low
Vépor pressure, are stored in flat bottom tanks with either fixed or
floating roofs. A number of these tanks may also be equipped with
internal steam coils and mixers for the storage of highly viscous oils.
Gases and other materials with high vapor pressures are commonly stored
in spheres and cylinders. R

The fixed and floating roof tanks which are used to store
materials such as crude oil and gasoline typically are the 1argésﬁ'
storage vessels in the refinery. Individual tanks have capacities that
may rahge from 5000 to more than 200,000 barrels (210,000-8,400,000
gallons). On a fixed roof tank, the roof is rigidly fixed in place,
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and the vapor space above the liquid changes with the tank liquid level.
Conéiderable amounts of hydrocarbon vapor can be generated from these '
tanks when tank volumes are low. In some cases, a moveable inner liner
floats on the liquid surface to minimize this vapor space, even under
low level conditions. On a floating roof tank, the entire roof floats
on the surface of the ligquid, and thus rises and fa]]é with the liquid
level. This maintains a minimum vapor space above the liquid and thus
minimizes the amount of hydrocarbon vapors which are lost to the
atmosphere. ‘

The portion of the refinery tankage system which handles
volatile petroieum fractions is connected to a vapor recovery or relief
“system. This system collects hydrocarbon vapors and protects the
tanks from over-pressurization. The major vﬁpor losses occur during
filling of the tanks. Spheres and other vessels handling higher vapor
pressure materials and liquefied petroleum gases typically are connected'
directly to the fuel gas or the refinery flare system. Tanks handling
lower vapor pressure materials typically are connected to a recovery
system which will collect and compress the vapors so they can be returned
to the fuel gas system or to a central vapor recovery system.

A tankage vapor recovery system is shown in Figure 25. Fixed
roof tanks are interconnected with a vapor piping manifold and are
tybica]]y equipped with combination pressure-vacuum relief valves,
which will protect the tanks from both over-pressurizing and depressurizing
(vacuum). The proper tank pressure is maintained by admitting natural
gas to the manifold when the pressure falls, and by removing vapor by
means of the compressok when pressure rises. Normally, on a large
system the compressor may run continuously in order to maintain a low
pressure in the surge tank. Recovered vapors are discharged to the
fuel gas system, flared, or most typical]y'combined with vapofs from
. other sources such as loading facilities and sent to a central vapor
recovery system.
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Types of vapor recovery systems include scrubbers and packed
towers which employ, for‘examp1e, hydrocarbon (i.e., gasoline) absorbents
to separate the vapors from the air. The recovered hydrocarbon vapors
are theh removed from the absorbent, compressed and sent to the fuel
gas system or back to the crude oil storage tanks. The absorbent is
then returned to the vapor recovery system.

2.18.2 Steam Generation System

~ Steam is used as heating medium in various refinery operations
and as a process fluid in others such as hydrogen production, steam
stripping, and 'in turbines to drive pumps and compressors.

Refinéry steam systems typically consist of closed 160p'and
opeh systems. In the closed loop system, the steam generated yields
its heat to process streams in heat exchangers by condensation. The
condensate is then returned to the boiler. The open system is the
steam used for stripping in fractionating towers, etc., and the steam
lost must be made up as feedwater to the boiler. Boiler fuel may be
either fuel o1l or fuel yas, and major refinery boilers produce at
least 7500F, 600 psig steam. This pressure is then reduced by turbines
or use of the high pressure steam in refinery processes to provide the
lower pressure (250 psig, etc.) steam requirements. Low pressure
exhaust steam condensate is collected and returned to the boiler house.

Figure 26 shows a typical steam generation unit. Fresh makeup
water is first treated by softening and deionization to achieve the
proper boiler feedwater qué]ity. The feedwater is preheated with the
boiler blowdown and pumped to the deaerator to remove dissolived oxygen
by steam stripping. The treated makeup water is then mixed with the
recycTe condensate. ‘The water is pumped from the deaerator to the
boiler for conversion into steam.

As part of normal boiler operation, a small water stream, or
blowdown, is discharged from the boiler to control the concentration of
dissolved salts and other impurities that can corrode or foul the boiler
internals. Blowdown can be continuous or intermittent, and its heat is
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recovered by exchange with the boiler feedwater. To avoid undue heat,

loss, boilers are operated to minimize blowdown requirements and typi-

cally, blowdown volumes are less than 5% of the boiler feedwater makeup
rate.

_ In addition to the main steam generation unit, some process
units such as the catalytic cracker and thé hydrogen plant will produce
steam for process use. The boilers located on these units are operated
essentially in the same manner as the main plant boiler except the
fuels used are process flue gases.rather than fuel oil or fuel gas.

2.18.3 Flare and Blowdown System

The heart of the refinery safety are the flares. During pro-
cessing unit upsets and plant emergency conditions, such as power
failures, higher than normal pressures may be generated in certain
process equipment. To protect this equipment from damage, and for
operator safety, pressure relief devices are installed and set to open
at a pressure below the design pressure of Lhe equibment. Hydrocarbon
vapors released when these valves open are collected and burned by
a flare. Figure 27 shows a typical flare system.

Under normal operating conditions, when no systems are reliev-
ing to the flare header, a small purge of fuel gas is used to keep a
positiVe pressure in the line and the flare flame burning. Steam is
injected into. the burning hydrbcarbons to produce a smokeless flame.
During emergency conditions, the relieved process fluids flow through
the flare header to the knockout drum, where any entrained Tiquid is
separated. The vaporslfrom this drum flow through a liquid seal to the
flare and are burned. The liquid is pumped to the "slop" o0il system
for reprocessing. Process units such as catalytic cracking units or
sulfur recovery units may have individual flares while other units may
be manifolded into a single flare stack, This is dependent upon the
operating conditions of the individual units and the ovéra11 plant
layout.
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FIGURE 27
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While the flare system js principally to relieve the hydro- -
carbon vapors from the process units, the blowdown system is designed
to handle the liquid discharges. The blowdown system consists of the
liquid relief valves (which release liquid materials during process
upsets) and the unit pumpout systems which collect material that is
purposely removed from the units. Pumpouts usually occur during start-
ups and when the unit is coming down for maintenance. Pumped out
liquid hydrocarbons are collected in slop oil tankage for reprocessing.
This system avoids the uncontrolled discharge of,bydrocarbons to the
wastewater treatment system, the loss of expensive petroleum materials,
and the release of hydrocarbon vapors which may cause air pollution.

2.18.4 Cooling Water System

Water is used as the typical medium for removing heat from
the various refinery streams. Refinery cooling water systems are normally
recirculating systems, which employ heat exchangers and cooling towers.
A typical open, recirculating cooling system is shown in Figure 28.
Water from the cooling.tower basin is circulated to the process heat
exchangers where it picks up heat and is returned to the cooling tower.
The hot water is pumped to the top of the tower and is allowed to flow
downward through the tower. The tower, which is open to the atmosphere,
typically contains a wood or plastic packing which provides the surface
area necessary to maintain high heai transfer efficiency. Atmospheric
air is either forced, induced or flows by natural convection counter-
current to the water flow and the water is cooled by evaporation of
a portion of the water into the air flow. The cooled water is collected
in the cooling tower basin and is pumped back to the process heat
exchangers. . Utility water or excess steam condensate is added as
makeup to the basin to replace water lost by evaporation, drift, and
to blowdown. In large refineries, the cooling water requirements
are substantial and multiple cooling towers are used.
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FIGURE 28
RECIRCULATING COOLING WATER SYSTEM
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Due to the evaporation of the water, inorganic salts, such as
calcium énd magnesium sulfates and chlorides, will be concentrated in
the circulation water. The salts can deposit in lines and heat ex-
changers, thereby reducing system heat transfer efficiency. While
chemicals are added to control the deposition of these salts, a blow-
down (or purge) stream is still required. ‘In many cases, the blowdown
volume can be large and may put a significant additional load on the

e

~wastewater treatment system.

To reduce the volume of blowdown, the "zero" blowdown or
éidestream treatment concept is currently used in many refineries. In
this system, either a side-stream of the return water or the blowdown
is treated by such methods’as 1ime-soda softening, ion exchange, evapora-
tion, or reverse osmosis, to remove the dissolved salts. This allows
the majority of the blowdown to be returned to the system, and only a
 purge stream of concentrated brine or lime solids must be handled as a
waste. The use of a high quality makeup water or makeup water pretreat-
ing can also reduce the required volume of blowdown.

As an alternative to the conventional open recirculating
cooling system, closed recirculating cooling systems may be used. In
these systems, the hot water returning from the process exchangers is
retained inside a heat exchanger located within the tower. Air, in
the case of a dry tower, is passed over the exchanger coils,
thus cooling the liquid inside without evaporation. This system also
allows for heat transfer fluids other than water to be used as the
fluid is maintained in a closed system. ‘

Open and closed and wet and dry systems all have certain

‘operating advantages and process cooling needs will dictate the type of
system employed. - ‘ '
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2.18.5 Receiving and Distribution Systems

Receiving and distribution systems are a combination of pumps,
pipelines, tanks and loading facilities which are used to collect and
store crude 0il and store and distribute final products to trucks,
barges, and other transportation. The receiving and distribution systems
usually include an extensive vapor recovery system to collect the hydro-
carbon vapors generated during the loading and unloading process.

Receiving and Distribution Systems - Inland Refinery

Crude o0il to an inland refinery usually arrives by pipe-
line. The oil is received in designated crude oil tanks that are sized
to handle and store the volume crude ull necessary to maintain feed to
the crude oil distillation unit. Other materials, such as cat cracker
feed, may also be received from other refineries by pipeline, rail,
barge, or truck and are also stored in tankage.

The finished products are stored in tankage until they
are distributed. This is achieved by pumping from refinery storage
tanks to a loading terminal where the products are loaded into seagoing
tankers, tank cars, barges, and tank trucks by means of loading racks.
The loading racks are structures containing the platforms, piping,
vapor collection and control devices, and loading arm assemblies re-
quired for transferring the product from storage to the transport
'vehicle. Bottom loading, where the material enters the vehicle from
the bottom, normally requires simpler equipment than overhead loading
due to the fact that less hydrocarbon vapors are generated.

To avoid atmospheric pollution, the produced vapors are
collected at the tank veh1c1e hatch using specially designed closure
devices. An overhead load1ng arm js shown in Figure 29. For overhead
loading, these are plug-shaped devices that have a central channel for
the liquid toAflow‘into a tank and an annular space for the vapor to |
flow out of the tank into a pipe connected to a vapor recoVery system.
For bottom loadina. the material enters the bottom of the vehicle and a
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vapor take-off is connected between the vapor space of the vehicle
and a vapor recovery system. This is shown in Figure 30.

The vapor recovery system may be a compression-type
system and the recovered vapors fed directly to the fuel gas system or
an absorption-type system using a hydrocafbbn absorbent. A typical
gasoline loading rack absorption system using gasoline as the absorbent
is shown in Figure 31. As shown in the figure, gasoline vapors are
recovered by absorption in gasoline. Vapors from the vehicle are sent
thfough a flash arrester to a saturator where it is saturated with
gasoline vapors. This is required to avoid explosive mixtures of hydro-
carbons in air and is accomplished by countercurrent cdntabt of the
air-vapor mixture with gasoline in the saturator prior to storage in
the gas holder. The vaporé pass through a gas holder and scrubber and
- are then 6ompressed, cooled and introduced into an absorption column
where absorption of the hydrocarbon in gasoline takes place. The air
is vented from the absorber to a flare system. The gasoline is returned
to storage after the dissolved air is removed in the tWo-stage f1a§h
separator. The design\recovery of hydrocarbon vapor by this system is
in excess of 90 percent.

Receiving and Distribution Systems - Coastal Refinery

N

The crude oil receiving system for a coastal refinery

will contain a marine navigation and an oil movement system. The marine
| navigation system deals with the guidance, movement, and maneuvering of
tankers starting from an approach point in the open sea and continuing
until they are tied up at a berth and connected to unloading facilities.
The 0il movement system conveys the crude oil from the tanker to inter-
mediate storage and on to the processing units of the fefinery.

The marine navigation system will consist of equipment '
and procedures to ensure the safe transit of tankers from the open sea
to its berth and the equipment and structures to handle the vessels and
load/unload the crude oil. The component parts include Coast Guard
assistance and navigation aids varying in sophistication from buoys and
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markers to electronic guidance units and radio communications. Berthing
procedures provide control of the vessel's movement to. and from the

site and include visual and electronic control systems, tugs and admin-
istrative procedures such as minimum acceptable wéather conditions.

The oil movement systems will consist of -equipment and
structures to ensure the safe transfer of the crude 0il and petroleum
products. The pier design must reflect the best engineering practice
and conform to local marine and refinery needs. Unloading/loading
facilities consist of pipelines operated hydraulically and utilize
quick connect/disconnect couplings. Spill prevention and control should
be inherent features on the pier structure. Loading platforms typically
~are curbed and watertight and crude oil, product, and ballast water
lines are counterbalanced units with swivel joints.

0il spill containment and recovery is an important feature‘
of the marine terminal. 0il spill response plans are required of the
refinery to document spill control procedures. In many refineries,
each vessel is surrounded by a boom after berthing to contain the oil
if it should enter the water. On the berths, containment curbs and
pumpouts are used to control any spill from entering the water. Sorbents
are also normally available for spill control.

Spill cleanup procedures involve oil removal and restora-
tion. Equipment used for oil removal include skimmers, vacuum pumps, .
absorbents, and herding agents. Restoration procedures involve the
.assignment of staff to remove deposited o0il material and proper disposal.
.' /‘
Predicting the movement of vessels to transport the
crude 0il and refined products for a refinery on a coastal site i; very
site-specific and subject to a great deal of variability. The size of
the tankers for both crude and product shipping, and the percentage of.
products moved'by ship, pipeline, rail, or truck are the most sensitive
parameters to marine traffic considerations. As an example of tanker
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movement, the environmental impact statement* for a proposed 250,000

BPD east coast refinery using tankers for all crude and product shipments
listed the estimated annual tanker traffic. These data are summarized
in Table 1. This is an extreme case representing the upper limit of
tanker traffic as the site is isolated and without a local distribution
center for the final products. The actual tanker traffic will depend
upon such factors as refinery capacity,énd the extent to which other
forms of transportation, such as truo(—or rail, are utilized to move

the products. Smaller refineries or whose products supply a large

local market may have only minimal fanker activity.

.  Table 2 shows the sizes of various tankers. The charac-
teristics of the harbor will be a major factor in determining the size
of the tankers that can be accommodated and thus can affect the amount
of feedstock and product that can be moved by tanker. The size of the
. tankers will in turn affect the characteristics of the marine terminal
in terms of loading and unloading capacity and dockside tankage require-
ments. Measures such as submerged off-shore storage tanks may be used
for product and crude o0il storage should harbor facilities be inadequate.

2.18.6  Gasoline Blending System

Finished gasoline is a mixture of various components produced
by the refinery unit processes. These components must be blended in
the proper proportions in order to meet the specifications of the final
product. The mixing of these components is accomplished in an in-line
blending system, shown in Figure 32. '

Gasoline blending components are fed, through.a system of
metering pumps and control valves, to the gasoline blending heater.
The metering pumps assure that each component is fed in the proper

*Final environmental impact statement for the construction of a 250,000
_barrel/day oil refinery and marine terminal, U.S. Environmental Protection
Agency, Region I, Boston, MA, June 1978.
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| TABLE 1
~ TANKER SIZES PLANNED AND
ESTIMATED ANNUAL SHIPMENTS*

Petroleum Planned Tanker Annual Tanker
Material Size(DWT)** Shipments
Crude 011 & 250,000 49

| Gasoline | : 40,000 52
No. 2 Fuel 0il 70,000 56.

No. 5 Fuel 0il 70,000 72

*Refinery Size = 250,000 BPD
**DWT = Capacity of Tanker in Dead Weight Tonnage (Long tons)
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TABLE 2
TYPICAL TANKER DIMENSIONS

Capacify Length Draft* ' Beam**

(DWT) _(ft) . , _(ft) : _(ft)
16,500 532 | 30.6 740
100,000 | gl 49.6 128

250,000 1140 65.4 170
500,000 1300 | 82 , 233
*braft

nau

depth of water displaced when fully loaded
v

**Beam = vessel width
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proportion. The components are mixed by the flow turbulence in the
header and fed to a series of on-stream analytical instruments which
continuously monitor such product parameters as research and motor

octane and vapor pressure. The product monitors éutomatica]]y control
the metering systems to maintain the proper proportion of each component.

, The blended gasoline then passes to a surge tank wh1ch dampens
f]ow surges but does not provide product storage From the surge tank,
the product can go d1rect1y to the loading facilities or be pumped to
product storage.

/

/ A similar type system is used for the blending of fuel oils

and distillate products such as jet and diesel fuels.
2.18.7 Fire System

While refinery fires are very infrequent, most refineries are
completely equipped to fight a fire should it occur. The refinery fire
water system is a-separate water system with designated storage tanks,
pumps, and p1p1ng system. Process areas maintain a system of permanently
installed water spray devices called monitors, which provide v1rfua11y
instantaneous fire fighting capability. Sewer systems, particularly.in
processing areas, are designed with seals, covers, traps, fire baffles,
etc. to prevent the spread of fire between processing areas. In
addition, the refinery maintains a foam System, fire trucks and other
fire fighting equipment as well as fire fighting crews, consisting of -
trained refinery personnel. . In general, most refineries are fu]ly |
capable of handling any fire that occurs and internally provides
virtually all required fire protection. Possible exceptions may be
smaller refineries (less than 50,000 barrels per day of crude oil
charge) which may require assistance from'municipal and county fire
departments. However, the first line responsibility for firefighting
will remain with the refinery staff.
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3.0 - OVERALL- PLANT DESCRIPTION AND CHARACTERIZATION.

o o -

3.1 . REFINERY DESCRIPTION AND COMPARISONS

For purposes of this workbook, data have been deve]dbed fprj
ten specific refinery cases. These cases are divided into two refinery
types. The first type is designed to maximize the;productioh of gaso-
line and the second type is designed to maximize the production of fuel
oil. The two refinery types have each been further detailed into cOnfigura-
tions processing sour and sweet crude oils. The sour crude oil plants
are all based on a crude 011 feed containing 1.5% (wt) total sulfur,
and sweet crude o0il cases are based on a crude 0il feed that contains
0.5% (wt) total sulfur. For the maximum gasoline-type refinery, cases
were developed for crude oil feed rates of 200,000 and 100,000 barrels
per day. For the maximum fuel o0il refinery, capacities included were
200,000, 100,000, and 30,000 barrels per day. Table 3 summarizeslthese
cases. ‘

1

The flow diagrams for the maximum gasoline and maximum fuel
0il refineries processing sour and sweet crude oil are shown in Figures
1 through‘4, Section 1.2. These figures represent viable configurations
for these plants. The actual configuration of any refinery is dependent
upon a number of variables and these figures should not be considered
to be identical to new plants that may be buiit to produce gasoline or
fuel 0il, but represent a workable plant concept that would allow suffi-
cient operating flexibility.

In comparing the configurations of the gasoiine and fuel oil
refineries processing sour crude oil (Figures 1-and 3), it can be seen
that the gasoline refinery is considerably more complex than the .fuel
0il refinery for prdcessing the identical crude oils. The major difference
between the plants is that the gasoline configuration includes such
procesé units as hydrocracking, fluid catalytic cracking (FCCU),'de1ayed
coking, and alkylation, which are not';equired in the fuel 0il case.
These additional units are required to crack the heavier crude oil
fractions into the lighter gasoline components and thus maximize

_-..__
e
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. TABLE 3
REFINERY CASES STUDIED

Maximum Gasoline - Maximum Fuel 0i)
Crude Feed Rate, Sweet Sour Sweet Sour
Barrels/Day Crude Crude . Crude Crude
200,000 X X X | X
100,000 X X X X

30,000 X X
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the production of gasoline. - Additional.reforming capacity is also
required to treat product streams from the hydrocracking and fluid
catalytic cracking units.

In the fuel oil refinery,.the cracking processes are not
required, as the heavier crude oil fractions are blended directly into
distillate and fuel oil prdducts. Therefore, the fuel o0il refinery
will be less complex.

3.1.1 Comparison of Processing Sour vs Sweet Crude 0il

Sour Crude 0il and Sulfur Content

As discussed in Section 1.3, there are numerous definitions
of sour and sweet crude oil. For our purposes, crude oil has been
termed "sour" if it contains more than 0.5% (wt) of total sulfur:
However, while the use of fotal sulfur content to define sour and
sweet crude oil is common, it is not entirely correct. Strictly speaking,
"sour" refers to the corrosivity and toxicity of the crude oil, and
not the overall sulfur content. A sour crude oil is strictly defined
as containing 0.5 ft3 or more of dissolved hydrogen sulfide (H»S)
per 100 gallons of 0i1.2* Therefore, “sour" is related to only a
portion of the total amount of sulfur that may be present in the crude
0il. - Based upon the preceding discussion, it is, therefore, possib]é
to have a sour crude oil that is relatively low in overall suifur
content. Conversely, a high sulfur crude o0il may not néceésari]y
be considered as being sour, if the sulfur is present in forms other
than as HpS.

However, sulfur in all forms can cause operating problems
and must be-removed from the crude oil. In addition, hydrogen sulfide
can be produced in the desulfurization process units, through the
reaction of sulfur and hydrogen. Therefore, since the total sulfur

*Superscript indicates numbered reference.
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in the crude o0il must be considered in the overall processing scheme,
a crude oil high in total sulfur is often termed "sour" and thus the
definitions presented in this workbook are reasonable.

o« Effect of Sulfur on Process Configuratioh

The total sulfur content and the H»S contained in the
crude 0il.has an effect on the configuration of the refinery, the materials
- of construction used in the process units, and the size of the pollution
control units needed to control sulfur emissions. .

In comparing the sour and sweet gasoline refineries (Figures
1 and 2), the major difference is that in the refinery proceséing sweet
crude oil the mid-distillate and gas oil fractions from the crude oil
distillation unit are not subjected to hydrotreating prior to further
‘processing. This is because hydrotreating, a process used for removing
sulfur from the crude oil fractions, is not required for certain fractions
when processing sweet crude oil.

The same basic difference appears when comparing the maximum
fuel oil refineries processing sour and sweet crude oil (Figures 3 and
4). Again, the sweet crude . oil refinery does not requiré hydrotreating
of the mid-distillate or gas o0il fractions from the crude o0il distillation
unit. In addifion, the sweet crude o0il configuration would not require
a hydrogen production plant, as sufficient hydrogen to‘meet refinery
needs is produced by the heavy naphtha reforming unit.

The hydrotreating units which are common to both the sour
and sweet crude oil refineries will be larger in the sour crude .0il
plant to provide greater hydrotreating severity due to the higher degree
of sulfur removal required. This will also require that the hydrogen
plant be larger, in order to provide the hydrogen necessary for the
hydrotreating processes.

Sour crude oils are also more corrosive to process piping
and equipment than is sweet crude 0il. Therefore, refinery units processing
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sour crude oils will be constructed of special corrosion resistant
alloys to minimize the corrosion caused by the sulfur compounds, particu-
larly HpS. The use of these alloys increases the refinery cost.

In terms of pollution control units, for plants of equal
capacity, refineries processing sour crude o0il will require more capacity
in such unjts as sour water strippers, acid gas treating units, sulfur
recovery plants, and tail gas treating units. The sour water stripper
will be larger because more sour water streams will be produced and a
larger quantity of hydrogen sulfide will be stripped from the water.
Additional stripping steam will also be required to accommodate the
increased stripping requirements. Similarly, the acid-gas treating
unit will be larger as more acid-gas with a higher sulfur content must
be handled. Since more sulfur is present, thé sulfur recovéry.and tail
gas treating units will also be larger to accommodate the increased
sulfur loading. In addition, systems must be added to control the
release of hydrogen sulfide from tanks and sewers to avoid potential
problems of toxicity and flammability. The wastewater treatment unit
will not be substantially affected by the sulfur content of the crude
0il.

. While some small refineries are being built to process
sweet crude o0il, or -crude oils that have been previously desulfurized,
it is unreasonable to assume that large refineries for processing only
sweet crude oil would be considered for construction. Sweet crude
0ils are'becoming less available and the uncertainty of foreign supplies
of any crude.oil is always a major consideration. While it is possible
to process sweet crude oil through a sour crude oil refinery, the reverse
is not true. The sour crude o0il refinery configurations offer greater
operating flexibility in terms of handling possible variations in .the
characteristics of the crude oil and would be the most 1ikely candidate
for construction. The sour crude oil gasoline refinery configuration
shown in Figure 1 is the most complex and offers the greatest amount of
operating flexibility. Conversely, the fuel oil refineries are more
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simple and would be the least flexible. Any actual refinery built
would most likely fall somewhere between these two configurations, and
would probably be designed to process sour crude oil.

-3.1.2 .Comparison of Procéssing Light and Heavy Crude Oiis'

In comparing the configurations of refineries of equal capacity
but processing light and heavy crude oil, the principal differences are
found in the sizes and types of the units used to process the various
crude oil fractions. The refihery handling only light crude oil will
have the greater capacity for processing the lower boiling range (1light)
fractions, while the heavy crude oil refinery will have larger capacity
units for refining the higher boiling (heavier) crude oil fractions.

[f the primary purpose of the refinery is, for example, to produce.

light products, such as gasoline, the heavy crude o0il plant will have
extensive cracking facilities in order to convert the large portion of
heavier fractions which are present into the more valuable lighter
materials. In a light crude oil refinery, these units, if required,

would be of lower capacity, as the proportion of heavy fractions available
for cracking is less..

’ Light crude oils are becoming increasingly scarce and a growing
proportion of the available crude o0il is designated as being heavy.
California, Canada, and Venezuela all have substantial reserves of

heavy crude oil. Of principal concern when'dealing with heavy crude

0ils is how to refine them using conventional refining equipment. These .
heavy crude oils will place severe demands on the flexibility of refineries.
and substantial equipment and process modifications may be necessary in
order to process these crude oils. .

As noted in Section 2.1, handling of heavy crude oil is difficult
due to its high viscosity and high concentrations of sulfur and heavy '
metals. In addition, heavy crude oils contain only small amounts of
Tow boiling range (light) fractions and conventional processing methods

often produce only heavy products that have lower market value or, in
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some cases, are virtually unsaleable.2®6 A number of methods are cur-
rently in use to pfocess heavy crude o0il and the choice of processing
scheme wi]]rdepend upon such factors as the characteristics of the
crude 0il and the refining procésses available.

To upgrade these heavy crude 0ils so they may be handled by
existing refineries and made into more valuable products, one technique
is to hydrotreat the crude o0il prior to distillation. This method of
handling the heavy crude o0il was derived from the recently developed
technology which is used to hydrotreat the residuum from atmospheric
and vacuum distillation units. '

The hydrotreating of the crude oil can be done at the refinery,
or possibly, in the oil field. The hydrotreatihg will effectively
desulfurize and demetallize the crude oil and, most importantly, will
lower the viscosity of the crude o0il and increase the proportion of
lower boiling range (light) fractions. This makes the crude oil easier
to transport and allows for processing by existing conventional equipment.
Table 4 shows an example of the properties of Canadian and Venezuelan
heavy crude o0ils before and after hydrotreating. Due to the high concentra-
tions of metals and sulfur in the heavy crude oils, catalyst replacement
is more frequent than is required when proceésing light crude oils.
Currently, these pretreating processes can handle crude oils with up to
600 ppm of heavy metals.  However, work is continuing to develop hydro-
treating catalysts that will tolerate higher metal concentrations.

~ While the treated (synthetic) crude oil still has a lower
proportion of light fractions than its light crude oil cdunterpart,.
since it is now more amenable to conventional processing, the installation
of additional fluid catalytic cracking or hydrocracking capacity can be
considered in order to increase the proportion of light fractions produced.
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TABLE 4

PROPERTIES OF UNTREATED AND HYDROTREATED VENEZUELAN AND CANADIAN
HEAVY CRUDE OILS

Venezuelan Canadian
Untreated Treated Untreated Treated

API Gravity 9.6 . 23.6 - 15.7 29.1-26.3
Viscosity SUV @ 2100F3 2650 60 - -
Sulfur (wt %) 4.3 , 0.28 3.6 0.22-0.77
Metals (ppm) (Ni+Vv)b - 468 27 20 3.0-30.0
Assay (Vol %)¢

C5-3750F < - 7.5 6 11-12

375-6509F 4 1 32 23 37-40

650-10500F 39 43 SV 39-33

+10500F - , 49 23 ‘ 34 15-16

asyyv = Saybolt Universal Viscosity
bNi+V = Nickel + Vanadium
CVolume % within specified boiling range

Source: Reference 26
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3.2 PLANT INVESTMENT

The construction of a refinery involves a large capital
expense and the actual cost of a refinery is affected by many factors.
Among the most important are:

o Refinery Complexity
e Sulfur Content of the Crude Qil
« Site Location.

The complexity of a refinery is related directly to the
number and type of processing units in that refinery.* Refineries
operating hydrotreating, catalytic cracking, hydrocracking and reforming
units will be more complex than those that do not have these capabilities.
For example, the gasoline refinery configurations shown in this document
employ a greater number and a more varied mix of process units than do
the fuel o0il refineries, and are, therefore, more complex.

Refinery complexity also is an indication of refinery operat-
“ing flexibility. The more complex tacilities are able to process

- different crude oils more easily than those of lower complexity and

. are also more capable of shifting production from gasoline to distillate
or fuel o0il modes. This is because the more complex refinery has the
additional process units necessary to'hand1e a wide variety of crude

oil fractions. The lower complexity plant does not incorporate these
units and thus would not have this flexibility.

The sulfur content of the crude oil also has a significant
effect on the refinery inveétment. As previously discussed in Section
3.1.2, special metallurgy for the process units, and additional sulfur
removal capacity, are among considerations when processing sour crude
oil. Déta shows the cost of building a refinery to process sour crude
0il [1;5% (wt) §u1fuf] is about 20% greater than an equivalent capacity
refinery processing sweet crude oil [0.5% (wt) sulfur].24

*Refinery compliexity can-be quantified. using the procedure developed
by W.L. Nelson. The method is discussed in Reference 24(I).
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Site location also affects refinery investment. This is
reflected in the regional variations in such items as construction
wages, availability of materials, material costs, land and ready access
to economical transportation methods. The costs given in this section
reflect a Gulf Coast location, and other site locations may incur a
different cost range.

The investment ranges for the ten refinery cases are shown
in Table 5. These costs include process units and required off-site
(support) facilities (wastewater treatment, tankage, piping, etc.).
Also included is a factor for working capital. The working capital
includes 30 days of crude 0il storage at $40/BBL which is due to the
uncerta1nty in foreign crude o0il supplies and prices.

It is evident from the data in Table 5 that complexity has a
significant effect on the refinery investment. For a given refinery
capacity, the investment decreases with decreasing comp]ex{ty. This
is as expected as less pfocess units are required in simpler refineries.

A different situation occurs when comparing the investments
of various capacity refineries at a constant complexity. As the capacity
of the refinery decreases, the investment per barrel of crude charge .
increases. This is because certain refinery cost items such as land,
biping, buildings, and site preparation cost essentially the same for -
any refinery of a given complexity and are not proportionally affected
by capacity.

Of the investments shown, pollution control facilities,
including the sulfur recovery unit, tail gas treating unit, and wastewater
treatment plant account for about 15% of the total cost. This percentage

can vary depending upon such factors as sulfur content of the crude

0il, if incineration of waste sludge is employed, and the extent to

which other environmental control devices, such as scrubbers and electro-
static precipitators, are used. ' Of this 15% about one-third is for air
pollution control facilities and two-thirds: for water pollution control.
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Capacity (1000 BBL/Day)

Refinery Type**

Gasoline-

Sour Crude
0il

Sweet Crude
011
Fuel 011

~ Sour Crude
0il

Sweet Crude
il

*Costs shown 1nc1ude process units and off-sites.

Complexity

10.1

5.9

4.4

" TABLE 5

REFINERY INVESTMENT (979 Dollars)
(Gulf Coast Location)

$/BBL Capacity*

Total Cost (M1\11ons)*

200 100 30 200 100 30
5020-5650 6130-6950 .- 1000-1130 610-690 --
4120-4610 4930-5550 -- 820-920 490-560 --
3450-3820 4000-4460 5150-5810 690-760 400-450 150-170
2780-3040 V 3080-3390 3820-%310 560-610 280-340 120-130

cost plus 30 days' crude oil at $40/BBL.
**For this document, sour and sweet crude oils are designated as containing 1.5% and 0.5% sulfur respect1ve]y
(see Section 3.1.1).

Source:

Mittelhauser Corporation

Also includes working capital equal té 18% of process unit



3.3 PLANT PROCESS UTILITY REQUIREMENTS

The utilities required by the various refinery types are:

Steam

Fuel (oil and/or gas)
Electrical Power.
Cooling Water.

The steam is required for indirect heating of process streams using
heat exchangers, driving pumps, and for direct process use such as
steam stripping. Fuel, both 0il and gas, is required primarily for
combustion in high capacity heaters and boilers. The process heaters
are used for heating process streams such as crude oil distillation and
vacuum distillation unit feeds, Boilers are used to generatc the steam
required. Electricity is required for pumps, compréssors, instruments
and other equipment.»Cool{ng water is needed to cool process streams
both within the process and before they are sent to storage.-

_ Typically, steam is generated on-site in a central boiler
facility and is also supplemented by steam generated at certain process
units such as the hydrdgen unit and the fluid catalytic cracking unit.
Fuel. gas is produced by various refinery units, such as catalytic reform-
ing, as a by-product of the unit operation and this source can be supple-
mented by purchased natural gas. Fuelloil can be either purchased or
obtained from the fuel o0il product produced at the plant. Electrical
power usually is purchased from the local public utility but standby
generating equipment may be available to maintain the operation of
critical process units in case of a total power failure. Makeup water
to the cooling water system can be obtained from any available water
source. Some process wastewater streams can be also used as cooling
system makeup. '

The utility requireménts for the ten refinery cases of this
discussion are shown in Table 6. These data represent the utilities
- needed by the process operations only and do not include, for example,

[
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Capacity(x103881/0;
Ste
—Ingmlblﬂay

1L/BBL of |
Total Capacity

Fue] '
“T06BTU/Day

1068TU/BBL of
Tota) Capacity

Elegtrlcitz_
“TO9"RWH/Day

KWH/BBL of
Total Capacity

Cooling Water**

“T08Gal./0ay
Ga)./BBL of

Total Capacity

REFINERY UIILITY REQUIREMENTS

TABLE 6

GASULINE REFINERY*

Sour Crude 011
- 200 100

Sweet Crude 011

- Sour Crude 0i}

1.8-1.2

20.0-10.8 10.0-5.4

100.2-54.0

15.8-5.3 7.9-2.6

0.8-0.4

0.9-0.6

9.1-6.1

§54-238 277-119

2770-1190

18.1-9.7

9.0-4.9

90.4-48.7

14.7-4.9

0.7-0.3

1.6-1.1 0.8-0.5

8.0-5.4

538-230 269-115

2690-1150

*3ee Section J.1.7 for a description of sour and sweet crude oil.

**pgsume 20-30X temperature rise and represents process requ
less than 5% of the total process requirement.

7.4-2.5

14.3-7.7

7.5-2.5

0.9-0.6

249-107

irements for a recirculating

Source;: Mittelhauser Corporation

7.2-3.9

71.5-38.5

3.8-1.8

0.4-0.2

0.5-0.3

4.5-3.0

125-54

1250-540

2.2-1.2

1.1-0.4

0.1-0.09

37-16

FUEL OIL REFINERY*

Sweet Crude 01

700 100 30

12.6-6.8  6.3-3.4  1.9-1.0
63.1-34.0

6.8-2.3 3.4-1.1  1.0-0.3
0.3-0.1

0.8-0.5 0.4-0.3 0.1-0.08
3.8-2.5

240-103 120-5%  36-15
1200-510

cooling water system, fresh makeup water is normally
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the requirements for heating or lighting of offices or control buildings.
The ranges shown represent normal variations in the utility requirements
for the individual process units. These variations account for options
that the refinery designer has depending on site and process specific
requirements.

As shown in Table 6, for refineries of different capacities,
processing the same crude oil and producing the same major products,

"the required utilities will be proportional to the refinery capacity.

For example, for the'maximum‘gasoline refinery proceséing sour [1.5%
(wt) sulfur] crude oil, the process utilities required for the 200,000

BBL/day plant are about twice that required for the 100,000 BBL/day

facility. This is because the same process units are required in each
plant, and the utilities required for each process unit are directly
related to the individual unit feedrate. Since each process unit of
the 200,000 BBL/day plant has essentially twice the capacity of the
smaller plant, the total process utilities will be proportionally

larger. The same analysis holds for the maximum fuel o0il refineries of
various capacities. '

In comparing refineries of'equal'capacity, with the same

‘primary product but processing crude oils with different sulfur contents,

the plant processing sweet crude 0il will require less utilities than

‘the pléﬁt handling sour crude oil. This is due to the fact that the

sweet crude oil plant does not have certain hydrotreating units and the
utility requirements for the sulfur recovery and tail gas treating
units have decreased in proportion to the sulfur content of the crude
oil. In comparing the utilities required for processing a sour crude
0il to those required for sweet [0.5% (wt) sulfur] crude oil, the reduction

. in utilities is 10 to 12% for steam, 7 to 10% for fuel, 12 to 15% for

electricity, and 3 to 4% for cooling water.

Finally, in comparing maximum gasoline and maximum fuel oil
refineries of identical capacities and processing the same crude oil,

the maximum gasoline refinery will require about 30% more steam and 50%

92



more of the other utilities over that needed by the fuel 01! retinery.
" This is due to the greater complexity of the gasoline refinery that is
represented in the increased number of process units present, '

The utilities required by the pollution control units are
closely related to the sulfur content of the crude oil. This is because
the pollution control devices with the largest utility demands are the
sulfur recovery unit and tail gas treating units. Other pollution
control units such as the sour water stripper, acid-gas treating unit,
and the wastewater treatment plant all require utilities but do not
have the large demand of the sulfur recovery plant.

~ For the sour crude o0il cases, sulfur retovery and tail gas
treating units account for 4-5% of the total fuel requirement and 4-6%
of the total electrical power consumption. In the sweet crude oil
cases, it is 1-2% of the fuel and 1-3% of the power. The other po]]utioh
control units together account for less than 1% of the total utilities,
including steam and cooling water. The only exception may be for the
wastewater treating unit if sludge incineration is used as the final
disposal method. In this case, the wastewater treatment unit utilities
may increase, but this would be on a case-by-case basis, depending upon
the amount of sludge processed and the sludge characteristics. Any
additional utility requirements due to sludge incineration would not be |
expected to be significant, in terms of the total refinery utility
needs. ‘
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3.4 PLANT LABOR REQUIREMENTS

The labor requirements for a refinery are variable and are
highly dependent upon such factors as refinery complexity, product mix, .
the refiner's staffing policies, and site location. These factors apply
to both construction and operating labor requirements.

3.4.1 Construction Labor Requirements

The construction of a refinery requjfes the use of skilled,
semi-skilled, and unskilled labor. Table. 7 shows the construction labor
by craft that are typically required for refinery construction. These
data represent site preparation and construction of process.units and
refinery off-sites.  The data also show the range of individual craft
requirements as a percentage of the total manhours to complete the con-
struction. This table is intended to show the general labor require-
ments for the various crafts needed for construction and the actual
percentage of total manhours for each craft and specific crafts employed
will depend upon individual site conditions.

Of the total required construction labor, engineering and
design presents about 20% and craft and other direct manual labor accounts
for the other 80%. As expected, pipefitters, boilermakers, iron workers,
electricians, carpenters and laborers are the crafts accounting for most
of the total project manhours since piping, process vessels, structural
steel, electfica] sysfems and concrete are basic.to refinery construction.

Table 8 shows the manhours by craft for construction of exampie
gasoline and fuel oil refineries. In comparing the overall construction
manhours required for comparable sizés of gasoline and fuel o0il refiner-
ies, the gasoline refinery, being more complex Wi11 require about 10%
more overall manhours. However, the portion of the total hours expended
by each craft is similar for each refinery, regardiess of the capacity
or complexity. This is because construction of process units and other

v
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TABLE 7 |
'CONSTRUCTION LABOR REQUIREMENTS*”

Title or Craft ’ - Percent of Total Project Manhours
Engineers, Draftsmen, Designers ~ ‘ 22-23
Pipefitters | | . 25-45
. Electricians ' 1 11-13
Boilermakers 6-8
Iron Workers ' ‘ o ; 5-16
Carpenters 7-16
.Operating Engineers | : . 6-8
Teamsters : : 2-4
Laborers | ' 15-19
Bricklayers ' | - 2-4
Cement Mason " 1-2
‘Insulator : ‘ 3-9
Painters ' ‘ 1-3
Sheet Metal Workers g ‘ | 1-2
Millwright ° ; 1-3

Other (foreman, surveyors, etc.) 2-4

*Craft titles include all classifications (journeymen, helpers, etc.)

Sources: (1) Mittelhauser Corporation
(2) Reference 22

-

¢
/
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~ TABLE 8
CONSTRUCTION MANHOURS FOR VARIOUS SIZE REFINERIES

Gasoline Refinery Fuel 0i1 Refinery

200, 000 100,000 200,000 100,000 30,000
Craft B/Day B/Day B/Day - B/Day _B/Day
Laborer 1,670,000 1,110,000 1,550,000 . 1,050,000 494,000
Carpenter 1,240,000 820,000 1,350,000 750,000 365,000
Teamster 340,000 255,000 320,000 210,000 103,000
Cement : s
Mason 125,000 82,000 120,000 75,000 36,000
Uperating : .
Engineer 710,000 470,000 650,000 430,000 209,000
Pipefitter/ . : B N :
Welder 3,740,000 2,440,000 3,180,000 2,200,000 1,070,000
Boiler- ~ |
makers 440,000 280,000 370,000 245,000 120,000
Iron- .
workers 670,000 440,000 600,000 395,000 195,000
MiTl- v f ‘ :
wrights 160,000 95,000 110,000 69,00 35,00t
Painters 170,000 110,000 155,000 ° .105,000 150,000
Surveyors 120,000 107,000 110,000 102,000 67,000
Insulators 110,000 75,000 95,000 63,000 30,000
Total

Manhours* 9,495,000 6,284,000 8,610,000 5,694,000

*IncTudes 70% efficiency factor.

Source: Ralph M. Parsons Company
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facilities will require the same craft mix for installation regardless
of overall plant size or comp]exity; Therefore, although the total
manhouré for construction may vary, the individual craft requirements
are relatively constant. '

Figure 33 shows a typical craft mix for certain crafts as
plotted against elapsed construction time. As shown, the mantime |
requirements for each craft varies as the construction reaches various
stages of completion. At 20% project completion, operating engineers f
site preparation, carpenters for construction of concrete forms and
laborers will be in greatest demand, with carpenters, for example,
comprising 16%-of the on-site construction labor. By comparison, at 75
pfoject completion, the craft mix has changed significantly and pipefit
ters and electricians will comprise the bulk of the labor requirements.
Again, these figurés show only a general craft mix during construction'.
and the acfua] craft mix at any given time for a specific refinery
construction project may vary from these data.

3.4.2 Operating Labor

Refinery operating labor is comprised of the process unit
operators, maintenance, engineering and supervisory administrative per-.
sonnel. The operating labor requirements of a specific refinery depend
upon the refinery complexity, location, and if the refinery is owned by
a major or independent oil company.

The overall operating labor requirements for the example refin.
eries outlined in this document are shown in Table 9. These data includi
process unit operators, operating supervision, maintenance labor and
‘supervision and engineering, and administration. Of the total operating
labor, unit operators represent 48%, operating supervisidn is about 7%,~
maintenance is about 37%, and engineering and others, is about 8%. These
proportions are essentially the same for both major and independent
refiners and regardless of plant complexity.
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FIGURE 33
TYPICAL CRAFT MANHOUR DISTRIBUTIONS FOR REFINERY CONSTRUCTION
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Refinery -

OPERATING LABOR REQUIREMENTS

" TABLE 9

*See Séction'3T1.1 for description sour and sweet crude cils.

**Actual labor may vary %30% from total shown.

Source:~ Reference 22, pp 194-196

Capacipy , Major Refiner

(103 B/Day) . — 200 - - 100 ' 30
Refinery. - Gaso- Gaso- Fuel Fuel Gaso-  Gaso- Fuel Fuel FueT Fuel
Type*/Crude* line/ line/ 0i1/ .0il/ line/ 1line/ 0il/ 0il/ 0il/ 0il/
011 Processed* Sour Sweet  Sour = Sweet Sour Sweet Sour  Sweet Sour  Sweet
Process

Unit '

Operators 371 . 2718 212 167 222 203 103- 104 82 68
Operation : :

Supervisors .53 40 30 .24 32 30 19 15 12 10
6 ‘

Maintenance

Labor and ‘

Supervision 280 210 " 160 126 168 154 98 79 62 51
Engineer-

ing, etc. 54 48 36 29 38 35 22 18 14 12
TOTAL** 768 576 438 - 345 460 422 269 216 170 141

Independent '

Refiner
Fuel  Fuel
0il/ 0il/
Sour Sweet

49 4]

37

100

31
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Major differences occur, however, in the actual number of
operating personnel required for a given refinery. In general, in order
:fb facilitate economical operation, an independent refiner will employ
about 40% fewer operators'and 20% fewer maintenance pedee than a major
refiner for a refinery of equal capacity and complexity. An example of
the actual manpower difference between major and independent refiners is
shown in Table 9 for the'30,000 B/Day fuel o0il refinery.

Table 10 is a listing of the various refinery jobs by general
labor category. As with the construction labor, this list is intended to
give an overall labor requirement and a sbec1fic refinery may not necessarily
include all job titles that are shown here. The actual number of people
required for each job for a given refinery will depend upon overall
-refinery configuration and the site specific wage and labor market
~conditions. ' '
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TABLE 10
REFINERY J08S?

CATEGORY : CATEGORY
ACMINISTRAT1OND | LABORATORY AND TESTING®

Senfor Staff Engineer
Chief Process Manager
Asst. Chief Engineer

Ref inery Manager

Tech. Assistant to Manager
Legal Counsel

-Super intendent

Assistant Superitendent
Secretaries

Stenographers

ACCOUNTINGD

0ff ice Manager

Chief Accountant
Chief Clerk

Cost Accountants .
Economics Engineers
Payroll Accountants

Cashier

Paymaster (Payrol) Supervisor)
Timekeeper

Clerks

Typists \

Telephone Operator

PURCHASING AND SALESP

Shipping Dept. Supervisor
Stock Dept. Supervisor
Purchasing Agent

Buyers

TECHNICAL SERVICES MANAGEMENTD

Manager of Technical Services
Technical Director -
Assistant to Technical Qirector
Director of Research

Assistant to Research Director
Secretaries

Clerks

Engineering Consultants

ENGINEERING®

Chief Mechanical Engineers
Mechanical Engineers
Chief £lectric Engineer
Electrical Engineers

- Civil Engineers
Structural Engineers
Maintenance Engineers
Design Engineers
Safety Engineers
Head Oraftsman
Oraftsmen
Chief Process Engineer
Process Engineer - Process Units

Chief Chemist

Chief Technologist
Chemist, Petroleum
Chemist, Special Testing
Chemist, Research
Assistant Research Chemists
Consulting Chemists
Metallurgist

MANUFACTURING AND MANAGEMENT®

" Manager of Operations
Night Superintendent

" -Director of Operations

Secretaries

Area Supervisors
General foreman
Shift Foreman,

MANUFACTURE

Chief Operator

Process Unit Foremen

Shift Foremen

Unit Operators

Assistant Operators - first helper
Assistant Utility Helper

F iremen ’

Housemen

Helper - second

Helper - third

MAINTENANCE AND CONSTRUCTION

Superintendent Construction & Maintenance
Maintenance. Supervisor

Construction Foreman

Maintenance Foreman

Planning Foreman

Craft Foreman {see below)

Asbestos and Paint Shop
Working foreman
Sign Painter and decorator
Painter, first class
Painter helper
Painter rdugh
Sand blaster
Cement finisher
Insulator®
Insulator helper
Laborer
Common labor

Boiler Shop-
Inspector
Layout man
Boiler maker, steel worker
Fitup man )
Blacksmith
Blacksmith helper
Blacksmith apprentice
Tool-room man
Boilermaker helper
Second helper
Third helper-



TABLE 10 (Contd)

CATEGORY - CATEGORY
Carpenter Shop ’ ' Sheet Metal Shop
Gang foreman Tinner, first class
Maintenance carpenter Tinner, secund class
Carpenter, first class First ﬁelper
. Carpenter, helper ' Second Helper
Carpenter, rough
Carpenter helper ' Pi h
Form bui lder ' ?grzm::
Car bracer Pipe fitter and welder
Laborers Utility man or plumber
Pipe machine operator
Plpe Lender :

Elgctrir Shap
Electrical Foreman
Maintenance inspector
Maintenance electrician or lineman
Electrician, temporary
Lineman, temporary
First Helper
Second Melper
Electric motor repairman
Tele, troubleshooter
Lamp washer
Laborer

Pipe fitter foreman
Pipe fitter .
First Helper

Second Helper
Utility Pipe cutter

Cement and Brickwork
Mason foreman
Brick mason
Plasterar foreman
Plasterer
Cement finisher
First Helper

Instrument Shop : ‘ faroryaner

Repair foreman
Repairman

First Helper

Second Helper

Meter repairman

Gas governor repair
Chartman or changer

Miscellaneous Labor
Gang foreman - first class
Gang foreman - second class
Rigger - first class
Rigger - second class
Rigger - helper
] . Maintenance man
we;g::gaih°° . Third helper
Master welder{combination) Fourth helper
Welder (combination) Crane operator
First Helper Crane operator helpar
Second Helper Ut]l!ty labor
Third Helper Maintenance labor
Arc welder Maintenance labor - second ¢lass
Acetylane welder Casual labor
Material reclaimer . Tractor operator
Chipping, peening, etc. Bu!ldozer operator
Lead- burner (acid plant) 8oiler washer
Lead burner, 8 Tower cleaner (trays)
Lead burner helper Reactor cleaner
Labor Tube cleaner
¢ Catalyst mixer
Catalyst loader
Fire equipment man
Fire equipment helper
. Hoisting engineer
Truck driver (winch)

v

Machine or Pump Shop
Foreman
Special Machinist
First Class Machinist

Second Class Machinist i
First Helper Truck driver under 2-1/2-ton

Second Helper Truck driver over 2-1/2-ton
Toolrdom Man Truck driver helper

Valve Grinder and Machine Operator Pipeliner, first class
Molder Pipeliner, second class
Molder Helper

Engine Repairman

et The o e
Mechanic Helper Power-house engineer
Puinp repairman : Water-station engineer
Pump helper : : Water-station helper
Truck Mechanic Boiler fireman
Laborers Boiler operator

' Boiler helper

Water tender or treater

Electric Power Operator
’ Electric Power Helper
Water Pumper
Cooling tower nperator
Air-compressor operatar
Water-softening operator
Power-house oiler -
Power-house electrician
Power foreman
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CATEGORY

SHIPPING, RECEIVING, AND STORAGE
Superintendent, Receiving and ShippingB
Manager, Warehous

Manager, Marine Loading®

Supervisor, Receiving and Storesb
Storekeeper Chief

Stock Foreman or Keeper

Warehouse Record Clerk

Material (Stock) Cler&

Inventory Clerk

Oispatcher

Receiving Clerk

Shipping Clerk

Shipping Checker

Tool Clerk and Foreman

Tool Clerk

Order filler

Barrel Weigher

Stenciler

Stenciler Helper

Head Barrel Filler

Head Can Filler

Yardmaster or Head Loader

Head Wharf Tender

Traffic Manager

Terminal Superintendent

Can Capper

Can Conveyor Feed
Container Washer
Warehouseman
Nailing Machine Operatol

Drum Plant Filler

Flanrman, Compounding

Caser

Asphalt Switching

Package Fillers - Hand
Package Fillers - Machine
Locomotive Fireman

. Locomotive Crane Operator
Crane Follower

Head Transport Loader

Rackman (also see loaders)
Rackman Helper

Switch Tender

Brakesman

Elevator Qperator, freight
Trucker, Hand

Truck Driver, under 2-1/2 tons
Truck Oriver helper

Truck Oriver, over 2-1/2 tons
Loaders (rail cars.and trucks)

TABLE 10 (Contd)

CATEGORY

Heavy-0il loading rack -
Loader
Blender and Helper

Light-o0il Loading rack
Chief Loader
Senior Clerk
Pumper or Top Loader
Ground Man or Helper
Gager

Boat Loader

Boat Loader Helper

Nack [ nader (trork)
Container repairman
Container repair ltabor
Container inspector

Drum Conditioner Operator
Drum Conditioner Assistant
Drum Conditioner Helpers
Car (railroad) inspector

Tank-car Repair
Air brakeman
Steam coil

N Repairman-foreman

Second helper
-Third helper
Fourth helper
Labor
Cleaner

Boxmaker.

gdox printer

Cooper

Painter, barrel or container
Painter, spray
Painter, helpers
Salvage Foreman
Salvage Man

Salvage Helper
Reclamation inspector
Garageman

Fork-1ift operator

PROTECTION AND CUSTODIAL SERVICE

Personnel and safety directorP
Safety and Training Superviso
Physician, industrial

Nurse, industrialb®

First Aid Attendantd
Superintendent, Prn_)t_eggjg_r'@
Guard sergeant

Guard captain

Guards (roundsmen)

Gatemen

Watchmen

‘Fire mashall

Fire inspector

Firemen

Janitor

Charwoman

Porter

Groundskeeper

8Source: Reference 22, pp 67-68, 75-76

bysually Salaried Employees
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3.5 LAND REQUIREMENTS

The land requirements for a refinery are variable and are
heavily dependent upon such considerations as land availability, en-
vironmental restrictions, proximity to residential aréas, available
rail and water access, available utilities (power, water, etc.) suita-
bility of land for construction, and land costs.* '

The f1na1 selection of a'site requires the land be suitable
for constructing process units, tank farms, loading facilities, and
maintenance areas and the design and layout of the refinery will depénd
upon the existing surrounding area and overall land availability. If
land is plentiful, a given refinery will tend to purchase more acreage
to allow for future expansions and greater separation of process
units, tankage and other areas. This allows for greéter’f]exibility'
of adding on process units as well as increased safety in the event of
fire. The availability of land can also affect land utilization. For
example, if sufficient land area can be obtained, a refinery may consider
on-site land farming of wastewater sludges or evaporation ponds for
disposing of -final effluents as alternatives to-incineration, contract
‘landtilling or discharge of treated effluent to a waterway. It may
also be possible to allow a larger buffer area between the process
units and plant boundaries if a large plot can be obtained.

~ Another aspect of land availability is in terms of environ-
mental restrictions. Considerations such as the proximity of wildlife
refuges, designated Green Belt areas, or areas with extreme air or
water pollution requirements have a significant effect on land avail- .
ébi]ity and development and dse of the site. These restrictions can,
for example, 1imit plot sizes and access to waterways or rail lines.
In some cases, development of a site that requires greater construction
effort and expense may be more desirable than building in an environmentally

*The socio-economic aspects of land requirements are discussed in
Section 3.9.
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sensitive .area where the land may be more suitable to construction.

AN

These considerations will, however, vary for different sites..

The proximity of the proposed refinery to residentjai, égrj-
cultural, recreational and urban areas will be of prime interest to
local landowners. Of major concern will be property values and possible
aesthetic changes in the area. - Refineries like other industrial plants
can be, and are, constructed to blend with the surrounding landscape,
by the use of earthwork and trees or other foliage to forh Green Belt
areas around the plant. Process units and other active areas are
normally situated well within the plant boundaries to avoid direct
~contact with the surrounding area. Examples of refineries being compatible
with its surroundings are the Texaco refinery in Anacortes, Washington,
which has deer living within the plant boundary and the Mobil 0il
refinery in Joliet, Illfnois, which is located within two miles of a
state game preserve.

Availability of utilities as well as access to transportation
systems such as rail or water are also factors which affect refinery
siting. If the local public works cannot supply the necessary utilities,.
they will have to be prodhced on the refinery site, which entails
additioné] capital and maintenance expenses. . Such concerns as rail,
water, and even truck access are also impobtant when determining the
logistics of moving both raw materials and finished products. If
acceptable transportation facilities are not available, this could
also result in additional construction costs or bypassing a given site
in favor of another. |

The_suitability of the site for construction is also an
important consideration. The process units, tanks and pfoduct and raw
material transportation vehicles will put a severe strain on the load
bearing capability of the land. If the land is swampy for example,
considerable land filling prior to construction may be Eequired and
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construction may entail more extensive use of piles or caissons than

if the site were situated on more stable ground. In addition, considera-
tion is given to the potential for earthquakes, flooding, etc. These
factors can result in additional construction expense and a marginal
site can become uneconomic to develop. The effect of these and the
other factors noted will have a different impact on each individual
site and the considerations and concerns for site selection will be
site-specific.

¢
Historically when land was relatively inexpensive, refineries

would typically obtain 15 to 20 acres per 1000 barrels of refinery
capacity at the time the refinery was built.33 This would generally
include some land for expansion, but additional land would also be
obtained as the early refinery increases capacity. More recently, due
to the rising costs of land, the average land requirement for new
refineries has been reduced to about 5 acres per 1000 bbl of capacity.24(G)
For the example refineries of the complexity shown in this document,
due to the necessity for the storage of intermediate products, it may
be assumed that the gasoline refinery will require about twice as much
land as the fuel oil refinery.33 Using the average of 5 acres per bb]
of capacity, Table 11 shows the total estimated acreage required for
the example gasoline and fuel 011 refineries shown in Table 3, Section
3.1. Of this total acreage, about 10% is required for the process
units, land for tankage typically is about 26% of the total,24(G)
depending upon such factors as product mix, operating conditions,
product distribution system, and storage capacity requirements. The
reméining area is.used for expansion, Green Belt areas, buffer zones
and other uses. It should be noted that the estimated land réquirement
for refineries, manufacturing similar products, but processing sweet

or sour crude oiL are equal. This is because crude 0il characteristics
principally affect the process'units, which require the minimum land
space. Land for tankage and other uses is not affected as greatly by

.~ the characteristics of the crude oil.

The land actually utilized by four existing refineries is
shown in Table 12. Because of the different site conditions, the
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TABLE 11
ESTIMATED LAND REQUIREMENTS FOR EXAMPLE REFINERIES

Type of Refinery ___Gasoline | Fuel 011,

Type-of Crude 0il* Sour Sweet Sour ~ B Sweet

Capacity (1000 B/Day) = 200 100 200 100 200 100 30 200 100 30

Total

Land

Area A ‘ .

(Acres) 1000- 500- 1000- 500- 500- 250- 75- 500- 250- 75--
2000 1000 2000 1000 1000 500 150 1000 506" . 150

*See Section 3.1.1 for description of sour and sweet crude oil.
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Refinery

TABLE 12

LAND REQUIREMENTS OF FOUR EXISTING REFINERIES

Land Requirements (acres)

Capacity Process Pianned
(1000 B/Day) Unjts Tankage Expansion Other
360 160 277 80 383
160 70 250 70 310
- 78 60v 140 120 680
30 4 16 5 25
Source: Mittelhauser torporation'

Total

900
700
1000

50



total land usage is extremely capable. Land usage ranges from 2 to 13
acres barrel of capacity and is site dependent. For example, refinery
A, processing 360,000 bbl/day is located in a highly urban area. In
contrast, refinery C, which is only about 20% as large as refinery A,
is located in a more remote area and has about 10% more land area than
refinery A. Also shown in the table is the land utilization by ‘the
various refineries. Of the total acreage, 10% to 20% of the land is
used for the process units, 20 to 35% is for tankage, 10% is for p]anned
expansion, and the remainder is undesignated. The undesignated land
may be used for such purposes as land farming of wastewater treatment
sludge, buffer areas between the process units and plant boundaries
and Green Belt areas surroundihg the parametér of the plant. These
divisions represent the land usage for these four existing refineries,
and should not be considered. as hecessari]y typical of all refingries.
The actual land utilization will depend upon local site conditions.
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3.6 PLANT WASTE PRODUCTION

As is the case with other industrial plants, refineries will
genefate air emissions, and aqueous and solid wastes. The production
of these wastes is an unavoidable part of the oil refining process and
measures have been developed to minimize the production of these wastes
and to treat the wastes that are generated. Generation of the wastes
is minimized by maximizing process unit efficienéy, and extensive waste
. treatment is included asApart of all refineries to handle and treat the
wastes that are produced.

3.6.1 Air Emissions

The amount of emissions released to the atmosphere from a
refinery is dependent upon many factors including the type of crude ¢il
being processed, the complexity of the refinery, and the types and
characteristics of the er]s used by the processing units. For example,
a refinery processing heavy crude oils will require more heating capaéity
to process the crude oil than a 1ight crude oil refinery and thus will
burn mqre‘fuel and have a higher emission rate. Likewise, a highly
complex refinery will have more processing units and thus a greater
number of emission sources. Finé]]y, a refinery burning fuel oil as a
process fuel will have more emissions than a refinery using fuel gas as
its major process fuel source. ' :

The major air emissions from a refinery are:*

Particulates

Sulfur Oxides (SOyx)
Carbon Monoxide (CO)
Hydrocarbons

Nitrogen Oxides (NOy)

and can be gerierated by both process units and off-site facilities.

*For this document, SOy is taken to be sulfur dioxide (SOZ) and NOy
is nitrogen dioxide (NOjp).
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The major sources of air emissions within a refinery
are: '

o Process Heaters

o Steam Generation System

o Fluid Catalytic Cracking Unit Catalyst

Regenerator.

o Sulfur Recovery Plant Tail Gas

o« Miscellaneous Sources.
Process heaters (or furnaces) are, collectively, the major sources
of air emissions from a refinery. These heaters are used to heat
the crude oil and other streams to the temperatures required by
the processing units. They are most frequently used on the unit
feed streams but may also be uscd between stages within a process

unit. (i.e., catalytic reforming units).

Since fuel gas is an overall, cleaner burning fuel than

- fuel o0il, most refineries will use fuel gas (supplemented with

‘natural gas when necessary) as the major source of process heater

fuel. Federal regd]ations limit the -amount of H2S that can be

present in fuel gas to 0.1 grains HpS/DSCF. Since the gas does

not contain particulate matter or nitrogen compounds, overall emis-

sions from fuel gas combustion are very low, most refineries do not require
emission control for gés-fired equipment.* A different situation may
exist if fuel 011 is used as the main process heater fuel. Depending ipon -
the gravity and sulfur content of the fuel 0il, flue gas treatment

to contro1 particulate and sulfur emissions may be required for oil-

fired process heaters.

_ The refinery steam generation system, which produces the
bulk of the steam used in the refinery, can also be a significant
source of air emissions. Combustion of the fuel in the boilers is

the emission source and, like other fired heaters, the emissions
depend upon the amount of fuel burned and the fuel characteristics.
Federal regulations place limits on the emissions allowed from |
steam generators with heat 1nputs greater than 250 MM BTU/hr. Ref1nery

*See Section 4.0 for a complete discussion of the A1r Emissions
Control Regulations.
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gas, some SOy will be present in the tail gas released to the atmosphere.
These amounts are small but nonetheless comprise an emission source.

Miscellaneous emissions typically are hydrocarbon emissions
from such sources as storage tanks, uncovered oil separation tanks at
the wastewater treatment plant, combustion emissions from the waslewater
sludge incinerator and f1ares; and coke dust from the decoking operation.
Storage vessels are equipped with vapor recovery systems and floating
roofs to minimize these losses. Product loading facilities also are
equipped with vapor recovery'systems. Sludge’ Incinerators have flue
gas control devices and other fugitive emissions, particularly hydrocarbons,
are controlled through proper‘unit‘operation and proper attention to
housekeeping and maintenance. '

_ The various sources of refinery emissions have been identified
and emission factors have been determined. The factors used in this
document are shown in Table 13. The fuel emission factors are used to
determine the emissions generated by all fuel burning furnaces, heaters
and boilers, including the refinery steam generation unit. Emission
factors for the fluid catalytic cracking CO boiler and the refinery
tail gas treating unit are also shown. '

Using the emission factors shown in Table 13, the overall
emissions from the ten example refineries is shown in Tables 14 and 15.
These data are based on the fuel and steam requirements given in Table
6, Section 3.3, and assume that no emission controls exist on the
process heaters or steam generat1ng unit, and that the CO boiler flue
gas is meeting the Federal New Source Performance Standards. 13 In an
actual refinery, depending upon local regu}at1ons, fuel used and the
boiler-size, the steam generating.unit may require control of stack gas
emissions. This requirement would be; howevef, site specific.

~~As shown in Tables 14 and 15, tﬁe overall refinery emissions

will vary with overall refinery capacity and crude oil charge character-
istics (complexity) and process fuel used. These data assume that
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TABLE 13
EMISSION FACTORS

Fuel 0114 Fuel Gasd
/ (1b/bbl) (1b/1000 SCF)
Process Heaters

Particulate 0.97 0.02
Sulfur Oxides (SOy) 6.72xS,P 2xS¢D

€O 0.168 0.017 .
Hydrocarbons 0.168 0.029
Nitrogen Oxides (NOy) 1.68 0.23

Fluidized Catalytic Craéking Unit -
Catalyst Regenerator (w/CO Boiler)

ParticulateC 1 1b per 1000 1b of Coke Burnoff
S04 . 1.86 1b SOp/bbl fresh unit feed
coa o o Negligible |
Hydrocarbonsa " 220 1b/1000 bb1 fresh unit feed
NOx @ o | 7 1b/1000 bb1 fresh unit feed

- Assumes S0 emission from process
is equivalent of unrecovered suifur
based on 99.8% total sulfur recover

Tail Gas Treating Unit€

0.37 1b hydrocarbons/bbl of

Miscellaneous Sources®
- capacity

dReference 1
bs, = weight percent sulfur in fuel oil - taken to be 0.3% for Tables

13-16 :
S¢ = sulfur concentrat1on in fuel gas, taken to be 0.1 gra1ns H25/1ooo

~ SCF for Tables 13-16
CFederal New Source Performance: Standards emission limit
dEstimated based on 0.3 wt % sulfur in coke
€Does not include SOz from combust1on of. fuel in tail gas unit process
incinerators.
fReference 20
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REFINERY EMISSIONS SUMMARY - GASOLINE REFINERYQ

TABLE 14

(1b/day)
Crude 0il Typeb Sour
Capacity
(1000 B/Day) 200 100
Fuel Fuel Fuel Fuel
Fuel TypeC€. - 0il Gas 0il _Gas
Particulate 8120- 1090- 4060- 545-
24900 3870 12500 1940
SOXd 81000- 65500- 40500~ 32800-
115000 68500 57490 34200
Carbon 1400- 920- . 700- 460-
Monoxide 4200 27170 2109 1390
Hydrocarbons® 83000- 83200- 41530- 41600-
85800 86400 42990 43200
NO, 16300-  14000- 8170-  7420-
42300 39800 21200 19900

3ncludes emissions from FCCU catalyst regererétor

DSee Section 3.1.1 for a description of sour and sweet crude oil
CAssumes reifnery burns all oil or all fuel gas.

dSOx values include S02 equivalent of sulfur not recovered by sulfur plant and 0.3% (wt) sulfur in FCCU catalyst coke.
€Includes miscellaneous hydrocarbon emissions from tankage, flares, etc. of 0.37 1b/BBL of total refinery capacity.

Sweet
200 100

Fuel Fuel Fuel Fuel
0il Gas 0il Gas
7550- 1010~ 3780- 507~
23200 3650 11600 1820
780)0- 63600- 39000- 31800;
109200 66300 54700 33200
1309-- 1090 - 651- 546-
3610 2580 1810 " 1290
75300- 7980)- 37700- 39800-
77900 86102 39000 43000
12000- 14000 - 6020- 6980-
45300 37200 22600 13600

In practice, fuel usage will be a combination of o0il and. gas.
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TABLE 15 ’

REFINERY EMISSION SUMMARY - FUEL OIL REFINERY

{1b/day)
Crude Of] Typed Sweet Sour
Capacity - 100 | 30 © 200 100 30
(1000 B/D) L Fue e FueT  Fuel FueT Fuel  Fuel  Fuel Fuel  Fuel
Emission 011 Gas 0il Gas 011 Gas _0i1 Gas <01l Gas 0il Gas
Particulates 3850- 517- 1930-  259- 578-  78- 3490- 470- 1730-  235- 524-  71-
. 1500 1520 5760 773 1730 232 10500 1400 5230 701 1570 210
50, 9810- 2190-  4910-  1090- 1470-  328- 7870- 1230-  3930- 613- 1180-  182-
25800 3870 12900 933 3870 580 22400 2480 11200 1240 3360 - 872
co 664- ~ 432- 332-  218- 103-  65- 602- 395-  301-  198- 90-  59-
. 1990 1310 996 652 299 197 1810 1190 1800 596 271 179

Hydrocarbons¢ 74700- 74800- 37300- 37400- 11200- 11200- 74600- 74700-  37300- 33300- 11200- 11200-
76000 76200 38000 38100 11460 11400 75800 76000 37900 38000 11400 11400

NOy ‘ 6640-  5930- 3320- 2970~ 995- 890- ‘ 6020- 5380- 3010-  2690- 903- 807-
' 19900 17800 9960 8900 2930 2670 18100 16100 9040 8070 2710 2420

dsee section 3.1.1 for a description of sour and sweet crude oil.
DIncludes SO equivalent of sulfur released in tail gas.
- CIncludes miscellaneous hydrocarbon emissions from tankage flares, etc. of 0.37 1b/bbl of capacity.

Source: Mittelhauser Corporation
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the refinery uses all fuel oil or all fuel gas for process fuel. In
‘practice, process fue]\is a combination of o0il and gas. For refineries
of equal complexity using the same process fuel but differing capaci-
ties, the overall emissions will be related direét]y to the capacity.
This is because the same amount of fuel is used per barrel of feed and
only the overall plant capacity has changed. In the other case where
capacities are equal but complexities differ, the less-complex plant-
will have lower overall emissions due to the decreased number of process -
units, process heaters and boiler capacity.

In comparing the refineries of equal complexity and capacity
but using different process fuels, the refinery using fuel gas will
have, with the exception of NOy, lower overall air emissions.

In the case of the fuel oil refinery (Table 17), the distilla-
tion and catalytic reforming units are again the major sources of
air emissions for the same reasons as in the gasoline refinery. Due to
the fuel o0il refinery being overall less complex than the gaso]ihe
refinery, the overall air emissions from the fuel oil refinery'are
less even though the emission for the process units are equal per barrel
of unit charge.

3.6.2 Wastewater Discharge

The volumes and characteristics of the wastewaters produced
and discharged by petroleum refineries is dependent upon parameters such
as the properties of the crude o0il, types of p%ocessing units, final
product mix, and method of treatment and disposal. Therefore, the char-
acteristics of the wastewaters produced and discharged will reflect
individual site conditions and a "typical" wastewater cannot be defined.
The data presented in this section represent a review of various refin-
ery wastewater data which have been applied to the example refineries
detailed in this document..
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TABLE 16

PROCESS UNIT EMISSION SUMMARY

200,000 B/D, Sour Crude 0il1 (1b/Day)?@

Fuel Used tuei 011
. Partic- Hyoro-
Process Unit ulates S0x  __CO__ carbons NOx
Atm Distill, 2060- 4280-  340- 340- 3400-
3060 6160 540 540 5400
Vac.Distill. 736~ 1520- 128- 128- 1280-
888 1850 152 152 1520
Delayed Cok.  1280- 2640- 220-  220-  2200-
2000 4160 344 344 3440
Fluid Cat. 281- 594  50-  S0- 500-
Cracking 512 1060 89 -89 890
Naphtha Cat, 1307-  2730- 226- 226~ 2260-
Reforming 2300 4830 396 396 3960
Hydrocracking 807- 1690-  143- 143- 1430-
3631 7519 624 624 6240
Naphtha Hydro- 130- 212- M- 1- 110-
treating 453 782 79 79 750
Distillate 273- 535« 46- . 46- 460-
Hydrotreating 353 655 56 56 560
Gas 011 333- 690- 56+ 56~ 560~
Hydrotreating 495 .957 86 86 860
Resid, 392- 812- 68- 68- 680-
Hydrotreating 480 920 84 - 84 840
Coker Naphtha 15. kB 3- 3- 30
Hydrotreating 52 110 9 9 1]
WV Gasolfne  35- 74~ - 6 60-
Kydrotreating 123 262 22 22 220
HVY Gasoline 1590-  4290- 275- 275- 2750~
Cat.Reforming 2800 5880 482 482 4820
Isomerization 160- J45-~ 28- 20- 280-
440 . 848 75 15 750
Alkylation 800- 1670- )138- 138- 1380-
: 3880 8070 676 676 6760
Hydrogren 105- 254~ 25- 18- 423-
Production 109 310 21 22 517
Sulfur 100-  210-  17- 17- 170-
Recovery 123 255 21 21 210
Tail Gas 226-  3190-  39- 9. 390-
Treating® 818 4420 142 142 1820
FCCU Catalyst O- - 0 7620 2343
Regn.&CO 613 1380
Boilert -
Miscellaneaus - - - 740004 -
TOTAL 10638- 87207- 1815- 83432- 20706~
22930 110602 3902 85518 41630

3Kanges are based on range of fuel requirements, See Section 3.1.1 for a.description of sour and

bIncludes $O; equivalent of sulfur released in tafl gas.

€Based on max.
d8ased ¢n 0.37

Source: Mjttelhauser Corporation
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- GASOLINE REFINERY

Fuel Gas
Partic- Hydro-
ulates S50x co carbons NOx
276- 370- 234. 400- 3160-
412 554 350 598 4740
96~ 133- 84. 144- 1140-
120 160 102 174 1380
172- 230- 146- 248- 1980-
268 360 228 388 3080
40- 51- 32- 56- 439-
73 96 59 102 822
174- 235- 150- 253- 2020-
309 . 416 2AS 451 3570
110- 147- 92- 158- 1260-
488 655 414 708 5670
23- 33- 23- 34- 277-
62 83 57 91 713
33- 465- 30- 49- 400-
41 569 36 59 490
45+ 60- ‘38~ 65-  515-
65 88 55 96 749
53- 71 44. 78- §04-
63 84 53 92 716
3- 4. 3- 4- 32-
7 18 6 10 82
8- 9- 6- 9-° 75-
17 23 14 25 194
C2- 286- 183- 308-. 2460~
376 501 323 549 4350
23- 30- 19- 3385 2359
58 78 49 669
14- 152- 97- 164- 1310-
530 710 450 769 6090
16- 24- 15- 26- 189-
20 22 7 22 229
13- 18- 12- 21- 154-
17 22 14 25 188
30- 2760- 26- 44- '348-
110 2870 93 159 1260
0- 61400 0 7620 2340
- - - 740009 -
1439~ 66578-  1232-  83747-  18953-
3646 2635 86027 37291

68691

allowed emission listed in NSPS and assumed”0.3%(wt) sulfur in coke.
1b hydracarbon emission/BBL plant -capacity;

sweet crude ofl.



TABLE 17 »

PROCESS UNIT EMISSION SUMMARY - FUEL OIL REFINERY
200,000 B/D, 1.5% Sour Crude 0i1 (1b/Day)?

Fuel Used " Fuel 0il Fuel Gas
Partic- Hydro- Partic- ) Hydro-
Process Unit  cultes SUyx - CO carbons NOx culates 50x Co carbons NOx
Atm.Distill, 2060-. 4280- 340-  340- 3400- 276~ -'370- 234- 400~ 3160-
3060 6160 . 540 540 $400 412 554 - 350 598 4780
vac,Distill. 736  1520-  128- 128-  1280- $6- 133- 84~ 144- 1140-
888 1848 152 152 1520 120 160 102 174 1380
Naph.Cat. 1310~ 2730- 226- 226~ 2260- 174- 235- 150- - 253- . 2020~
Reforming 2300 4830 396 396 3960 309 416 265 451 3572
Kaphtha 130- 272- 11- N 110- 23- 33a 23- 34- 2717-
Hydrotreating 453 762 79 79 790 62 83 57 91 13
Distillate 273- 535- 46- 46- 460- 33- 465~ 30- 49- 400-
Hydrotreating 353 655 56 56 560 41 569 36 59 . 490
Gas 011~ 303- 627- 51- 5i- . 510- 41- 55- . 35- 59« 468~
Hydrotreating 450 - 870 78 78 780 59 80 50 87 681
Resid 392- 812- 68-  68- 680- 53- - 44. 76~ 604-
Hydrotreating 480 920 84 84 840 63 84 53 92 716
H2 Production 105- 254- 25- 18- 423- 16- 22- 15- 22- 189-
109 310 21 22 517 ) 20 26 17 26 229
Sulfur 76- 159~ 13- 13- 130~ 10- 13- 9- 14~ 13-
Recovery 94 194 17 17 170 12 17 n 18 15
rait Gas 170- 2150- 30- 30- 300- 23- 1820- 20- 33- 262-
Ireatingb 616 3070 . 107 107 1070 a3 1920 70 120 949
Miscellan- .
eous - - - . 74000¢ - - - - 74000 -
10TAL 5555- 13339- - 1260- 75270- 12793- 745. 3217- 642- 75088- 8533-
8803 19819 2136 76139 21627 1181 3909 951 75716 13485

d&anges are based on range of fuel requirements. See Section 3.1.1 for a description of sour and sweet crude oil,
Pincludes $0p released with tail qas.
CHased an 0.37 b Hydrocarbon/BBL of plant capacity.
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A general Tist of the sources of refinery wastewater is shown
on Table 18. Process wastewaters are generated by the processing units
and are the sulfide and ammonia containing water streams (sour water)
produced through direct contacting of steam or water with the petroleum
fractions. The wastewater from the cooling and boiler systems are due
to the make-up water f}eating systems and the boiler and cooling water
blowdown streams which are generated to maintain system water quality.
Wastewaters from tankage are generated by condensate which collects in
the tanks, water entrained with the crude 0il, and tank washwaters.
Miscellaneous sources include ballast water from seagoing vessels, oily
storm runoff, and effluents from c1eaning~of tank cars, tank trucks, and
drums.’

The volumes of wastewater produced by each source is dependent
upon overall refinery configuration and use of in-plant source control
measures. Inland refineries, for example, will not have ballast water
to treat and a highly complex refinery will generate more process waste-
water than a more simple refinery. Cooling s}stem blowdown can be mini-
mized by emplioying blowdown treatment and recycle systems. Close atten-
tion to unit operation can minimize the process wastewater produced.
Therefore, the volumes of wastewater generated will be specific to a
given refinery and dependent upon the general operating conditions.

The.wgter pollutants found in refinery wastewaters include
Biochemical Oxygen Demand (BODs5), Chemical Oxygen Demand (COD), oil,
total suspended solids (TSS), Ammonia (NH3), phenol, hydrogen sulfide
(HpS), trace organics, and some heavy metals.* Table 19 shows the
major sources of each of these pollutants. PrpceSs wastewaters contribute
a portion of virtqa]]y all pollutants while other sources have more
specific pollutant discharges. \

The estimated total wastewater discharges. for the example
gasoline and fuel 0il refineries -are shown in Table 20. The data '
assume that similar refineries practice the same degree of in-plant

\

*Sge glossary for definition of terms.
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Source.

Process Units

Cooling Tower

Boilers

Tank Farm

"TABLE

18

WASTEWATER SOURCES

Miscellaneous 0ily Wastewaters

120

Wastewater Description

Sour Condensates

Cooling Tower Blowdown,
Effluents from Make-up Water
Treating ‘

7

Boiler Blowdown and Feedwater
Treatment Effluents

Tank Drainage and Cleaning
Ettiuents

Ballast Water, Tank Car Washing
Effluents, Storm Water Runoff,
etc.

" Source: Mittelhauser Corporation



TABLE 19
POLLUTANT SOURCES

Po]]qtant Source

80Ds . Process Wastewater
- Cooling Tower Blowdown (if hydrocarbons
Teak into cooling water system)
Ballast Water
Tank Flow Drainage and Runoff

CcoD Process Wastewater
: Conling Tower Blowdown (if hydrocarbons
leak into cooling water system)
Ballast Water
Tank Flow Drainage and Runoff

01l _ Process Wastewater
Cooling Tower Blowdown (if hydrocarbons
leak into cooling water system)
Ballast Water
Tank Flow Drainage and Runoff

Total Suspended Solids Process Wastewater
Cooling Tower Blowdown
‘Ballast Water
Tank Flow Drainage and Runoff

Phenol _ Process Wastewater (particularly
from Fluid Catalytic Cracking Unit)

NH3, HpS, trace organics ~ Process Wastewater
Heavy Metals Process Wastewaters, Tankage Wastewaters
Discharges

Cooling Tower Blowdown (if chromate
type cooling water treatment chemicals
are used)

Source: Mittelhauser Corporation .
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TABLE 20
ESTIMATED TOTAL WASTEWATER VOLUMES GENERATED FROM EXAMPLE GASOLINE REFINERIES

‘Type of Crude 0il* Sour Sweet

200 100 200 ' 100

Capacity. (1000 B/Day) GPM MGD GPM MGD GPM MGD GPM MGD
Wastewater
Process 1510 2.18 755 1.09 1410 2.02 703 1.01
Tank Farm : 110 0.16 55 0.08 110 0.16 55 0.08
Boiler & Cooling Towers 1340 1.93 670 0.97 1260 1.82 630 0.91
Runoff, Ballast, Misc. 1940 2.79 970 1.40 1€40 2.79 970 1.40
Sanitary ) 20 0.02 10 0.01 12 0.02 9 0.01

Total 4920 4920 _ 7.08 2460 3.55 4733 6.81 2368 3.41

ESTIMATED TOTAL WASTEWATER VOLUMES GENERATED FROM EXAMPLE FUEL OIL REFINERIES

Type of Crude 0il* Sour © Sweet

Capacity (1000 B/Day) 200 100 30 200 100 30
Wastewater GPM | MaD GPM MGD GPM  MGD CPM | MGD  GPM MGD GPM  MGD
Process 973 1.40 487 0.70 146 0.21 745 1.07 373 0.54 112 0.16
Tank Farm ’ 60 0.9 30 0.05 10 0.01 60 0.09 30 0.05 10 0.01
Boiler & Cooling Towers - 782 1.13 391 0.51 M7 0.17 719  1.04 360 0.52 108 _0.16
Runoff, Ballast, Misc. 970 1.40 485 0.70 146 0.21 970 1.40 485 0.70 146 0.21
Sanitary - 9 0.01 6 0.01 2 0.003 8 0.01 5 0.010 2 0.002
Total 2794 4.03 1369 2.07 421 0.603 2502 3.61 1253 1.820 378 0.542

*See Section 3.1.1 for discussion of sour and sweet crude oil.



source control, blowdown handling, etc. [t must be realized that

these are estimates only and should not be taken as generalized values
applicable to all refineries. The data, however, indicate a realistic
evaluation of the wastewaters produced by refineries of the configurations
outlined in this document.

As shown in the tables, wastewater discharges are a function

- of refinery capacity, complexity, and product mix. Refineries process-
ing the same crude oil (equal complexity) and having the same product
mix but having different capacities will have wastewater discharges
proportional to the difference. This is because the refineries have
identical configurations, thus the wastewater produced per barrel of
capacity will be the same. However, due to the overall capacity differ-
ence, the plant with . lower capacity will generate proportionally less
wastewater.

In comparing gasoline refineries of equal capacity but pro-.
cessing different crude oils (different complexity),* there is notable
difference in the volume of the process, boiler and cooling water
waste streams. This is because the sweet crude oil plant (less complex)
has less process units and lower steam and cooling requirements.**

Thus, less wastewater is generated by the less complex plant.

A somewhat different situation occurs when comparing the
other wastéwater streams. Since equal capacity sour and sweet crude
0i1 gasoline refineries will have similar requirements for tankage,
ballast water handling and tank and tank car washing, wastewaters from
these sources will be about the same for each refinery. The same type
of analysis applies to the fuel oil refineries processing sour and
sweet crude oil.

Comparison of the process water tankage, storm runoff, ballast
‘water and miscellaneous wastewater volumes generatéd by the gasoline
and fuel o0il refineries, shows that the fuel o0il refinery will have

*See Section 3.2 for a discussion of plant compiexity.
**Sea Section 3.3 for a discussion of steam and cooling water requirements.
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less volume, even though the plants may have similar capacities. This
is because the comp]exitieé and product mixes are vastly different and
tankage and other such requirements for the fuel oil refinery are not
as extensive, and therefore overall less wastewater will be generated.

Tab]es-21 and 22 give the breakdown of process wastewaters by
unit from example gasoline and fuel oil refineries and the concentration
of pollutants from each source prior to introduction to any wastewater
treating unit. The process unit contributing the largest pollutant
load is the delayed coking unit. The wastewater discharged is primarily
the excess cutting water used to remove the coke from the coke drums.*
Other prbcess units producing significant process wastewaters are
the distillation units, and the fluid catalytic and hydrocracking
units. It should be noted that the process units contributing the
largest pollutant toad are thoseé involved with fractionation or éracking
of the charge stock.

Of the pollutants present in the process wastewaters, the
most highly concentrated are the sulfide and ammonia. If present in
sufficiently high amounts, sulfide and ammonia can cause reduced perform-
ance of the wastewater treatment unit. For this reason, wastewaters
from process units are typically combined and passed through the sour
water stripping unit before being discharged to the wastewater treating
unit.**  These units will remove 98% or more sulfide and 92% or more
of the ammonia, which greatly reduces the pollutant 1oading on the
wastewater treating unit. Thus, the actual concentration of sulfide
and ammonia in the wastewater treating unit influent is much lower than
'that'discharged from the process units;

In comparing the process wastewater composition of the gasoline
and fuel oil refineries, the most notable difference is that the fuel
0il refinery has much lower concentrations of B0D5 and phenol. This is

*See Section 2.7 for a description of the delayed coking unit.
**See Section 2.16 for a description of the sour water stripping unit.
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TABLE 2]
ESTIMATED UNTREATED WASTEWATER COMPOSITIONS FROM A GASOLINE REFINERYQ

Wastewater Wastewater Pollutants (PPM) _
- : Suspended
Process Unit GPM B0Dg ccD Solids 0i1 Phenols SulfideP Ammonial
Atmos. Distillation : 415 314 471 100 200 20 3,000 2,300 0
Vacuum Distillation . 210 590 585 150 300 100 200 150 0
Fluid Catalytic Cracking 120 960. 1440 - 100 200 40, 7,000 5,300 .0
Hydrocracking 85 140 210 50 100 . nil 60,000 45,000 0
Naphtha Hydrotreating 40 252 378 80 180 nil 2,000 1,500 0
Distillate Hydrotreating 35 : 112 168 40 80 nil 10,000 7,500 0
Gas 0i1 Hydrotreating 70 70 105 30 50 nil. 20,000 15,000 0
‘Residuum Hydrotreating. 100 70 100 30 50. nil 70,000 53,000 0
Coker Gasoline Hydrotreating 5 280 420 100 200 nil 2,000 1,500 0
- FCCU Gasoline Hydrotreating 10 280 420 100 200 nil 2,000 1,500 0
Naphtha Reforming 5 210 3.5 50 150 nil nil nil 0
Cracked Gasoline Refarming 5 210 3i5 50 . 150 nil nil nil 0
Delayed Coking 230 1580 2370 300 400 600 9,000 6,800 0
C5/Cq Isomerization 5 - 280 420 80 200 nil nil nil 0
HF Alkylation 20 210 315 50 150 nil - nil nil 0
Gasoline Sweetening 5 , 244 366 100 150 20 150 - 100 0
Light Ends RecoveryC 150 314 47 - 100 200 20 3,000 2,300 0
Sulfur Recoveryd -0 0 0 0 0 " 00 0 0 0
_Hydrogen Production 0 0 0 0 0 0 0 0 c
TOTAL PROCESS WASTEWATERE 1510 550 825 125 210 145 - 12,300 8,300 0
Other Wastewaters _ '
Crude 0il and Other Tanks 110 560 840 300 400 -0 0 0 0
Runoff, Ballast Water, Misc. 1940 . 420 630 300 300 0 .0 0 0
Boiler Blowdown, Cooling
Tower Blowdown, etc. 1340 0 - 0 0 0 0 0 0 2-10f

a200,000 B/Day, Sour. Data show compositions prior to any wastewater treating qnit. See Table 18 for treated waste-
water analysis. See Section 3.1.1 for a description of sour and sweet crude oil.
bSulfides as HpS, ammonia as NH3 CIncludes amine units . . dIncluding tail gas unit
€1b/day = PPM x GPM x 0.012 _ : ‘
Depends upon volume of cooling tower blowdown, if chromium based, cooling water chemicals are used, and if blowdown
pretreatment is practiced. . .
Source: Mittelhauser Corporation
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TABLE 22

ESTIMATED UNTREATED WASTZWATER COMPOSITIONS FROM A FUEL OIL REFINERY

Wastewater Wastewater ollutants (PPM)
Process Unit GPM BoDs oD CasPended oi  phenol  Sulfide Amoniad
Atmospheric Distillation 415 314 471 100 200 20 3000 2300 0
Vacuum Distillation 210 590 885 150 300 100 200 150 0
Naphtha Hydrotreating 40 252 378 80 180 0 2000 1500 0
Distillate Hydrotreating 35 112 168 40 80 0 10000 7500 0
Gas 011 Hydrotreating 63 70 105 30 50 0 20000 15000 0
Residuum Hydrotreating 160 70 105 30 50 0 70000 53000 0
Naphtha Kefor.ning 5 210 315 50 150 0 0 0 0
Gasoline Sweetening 5 244 366 100 - 150 20 150 100 0
Light Ends Recogpry Unit¢ 100 314 471 100 200 20 3000 2300 0
Sulfur Recovery 0 0 0 0 0 0 0 0 0
Hydrogen Production 0 0 0 0 0 0 0 0 0
TOTAL PROCESS WASTEWATERE® 973 322 483 96 191 32 10515 8016 0
Other Wastewaters ’ .
Crude 0i1 and Other Tankage 60 560 840 300 400 0 .0 0 0
Rdnoff, Ballast Water, Misc. 970 420 630 300 300 0 0 0 0
Boiler Blowdown, Cooling :
0 0 0 0 0 0 0o 2-1f

Tower Blowdown, etc.

982

8200,000 B/Day, Sour. Data show comdositions prior to any wastewater treatment unit. See Table 18 for

treated wastéewater analysis.

bsuifide as HpS, Ammonia as
CIncludes amine units
dincludes tail gas units
€1b/day = PPM x GPM x.0.012

NH3

See.Sa2ction 3.1.1 for a description of sour and sweet crude oil.

fDepends upon volume of cooling tower blowdown, iF chromium cooling water treatment chemica:s are used, and if
any blowdown treatment is practiced. ' '

Source:

Mittelhauser Corporation



because the fluid catalytic c}acking unit and the delayed coking unit

which are the major contributors of these pollutants are not present in =
the fuel oil refinery configuration. However, concentrations of other
contaminants such as ammonia and oil are similar between the two refineries.
This is because the process units, such as the distillation units which
generate the majority of these pollutants are present in both refineries.

Wastewaters discharged to the wastewater treating unit include
stripped process wastewater, oily storm runoff, tank drainage and cooling
tower blowdown. Depending upon site conditions and discharge regulations,
it may be possible to minimize the wastewater volume to be treated by
handling boiler blowdown and ballast water separately.

Table 23 shows the estimated amounts of regulated pollutants
discharged from the wastewater treatment unit for two example refineries.
These values assume that each plant has a wastewater treatment unit \
configuration as shown in Figure 23, Section 2.17. As shown, the more
complex, gasoline refinery discharges a greater overall pollutant load
than the less complex fuel oil refinery. This is due primarily to the
greater number of wastewater sources in the gasoline refinery and the
fact that. the wastewater treatment units for each plant have similar
efficiencies. However, since the Federal discharge regulations allow
fof differences in compliexity, both of the effluents shown in this
table are within the prescribed Federal discharge limits.*

In reviewing the amount of individual pollutants discharged
with the final effluents from each p]ént; the major difference occurs
in the phenol discharges. This again is due to the fact that the fuel
0il refinery does not have cracking or coking units which are the main
producers of phenolic wastewaters. Since the wastewater treatment
units' efficiencies are equal, it would be expected that the gasoline
refinery would have a greater phenol discharge.

*See section 4.0 for a complete discussion of discharge regulations.
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TABLE 23 -

ESTIMATED CHARACTERISTICS OF FINAL EFFLUENTS FROM EXAMPLE GASOLINE
AND FUEL OIL REFINERIESa

Gasoline Refinery " Fuel 011 Refinery
Wastewater Treatment - ‘ ' ‘
Unit Effluent Flow / :
(MGD)¢C 6.25 _ 3.45
1677000 ' Tb/T1000
- _ barrels - barrels
Wastewater Parameter 1b/day crude 0il Tb/day crude 0il
Biological Oxygen .
Demand (BODg) 714 . 3.6 341 1.7
Chemical Oxygen Demand _ _ _
(CoD) 5360 26.8 2560 12.8
Total Suspended Solids 781 3.9 431 2.1
0i1 and Grease 111 0.56 55 0.3
Phenol 6.7 0.033 ¢.83 0.004
Sulfide , 3.5 0.02 1.7 10.009
Ammonia (as N) 152 0.76 85 - 0.43
Total Chromium (as Cr)d 19 0.094 7.4 0.05
PH (pH units) 6-9 6-9

3Both refineries are processing 200,000 B/D of sour. crude oil

PAssumes wastewater treatment unit conf1gurat1on shown 'in Figure 23,
Section 2.17.- 4 i

CMGD = Million gallons per day
dHexavalent chromium not .listed separately due to insufficient data. Assumes
10 ppm total chromium in cooling tower blowdown.
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Of the other pollutants lfsted, the fuel oil refinery discharges
about 40 to 50% of the pollutants discharged by the gaso]ine refinery.
This is also expected as the fuel oil refinery is less complex and
generates, overall, less wastewater. However, should these plants use
different wastewater treatment schemes or have different process con-
figurations, the final effluent characteristics may change significantly
from those shown here and the actual final effluent from a given refinery
must be evaluated on an individual basis.

' &

In terms of priority or toxic pollutants, studies have de-
tected a number of these compounds in fefinery wastewaters.!6 The
-actual compounds present and their concentrations vary gredt]& among
refineries and their occurrence cannot be generalized. Thé recently
published EPA development document for the refining industry lists the
results of a sampling and analysis program for the priority pollutants.16**

\ .
. From this and other studies it was found that the wastewater
treating units, similar to that described in this document, will remove
the "organic priority pollutants to 'low' levels (i.e., 10-100 micrograms
per liter)."16 At present, little is known about the occurrence and
treatability of organic toxic (priority) pollutants in refinery waste-
waters. It is currently felt that if the proposéd Best Available
Control Technology (BACT) Discharge Limits for phenol are achieved,
other toxic (priority) organic poliutants will also be controlled.18
It must be realized, however, that the BACT limitations for chromium
and phenol are at this time only proposed, and actual limits have not
yet been established. As more data becbme; available, however, this
situation may change and the priority pollutants in general or specific
pr{ority pollutants may have separate discharge limitations.

Metals such as chromium, zinc, copper, and arsenic are also
toxic pol]utants and may be present in refinery wastewaters. These
metals are added through chemicals used in the refining process and

*For discussion of Priority Pollutants Regulations, see Section 4.0.
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brought in with the crude oil. The wastewater treating unit typically

removes‘most of these metals and special treatment for their removal

is not required.16 Chromium may be an exception, in that cooling

water treating chemicals may contain significant chromium concentrations.

If the wastewater treating unit will not adequately remove chromium,

then segregated treatment of cooling tower blowdown may be employed,

but this is dependent upon the individual refinery. Like the organic

priority pollutants, it is currently felt if chromium is controlled to

the proposed BACT standards, other toxic metals will also be controlled.18
.The wastewater treatment system outlined in this docJﬁent

shows the final effluent being discharged to a receiving stream. However,

smaller refineries may find it more economical to pretreat the wastewater

and then discharge the effluent to a publicly owned treatment works

(POTW). It has been shown that properly pretreated refinery wastewater

can be effectively handled by a POTW, in terms of both conventional .

(BOD, CoOD, etc.) and priority po11utants,l5 The current pretreatment

regulations require a refinery treat its wastewaters to the same quality

levels as if it were discharging to a receiving stréam. The choice of

discharging to a POTW or a receiving stream is dependent upon individual

site considerations. |

3.6.3 Solid Wastes ©

A petroleum refinery generates a wide variety of solid wastes
some of which may contain materials currently listed by the EPA as
toxic substances, particularly heavy metals such as chromium and zinc.
While the total combined treated wastewater effluent from modern refin-
eries is of'relatively uniform composition and has been extensively
quantified, the nature and quantity of solid wastes generated by refin-
eries are highly variable and still the subject of investigation.

Generally, refinery solid wastes fall into two main groups:
those that are intermittently generated and those that are generated
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continuously. Intermittent wastes are generally those that result
from cleaning within the process areas and off-site facilities of the
refinery. The following are typical intermittent waste streams:

, -~
« process vessel studges, corrosion products,

and other deposits generally removed during
process qnit maintenance

« storage tank sediments

.o product treatment wastes, such as spent ‘
filter clay and spent catalysts from certain
process units.
Continuous wastes are those requiring dispdsal at less than two week
intervals and can be further broken down into two groups: process’
unit wastes and wastewater treatment wastes.l Major process unit
wastes include:
o coker wastes, such as coke fines from

delayed or fluidized cokers, and spilled coke
from unloading facilities.

'« neutralized s]udge from HF a]ky]ation'units.

o spent catalysts and catalysts fines from the
fluid catalystic cracking units.

Wastewater treatment wastes can include:

« waste biological sludges from activated
sludge units

o« sediment from API separators.

Table 24 s a detailed listing of the sources and types of
solid wastes génerated by a refinery. The actual solid wastes generated
by a refinery will depend upon the nature and operation of process
units and the final product mix. '

The spent process catalysts represent a special case of
solid waste. While these catalysts will Tose activity and must be
taken out of service, they may not be simply discarded after use.
Since they contain valuable metals, such as platinum, these materials
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TABLE 24

PETROLEUM REFINERY SOLID WASTES
SOURCES AND CHARACTERISTICS

»
Type of Generation- - . ) )
Solid Waste Frequency® Sources Description General Characteristics
Process . Crude 0i1 Desalter Sediment Sand, Grit, could be oily
Wastes C/1 Fluid Catalytic Cracking Catalyst Fines/ Catalyst particles, coke particles
Unit Spent Catalyst inert solids
1 Other Catalytic Units Spent Catalyst Heavy metal catalyst particles, coke parti-
cles, inert solids
Delayed Coking Unit Petroleum Caoke Coke fines and coke spilled during handling
HF Alkylation Unit Neutron Bed HF Calcium Flyoride solids, Bauxite, aluminum
Sludge chloride slurge
Gasoline Sweetening Sulfide Residue [nsoluble suifide sludge
Slop 0il1 Treatment Precoat Filter Diatomaceous earth solids.‘codld be oil
Solids
C Other Filtering Operations Precoat Filter Clay or diatomaceous earth filter cake
' Solids .
Ereluent ¢ APl Separator Bottom Sediment  Sand, grit. inert solids
:gigzge"t ¢ Air Flotation Unit Scum or Froth Floatable Solids
Bottom. Solids Settable solids (grit, etc.)
c Wastewater Sludge Process- Wastewater 8iological Solids, Water
ing Units S1udge :
1 Storm Water Sludge Bed Sediment .Dirt, sand, grit, could be cily
Other Wastes 1 Crude 0il Storage Tanks Sediment Sand, dirt, inert solids, could be oily
1 Other Storage Tanks Sediment Corrosion products could be oily
1 Recirculating Cooling Tower Basin Corrosion productions, dirt, grift lime
Water System Studge Solids sludge (if lime softcning is used)
from Blowdown
Treatment .
1 Once-through Cogling Solids from Lime, sludge (if YTime softening is used)
Water System Water Treating corrnsion products
I Solids from Lime solids {if Yime softening is used)

* ] =~[ntermittent

C = Continuous

8oiler Feedwater Treating

Unit Maintenance

Source:

Watar Traating

Heat Exchanger
Bundle Cleaning
Sludge

Process Unit
Snlids
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inert, settleable sqlids
Deposited Solids, corrosion products, scale

Deposited Solids within process units,

corrosion products, scale, coke

Reference 1



are frequently contain valuable metals, such as platinum, these materials
may be sold to a reclaimer for reprocessing and recovery of the metals.
This, however, is an economic decision.

The largest source of process catalyst is the fluid catalytic
cracking unit. For an average 100,000 to 150,000 barrels per day
refinery, as much as 120 tons of spent catalyst can be accumulated.
Depending upon such factors as the quality of the spent material and
the base material, the catalyst can be sold for use in other FCCUs,
used in other plants who can use the catalyst, or, since it is essentially
clay materials,. landfilled. -

Of the solids listed in Table 24, the lime sludge generated
by boiler feedwater treating, and the wastewater treatment solids are
the largest in volume. While the specific amounts‘vary with each refinery,
these sources generally account for the largest share of the total '
solid wastes generated. The proportion of each will depend upon the
water and wastewater characteristics and the method of boiler water
treatment employed.

Factors affecting the composition and quantity.of.speéific
solid wastes are shown in Table 25. The factors are general and may
not be of equal importance in all refineries. In addition, factors
‘affecting the generation of one solid waste may affect the characteris-
tics of other solid wastes. For example, process sludges are typically
affected by process unit feedstock characteristics and unit operating
conditions. In turn, the composition and gquantity of wastewater treatment
sludge generated is dependent on the characteristics of the wastewaters
which is directly af fected by the process unit operating conditions. A
similar situation occurs in the cooling water system. The characteristics
of the cooling tower sludge is dependent upon such factors as the make-
up water quality and the effectiveness of the water treatment chemicals
- and process leaks. Since this cooling water is used in heat exchangers,
some of the sludges generated thrOugh heat exchanger cleaning, will be
directly affected by the quality of the cooling water. Therefore, the
generation of any given solid waste is governed by a variety of* interrelated
factors and not only by the characteristics of the source.
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TABLE 25

FACTORS AFFECTING THE COMPOSITION AD QUANTITY
SPECIFIC SOLID WASTE STREAMS

WNasce

Crude 011 Desaiter Sediment

Fluid Catalytic Cracking Unit
Catalyst Fines and Spent Catalyst

< Spent Catalyst from Other Catalytic

[+

Processing Units

Petroleum Coke

Neutralized HF Sludge
Gasoliné Sweetening

Slop 0il Treatment Sludges

Other Filtering Operations

Cooling Tower Basin Sludge

Once-through Cooling Watér System Sludge

Boiler Feedwater Treatment Sludges

Heat Exchanger.Cleaming Sludge

Process Unit Solids

134

Factors Affecting Composition
and Quantity

Type of crude, sollds vuntent of
crude, type of desalting process

Catalytic composition

Feed Composition and Kate

Type of Process$

Process operating conditions
Catalyst make-up rate

Process metallurgy

Number of cyclones

use uf elecliustatic precipitasers

Catalyst Composttion, Feedstocks
Characteristics, Process Operating
Conditions, Process Metallurgy

Feed composition and Rate

Type of process

Process operating condition
Process metallurgy .

Mathod of coke removal

Method of handling and shipping

Composition of fresh Hf acid
Composition of lime

Feedstock composition

Process operating conditions

HF alkylation process metallurgy
Size of HF alkylation unit

Type of sweetening process, process
operating conditions, feedstock
characteristics

Amount of slop oil processed
Characteristics of slop 0il

Type of filter megia,. amount and type
of material processed

Makeup water composition

Type and quantity of chemical treat-
ments employed

Metallurgy of caoling water system
Nature of contaminants introduced by
process leaks

Blnwdown rate

Makeup water rate

‘Type and quantity of treatment employed
Composition and quanitty of raw water
Cooling system metallurgy

Size and nature of process leaks
Refinery size and complexity

Composition of raw water

Degree of hardness removed
Tvoe_of treatment

Refinery size

Boiler blowdown rates .
Percent condensate recovered an
. returned to boilers

Composition of shell and tubeside fluids

Equipment metallurgy

Effectiveness of desalter

Refinery size and complexity

Effectiveness of corrosion inhibitor
systems

Typé of process, and ope(atinq condi~
tions, frequency of maintenance



TABLE 25 (Contd)

APl Separator Bottom Sludge

Air Flotation Unit Scum and Bottom
Sludge

Wastewater Biological Sludge

Storm Water Surge Pond Sediment

Crude Qi1 Starage Tank Sediment

Other Storage Tank Sediment

Composition and quantity of process
wastewater =

Composition and quantity of spills
and leaks

Composition and quantities of blow-
downs

Refinery housekeeping

Refinery size and age

Segregation of refinéry sewers

Same Factors as APl separator siudge
plus:

Residence time

Amount and time of
flocculating chemical
used

Efficiency of APl
Separator

Composition and quantity of waste-
water treatment

‘Type of biological treatment

Efficiency of prior treatment units

Operating conditions and practice

Dewatering and/aor treatment (filtra-
tion, diaestion)

Plant housekeeping
Amount of rain
Amount of refinery area paved

‘Segregation of surface drainage

Typa of crude oil

Treatment given to crude oil prior
to storage

Slop oil processing method

Refinery size

Mixing, if any

Storage time

Degree, if any, of sludge emulsion
breaking: .

Type and quantity of chemical addi-
tives
Plant and tank metallurgy

. Type of product treatment used

Type of processes:used in producing
gasoline and/or other products
Refinery size

Source: Reference 1
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Final disposal of the solid wastes presents a formidable
problem and the actual disposal method depends heavily upon the charac-
teristics of the waste and the disposal options available (i.e., proxi-
mity of approved landfills, etc.). Some solid wastes may contain
materials listed as toxic, and this will have an effect upon the disposal
option chosen. '

. The most w1de1y employed method of disposing of refinery
solids wastes is to remove the wastes to an approved landfill site
either directly by the refinery or through an outside contractor. This
applies typically to process solid wastes and those whose general
characteristics are inert solids, sand and grit. Solid wastes from
wastewater treating may also be landfilled, but other options such as
landfarming and 1nc1nerat1on may also be considered.

The major céncern in the disposal of spent catalysts and
cooling tower sludges is the presence of heavy metals such as chromium
and zinc. These metals can be leached from the solids and, if the
solids are disposed of‘improperly, can cause é hazardous situation.
Therefore, any landfilling of spent catalysts must be done with care.

Process catalysts are collected and either sold for reclaim-
ing or direct reuse or sent to disposé] at an approved site.  The
option chosen is dependent upon the type and amount of catalyst, avail-
ability of a reclaimer to the refinery, and the availability of a disposal
site. It should be recognized, however, ghat most process cataiysts
have long life-times (i.e., 1 or more years) and require infrequent
disposal. The noted exception is FCCU catalyst.

Other wastes such as lime s]udge from boiler feedwater treat-
ing,.cooling tower sludge, and maintenance solids are also removed to
approved landfills, either combined or separately, again depending upon ,~
their characteristics. A portion of the lime sludges may be mixed with
spent hydrofluoric acid from the HF alkylation unit for neutralization
of the spent acid before going to disposal.
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3.7 NOISE EMISSIONS AND CONTROL

Refineries may have a significant number of noise sources
associated with both construction and operation. Construction noise
sources include construction vehicles, compressors and jackhammers.
Operation noise sources include furnaces, compressors, motors, flares
and other equipment. Both types of noise are of concern and the impact
- on the surrounding of each depends upon various factors. Table 26
lists noise levels of typical activities, which can be used to compare
refinery noise levels.

3.7.1 . Noise Levels and Characteristics

The loudness of an acoustic signal is measured in terms of
its decibel (dB) level. The decibel scale is logarithmic rather than
Tinear with O dB corresponding to the approximate threshold of hearing.
When an acoustic signal is expressed in decibels the numerical dB value
is referred to as a sound pressure level or SPL, the word "level"
denoting that the decibel scale is being used. Because of the
logarithmic nature of the dB scale, SPL values are not directly additive.
For example, if chain saw A and chain saw B each produce a SPL of 70
dB at a giVen microphone when operated singly, then operating A and B
simultaneously will produce a combined SPL of 73 dB and not 140 dB as
might be expected. Similarly, 10 chain saws, each of which produced 70
dB when operated individually, when all are operating together would
produce a sound pressure level of 70 + 10 = 80 d8. And going from 10
. to 100 chain §éws would only increase the noise level an additional 10
dB to a SPL of 90 dB. This rule for adding sound pressure levels can
be summarized as "increasing the number of identical contributing
sources by a factor of 10 corresponds to raising the SPL by 10 dg.34

In general, when a listener moves away from a source of

noise, the magnitude of the noise level sensed by the listener is re-
duced. If the source of noise acts as a "point source," for example, a
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TABLE 26

APPROXIMATE NOISE LEVELS OF TYPICAL ACTIVITIES

INDOOR NOISE LEVELS ~ DECIBELS 'OUTDOOR -NOISE LEVELS -
140 -1- 'I’HREASHOLD'OF PAIN
130 :'.- Pneumatic riveter

Oxygen torch . ’ 120 -j.-
110 -: - Elevated Train

.' : : Jet flyover at 1000 feet '
Rock and roll band 100 -4-
Farm tractor
Lawn mower at 3 feet
Boiler Room 90 -1- Motorcycle at 25 feet
Food blender at 3 feet ‘
Diesel truck, 40 mph at 50 feet

Garbage disposal at 3 feet 80 -1- ' .
: Lawn mower at 100 feet

Shouting voice at 6 feet 70 ~1-
Car, 50 mph at 50 feet

Normal speech at 3 feet -

60 -1- Heavy traffic at 300 feet
Average business office 50 -4- ‘ Refineries at 2000-5000 feet
from center of site
Average residence 1 . - Bird calls
40 -1- -
Library ' 1
30 -1-

Quiet rural area at night
Broadcasting studio :

20 -1- Rustling leaves
10 -$- ' ‘
o -1- THRESHOLD OF HEARING

Source: Referencs 35
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parked truck with its engine idling, the reduction in noise with
distance follows the spherical spreading law, i.e., a six dB reduction
in SPL with each doubling of the distance (-6 dB/0D). If the noise
source acts as a "line source," a heavy and constant flow of traffic on
a very long and straight roadway for example, the sound signal spreads
cylindrically and only produces a 3 dB reduction with each doubling of
distance from this "line source" (-3 dB/DD).35

3.7.2 | Construction Noise Emissions

Construction activity can be a significant source of noise
for noise related annoyance. Refinery construction can typically re-
quire 24 months or more to complete which means a significant time of
exposure to area residents. Sources of construction noise include
cranes, compressors, and impact and earthmoving equipment. Table 27
shows these and other sources of construction noise and their various
noise levels. As indicated in this tabulation, typical individual
noise levels are about 85 dBA* at 50 feet from the source. Assuming 10
such items of equipment to be operating concurrently during a typical
construction phase, the noise level wou1d be 95 dBA at'SO feet, 65 dBA
at 1600 feet and 59 dBA at 3200 feet. These levels will vary with the
type and amount of equipment being used at any given time and will vary
over the life of the construction of the plant. Since construction
noise is temporary and with only limited nighttime operation, the
overall impact on the local community will not be severe and is genera]1y'
not of the same concern as the 24 hour noise associated with refinery
operation.

Control of construction noise can be obtained through thought-
ful planning of construction activities and the use of mufflers, and
other devices to reduce noise levels at the ssource. Such procedures as

*Dec ibels measured on the A weighted network. For further discussion
of the A weighted network see "American Standard Specification for
General-Purpose Sound Level Meters," Std. 4, American Standards
Association, N.Y., N.Y. (1961).
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TABLE 27 .

CONSTRUCTION EQUIPMENT NOISE LEVELS

rypical dBA Level at 50 Ft

Earth Moving .
Loader . ‘ 78

Back hoe . ' 82
Grader 1 86
Truck ) 88

Materials Handling

Concrete Mixer | _ : 82

Concrete Pump ' 82

Crane . : , 82
Stationary

Generator : 77

Compressor , ‘ ' 81

Impact Equipment

Wrenches | 85
Jack Hammer/urill 89
Pile Driver : 100

Source: Reference 35
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proper scheduling of noisy construction activities, proper routing of
heavy trucks and other vehicles to and from the construction site, and
using extremely noisy equipment only when necessary'are all possible
noise control measures.

3.7.3 Operating Noise Emissions

Refineries may have a wide variety of significant noise
generators, including furnaces and heaters, motors, compressors, cool-
_ing towers, steam exhausts, flares and other equipment. Each source
has its own noise characteristics and the majority of noise sources are
Tocated at or near process units. Other areas such as tank farms,
offices, and maintenance shops do not contribute significantly to the
refinery noise levels.

Under the Occupation, Health and Safety Act (OSHA), workers
may not be continuously exposed to more than 90 dBA for more than 8
hours/day. For each 5 dBA over 90 dBA and up to a maximum 115 dBA, the
~allowable continuous exposure time is reduced by 50%. In addition, '
workers may not be exposed to more than 115 dBA on a continuous basis
or more than 140 dBA for any length of time. If these noise levels
cannot be achieved through source control, ear protection must be pro-
vided and used. Howevef, this is not considered on long term
acceptable so]utiohs. '

Table 28 1ists the major sources of noise in a refinery. As
shown, the noise emissions are primarily associated with process equip-
ment and generally noise levels in the p}ocess areas are /70-90 dBA at
distances of three feet from the soufce. In areas where the 90 dBA
OSHA 1imit is exceeded, noise emission can be reduced through the use
of noise control devices, such as mufflers, silencers, and application
of acoustical insulation and enclosures. Table 28 also shows possible
methods of noise reduction for various pieces of equipment.

Outside of the process areas, refinery noise levels decrease
significantly. Since most refinery layouts locate process units toward
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Equipment

Heaters

Motors

.

Airfin Coolers

Compressors

Engines

Miscellaneous

TABLE 28

SOURCES OF NOISE, AND
: REDUCTION

Source of Noise
Combustion at Burners

Inspiration of Premix Air at Burners
Draft Fans
Ducts

TEFC Cooling Air Fan
WP II Cooling System
Mechanical and Electrical

Fan

Motors

Fan Shroud

Discharge Piping and Expansion-Joint
Antisurge Bypass )

Intake Piping and Suction Orum
Air Intake

Discharge to Air

Timing Gears (axial)

METHODS OF NOISE

Method and Noise Reduction

Silencers

Seals i{ound control rods

Lagging of premix jets

Intake silencer or acoustic plenum
Lagging

Intake Silencer/Unidrectional fan
Absorbent duct liners

Enclosure

Decrease rpm (increasing gitch)/Tip and hub seals
Increase number of blades®/Decrease static pressure drop®
Quiet Motor/Slower Motsr
Streamline air flow/Stiffening and dampening

(reducing vibration)

Inline silencer and/or lagging

Use quiet valves and enlarge and streamline pipingd
Lag valves and piping/Inline silencers

Lagging :

Silencer .

Silencer

* . Enclosure {or constrained damping on case)

~'Silencers on intake and discharge and lagging)

Speed Changers

. Exhaust

Air Intake
Cooling Fan

Turbine Steam Discharge
Afr and Steam Vents
Eductors

Piping

Valves

Pumps

Enclosure (or constrained damping on case)

Silencer {muffler)
Silencer
Enclose intake or discharge of both/Usg quieterfan

Silencer

Silencer/Use quiet valve

Lagging o

Limit velocities/Avoid abrupt changes 1n size and-directium
Lagging . 4

Limit pressure drop and velocities/Limit mass flow
Use constrant velocity or other quiet valve

Divide pressure drop/Size adequatély for total flow
Size for control range

Motor noise control

3General team for various types of acoustical insulation, applied directly to noise source.
bysually limited to replacemeent items or new facilities.

Source: Referenc
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_the center of the site, the effect of noise on areas surrounding the
reFinery is minimized. For example a 1976 refinery noise impact assess-
ment for Eastport, Maine34 showed that areas near the proposed 250,000 .
“B/Day refinery were predicted to have increases of 6 to 23 dBA at 8000
and 5000 feet respectively from the propoéed center of the refinery.

The noise assessment concluded ‘that:

o Due to the current "pfest1ne" nature of the area
surrounding the proposed site, the ref1nery
will have an impact on the area noise.

¢ How this impact will be viewed by Lhe area resi-
dents cannot be projected.

As shown in the example, the exact impact of a refinery noise on a
‘given area cannot be predicted. While area noise level increases may.
be predicted mathematically, each site will jmpact the noise environment
differently depending upon such factors as background noise levels,
topography of the land, size of the plant and equipment used. The
impact on local residents will depend somewhat on the historic noise
environment of the area and their overall feelings about the refinery
being built in their area.

_ Therefore, the impact of a refinery on area noise levels will
be site specific and dependent upon a number of factors. While refineries
do have sources of noise, they are usually well controlled and the

overall plant does .not severely affect area noise levels. In many

areas, existing refineries have residential areas, farms, and beaches
located at or, near the p]ant boundaries w1thout any significant noise
intrusion.
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3.8 PHYSICAL APPEARANCE

The physical appearance of a refinery will depend upon such
factors as the types of process units employed, product mix, topography
of the land, and geographical location. For example, refineries with
a large capacity for product separation will have a large number
of distillation columns. A substantial product mix will require a
large area for tankage, and a coastal location will have facilities
to accommodate tankers.

Figures 34 through 37 show the physical appedrance of four
refineries of different capacities.  Figure 34 is a 350,000 B/D coastal
refinery. ' This plant has a large area of tankage and a number of
areas where process units are located. In comparison, Figure 35 shows
a 120,000 B/D coastal refinery. This faci]ity'has the process units
located in essentially one area. The tankage, while extensive, is
also located in a cluster, rather than being spread out as in Figure

34. ‘

Two inland refineries are shown in Figures 36 and 37, Figure
36 is a 200,000 B/D plant and Figure 37 shows a 30,000 B/D facility.
These plants, like the 120,000 B/D coastal faci11ty, have the process
units located in a central area, and the tankage and other support
facilities are located around the process area.

Due to theAnature of yefinery equipment, a number of process

units and support facilities are readily recognized. These have been
tagged on Figures 35; 36 and 37 and are detailed as follows:
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Figure 37
30,000 B/D Inland Refinery

Figure 35
120,000 B/D Coastal Refinery




Figure 34
350,00 B/D Coastal Refinery

Figure 36
200,000 B/D Inland Refinery




Figure
35

36

37

TAG NUMBER

1 2
- Floating Tanker
Roof Loading
Tank Facilities
Coke Catalytic
Drum Cracking
Unit Reactor
Crude Crude 0Qil
011 Distillation
Distilla- Column Feed
tion Heater
Column
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3.9 SOCIO-ECONOMIC IMPACT ANALYSIS
3.9.1 Introduction

This section of the workbook outlines the process of community
management~and control of the impacts resulting from the construction
and operation of a refinery. The community or areas of concern and
methods for analysis of those elements presented here are generally
applicable to all communities. However, it must be understood that
individual communities will have specific needs and goals, and that
actual elements considered and methods of analysis may vary widely
between sites.

The various areas that are affected by the construction and
operation qf a refinery are highly inter-related. ' An increase, for
example, of population, can cause a need for increases in the services
area. Therefore, in order to describe the areas of concern, the methods
for their analyses, and their inter-reTationships, this section is
organized as follows:

3.9.2 General impacts and considerations caused by
refinery construction and operation

3.9.3 Description of socio-economic impact assessment
procedure

3.9.4 Methods for analysis of the community environment-

3.9.5 Techniques for management of the projected impacts.
3.9.1.1 The Relationship between Impact Assessment and Planning

Since many impact assessments have taken some rigidly defined
action and then examined environmental impacts without allowing the
results of the assessment process to modify the pr&posed action, the
planner/local officials must assure that the characteristics of a refinery
be allowed to-evolve in the course of an interaction planning process.
This process begins with a relatively broad range of alternatives in the
early stages of the planning process, which are narrowed as impacts are

P
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given 1ncréasing1y detailed scrutiny towards the final stages in the
decision process. In this kind of process, impact assessment is.embedded
in the planning process and is constantly developing information that
results in project modification or revision‘which must then be reassessed
and so on. Independent of a planning process, impact assessment can be a
sterile exercise that has no relation to the actual political and economic
negotiations by which actions are taken and change occurs.

‘There are two implications of the above discussion. First,
’impact assessment is an integral part of the planning brocess. Planning
cannot occur without methods that allow the future implication of
different actions to be foreseen. Second, impact assessment must take
place in a planning process if it is to be of any operationa]‘signifiéance.
Thus, there is an intérdependent relationship between the planning process
and impact assessment, with each requiring the other if it is to be
appropriately carried out.

In any project, there are different planning needs correlated
with the various stages of one project. These are typically defined as
Tong-term alternative futures, site specific planning and monitor and
mitigation p]anning.37

Long Term Alternative Futures Planning ‘
This would include much of what is referred to as general planning

along with some land use planning and economic development planning. The
analysis is usually focused on a period 5 to 25 yeérs in the future and
the emphasis is on establishing the broad sets of alternatives that face
an area., Future development possibilities would be analyzed, although
.the level of detail for many of the proposed developments (i.e.,, refinery
complex) would not be significant. The impact assessment techniques
appropriate to these studies should produce only estimates of the order of
magnitude of impacts. ' |

Site-Specific Planning
This refers to the class of planning problems where a proposed
refinery has been defined in detail and where an intensive investigation of

its implications is being made. This kind of planning and assessment
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problem is usually focused on a period from one to ten years in the
future. The term site-specific is used to indicate that the level of
project definition has progressed to the point of defining a site, a
construction and operation schedule, materials requirements, etc. The
assessments required for this kind of problem may be of the large,
encyclopedic variety associated with many recent enerqy development
proposé]s, or they may be more limited analyses intended to examine the
implications of smaller‘projects. (In this workbook we are concerned
only with this type of planning/impact assessment procédure.)

Monitoring and Mitigation Planning

This category of planning refers to the continuing need for
planning and assessment after work on a project haé begun. By. this time
the physical bﬁanning component will have increased in significance rela-
_ tive to impact assessment activities, but many of the same assessment
tools will continue to be used. Even more important, however, the frame-
work of cause and effect relationships at the heart of the assessment pro-
cess continues to be the basis for understanding what is happening in
response to the proposed refinery, e.g., a shortage of private capital
may preclude an expansion in service sector employment which will reduce
in-migration which will slow population growth which will diminish the
need for increased wastewater treatment capacity.

Each of these three types of planning and assessment activities
has its own methodological requirements. Therefore, due to the emphasis
in this workbook on the socioeconomic impact induced by the construction .
and operation of a refinery,»fhe evaluation and assessment methodology for
site-specific plannihg will be presented. Particulate attention to the
mitigation mechanisms available to alleviate and/or manage the impacts
precipitated by the deve1opment‘w111 be addressed even though this is
included in a different planning category. |

3.9.2 General Impacts and Considerations Caused by.Refinery Construction

and Operation

The construction and operation of an oil refinery'w111 almost
invariably cause changes in a community. The presence of the plant causes
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impacts in such areas as the need .for support services, jobs, social servﬁces,
of housing. The status and nature of the existing community prior to
constructidn will determine which area§ will be affected and the extent of

tHe impact. Figure 38 shows how community growth is generally affected by

the presence of an industrial facility (in this use, a refinery).

The construction and operation of the refinery will result in new
jobs in thé,region. The refinery will generate increased business for supply-
ing and support industries (e.g., construction.materia1s, transportation '
facilities), and this activity will also generate increased employment.
Depending on whether the increased employment opportunities are filled by
local residents or by newcomers, the plant activities can cause a population
influx in the community. The increased income generated by the plant and
increased population will result in heiéhtened demand for publicly and
privately provided goods and services such as schools, shopping, housing, .
water, and sewage treatment. Provision of these goods and services will
again result in employment opportunities, some of which will be filled by
current residents and some by in-migrants.’

Many of the socioeconomic impacts of a refinery dépend on the extent
and rate at which the new employment triggers population growth in the '
areas surrounding the facility. If most of the primary and secondary jobs
are filled by Tocal residénts, in-migration will be minimal. 1If, on the
other hand, most jobs are filled by in-migrants, the effects of the popula-
tion change could be quite severe, especially in sparesely populated areas.

Rapid population growth can result in a higher demand for publicly
and privately provided goods, infrastructure, and sérvices. It can also
result in higher local income; higher prices; and a chénge in the fabric
and qUality of 1ife. The impacts of growth can be both'positive and negative,
depending on (a) the ability of local human and urban resources to meet
higher levels of demand, (b) the size of the population influx relative to
the existing population, (c) the quality of local management of the growth
process, and (d) the willingness of the community to undergo major social
changes.
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FIGURE 38 SCHEMATIC OF COMMUNITY GROWTH INDUCED BY
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When growth is too rapid, local resources cannot respond in a
timely and efficient manner and a boomtown may result. Boomtown phenomena
have been described in detail elsewhere. They include deficiencies in local
facilities and services, housing problems, social disruption, and abandonment
problems. On the other hand, an urban community with excess capacity in
public and private infrastructure may experience only moderate impacts from
growth. Likewise, impacts can be modified and controlled through planning,
cooperation between the refining company and public officials, and timely
and adequate provision of capital for private and public sector expansion
even in smaller communities. | '

The settlement patterns of in-migrant workers will affect the level
of impact caused'by industrial deve]opmeht. Workers in a refinery located
in a County will choose between housing from residential areas both in and
outside the county. A number of factors affect the worker's locational
choice, including commute distance, price and quality of available housing,
and the availability of publicly and privately provided goods and services.
If a facility is located near a number of attractive communities,. the popula-
tion inflow may be spread over a wide enough area to minimize (or at least
‘partially alleviate) the impacts. On the other hand, when a faci]i%y is
located in an isolated rural drea, the population inflow is likely to be
concentrated in a few communities, and the resulting impacts will be much
greater.

In order to gain a perspective as 'to how the community will
be impacted by a refinery, it is netessary to gain some understanding
of the sensitivity of the.projected needs in various service categories
(educatioh, housing,.mediﬁa1 services, etc.) to different assumptions
about the development. If plant location is not tied down, what differ-.
- ence might it make if various alternative locations are chosen? What
if the development is delayed some period of time? How sensitive are
community impacts to plant size? Knowing some of these effects can
allow the community to articufate and negotiate what type of develop-
is in its interest as opposed to other approaches which might be particu-
larly difficult to handle. - |
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- However, be aware of the effects which growth and development
will have on the community's resource base. It 1sieasy to see that
certain sources of tax revenue will expand. But this should not be
overplayed. Dollar shortfalls are usually predictable in the early .
years of development, and sometimes can be projected for years. Therefore,
consider opportunities that growth might bring for expanding non-tax
revenues. Evaluate the opportunities for strengthening community organi-
zations and their potential in helping to meet community needs. Consider
the energy companies and their personnel and hanagement expertise that
might help serve the community. Consider state level offices aimed at
assisting impacted communities. Identify federal programs for which an
impacted area might be eligible. Look to private companies that might
do business, and serve the community, in a growing .area.

Another part of the assessment process involves development
of a close working relationship between the community and the refining
company. It is imperative that local residents, officials, planners,
and the refiner be aware of the concerns of the other groups so that a
consistent effective line of communication can be established.
The following problems are presented to assist the community in establish-
'1ng this relationship. |

(1) Representatives of the refinery company who are planning
work in the area should be brought into the planning and evaluation
process early. In so doing, they will become aware of the community's
needs and problems. Two means of accomplishing this are:

« Actively seeking to involve wrepresentatives from
the refining company in the planning and impact
assessment process;

« Assigning such representatives some meaningful role

in the community growth management effort beyond
that of simply providing information.

Communities must recognize that the companies' plans
frequenf]y change. Therefore, develop informal contacts to keep up-to-
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wate unn cnanges and avoid pressing for a single static projection. Rather
focus on gaining an understanding of the factors being weighed by the company
itself. ‘
v Finally, an attempt should be made to inform the companies
about the procéss of community development.- The most important point to
'conveykis the lead times required in expanding community faci1i£1es and

‘services.

(2)  For the refinery facility likely to occur in your area,
become familiar with the steps required of the refiner before construction

can begin:

* Site selection procedure

Plant siting permits

* Environmental impact statements
* Governmental plan approval.

(3) Learn as much as possible about the nature of the construction
and operational phases. Where the refinery technology is not completely
new, observe how similar refinery developments have occurred elsewhere.

* Obtain available studies.

* Contact other local officials in communities where
similar operations are underway.

Talk with company representatives.

Attempt tokobtain data on plant employment, wage scales, skill require-
ments3 attractions of support industries, plant working conditions,
emp]oymént turnover, employment stability, and other factors that may
signal the level and chéracteristics of a population influx that might
accompany a refinery development.

Where possible, correlate the above data with the scale
of éutput. This will allow you to assess the impacts that might arise
under a variety of assumptions about how large a development might
oCccur in your area. '
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(4) Refining companies are frequently unsure about just
how development will occur until shortly before the start of construc-
tion. Therefore, avoid the temptation of delaying impact projection until
the future becomes clear.. This may be too late. This type of planning
wodld allow one to identify points and times in the development process
where the-local community has the opportunity to raise problems regarding
its needs and to seek assurances. that such needs are met before the
development can continue.

(5) F1nally, to the extent possible, one should identify
the range of 1mpacts that might occur over a number of time horizons.
This is vital for develop1ng the community's plans-and specific budget
priorities. '

3.9.3 Description of the Socio-Economic Impact Assessment Procedure

To this point, the discussion has focused upon the overall
impacts that a refinery may have on a community, and the generai actions
that should be considered by a community to predict, analyze and mahage
these impacts. The remainder of this section wil present the impact
assessment process and the 1mpact ana]ysws methodologies in greater
delail,

The purpose of impact assessment is to foresee the consequence
of a particular proposed action in the sense of defining what difference
the action will make. The definition of impact, therefore, is the
| difference between conditions as they would exist without a refinery
compared to conditions as they would exist with a refinery. The
assessment process is oriented to defining these two sets of conditions
so they can be compared.

The basic, socio-economic assessment procedure is shown
in Figure 39. It is assumed at this point that the construction
site has already been selected. The procedure provides an orderly
approach to developing the impact assessment. As .shown the procedure
consists of identifying the areas of concern, developing the criteria
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and procedures for projecting and assessing impacts upon the areas of
concern, describing and interpretihg the impacts, and developing the
methods of managing and dealing with projected impacts. . By following:
such a procedure, it is assured that the final -assessment will be
complete and accurate. The following discussion details the individual
steps.

3.9.3.1 Identification of Factors to be Considered

While many factors may be considered for assessment by a community,
there are essentially seven basic elements of a community that must be
studied and the impacts of the refinery on these»e]ementé must be projected
and evaluated. These are: '

‘ . area economics

* demographic (population)

+ facilities and services

* land use

+ fiscal

* social

* cultural.
While these may not be the only elements of the community to be affected
by the siting of a refinery, they generally are those which the vast
majority of communities will consider to be of greatest importance.

Figure 40 shows the order in which these elements are analyzed.
The figure shows the elements not as district entities, but as being
interrelated. For example, the refinery will have its greatest direct
1mpéct on the area economics, which also includes such items as employment
and income. A change in employment opportunities will then affect.the
population of the area. Thus, by first assessing the area economics,

the data is generated that will be used to project the impacts on the

area population. The following describes, in detail, the elements and
their interrelationships.

Area Ecohomfcs - This element involves the overall economy- of an
area. This includes employment income and other related factors.
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Demographic - This element is concerned with the size and
composition of the area population. This involves the present and
projected.size of the general population, the number of households,
number of-school age children, and other population subgroups. Since the
major factor affecting the population of small areas is migration, and
since migration is heavily influenced by the availability of employment
~opportunities, the population analysis is 1ogica11y're1ated to the '
economic'analysis.

Facilities/Services - This element is concerned with the facility
and service requirements implied by the economic and demographic aha]ysis.
Attention is given both to those facilities and services provided primarily
by the private market but having significant public sector linkages, such
as housing and health services, and to thase farilities and services
usually provided by the public sector 1ike public safety, water supply,
wastewater treatment, transportation, or recreation.

Land Use - The land use element involves how available land will
be used and is the cumulative result cf economic, demographic, and social
forces acting on an area. Included in this element is the effect on
wildlife, topography etc.

Fiscal - This element relates to public sector.expenditures and
finances. Completion of the facilities/services analysis will generate .
most of the information necessary to analyze this element. 'The economic
and demographic analyses simultaneously provide much of the inpUt*to
projecting public sector revenues. In combination, therefore, the fiscal
analysis looks at the implications of given levels of economic and
demographic activity in terms of their effects on both the income and the
expenditure side of the public sector budget. |

 Social - This element involves two areas. The first is the
~existing social structure and how it will be affected by the proposed
refinery. The second is the cumulative implications of the proposed
refineryjon individuals. To deal with these areas requires that there be
a summation of all the various impacts andAthat an overall evaluation be
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made of the effect of an action or a changeloh the well-being of the
residents of an area. ' '

~Cultural - This e]emént deals with local culture and the impact
analysis 1is.developed around two major subcomponents: history{and
archaeology. The archaeological subcompbnent deals with information
concerning the life and culture of people who lived prior to written
history while the historical subcomponent addresses people and events
within the recorded past.

3.9.3.2 Design of the Impact Assessment Procedure

; Once the elements to be assessed have been identified, a procedure
must be es}ab]ished to amalyze the impact the refinery will have upon each
one. This will a]iow for (1) an assessment of the direct impact of the
refinery on each element; and (2) provide the data necessary to analyze
other elements. Once this procedure has been cbmp1eted for each detailed
element, the overall impact that the refinery will have on the community.
may be ascertained. '

The general impact assessment procedure to be conducted on each
element is shown iﬁ Figure 41. This method may not be directly applicable
to every community and thus may be modified to meet site. specific needs. The
procedure consists of six steps, with the results of each step being depend-
ent upon the data derived in tHe previous steps. Therefore, each step is
* interrelated with the others and does not stand a]ope as a separate,
distinct function. The steps are detailed as follows:

Step 1. Description of the Existing Environment - This is an

evaluation of the existing environmental conditions with emphasis given
to areas that are expected to be the most affected by the presence of a
refinery. This will establish the basis from which projections of future
-conditions will be made. '

Step 2. Evaluation of Future Conditions without the Presence
of the Proposed Refinery - This step projects from the information on the

existing environment developed in Step 1, the future environmental conditions
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of each element as they would exist in the absence of the refinery.
Projections are made for both the near and distant future. This step

will be important in two ways. First, it will project how the absence of
the refinery will affect the size of future impacts. For example, if

- area unemployment rates are low without the refinery being bui]f, the
future population would be expected to increase, due’ to migration into

a desirable work area. However, if area unemployment is high without the
refinery, future population growth would be Tower, as the area would be
less desirable in terms of available jobs. Second, future conditions in
the absence of the refinery will also affect the significance of an impact
of a given size. For example, the significance of a given reduction in
wildlife habitat due to the construction of a refinery will depend on the
condition of the habitat if the refinery were not constructed. Simi]af]y,‘
the significance of a given increase in high school enrollments will
depend on the rate of utilization of existing facilities if the refinery
had not been constructed. In addition to the direct contribution of this
step (Step 2) to the results of the impact analysis, carefully executed
projections without the proposed refiﬁery'wi]] usually mean that much of
the work required to make projections with the proposed rcfinery (Step 4)
will already have been done. '

Step‘3. "Description of Direct Impacts Due to the Refinery -This

step is used to-assess the direct impacts a refinery may have on the human
environment of the area. Figure 42 éhows a matrix which exemplifies this
step. As shown, the various refinery activities associated with construction
and‘operation are listed against various aspects of the human environment

of the area. The impact of each refinery activity on each aspect of the
human environment is then assessed. Completion of Step 3 is accomplished

by using data generated in Steps 1 and 2, which provide the base information
on the human environment without the presence of the refinery.

Step 4. Evaluation of Future Conditions with the Presence of the}-

Proposed Refinery - In this step, projections of the future environmental

conditions as they would exist with the refinery are constructed. This
is based upon the evaluation of existing conditions (Step 1), the
projected conditions without the refinery (Step 2) and direct impact

assessment (Step 3).
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Step 5. Analysis of Impact - The projections with and without
the refinery are compared in this step in order to define the overall
impact that the refinery will have on the community. Once these impacts
and comparisons are made, their significance can be evaluated from the

perspectives of the various interested parties, and the benefits and
liabilities of the refinery for the community can be assessed.

Step 6. Analysis of Opportunities for Enhancement and Migitation -
The final step in the assessment process evaluates the impacts analyzed in
Step. 5 and examines.opportunities and defines the methods the community
“may use for increasing and,maxjmizing'thé beneficial .effects (enhancement)
and softening-the adverse effects (mitigation) that the refinery may have
on the community. Care must be exercised to consider the benefits of
mitigation or enhancement relative to the costs incurred in achieving
the benefits. Enhancement and mitigation is discussed in detail in
Section 3.9.5.

3.9.4 Methods for Analysis of the Community Environment

The preceding discussion has centered upon defining the overall
procedure that may be used to complete the assessment of the impatts that
a refinery may have if it were built in a given community. This section
will define some of the methods by which each of the seven elements
(section 3.9.3.1) may be analyzed to comp1éte the impact assessment
procedure shown in Section 3.9.3.2. -

The purpose of this section is to present overall methodologies
that may be used for analysis.of the seven community elements, as specific
data would require specific site information. In order to present the
methods and show how these methods address the fact that the seven elements
are interrelated, the discussion of each element has been organized around
the following topics as defined below:

* Question and Issues -- What should be the concerns of the
‘Tocal planner and what are. the critical questions to be
addressed? ' '

* Description of the Existing Environment -- What are the
relevant characteristics of the existing environment and
how can they be described? (%ﬁgure 41, Step 1)



Projections of the Impacts - Descriptions of the techniques
available to project future community conditions with and
without the proposed refinery (Figure 41, Steps 2, 3 and 4)

Impact Analysis -- Description of the questions and methods
that can be employed to compare and evaluate the projected

impacts and make certain that all critical issues have been.
addressed and that the analysis is sound. (Figure 41, Step 5).

3.9.4.1 Area Economics

Questions/Issues

The economic issues that must be addressed concern area employ-

&9

ment and income.

Will the proposed refinery construction alter levels of
total employment and total income in the area?

What will be the distribution of the changed employment
and income levels? Will it accrue to existing residents
of the area or to in-migrants?

Will the changed level of labor demanded result in fuller
utilization of presently underemployed persons? What

will be the effect on per capita income?

What will be the effect on the number of unemployed
persons in the area?

- Will any existing employers be adversely affected?
Will the refinery bring growth and development?
Answers to these questions will allow the impact assessment

‘to deal with two related but distinct phenomena -- growth and develop-
ment. Will the construction of the refinery require a larger number of
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persons in the area? If so, in-migration may be required which wf]]
generate growth. Growth can take place, however, with little or no
development; i.e., existing residents may be unaffected by the growth or
may even be adverse]y'affected. Development is used to mean fuller
utilization or enhancement of existing resources such that per capita
incomes or earnings increase. This could come about from occupational
upgrading; from increased levels of ufi]ization, eifher in the form of a
larger proportion of tHe population joining the labor force, from longer
hours, or from increased productivity in existing occupations due to
technological change; or from productivity increases due to increased
supplies of other factors of production with which labor can work.

Methods for Describing the Ekisting Economic Environment

The first issue that must be addressed in describing the existing
environment is the definition of the study area. In cases where the impact
assessment is oriented to a particular place, the study area would be
defined as the immediate local area and the fact that the refinery might
affect other areas wauld be of no consequence.* In other cases, the impact
assessment will be oriented to an action (e.g., a zoning ordinance or
construction of a regional park) and it will be necessary to define the
appropriate aréa within which the impact of the action should be studied.*

In those cases where study area definition is an issue, two
kinds'of.criteria will have to be jointly considered. The first relates
to data availability, while the second relates to the geographic extent
of the area within which significant impacts will be felt. There are no
current economic data compiled for subcounty areas. Data for subcounty
areas can be obtained from census tapes,** but they are only of limited
value for many areas. As a result, the study area will usually consist
of a county or a group of counties.

* It musf be noted that the study area delineations appropriate to
different components of the impact assessment will usually vary.

** Department:of Commerce, Bureau of Labor Statistics.
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A study area is usually defihed with principal reference fo
the residential pattern of persons employed in the construction or
operation of the proposed refinery. This'suggests defining the study
area based on ideas such as the boundaries of the local labor pool or
the extent of the daily commuting field. Daily commuting fields with a
radius in the 60 to 75 mile range are not uncommon, especially during
the construction phase. For most purposes, therefore, the study area
can be defined to include all counties containing communities from which
a significant number of workers would commute daily. The definition of
sfgnificant will depend both on communjty size and on project size.
Particularly useful, if available, is evidence on actual commuting
behavior from‘prior projects in the same qeneral'area as the proposed
refinery. '

Once the study area has been defined, it is necessary to describe
current afea employment, .income, and labor market conditions in the-study'
area. The decennial census provides a useful starting point for employ-
ment data. Data on total employment provides information on the long-
term trend in the overall level of economic activity while much can be
Tearned about the structure of the regional economy by studying employ-
ment disaggregated by industrial sector.

Data for intercensal years is available from The Bureau of
Economic Analysis (BEA) of the U.S. Department of Commerce and the
state employment security division. BEA prepared employment figures
for each state and county as part of its Regional Economic Information
System (REIS) while each state publishes monthly data on employment by
industrial sector. County Business Patterns published by the U.S.

Deparment of Commerce is a third source that provides annual data on-
employment and payrolls by county. The data are published with about
a two-year lag and have the advantage of showing a higher level of
industrial disaggregation for larger counties.

Detailed- income data are available in the census and give an
opportunity to analyze the sources of income in a county; the distribution
of income among persons; and the relative position of the county compared
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to regional, state, or national data. It must be realized, however,

that the amount of change that could take place in counties over a ten
year span could make past census data of limited value. It is here, once
again; that the BEA data are particularly helpful. They present county

personal income and per capita personal income annually. Per capita income

in the study area can be divided by per capita income for the United
States to get a measure of the relative income position of the area and

to get an indication of the way in which it is changing from year to year.
"Further, because the labor and proprietors' income is disaggregated by
industrial sector, it is possible to identify those industries responsible
for the major contributions to the eccnomy of the county. It is also
possible to see the role of non-labor income, especially government trans-
fer payments (like social security or welfare payments), in supporting

the local economy. Average annual earnings per wage and salary employee
can also be derived by dividing income for each industrial sector by _
employment by sector. This provides additional information on the role of
different sectors in the economy of the study area as well as providing
earnings information useful for the impact analysis.

Having evaluated current area employment and income, the remaining
part of the description of the existing economic environment that requires
description is the labor market. This requires analysis of the supply
of labor (the labor force) and of the relation of the supply of labor
to employment to determine the extent of unemployment. Unlike employment
where there is good information based on regular reporting réquirements for
all émp]oyers, the small area data on the supply of labor is much less .
precise. Two methods are used to estimate .the existing labor force. One
method uses the number of unemployment insurance'61aimants through a long
series of steps to a final estimate of unemp1oyment; The labor force
(LF) is then calculated as the sum of emp]dyment (E) plus unemployment
(u).=*

* Given that county unemployment rates are currently an input into
federal funding formulas, all states are required to produce ccunty
specific estimates of LF, E, and U. The unemployment rate is then
calculated as U/LF. These data are available from the state employ-
ment security divisions. '
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A second method is to conduct a survey of a sample of households
and determine directly whether they are in the labor force. This techniqug
is Timited, however, in that the resulting estimates; particularly for
small areés, have very low reliability unless the sampling proportion is
very high. In such cases, the survey becomes prohibitively expensive.

Further detail and description of the existing economic environ- .
ment can be obtained by applying standard evaluation methods. Three
commonly used methods are the economic base, input-output77 and econometric73
approaches. Each approach employs a specific method of organizing
economic information. For purposes of this workbook, the Economic Base
Approach will be presented and described as it is particularly applicable

to smaller community assessments that are based on limited data.

The Economic Base Approach to analying the impact of a refinery on

the existing economics of a community is popular mainly because it is
relatively easy to evaluate. The approach provides 1nf0rmation'concerning
the areas existing economic base and its capacity to satisfy additional
employment and income requirements. The approach is based upon the

fact that local economies respond to two types of demands, namely, demands
which originate within the local economy and demands which originate

from outside Lhe local area due to activity whﬁch takes place within

the local area. Agriculture and mining are examples of basic activities
that generate income from demands originating outside the local economy
(i.e., nationwide sale of farm produce) and that will generate demand
within the local economy (local serVicing of farm equipment). Therefore,
a portion of the local economy will go toward satisfying local demands |
and a portion will go toward satisfying outside demands.

The presence of a refinery will, for example, through its impact
on area growth create an increased demand for goods and services.
The demand must be satisfied by that portion of the economy that satisfies
local needs or, if this is inadequate, by shifting a portion of that |
part of the local economy that currently satisfies the demands that
originate from outside the local-area (export base). By employing the
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econemic base apgr;ach it is possible to evaluate the status of the
existing communiiy export base and determine the impact that the refinery -
has upon this export base, and thus the~assimu1at1ve capacity of the
community.

. Likewise, existing employment can be analyzed by this approach.
Total employment can be categorized as basic and nonbasic. Basic employ-
ment is that emp]oyment generdted by demands (of other forces, i.e.,
political decisions) that are external to the local economy, and non-
basic employment is that employment that responds to levels of demand
originating within the local economy.’5

While the conceptual distinction between basic and honbasic
employment can be established, there are practical problems associated
with actually dividing employment into these two components. There are
three approachés to the prob]em.76 Primary data can be collected from
Tocal firms on the origin of the demand for their products. Secondary

data (suchAas employment by industry) can be used to make inferences
about the basic/nonbasic character of local firms. A third alter-

native is to classify firms on an a priori basis depending on the
industry together with any special knowledge of the firm or its products.

For most small counties, identification of the important basic
activities presents few difficulties. A1l major employers can be easily
identified and the basic/nonbasic character of their businesses can be
determined through personal interviewé. As the economy becomes larger
and more complex, however, cost considerations require that. heavier
emphasis be placed on secondary as opposed to primary data.

A1l of the techriques based on secondary data rely to some
extent on the observation that nonbasic activity should be distributed
geographically in about the same way as the variables that induce it.

If there is a relatively heavy concentration of activity of a particular
type in a given location, therefore, the inference is that some of the
acfivity is basic. For example, if several counties of about the same
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size (either in terms of total population, or income or employment) had
employment in the service sector of closé to 200 but one county had '
employment of 300, the supposition i$ that the difference must be basic
(perhaps tourist related).

The third technique, (a priori approach,) uses information
about a firm's industry and products together with some'loca11y derived
information and classifies the firm accordingly. Most states prepare a
directory of manufacturers which gives enough information about each
manufacturing firm in each county so that this approach can be used
effeciive]y.

‘Projection of Impact

Economic Projections without the Proposed Refinery

Projections of the economy of the study area without the proposed
refinery must be made so that projections with the proposed refinery can
be compared to this baseline. This step need not involve undertaking an

elaborate or detailed analysis. It is extremely important that the
baseline be carefully considered, however, because the impact analysis
can be very misleading without it. For example, the impact of a project.
may be to cause the population of an area to be larger by 200 persons
than it would otherwise be. The significance of this change will be
very different, however, for a region that has been 1osihg population
compared to a region that has been growing. For a region that has been
losing population, for example, the implication of a 200 person impact
may be that population will remain constant (instead of falling by 200).
For a growing community, however, the project will mean growth 200

- persons greater than would otherwise have occurred. In this case, there
will be new demands for services and facilities while in the former the
impact may only cause existing facilities to be more fully utilized with
no required expansion.
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There are several different methods by which economic projec-
tions of -the study area without the refinery can. be made. As with the
description of the existing environment, the eéonomic base approach can
be used for this analysis focusing on the major basic industries in the
study area. The objective is to find out-why the industry exists in the
area, whether it is present1} profitable, and whether it can be expected
to continue to be profitable. If it is expected to be profitable, its
potential for growth is examined,'either in terms of expansion of existing
firms or in terms of location of new firms in the area. In the case
of an industry which does not appear to have potential for expansion,

" the possibility of declining levels of employment should be examined.
Information should be developed on each basic industry, culminating in an
explicit set of overall employment projections for that industry.

These are then totaled for each industry to project thé.tota].emp1oyment.
A large amount of this type of information is generally available. The

most comprehensive sources include:

Knowledgeable Individuals within'the Local Industry
State Universities '
Relevant State or Federal Agencies
Projections of National Employment by Industry )
As described in the description of the'existing economic condi-
tions, employment is divided into basic and non-basic. These must be
individually projected into the future. An immediate problem is that the
jobs in the various local sectors do not have the same effect on the local
economy because their wage levels are different. Federal and mining jobs
will have a much larger weight, for example, than the relatively low-paying
jobs in the trade and service sectors. The easiest way to deal with thfs
problem is to introduce the concept of basic.income. Basic income is
simply the income arising from basic employment. It is calculated by
multiplying the number of basic jobs by the average labor earnings per
employee for that sector for the county or counties being studied.*

* See examples, Reference 36, pp. 27-79.
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Once basic income (or employment) has been calculated, the next
step is to consider the amount of nonbasic activity that will occur
in response to the change in the economic base. This bhenomena is termed
the multiplier process. The multiplier exists because of the causal
_ relationships that exist between production, income, and demand. If
mining activity increases, for example, due to national market conditions,
this increase in basic income would lead to local expenditures which
would cau§e a further increase in local production {nonbasic) which would
further increase income and expenditures, and so on. Because of leakages
to taxes between production and income, and 1eakage$ to saving and to
purchases of nan-locally produced goods and services between income ard
local expenditures, wdach successive increase in the praduction, income,
expenditure cycle becomes smaller and nonbasic activity will eventually
stabilize at a new h~igher level in response to the higher Tevel of basic
activity. '
" If the eventual increase in nonbasic income were $60 suBsequent
to an initial chénge of $100 of basic income, the ratio of the total
change in income (3160) to the change in basic incomc ($100) is called
the income hu]tip]ier. In this example, the income multiplier would have

the value of 1.6. (1604100 = 1.6) Employment multipliiers are defined
in the same way. They represent the total change in employment (basic
plus nonbasic) divided by the change in basic employment:

Another method of obtaining employment and,baseTine projections -
include the use of}brojections prepared by other persons. There are national
projections, such as the OBERS projections prepared by the Bureau of
Economic Analysis in collaboration with the Economic Research Service of
the U.S. Department of Agriculture, but these are unlikely to be suffi-
ciently tuned to the realities of the region to be of much help to local
planners. Other alternative methods consider the use of projections
prepared by state organizations or extrapolation of past trends. If there
is evidence that the forces that will.act on an area in the future will
be similar to those that have affected the region in the past, trend
extrapolation may be a very reasonable way to proceed. '
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Other, more complex ana1ys1s techniques will often be applied
to the problem of mak1ng baseline projections. They are not given much
emphasis here because they require a higher degree of technical expertise
to implement than does the economic base methodology or the other methodé
previously mentioned. '

Description of the Direct-Impacts of the Proposed Refinery
in Terms of the Local Economics

Requirements from Industry or from thé Developer - The quality
of the information developed describing the proposed refinery will be a
major determinant of the credibility and usefulness of the impact analysis.
If the prdject is 5 to 10 years away, precision will not be an issue

as long as the estimates are of the correct order of magnitude;

As the project becomes more imminent, however, and planning
decisions are made in anticipation of impact, it is critical that the
developer be encouraged to be as specific as possible about construction
and operation requirements. It should be remembered as this information
is pursued that.the owner of the project may know very little about the
 details of project requirements. The key source of information will be
the architect/engineer hired by the project owner and it is worthwhile
to try to deal directly with the architect/engineer to get a description -
of project'requirements. The desired information-is as follows: |

Construction Labor Requireménts by Year (in person years)

Administration and engineering (owner's representa-
tives and architect/engineer) '
" Construction ' '
Administrative and Supervisory
Manual Workers by Craft
Operation Labor Requireménts by Year (in person years)
Total Cost of Construction (constant dollars)
Labor “ _
Materials (ftemization of major requirements)
Equipment '
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A‘"i{f Operating Costs
Labor
Materials (itemization of major requirements)

Equipment .

Thevconstruction and operation labor estimates are very
fmpbrtant for the impact analysis. Care has to be exercised with the
labor requirements estimates to distinguish scheduling estimates done
‘in terms of person years and estimates of the number of persons who will
factua]]y’be‘on the site at any given time. Both concepts are relevant,

. but they must not be confused. '

Equipment purchasés are likely to have little or no effect on
either the local or the regjona] impact area. Materials purchases on
the other hand, bear closer inspection. If significant quantities of
cement, réinforcing steel, asphalt, fuel oil, etc., are going to be
purchased locally, a direct attempt should be made to investigate'the

" local employment and income effects of the purchase. In occasional
caseé, the effects will be large enough (e.qg., doubling of a batch
plant) that they should be added to the impact projections.

Local/Nonlocal Compnsitinn of the Workforce . The next step in
describing the direct impact of the refinery is to make assumptions about
the composition of the construction and the operating workforce between
local and nonlocal workers.* The supply of locals will depend on the
number of workers with the appropriate skills who reside within the daily
commuting region of the project; on the access to-the project from the

| population centers in the daily commuting region; on the total compensa-
tion package on the project including wages, opportunities for overtime,
and travel or subsistence allowance; on the alternative employment oppor-

tunities that exist within the region; and on the influence/prevalence of
unions in the area.

* A local worker is defined here to_be. the one who commutes daily
to a project from the same place of residence he/she occupied prior
to the beginning work on a project. A nonlocal worker is one who
_has changed place of residence from which he/she commutes daily in
order to work on a project.
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Clearly, there is substantial variation and the results of the
impact analysis will depend heavily on the assumption made. In general,
the more distaot in the future and the less specific a project, the
stronger the case for relying on averages based on existing project
data. As the project gets closer and closer, however, and as the quality
of the information with respect to the labor requ1rements becomes more
detailed, a great deal can be learned about the 11ke1y number of locally
available electricians, operators, etc., by talking to local union
business managers, contractors with experience in the area, and to other
persons familiar with local labor market conditions. These interviews
~ should present an estimate of project demand by craft (e.g., 150 elec-
tricians in year 4) to someone knowledgeable about the local labor A
market for electricians. Once the location of the project has been
described and some thought has been given to other projects which may be
competing for the same labor, a reasonable estimate can usually be made
of the total local supply and of the number that would work on the
project in question.

- Once an estimate has been made ‘of the number of local workers
the daily commuting region will be able to supply, the requ1red number
of inmigrating nonlocal workers can be estimated by subtracting the
estimate of local workers from the estimated total labor requirement.
At some point, it will be necessary to estimate where the inmigrating
non-locals will live, but that issue is discussed later. :

Economic Projections with the Proposed Refinery and the
Measurement of Impact

The economic projections with the proposed refinery should
concentrate on employment because it is the critical 11nk to the demograpnxc
impacts. While the employment requirements of the proposed reflnery may
be reasonably easy to obtain, a more difficult problem is to determine
if there will be any 1ncrease in nonbasic employment in response to the

proposed refinery. The issues that have to be dealt with include the
following:
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The amount of nontasic employment that will result from one
dollar of basic income will be greater the larger the local

economy .

The multipliers appropriate to construction worker income will
be lower than those appropriate to basic income generated in the
operations phase. '

. The income and employment multipliers will not usually be the
same. AIf the basic jobs have systematically higher wages than
the nonbasic jobs, the employment multipliers will be larger
than the income multipliers o

Economic Multipliers - Economic multipliers exist because part

of the income received and then spent in an area becomes income for someone
else. The size of the multiplier will depend on the proportion of income
spent locally and on the proportion of local spending that becomes Tocal
income. In general, the larger and more diverse a local economy, the pro-
portion of income spent locally will increase because more goods and
services will be available, and the proportion of spending that hecomes
local income will be higher because more of the production and distribution
process will have taken place locally. For example, if both a dairy farm
and a dairy are located in an area, a large proportion of the money from.
the sale of a quart of milk will become local income. If neither the farm
nor the dairy are located in the area, then the only local income generated
from the sale would be the small net income going to the retailer. .
The combined result of these factors is that more of a given
amount of income will be respent in larger places and tha% more of what is
respent will become income for someone else with the result that the |
multiplier will be larger. This princip]e'is well understood, but the
difficulty comes in making empirical estimates-of the relevant relationship.
Some form of an economic base model is, therefore, usually used to try to
quantify these relationships. ' '
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The economic base approach is straightforward to apply assuming
that counties are independent of one another, but a substantial problem
arises when actually applying it to areas that are trade or service centers
to large market areas. In these cases, part of the income in the trade
center is in response to basic income in the smaller counties that
constitute its market area. If the economic base multipliers are going
to be correctly calculated, therefore, it is necessary to have an idea of
the market area boundaries of the regional centers in the study area. If
this . basic income is ignored, the economic base of the county is understated
and the multiplier is overstated.

The size 6f this income multiplier effect, as it is called, is
determined primarily by two important factors: the marginal propensity to
spend locally (c), and the fraction of sales that becomes local income (h).
The general formula is: .

C ae 1
multiplier = T Th

The larger the value of the multiplier, the greater the secondary income
benefits. The marginal propensity to spend locally is simply the fraction
of total income spent on locally-provided goods and services. As such, it
depends on the mix of goods available locally, relative prices between'
local and imported goods, the availability of imports, and the type of goods
and services desired. |

The marginal propensity to spend locally is a function of the
number of local and nonlocal construction workers employed at the facility.
If local construction workers are hired, then it should be assumed that their
spending behavior will be no different than any other local resident. A
difference in expenditure patterns arises in the context of nonlocal workers.
First, nonlocal construction workers who are not married or are married and
héve their families with them, and who are similar to local residents in
others respects, will spend a smaller proportion of their income locally
than local residents. Secondly, a multiplier adjustment is required because
some probortion of the nonlocal workers are married, but their families are
living elsewhere. This group undoubtedly spends much less locally because
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a large proportion of its income is required for the support of families
living in other places.

Combining these two effects yields an estimate that to the
extent that there, are nonlocal workers, local spending will be a smaller
_percentage relative to what it would be if local workers received the
income.* ‘

Assessing the Income Impacts of the Proposed Refinery - To
calculate the total impact of the proposed refinery, the multipliers
calculated can be applied to;estimates of total basic income associated
with the project. [

|
[

The steps are as fo]lows:

Use the estimate of %he local/nonlocal composition of the
construction force and, the order of the county being investigated

to estimate the appropriate income multiplier.

. ‘\\. N
Use externally supplied wége data or BEA average earnings per
worker .in the construction or appropriate operations sector to

estimate average earnings per employee (all in constant dollars).

Multiply the direct employment requirémgnts by the earnings
estimates to get basic income directly associated with the project.

Include any other basic income associated with. the project, e.g.,
due to local purchases of materials. ;

Use the multipliers together with the basic income estimates to ‘
calculate the total change in income.

The example in Table 29 shows how these steps can be carried out for a
hypothetically proposed refinery. Although this illustration presents
a procedure for determining the basic and nonbasic income impacts in a

*Methods for adjusting the multipliers can be found in Reference 36, pp. 48-50.
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Assume: 1
2
3.
q.
5
6

Therefore, (50

TABLE 29 ASSUMPTIONS AND CALCULATIONS OF IMPACT FOR  PROPOSED REFINERY

{200,000 BBL/DAY GASOLINE PRODUCTION REFINERY)

Construction worker average earnings $14,000.
Construction period employment is 475 in year 1, 1424 in year 2,
Operations worker average earnings $13,500. -

1898 in year 3, 949 in year>4j

Operations period employment is 192 ir. year 4, 768 in year 5 and thereafter.

2nd order county, income multiplier = 1.66.
Construction force 50 percent local, 50 percent nonlocal.

x 1) + (50).(.7) = .85 and the appropriate construction period multiplier equals 1 + (.85)(.66)= 1.56.

7. No significant construction period purchase of materials or equipment locally. .
8. Operation period materials purchases will result in $100,000 of basic income per year which is assumed
to result in 10 local jobs.
Calculations of Income Impacts for Hypothetical Proposed Refinery
Col. 1 Col. 2 Col. 3 Col. 4 Col, 5 Col. 6 Col. 7 Col, 8 Col. 9 Col. 10 Col. 11
Construction Construction Total Operation Operation Total Basic Total Total Total

. Perlod Period Construction Period Period Operation Income Income Due Income Nonbasic

Year Employment Basic : Period Employment Baslc Perlod Due to Due to Col. 4 + Income
Incoms Equals Income Income Income Materials  Materials Col. 7 ¢ Col. 4 - Col

Col, 2 x (Basic and Equals Col. . (Basic and Purchases {Basic and Col, 9§ J ¢+ Col. ?
$14,000 Nonbpsic) S x $13,500 wNonbasic) " Nonbasic) " Col. 6 « Co)
L Equals Col. Equals Col. Bquals Col. 9 - Col. 8

-3 n 1.56 6 x 1.66 8 x 1.66

1 475 6,650,000 10,400,000 0 0 0 -~ -- 10,400,000 3,750,000
2 1,420 19,900,000 31,100,000 0 0 0 -- - 31,100,000 11,200,000
3 1,900 26,600,000 41,500,000 0 0 0 . -- -~ 41,500,000 14,900,000
4 949 13,300,000 20,700,000 192 2,590,000 4,300,000 -- -- 25,000,000 9,110,000
5 0 - -- 768 9,980,000 16,600,000 100,000 166,000 16,800,000 6,686,000
6 0 -- -- 768 9,980,000 16,600,000 100,000 166,000 16,800,000 6,686,000
7 0 -- . -- 768 9,980,00Q 16,600,000 100,000 166,080 .« 16,800,000 6,686,000

Source: Mittelhauser Corporation



community (or county), there are some variable components (i.e. average
earnings and the constructidn period multiplier). The data which comprise
these two components are region- and site- specific and are moreover a
function of the influence of union jurisdiction and contractor hiring
practices. Therefore, this illustration only exhibits the procedure for
determining the income effects of a project and does not demonstrate the
actual impacts induced by tke development of a refinery Eomp1ex. All
subsequent discussions of impacts are only for illustrative purposes only
and do not portend the socioeconomic impacts in any particulate region or
county/community type. '

Estimating the Employment Impacts of the Proposed Refinery - With

the direct manpower requirements of the proposed refinery already estimated
(Table 7, 8, and 9 in Section 3.4), all that remains is to estimate the
nonbasic employment due to the proposed refinery. The potential increase.
in nonbasic employment can be calculated by dividing estimated nonbasic
petsonal income by an dverage'ratio of personal income to employment for

the county. This is done in Table 30. Although this will provide an answer
for potential nonbasic employment, it does so first through the calculation
of the income generated in the basic and nonbasic employment-sectors. This
procedure can be speculative and moreover're]ies heavily on the availability
and reliability of the data and assumptions roquired by the procedure.

Table 30

Estimating Potential Nonbasic Employment Impact
for a Proposed Refinery

1. Calculate ratio of personal income to total employment from BEA
data (assumed to equal $9,738 in this example).

2. Divide total nonbasic income (from Table 29) by $9,738.

Col. 1 ‘ Col. 2 -
’ ' Potential Nonbasic Employment

Year Total Nonbasic Income (Col. 1 + $9,738)
1 $ 3,750,000 365

2 11,200,000 1150

3 14,900,000 1530

4 9,110,000 936

5 6,690,000 667

6 6,690,000 ' 667

7 6,690,000 - 667

8 6,690,000 667
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An alternative method of estimating employment impacts is suggested
by HUD in Rapid Growth from Energy Projects53 and is also proposed in the

EPA Action Handbook54. Both reports suggest taking. the number of construction:

workers times .6 to get nonbasic employment during the construction period
(a total muitiplier of 1.6).and to take operation workers times 1.5 to get
nonbasic employment during the operation period (a total multiplier of 2.5).
An example of this method applied to the refinery manpower requirements is
presented in Table 31. ‘ |

Table 31

Calculation of Nonbasic Employment using
the HUD/EPA Method

Col. 2 . Col. 3
Operations ' Nonbasic
- Col. 1 . - Employment Employment
‘Construction (including 10 persons due to (.6 x Col. 1
Year Employment local materials purchases) + 1.5 x Col.2
1 475 . - 285
2 1,420 -- 850
3 1,900 - 1,140
4 949 202 870
5 -0 , 778 1,170
6 0 778 1,170
7 0 778 , 1,170
8 0 - 778 1,170

Regardless of how the potential increase inrnonbésic employment
is ca]cu]gted, a major issue of interpretation and judgment arises at this
point. The income calculations showed that 15.0 million of nonbasic
income would result from the proposed refinery during the peak year
(year 3). It is knoWn that ihe direct income will be paid out as wages;
it is also known that the income will be spent, and there are reasonably
" reliable estimates of the income multipliers that will result. It has to
happen, therefore, that approximately $15 million of new personal income
will be generated in the study area. Furthermore, it is known that since
personal income per employee averages about $10,000 per person per year,
$15 million is the equfva1ent of 1530 new jobs. What cannot be predicted,
however, Té whether local businessmen will respond by adding newiemp1oyees
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or by more fully utilizing existing employees. Two facts stand out.

The potential nonbasic emp1oyment estimates have to be viewed as an upper
1imit to the range of effects that could occur; much more likely is the
possibility that the actual impacts in terms of numbers of employed persons
will be smaller. Second, it is highly unlikely that local businesses are
going to go to the expense of hiring and training employees to meet peak
demand in year 3 only tovlay them off in year 4 when basic income declines
from its peak level. Equally unlikely is the possibility that nonbasic
workers will in-migrate in large numbers during the peak years only to leave
1 or 2 yeafs_later] Much moreﬂ1ike1y is that employers will try to maximize
their use of existing employees to meet what they recognize as temporary
demand. Figure 43 illustrates the typical trend in the two principal
nonbasic components: baseline nonbasic employment growth and operations
period nonbasic employment graowth.

FIGURE 43 POTENTIAL INCREASE IN CONSTRUCTION PERIOD
NONBASIC EMPLOYMENT
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There can be various configurations of this figure to account
for rising baseline employment, falling baseline employment, or stable
employment. Under this differing baseline condition, the potential and
realized nonbasic employment differential will fluctuate, identifying the
reaction of localibusiness tovthe projected future. New retail stores,
new doctors, and new state and local government employees will not move into
town and.require employees and land unless the medium term prospects (3-4
years)vquiify the expansion. It must be remembered, nevertheless, that
the increased demand for nonbasic goods and services will exist during the
construction peak regardless of the capacity of the local trade and service
sectors. In cases where little expansion is justified, there will be parti-
cularly severe pressufe on'existing facilities with resulting frictions and
problems. ‘ -

The total impact of employment due to a refinery project is,
therefore, the sum of construction period basic employment, operation
period basic employment, basic employment associated with local purchases
of materials for the proposed refinery and nonbasic (secondary) employment.

;mpaét Analysis

' The following questions are those that should be addressed
in order to evaluate the economic projections.

Have economic projections without the proposed refinery been
made to provide a baseline for the impact evaluation?

Has a reasonable analysis been done of the labor requirements
of the project and of the composition of the resulting con-
struction and operation forces between existing residehts of
the area and new in-migrants? Do the local/nonlocal assump-
tions make sense in light of the baseline projections and in
lights of other activity projected for the area at the time
of the’proposed refinery?

Are the economic multipliers appropriate to the size of the

local impact area? .
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Is the size of the employment expansion associated with the
construction peak appropriate to local -expectations with
respect to the project and to the capacity of the local
economy to expand? Would this level of expansion appear
feasible in light of local business conditions, the baseline
projections, and the supply of local capital? Does the
expansion appear reasonable in light of the growth that will
be sustainable in the nonbasic sector in the long run?

Have opportunities for enhancement of local labor market
effects been explored?

By accurately answering these questions, the reliability
nf the economic assessment can be evaluated.

3.9.4.2 Demographic

Questions/Issues

Accurate projections of the demogfaphic implications of a
proposed refinery are the cornerstone for most of the impact analysis. The
overall approach recognizes that any increase in employment can only come
about in one of three ways: a reduction in the number of local persons
who are unemployed; an increase in the local labor force participation rate,
or in-migration. Migration together with natural population increase
(births minus deaths) determine population change. The purpose here, thére-
fore, is to show how the analysis of economic impact can be used to project
migration, and how the resulting migration estimates can be used to estimate
population change. The specific questions that have to be answered include
the following:

How many new residents will move to the area as a result of
the proposed refinery?

What will be the age and sex composition of the new residents
of the impact area? ’
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In which communities will the new residents choose to live?

What are the baseline trends in population that would exist in
the impact area in the absence of the prcposed refinery?

Description of the Existing Demographic Environment
Data Sources .

‘ The only detailed source of population data is the decennial
Census of Population. This source contains extensive information on the

size, composition, and characteristics of the population. Published data
are available for counties and for some cities. In general, the larger
the place, the more detailed the social and economic information on its
population. Additional data on subcounty areas is available from the
Census Data Users' Centers identified in the previous section.

For the years following the last census, county population
estimates are available from the Current Population Reports, Population .
Estimates and Projections, Series p-25, published by the Bureau of Census.
These are estimates derived through a Federal-State Cooperative Program
. sponsored by the Bureau of Census. Briefly, the program operates as
follows. The Bureau of the Census estimates the total population for each
state. A designated state agency or university in each state then uses
various Census-approved methods to allocate the state control total to
counties, The estimates are made for July 1st of the year and are usually
available during the spring or summer of the following year. The report
published by the Census does not disaggregate the population into different
ethnic or age/sex groups. It only contains total population by county.

Community population estimates for 1970 can be derived from a
combination of published place data from the Census ard spggia1 tabulations
by Census Enumeration District when necessary. Subtraction of the sum of
.the community estimates from the total for the county gives an estimate
of the rural population in the county. More current community population
estimates may be available from a Special Census, but most of the updating
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from 1970 will have to depend on inferences drawn from secondary data
sources such as school enrollments, new housing units completed, utility
hookups, etc., and on the judgments of local planners and community
leaders.*

A final characteristic of the existing environment that ought to be
noted is the labor force participation rate of men and women in the study
area. THis measures the percent of the population that participates in the
Tabor force (the sum of the employed plus the unemployed) and is only
available in the decennial census volumes. It is particulately instructive
to contrast the local participation rates with state or national rates to
get an indication of the potential within the existing population to meeting
higher demands for labor.

> Projection of Impacts

Methods of Projecting Population without the Presence of the -
Refinery

. bl
Projections of population without the proposed refinery are

extremely important because they will provide data as to the areas of the
community that may or may not be able to handle increased populations.

An example of this point frequently occurs in the impact analysis of.the
school age population. Recent national trends towards reduced birth rates
have started to show up in the form of declining school enrollments. As a
result, there are inany school systems for which an influx of school age
children will avoid problems of consolidation and staff reduction rather
than create problems.

The methods that can be used to project population are of
several different kinds including:

General Methods

Trend»Extfapolation Methods - This is a simple and frequently

used method of projecting population to extrapolate

*A Tist of all areas for which a Special Census was made in 1975 is in
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recent trends into the future. The assumption is that the
forces responsible for population change in the past will
continue to behave in a similar way in the future.

Step Down Methods - A second general set of projection

alternatives is to use projections developed by others
and then to derive an estimate for the study area based on
the estimate for the larger area.

Ratio to Employment - Another apprdach, if baseline employment
projections (projections without the refinery) have already

been made, is to assume that the ratio of population to employ- -
ment will remain constant and to prcject population based on
the emplioyment projection.

Cohort SurVival Methods

Cohort survival methods follow the number of persons in a
set of agc-sex groups or cohorts and then apply survival rates, birth'rates,
and migration assumptions to trace out the change in population over time.
Although the mechanics of the cohort survival models are complicated, their
logic is straightforward, and the questions at issue center on determining
migration. '

Some cohort-survival models assume no migration, others
extrapolate past trends, while others use employment to help determine
m1’gur‘a1:1‘on.'-Increasing1y,~ methods are being standardized that pursue the
third option of letting employment influence migration. The technique is
built around three analyses: '

Demographic Analysis - The demographic analysis begins with
county population, disaggregated by age and sex. Age and sex
specific survival rates are applied to each cohort (i.e., each
age/sex specific group) to compute the effect of deaths on

the county population. Age specific fertility rates are then
applied to the females in each age group to estimate the number
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of births This procedure yields an estimate of what 1s referred
to as the "survived" population of the county.

Further adjustments are made in the demogfaphic submodel if
there are special subbopu]ations with distinct demographic
characteristics or if there is migration into or out of the area
related to factors independent of Tocal labor market conditions
(e.g., retirement migration).

Economic Analysis - The function of the ecoﬁomic analysis is

to prdject employment on a place-of-residence basis. Frequently,
economic base techniques of the type discussed in the Economic
e]ement.of Section 3.9.3.1 are uséd.

Labor Market Analysis - The population calculated in the
demographic analysis and the employment estimate calculated in
the economic. analysis are the principal inputs into the labor
force and migration process. The locally available supply of
Tabor is calculated by applying age/sex speéific labor force
participation rates to the population. If the supply of labor
is in balance with projected employment, no migration is assumed
to occur. If, however, there is an imbalance, inmigration or
vutmigration is assumed to occur until the imbalance is eli<’

" minated.

Because of the number of calculations required, cohort-surviva1<
analysis is impractical without the aid of a computer. At the same time,
if the planner is going to keep track of the age and sex structure of the
Fopulation, some form 6f cohort-survival analysis is necessary. The option
of using an existing state or regional model for this purpose is, therefore,
very attractive if something more than trend analysis is going to be attempted.

Land Use or Dwelling Unit Multiplier Methods

Another population projection method frequently used in city
or subdivision planning is the Land Use Multiplier Method. Here, the problem
is not seen as one of examining the viability of a given size population in
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terms of the number of jobs available to support that population. Rather
it is assumed that development potential exists and that the constraining
factor on growth will be the supply of developable land. The projection

process moves, therefore, from land avai]ability to assumptions about the
density and mix of residential development to multipliers for population

based on the number, type, and size of units. '

Methods of Projecting Population with the Presence of a Refinery.

Projection of the demographic impact in the presence of a proposed
refinery has to be based directly on an estimation of the employment impacts
due to the proposed refinery. This section will be divided, therefore, into
three subsections: The first deals with construction worker impacts, the

second with operating worker impacts, and the third with impacts due .to
nonbasic employment. In éach case there are good primary data on family
characteristics of the relevant populations of workers. The eésentia]
issue is the extent to which the work force will be made up of existing‘
residents of the area as opposed to requiring inmigration of workers
into the area. Analysis of this issue for the construction warker
‘population was already examined in the Economic section. Here it will
be necessary to examine the demographic implications of construction
worker migration and to explore the more difficult case of the operation
and the nonbasic workers.

The extent to which nonlocal workers will be required depends
principally on the skill levels and availability of Jabor-on the one
hand relative to the occupational mix and level of labor demand on the
other. What makes the issue more difficult is that the time period. for
which labor market conditions have to be evaluated is likely to be
several years in the future. Without a cohort-survival model ‘to keep
track of the size of the projected labor force and explicit employment
'projections to estimate the demand for labor, it:-is difficult to do more
than make an informed conjecfure about what the supply/demand balance
may be at some future time. ' |
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Construction Worker Demographic Impacts

Because the local/nonlocal mix of the ccnstruction workforce
affects the size of the economic mulipliers, the considerations
relevant to its determinétion where discussed in the preceding Economic
section. Study area population increases will only occur to the |
extent that the construction force is made up of nonlocals. Various
case studies have found the total population influx per 100 nonlocal
workers to vary significantly by region and type of facility. Therefore,
as the project startup approaches and as more information becomes available,
careful thought should be given to the reasonableness of the démograpﬁic
assumptions utilized in the initial projections. The major variation
occurs in the split between married workers with family present relative
to those with family absent. Much of this variation may be able to be
anticipated by the planner based on the availability of housing in the
study area. ‘

Operation Worker Demographic Impacts

The local/nonlocal composition of the operating pef{od work-
force can be dealt with in the following way.

First,'consider the nature of the jobs. Some percent of the
jobs may be sufficiently technical that workers are sure not to be
available locally. If so, these workers can be assigned as nonlocals.
The remaining jobs would presdmab]y be accessible to locals depending on
supply/demand conditions in the local labor market. ‘

_ Second, if a éommunity has been growing steadily and there is
no compensating reduction .in basic employment, then most of the remaining

operation workers would have to be nonlocal. If the community has not
been growing rapidly, then some of the increase will come from new entrants

to the labor force, some from the unemployed, and some from other jobs.*
Nevérthless. the operation jobs tend to be very attractive in the local

To the qx?ent that they do come from other jobs, nonlocal workers
may move in to take the original job so there may still be 2 positive
effect on population. 192



labor market and a 50 percent local ratio for the operation workforce that
is not too large relative to the area of the activity seems reasonable
(although this percentage is likely to fluctuate with respect to the size
and type of c?mmunity/county).

Nonbasic Worker Demographic Impacts.

The local/nonlocal mix of the employment induced by the construc-
tion and operating period employment will be influenced by the same
factors discussed above in the context of the local/nonlocal mix of the
operating force. If the local ecohomy has been growing and if job .
opportunities have been sufficiently available so that labor force parti-
cipation rates have been increasing, then nonlocals are likely to be
reqdired to_meet fhe increase in noﬁbasic employment.

In the examples worked out for the hypothetically proposed
refinery in the Economic subsection of Section 3.9.5.1, increases in
nonbasic employment were estimated based on the principle of sustainable
nonbasic employment growth. The estimated increase in the example was -
on the order of 950 to 1150 during the construction period and around
680 nonbasic jobs during the operations period. An adjustment will have
to be made, however, because a significant percent of these jobs will
end up being held by additional workers in families already present in’
the area. The suggestion here, therefore, is that if local labor market
conditions are assumed to be tight, (i.e., the unemployment rate is low
and employment has been increasing) one nonlocal mé]é may- be assumed to

> This assumes that the

inmigrate for each two nonbasic jobs-available.®
second nonbasic job will be taken by other labor force entrants already

in the area or who have accompanied new inmigrants to the area.

Summary of Demographic Impact Methods

~ The analysis of demographic impacts of a proposed refinery always
requires three major conceptual steps. First, it is necessary to calculate
the total employment increase, both basic and nonbasic, associated with the
proposed refinery. Second, assumptions have to be made with respect
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to the local/nonlocal composition of the workers that will fill the

new jobs. Third, demographic characteristics have to be ascribed to the
nonlocal workers and their families so that the total change in the size
and structure of the population can be calculated. The purpose of the
discussion in the preceding sections has been to explain, some of the
different ways in which each of these conceptual steps can be approached.

As part of the discussion of methodological alternatives, a
framework has been constructed which illustrates how an economic base
type approach could be combined with assumptions about local/nonlocal
composition and about demographic characteristics to study the demographic

implications of a proposed refinery. This example should be firmly based

on (1) empirical data, (2) judgment of the analyst (local government), and
(3) the specific conditions of the particulate planning problem; therefore,
since there are subjective decisions to be made Qith the approach, only the
procedure for performing this process is presented here. The discussion
above has made it clear that the.effects of a specific project in a specific
area will be unique to that set of circumstances. The purpose of this guide
is to focus attention on the key issues that determine the size of these
effects so that the planner can apply his/Her own judgment on a case-by-case
basis.

Figure 44 shows the conceptual steps followed in the process of
analyzing the impacts of a proposed refinery.

If actual numbers were utilized then they would be based on the
following considerations:

- amount of basic income generated,
- size of the income multiplier,

- local/nonlocal composition of both the construction force
and the operations force,

- marital status and family size of the construction,
operation and nonbasic workers,

- sustainable growth in nonbasic employment, and

- the extent to which nonbasic jobs will be assumed by other
family members of construction, operations or nonbasic employees.

194



FIGURE 44 CONCEPTUAL STEPS FOLLOWED IN TRACING THROUGH THE DEMOGRAPHIC
IMPACTS OF A PROPOSED REFINERY
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These considerations together with the assumptions which would
be made in the Economic section, determine the total population influx
associated with the cohstruction peak year and an operation period: year.
This population influx can be organized into an interacting framework which
.is shown in Figure 45.

[t must be emphasizéd that the purpose of working through
Figure 45 shows the variables that are the important determinants of the
magnitude of impacts.- The actual results depend on the particulate assump-
tions made. Two that are particulately important are the local/nonlocal
breakdown of the construction force and the amount of nonbasic employment
that will actually occur'during the construction period.

Other Approaches to Demographic Impact Analysis

One inescapable conclusion from working through reviewing the
last example is that.tﬁere are many parts of the economic/demographic assess-
ment process that are both complicated and subject to uncertainty. As a
result, it is not surprising that attempts have been made to come up wi th
simpler procedures that will give usable results. Two of these methods
are reviewed here. The first is summarized in Figure 46 which was prepared

by David Williams for HUD inpact guide entitled Rapid Growth from Energy

Projects.$3

The notable assumptions he made are:

- all construction and operation workers nonlocal,
- employment multiplier constant at 1.6 during construction,
- employment multiplier constant at 2.5 during operation,

- all potential nonbasic employment occurs with 80 percent
of the workers coming from in-migrants who out-migrate after
the peak.

(In the guide, the example included unemployment and population figures for

the construction and operation of-a 2250 M¥ Coal-Fired Electric Power Plant.
For our purposes, the numbers have been removed.) .
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FIGURE 45 SUMMARY CALCULATION FRAMEWORK OF POPULATION INFLUX DUE TO '

PROPOSED REFIMERY
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FIGURE 46 EMPLOYMENT. AND POPULATION IMPACTS
AS ESTTMATED IN THE HUD GUIDE
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Source;

FIGURE 47 EMPLOYMENT AND POPULATION IMPACTS

AS ESTIMATED IN EPA ACTION HANDBOOK

Peak construction year population impact

Peak construction workers times percent single (.25)f ¢
X .25 = ' ' ‘

Peak construction workers times percent married (.75)
times average family size (3.6)
x .75 x 3.6 =

Peak construction workers times construction
worker to service worker ratio (.6) times percent
single service workers (.15).

X .6 x .15 =

Peak construction workers times construction worker
ratio (.6) times percent married service workers
(.85) times average family size (3.6).

X .6 x .85 x 3.6 =

Total population influx equals a + b + ¢ + d.
+ + + =

Operations year population impacts
Operating and indirect basic workforce times percent

single (.15). 15 -
X

Operating and indirect basic workforce times percent
married (.85) times average family size.
x .85 x 3.7 =

Operating and indirect basic workforce times service worker
to operating worker ratio (1. 5) times percent single
service workers (0.15).

x 1.5 x .15 =

Operating and indirect basic workforce times service workers
to operating worker ratio (1.5) times percent married
service workers (.85) times average family size (3.7).

4 ‘ - x 1.5 x .85x 3.7 =

Total Population influx equals a + b + ¢ + d.
+ + + =

Reference 54
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A similar approach is outlined in the Action Handbook: Managing

Growth in the Small Commum‘txs4 prepared by Briscoe, Maphis, Murray and

Lamont, Inc. for the U.S. Environmental Protection Agency. They suggest
a fill-in-the-blank approach which results in the calculation shown in
Figure 47.

The key assumptions on which the Action Handbook'recommendatiohs

are based include the following:

A1l construction and operation workers are nonlocal.

- The employment multiplier is constant at 1.6 during the
construction period and 2.5 during the operation period
(derived from the HUD Guide).

- 75 percent of construction workers are married and they
all bring their families with them. (This is attributed
to the Construction Worker Profile,’® but this source
shows‘that for the average of 14 projects surveyed
there were only 48.9 percent of nonlocal workers
married with family present).

- Al potentjal nonbasic employment actually occurs and
100 percent of the required .nonbasic workers are nonlocal

and immigrate to the area.

Comparison of the assumptidns in the Action Handbook and

the HUD Guide with those made by means of the income multiplier will all
generate different answers. A range of peak construction and operation.

. workforce estimates and population can be constructed to exhibit a

significantly large differential. Consequently, since each method utilizes
different assumptions and a range of projection results, the application

‘of one of these methods to a s}te-specific planning study should be preceded

by an analysis of the respective assumptions with regard to the community
and facility characteristics. From this basis, it is possible to choose the
method which most closely exémplifies the local demographic and economic
profile of thé workforce, popu]atggb,and intrastructure.



Impact Analysis

Population projections must be analyzed relative to the following
criteria. Such analysis will provide comprehensive evaluation of the local
demographic assessment.

" Were baseline demographic projectioﬁs established without the
proposed refinery? Were the projections related to a rea]iitic -
‘analysis of changes in the economic base of the area?

Was thought given to the economic feasibility of the projected
expansion in nonbasic employment?

Was the local/nonlocal composition of the required construction,
operation, and nonbasic workforce analyzed in 1light of projected @

conditions of supply and demand in local labor markets?

Were allowances made for secondary labor force entrants accompanyis
inmigrating families?

3.9.4.3 Facilities and Services

Questions/Issues

The purpose of analyzing facilities and services demand .is
‘to anticipate the demand for facilities and services associated with the
proposed refinery. Conditions projected to accompany the proposed
réfinery compared with the situation that would exist without the proposed
refinery provides a measure of the impact of the proposed refinery on
services and facilities. The principal questions that have to be dealt
with are: '

What will be the qha]ity and the extent of utilization of
facilities and services in the absence of the proposed refinery?

A
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What will be the changes in services and facilities demands
associated with the employment, income, and population generated
by the proposed refinery? '

In Tight of the answers to the first two questions, what new
facilities will have to be built and what new services will

have to be provided?

_ In order to answer the questions and issues, data must be col-
Tected which addresses both the supply of the facilities and services

and the Tocal demand for these items, both curfent]y and in the future.
Derivation of the suppjy data 1s relatively straight furward and essen-
tially involves .compilation of an inventory of the existing facilities
and services and an evaluation of current plans for expansion, potential .
for expansion, and physical limitations to expansion. ‘ ‘

Obtaining the raquired data concerning demand is somewhat more
involved. The demand data is derived from assessing those variables
that are the principal determinants of the facility or service demands,
e.g., school age children in the case of educational facilities and
services, or households in the case of housing demand. These variables,
sometimes referred to as "driving" variables, are generated in the econo-
mic and the demographic analyses described in the preceding two sections.
The third type of information required is a set of “"standards" that
translates the. value of the driving variables into a level of demand
for a facility or service. It is important to recognize that the term
"standards" is used in the most general sense heré to include legislatively-
imposed conditions that must be complied with (e.g., wastewater treatment
requirements), historically observed levels of service or facility pro-
vision, or some locally desired level of infrastructure that has not
been attained historiqal]y but that represents the community's aspira-
tion. The combination of the driving variables and the standards deter-
mine demand which can then be contrasted to supply to determine require-
ments as shown in Figure 48. | |
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FIGURE 48

- and Planned Service and |

lnvenlbry of Existing

PRINCIPAL STEPS IN THE ANALYSIS OF FACILITIES AND SERVICES REQUIREMENTS

Facilities

Demand Determining
Variables: e.g. house-

Standards: e.g., per
»| capita service levels,

holds,
population, income.

Source: Reference 36°

student/teacher ratios

Service and

Facility Needs

g

Additional Facilities and
Services Requirements




A considerable amount of material i¥s available on each of the
major service and facility areas.* The purpose here, therefore, is only

to provide a guide to the analysis of each of the major functional service
or facility areas. ‘

. The following list of facilities and services identify the data .
required to perform an analysis of the existing facilities and services and
determine if they are adequate to satisfy the demands of the projected
future popu]at1on both with and without the ref1nery In addition to
1dent1f1cat1on of the necessary data for the evaluation, ‘the tables also
indicate (1) the possible sources of this intormation; (2) the key variables
influencing the demand for that service; and (3) the standards established
for the operation of each respective component.

HOUSING

Existing Facilities

Type of Information
number of units by type of unit
vacancy rates by type of unit
conditions of units
price of units

Source of Information

Economic Praclices Manual 62 has a useful chapter
on housing market analysis

Additional information is in FHA Techniques of Housing
Market Analysis, U.5. Dept. of Housing and Urban Develop-
ment, Washington, D.C.

Decennial Census

Local mortgage lending 1nst1tut1ons (Savings and
Loans, Commercial Banks) :

Primary data survey or aerial photography

County Assessor's Office

'*References 55-62
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Projection of Impact

Driving Variables

Number of nonlocal construction workers -- the best
data on actual distribution of housing types by non-
local construction workers is from a combination of
survey data from Bureau of Reclamation and Corps of
Engineers Projects. The data are summarized in an
appendix to: Chief Joseph Dam, Community Impact
Report Update III, Conditions at Peak Impact. From
these data, the estimated distribution is 20 percent

. single family, 15 percent multifamily, 40 percent
mobile home and 25 percent temporary 1nc1ud1ng travel
trailer, camper or sleeping room.

Number of households associated with population influx
of nonlocal operations workers and nonlocal nonbasic
workers -- can be estimated as number of nonlocal male
operations workers plus number of nonlocal male nonbasic
workers. Estimated distribution of type of unit is 50
percent single famih;9 15 percent multifamily, 35
percent mobile home.

HEALTH

Existing Facilities

Type of Information
service area population
patient days per year at hospitals

number of beds and sizes of professional staff at
hospital

number of doctors, dentists and registered nurses in
. the community ' :

mental health facilities
ambulance service 7 .
4 nursing home facilities

service area population able to be adequately served‘
by existing health care personnel and facilities

~plans for expansion
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Source of Information
hospital administrator

state and local government health service administrators

Projection of Impact

Driving Variables
population by age and sex ’

Standards 4
. ) ( : B}
4 to 4.5 beds per 1,000 population.>9

A recommended minimum number of health practitioners

is one doctor for every 1,000 persons. In small com-
munities, general practitioners will be most common;

‘thereé should be tew specialists -- a cardiologist,

an anesthesiologist, a pathologist, an internist, and
so forth .-- practicing at the area's hospital. '

To calculate hosBital bed needs, the following formula
is widely used.6

A. Current Use Rate:

Patient Da s P 2
_Days Per Year . . ant use rate

Current Population

B. Average Bed Need:

. Current Use Rate x Projected Popu]afion '= average bed
- 365 ) need per day

C. Bed Need: -y

Average Bed Need Per Day
.80 (occupancy rate)

bed need (for projection yéar)' ,
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There should be about 0.5 dentists per 1,000 population --
about half the number of doctors usually recommended.

There should probably be at least one oral surgeon practic-
ing at the area's hospital (this is common only in rela-
tively rural areas; in larger cities, it is feasible for
oral surgeons to have private offices).

Registered nurses should average 8 per 1,000 and health
support personnel 2.5 per 1,000.95

EDUCATION

Existing Facilities

Type of Information
servjce area population
current enrollment

number of classrooms (elementary, junior high, senior
high) -

number of teacﬁers

number of schools and sizes of sites

conditions of buildings:

description of institutions of higher education
. school transportation system

service area population able to be served by ex1st1ng
facilities and staff .

plans for expansion

indebtedness and fiscal condition of school district

Source of Information
local school administrators

state departments of educatibn
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Projection of Impact
Driving Variables
population aged 5-11, 12-14, and 15-17

Enroliment as a proportion of school age population can
be derived from census data. Usually about .90.

Standards>9

A commonly used maximum student/teacher ratio is 30 to
] fqr elementary schools. There should be a classroom
or its equivalent for each teacher in the school.

An elementary school should provide 90 square feet per
pupil, This includes teaching and administrative

space, libraries, gymnasiums, and so forth. The recom-
mended radius of the service areas for elementary schools
is one-half mile. However, in sparsely populated areas,
this is rarely practical. Some very small towns have

no schools at all and students must be bused to towns
with schools. The recommended minimum size for elementary
schools is 250 pupils. H wever, in small, isolated com-
munities, it is sometimes necessary to provide elementary
schools for as few as 25 students. The minimum size

for an elementary school site is recommended to be 6

or 7 acres. Recreation facilities, such as playfields,
playground equipment, basketball courts, baseball dia-
monds, and 5o forth, should be provided at elementary
schools. -

In larger elementary schools there is an administrative
staff much 1ike that for secondary schools, including
principals, librarians, and counselors. The U.S. Departmeni
of Health, Education and Welfare published statistics
showing that one staff member will be needed for every
eight teachers. For small elementary schools, there .

is usually a principal only, and in very small schools,
there may be only a half-time principal -- sometimes

called a teaching principal. This is often an adequate

and practical arrangement.

A freguently used maximum student-teacher ratio for second-
ary schools is 27 to 1. A classroom.or its equivalent
should be provided for each teacher. 'In secondary schools,
150 square feet per pupil should be provided. The usual
minimum size recommended for secondary school sites is

32 acres; the average size is 40 acres. -
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The recommended radius of the service area for secondary
schools is about 1-1/2 miles. For sparsely settled areas,
such a standard is unrealistic. ~High schools are usually
located in an area's larger towns and students are bused
from surrounding areas. A minimum recommended size for
secondary schools is 1,000 students, but there are cases
when it is necessary or economically advantageous to
provide secondary schools for student bqdies of only
- a few hundred. .

In secondary schools, one administrative staff member
is needed for every eight teachers.

POLICE

Existing Facilities
Type of Infofmation
sérvice area popu]atidn
" number of policemen
number 6f vehicles
office space (square feet)

service area population able to be adequately served
by ex1st1ng personne] and equ1pment

Source of”Information

local police chief and county sheriff

" Projection of Impact

Driving Variables

population

Standard§57-59

Typical standards for small communities in the western
U.S. call for between 1.4 to 3 police off1cers per 1,000
population.
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FIRE

Standards for patrol cars vary from one for each patrolman
to one for every three. The actual number needed will
depend on the town's particular needs and the number

of shifts operated.

For towns with populations up to 30,000, one central
police station is generally adequate For larger towns,
branch stations may be necessary. About 200 square feet
of ¢ffice space is needed for each patrolman. Central
dispatcher facilities are needed for towns of 5,000 to -

- 10,000 or more.

Very small communities (1,000 persons or less) and rural
areas are usually served by the county sheriff's depart-

ment. Some small towns, feeling the need for local police,
hire a town marshal. .

Existing Facilities

Type of Information

service area population

type of department (VoTunteer or permanent and number
of firemen) :

rating of fire department
equipment

capacity of water system and pumping capacity of
equipment

fire department building space (square feet)

service area population ab1e'§o be adequately served
by existing personnel and equipment

plans for expansion

Source of Information

fire chief

Projection of Impact

Driving Variables

dwelling units, preferably by type of construction

dengitv
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Standards59

The table below shows typical fire flow requirements
for various levels of population.

The minimum state size usually recommended is about
5,000 square feet. Each station should serve an area
within a two-to-six mile radius although this may vary
depending on the area's needs.

For small towns (up to 30,000 people), two pumpers, a
staff car, and an ambulance are considered adequate basic
equipment. For very small communities (under 1,000 popu-
lation), one pumper may be adequate. About 20.volunteer
firemen would be an adequate number to operate one pumper,

Volunteer fire departments are usually adequate for towns
smaller than 10,000 persons, as long as there are enough
“volunteers to.operate the necessary fire equipment.

Two full-time firemen per 1,000 dwelling units should be
employed in larger communities (10,000 and larger). For

major cities. five firemen ner 1,000 dwellinas are recommended"

REQUIRED FIRE FLOW BY POPULATIONS!

~

Population - gpm . mgd, Duration, hours
1,000 1,000 1.44 4
1,500 1,250 1.80 5
2,000 1,500 2.16 6
3,000 1,750 2.52 7
4,000 2,000 2.88 8
5,000 2,250 3.24 9
6,000 2,500 3.60 10
10,000 3,000 4.32 10

13,000 3,500 5.04 10
17,000 4,000 5.76 10

22,000 4,500 " 6.48 10

27,000 5,000 7.20 10

33,000 5,500 7.92 10

40,000- 6,000 8.64 10

55,000 7,000 10.10 : 10

75,000 8,000 11.50 10

95,000 9,000 13.00 10

120,000 10,000 . 14.40 10

150,000 11,000 15.80 10

200,000 : 12,000 17.30 10

NCTE : Over 200,000 population, 12,000 spm, with 2,000
to 8,000 gpm additional for a second fire, for

a 10-hour duration.
gpm = gallen per minuce
mgd = millions of gallons per day
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TRANSPORTATION

Existing Facilities

Type of Information
‘elements of the system: by administrative unit, (muni-
cipal, county, state, federal) and by mode (air, rail
highways) .

current level of service: volume, congestion, accident
rates

plans for expansion

Source of Inforﬁation
city engineer or municipal streets department
county commissioners
state and federal highway departments

airport or special transportation district administration

Projection qf Impact

Oriving Variables
dwé]]ing units by type

population

Standards

Transportation planning is a large and complicated subject.
There are.two recently published approaches to the estima-
tion of road and street requirements of development that
would be applicable .to some impact analysis.

Murphy/W11]1ams suggests a methodology orlg1na11y developed
for the Council on Environmental Quality in Costs of Sprawl
(1974). The system requires residential-related street
system requirements based on number of residental units and
then uses the residential-related requirements to estimate
community street system requirements.
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arterials (100 ft. ROW)
co]1eétor$ (60 ft ROW)

minor streets (50 ft ROW)

arterials

collectors

Minor Streets

NOTE :

Residential-Related (Linear Requirement)

SFU x 6 ft/unit + MH x 5.5 ft/unit +
MFU x 5 ft/unit

SFU x 7 ft/unit + MH. x 17.25 ft/unit +
MFU x 13.5 ft/unit

SFU x 47 ft/unit + MH x 22 ft/unit +
MFU x 10 ft/unit

Where ROW denotes right-of-way, SFU denotes
single family unit, MH denotes mobile home
and MFU denotes multi-family unit.

Cmmmunity (Lineal Requirements)

= residéntia] related arterials x 1.76

= residential related collectors x 1.1

-residential related minor streets x 1.1

Action-Handbook: Managing Growth in the Small Communi ty>®

(p. 71), suggest that .04 Tinear miles of streets .(60
ft ROW) be assumed per acre of land developed. This
implies land requirements of .3 acreées for streets for
each 1 acre developed. :

Standards and planning criteria for railroads and airports
are in Planning Design Criteriab®(p. 97). This volume
also contains a significant amount, of information on

street, roads and parking design and on subdivision planning
requirements.

The Manual of Housing/Planning and Design Criteria®l
(p. 97),contains more information on the street and parking
implications of residential development.
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WATER

Existing Facilities
» Types of information
service area population
peak and average daily usage: gallons per day
water supply: acre-feet /year by source
water treatment b]ant capacity: gallons per day
water distribution capacity: ‘ga1lons per day
storage capacity.: gallons
conditions of facilities
service area population able to be adequately served by
existing supply, treatment facilities, storage facilities,
and distribution system -

plan for expansion

“relevant state or local standards for supply, tfeatment,
storage, and distribution

does water meet U.S. Public Health Service Standards and
other relevant state or local standards

\

Sou}ces of;Informatioﬁ
city engineer
county health department
state health department

‘Environmental Protection Agency

.Projection of Impact

Driving Variables
dwelling units

population
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Standardssg.

-from springs or wells.

Class

Domestic use
Commercial,
Public use
Miscellaneou

NOTE :

A water supply standard of- .20 acre feet per person per °
year or 150 gallons per day per capita is often used.

Water supply for small outlying communities usually comes

The standard for adequate stream

or well flow is 1,600 gallons per day per connection.
This is based on an estimate of about 450 gallons per day

per capita-peak usage.

When a town's water is supplied through a reservoir, the
supply figure, normally expressed in acre feet, is based

on average water usage.

In this case, the limiting factor

is the amount of water which can be treated in a day.
When a town's water is supplied through wells and springs,
the 1imiting factor is the amount of water which can be

provided by these sources in a day.

Treatment for well

and spring water usually consists only of chlorination;

sometimes no treatment is needed.

NORMAL WATER CONSUMPTION (gallons per day)59

Normal Range

15-70
10-100
5-20
10-40

——

40-230

industrial use
s Use

TOTAL

Average

50
60
10
25

150

Water treatment plants should be able to process enough
water to meet the service population's peak usage plus

15- percent.

The size and amount of pipe needed for water

distribution will depend primarily on housing density.

215

\



WASTEWATER

Existing Facilities

Type of Information
service area population
peak and average daily usage: gallons per day
treatment capécity: gallons per day
collection system capacity: gallons per day
condition of collection system

service area .population ab1é to be adequately served by
existing treatment and .collection systems

plans for expansion
relevant federal, state or local standards

does treatment meet relevant standardéx

Source'of Information
city engineer
county health department
state health department

Environmental Protection Agency

Projection of Impact

Driving Variables
dwelling units
population

commercial, industrial or public sector

Standards®9

Most small developments in rural areas do not require waste-
water treatment if the soils are suitable for septic tanks
and if the systems are properly maintained.
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Where soils are inadequate or in more densely populatgd
areas, a central wastewater treatment system should be
built. For small communities, or groups of small communi-
ties, a secondary lagoon or series of lagoons is generally
considered adequate. This type of system requires little
maintenance and is practical where land is readily available
and inexpensive. It is not as effective as some other
secondary treatment systems, however. For determining

- lagoon sizes, about .10 acres per 1,000 people is considered

average.

For larger towns, more effective secondary or tertiary '
treatment may be necessary. A general standard for deter-
mining sewage treatment plant capacity is that a peak of

about 168 gallons per day is generated per person.

NORMAL WATER CONSUMPTION (gallons perperson per day)65
Class Normal Rénge Average
Domestic 15-70 50
Commercial, industrial 10-100 65
Public 5-20 10
Miscellaneous ) 10-40 . 25

TOTAL 40-230 150

The table below shows the sewage generation rates for commerc1a]
and public establishments.

59

SEWAGE GENERATION RATES FOR 'COMMERCIAL AND PUBLIC ESTABLISHMENTS

Gallons /Person /Day

Hotels 50 to 150

Motels 50 to 125

Restaurants (toilet and kitchen wastes per patron) 7 to 10
Additional for bars and cocktail lounges 2 '

Tourist courts with individual bath units - 50 to 120.

Luxury camps 100 to 150

Camps - . 25 to .40

Day Camps (no Meals) ' 15 =

Day schools (with cafeterias, showers): 15 to 25

Boarding schools ' 75 to 100

Day workers at schools or offices ‘ 12 to 35

Hospitals 150 .to 250 or more

Factory workers (per shift) N 15 to 35 (

Picnic parks (with bathhouses and showers) 10

Swimming pools and bathhouses 10

Drive-in theaters (per car space) 5to 10
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Theateré (per seat) , ' 5

Places of assembly : 3to 10
Airports (per passenger) ' 3to 5
Self-service laundries (per wash) 50
Stores (per toilet room) 400
Service Stations (per vehicle served) 10
Gallons /MDay
1000 sq. ft
Hotels ’ : 600 to 1,100
Office Buildings _ 100 to 500
Department Stores - -100 to 400
Apartment Hotels 200 to- 400
Gallons /Day /Acre
Light Industry 14,000 .
Hotels, Stores and Office Buildings 60,000
Markets, Warehouses, Wholesale Establishments 15,000
High-Cost Residential ' : 7,500
Medium-Cost Residential 8,000
Low-Cost Residential . 16,000
NOTE: A minimum capacity for most secondary or tertiary treatment
plants is the ability Lo treat one million gallons per
day.

A minimum number of employees needed to operate and maintain
a secondary or tertiary treatment plant in a small community
is considered to be 6.5 persons.

The total length of pipe‘for the sewage collection system
depends on housing type and density.
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SOLID WASTE

Existing Environment

Type - of Information
service area population
current dsage
capécity of dispo§a1 site (acres/year)
adequacy of co]]ection-equipment

service area population able to be adequately served by
existing site and collection equipment

plans for expansion
relevant federal, state or local standards

does site meet relevant standards

Source of Information

city engineer v
county health department

state health department
Environmental Protection Agency

Projection of Impact o

Driving Variables

dwelling units
population .
nature of commercial/industrial activity

. Standards®9

Standards for solid waste disposal sites vary from state

to state, but most states now require sanitary landfill
sites for all communities. It may sometimes be most practi-
cal for counties with several very small communities to
establish a system of landfill sites which are shared

by several communities. .
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Assuming that five pounds of waste per capita are generated
each day, that the waste is compacted, that the fill depth
is seven feet and that two-thirds of the site is covered

by solid waste, approximately .21 acres per 1,000 persons
is needed each year for sanitary landfill.

For solid waste collection in small communities, one collec-.
tion vehi¢le serves about 3,000 dwelling units. Se for

each 1,000 units, 33 percent of one truck and 2,148 person-
_hours are needed per year.
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PARKS AND RECREATION

Existing Environment

Types of Information

service area population -

J

current usage

description of faﬁi1it%esz

number of sfaff

servicé area popu]atidn able to be adequately. served

plans for expansion

Sources of Information

city and couhty departments of parks and recreation
state outdoor recreation coordination committee-
Heritage, Conservation and Recreation Service

Projection of Impact
Driving Variables

population
characteristics of population
statutory requirements

-

Standards

Municipalities usually provide public recreation facilities
for their residents in the forms of parks and playgrounds.
The need for recreation and park space is related both

to community type and density. For incorporated communi-
ties except central cities and suburbs, playgrounds serve
an area within one-half mile, and neighbarhood parks,

an area within one mile. Outlying communities usually
have community parks which should, ideally, serve an area
within two miles. In urban areas with high population
density, the same facilities serve smaller areas: 3.8
mile for playgrounds, 3/4 mile for neighborhood parks

and 1-1/2 miles for community parks.

The amount of land in parks in towns of less than 10,000

populatio depends on donations of land, preferences: of
residents and the municipal budget.
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RECREATION FACILITY AND PARK STANDARDS (TOWNS OF 1,000 to 25,000)

Popu]ation No. Acres No. Acres No. Acres- - Recreation Facilities

Served Playground Parks Sport Fields . Recommended
1,000 172 112 4 1-1p2 2 basketball courts
2,000 : 1. 3 3 4 basketball courts

-—

tennis court

3,000 14122 4-1/2 4-1/2 6 basketball courts
tennis court
1 softball field

—

8 basketball courts
2 tennis courts
1 softball field

4,000 . 2 6 6

5,000 - 2-1/2 7-1/2 7-172 10 basketball courts
. 2 tennis courts
1 softball field
1 wading pool

6,000 3 , 9 9 12 basketball courts
- : 3 tennis courts
2 softball fields
1 baseball field
1 wading pool

10,000 . . 5 15 15 20 basketball courts
: ' ‘5 tennis courts
3 softball fields
1 baseball field
1 25-yd swimming pool
2 wading pools

15,000 7-172 - 21 - 21 28 basketball courts
7 tennis courts
-5 softball fields
2 baseball fields
1 25-yd swimming pool
3 wading pools

20,000 10 30 30 . 40 basketball courts
‘ 10 tennis courts
6 softball fields
- 3 baseball fields
-1 50-yd swimming pool
4 wading pools

222



Population  No.Acres No.Acres No.Acres Recreation Facilities .
Served Playgrounds? ParksE_ Sport Fields Recommended -

25,000 12-1/2 37-1/2 37-1/2 50 basketball courts
o ' 12 tennis courts
softball fields
baseball fields
50-yd pooli(indoor soutdoor]
wading pools
golf course(9 or 18 hole)
football field
. | community center
NOTE: 4It is assumed that some playground equipment, e.g. swings, will be
provided. .
DIt is assumed that picnic tables will.be provided in parks.

" CFor larger communities, the standards for playgrounds and park sizes
are shown below.

— ad et N —a 0O

PLAYGROUND AND PARK SIZE STANDARDS (CITIES OF 30,000 OR LARGER)59 '

Playground Neighborhood Communi ty

| | : Size Park Size Park
' E%gj of ‘ (per 1000 d.u.) (per 1000 d.u.) {per 1000 dfu.) *
Central City
30,000 or more _
éopu1ation) ; 20.0 acres : 1.7 acres 2.5 acres
| Mature Suburb
30,000-100,000
éopu]ation) 2.5 acres 2.1 acres 3.1 acres
Mature Suburb |
100,000 or more .
éopu1ation)‘ 2.3 acres 1.9 acres 2.9 acres
Suburb . 0
30,000~100,000 - , . )
éopulation 2.1 acres 1.8 acres 2.7 acres

d.u. = dwelling unit
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The size of the park maintenance staff depends largely

on the size of the area to be maintained and the climate
(areas with cold winters usually need less recreational
maintenance staff in the winter than do areas where the
weather is warm all year). In very small communities with
little park land, only part-time ma1ntenance may be
required.

For towns of 10,000 to 30,000 population, from 0.3 to _
0.45 full-time workers per 1,000 population are needed.
For towns of 30,000 to .100,000 recreation employment
réequirements range from 0. 5 to 0.6 full-time workers per
1,000 population and 2.4 part-time workers per 1,000
p0pu1at1on For cities larger than 100,000 popu]atlon
0.6 to 1.0 full-time workers per 1,000 are needed along
with 1.5 part -time workers per thousand '

224



LIBRARY

Existing Environment

Types of Information
;serviEe area population
current‘usape
number of buildings and amount of §paée (square feet)
“number of volumes and periodicals
lTinear feet of shelving
other library services (film lending, bookmobile, etc.)

‘service area population able to be served adequately
by existing facilities and staff

plans for expansion

Sources of Information

Local librarian

Projection of Impact

Driving Variables

Population B

-~

Standards

The fo]]ow1ng table sets forth standards approved by
the Public Library Assocwat1on for small libraries:
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Population

Under 2,500
2,500-4,999

.5,000-9,999

25,000-49,999

GUIDELINES FOR SMALL LIBRARIES62

Size of Book Collection

Total Floor Space

10,000 volumes

10,000 volumes plus 3 books
per capita for population
-over 3,500

15,000 volumes plus 2 books
per capita for population
over 5,000.

50,000 volumes plus 2 books

per capita for population
over 25,000

226

2,000 square feet

2,500 square feet of
0.7 sq ft per capita,
whichever is greater

3,500 square feet or
0.7. sq ft per capita,
whichever is greater

15,000 sq ft or 0.6
ft per capita, which-

- ever is greater



GENERAL GOVERNMENT

Existing Environment

Types of - Information

Source

description of government organizational structure

public administration personnel and facilities other
than those identified in the preceding functional categories

service area population able to be served by eXisting
facilities and staff '

plans for expansion
of Information

local government officials

Census of Governments

Prqjection of Impact

Oriving Variables

population

Standards

The level of local governmental service is determined

by the services demanded by the government's constituents
and by the authority granted by the state govérnment. '
In very small towns (1,500 persons or less), there is
frequently no paid staff at all; alil necessary government
work is done by volunteers. In towns up to 5,000, there.
may be only a part-time clerk and a part-time mayor.

Standards for general government vary widely from state

to state; therefore, it is recommended that the state
averages for services and employment for-towns of approxi-
mately the size of the subject town be determined. Compari-
sons can then be made and adequacy assessed.
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3.9.4.4 Land Use

Questions/Issues

As the impact assessment process continﬁes from economic to
land use analysis, the assessment process becomes increasingly closely
tied to the planning process and the questions and issues begin to change
in their‘emphasis from what will happen to how will it happen. The issues
that ari§e in land use impact analysis are of four basic tyees: .

What are the direct and indirect land use requirements of the
proposed refinery?

What is the comparibility of the projectedxrequirements with
existing. physical conditions - both natural and man-made?

What is the compatibility of the projected requirements with
the expressed wishes and intentions of the local citizens?

What mechanisms exist by which to influence or control actual
land development associated with the proposed refinery in a
manner that respects local desires and that takes full account
of existing physical conditions?

General guidelines are presented below to help deal with these
~issues. In the course of examining wéys in which to describe the existing

environment and to project impact, frequent references are made to
certain key sources of additional information.>4> 60, 63

/

Existing Environment

The first step in the land use assessment is to define the study
area which is appropriate for the size of the project and which includes
the area within which all, or the most significant, potential land use
fmpacis will océur} In addition, mapping requirements of other human
and natural environmental studies should be considered.
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%o]lowihg the delineation of study boundaries, base map(s) should
be developed. These maps serve as the point of reference for all subse-
quent mapping and overlay materjals. Furthermore, the maps should include
basic topographic and man-made features, such as roads, structures, and
~ Jjurisdictional boundaries and be accompanied by a written description of
the area. o '

It is suggested in the Rural and Small Town Planning Manual
that a classification system for existing areal land uses might include:

~

residential
commercial
industrial
public
agricultural
recreation
forest

open land
surface water

Urban Planning and Design Criteria - éuggests additional sub-
classifications that may be relevant for more urbanized areas when land

use patterns are more complex.

The basic reqqifement in developing a land use classification
scheme is that it be appropriate to the study area. This means that -
important 1o€a1 uses be distinguished, but that no .more detail be
introduced than is necessary.

In addition to areal land uses, linear land uses should also
be mapped. These would include:. '
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streets and highways

railroads

canals

transmission lines

pipelines

utility or municipal rights-of-way

Projection of Impact

Projection of land use impacts, as with the other steps in the
assessment process, requires that projections without the proposed refinery
be compared to projections with the proposed réfinery. In both cases, in
order for the land use projections to be plausible, they must be tied back
to the economic and demographié projections.

' Projections_Land Use Requirements Without the Proposed Refinery

Projecting land use requirements in the absence of the proposed
refinery requires-use of the baseline economic and demographic and
facilities/services projections that have already been discussed in the .
previous sections. If explicit population and facility services estimates
have been made, it will be possible to make equally specific assumptions
about Tand required for residential and commercial uses and for the
sites for new facilities. If the baseline projections are built around
a more general extrapolation of trends, it may be possible to deal with
projected land use in the same general way. In cases where there is
Tittle or no growth in the baseline projections, this is definitely
the case. In cases where commercial, industrial, and residential land
uses are expanding, the situation will be more complicated and specific
- consideration will have to be given to underlying land requirements, to
potential development areas, and to the expressed wishes of local residents
with respect to the development plan of the community.

The implication of the above is that the ideal situation for
the consideration of the impact of a proposed refinery is one in which a’
careful land use plan.has already been done which realistically reflects
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the physical conditions that shape the development options of an area
and also reflects the desires of the residents regarding which of the
options they wish to pursue. If such a planning effort has not been
undertaken, the propsect of-planning for a large proposed refinery may
serve as the catalyst to initiate the process.

Projected Land Use Requirements with the Proposed Refinery

Projecting land use requirements with the proposed refinery
usua11y will be accomplished by estimating the direct and indirect
requirements associated with the proposed refinery and then adding
them to the baseline projections. The first step will require careful
analysis of the direct land use requirements -of the proposed refinery
both during construction and operation periods. Consideration will
have .to be given to the construction site, to supply depots, and staging
yards, to access roads and parking, and to auxiliary facilities for
power generatidn, power transmission, water supply or water treatment.
Site development plans will ultimately be available from the developer,
but in the early stages of the planning process it may be difficult to
get well-defined plans. In this case, direct interviews with the
architect/engiheer, or observation of procedhres at similar sites
elsewhere may be sufficient to establish a set of working assumptions.

After the land requirements associated with the site of the
proposed refinery have been analyzed, the next step will be to estimate
the residential, commercial, and public.facilities requirements neces-
sitated by the population influx associated with the proposed refinery.
The Action Handbook: Managing Growth in the Small Community®" presents

~a set of estimates of land requirements that may be useful in establishing
order of magnitude estimates. Each of these estimates (reproduced in
Table 32) requires close scrutiny before physical planning commitments
are made. Nevertheless, for long-range planning purposes, they provide -
a useful starting point. As the planning processes associated with
residential,. commercial, and public facilities expansion become more
concrete, it will be possible to refine the earlier estimates and to

~deal more specifically with the geographic location of the expansion.
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« Impact Analysis

Land use impact analyses are closely interrelated with community
planning. Any given proposed refinéry and its associated economic and
demographic consequences require space. A]thodgh the amount of spacé
required will be somewhat variable, the real f]exibi]ity comes in
locating that space with its resulting impact on the remainder of the
community. Land use is the surface expression of the combination of
economic, demographic, and social forces working together within the
framework of a complex natural environment. Therefore, when evaluating
land use impact analyses, the f011owing factors shdu1d be kept in mind.
First, land use projections with and without the proposed refinery must
be tied logically to économic/demographic analyses. Second, land use
projections must be compatible with characteristics of the natural
environment sas well as with ekisting or planned man-made uses. Third,
-land use projections must reflect the priorities of the community with
respect to the way in which the citizens wish development to proceed
within their community.

TABLE 32

Land Requirements Per 100 Persons
Permanent Population Influx

Acres

Elementary school : .28
Sccondary school 37
Water supply .10
Sewage treatment - . .10
Housing : : 6.38
Police .006
Fire .007
Medical ' .025
General government .003
Solid waste - .167
Parks/ Recreation : 1.00
Libraries 014
Commercial land . : 117
Industrial ' 1.20
Subtotal §.72.

Streets (.3 of subtotal) ' 2.92
‘Total Acreage , 12.64

Source:  Reference 54
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3.9.4.5

Fiscal

Questions/Issues

Fiscal impact analysis has historically been an important

component of the planning process, especially with respect to the evaluation

of urban development proposals. The fundamental question concerns the

effect of a given refinery on the expenditures and the revenues of local

governmental units. This effect, the "net fiscal impact," is certainly

not the only consideration in evaluating the desirability of a particular

proposal, but is impoktant,.especia]]y in the eyes of local government

planners and elected officials.

useful.

The questions that must be answered are the following:

What will be the effect of a given proposed refinery on the
public expenditures of local governmental units? '

What will be the effect of a given-proposed refinery on tax
revenues that will accrue to local governmental units? What

| will be the effect on other sources of funds for which the

governments may be eligible?

In Tight of the expenditure and revenue effects, what is_the
net fiscal impact of the proposed refinery? 4

In addressing these questions, three refercnces are particularly

54,57,62

+ Existing Environment

Description of the existing fiscal environment requires an

evaluation of current expenditures, revenues, and indebtedness.

. Expenditures

It is necessary to collect data on expenditures by function,

on both current and capital account, for each jurisdictional unit in the
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study area. It is useful to have this data for the fiscal year that
includes the first half of the last census year (so that relationships
can be estab]ished between census and budget data’) and for the most
recent fiscal year for which actual expenditures are tabulated. Consoli-
dated budgets will generally be available for all jurisdictions in the
state auditor's office, a]thodgh it will sometimes be necessary to go
directly to the financial officer of the Jurisdictional unit for
information.

In some states, and for some units of government, data will
be available in a secondary source that summarizes the budgets of all
school districts in a state or of all counties or municipalities.
If these data are available, it allows comparisons of the following type
to be made. The first step is to put the data into a .form-that allows
comparisons of the expenditures of different local jurisdictions to be
made. This can be accomplished by putting the data into a per capita
(or per studenty form which can then be plotted on a graph with expendi-
tures per capita on the vertical axis and population on the horizontal
axis.

Revenues

As was the case with the expenditure data, it is useful to
collect the revenue data for the fiscal year that includes the most
recent year for which year-end budget documents are available. The state
auditor's office will usually be- the most likely location to find all
the information in one place. With revenues, however, additional help
can often be found in the publications of non-profit organizations designed.
to represent the interests of taxpayers. These organizations publish
aﬁnual documents that summarize a-1arge amount of fiscal data for the
state in which they are located.

Indebtedness and Overall Fiscal Condition

An initial task is to describe the bonding capacity .of each
of the jurisdictional units in the study area.together with their current

levels of indebtedness. These data are available in the =nurces fraom
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which the expenditure and revenue data are obtained and are an important
consideration when capital facilities impacts are studied.

A final task is to provide perspective on the overall fiscal
condition of the jurisdictibnal units in the study area. This is somewhat
more difficult than it sounds since no conclusions can be drawn by looking
at the budget itself. The question at issue is whether the local public
sector has been able to afford an appropriate level of public services
and whether they appear to be able to continue to do so in the future.
Thus, the inventory data on public facilities and services go a long way
to answering the question of overall fiscal condition. Some additional
insights can be gained, however, by complieting an anaiyses of the
revenue and expenditure data. '

An indication of the pressure on Jocal governmental units can
be 1nferred.from the level of the mill levy, since it is the major tax
rate over which local officials have discretionary control. If the
following symbols are defined,

c = total expenditures on current account

PT = property tax revenues
TV = taxable valuation
m=mill levy

. 0T = other taxes !
GT = intergovernmental transfers
OR = other revenues

the necessary equality of expenditures and revenues can be expressed as
E =PT + 0T + GT + OR.

Further, since prbperty tax revenues are the product of taxable valuation
times the mill lévy, the equation above can be rewritten as

E = meTV + OT + GT + OR.
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Thus, the local fiscal planning process can be characterized
as starting with projections of non-propérty tax revenues, intergovern-
mental transfers, and taxable valuation and then balancing the benefits
of higher expenditures with the costs of having to raise the mill levy.
In general, the higher the mill levy (especially if it is high compared
to that in similar jurisdictions) the more fiscal pressure the l1écal
government is under.

This information can be presented in two ways. First, it is
useful to compare the mill levies for the units in the Jocal impact area
with average levies in the state. Second, it is important to know whether
the mill levies have been changing over time, and, if so, to get
an indication of why. This can be approached by taking the budget
data for the most current year (t) and comparing the changes and the
relative 1mportance of the different revenue sources to data from the
last census year (tc). Jhe information is even more easily interpreted
if it .is put on a per capita basis (POP) for the two years. Thus, the
.ij]fdwino informaFion ﬁou]d be presented:

. ) ‘
"~ These data will show clearly which revenue sources have been

keeping up with the rate of growth of population; what has been happening
to expenditures per capita; and what the resulting effect has been on

the mill levy. For example, expenditures per capita, taxable valuation
per capital and other tax revenue per capita may all have been remaining
steady, but intergovernmental transfers per capita might have fallen
causing an increase in the mill levy. Presenting the data in this format

makes it re]ative}y easy to understand the major fiscal forces acting on
each unit.
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Projection of Impact

?rojection of the future fiscal environment, both with and
without the refinery must be accomplished for expenditures and revenues.
The following lists possible projection methods.

Expenditures

57

The FigcalrImpact Handbook examines six methods of projecting

expenditures. Each method is carefully explained, its assumptions examined,
its use demonstrated, and its results evaluated. Four of the most

important are described below:

Per Capita Multiplier Method - This is the most commonly

used method of expenditure projection and involves multiplying
population increments by current per capita cost factors.

The technique is most appropriate when the projected

growth is relatively small compared to the size of the
impacted area.’ '

Case Study Method - The case study method is frequently

used in impact assessments. It assumes that municiba]

* department heads and school administrators best understand
the cost implications of additional population or new
students. These results are then added to the best
existing projections of costs in thé absence of the
proposed refinery. .

Service Standard Method - This method uses standard informa-

tion, like that presented in the Facilities/Services section,
to project personnel and facilities needs for each of a

large number of municipal functijons. The Handbook contains
estimates of manpower ratios for four geographic regions
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for 11 different size categories of places. Current salary
information can then be used to develop labor costs and
other operating expenses can be related to the incremental
labor requirements. Finally, capital costs are related

to operating costs. It should be noted that this -approach
is often combined in practice with the case study method:

Comparable City Method - This method is particularly well

suited to situations in which a proposed action is going
to have large effects on a community's size or rate of
growth. The technique relies on a set of tables that
have been constructed which show how per capita expendi-
tures vary by size of c1ty (from 1,000 to over 1,000,000
persons) and by rate of growth for each of five categories
of municipal services and for school district services.

Revenues

As was the case for the analysis of economic .impacts, revenue
impacts can be divided into direct and indirect categories. The direct
. component is concerned with the tax.reyenue that will be generated directly
by the proposed refinery. (For example, a refinery in a.county will add
to asseSsed'va1u§tion thus increasing the potential property tax income.
If a coal mine is proposed, various governments could receive increased
severance or sales tax revenue.) The indirect impacts are those associated
with the 1hcreased level of economic activity and 1nc1ude_§uch'things as
sales and use tax receipts or receipts from property taxes on residential
and commercial property.

The direct revenue impacts can usually be estimated using data
on the proposed refinery and the existing'tax structure. If the project
will be subject to property tax, then the assessed valuation of the facility
must be determined. Projected construction cost data and the applicable
assessed valuation rates and current mill levy are usually readily available
from the county tax assessor and the state department of revenue.
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Severance or sales taxes are usually collected by the state and
then allocated for various purposes. The distribution formula for the
particular state in which the project is located must be analyzed and
applied to the specific jurisdictions. Severance taxes are usually based
on the value of production although some are on a per unit basis. In
estimating both the direct as well as the indirect revenue flows, particular
care should be taken to accurately show the time lags which are inherent
in many revenue sources. For example, property taxes are usually based
on the previous fiscal or calendar year. It is therefore unlikely that
construction (and its attendant popu]at1on impacts) will precede the flow
of revenues from the impacting fac111ty

Estimation,of the indirect revenue impacts is less straight-
forward. The 'indirect impacts will be on property tax revenue, sales
tax revenue and income tax receipts. The kéy to ca]cu]ating'the property
tax impact is the estimated increase in assessed valuation within the
particular jurisdiction. Assessed ;a1uation per capita can be used
along with the population impact of the proposed refinery to estimate
the change in total assessed valuation. An average. per cabita figure
could be used for other types of property and the two summed together to
yield the indirect impact on assessed valuation.

Estimating the property tax change associated. w1th the
change in assessed valuation is complicated by the fact that the m111
levy is a function of the level of total expenditures in the jurisdiction
relative to the total amount of revenue derived from other sources. If
expenditures are increasing faster than revenues, and if fhere is no
substantial increase in assessed valuation, the revenue deficiency must
be made up by increasing the property tax rate. On the other hand, if
total assessed valuation is rising rapidly, the mill rate may actué]]y
decrease. In essence the property tax rate bridges the gap between
revenue and expenditures.
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Changes in state income tax or in sales tax receipts can best
be projected by estimating the relationship of past receipts to personal
income. Assuming no change in tax rates, projected receipts can then
be tied to personal income projections.

The change in remaining tax revenues may be able to be calculated
by using a per capita figure. The population change associated with the
proposed refinery can then be multiplied by the per capita rate and the
impact on rema1n1ng tax revenues can be determined.

A final revenue category is intergovernmental transfers. These
include income received at the local level from the state government and’
federal revenue sharing. In many instances, state intergovernmental
transfers are the jurisdiction's portion of the sales tax collected by
the state on state property and highway tax returned to the loudl govern=-
‘ment. Other times, however, pass-through grants from the federal govern-
ment or special payments by the state are the source of this revenue and
these are not directly related to the level of activity or growth of the
area.

The second type of transfer is federal revenue sharing which
comp11cates the historical analysis because it did not begin until the
early 1970s. The allocation of this money is bhased an a formula using
such variables as population, income, and unemployment. The amount of
money given to a particular Jocal government is dependent not only on'the
allocation formula but also on economic conditions in other areas of the '
country. In addition, changes in the allocation formula are difficult,
if not impossible, to predict. This is not to say that this revenue
category shod\d be ignored. On the contrary, revenue sharing has been
a major source of income for local governments and an attempt must be
made to project future revenue flows and whether they might- be affected
by the proposed refinery. ' )

The Fiscal Impact Handbook®? presents methods to project some

thirty different sources of revenue. The sources consist of local
~revenues (property, sales, and income taxes, and charges and fees) and

240



intergovernmental transfers. For each of the important sources of local
revenues, procedural guides and examples for projecting source-specific
revenues are included.

Net Fiscal Impact

When the analyses of expenditures and revenues are combined,
the result is an estimate of net fiscal impact. It is important that
‘this be done for each jurisdiction in the impact area and that careful

consideration be given to timing.

Impact Ana]ysis

Assessment of the following concerns will provide an analysis
of the projected impacts. )

Have the changed circumstances under which public services and
facility delivery systems will be operating during the construction and

operating phases of.the‘propOSed refinery been taken fully {into account?

Does the revenue analysis reflect changes in economic and
: demographic activity expected to accompany the proposed refinery?

3.9.4.6 Social

Questioné/lssues‘

‘ Social resource ‘investigations, while often neglected in impact
studies, are a necessary part of the overall environmental impact assessment
process. It is within the context of the social analysis that impacts
from the remaining elements of the human environment are combined and
evaluated. '

Major questions and issues which must be addressed by the planner
in a social impact assessment include the following:
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What is the nature of the existing social structure?

How and to what extent will the proposed refinery change
this social structure?

How will affected persons view these changes?

Description of the Existing Environment

Historical Perspective

In order to understand the existing environment and to assess
potential impacts more adequately, a brief historical sketch of the study
area should be deve16ped. The following is a list of basic categories
and issues, outlined by Abt Ass_ociates,69 which could be considered in an
historical examination of the area:

’

Early Settlement of Planning Area
Circumstances under which {nitia] settlement occurred
First settlers
Dominant values of early settlers
Economics of settlement
Early growth rates
Major events in early settlement
Sources of general influence from outside communities
Emerging economic structure

Emerging social stratification, i.e., social classes or
groups

Sign%ficant shifts in values
Key elements of community life

General Development of Communities to Present Time
Demographic characteristics
Major significant events
Economic picture
Cultural traditions
Political characteristics
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This historical perspective may be obtained from the cultural
resource investigation, if the level of ‘information is applicable. If
the data is collected as part of the social impact study, however, it
should be noted that time and effort spent on this portion of the social
assessment should be kept in proportion with the requirements for the
total study.

Information sources, aside from cultural resource investigations,
will include:

Public records - census, school and town records, county
archives, surveyor's notes, and other state and regional
documents.

’ Privately-owned records - library co]]eétﬁons, newspapers,
family histories and biographies, directories, maps and
local .church and fraternal records.

In addition, interviews with Tocal residents will provide helpful infor-
mation and insights.

A description of the existing social environment follows an
examination of historical information and precedes the imbact analysis.
In general, it will be described both quantitatively (social profi1es).
and qualitatively (community life descriptions). o

Social Profiles

Relevant social characteristics for affected communities and
groups should be collected and compiled as social profiles. Social
characteristics which may be included are: demography, public services,
socia1.well-being, economy, social structure, and community response.’?

In general, collected data will be statistiéa] or quantitative in nature
(for example, average school classroom size, number of types of crime

per capita, percentage of labor force employed and number of organizations
making public statements) and may be displayed in tabular form. This

243



process will -provide a basis for comparison with appropriate county,
state, regional, or national statistics.

Descriptions of Community Life

This qualitative portion of the existing environment déscription
should describe general lifestyles, customs, attitudes, values, and other
typical behavior patterns which, in general, characterize an area or group.
This information is generated to supplement and support the more statis-
tical social profile. The following types of issues, as outlined by Abt

Associates69 could be in¢luded:

Descriptions of various groups making up the community,
The nature of work and leisure life

Important patterns of social life

Changes in politics and institutions

General reactions to various plans

Aspirations for the future

Special variations in any of these patterns by group.

Community and Social Structure Data Sources

_ Data sources can be divided into three principal categoriaes:
(1) primary. data sources; (2) published secondary data sources; (3) local
secondary data sources, usually unpublished. Each source has advantages
and limitations which affect its utility. The following is a brief
discussion of each category. '

Primary data - Interviews with informed respondents, such as

community Tleaders, officials, ard interest group representatives
are important sources of primary information. In addition,
community surveys and other public participation programs can
provide timely, project specific data.
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Published secondary sources - The main advantage of using

published secondary sources is that-they are easily
accessible, and therefore relatively inexpensive to use.
Most university libraries and mahy public libraries contain
census materials and other similar government documents.
Unfortunately, much of the detailed census information
useful for social assessments is available only for
counties, or cities of over 50,000 persons. These two
factors may present difficulties since (1) the boundaries
of impact areas for specific projects seldom coincide with
county or city boundaries, and (2) projects may be built

in rural areas outside of major population centers.
Therefore, these data sometime serve only as rough ap-
"proximations for measuring project impact.

Other secondary data sources - Many additional sources of
secondary data exist which are collected at the local
Tevel from various public offices. Considerations which
affect the usefulness of the information available from
each office include: accessibility and frequency and

accuracy of information recording. Most county records
have guaranteed public access, but special permission
must be obtained to gain access to certain county records,
such as bills of sale, which are considered confidential.
Even if access is obtained, however, the data may still

be difficult to use. For example, raw data are available
for calculating the effect of a project on average housing
values. However, this would require examining each bill
of sale during specific‘time periods and'computing
averages. This procedure is obviously extremely time
consuming. Less precise estimates, based on assessed
valuation, are easier to collect. Accessibility also
depends upon the format of the required information. In
general, data are available in the form of printed docu-
ments, reports, maps, computer output, or books. In
addition, the usefulness of any data depends on the
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timeliness of the information. Some sources collect
information annually, monthly, or as' the data occur. A
final evaluation consideration is the data's accuracy and
completeness. A

Additional important secondary data sources for social
impact analyses are local newspapers and records of meetihgs,
. hearings, and legal proceedings. Although these sources
are not without limitations, they will often be the most
reliable source of information from which inferences can
be made for area values and attitudes and how they change
" over time. '

. Prgjgction of Impact

After baseline social resource information is compiled, projections
of the social environment are made both with and without the proposed
refinery. The following methods can be used to project both 1mpacts.é

The amount of impact on an area by a refinery will depend pri-
marily on two characteristics:

(1) Actua1lrefinery characteristics - What kind of project is it?
What other similar projects haQe been constructed in the areé? Has the
community been affected by other industrial growth? What will the size
and nature of the construction and -operation workforces be?

(2) Community (group) characteristics - How large is the community?
Where is it located relative to the refinery site? What are the community
values?

- Determination of social impacts, poth with and without the pro-
posed refinery and/or other actions, depends directly on input from the
demographic, economic, and services/ facilities environmental elements
discussed above. Projections of changes in community demograbhic, economic,
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and services/facilities characteristics must be determined and placed in
the social assessment process in order to identify resulting social well-
being, social structure, and community response impacts. The interrela-
tionships between these e]éments'may be highly complex.

Following the identification of project impacts on the study
area's social environment, an assessment must be made on the effects of
those impacts, that is, are'they negative or positive as perceived by
the affected communities/groups? For example, is- it desirable to have
new residents in an area? W11l a shopping center disrupt or unify the
surrounding neighborhoods?

Persons conducting a social impact assessment‘must‘work closely
with lTocal residents, groups and communities. They may occur through !
direct contact-(i.e., public participation programs) or through more
indirect contact, such as representative committee groups and agency
contact programs, or through a formal ethnographic study such as Gold”!
‘described earlier in this section. It.is through local contacts and
communication programs that local residents may evaluate identified
imbacts as positive or negative. ‘ ’

- Impact Analysis

Throughout the social impact assessment process, the planner
should consider the following questions.: These questions‘were‘deve1oped
to help the planner evaluate the quality of the assessment of the Soci;]
environment.

Were the impacts addressed in the following terms and situations?
/

- direct and indirect

- long and short term

- among different geographic areas

- among different communities/groups

- - at the individual, neighborhood, community, local,
'regiona1; and/or national level
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How large are the issues surrounding tke project? The bigger
the issue, the more explicit and detailed the impact assessment
should be.

Is the magnitude of impacts identified?

Does the report provide decision makers with adequate informa-
tion for weighing alternatives?

Is the impact assessment methodology documented and replicable?

N Would other persons, utilizing the same methodology, develop
similar conclusions?

3.9.4.7 Cultural Resources

‘The cultural resource investigation is deyeIOped éround two
major components: history and archaeology. The archaeological component
deals with information concerning the life and culture of people who lived
prior to written history, while the historical component addresses people
and events within the recorded past. -

Cu]turél resources are one part of the total environment which
must be considered in an environmental assessment process. It is iﬁportant
that.these resources be identified and included in the process, particu-
larly given their non-renewable nature; i.e., once modified or destroyed,
it is unlikely that historical and archaeological resources may ever be
restored to their original value. - ft,is important that both types of
resources be identified and their values be established before project
decisions affecting them are made.

Historical resource investigations revolve around (1) descriptions
of major themes or periods of development, and (2) the Tocation of areas,
sites, and structures of hjs;oriéa] significance. Archaeological studies
involve the location of siteg.(through secondary source information, ‘
fieldwork and preaictive modeling), and the chafaéterization and classifi-
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cation of remains to determine théir relative significance. The location

of archaeological sites includes investigating locational variables such

as ecological communities, ‘physiographic features, and drainage patterns

(as they presently exist and as they existed historically and prehistorically)

~ The significance of both cultural resources must be considered
Aat a local, regional, state, and national ]evg1. State and National
Registers ofIHistoric Properties must be contacted to determine the
location and status of any designated or nominated areas, sites, or
building. In addition, identified resources must be individually evalua-
ted to determine whether they might be eligible for protection under
Title 106, National Historic Preservation Act of 1966 and other appro-
priate federal regulations. |

Due to the technical nature of the resource identification and.
assessment process, local p]anners-shou]d‘solicit help from area profes-
sionals. The best source of local and/or regional historical and |
archaeb]ogica] expertise will be local universities and colleges.
Additional information sources include: |

.Sfate, county, and local museums

State and local archaeological and historica] societies
State historic preservation officers

National Register of Historic Properties

Federal égencjes: e.g., BLM, USFS, National Park Service.

3.9.5° Management Techniques far Mitigating Socioeconomic Impact
Precipitated by a Refinery Development-

Impact management refers to efforts taken by both the pdb]it
and private sectors to prevent, guide, or femedy the significant social
and economic changes_éssociated with energy or other development re-
lated projects. The construction and operation of a refinery can provide
significant benefits to the population and economy of an area in which |
it is located. There will be expanded employment opportunities, a more
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diversified economy, development of public facilities and services and
the strengthening and s:abilization of the tax base.

The severity of the impacts on communities depend on several
factors including original popdlation size, rate of growth; level of
unemployment, condition of local services and facilities and quality
of planning. Of all these indicators, the rate of growth (attributable
to the development) appears to be the primary indicator of the level of

severity of the impacts.

While the benefits to the community/county/region of a refinery
can be siguific;nt relative to the costs they accrue overtime, whereas
the negative impacts demand immediate attention and moreover are locally
confined. The objective of this section is to provide (1) an overview
of the socioeconomic impact management process; and (2) a concise but
comprehensive set of guidelines for states and local planners in exercis-
ing this process.

3.9.5.1 Components of the Impact Management Processso

The majur cumpunents of the 1mpac¥ management process are the
community's existing functional capabilities, existing planning and _
management capabilities, gcals, impact amelioration requirements, planning
and management needs, potential planning and management resources, and
recommended planning and management strategies.

Existing Functional Capabilities. To determine accurately a
community's ability to manage expected or potential social impacts, two

sets of baseline information are necessary. One of these is data on the
existing capabilities of local governments to provide public services

such as sewer and wéter, rbad maintenance, schools, etc. It is particularly
important to determine the “carrying capacity" of each of the services or
functions the local government is expected to provide. If the service is
presently operating close to or at full capacity, expansion may be required
if the population increases rapidly.
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Existing Planning.and Management Capabilities. The second kind

of baséline information necessary to assess a community's ability to manage
impacts is data on its existing planning and management capabilities.

The extent of these curfent capabilities will direcf]y affect the community's
needs for additional p]ann?ng and management programs to cope with the
anticipated social impacts. Existing capabilities include the presence

of proféssiona] or experienced planning staff, the amount of money avail-
able for planning in the community, and a demonstrated willingness on the
part of the community to take part in a planning process.

Community Goals. A community's current and future goals will

also directly affect its reponses to anticipated social impacts. Such
goals as the amount and direction of desired growth and the quality and
style of life Va]ded‘by a community are critical parameters for impact
management decisions. If a community does not want permanent growth, for
example, then an overload on some existing public service for a short
period (such as during the construction of a project) might be a wiser
planning decision than expanding services to meet the demands of a large
population that the community does not want.

Impact Amelioration Rggyirements. These requirements - which

are determined by the predicted socioeconomic impacts, the community's
existing functional capabilities, and its goals - specify the problems the
community will likely face in coping with the expected impacts. What
additional mitigation or amelioration measures are needed to effectively
manage those impacts will then become apparent. These impact amelioration
requirements might include expanded employment Services, property re-
evaluation, additional housing,.more roads and schools, expanded recreational
facilities, or new community organizations. Detailed specification of
these facilities, .or new community organizations. ‘Detailed specification
of these probable amelioration requirements for a community ‘is the most
crucial step in the total impact management process. |
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Planning and Management Needs. Once its ‘impact amelioration

requirements have been determined, a community can then assess the ability
of its planning and management capabilities to meet these requirements.

For example, will additional professional staff be required to design or
administer programs to alleviate social problems or service overloads?

Do community officials have sufficient expertise to determine how and where
additional revenues may be obtained, and how and where technical assistance
may be available? A community must evaluate carefully its ability to plan
for the expected sodial impacts identified and whatever additional planning
and management needs it will experience as it seeks 'to cope with those '
impacts .

Potential Planning.and Management Resources. If the community
requires additional financial or technical resources to meet its planning
and management needs, potential sources for these resources must be iden-
tified. This is accomplished through a careful examination of all existing
and potential programs available at the state and federal levels, as well
as whatever technical and financial contributions may be obtained frcm the
project developer. The applicability of these programs and their contri-
bution to the local community must also be carefully evaluated.

Recommended Planning and Management Strategies. A1l the infor-

mantion gathered in the preceding steps of the impact management process
feeds into this final component. Based on (1) an evaluation of the need

for impact management or amé]ioration progfams, (2) the capabilities of the
local government to meet these needs,'and (3) the potential availability

of additional planning and management resources, a community can develop

a planning program to manage any expected socioeconomic impacts. This
program should include recommendations for the specific strategies to be
used to manage the impacts, as well as provide overall directions for: future
community development as it copes with a variety of socioeconomic impacts.
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TABLE 33 GUIDELINES FOR SOCIO-ECONOMIC IMPACT MANAGEMENT

1. INVOLVE THE PUBLIC IN THE COMMUNITY POLITICAL PROCESS: If impact management efforts
are to accyrately reflect the goals and needs of a community, citizens must take
part in local political decision-making processes. A community run by a handful
of people or one interest group will reflect only the desires of that small frac-
tion of the community. The public must be convinced that impacts will occur but can
be minimized or ameliorated through a planning process that involves citizens in
identifying both problems and their solutions. R .

2. DEVELOP AND IMPLEMENY A COMPREHENSIVE COMMUNITY PLANNING PROCESS: Comprehensive
planning is vital for coordinated impact management. A comprehensive planning
process can assure that all important social and economic changes are examined
in a systematic fashion. This planning should be an integral part of the overall
decision-making process. ’

3. DEVELOP AND MAINTAIN AN ACCURATE AND CURRENT [NFORMATION BASE: Planning and preparing
for social and economic impacts requires accurate and timely information. Local
officials must be aware of potential data sources and be wtlling and prepared to
collect whatever data will be required to understand the effect of a proposed
project on the community and to meet the resulting community needs. This particu-
larly includes changes chat will affect public service and budget decisions.

4. INITIATE A COOPERATIVE WORKING RELATIONSHIP WITH THE DEVELOPER: Local governments
“snould try to develop a cooperative working relationsnip with the developer so
that they have access to necessary information. This relationship will alse
increase the likelihood that the developer and community will cooperate in devel-
oping planning strategies. A regfonal government or council of governments (COG)
may be in the best position to facilitate an information flow from developer to
affected community. : :

5. IDEJTIFY IMPACTS EARLY: Local and regional government must have sufficient time to
plan for anticipated social and economic impacts. This ihcludes time for any .
needed new applications, time to wait for other governments' budgetary and
funding cycles, and time for the construction of any needed new community facili-
ties. This activity should be performed early to ensure that the impact manage-
ment process will be integrated into the overall community planning and decision-
making processes. In fact, mitigation measures for social and economic impacts
often require more lead time than mitigation measures for environmental impacts.
Thus it is crucial that the fdentification process begin early.

6. FIND AND OBTAIiW ADEQUATE RESOURCES: An important aspect of planning for community
: impacts is knowledge of the resources (including local legal powers) that exist
at the ‘local level and how to obtain necessary additional financial resources
_ or technical aid. Local govermaent should seek this information as soon as it
is aware that potential impacts may occur.

7. ESTABLISH IWTER- AND INTRAGOVERNMENTAL COORDINATION AWD COMMUWICATIONH: It is vital
that reguiar communication occur among all affected agencies so that all can
contribute suggestions and possible solutions to problems as they arise.
Regional governments may be tne most appropriate vehicle for assuring that this
communication takes place. .

.-

Source: Reference 80
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3.9.5.2 Guidelines for Socioeconomic Impact Management*

Thé key elements necessary for successful impact management are
described below. The discussion is divided into two parts: (1) basic
guidelines essential to the effective management of community social and
~ economic impacts; and (2) the interrelationship between the planning and
decision-making processes.

Identified are seven gu1de]1nes that can be used by local off1-
cials and planners to manage the social and economic impacts assoc1ated w1th
refinery developments. The guidelines are summarized in Table 33 and
detailed in a step-by-step discussion below.

Underlying thesé guidelines for impact management are two critical
points. First, to implement the guidelines, local governments may have to
expand their planning and management capabilities. Although the first
three guidelines pertain to ongoing planning efforts in most communities,

* the last four guidelines are project-oriented and may reduire that a
government hire additional personnel or contract outside consultants to
perform needed professional services.

Second. local governments must be able to cope with the uncar-
tainty that accompanies the early stages of most‘large-écale developments.
To meet the needs that will arise when rapid grdwth occurs, the government
must develop plans, obtain funds, and ptssibly build facilities or develop
services before the project beings. And because of the long lead time
required for programs that depend on federal or state funding, local
governments must anticipate their requirements before the nature and scope
of these needs are at all definite. To deal with such uncertainty, commu-
nities must often develop several alternative p]ans, identify alternative
source§ of financing, and prioritize anticipated social impacts.

* Significant portions of this section have been extracted from "A
Impact Assessment and Management Methodology Using Social Indicators
and Planning Strategies," Reference 80.
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Step 1. Involye the Public in the Community Political Process

In many small communities, particularly in rural areas, the people
desire little gdvernmenta1’contro] over or interference with their daily
lives. Hence, local govermment provides few .services of facilities, This
system works well as long as few demands are placed on the public sector. -
However, when a community is faced with a large-scale energy development
project and an influx of people with different values or feeds, it must.
make numerous critical decisions regarding all aspects of its future
growth and direction. Under theselconditions, it becomes imperative that
more citizens be involved in the community decision-making process. With-
out widespread public agéreness and involvement, crucial decisions cdnv
cerniné the entire community will 1ikely reflect tfe interests of only a
small minority of the population. If citizens are not already informed
about and involved in the local political process, local government should
take immediate steps to encourage such participation so that the decision-
making process will consider the concerns of the total community.

Must be Convinced Lhat Lipacts Will Occur. It is not uncommon '

to find some local officials and residents who are so enthusiastic about a
proposed project that they refuse to acknowledge or discuss potential soéial
and economic impacts. Individuals and group§<who desire growth may want

to do nothing to discourage project development in their area, and may

feel that recognition of potential impacts might be interpreted as a nega-
tive response to the project. In addition, they may be convinced that tre
benefits outweigh the negative effects. However, to prepare most effectively
for the changes that will take place (even'théuéh they may be welcome changes),
Tocal officials and citizens must recognize that there will be impacts

with which they must deal. Planned change can be used to effect improve-
ments and to reduce some of the casts of growth for a community.

Must Support the Planning Process. Once the community recognizes

and accepts the fact that social and economic changes will result from the
project, officials and residents must be willing to plan for these changes.
Such planning should include budget analyses to re-examine priorities’, .

land use planning to better control the direction of growth, ard compre-
hencive nlannin? to svstematicallv orovide communitvy services and facilities

255



and to coordinate various elements of the public sector., Citizens and
elected officials should be aware that while change may be used to improve
local services and facilities, such improvements depend on foresighted
planning. Elected officials must Ge willing to participate in planning
efforts and to provide the appropriate mechanisms for implementing suggested
planning approaches and strategies. In addition, community residents

should abtive1y support or even initiate efforts to plan early for the
anticipated impacts.’

Must Develop and Use Communication System in the Community. A
communication network must be established to facilitate the availability
and exchange of information among citizens in communities and the counties

affected by rapid growth. In most communities a week]y'newspaper can be
used by the developer and by local, regional, and state agencies to inform
the public about the nature and progress of the development and the related
community growth impacts. The public also may use this vehicle to express
their opinions and concerns about the development.

Step 2. Develop and Implement a ‘Comprehensive Community Plan-
ning Process

To use their resources most effectively and to develop appropriate
strategies for coping with identified social and economic impacts, affected
communities must have comprehensive planning processes. This process
should be ongoing and flexible enough to deal with whatever changes the
community experiences. Comprehensive planning helps to quarantee the.
effective management of impacts. This process will examine all potentially
affected or changing aspects of community 1ife, from health care and mental
health to the provision of police and fire services and water and sewer
facilities. Moreover, all of these separate elements must be integrated
into a comprehensive plan that treats the total community as a dynamic
interrelated system. -
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Relate Planning to Land Use. Community planners and planning
commissions are usually most interested in land use. When communities are
faced with rapid growth, however, planners and local officials must broaden
their coﬁcern to include many other planning issues. By relating these
other concerns (e.g., projection of project-related revenues and expendi-
tures, the assessment of soci%] and economic impacts, etc.) to land use,
decision makers and planning commissions will understand better the need
for a comprehensive approach to community planning.

Relate Planning to Decision-Making Process. Planning provides

& framework for informed decision-making, To be useful. planning must
relate to and influence critical local decisions when they are being made.
Thus, elected officials and other public servants must support and under-
stand the planning process and work toward its full implementation.

Step 3. Develop and Maintain an Accurate and Current Information

Base*

A local government facing significant-social and economic changes
requires>two types of information. One is'data on existing characteristics, . -
conditions, and trends in the community and the county. The other is
projected data on future characteristics, conditions, and trends in that
area.

An accurate information base is essential if planning efforts
are to effectivé]y identify and implement appropriate measures to cope
with social and ecoromic impacts. ‘Thus a local community should begin to
establish the data baﬁe needed to plan for ard manage anticipated socia1‘
and economic impacts at the time a development project is first announced.

* This step corresponds to the description of the existing environment
with respect to each of the seven human envirenment components described
in Section 3.9.5.
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What to Include in the Information Base. The categories of

information to include in such a data base are Tisted in Table 34. This
information provides a baseline description of the community before the
impacts occur, (i.e. without the proposed refinery). The sources of data
required to satisfy this information base were discussed in the relevant
areas of Section 3.9.5. '

‘Step 4. Initiate a Cooperative Working Relationship with the
Developer ' '

The company initiating a development project is potentially the
most accurate source of information about-the nature, scope, and timing
“of the project. It is important that the developer provide the community
with accurate and timely information on the construction schedule, size of
work force, material transporation needs, tax infcrmation, and other
‘relevant information about the project. It is also critical that the
developer and the local government»establish and maintain a close working
relationship throughout the construction and operatidn of the project,
since all parties generate information that is essential to the others'
efforts. '

While the project developer is likely tn make contact witk affected
communities to establish good public relations, frequently it is still up
to the local government to ask for specific information about the character-
istics of the projert that are needed to antiéipate and pldan for community
1mpact§. Therefore, the affected governments must be prepared to take the
lead in establishing a working re]atidnship with the developer. In some
situations a regional cotincil of governments can play a useful coordinating
role, acting as a mediator for all affected local governments.

The Exchange of Information. It is desirable that the developer

and the community share information and plan for the project together, as
far as possible. Local officials will need various kinds of information
from the developer, such as project construction schedules and labor force
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TABLE 34 SOCIAL AND ECONOMIC INFORMATION DATABASE REQUIREMENTS?

Population C.haractarhtics

Population size by sex, age, race
Degree of urbanization

Family size o

Education attainment

Labor force skills required

Economfc Characteristics

Gross economic income

Economic base/dfversity

Employment/unemployment rates

Job availability and diversity

Job training avajlability

Family and personal income

Cost of living

Retail facilities

Tax base (incluse property, business and
occupation, utility and sales

Comunity Structuyre

Associations
Mass media

Hous ing

Mean market value

Yacancy rate

Housing distribution type

Pudlic housing

Existence of federal or state assistance--
type and amount

Rental scale

Social well-Being

Crime and delinquency
-violent crimes/10U0 population
property crimes/1000 population
arrests for disorderly conduct,. drunkenness
Mental health
number of clinics and contacts by type
Emotional difficuities
numder of incidents truancy/student
population
number of incidents vandal!sm/student
Poverty
proportion of families below poverty line
proportion of families receiving public
welfare

Planning and Administrative Capadbilities

Existence of planning bodies (local and
regional) by type

Number of planners/1000 population

Existence of federal or state assistance

. by type and amount

Total amount of money allocated for planning

Public Services

Government
aymber of mloyees/amimstramrs
total local revenues
total local expenditures/caoita

_Education’

total enroliment by school
capacity by school
number of school districts and boundaries
average Student/teacher ratio
expenditures per student (including
capital ‘maintenance)
Health services
number of hospitals and location
number of beds/hospital
. occupancy rates/hospital
type of emergency services
number of physicians/1000 poputation
number of clinics/contacts and capacity
federal or state assistance
Police and fire protection’
number of offigers/1000 population
fire rating
federal or state assistance
expenditures valuation
Social services-~-public and pnvate
type of service
expenditures per capita
existence of federal or state assistance--
type and amount
Parks, recreation
nymber libraries/museums
acreage, location, type of parks
utilization rates
{ndoor/outdoor recreation type and number
(pools, ball parks, etc.) utilization
rates
nymber of community centers
existence of recreation plan or program -
existence of federal or state assistance
expenditures oer capita
Transportation
availability of public transit
existence of local plan for streets,
© roads, and transit
public parking availability
streets and roads
average daily trips or vehicles/day
expenditures per capita--capital and
maintenance
Public works/utilities
Water .
existence of local plan for water supply
development
expenditures per capita
demand
capacity
number of districts and services boundaries
existence of federal/state assistance
Sewer/sanitation
existence of local plan for sewer system
development
expendityres per capita
demand
capacity
existence of federal/state assistance
number of districts and service areas

(l) To be mst useful, ft {s important to collect these data at several points in time in order to
sonitor the changes resulting from project deveiopment. (Possible data collection periods incluae
one point before project inception and several points during construction. It will be necessary
to collect some data monthly or quarterly once construction begins. }.

Source:

/

Reference 80
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requirements. The developer, in turn, will need to know about local zoning
ordinances, tax rates, and other factors that will affect the project.

The existence of an ongoing working relationship will facilitate the
exchange of such information.

State and Local Powers. State and Tocal governments possess
certain powers that can be used to assure that the developer takes social

and economic factors into consideration and comp1ie§ with applicable
restrictions and requirements. Local governments should be aware of the
nature and extent of 1evefage they can exert through techniques such as
local zoning and comprehensive planning powers, as well as participation
in relevant state or federal decision making.

The Developer's Role. The developer's role in managing community.
impacts is in a state of evolution. It is therefore difficult to make
generalizations about the extent to which a developer will consider local

values and how much responsibility it will assume for providing assistance
for social impacts generated by its project. In the past, developers have
often felt that community impacts were not their responsibility. This
situation is beginning to change, however, and many developers are taking
some initiative in helping communities to manage impacts. On the other

hand, more 1oca1 governments are also demanding that developers assume
responsibility for impacts they generate. The current trend is for the
developer to make early contact with affected communities and to negotiate
the level and tybes of assi§tance it is prepared to provide to the community,

Step 5. Identify Impacts Early

Local governments affected by energy development projects are
particularly in need of early and accurate information regarding the pro-
Jject so thaf they can initiate planning to méet the resulting needs. They
also must begin early to set up a communication process with all affected
parties and interested observers, including appropriate federal and state
officials, as well as the project developer.
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Planning Coordination.' It is essential that small and/or rural

local governments work in coordination with other goverhmenta] agencies,
including regional councils of government, throughout the duration of the
project. The earlier all affected governments are informed of the project,
the easier it is for‘them to establish such coordination. Serious problehs
also can be caused by lack of appropriate notification and identification
of impacts as they occur. This situation causes local goVernments to lose
_critical time needed for their own -planning and budgetary processes, and
for their funding appiicatfons to other governmental agencies. The'regiona1
government can, in some situations, facilitate this coordination and
communication by acting as a clearing house for information.

Coordinate with Other Governments' Budget Cycles. State and
federal governmental levels often do not have the same budget cycle as a
local government and thus may require extensive lead time for any new
funding request. In addition, state and federal agencies may be constrained
in what and who they may fund through pribrities set each year by state and
federal policy makers.

Step 6. Find and Obtain Adequate Resources

Planning for and managing the social and economic impacts

associated with a‘1arge development project requires massive commitments
of personnel time and can require additional financial resources. Many
communities faced with a large project have little idea of how to plan for
the changes and impacts such a project will bring, Lacking familiarity
with the range of potential social and economic impacts, local officials are
likely to have difficulty knowing beforehand what changes to expect and
what resources to seek. This lack of knowledge (and sometimes appreciation)
concerning both needs and sources of additional resources exacerbates the |
problem of coping with the impacts. Thus, by the time community officials
recognize the problems and know what kinds of resources they need, it may

be too late to obtain some forms of assistnace that might have been available

with earlier planning. |
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Adeqyate Staff Time. Most communities faced with the prospect

of an influx of hundreds of construction workers and their families will
spend large amounts of staff time.assessing and p]annﬁng for potential
impacts. For many communities this additional staff time is not easily

made available. Other programs must suffer while people are temporarily ’
assigned to the impact study. One alternative to this procedure is for

the community to obtain additional funding for this planning effort. Another
more jmmediate solution is to solicit citizen volunteers to hé]p with

local data gathering efforts. Such volunteers can make significant con-
tributions to tHe community, if they have professional staff support.

These volunteers can be orgénized into distinct task forces.
The task forces could develop a comprehensive picture of the community
through its major responsibilities of gathering detailed information,
asses;fng impacts in their specific functional areas, and translating
future needs into preliminary community goals. An example of the work
scépe undertaken by a task force for a specific functional human environ-
ment component is exhibited in Table 35. The EPA-Action_Handbook54
has compiled similar task forces to evaluate each primary component of
socioeconomic assessments.

‘Financial Resources. If it is obvious to local planners and

decision makers that a community's existing financial and technical resources
will not be adequate to cope with the predicfed social and economic

impacts, outside additional resources then must be sought. In some cases
these resources may be needed only temporarily, until property taxes on

a project begin coming into a community. Various state and federal pro-
grams are specifically designed to provide community impact assistance.

Most financial assistance is available through federal programs,
while state assistance is usually limited to technical assistance. Major
sources of such assistance are several ongoing federal programs forlwhich
impacted communities may be eligible. These programs include impact
assistagce under the Coastal Zone Management Att; Economic Development
Administration grants for community facilities; Departmert of Health,
Education and Welfare grants for family hea]thAcenters and emergency-
medical serivces; and Housing and Urban Development community block grants.
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TABLE 35 TRANSPORTATION AND CIRCULATION TASK FORCE

CONDUCT AN INVENTORY OF THE CURRENT SiTUATION, INCLUDING AT LEAST

THE FOLLOWING ELEMENTS:

-

Federal, state and local roads in the region, including
size, function, carrying capacity, conditions and hazards.

Other modes of transportation, i.e., railroads, airports,

bus routes, sidewalks, paths, bike paths, horse trails, etc.

Future transportation plans of federal government, the state,
regional agencies and counties.
Sources of transportation revenues. i
Number of parking spaces and location.

Local construction and maintenance programs.

EVALUATE TRENDS AND IMPACTS

Have roads been of adequate capacity and condition?

What changes and trends have occurred relative to transporta-
tion needs?

What impacts would large scale development have upon transpor-
tation facilities and routes? :

. EXAMINE ISSUES RELATED TO TRANSPORTATION, INCLUDING BUT NOT LIMITED

TO THE

FOLLOWING:

Are roads in the area capable of serving future demand?
Are roads in adequate condition?
Do plans of other agencies conform to local plans?

Are there traffic hazards, e.g., dangerous intersections,
railroad crossings, etc.?

Are there transportation needs for special populatioﬁs, e.g.,
elderly, handicapped or youth?

What public transportation needs exist?

What types and sizes of streets are desirable for newly
developing areas? :

How could pedestrian access be encouraged?

DEVELOP MAPS DESCRIBING VARIOUS MODES OF TRANSPORTATION, INCLUDING

CAPACITIES, TRAFFIC COUNTS, AND LOCATIONS OF PLANNED/NEEDED
IMPROVEMENT
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TABLE 35' TRANSPORTATION AND CIRCULATION TASK FOREE
(CONTINUED) '

DEVELOP PRELIMINARY GOALS AND POLICIES,'BASED‘ON THE INVENTORY,
ISSUES AND COMMUNITY NEEDS WHICH WILL: .

.

Insure adequate capacity of roads.
Avoid conflicts among various transportation modes.

Encourage development of alternative forms of transportation,
e.g., public transportation, bikeways, and pedestrian ways.

Assure safety and adequate maintenance of roads.
Serve the needs of all segments of the population.

WRITE A REPORT WHICH DESCRIBES PROBLEMS, ISSUES AND AREAS NEEDING
IMPROVEMENT RELATIVE TO THE GOALS AND POLICIES

RESOURCES

. Federal - Department of Transportation

Source:

State Agencies
Regional Agencies

County - Transportation and Planning Departments
Local Governments

Local Surveys (Utilize college and high school students)
Universities
Studies

-.Regional planning programs
- Multi-state planning studies

Reference 54
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Awareness of Community Limitations. Local governments should

be aware of any limitations in their state regarding local generation of

new revenue sources. Local officials must be thoroughly familiar with their
bonding Timitations and capacities. They also must have knowledge of all
other capital projections in the community in addition to whatever new
facilities will be required by the project work force. They should be
aware that bonding companies won't necessarily speculate witl a community
since large risks are involved in the construction of energy facilities.
Finally, local officials must operate under the constraint that general
obligation bonds depend on voter approval, which is not always easy to
obtain. '

Step 7. Establish Inter- and Intragovernmental Coordination

and Communication with all Affected Agencies

Certain impacts of the development project may create severe
probtems for a community and are likely to raise complex and difficult
questions éoncerning who will assume respcnsibility for the impacts, °
what are the best techniques for forecasting them, what are the most appro-
priate planning strategies for impacts, and what and where suitable sources
of financial aid for the impacts can be found.

v

Make Numerous Contacts. The above guestions become complex

partly because their solutions involve many agencies at all Tevels of
government. This makes it imperativé that local governments .in affected
areas establish and maintain communications with other local and regional
.as well as state and federal agencies involved in local assistance. With-
out such contacts, local government is not likely to know about or take
advantage of potential sources of technical-and financial assistance, or
may not be aware of its responsibilities in applying for such assistance.
Most state and federal assistance is available only to those communities
that apply for funds, with the exception of some revenue-sharing funds.
Presumably, therefore, assistance goes to areas where it is wanted and
needed. However, this arrangement also puts the primary burden on local
governments, which may not know about potential sources of aid or appli-
=ation procedures. Communication with relevant agencies will help local
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governments to best use all potential resources. A regional planning
organization, if there is one, is a logical clearinghouse for such
informatioay and can facilitate communication among local goverrments and
between local, state, and federal agencies. '

Discuss Mutual Problems. It is quite important in large-scale

development situations that the various affected local and regional agencies
talk with each other regarding mutual brob]ems and potential solutions. Any.
agency rivalries which impede an efficient problem-solving operation need

to be put aside when planning -for a project that can substantially affect
the entire community. Well-coordinated local and regional governments,
with representatives who confer regularly with other local and regional
officials and appropriate state and federal officials, are a crucial
requirement for.adequately managing community impacts. Such orgarization

is importént when a local government is requesting funds from new sources
such as federal agencies, and when it is negotiating with the project
developer. It also strengthens the government's position when bargaining
for policies and actions that can directly benefit the community.

Summary

, A1l of the yuidelines presented here have a tempdrd] factor.
If the timing is not correct, it may be difficult to initiate certain
impact management steps. It takes time to formulate plans, find solutions,
and obtain money to build facilities or implement programs. Local govern-
ment therefore must estimate timing needs and plan their actions accordingly.

Early contact with the‘project developer is eséentia] for accurate
identification of potential impacts, which in turn is vital for adequaté
planning., Effective planning also requires substantial community involve-
ment and commitment, knowledge of all availablte resources and all govern-

ment agencies involved in the impact planning process, and well-prepared
~ financial planning. Thus, one can quickly see that all the impact managemént
- guidelines interact with each other, and that these guidelines must be
initiated sufficiently prior to the beginning of the project if the local
community is to plan effectively for and manage the resulting social and

acannmir imnacte
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3.9.5.3 Conclusions

In this discussion of social and economic impact ﬁanagement,
guidelines have been established to provide local planners and decision
makers with an overall understanding and appreciation of several key
actions, processes, and capabilities which local governments must demon-
strate if they are to respond quickly and effectively to large social and
economic impacts, As one can see in examining these guidelines, the ability
of local governments to cope with rapid growth impacts depands largely on
three interrelated factors: 1) the timely availability and use of infor-
mation within 2) a comprehensive planning framework which is 3) an integral
part of the polical process in which citizens are actively involved. State
and federal levels of government are not likely to effectively manage social
and economic impacts occurring in a local area. Rather, local governments,
as representatives of local interests and values, must be the moving force
in this whole process of determining what is an impact, whether it is
beneficial or adverse, and what, if anything, needs to or will be done to
respond to it.

Finally, it is important that the residents of the local area
take an active interest and role in the local gecfsion-making process. If
only a small segment of the community's residents are involved in this pro-
cess, problems can arise when the community is faced with rapid growth.
Additionally, good administrators are needed to effectively deal with
growth-related impacts and with the range of citizen concerns and values
that will surface when citizens become involved in the decision-making
process. The ability of these administrators--elected officials in
small communities or professional staff in 1ar§er communities--is a princi-
ba] factor determining a community's capability for managing social impacts.
In short, competent and involved people make the impact management process
work effectively.
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a.c REFINERY REGULATCRY REVIEW®

There are a number of federal! requlations which cculd
hdave an impact upon refinery siting,.construction, goperation,
modificaticn or expansion planning ana decisions. The regulations
which are reviewed in this section are:

Mational Environmental Policy Act
Clean Air Act '

* Federal Water Pollution Contrel Act
Respurce Conservation and Recovery Act
Coastal Zone Managemant Act ‘
Toxic Substances Controi Act
Other regulaticns cencerred with the
environment '

"Summaries of these regulations and 2 decision diagram
are presented for National Environmental Policy Act, Clean Air
Act, and the Federal Water Pollution Control Act. Copies of these
regulations and relevart raference material ars presented in the
apnendix.

The following sections are based on referencaes 83-85 anc presantead
herein after substantiai ravision, modificaticn, and aiterationr of
focus.
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NATIONAL ENVIRONMEMTAL POLICY ACT

Summary

National Environmental Policy Act (NEPA) recuires an Environmental
Assessment and generally an Environmental Impact Statement on
major federal actions significantly affecting the quality of the
human environment -- this includes issuance of federal permits

or approvals for industrial plants, uniess individual statutes
provide an exemption.

¢ Chief Federal Environmental Statutes

Clean Water Act -- NFDES permits subject to MEPA if issued
by EPA t0 "new sources"

Clean Air Act --  Some actions exempt from NEPA

Fuel Use Act -- Some actions exempt from NEPA

Resource Conservat1on and Recovery Act -- Permits issued py. _
EPA for hazardous waste management facilities

will be subject to MEPA

Dredge and Fill Permits -- Corps of Engineers oermits are subject
‘ to NEPA

.+ Coastai Zone Management Act -- Approval of state orograms
subject to NEPA but approval of individual
projects not subject to NEPA

¢ State cIA Requirements:

Many states have adopted £IS requirements comparable to federal
requirements under NEPA. As of 1978 these states are:

California New Jersey
Conrecticut New York
Hawaii North Carolina
Indiana South Dakota
Maryland « Texas
Massachusetts Utah

Michigan Virginia
Minnesota . Washington
Mcntana : Aisconsin

The open-ended nature of the environmental impact statement
process makes it particulerly significant to the pianners of
industrial projects. At a minimum, the detarminaticn that an
EIS will bLe recuired will °ﬂta|l an extensive data-gathering
effort and wiil subject a projzct to a fuli range of public
examination. It will open up all aspects of an entire
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project to review and as successive questions are raised and
answered may interpose substantial delays in the schedule for
obtaining reguiatory approvals. In addition, it may provide
numerous grounds for judicial attack. Thus, where an IS

will be requirad, its ‘mplications upon schedule and viability
must be recognized at the outset.

To summarize briefly the effect of the National Environmental
Policy Act under the industrial siting process, a decision diagram has
been developed and is shown in Figuresé9 A-0. Thése figures show the
assassment and fmpact statement raview procasses.
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3.1.2 Introduction

On January 1, 1970, the Mational Snvironmental Policy Act (NEPA)
was signed into law. Under this act, environmental considerations must he
included in decision-making processes concerﬁing federal projects and
activities. Specifically, MNEPA requires each federal agency to prepare a
detailed statement of envircnmental impact before proceeding wjth any
major action that may significantly affect the quality of the human environ-
ment. The Council of Environmental Quality has issuéd several sets of
guidelines on now to prepare environmenta! impact statements, the most
recent of which is effective July 30, 1979. A copy of NEPA and guidelines
can be found in Appendix C-1.and C-2.

To determine if the action has a significant environmental impact,
a careful examination must ce made of the industrial process and the site
Tocation. It is important to know the types of emissions that will result
from the propoéed ﬁroject in terms of air, water or hazardous waste,
whether the amounts being emitted are significant and whether they are
regulated by any federal, state or local standards. Tre existing cun-
ditions of the site should be examined to detérmine if there are special
environmental constraints that will make compliance difficult. It will aisc
be useful to know if siting a plant at this location was proposed by
another firm and the types of obstacles they faced.

4.1.3 Environmental Impact Studies

[t is important to understand the distinction between an Environ-

ment Assessment (EA) and an Environmental Impact Statement (EIS). An EA

is a document describing the environmental impacts of a proposed action,
and is prepared to detarmine whether or not an EIS is needed. The EA may
be prepared by either the anpiicant or the éovernment agency involvead.
However, tefore the government agency accepts the EA, it must take the
responsinility for the accuracy of the contents of the‘EA. Some agencies
refer {0 a document prepared by the app1icaht which is called an environ-
mental report (ER). The ER is submitted to the agency and used in the
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preparation of an EA. An zIS is required under NEPA cn'any major federal
action significantly affecting the numan environment wnen federal funding

is provided (in whole or part) or faderal approvais or permits are required,
unless the individual statutes provide for an exemption. The federal statutes
most likely to affect environmental consideraticns are summarized in ,
Table 36.

Furthermore, many states (in addition to some localities) have
adopted ordinances which are comparable to the federal NEPA require-
ments. One must be careful to check if such requirements apply since
content, timing, and consultation requirements méy vary from the federal
MNEPA process.

5.1.4 Agency Consultation

)
At this point in the project development, the applicant has
design information concerning the new refinery or major modification and
nas selected several potential sites. The applicant should be aware of the
environmental ccnstraints and be able to justify any significant impacts by
mitigation of these impacts and/cr demonstration of a need for this project
doth on an economic and energy basis. The early stages of project develop-
ment -should include a study of alternative industrial processes and alterna-
tive sites. This will assist the applicant in the final salection and will
also demonstrate to the environmental agencies that environmental factors
are seriously considered in the selaction process. I[7 these oreparatory
environmental studies are not conductad, the appiicant risks the time arnd
money spent on project development by having the selected site rejacted.

The federal, state and local environmental officials should b e
consulted to make them awars of the préject and alsc establish a line of
communications. These officials should be asked to specify the exact
permit requirements and the form of permit applications. . It is particularly
important to establish the field monitoring requirements since they wilil
be one of the most costly and time consuming components of the proéess.

The applicant may be able to gét some indication as to the likelinrood of
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TABLE 36

NEPA REQUIREMENTS

Statute EIS Required : Exempt
Clean Watar Act For new sourceas A1l other sections
only of Act
Clean Air Act A1l actions exempt
Coastal Zone State program Individual projects -
Management Act | subject to NEPA : gxempt .
Oredge and Fill © COE permits subject
Permits : to NEPA
_Fuel Use Act ' Some actions axampt
Resource Conservé- EPA permits for
tion and Recovery nazardous waste
Act management facili-
ties are subject to
NEPA
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an EIS being required. It would be beneficial to request the agencies to
review the government actions proposed by the applicant so that the level of
NEPA review may be determined. This will allow the agency time to prepare an

EA or EIS, if required.
4.1.5 EIS Guidelines

The Council of Environmental'Quality (CEQ) has estab]ished uniform
procedures for Federal implementation of the provisions of NEPA. These new
procedures ake'intended to reduce paperwork, reduce'de1ays and produce bettef
decisions. The step-by-step preparétion of an EIS under these new guidelines
is shown in Figure 50. One of the important highlights of the regulatiuns is
the “"scoping procedure?“ established to assist agéncies in deciding whét the
central issues are, how long the EIS shall be and how the responsibf]ify for
the EIS will be al]o;ated among the lead agency and couperating agencies. The
scoping process is to begin as early in‘the NEPA process as possible and inte-
grated with other planning. The guidelines establish a recommended format for
EIS's which allows a clear presentation of the alternatives of the proposed
raction. The standérd format is shown in the following Table 37 and Appendix C-3
shows an actual EIS Table of Contents.

4.1.6 Processing of an EA/EIS

In those cases where a determination has been made that significant
impacts may result from the federal action an EA is prepared, Once the EA has

been prepared, one of the following conclusions can be drawn.

e The agency accepts the EA as an adequate assessment and determines that
there are no significant impacts associated with the federal action re-
lated to the project. The agency then prepares a Finding of No S1gn1f1-
cant Impact (FONSI) which is a brief statement setting forth the agency's
decision and the reasons for the negative determination. The EA is used as
a support document.

® The agency determines that the EA is Jinadequate. It can then make the
appropriate modifications and review ‘the document again,

e The agency determines that there are significant impacts associated with
the federal action related to the project and, therefore, decides to
prepare a draft EIS (either in-house or using a consultant).
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TABLE 37
" TYPICAL €IS OUTLINE

Summary {(an executive summary of the EIS)

1. Project Déscription

1.1  General Cescription
1.2 Need for Proposed Facility
1.3 Description of Property Acquisition

1.4 "~ The Proposed Plant

2. | Project Alternatives
2.1 No Build
2.2 SitevA1ternat1ves
2.3 Process Alternatives

2.4 Treatment Alternatives

2.5 Selection of Alternatives

3. ffected Envircnment
3.1 General Description of Location {n Region

- 3.2 General Description of site location
Land Use and Déve]opment
Description of Receiving Watar Body
Public Facilities and Services

~ The Cultural Resources
Geology and fopogréphy
Demography
Socio-Economic Profile
Climatoloay
Air Quality
Hydrology -
Terrestrial Biota
Aguatic Biocta
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TABLE 37 (Contd)

fnvironmental Impact of Proposed Action

4.1 Construction Impacts
Construction Plans
Land Use
Water Use
Air
Biota
Aesthetics
Erosion )
Socio-Economic

4.2 vOperationaT Impacts
Water Intake
Heat Dissipation System
Air Quaiity
Solid Waste Disposal
Ecclogical Impacts
Wastewatar Discharge
Noise |
Socio-Economic

4.3 Adverse Environmental Affects Which Cannot 8e Avoided and
Measures tc Minimize Harm

Federal, State, Local and Other Sources From Which Comments Have

Bean Requested

Aobreviations Used

References

List of Prenares

Aopendices
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If an EA i5 determined to be inadequate, it i35 generally
for one of the following reasons. Also shcwn are possible measures whicn
could be used in the plarning stages to assure an adequate EA.

o Analysis of one or more issues was inadequate - by consulting
with the agencies ahead of time to determine their requirements,
this oroblem can be minimized.

¢ Analysis of alternatives is insufficient - by invoilving as
many of the potential parties as early as possioly the full
range of alternatives is more lik2ly to be considered.

o .

¢ Environmental impacts are significant - The measures planned
“to mitigate environmental impacts by enginéering considerations
(pollution controis, selection of procass, etc.) must be
considered. ' '

The draft EIS prepared by the lead federal agency will be circulated
for review to federal, state, and local agencies and to interested individuals
and pub]ib groups. A public’'hearing usually will be conducted.

After evaluating the comments from the review process, the
agency will address substantive comments, issues and’views brought to the
agency's attention. These responses will be inccrporated into final EIS.
Copies of the final EIS, with attached review comments are sent to all
reviewers who provided comments and to the USEPA.:

Typical time periods for the steps of the NEPA process are as
follows:

¢ Preparation of EA - 1.5 to 2 years depending on the extent of
- {ield programs.

Review by federal agency - 3 to 6 months

Preparation of draft EIS by federal agency - & to 6 months
Public ccmment period between DEIS and FEIS - 3 months
Preparation of final EIS - 3. to & months. |

e &6 e o

However, the refiner with his project's design in grocess must
also coordinate this schedule with. the permits discussed later. - This
schiedul ing- of the NEPA procés§;'permfts;:app1ications and project develop-
'menf iy a complicated art and subject to reversals and problems.
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3.1.7 Interaction with Permit Programs and Field Study

Regquirements

Both the length of, and costs associated with, the NePA procass
are significantly affected by other permit processes that may apply to
the project as well as the extent of field programs. These are discussed
. below. | ‘

a Air Quality

A variety of air regu]atioﬁs and permit requirements, discussed
in Section‘4.2,'aré currently in effect wnich will affect refinery siting,
major modification or expansion. These include fNew Source Performance
Standards (NSPS), Prevention of Significant Detericration (PSD), and
Emission Q0ffset Policy-Nonattainment Regulationé. The -field program
associated with these requirements can be extensive, generally on the
order of cne year. EPA has published guidelines on air quality monitoring
programs that are fairly specific, but there is room for negotiation (e.g3.
for the number of monitoring sites). [n addition, the computer modeling
comporent of the analysis may vary significantly. t is therefore important
to make early contact with the EPA (once the site has been established) as
to the monitoring and modeling requirements. These programsjcan be time
consuming, as one can see from Table 38 and costiy. .The general goai
of EPA is to have the monitoring and modeling studies required for the air
nermit complete so the results can be incorpcrated into the MEPA procass.

e liater Quality

Water quality sampling programs in connection with the National
Pallutant Discharge ETlimination System (NPDES) pe}wit program ¢an vary
widely with respect to time and cost. Time and cost are a function of the
number of years of sampling, number of sampling noints, number and kind of
parameters to be measured, etc. -Typical monitoring programs can include
several years of pre-construction monitoring, construction period monitor-
ing, and several years of post-construction (operational) monitoring.
With respect to the.NEPA pfocess, one year of data has generally been
sufficient in ordar to evaluate the potential environmental impacts of the

project.
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TABLE 38

TIME REQUIRED FOR NEW SQURCE REVIEW PERMIT [SSUANCE WITH
,ONE-YEAR MONITORING PROGRAM

Time for Cumulative

_ Activity Time
Activity : (Months) {Months)
Specify monitoring required 1-2 1-2
Select vendors and contractors 0-3 1-5
Procure and install equipment 1-4 2-9
Conduct 1-yr baseline A
monitoring 12 14-21
Complete data analysis, modeling
and permit application 1-4 - 15-25
Request special model (if neces-
sary) with agency hearing and
review . - 0-6 15-31
Hearings on application and
agency review 3-12 18-43

- Source: Poliution Engineering Yearbook and. Product Réference Guide, 1979
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‘9 3iology

Biological programs (e.g. 315 a & b studiess) can also be as
lengthy (pre-, during, and post-construction monitoring) and vary
significantly with locale, species present, number of samples,etc. Again
one year of monitoring data has generally been sufficient for NEPA purncses.
These actual menitoring requirements with respect to both water quality and
biological programs can vary significantly from one EPA region to another
and from one-state to another. '

'Ccnsu1tation with the Corps of Engineers about projects invalving
wetlands (Section 404) and dredge and fill (Section 10) activities is also
required. The Corps further consuits with the U. S. Fish and Wildlife
Service. Studies in this area are again subject to great variance depending
-on local conditions and thé agencies involved. 0One year is generally
sufvicient for NEPA purposes.

@ Gther Fieid Programs

Tne other programs of congern are noise and cultural resource
anaiyses. These studies are much Tess complicated and costly than the field
programs described previously. They can easily be done within the NEPA
timeframe. With respect to cultural resources, consultation with the State
Historic Preservation Officer is important to identify resources and
sensitive areas and to scope any field studies.

[
’e}

.3 Puplic Particioation

The applicant should establish a public awaresness program as a
part of the early stage project development. At the same time, the apolicant
consults with federal, state and local agencies, a similar 2ffort should be
initiated with lecal government groups and interested organizations. The
cublics awareness of the project is affected by the demcnstrated need for
the action and the expectad benefits to the local community {economic and
anergy). [t is impcrtant to secure general acceptance and sucport Tor the
proposed action, early on in the NEPA process, before the completion cf the
A cr draft EIS document.
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Methods to increase oublic participation and acceptancz arw
- public hearings; informal public méeti‘ngs, advisory groups of private
citizens, public interest groups and public oFficials. The beginning of
public awa-renéss is a presentation that describes the proposed actibn,
potential impacts and proposed mitigation and economic and energy benefits.
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4.2

-4.2.1

THE CLEAN AIR ACT (CAA)

Summary

National Ambient Air Quality Standards (NAAQS) promuigated
by EPA specify maximum concentrations of pollutants Tegally
permissibie anywhere in the country. The poilutants of concern
are: particulates, sulfur dioxide, lead, photcchemical oxidants

(ozone), hydrocarbons, carbon monoxide, and nitrogen dioxide.

The principal NAAQS were set in 1971.

State Implementation Plans (SIPs) developed by the states and
approved by EPA contain the actual abatement requirements
devised tn reduce air pollution as necessary to 2chieve compli-
ance with the NAAQS.

Revision of SIPs: The 1977 Amendments of the CAA require each
state to revise the SIP for all nonattainment areas, tightening
abatement requirements so as to assure attainment of Tull compli-
ance by 1982; a further extension to 1987 is allowed pnotochemical

“oxijdants and carbon monoxide, under certain conditions; unless

SIP revisions are submittad by state and approved by tPA prior
to July 1, 1979, new sources may naot be constructed in such
areas after that date untii the plan is approved. Since many
SIPs are currently being revised, care must be used to verify
current applicabie SIP.

Industries emitting asbestos, beryllium, mercury, or vinyl
chloride are subject to special regulations under national
emission standards for hazardous air pollution (NESHAPA).

.New source performance standards would apply to a new refinery

and an expansion; the regulations currently issued and proposed
should be checked.

Prevention of Significant Deterioration {PSD)

A regulatory program requiring preconeruction approval of new
p1ants with significant potcnt1a1 emissions to be built in clean
air areas.

Chief components of thg PSD program:

1. Area classification system -- all areas in the country meeting

air quality standards classified Class I, Class II, or Class
III with varying limitations on growth in each class.

2. Increments of air quality -- numerical limitations restrict
increases of pollution above existing baseiine concentrations.
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3. BACT -- all large plants under PSD must install
best available control technology (determined on a
case-by-case basis).

4. Preconstruction apporoval -- detailed requirements, data
analyses, and publi¢ hearings.

Plants subject to PSD: new plants or expansions located in any
area where aijr quality standards are being met and if potential
emissions of any regulated pollutant exceed 100 tons per year for
plants within 28 specified industrial categories or if potential

" emissions exceed 250 tons per year for any other plant.

Two-tiered PSD review: Sources subject to PSD but with actual
emissions not exceeding 50 tons per year, 1000 pounds per day,
or 100 pounds per hour qualify for a simplified review, omitting
requirements to demonstrate compliance with inc¢rement and to.
install BACT. -

NONATTAINMENT: In any area where any ambient air quaiity
standard is being violated, no major new source, such as a
refinery, can be constructad without a permit.

Nonattainment Sources: Sources subject to nonattainment :
requirements include any new plant (or expansiocn) with potential
emissions equal to or greater than 100 tons per year of parti-
culates, SO,, NOX, volatile organic compounds, or carton monoxide.

Two-Tiered Nonattainment Review: Sources subject to nonattain-
- ment but with actual emission not exceeding 50 tcns per year,
1000 pounds per day, or 100 pounds per nour qualify for a
simplified review, omitting requirements of offsets and LAER.

 Chiet Components of Nonattainment Review:

1. Offsets - Enforceable reductions in existing sources of
nollution which exceed the projected emissions from the
proposad facility.

2. LAER - Lowest achievable emission rats.

3. Other sources within the state in compliance.
4. Applicable SIP is being carried out.
5. Provide pubiic review and hearings.

PSD-NONATTAINMENT Ove?]ap: A new refinery or either an expansion
or modification of an existing refinery can be subject to both
PSO and nonattainment review if:
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1. The project is located in a PSD for one set of pollutants
and nonattainment for other po11utan s, Or

2. The emissions rrom a project located in a PSD area causes
an impact on a nonattainment area or vice versa.

e Civil Suits - Section 304 of the Clean Air Act provides enforce-
ment by civil units. These suits which can be filed by any .
- person can be against an emitter, the adm1n1strator or any
government agency.

f
e Judicial Review - Because of the importance and sometimes the
controversial nature of EPA's decisions concern1ng the Clean
Air Act, some decisions are challenged in the Tourt of Appeals
for the District of Columbia. The PSD reguiations (40 CFR 51.24
~and 52.21) are undergoing judicial review as of this Nr*t1ng
The results of this case will invalidats major portions of
this PSD program.

To summarize the Clean Air Act upon the siting process for a
new ref1ner/, a decision diagram has been deveioped and is shown in r1gures 51-53
These figures show the regulatory considerations and impacts faced by a
potential new source. Fnls same- decision process on the rngunatory impacts
for major modifications or expansions are presented in F1gures 54-56, These
requirements are discussed in the next chapter.
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4.2.2 tntroduction

The first act which addressed air pollution was passed in 1955,
"Air Po11utfon Control Research and Technical Assistance Act," Public
Law 84-159. It was amended in 1963 and gave the federal government regu-
latory authority concerning air pollution. Thé basic statutory framework
now in effect was established by the Clean Air Act of 1970, Public Law
91-604. Congress amended the 1970 Act in 1974 to deal with energy-related
questions and again in 1977 (P.L. 95-95) when a number of amendments were
_adopted with particularly important provisions concerning approval of new
industrial plants or, as in this case, a new refinery or expansion of an
existing facility. | | ‘

Although the complexity of the Clean Air Act deserves tull dis-
cussion, it would be very lengthy, complicated, and sudject to change due
to the Alabama Power Company Court decision which invalidated major sections
of the amendments. A copy of the Clean Air Act with the 1977 amendments and

the Alabama Power Company decision can be found in Appendix D-1 and D-2.
Certain essential features of the statutory framework must be recognized in
order to understand the manner in which the Clean Air Act afffects approval
of new refineries or expansion of an existing refinery.

4,2.3 National Ambient Air Qué]itx Standards

The Clean Air Acf was built on the concept of achisving specified
National Ambient Quality Standards (NAAQS) . The standards define the qual-
ity of air which must be achieved to prevent adverse health effects. Many
critical features of the program originate from this foundation - including
the basic point that control requireménts depend on adequate data and analysis,
to determine what the air quality actually is, to identify the sources of
pollution affecting a1r~qué]ity and the manner in wnich pql1utants are
dispersad and intaract in the ambient air, and to determine what ?eductions
and controls are needed to achieve specified air quality objectives.
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. The princinal standards ar2 called primairy air guaiity standardé.
These are based on health, and specify the levels of po11ution'whi§q cannot
be exceeded without threatening adverse effects on human health. Another
set of standards, the secondary air quality standards, set limits on
concentrations of pollution that cannot be exceeded without adverse effects
" on public welfare (vegetation, pronerty_damage, scenic value, etc.)

A basic feature of the c1gan air program is that air quality
‘standards are issued for individual pollutants, and the reQu]atory controls
therefore are tied to the individual pollutants. In a sense, the Clean
Air Act establishes not one reagulatory program but severa1,'a separate
program for each po11utant~for which standards have been established.

Another significant factor arises out of the,cdncept that the
air quality standards are designed to prevent adverse effacts. Scientific
observations have ‘indicated that in scme cases adverse effects occur in-
response to brief exposures to'high levels of p011utﬁon, whereas other
types of‘damage may result from 1ongiterm exposures to lower levels of
pollution. For 'this reason, most of the air(qda1ity,standards spec{fy
two types of limitations =-- long-term standards which cannot be exceeded
on an annual average, and short-term standards which cannot be exceeded

_ for periods such as 3 hours or 24 hours. ' v '

EPA promulgated the basic set of current standards in April 1971.
. These coverad the fo]lo&ing pollutants: particulates, sulfur dioxide, )
photochemical oxidants (ozone), hydrocarbons (a precursor to phdtochemica]
oxidants), carbon mcnoxide, and nitrogen oxides. [n 1978, EPA promulgated

NAAQS for lead, and in 1979 revised the standard for ozone. See Tables
39 and 40. | |

The basic ambient air quality standards upon which the current
state implementation plans were based on are shown in Tables 39 and 40. The
annual standard is applied as a mean (though frequently referred to as an
annual average“), while the short-term standards are applied as max imum

. concentrations, over the period indicated, not to be'exceéded more thaﬁi

- once per year. For additional information,.refer to 40 CFR 50 in Appendix 0-3.
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TABLE 39
NATIONAL AMBIENT AIR QUALITY STANDARDS

Primary Standerds

ug/m**
Pollutant . , Annual Standard Short-Term Standard
Sulfur Dioxide ' g0 365 (24 hrs,)
Particulates 75 260 (24 nhrs.)
Carbon Monxide -- . 10,000 (8 hrs.)
| , 40,000 (1 hr.)

Ozone oo | 235 (1 hr.)
Hydrocarbons =" 160 (3 hrs. -

_ -9 a.m.)
Nitroger Dicxide 100 B |

Lead : 1.5 (3 months)

* Micro-grams for cubic meter.
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TABLE 40

- MATIQOUAL AHMBIENT AIR QUALLITY STANDARDS

Secondary Standards

ug/m**

Pollutant 4 Annual Standard Short-Term Standard
Sulfur Dioxide - 1300 (3 hrs)
Particulates , 60 " 150 (24 hrs.)
Carbon Monoxide ‘ -- 10,000 (8 hrs.)

40,000 {1 ar.)
Ozone ' - 235 (1 hr.)
Hydrocarbons - 160 (3 hrs. -
6-9 a.m.)
Nitrogen Dioxide . 150 : - --
Lead _ 1.5 (3 months) -

* Micro-grams per cubic meter.
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wungress, in revising the C1éan Air Act, ordersd tFPA IO review

" and, if necessary, revise ambient air qua]ity”standards by the end of

1980 and evéry five years after that. EPA is in the procass of reviewing
and are considering combining the criteria documents for sulfur oxides and
particulates. A copy of the review may be available after April, 1980.

4.2.4 . State Implementation Plans

Following establishment by EPA of the air quality standards, the
Clean Air Act directed state agencies and local government to dévelop and
'adopt state implementation plans (SIPs) setting forth all of the necessary 4
controil efforts to achieve compliance with the NAAQS. The EPA set up
guidelines to assist the étates in developihg their SIP program. The
front page of these'guidelines, 40 CFR 51, can be found in Appendix D-4.

’

The statute sets a strict time schedule for both adoption and

implementation of the plans. States were required to submit plans to EPA
within nine months after promulgation of thé air quality stardards, and
final plans had to be approved or promulgated by EPA within six mcnths
thereafter, or not later than July 31, 1972. The law required that the
 91dns assure attainment of the air quality standards within three years,
subject te a twc-year extension under certain condition, thereby
establishing an ultimate statutory deadline for achievement of the air
quality standards by July 31, 1977.

Section 110 of the Act required tha: the states plan include a
construction permit program for any major emitting faciiity to assure that
the national ambient air quality standards are achieved and maintained.
The bermit program is discussed in detail in another section of this
report. .

To provide basic geographic units for the afr pollution ccntrol
program, the country was divided into 247 air quality control regions (AQCPs) .
The air quality in each region can be found in 40 CFR 81 located in Appendix
D-5. Decisions as to the amount of control required in individuals AQCRs were
based on available air quality data, often utilizing an oversimplified approach
of making a single computation for an entire region. " Under a standard rollback
approach, the total quantity of pollution in a region was estimated, the quantity
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of pollutiun wnich could be toleratsd without exceeding standards was then
amount of control required in individual AQCRs were basad on available

air quality data, often utilizing an oversimplified approach of making a
single computation for an entire region. Under a standard roilback approach,
the total quantity of pollution in a region was estimatad, the guantity of
pollution which could be tolerated without exceeding‘standards was then
calculated, and a determination based on the differential as to the degree
of reduction required. The implementation plan was then drafted to produce
a cembination of control efforts which would yield an overall reduction
sufficient to cover that need. Inevitably this'approach meant that in

some parts within an AQCR excessive contrcls might be required while in
other parts the requirements might be inadequate. Further deficiencies
crept in if the origiral data base was unsound, if the inventory of existing
sources was incomplete, or if other mistakes were made in the technical
determinations.

As better information has been collected and more experiénce
acquired, the need to revise the original state implementation plans became
apparent. Consequently, Congress in its 1977 Amendments imposed more
demanding provisions in the SIP program.

In the 1977 Amendments, the original requirements were retained
and several others added. By August 7, 1978,'each state must submit a SIF
revision that required each major source to pay fees to cover the state's
costs of handiing any construction or cpérating permit for the source,
require state permit and enforcements boards to restructure their member-
ships and make public disclosures to prevent conflicts of interest, provide
for prevention of interference with other state's air quality, require
consultation with local governments and federal land managers in carrying
out major SIP functions, and provide for notification to the public of
areas nct meeting the NAAQS.

The most significant addition to the SIP process adopted by the
1977 Amendments relates to areas that did not achieve the NAAQS within
the statutory deadlines, so called "non attainment areas." Although much
attention has been directed toward the provisions applicable to new sources
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... nun-atiainment arzas", discussed below, along with the SIP provisions
applicable to review new sources in clean air areas to "pravent significant
déterioration? of air quality, also discussed below, the 1977 Amendments
also imbosed{additiona] SIP requirements on existing sources.

In addition to the s1gn1r1cant new source review provisions,
"all" existing sources must be required to install, at a minimum, "reason-
“ably availabie control technology." States must alsoc show "reasonable
further progress" toward achievement of the NAAQS, which is defined in
Section 171 of the Act as the atcomp1ishment of "annual incremental
reductions in emissions.” As an "incentive" to States to adopt these more
stringent provisions, Congress provided that if revised SIP provisions are
not adopted and approved by EPA by June 30, 1979, there can ba no construg-
tion in the State of new or modified sources of the air poilutants for
which NAAQS are exceeded.

: Currently, 41 statas have submitted SIPs *o the EPA and only

two plans have been "completely" approved. Cne prob]em that has caused
a Tot of the.plans not being approved but should not have effect on new
refining or expansion, is the vehicle inspection and maintenance control
program which must be inciuded in the SIP program. Fer the status of each
state implementation plan as of January 28, 1980, see Table 41,

In the meantime, the existing implementation plans remain in
effect. They contain a variety of control requirements, which apply
genaraily to nearly any source of pollution, both those in existence at
the time of their adoption and those thereafter constructed. Therefore,
the first step in analysis of the requirements which a new refinery cr
expansion must comply with will be to examine either the revised and approved
implementation plan or the existing and the 5roposed implementation nlan
and determine which of its provisions may-be applicable.

The Clean Air Act and the state implementation plans contain

- numerouys. other elements which are enormousiy important but not suff1c1ent1y
pertinent to new refineries or expansions to be described in this report.
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TABLE 41 STATUS OF STATE IMPLEMENTATION PLAN PROGRAM
JANUARY 28, 1980
- SIP SIP Complete
State Submitted to EPA ~Acceptance by EPA
Alabama X
Alaska X
Arizona
Arkansas X
California '
Colorado X
Connecticut X
Delaware X
District of Columbia X
Florida ' X
Georgia - X
Hawaii X
[daho
[11inois X
Lndfana ‘
[owa X
Kansas
Kentucky X
Louisiana X
Maine X
Maryland X
Massaghusetts X
Michigan X
Minnesota
Mississippi X X
Missouri
Montana !
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TABLE 41 STATUS OF STATE IMPLEMENTATION PLAN PROGRAM
JANUARY 28, 1980 (Continued)

State

SIP
Submitted to FPA

SIP Complete
Acceptange by EPA

Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York

North Carolina .

North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania“
Rhode Island
South Carolina
South Dakota
Tennessee

© Texas

Utah

vermont
Yirginia
Washington
West Virginia
Wisconsin
Wyoming

> XX

> > > > >

X

> > XX

X > > > > < >
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These include, for exampie, tne auto standards and the transportation

control plans.. Specigl standards, known as naiiona] amission standards

for hazardous air pollutants (NESHAPS), apply to all plants, ﬁew or old,
which emit hazardous pollutants such as asbestos, beryilium, mercury or

vinyl chloride. Arsenic and benzené are currently under consideration

for regulation under NESHAPS. More details about NESHAPS can be found in

40 CFR 61. The first couple pages of 40 CFR 61 can te found in Appendix D-5..

4.2.5 New Source Performance Standards

One component of the program gpich bears specifically on new
plants, however, is the directive to EPA to set New Source Performance
Standards (NSPS) for individual industrial categories in which petroleum
refineries are considered,. requiring new plants to utilize the best system
of emission reduction which the Administrator determines has been adequately .
demonstratad. ‘ |

" EPA has gradually issued a series of these standards, which now
cover a number of basic industrial categories. The 1377 Amendments directed
EPA to accelerate this program, so that within the next few years standards
should be issued for most other significant industrial categories. Existing
industrial categories which have standards and industrial categories for which -
NSPS will be developed are shown in Table 42 and 43 respectively. .

There are two New Source Performance Standards which can affect
a new refinery or expansion. These are NSPS for petroleum refineries
(40 CFR 60, Subpart J) and the NSPS.for storage vessels for petroleum liguics
(40 CFR 60, Subpart K).

The New Source Performance Standards for petroleum refineries
are applicable to fluid catalytic cracking (FCC) unit catalyst regeneratoré,
flue gas combustion devices, and all Claus sulfur recovery'piants except
Claus plants of 20 long tons per day cr less associated with a small petro-
leum refinery. These stancards regulate the following pollutants::
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TABLE 42 INDUSTRIES WHICH HAVE DEVELOPED

NEW SOURCZ PERFORMANCE STANDARDS

(40 CFR 60)
Subpart Industrial Cateqory

D Fuel fired steam generators for which
construction is commenced after August 17, 1971

Da Electric utility steam geﬁerafing units for which
construction is comménced after September 18, 1978

E Incineratbfsl

F Portland cement plants

G Nitric.acid plants

H Su]fur%c acid plants

I ‘AsphaTt Concrete Plants

J Petroleum refineries

X Storage vésse]s for petroﬁeun liquids

L Secondary lead smelters
Secondary brass and bronze ingot production p]énts

N Iron and steel plants

0 Sewage treatment plants

P Primary copper smglters

Q- Primary zinc smelters

R Primary lead smelters

) P}imary aluminum reduction plants

T Pﬁosphate}feftiiizer industry: wet process
phosphoric acid plants

U Phosphate fertilizer industry: superphosphoric

acid plants
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TABLE 42 [NDUSTRIES WHICH HAVE DEVELOPED

NEW SQURCE PERFORMANCE STANDARDS
(40 CFR 60) Continued

Subpart Industrial Cateqory

v Phosphate fertilizer induétry: Diammonium phosphate
plants :

W Phosphate ferti1izer industry: trip]é superphosphate
plants ‘

X Phosphate fertilizer industry: granular triple
superphosphate storage faciiities

Y Coal preparation p1énts

Zl Alloy production facf]ities'

AA Steel plants: electric arc furnaces

88 Kraft pulp mills |

00 Grain elevators ‘

GG Stationary gas turbines

HH Lime manufacturing plants
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TABLE 43 NEW SOURCE PERFORMANCE STANDARDS TO BE DEVELOPED?*
(40 CFR 60.16)

Priority Number!l Source Categories

1 Synthetic Organic Chemical Manufacturing -
' (a) Unit processes
(b) Storage and handling equipment
(c) Fugitive emission sources.
(d) Secondary sources

2 Industrial Surface Coating: Cans
3 Petroleum Refineries: Fugitive Sources
4 Industrial Surface Coating: Paper
5 Dry Cleaning 4 '
(a) Perchloroethylene
(b) Petroleum solvent
6 Graphic Arts
7 Polymers and Resins: Acrylic Resins
8 Mineral Wool
9 Stationary Internal Combustion Engines
10 Industrial Surface Coating: Fabric _
11 : Fossil-Fuel-Fired Steam Generators: Industrial Boilers
12 Incineration; Non-Municipal
13 Non-Metallic Mineral Processing
14 Metallic Mineral Processing
15 Secondary Copper _ '
16 Phosphate Rock Preparation
17 - Foundries: Steel and Gray Ircn
18 Polymers and Resins: Polyethylene
19 Charcoal Production
20 . Synthetic Rubber
(a) Tire manufacture
(b) SBR production
21 Vegetabie Qi1 .
2 Industrial Surface Coating: Metal Coil
23 . Petroleum Transportation and Marketing
24 By-Product Coke Qvens
25 Synthetic Fibers
26 Plywood Manufacture
27 - Industrial Surface Coating: Automobiles
28 Industrial Surface Coating: Large Appliances
29 Crude 0i1 and Natural Gas Production:
30 Secondary Aluminum
31 Potash
32 . Sintering: Clay and Fly Ash
33 Glass
34 Gypsum
35 Sodium Carbonate
36 Secondary Zinc
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TABLE 43 NEW SOURCE PERFORMANCZ STANDARDS 7O BE DEVELOPED
(40 CFR 60.16) Continued

Priority Numberl Source Categories
37 Polymers and Resins: Phenolic
38 Polymers and Resins: Urea--Melamine
39 Ammonia ' :
40 Polymers and Resins: Polystyrene
41 Polymers and Resins: ABS-SAN Resins
42 -Fiberglass
43 Polymers and Resins: Polypropylene
44 Textile Processing
45 Asphalt Roofing Plants
46 Brick and Related Clay Products
47 _ Ceramic Clay Manufacturing
48 Ammonium Nitrate Fertilizer
49 Castable Refractories
50 , Borax and Boric Acid
51 Polymers and Resins: Poiyester Resins
52 : Ammonium Suifate »
53 Starch
54 Perlite
55 ‘ Phosphoric Acid: Thermal Prncess
56 Uranium Refining
57 Animal Feed Defluorination
58 Urea (for fertilizer and polymers)
59 Detergent

Other Source Categories

Lead acid battery manufacture?

Organic solvent cleaning?2

Industrial surface coating: metal furniture?
Stationary gas turbines

1 Low numbers have highest priority; e.g., No. 1 is high priority,
No. 59 is low priority. ‘

2 Minor source category, but included on 1list since an NSPS is being
developed for that source category.
Not prioritized, since an NSPS for this major source category has

already been proposed. ‘
4 This 1ist was issued under §311 of the Clean Air Act by EPA on

November 9, 19735 (40 CFR 60.16).
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¢ particulate matter from FCC uﬁ1t catalyst regenerator or
FCC unit regenerator incinerator-waste heat boilers
(1b/1000 1b of coke burn-off). :

¢ carbon monoxide from FCC-unit catalyst regenerators
(percent). -

¢ sulfur dioxide from fuel gas combustion.devices (1b/dscf)
and Claus sulfur recovery p1ants (percent)

- & opacity from the FCC unit catalyst regenerator or from the
FCC unit regenerator 1nc1nerator waste heat boiler ’
(percent).

. Continuous monitoring is required for opacity, and sulfur dioxide.
Continuous monitoring will be required for carbon monoxide and hydrogen sulfide
as soon as the instrument specification are promulgated by the EPA. Any
periods where the emission of pollutant(s) is in excess of the standards,

a reoort shall be fi]1ed'w1th the EPA. The complete standards and the amount
of each poilutant which can be emitted, details on monitoring, and repo%ts
of excess emissions can be found in 40 CFR 60, SUBPART J, which is in
Appendix 0-7. A summary of these standards are shown in Table 44,

These standards are currently being reviewed by the EPA and major
charges in the standards for sulfur dioxide emissions especially around the
FCC unit regenerator. The EPA has made only recowmendat1ons and these
recommendations are as follows:

Particulate Matter

¢ Do not change the present standard of 1.0 ib/1,000 1b coka '
burn-off and 30 percent opacity.

8 Reevaluate the Reference Method 5 for particulate matter.

¢ Require that cpac1ty be meaSured when mass loading t=5us are
made.

Carbon Monoxide |

¢ Collect data .to ascartain the level of carbon monoxide
emissions from high temperature (in situ) regenerators with
and without the use of CO oxidation catalysts and additives.

¢ Reevaluate the carton monoxide standard in light of the
findings from the atove research.
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TABLE 44 NEW SOURCE PERFORMANCE STANDARDS
: FGR PETROLEUM REFINERIES .
(40 CFR €0, SUBPART J)

AFFECTED
FACILITY

MONITORING

~ POLLUTANT EMISSION LEVEL REQUIREMENT 2.

Fluid catalytic Particulatel
cracking unit

catalyst regenerator

1.0 1b/1000 15
of coke burn-off

No requirement

Opécity 30% (6 min exemption) Continuous
- co 0.05% Continuous -

Fuel gas combustion SO, 0.10 gr/dsct Continuous
devices '

H,S 230 mg/dscm Continuous
Claus Sulfur S0; 0.025% (at 0% Continuous
recovery plants o oxygen)

Reduced sulfur  0.030% (at 0% _ Continuous

compounds oxygen)

plus’

H,S 0.0010% (at 0% Continuous

oxygen)

I'Where the gases are discharged through an incinerator or waste heat
boiler in which an auxiliary fuel, liquid or solid fossil, is used,

~particulate matter in excess of 1.0 1b/1000 b of coke burn-off may
be emitted at a rate of 0.1 1b/miilion 8TU of heat input or less.

2 Continuous monitors are used %o determine excess emissions only.
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Sulfur Dioxide

'} Change the definition of a fuel gas combustion device to
include the regenerator incinerator-waste heat boiler by
deleting the exemption.

° Develop a continuous monitoring method for hydrogen
sulfide. :

. Reevaluate the present standard in light of the effect of
an increased sulfur content of feedstock on-the concentra-
tion of hydrogen sulfide in fuel gas and of current ccmpli-
ance test data on achievable levels of hydrogen sulfide
in fuel gas.

) Investigate FCC unit regenerator sulfur oxide control
technology, including cost, performance, applicability,
effect of feed stock, etc. Subject to the findings of such
an investigation, develop a standard for sulfur dioxide
emissions from FCC unit regenerators.

Hydrocarbons‘

? Evaluate the effect of: conventional regeneration, CO
boilers, high temperature regeneration, and regeneration
with CO combustion catalysts and additives on the emission of
hydrocarbons from FCC unit regenerators.

) Assess the need for the regulation of hydrocarbon emissions
from FCC unit regenerators based on results from the above
research.

A comblete copy of the review can be obtained from the EPA by order-
ing EPA-450/3-79-008 while a copy of the Table of Contents and the executive
summary can be found in the Appendix 0-8,

~ The New Source Pertormarce Standard for Storage Vessels for
Petroleum Liquids are applicable to storage vessels which have a storage
capacity of greater than 40,000 gallons. This subpart does not apply to
storage vessels for petroleum or condensate stored, processed, and/or
treated at a drilling ahd production facility. This standard regulates
the hydrocarbon emissions from these tanks by the use:of floating rooTs
and/or a vapor recovery systam, and is based upon the true vapor pressure
of the fluid being stored. The standards are as follows:

320



o [f the true vapor pressure of the petroleum Tiquid, as
stored, is equal to or greater than 73 mm Hg (1.5 psia)
but not greater than 570 mm Hg (11.1 psia), the storage
vessel shall be equipped with a floating roof, a vapor
recovery system, or their equivalent.

o [f the true vapor pressure of the petroleum liquid as
stored is greater than 570 mm Hg (11.1 psia), the
storage vessel shall be equipped with a vapor recovery
system or its equivalent.

_ Details of this standard can be found in 40 CFR 60, Subpart K,
located in the Appendix D-§. )

The standards discussed above are the federal standards. tach
state in thefr SIP program have standards for Petroleum Refineries and
Storage of Petroleum Liquids which cannot exceed, but may be more stringent.
than, the federal standards. Also, local standards within the state can be
more stringent than the state or federal standards. It is very important
for a company planning either a new refinery or an expansion and for the
local government and citizens of the area being considered to fully under-
stand and foilow these standards.

These basic requirements estab1ished under the state implementation
plans and any appiicable new source performance standard alone should not
affect the decision of whether or not to construct a new refineﬁy'or exband an
existing refinery at a particular site and state. However, the Clean Air Act
created two additional complex regulatory frameworks which must be considerad
in reference to any new refinery or expansion and they do affect the decision
of the site and state. These are the requirements to pravent significant
deterioration (PSD) of air quality in areas of the country currentiy cleaner
than the air quality standards and the non-attainment requirements which apply
in areas continuing to violate the air quality standards. The intricacies
of these reqUirementS will rgguire detailed expianation. ‘

4.2.6  Pravention of‘Sigpificant Detaricration

0f all the federal laws nlacing environmental controis on a new
refinery or an expansion, pernaps the most complex and also most restrictive

321



are the limits imposed by the Cledn Air Act to prevent significant deteriora-
tion of air qUa]ity. These limits, commonly referred to as PSD, apply in
areas of the country which are already cleaner than required to meet the
ambient air quality standards (Part C of the Clean Air Act). It should be
noted that the PSD framework is being contested in court and the final
outcome will effect major sections. Tnis is discussed in Section 4.2.10.

8 Background-

This' regulatory framework evolved out of judicial and administrative
action under the 1970 Clean Air. Act, and subsequently was given a full '
statutory foundé;ion by the 1977 Clean Air Act Amendments. It is therefore
particu]ariy useful to examine that background and the basic concepts as they
avolved. As enacted in'1970, the Clean Air Act contained no provisions
dealing exp]icitly with protection of ajr quality in clean air regions.

The entire structure of regulatory controls established through the state
implementation plans focused on reducing existing levels of pollution in
areas where the air quality standards were being violated. The Act did
require EPA to promulgate new source performance standards to require new
plants wherever Tocated to install the best systems of emission réduction '
found by the Administrator to have been adequately demonstrated. Sbme people
feared, however, that the tight controls in the implementation plans would
force new Tndustrial growth into areas of the country where Tittle or no
previous industrialization had occurred, With a risk of downgrading the
existing high air quality of such areas. This: fear applied particularly to
the anticipated contruction Qf huge coal-fired powerplantsAfn portfons of
the Southwest historically known for their pri;tine air permitting visi-
bility for distances as high as 80 miles.

The idea of establishing some controls to prevent the deteriora-
tion of good air quality had been considered in the legislative history of
the 1970 Act, and an early draft of EPA guidelines under the Act would have
encouraged states to develop such controls. The regulations finally
promulgated by EPA to specify required elements in the state implementation
plans, however, made no mention of such controTsf ‘That omission was
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challenged in a lawsuit brought by the Sierra Club. Tre ;uit ultimately
resulted in a decision, Sierra Club vs. Train, by the U.S. Supreme Court,
which by a four-to-four tie vote left in effect a lower court decision in
favor of the Sierra Club. This required EPA to deyelop some form of
regulatory program to prevent significant deterioration.

Having no guidance at all from either Congress or the courts as
to the nature of the controls it was required"to establish, EPA was obliged
to come up with the program on its own. The Agency's approach réflected a
judgment that the amount of deterioration of air quality which should be
permitted as a consequence of industrial development should retain scme
f]exibiTity to respond to judgments made through the iocal poiitical process
on the extent of industrial growth destred.in a given.region. Accordingly,
EPA established an area classifiéation scheme to be applied in all clean
air regions. The basic idea was that a moderate amount of.industrial
development should be routinely permitted in all areas but that industriali-
zation should not be allowed to degrade air quality to the point that it ‘
barely comp]ied'with air quality standards, in the absence of the conscious
public decision in favor of such growth. In addition, an opportunity should
be provided for states to designate certain areas where pristine air
quality was especiaT1y valued and any growth generating significant emissions
of pollutants should be tightly curtailed. Thus, the system for classifying
all areas as Class I, Class II, or Class [II, was deve]gped.'

~ The Class [ category was to include the priétine areas subject to
tightest control. Class II covered areas of moderate growth. Class III
was for areas of major industrialization. Under the EPA regulations,
promu1géted'in December 1974, -all areas were initially classified as
Ciass II. States were authorized to reclassify specified areas to be either
Class I or Class III.

The EPA regulations also -estabiisned another concept known as
the increment. This is the numerical definition of the amount of additional
pollution which may be allowed through the combined effects of all new
growth in a particular locality.
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The increment system may be illustrated by the annual avérage
Timitations established for particulate matter. For Class [l areas the
maximum increase in particulate concentration was initia]iy set by EPA at
10 micrograms per cubic meter, whereas in Class [ areas the increase allowed
was only half as great, namely 4 microgfams per cubic meter. For reference,
the annual ambient air quality standards for particulate mafter had been
established at 75 micrograms perAcubic meter as a primary standard and 60

microgramg per cubic meter as a secondary standard (See Table 39 and 40 in-
Section 4.2.3),

This meant that if the level of existing poliution (the "baseline")
was at an annual average of 30 micrograms per cubic meter, new sources
would be -allowed to increase that ievel to 40 micrograms per cubic meter in
a Class [I area, but only to a level of 35 m%crograms per cubic meter if
the area was reclassified as Class I. If the area were changed to Class III,
unlimited growth would be permitted so long as it did not threaten to push
pollution levels above the air quality standard of 60 micrograms per cubic
meter,

Limits were set for short-term concenfrations as well as the
long-term annual standards. Moreover, the PSD requirements applied to.
sulfur dioxide in addition to particulate matter. Thus several separate
analyses were called for to verify that none of the PSD 1ncreménts might be
violated by a major new plant.

Since the PSD scheme does contemplate that certain limitations

~ would be pléced on the amount of growth permitted in any given area, an
implicit question was whether a system would be devised to select which
industrial projects would be permitted to use up the available increment

or whether that would simply be resolved on a first-come, Tirst-served
basis. . EPA did not undertake to rasolve that question. Its initial
analysis indicated that the numerical limits selected would be sufficient

to allow substantial industrial development in any Class [l area. Hence the
nrogram wouid not be apt to pinch new projects, at least in its early years.
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EPA did impose one major additional requirement to assure.that
the incrementsAwou1d not be used up hastily. It specified that each majc} .
new plant must install the best available control technology (BACT) to limit
its emissions. This reinforced the same policy underlying the new sources
performance standards, and indeed EPA declared that where new source
nerformance standards had been promulgated they would control determinations
of BACT. Where such standards had not been promulgated, an ad hoc determina-
tion was called for in each case.

To implement these controls, EPA imposed a requirement that each
new source undergo a preconstruction review and as part'of this review,
public notice should be given and an opportunity provided for a public
hearing on any disputed questions of fact. The regulation prohibits'a
company from commencing construction on a new source until this review has
been completed. 3

A fundamental feature of the PSD reguiation adopted by EPA was
the limited nature of the program. It exciuded the automobile pollutants
(hydrocarbons, photochemicé] oxidants, carbun monuxide, ¢nd nitroyen
oxide) from the program altogether. I@ also excluded numerous miscellaneous
activities which might cause oollution, és well as the construction of new
small sources. Also, the new controls applied only to large new plants
within 19 specific industrial categories, such as powerplants, steel mills,
refineries, etc. '

e 1977 Amendments to the Clean Air Act

The current significance of the PSD program established by EPA
in 1974 is when Congress in 1977 provided the first statutory foundation
for PSD and adopted it into the basic concerts of the EPA program. Congress
made many changes in critical elements, however, and. in virtually every
case the effect of those changes was to broaden the program and tighten
its requirements. Congress statutorily placed many areas in the oristine
air Class I category, and made it quite diTficult for states to redesignate
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areas to be Class [II. It also tightened some of the increments. Congress
expanded the number of incustrial plants subject to the PSD review and
tightened the requfrements of BACT. Congress also directed EPA to extend
the PSD framework to other pollutants in addition to sulfur oxides and
particulates, required more monitoring to be done, and added other new

data requirements. Finally, they expanded the procedures for government

and public review of PSD applications. The combined effect of all these
changes convert the PSD review into a complex regulatory process confront-
ing a refinery project. i - o

Congress failed to prescribe the time schedule by which these new
requirements would'go into effect. This uncertafnty spawned litigation
which resu]ted in a brief delay in March 1978 in EPA's approval of a
number of large projects. WUnder the rules fina11y'se£ by EPA on June 19,
1978, the principal new requirements were made effective for all new refin-
eries or,expansiohs,unless they hac obtained all air quality permits and
approvals before March 1, 1978, and also commencad construction nct later
than March 19, 1979. |

Area Classification and Increments

In 1977, Cunyress continued in effecl Lhe Lhreg-class sysLei
“established by EPA, but with several changes. One change was to direct
by statutevthat certain areas are permanently designated Class I. These
ara: (1) irternational parks, (2) national wilderness areas and memorial
parks exceeding 5,000 acres, and (3) national parks exceeding 6,000 acres.
Although the nature of these areas is such that industrial projects would
not be located within them, their Class I status Qil] affect projects in
neighboring areas if the winds might carry their emissions into these
areas. For many projects, particularly in the West, this may be a sub-
stantial constraint. ’

N The statute provides that, except for areas specifically placed
in Class I, all other areas in the cbuntry subject to PSD shall be initially
designated Class [I. States are then authofﬁ;ed to redesignate areas
either as Class I or'as Class IIi. Before doing so, a state must hold a
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public hearing in fhe.affected area and prior to the hearing must prepare
a detailed ana]ysié, similar in nature to an environmental impact statement,
describing the.effects of the proposed redesignation. . Y

[f the proposal is to redesignate an area as Class [II, additional
requirements apply. The %edesignation must.be specifically approved by
the governor of the state, after consultation with the state Tegislature,
and general purpose units of local government representing a majority of
the residents of the area must enact legislation approving the change. In
view of these requirements, it is likely that redesignations to Class III
will be few and far between. The statute aiso states that certain areas,
including wildlife .refuges and scenic rivers, may never be designated
Class III.

The 1977 Amendments made various changes in the numerical limita-
tions comprising the increments of pollution increase allowed in Class II
and Class Il areas. The numbers of Class [I were generally loosened
slightly, except for the short-term sulfur dioxide limitations. which were
tightened. For Class III, the statute_estab1i;hed increment 1im1tatjons,
instead of allowing uniimited growth subject only to compliance with the \
air quality standards themselves. The increment limitaticns and‘the
national primary ambient air quality standards are shown in Table 45.

The 1977 amendments require EPA to conduct a study on the fo11owing
“pcllutants:

hydrocarbons
carbon monoxide
photochemicals
nitrogen oxides.

The EPA shall oromulgate regulations by August of 1979 to prevent the
significant deterioration of air quality by the emission of these pollutants.
Such regulations would -become effective one year later. EPA shall aiso pro-
vide an increment for each as done for sulfur dioxide and particulate.
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TABLE 45 PSD AIR QUALITY INCREMENTS

Pollutant
Particulate matter:
Annual geometric mean
Twenty-four-hour maximum
Sulfur dioxide:
Annual arithmetic méan
Twenty-four-hour maximum
Three-hour maximum

Pollutant
Particulate matter:
Annual geometric mean
Twenty-four-hour maximum
Sulfur dioxide:
Annual Arithmetic mean
Twenty-four-hour maximum
Three-hour maximum

Pollutant
Particulate matter:
Annua!l geometric mean
Twenty-four-nour maximum
Suifur dioxide:
Annual arithmetic mean
Twenty-four-hour maximum
Three-hour maximum

lTnese figures are the National Ambient Air Quality Standards.

(DECEMBER 1979)

CLASS I AREA

Makimum Allowable
Increase (ug/m?)3
5
10

2
5
25

" CLASS II AREA

Maximum Allowable
Increase (pg/m?)
19
37
20

91
512

CLASS [11 AREA

Maximum Allowable
Increase (ug/m®)
.37

75

40
182
700

Primary Ambient A4r
Qua11ty Standard -+
75

260

80
365 1
1300

Primary Ambient Air
Quatlity.Standard 1
75

260

80
365 5
1300

Primary Ambient Ajr
Quality Standard !
75

260

80
365
1300 1

2The three-hour maximum figure for S0, renresents the ;eccnda"/ standard
rather than a primary standard. -

Micro-gram per cubic meter.
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As of December ot 1979, the'EPA has not promulgated any regqulations
nertaining to the above po]1utants.' A new refinery or,expansion'shouid
follow the existing PSD air quality increments for sulfur dioxide and
particulates but should follow any development of any future regulation on
the pollutants cited above. o '

® Sources Subject to PSD N
A critical threshold question for any company planning a new

project is whether it requires preconstruction approval under PSD. The
1977 Amendments increased from 19 to 28 the number of industrial categories
specifically identified in which any new plant with potential emissions
exceeding 100 tons per year would be covered. In addition, a new plant
in any other category is also covered if its potential emissions of any
pollutant would exceed 250 tons per year.

4 .

In determining whether an area is subject to PSD requirements, €ach

individual pollutants must be considered. Since most areas of the country
are in éomp]iance with the sulfur dioxide standards (with the notable exception
of major industrié]ized'regions), most areas likewise are subject to PSD.
If an area falls under PSD on the basis of its levels of sulfur djoxides, a
source within that area will become sybject to the PSD requirements if its
emissions of any po11u£ant regulated by the Clean Air Act exceed the size cut-
off. As of December 1978 these pollutants include particulates, sulfur dioxides,
photochemical oxidants, carbon monoxide, nitrogen dioxide, hydrocarbons, lead,
beryllium, mercury, vinyl chloride, asbestos, flouride and sulfuric acid mist.
A source may also become subject to the PSD requirements even though 1ocat¢d
outside the PSD areas,‘if'its emissions, for example particulate, would
impact a PSD area. '

Modifications of existing plants are subject to-the PSD require-
ments in the same way as are new plants, if the modification would increase
potential emissions by amounts exceeding the' size cutoff, with a special
exemption from the increment analysis for Class Il areas to facilities in

"existence" on August 7, 1977, whose allcwable emissions with controls will
L)

329 .



. ’be less than 50 tons ‘per year. EPA regulations provide the exemption from
38ACT and impact analysis if the mcditication by which emissions are increased
is accompanied by other changes within an overall plant with the result of a
zero net increase in total emissions.

The kicker in the Amendments was the inclusion of the word "potential"
in the description of sources subject to PSD, Thét wording apparent1y was
intended by Congress and has been interpreted by EPA as requiring that the
size of plants must be tested by determining the quantity of emissions they
would generate ifeoperated at full capacity but without benefit of the pollu-
tion control systems which in fact would be required. This multiplies the
number of plants exceeding the 100 and 250 ton-per-year levels, bringing in
many small plants whose actual emissions would only be a fraction of the
cutoff number after pollution controls have been appiied.

It shod]d be noted that this is one area which is being contested
in the Alabama vs. EPA case. The results of this case may define the Timits
(100 tons or 250 tons) after controls have beer applied. This is discussed
in Section 4.2.10.

In an effort to meet this situation, the EPA regylations of June 19,

1978, estahlished a two-tier system, in which the larger plants are made '
sdbject tolthe £ull PSD review prescribed By the statute, whereas the more
numerous smaller plants are exempted frem full PSD review. Those smaller
~Tants subject to the full review would in;lude any hew sourca (or major

mification) which, after applying its poT]utﬁon controi system, would have
alowable emissions exceeding 50 tons per vear, or 1,000 pounds per day, or
100 pounds per hour. That full review includes (1) a case-by-case determina-
tion of the controis reguired by 3ACT, (2) 2n ambient impact analysis to
determine whether the source might violate applicable increments or air
quality standards, (3) an assessment of effacts on visibility, soils, and
vegetation, (4) submission of monitoring data, and (5) full pubTic review.
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The EPA regulations‘exempt the smaller sources from the major ale-
ments of the PSD.review, and in particular relieve those sources of the need
to comply with BACT (though they must still comply with any applicable new
source performange standards, as well as requirements under the state imple-
_mentation plans) and the need to conduct an ambient impact analysis or submit
data supporting an ambient air quality analysis. Nonetheless, the small
sources are not exempted from the program altogether. They remain subject

to the statutory requirement to apply for and obtain a preconstruction approval,
including procedures for public review, and they may be required to sutmit

data supporting their application at the request of the Agency. In addition,
if the emissions from a small source would affect a Class [ area or an area
where the applicable increment is not being violated, the full PSD réquirements
for ambient impact analysis will apply. A briéf summary of what plants are
subject to PSD is shown on Table 46, |

s Best Available Control Technology (BACT)

, The critical feature of BACT is that it must be determined. for
each plant on a case-by-case basis. The statute specifies that "energy,
environmental, and economic impacts and other costs" must be taken into
account. [t also states that in no case can 8ACT be more lenient than any
applicable new source performance standard, implying that wherever possible
it will be more stringent. Although the statute provides that BACT shall be
required "for each po11utant subject to regulation under this Act," the EPA
‘regulations state that BACT need be met only for those‘pollutants which the
. particular source nas the potential to emit in quantities exceeding the
size cutoff levels.

o PSD Permit

As stated earlier, for a new source to start construction, a
permit would be required. For the source to be locatad in a PSD érea, the
following criteria must be met:

X em1ss1ons from tne source must not exceed the PSD
increment for the area,
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. TABLE 46

WHAT PLANTS ARE SUBJECT TO PSD

(DECEMBER 1979)

Application of PSD requirements depends on two factors:
(1) location of plant, and (2) nature of plant and quantity

of potential emissions.

(1) Location -- PSD rules apply if at Tocation of plant
no violations exist of air quality standards for any
NAAQS pollutant, based on latest air quality data;
PSD also applies if emissions from new plant will be
transported in the atmosphere and adversely impact any

such area.

(2) Potential emissions -- PSD applies to emissions of any
regulated pollutant exceed 100 tons per year and plant
falls within one of the foilowing 28 industrial

categories:

Fossil Fuel-Fired Steam Electric Plants of
More than 250 Million Btu/Hr Heat Input

Coal Cleaning Plants (Thermal Oryers)

Kraft Pulp Mills

-Portland Cement Plants

Primary Zinc Smelters

~Iron and Steel Mill Plants

Primary Aluminum Ore Reduction Plants

Primary Cupper Smelters

Munig¢ipal Incinerators Capable of Cnarg1ng
More than 250 Tons Refuse/Day

Hydrofluoric, Sulfuric, Nitric Acid Plants

PETROLEUM REFIMERIES ,

Lime Plants

Phosphate Rock Processing Plants

Coke Oven Batteries
Sulfur Recovery Plants
Carbon Black Plants (Furnace Process)
Primary Lead Smelters
Fuel Conversion Plants
Sintering Plants
Secondary Metal Production Facilities
Chemical Process Plants
Fossil-Fual Boilars of Mnre Than
250 Million Btu/Hr Heat Input
Petroleum Storage and Transfer Fac.
w/Capacity Exceeding 300,000 Barre’
Taconite Ore Processing Facilities
Glass Fiber Processing Plants
Charcoal Production Facilities

~ For all other industriai categories, new plants will be subJect to PSD if

potential em1ss1ons exceed 250 tons per year.

Nota:

scrubbers, etc.
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¢ the source must conduct air quality monitoring to
determine if any standard or increment will be
violated,

& the source must include in its air quality analysis
emissions from any growth associated with the facility,

® the source must be designed according to State Standards
of Performance for new facilities,

9 the source must use "Best Available Control Technology"
in controlling its emissions,

9 the source must determine if there will be any adverse
impact cn any area classified as "pristine," and

o must provide opportunity for a public hearing prior
to issuing of the construction permit.

The time required for approval of the permit under the PSD pro-
"gram is next to impossible to predict. It will vary greatly depending on
the complexity and controversiality cf the project, and this will be dis- '
cussed in the permit section of this report.

The PSD preogram discussed above is currently being contested ‘in
court (Alabama Power Ccmpany vs. EPA). The final decision of this case
will invalidate major sections of the PSD program. This case is discussed
in Section 4.2.10 and a copy of the decision can be found in Appéndix D-2.

4.2.7 Nonattainment

The country can te divided into "clean" air areas and "dirty"
air areas. PSD sets the requirementé to be met by new refinery projects
in clean areas. A parallel set of requirements must be met by new refinery
projects in the dirty areas. These are established by the "nonattainment"
provisions of the Clean Air Act, so labeled because these areas have tailed
tc "attain" compliance with the ambient air quality standards (Part D of
the Clean Air Act}. Where they apply, the nonattainment provisions are
apt to be more restrictive and complex than the requirements under PSD.
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a3 Background

In developing state implementation plans to achieve.compliance
with'the ambient air quality standards, state agencies concentrated on
cleaning up pollution from existing sources. The EPA regulation did also
require, however, that each state implementation plan set forth
enforceable procedure by which a state could determine whether new sources
would interfere with the attainment or maintenance of a national air
quality standard and could prevent the construction of new sources where
it would cause such adverse effects on the ambient air. In the early
years'f011owing adoptionAof these state implementation plans in 1972,
little attention focused on the preconstruction review of new sources for
this purpose, although commonly state agencies did review new sources to

.'assure compliance with other requirements in the implementation plans and
any applicable new source performance standards. It was generally assumed
that the air quality standards would be achieved and that new sources would
not be expected to cause significant problems. Moreover, the efforts of
regulatory agencies were consumed in establishing controls on existing
sources.

By 1975 a different picture ‘began to appear. With the passage
of the initial deadline for achieving the air quaiity standards, it
gradually became.clear that continuing violations would.be widespread. The
accumulation of air quality data converted a theoretical concern into a prac-
tical concern. This concern is whether or not the Clean Air Act intended to
stop new industrial construction throughout substantial portions of the

- country. |

After long debate, EPA attempted to reconcile the conf]icting
national concerns for clean air and economic growth. [t issued its
Offsets Policy as an Interpietative Ruling in the Federal Register on
December 21, 1976. -The ruling stated that new piants could be constructed
in nonattainment éreas, but only if stringent conditions were met. These
required that emissions must be controlled to the greatest degree possible
and 'that more than equivalent offsetting emissicn reductions must be
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obtained from other sources to assure progress toward the achievement of
clean air.

More specifically, the ruling established the following criteria
for approva] of a new source in a nonattainment area: (1) the new source
must be equipped with pollution controls to assure the lowest achievement
emission rate (LAER), which in no case could be less stringent than any
applicable new source performance standard; (2) all existing sources owned
by an applicant in the same region must be in compliance with applicable
imp]ementation plan requirements or under an approved schedule cr an enforce-
ment order to achieve such compliance; (3) the applicant must demonstrate
sufficient “offsets“ -- reductions in emissions from other existing sources--
to more than make up for the emissions to be generated by the new source
(after application of LAER); and (4) the emission offsets must provide a
positive net air quality benefit in the affected region.

The formulation of this EPA policy occurred simultaneously with
Congressional review of the Clean Air Act; and the nonattainment probiem
. became one of the chief controversies addressed by Congress in the 1977
Amendments. As in the case of.PSD, Congress wrote into the law provisions
patterned closely. after the approach adopted by EPA. In this case, Con-
gress took the unusual step of providing by statute that EPA's prior
Interpretative Ruling should remain in effect until July 1, 1979, unless
modified by another EPA rule. Following that date revised state impiemen-
tation plans are intended to provide the basic framework for review of new
sources in nonattainment areas. In genéra1 the same approach will continué
to apply, but subject to a number of specific modifications, which tightens
the restrictions on constructions of new plants. The most important of
these orovisions links the approval of individual new sources to the ccm-
pletion of a process of rev{sing the'entire state implementation plans
wherever necessary to eliminate violations of the air quality standards
by July 1, 1979. This provision will prohibit construction of new olants
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in a number of nonattainment areas unless the SIP revision process moves
forward in accordance with tight time schedules.

On-January 16, 1979, EPA issued new regulations revising the
original Interpretative Ruling. These revisions tc the Interpretative
Ruling incorporate a number of significant changes prompted by the 1977
Amendments but preserve the basic framework of the earlier ruling. A
copy of these revisions by the January 16, 1979, ruling can be found in
Appendix D-10.

Offsets

The premise underlying the offsets policy 1s that even where
savere abauement measures have already been required, untapped oppor-
tunities may exist for further emission reductions. Thus if additional
new commitments are made to control pollution, the net effect of approval
of a new source will not increase pollution and therefore will not aggra-
vate a violation of the air quality standards. This rationale expiains
one fundamental characteristic of offsets that they must represent emission
reductions that otherwise would not be requirad.

The ofrtset rules are applied on a poliutant-specific basis,
with offsets reauired only with respect to the pollutant for which the
standards violation exists. If the locality of the new plant is a non-
attainment area for two or more pollutants, then offsets would be required
for each.

Considerable flexibility exists as to the type of offsets which
may be acceptable. The first possibility whenever the new source repre-
sents an expansion of an existing refinery is for the owner to install
tighter controls on existing operations. This might include use of new
and innovative technology or controls that would not normally be required
even in the revisiocn of SIPs to resolve nonattainment problems.
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Where such offsets are unavailable, including Gy definition
any case where an entirely new refinery is proposed, the applicant must _
explore other alternatives. The applicant may be able to deal with another
large industrial plant in the area to apply extra pollution control
\measures, with & sum of money changing hands in the process. This method
would be very expensive and the legal aspects (ownership, maintenance,
etc.) could be very complex. In some cases, an applicant may be able to
purchase an existing facility in order to clean it up or close it down,
particuIéte1y an old, obsolete plant with Targe pollutant emission. As
this regulatory program develops, a market for pollutign rights may
develop in severe nonattainment areas.

The search for offsets occasionally may include government
officials. Where a large industrial project promising jobs to a local
economy hangs in the balance, public support and government assistance may
be rallied. Regulatory officials might clear the path for a new project
by putting pressufe on exisfing sources to meet more stringent pollution
control requirements. The government might even prnduce the offsets
itself. For examp1e, in a case involving a proposed new Volkswagen
plant in Pennsylvania, the state modified its plans for resurfacing roads
(switching to a material that would generate fewer hydrocarbon emissions)
to provide the needed}offsets. Other actions a local government could take
might include paving roads to reduce particulate emissions. Through such
mechanisms the element of local political support.for a project can be

very critical.

Whatever the offsets may be, they must be "nailed down" as
legally binding components of the state's air pollution control program.
This includes a requirement that the commitments be enforceabie by EPA as
well as by the stats. In many tases the method to give this legal authority
to the offsets will be an actual revision of the state's implementation
nlanm, although alternative methods can be used under certain conditions.

j
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_ The quantity of offsets must-match emissions from the new source
or the expansion on a "more than one-to-one" basis. The exact amount of
offsets over new emissions required is determined by the reviewing agency
of the project.

A factor that might bear upon the Guantity of offsets required
relates to the location of the offsets in reference to the pfoposéd new
plant. Under EPA's Interpretative Ruling (original and revised) a specific
condition for approval of a new source requires the demonstration of a
net air quality benefit to result From the new project plus offsets. This
requirement can be met where the offsets are obtained by reductions at
the same p1ant‘as the new source, since any set of reductions more
than offsetting the added emissions would in fact produce a net air
quality benefit. Likewise, in dealing with pollutants of a regional
2ir nature such as phctochemical oxidants, reductions of pollutants in
the same general area would produce an air quality benefit.

“With pollutants such as particulates, however, reductions at one
spot within a nonattainment area would not necessarily combehsate for an
increase of emissions some distance away. The net air quaiity benefit
rule has been generally understood to require that there be no serigus
detriment anywhere due to the new source. This therefore may present an
additional requirement. '

¢ Banking of Offsets

In its original Interpretative Ruling, EPA expiig{tly rejected
the concept of banking offsets. It declared'that no offset credit could
5e claimed for any reduction or elimination of emissions occurring more
than one year before application for approval of a new source. though it
did allow the possibility of applying a large offset against subseaquent
stages of a multi-phase expansion program. One impact of this rule is
that it discourages any reduction in amissions beyond what is specifically
rgquired. An incentive exists for a company to continue maximum permitted
emissions for future use as offsets. This incentive may also anccurage the
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continued operation of obsolete facilities beyond their normal useful life
for future offsets. ‘

In the January 16, 1979, revision of the Interpretative Ruling
EPA modified the prohibition on banking of offsets by providing that
states, as part of a revised SIP meeting the requirements of the Act, may
ailow banking subject to certain conditions. 3anked emissions must be
jdentified and accounted for in the state's SIP control strategy. States
may allow credit for source shutdowns, provided they have occurred after
Juiy 7, 1977. A company planning to construct a new refinery or expand
an existing facility should carefully review the applicable SIP with
re&%rds to the banking of offsets.

¢ Sources Covered

As with PSD, the nonattainment requirements do not apply to every
rew source but only to those defined as a "major" new source (or major
modification). Under the revised Interpretative Ruling Lhe test is whether
potential emissions from the new facilityv will exceed 100 tons per year of

any one of the foliowing pollutants: particulate matter, sulfur oXides,
nitrogen oxides, volatile organic cpmpounds, or carbon monoxide. B8y con-
trast, the PSD program can be triggered by any pollutant reguiated under the
Act if emissions exceed the 100-ton test for plants within a 1ist of 28
industrial categories or the 250-ton cutoff for all other sources.

In the 1977 AmendmentsACongress made a fundamental change,
vastly expanding the coverage of the program by applying the numekica]
cutoff to "potential" emissions rather than allowable emissions. In im-
plementing this change EPA has sought to narfow its impact by establishing
a two-tier system similar to that established under the PSD program.
Although all major new refineries or expansions must be reviewed to assure
ccmpliance with provisions of the state implementation slan and any new
source performance standards, the full nonattainment requirements apply
only to those facilities with actual emissions exceeding 50 tons per year,
1000 pounds per day or 100 pounds per hour. Thus the LAER, offsets, and
related conditions do not apply to the sma11er'p1antsf
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The application of these requirements te refinery expanSions or
modifications must be closely examined. Under the EPA Interpretative
Ruling a modificatioh is subject to the requirements if it would increase
emissions from the sourca by the amounts specified discussed above. Con-
fusion may exist as to what is the "source." Often a large industrial
plant may include numerous sources. If certain equipment in an existing
b]ant is replaced, the new equipment may be subject to the nonattainment
requirements (including the obligation to install LAER) even though there
is a net reduction in total emissions from the overall plant. This result
will occur if the new eaquipment constitutes a separate source, as distin-
guished from the facilities where the reductions are made.

Certain limited cxcmptions from the nonattainment requirements
are provided for fuel switching in response to national energy requirements.
The 1976 Interp}etative Ruling allowed an exemption for conversions to coal
only where facilities to use coal were in existence on December 21; 1976.
The 1977 Amendments and the revised Interpretative ﬁuling expand the

exemption to other cases where fuel switching cccurs under force of federal-
law. '

¢ Reyision of Existing State Implementation Plans

Approval of new refineries in nonattainment areas after July 1,
1979, is tied directly to the development and approval of revisions in state
implementation plans. As discussed earlier, the statute prohibits the (
construction of major new sources, such as a new refinery, in a nonattainment
area if after July 1, 1979 the state implementation plan, meeting the
requirements of the 1977 Amendments, has not been finally approved by the
EPA.

N

® Permit Requirements
One change affected by the 1977 Amendments was to convert previous

requirements for preconstruction review into a direct permit program. The
statute specifies that each state must, prior to July 1, 1979, amend its
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impiementation plan to require permits for the construction and operation

of new or modified major stationary sources in any nonattainment area. The
principal conditions for issuance of such a permit (which closely resemble
those applied under the original EPA Interpretative Ruling) are as follows:

net reductions in emissions,

Towest achievable emission rate, (LAER)

other sources within the state in compliance,
appiicable SIP is being carried out.

The permit program and procedures for nonattainment areas are
discussed in the following section of this report.

4.2.8 PSD -- Nonattainment QOverlapo

Since the PSC and nonattainment programs each impose complex but
different nrequirements for issuance of a preconstruction permit, .the first
question for a major project is to determine which requirements apply.

The basic rule is that PSD requiréments apply in the areas where
" standards are being met, while nonattainment requirements apply where
violations of the standards still continue. For this purpose every area
must be treated as a subject to either the PSD or the nonattainment
requirements -- there is no middle ground which is exempt from both sets
of requirements.

To determine whether a particu]ar lTocation should'be classified
as attainment (and therefore under PSD) or nonattainment, the first
reference should be to EPA's official listing of designations for all areas
of the country initially pubiished in the Federal Register on March 3, 1978.
This resulted from an examination of air quality monitoring data and a ‘
survey of all areas conducted by the states and then reviewed and published
by EPA pursuant to a specific directive of the 1977 Amendments. The listing
therefore should indicate how every area is to be treated. A copy of this
listing (40 CFR 81) can be found in Appendix D-5. '
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In the listing, areas may be shown as "Does Mot Meet Primary
Standards", "Does Not Meet Secondary Standards", "Cannot be Classified",
or "Better Than National Standards". The nonattainment rules apply if an
area is violating either primary or secondary standards, first two categories.
The PSD rules apply if an area is within the national standards or if air
quality data is insufficient to classify an area, the last two catagories.

Unfortunately the March 3, 1978, listing and amendments thereto
cannot be taken as definitive, since the data underlying such classifications
upon which that listing was prepared in many cases were inadequate. Subse-
quent monitoring may indicate that the status of a specific area should be
changed. In particular, the requirements under PSD call for continuous
monitofing~data as part of a permit app1icétion,_such data may show

that an arasa previously classified as PSD should be reclassified nonattain-
ment, in which case the nonattainment requirements will be appiied.

Another significant complication arises from "cross-boundary"
aeffects. A new refinery located in a clean area (PSD area) may generate
emissions that disperse into a nonattainment area, and if any such effects
would be significant the refinery will have to comply with offsets require-
ments to assure that it will not aggravate the violation of standards within
the nonattainment area. Similarly, a new source located in a nonattain-
ment area might generate emissions that would adversely affect a clean air
area, particularly ff located near a Class I area. Though this possibiiity
is more remote since compliance with the offsets limitations will mean that
the new refinery will cause no net increase. in total emissions, the possi-
bility cannot be altogether dismissed until an, examination is made of the .
dispersion of pollutants from the épecific locations where the offsets
" will be achieved and where the new refinery will be built. EPA officials
on a number of occasions have stated that these cross-boundary effects
will frequently require new sources to be reviewed under both the °SD
ard the nonattainment requirements.

A}
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Another important consideration is that both PSD and nonattainment
requirements are applied on the basis of individual pollutants. There will
be many cases where a new piant is to be 1ocated in an area that is nonattain-
ment for one poT]utant, such as photochem1Ca1 oxidants or particulates, but .
is attainment tTor other pollutants, such as sulfur dioxide. In any such
case, the plant must fun the ordeal to satisfy both the procedural and the
substantive requirements under both programs.

The prospects for a new refinery.being subject to both PSD and
nonattainment are increased by the striking differences in the patterns of
standards attainment for the various poliutants. Violations of the photo-
chemical oxidants standard are widespread, covering large regions in the
country, particulately in the Northeast. Violations of the particulate
standard are more limited but still common, occurring chiefly in densely
‘ industrialized areas. Violations of the carbon monoxide and nitrogen dioxide
standards, by contrast, are quite rare. Thus, it will normally happen that
a refinery to be located in an area subject to nonattainment for certain
po11utants w111 also be subject to PSD for other po]1utants

In sorting out which requirements épply, care must be taken as to

which pollutants should be considered with respect to determ1n1ng (a)

- whether emissions from the plant are sufficiently large for the plant to

be classified as a major source and therefore subject to either the PSD

or nonattainment review process, (b)‘whether the increMent requirements

under PSD or the offset requirements under nonattainment nave been satisfied,
and (c) whether BACT or LAER is satisfied.

For example, note that a refinery will be subject to the PSD
review if it generates emissions exceeding the size cutoff for any poilutant
requlated by the-Act, whereas a source will come under nonattainment review
oniy if its emissions exceed the size cutoff for the particular po11ﬁtant

¢
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for which violations of the standards exist. Once within the review pro-.
cess, a large plant must satisfy an increment or air quality anaiysis under
- PSD for any pollutants for which it exceeds the size cutoff; under non-
attainment, again the offsets will be required only for the pol]utant for
which the violation exists. In the app1ication of control technology tests,
the statute states that under PSD the BACT standard must be met for every
pollutant regulated under the Act, but EPA has ruied that such standard
must be met only for those pollutants exceeding the size cutoff; the statu-
tory provisions concerning nonattainment do not specify whether LAER should
apply to all pollutants, and it presumably will be appiied only to those
for which a violation exists.

One consequence of the fact that a new plant may be subject to
both PSD and nonattainment review requirements is that in any such case it
is 1ikely that it will have to obtain its air quality permits from two
different regulating agencies, one state and one federal. In most cases the
nonattainment review is currently administered by the state agencies,
whereas fhe PSD. review is generally administered by EPA. The PSD regu-
lations of EPA provide that where dual permits are required, EPA will wait
to act until the state proceeding has been cpmp]éted. Dual review situations
bose substantially greater prospects for delay.

4.2.9 Citizen Suits

Section 304 of the Act provides incantive for enforcement of the
Act's provisions. The Act authorizes any person(s) to ccmmence civil
actions against:

o any person (including the United States and any other
governmental agency) who is alleged to be in violation
of an emission standard or limitation under the CAA or an
order issued by the EPA or a state with respect to a standard
or limitation,

¢ any person who proposes to construct or constructs any

new or modified major emitting facility without a permit
requirad by either PSD or nonattainment plans or who is
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aileged to be within violation of any condition ¢f such
permit, cr :

# the administrator (EPA) where there is alleged a failure
of the administrator to pertorm any act-or duty under
this Act which is not discretionary with the administrator.
The district courts shall have jurisdiction to enforce such an
emission standard or limitation, or such an order, or to order the adminis-
trator to perform such act or duty as the case may be. The court, in
issuing any final order, may award the cost of litigation to any party
whenever the court determinres such award is appropriate. More detail is
found in Section 304 of the Clean Air Act located in Appendix 0-1.

1,2.10 Judicial Review

Because of the importance and the controversial nature of some
of the EPA's requlatory decisions implementing the Clean Air Act, mest
decisions are challenged in court by environmentalists, by industry or- »
both. Court decisions have played a crucial role in determining the direc-
tion of EPA's implementation of the Act as well as insuring that an
adequate technical case has been made by EPA for regulation.

The 1970 Act required persons who wished to challenge an Agency
action to file a petition for review in the appropriate Court of Appeals
within 30 days after the action was taken. The courts have upheld this
time 1imit on judicial review by dismissihg late petitions. In the 1977
Amendments, Congress lengthened the deadline to 60 days. Congress also
encorsed the absolute cutoff that bars attacks on a reguiation, as a defense
in an enforcement action if the issue could have been raised in the Court
of Appeals. The 1977 Act also ratified a court's decision that, in order to
get judicial review after the dead]ine, a pekson must petition the Agency
showing new informaticn not available when. the EPA action was teing developed.

Congress provided in the 1977 Amendments that £EPA actions of
national applicability and effect are tc be reviewed in the Ccurt of Appeals
for the District of Columbia Circuit.. This provision classified a growing

A IS
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body of judicial decisions and is important to EPA because issues often
cannot be settled for years if petitioners may obtain review in a number
of the eleven Courts of Appeals. Differences among the circuits are not
unusual, and the only solution is U.S. Supreme Court review, which is a
lengthy process.

There is a case which is proceeding during this writing that will
affect the building of a new refinery or expansion of an existing refinery.
This case, Alabama Power Company, et al., Petitioners, vs. Douglas M. Costle,
as Administrator, Environmental Protection Agency, et al., Respondents,
concerns the validity of the final regulations, 40 CFR 51.24, 52.21 (1976},
promulgated by the Environmental Protection Agency on June 19, 1978, embracing
the pravention of signifigant deterioration (PSD) of air quaiity in the
nation's “"clean air-areas." These regulations are being reviewed by the
EPA due to the Court decision on June 18, 1979.

Some of the major changes that can be expected due to this
decision are as follows:

‘e Fewer new pollution sources are likely to be affected by
the rules. Current regulations apply to PSD sourcas
having Lhe pulenlidl Lu emil eyudl tu ur more than 109 or
250 tons per year of a pollutant (depending on the source),
before installation of pollution controls. Simiiarly,
current regulations affecting new source review in non-
attainment areas apply to new sources with the potential to
emit 100 tons per year or more before application of
control equipment. The Court ruled this invalid, saying
the rules should apply only to-scurces exceeding the
applicable tonnage after installaticn of controls.

9 Due to a new definition of "modification," some existing
sources making changes may not have to undergo PSD review
as currently required. Presently, decreases in emissions
are not allowed to offset concurrent increases in deter-

- mining whether a sourcs is subject to the rules. The Court
said, in effect, that a modification of an existing source
will be subject to review only if there is a net increase
in emissions from that source. A source obtaining sufficient
emission reductions within the source itself could therefore
avoid the modification requirements.
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" 8 Coverage of different types of poilutants is expanded for
PSD purposes. Air guality monitoring wouid now be required
of all pollutants regulated under the Federal Clean Air
Act, not just those pollutants covered by air quality
standards under Section 109 of the Act, as is the case ncw.
Pollutants presently covered by Section 109 are sulfur dioxide,
particulates, carbon monoxide. nitrogen dioxide, ozone (smog)
and lead. In addition, the requirement to install best
available control technology (BACT) would apply to all pol-
Tutants reagulated under the Act for which the new or modified
source would have a significant net increase. The existing
regulations restrict BACT applicability only to pollutants
for which the source is major.

o The Court said that PSD regulations can apply to sources in
nonattainment areas only if their emissions impact a clean
area in another State. EPA believes that this restriction
on applicability will not afford proper protection for areas
whose air must remain virtually pristine under Federal law,
many of which are located in or adjacent to nonattainment
areas. Although the proposal conforms to the Ccurt ruling,
EPA has petitioned for reconsideration of this issue.

e EPA is proposing to continue applying its existing P3D and
nonattainment regulations until today's amended rules become
effective. Sources with PSD permits that might no longer
be required under the new regulations may apply to have them
rescinded after the new regulations become final.

Douglas Costle, EPA Admin{strator, stated that "a major impact of
the proposed changes is that a fewer new sources will be subject to our
(EPA) regulations. On the other hand, the proposed‘rules'increase the
number of pollutants that must be monitored and for which bést available
control technology must be appliéd. The proposals also make it harder
for existing sources in dirty areas to avoid regulatory review when changes
are made to their plant. These comprehensive changes will continue to
insure the protection of national air pollution standards for public health
and welfare." A copy of tha decision can be found in Appendix D-2.
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4.3

4.3.1

L]

FEDERAL WATER POLLUTION CONTROL ACT
Summar

8asic_Requirements -- Federal law prohibits any discharge to
public waters without a permit, and imposes stringent pollution
control requirements on all discharges, whether existing or
new. Requirements on new plants are generally quite similar

to requirements on existing plant.

New Source Performance Standards -- EPA has issued such standards
for numerous industrial categories, in which refineries ara
included, defining the levels of pcllution control required for
new plants. The NSPS apply to plants if construction commences
after the standards have been promulgated (or in some cases
proposed). A new plant.built in compliance with NSPS is entitled
to ten years protection against tightening of requirements
specified in 1ts permit.

Expansions -- Expansions are considered a new source and are
subject to New Source Performance Standards for Refineries.’
These new standards are generally quite similar to existing

standards.

Discharges to Municipal Systems -- Plants discharging wastes
into municipal systems do not require permits, but are subject
to pretreatment requirements and aiso user charges.

Water Quality Requirements -- In locations where the water quality
standards are being violated, new barriers may arise against
further industrial growth. Also in locations where the water
quality is of high purity, barriers may also arise.

Civil Suits -- Section 505 of the Clean Water Act provides
additional enforcement by civil suits., These suits can be against
either a discharger or against the EPA. '

Qi1 Spill Prevention and Liabilities -- The Clean Water Act
requires a new refinery to submit a "Spill Prevention Control and
Countermeasure Plan" within six months after the date of beginning
of operation. The owner or operator of any source which an oil
spill originates must report the spill and either cont2in and
clean up the spill or pay the cost of the clean up efforts by

the responsiSle government agencies.

Proposed New Source Performance Standards -- On December 21, 1979,
the EPA proposed new source performance standards for petroleum
refineries. These proposals may have significant impact upon the
industry, especially new facilities.
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To summarize the fFederal Water Pollution Control Act upon the
siting process for a new refinery, a decision diagram has been developed
and is shown in Figure 57 A-F. This figure shows the regulatory consid-
erations and impacts faced by a potential new sourca. The permit require-
ments are discussed in the next chapter. This same decision process on
the regulatory impacts for major modifications or expansions is presented
in Figure 58 A-F. | ‘ |
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4.3.2 Introduction

The legal requirements established under the Federal Water
Pollution Control Act, now more popularly called the Clean Water Act, do -
not present the same dégree of regulatory complexities to the construc-
tion of new refineries or expansion of an existing refinery as do the
corresponding provisions under the Clean Air Act. Ncnetheless, the
water pollution legislaticn does repnresent one of the major components
“of environmental law which must be satisfied in connection with any
refinery construction.

Where the refinery meets the statutory definition of being a
"new source," its pollution control systems must comply with specially
established "new sburce performance standards" (NSPS). In some states,
this new refinery may also be subject to the requirement of preparing
an snvironmental impact statement. Where the rew source performance
standards are met, a h]ant may qualify for a ten-year protection against
'any tightening of the requirements, at least on those pollutants specif-
ically covered by the permit. In expansion cases the principal
water pollution concerns in connection with construction of a refinery
will be simply to assure compliance with the same.requirements which
apply to existing refineries.

Some refineries'discharge wastewaters into a municipal sewage
treatment system. In new projects where this method is tc be used, con-
tractual arrangements must be developed with the local municipality, and
the plant must comply with any applicable regulations requiring pre-
treatment of wastes, in addition to the treatmert required by the
municipal system. Also, the municipality must look at the design of the
wastewater treatment plant to see if it can handle the incréased capacity of
water, pollutants, etc., and still meet discharge regulations set on
them. Refineries, however, are more apt to discharge their wastes after
‘treatment directly into a public waterway, and thus are known as a-
direct discharger. In this case, a discharge permit must be obtained,
and the discharge is subject to extensive regulations.
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Water pollution control requirements in the past have seldom
presented any obstacle which migHt prevent construction of a new re-
finery or expansion of an existing refinery at a seiected site. Dis-
charge reqdirements for pollution control were incorporated into the
design and construction of the facility. In the future that prac-
tice may or may not continue to apply. Some elements in the existing
reguTatTonslcouid be applied in a manner which would block constructionA
of a facility in certain locations,

4.2.3 The 1972 Water Act

The objectives of the Act are to "restore and maintain the
cnemical, physical and biological integrity of the Nation's water."
The 1972 Act established standards of pollution control to be met by
1977 by all dischargers, whether existing or new. It also established
more stringent standards of control to be met oy 1983. Both sets of
. standards included a combination of "technology standards" and “"water
- quality standards." The technology standards require every discharger
to install by July 1, 1977, the "best practicable control technology"
(BPT) and to install additiornal control equipment by July 1, 1983,
representing the "best available technology econcmically achievable"
(BAT). The 1972 Act also required that by the 1977 deadline each dis-
charger must be in compliance with applicable water quality standards,
which imposed a requirement for controls tighter than BPT in those
localities where receiving waters were severely polluted. The Act
tigntened this receiving water reouirement for the July 1, 1983, dead-
iine by specifying that no discharge should interfere with the use of
any waterway for swimming or the protection of fish 1ife, except in
cases of extreme economic hardship. Another significant regulation un-
der the 1972 Act requires many large industrial plants to adopt special
plans for the prevention of 0il spills, and EPA has proposed a similar
orogram to prevent spills of hazardous substances.

In 1977 amendments to the Clean Water Act a]tefed the 1983
requirements. Congress postponed the deadline to July 1, 1984, but
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no later than July 1, 1987, and renlaced the single BAT limitation with
a more complicated formula, applying a best conventiona] technoiogy ' '
limitation (BCT) to certain conventional pollutants, a best available
‘technology standard to *toxic pollutants, and a best available technology
lTimitation. to certain other pollutants. The amendments also authorized,
and EPA has proposed, additional ragulation to require "best manage-
ment practices" (8MP) to reduce runoff from plant operations. A copy of
the Water Act can te found in Appendix E-1. »

The framework for control of water pollution was to prohibit
any discharge of pollutants into any public waterway unless authorized
by a permit, with conditions to be set forth in the permit requiring
adequate pollution control. The permit program was ufficially designated
the National Pollutant Discharge Elimination System (NPDES).

Ezch state was given the option of developing its cwn NPDES
program. Until a state has its own EPA-approved program, EPA grants
the permits. After approval, the states grant the permits, with a
review by EPA. So far,. thirty-two of the states have developed their
own programs. See Table 47, '

The statutory standards are applied to individual plants through
a two-step process. First, EPA has conducted an extensive program of
issuing effluent guide]inés, which define the technology standards for
the refinery category and set numerical limits on the quantities of 2ach
pollutant which may be discharged by refineries per 1000 barreis of
feed. Second, the 1imits set by these guidelines are pinpointed in ,
reference to specific plants as the individual permits are issued, since
the NPDES permits contain the ultimate definition of the responsibilities
of each discharger. [t should be noted that these permits also cus-
tomarily include requirements that the operator of any plant regularly
monitor its discharges recording the actual quantitieé of pollution
discharged from the plant and submit reports to the agency.

Since these basic permit requirements apply to all dischargers,
both existing and new, they are widely understood and are not apt to
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TABLE 47
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

PERMIT STATES

The following states have received approval of their
permit programs by EPA and have assumed responsibility
for the issuance of NPDES permits:

Alabama Montana
California Nebraska

. Colorado Nevada
Connecticut New York
Delaware North Carolina
Georgia North Dakota
Hawaii Ohio
[11inois Oregon
Indiana Pennsylvania
Towa South Carolina
Kansas Tennesséde
Maryland Vermont
Michigan Virginia
Minnesota Washington
Mississippi Wisconsin
Missouri Wyoming

\Applicab]e Date: February, 1980



present major nroblems for a new refinery or expansion project, although
new refineries or expansions do raise a few special complexities in

the timing and processing“of permit applications. This will be dis-
cussed in detail in the next <hapter.

4.3.4 New Sourca Performance Standdrds

The first set of requirements under the Clean Water Act that
apply specifically to a new refinery or expansion is the new source per-
formance standards (NSPS). Section 306 of the Clcan Water Act direct-
ad EPA to issue NSPS for the principal categories of industry, which
petroleum refining is included (Table 48 ) and also defining the term
"standard of performance." EPA has defined this meaning a standard
for the control of the discharge of pollutants which reflects the
greatest degree of effluent reduction which the Administrator
determines to be achievable through application of -the best available
demcnstrated control technology, procasses, cperating methods, or other
alternatives, including, where practicable, a standard permitting no
discharge of pollutants. These standards must be met by the new
refinery or the permit will be terminated.

The standards have subdivided the pétro]eum industry into
five refinery subcategories:

o topping
¢racking
petrochemical
lube
intergrated

The EPA has established‘sebarate effluent Timitations for each sub-
category. Also under each subcategory, there are two sets of effluent
limitations. One set of limitations is for refineries that are dis-
charging into public waterways. The other set of limitaticns (pfe-
treatment standards) is for refineries that discharge into the'municipa1A
sewer system and the publically owned treatment works plant treats the ‘
wastewater. The discussion in this section will be concerned with
refineries that discharge into public watearways.
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TABLE 48 ‘
NEW. SOURCE PERFORMANCE STANDARDS ISSUED UNDER CLEAN WATER ACT

{Industrial Categories)

ASBzSTOS
BUILDERS PAPER AND BOARD MILLS
CANNED AND PRESERVED FRUITS AND VEGETABLES
CANNED AND PRESERVED SEAFQOOD PROCESSING
CEMENT MANUFACTURING
DAIRY PRODUCTS DROCESS NG
FEEDLOTS
FERROALLOYS
Open Electric Furnaces w/Wet Air
Pollution Control Devices
Converted Electric Furnaces & Other
Smelting Operations w/Wet Air
Pollution Control Devices
Slag Processing
Covered Calcium Carbide Furnaces w/Wet
Air Pollution Control Devices
Other Calcium Carbide Furnaces
_tlectrolytic Manganese Froducts .
Electrolytic Chromium
FERTILIZER MANUFACTURING
Phosphate
Ammonia
Urea
Ammonium Nitrate
Nitric Acid
Ammonium Sulfate Production
Mixed and Blend Fertilizer Production
GLASS MANUFACTURING
GRAIN MILLS
HOSPITAL INDUSTRY
INORGANIC CHEMICALS (PARTIAL LISTING)
Aluminum Chloride
Calcium Chloride
Hydrochloric Acid Production
Hydrofluoric Acid Production
Nitric Acid Production
Potassium Metal
Potassium Dichromate
- Sodium Dichromate and Sodium
Suifate Production
Sodium Metal Production*
Sulfuric Acid Production=*
Titanium Dioxide Production*

Applicable Date: December, 1979

*Prcposed only
**Partial 1isting .
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INORGANIC CHEMICALS (CONTINUED)
Boric Acid Production
Cnrome Pigment Production*
Copper Sulfate Production
Hydrogen Cyanide Production*
[odine Production
Lead Monoxide Production
Silver Nitrate Production
Zinc Sulfate Production
MEAT PRODUCTS
MINERAL MINING
NONFERRQUS METALS
ORGANIC CHEMICALS
PAVING AND ROOFING MATERIALS
PETROLEUM REFIMING
Topping
Cracking
Petrochemical
Lube
Integrated ,
PHOSPHATE MANUFACTURING
PRINTING INK FORMULATING
PULP PAPER AND PAPERBOARD MANUFACTLQIN
(PARTIAL LISTING)
Unbleached Kraft
Ammonia Base Neutral Sulfite
Semi-Chemical
Unbieached Kraft-Neutral Sulfite
Semi-Chemical
Paperboard from Waste Paper
Deink
NI Fine Papers
Papergrade Sulfite Market Pulp
RUBBER MANUFACTURING
SOAPS AND DETERGENTS
SUGAR PROCESSING
TEXTILE INDUSTRY
TIMBER PRODUCTS PROCESSING



The pollutants which the standards regulate at this time

are:
) 8005
e COD
e TSS
o 0il and grease
¢ Phenolic compounds
e Ammonia expressed as nitrogen
s Total chromium
® Hexavalent chromium
e Sulfides
e DpH

The standards give the limitation for each of the above pollutant except
pH under each subcategory in terms of pounds per 1000 barrels of crude
feedstock. The regulations contain both a daily maximum value as well
as a 30-day running average maximum. The complete copy of these
regulations can be found in the appendix. The amount of any one
pollutant which can be discharged in one day for a subcztegory can be
determined by applying the following formula: . |

Mass Pollutant Limit = Unit Flow x Pollutant Limit
x Unit Size Factor x Process Configuration Factor
where: )
9 Mass Pollutant Limit.is in terms of pounds per day

o Unit Flow is in terms of 1000 barrels par day-of
feedstock to the refinery

o Pollutant Limit is in terms of pounds per 1000 barrels
of feedstock for a subcategory such as cracking

® Unit Size and Process Conf1gurat1on Factor can be
found in 40 CFR 419

A detailed example of this method is described in 40 CFR 419 subpart D
which can be found in Appendix E-2.°

An NPDES permit will, at minimum, require a facility to meet
federal effluent standards as discussed above, but may impose more
stringent limits, depending on the water quality standards that must be
maintained in the rec2iving body of water (CWA 302). Tnis is discussed
in Secticn 4.3.8.

368



i

' On December 21, 1979, the Environmental Protsction Agency pub11§ﬁéd
in the Federal Register proposed Petroleum Refining Point Source Category
Effluent Limitation Guidelines. Theée proposed regulations, 1f'adopted and
promulgated, will have significant impact upon the petroleum industry,
eSpec1a1iy new facilities. All governmental and industrial groups must be
familiar with the impiementation status and timing for these proposed changes
so as to determine applicable discharge 1imits and impacts upon the design.
Status of proposed regulations can normally be obtained from the staff of
the Effluent Guidelines Division of the EPA in Washington, 0. C. A copy
of the proposed effluent limitations can be found in Appendix E-3.

4:3.5 ‘The Ten-Year ®rotection Clause

H

One benefit to a refinery, available because of the language
of the new source performance standards, is the ten-year protection
clause. This provides, in general térms, that a new plant built in
compliance with the current NSPS is to be protected against any tight-
ening of the standards for a period of ten years after it commencas
operaticn, or for the period of depreciation or amortization under
Sections 167 or 189 of the Internal Revenue Code, whichever is less.

A Timitation on this ten-year protection is that it applies
only to the pollutants specifically covered by the permit iimitations and
precludes oniy a tightening of those limitations through changes in the
basic technology standards. A refinery could therefore find itself
compelled to meet further limitations especially-on toxic substances
even during the pericd of protection.

An environmentai impact statement would be required for a
_ new refinery and possibly for an expansion or major modification.
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The scope of the environmental impact statement and the procedures for its
preparation follow the general pattern established in connection with the
preparation of environmental impact statements by other federal agencies.
The intricacies of this process, and the other federal statutes often
brought into play through the environmental impact statement requirements
are discussed in Section 4.1.

4.3.6 Expansion of Existing Sources

A question may arise in cases when a company is axpanding
an existing plant whether the change will céuse-the'project to be
treatad as equivalent to construction of 2 new source and therefore sub-
ject to the legal requirements that apply to a new source. Current EPA
regu]ations'1eave considerhb]e uncertainty on this point, indicating
only that the term "new source" includes any building, structure,
facility or installation the construction of which is commenced after
pef;inent new source performance standards have been promu]gated or
proposed. Also, persons currently discharging who have existing per-
- mits shall submit 2 new application where facility expansion, production
1ncrease§, or process modification will (40 CFR 122.1 (b) Subpart B):

e Result in new or substantially increased discharges

of.pollutants or a change in the nature of the dis-
charge ot pollutants, or

¢ Violate the terms and conditions of the existing permit.

A refinery which 1s planning an expansion should talk to the state
agency or the EPA for clarification between a new scurce and expansion.

The above two poirts would imply that an expansion of an existing refinery
would be treated as-a new source. See 40 CFR 122 located in Appendix E-4,

It may be advantageous for a refinery to contend that an
expansion should be treated as a new source. Although one wculd anti-
cipate that new source performance standards wouid impose far more
costly control requirements than standards applied to existing sources,
in actual practice the new source performance standards frequently are
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no more severe. Thus, if it is clear that no EIS requirementskwii1
apply, and if the new source pertormance standards would not impose
significantly greater costs, classification of a project as a naw

source would give the refinery the benefit of the ten-year orotection
clause against tightening of the control requﬁfements. The actual
advantages or disadvantages may vary considerabTy'from case to case, and
accordingly the refinery should make an individual analysis in reference
to each expansion project.

4.3.7 Industrial Use of Municipal Treatment Facilities

~ An important choice to be made in connection with a new pro-
ject is whather the wastewaters will be treated entirely at the plant
and discharged directly into a public waterway or whether the waste-
waters wiil instead be discharged into a municipal sewage treatment plant
system. The opportun{ty to use a municipal system and the impiications
of deciding to do so may be a major factor in corporate siting decisions.
The considerations bearing on that factor can be difficult to evaluate,
particularly as the costs of pollution contro] ¢ontinue to rise and the
reauirements applicable to users of municipal éystems undérgo significant
change. '

Refineries discharging into municipal systems (public owned)
are exempt from the Federal permit requirements but ars covered by the
NPDES permit for the public owned treatment work. Far less pressure has
been exerted on these refineries to require costly controls over their
discharges compared'to refineries that ars required a NPDES permit.

The 1972 Act, however, contains two types of éuthority which in future-
years may significantly change the balance of advantage for a refinery
using a municipal system. First, the law required municipalities receiving
federal grants for the construction of their treatment plants tc impcse
substantial charges on their iAdustrial users. Second, the law alsc
required such ccmpanies to meet "nretreatment” standards with respect

to any pollutants which might interfere with, pass through, or be incqm-
patible with the municipal treatment works.

371



EPA has moved slowly in the promulgation of pretreatment
programs by municipal systems to effectively enforce the pretreatment
standards which have been issued. Not until June 26, 1978, did EPA
finally: promu]gate its basic regulations to spec1fy the type of pre-
treatment programs municipal systems should adopt. [n future years,
however, the application of pretreatment requirements may'profound1yA
change the comparative cosls for industry of discharging wastes into a
municipal system.

The underlying principle upon which the pretreatment standards
are being devéloped is to assurs that the discharges from a municipal '
system accepting wastes from an industrial plant will be treated to
the same degree as if the industrial wastes were treated at the site to
regulatory limits and discharged directly into public waters. This
is accamp11shed by setting the pretrnatment standards at levels com-
parable to the limitations on d1rect dischargers, subject to a credit
for the extent of removal of specific pollutants actually achiaved by
the municipal treatment plant receiving wastewaters from an industrial
user. The impact of this approach is that where critical po11utant§
from an industrial plant receive little or no effective treatment once
they enter the municipal system, the industrial plant must provide the
full treatment jtself, imposing the same financial burden on it as
though it were a direct discharger. In addition since the wastes do
pass through the munieipal system, the company will be'required to pay
user charges representing its proportional share of the costs of operating
and maintaining the municipal system (CWA 204 (b). See Appendix E-6.

Refineries that are d1scharg1ng 1nto a privately owned, or
a CO0-0P owned treatment plant are exempt from the federal permit require-
ments. The pr1vate or CO-OP treatment piant has to apply and receive
a NPDES permit for operation. This only applies if the refinery'
discharges through pipes, sewer, or other conveyances that lead to the
treatment plant. For more detail, see 40 CFR 122 and’125 in Appendix E-4
and E-7.

372



4.3.8 Prohibition of New Plants

Beyond questions as to the type and cost of pollution controls

required in the design of a new plant, the more fundamental question
is whether the water quality regulations might actually prevent con-
struction of a plant at a proposed site. It is clear that these regu-
lations 'do not present anywhere near the same type‘of potential obstacles
- as are presented by the Clean Air Act. MNowhere in the fieid of water
pollution control is there a system of preconstruction approval to
match the PSD and nonattainment procadures of review. Excent in a few
cases, the working assumption of water pollution controls has beer that

while they will affect matter§ of how a new plant is built, they will
| not impact quesfions of whether or where a new p1aht is built. This
pattern of past practice can be relied upon as a general guide to the
future, but with'important exceptions.

The most significant situation in which water pollution re-
quirements may threaten to prevent construction of new plants concerns
arossly po]1uted'watar bodies where the water quality standards are
currently violated. It should be noted that since the permit require-
ments were first established in the 1972 Act, the law has required any
applicant for a permit from EPA to provide a certification by the state
water poliution control agency that the discharge will not violate water
quality standards,: and in a similar manner the EPA regulations have
required state agencies in issuing permits to assure that any dis-
charge allowed will comply with water quality standards. - This legal
’framewdrk would appear to lay the same type of foundation upon which the
nonattainment preconstruction review program was developed for new
sources of air pollution, although to date no such system has evolved
under the water pollution statute.

The potential for evolution of the water pollution require-
ments toward prohibftion of certain new plants is accentuatad by the
revised NPDES requlations. In the saction entitled "Prohibitions" is a
_Provision stating that no permit shall be issued to a new source or
new discharger (expansion) if it will cause or contribute to the vioia-
tion of water quality standards. Moreover, the regulation would put
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a burden of orcof upon a permit applicant to demonstrate that the new
piant will not result in a violation of water-quaiity standards, and in

any case where a new-plant would be located cn a "water quality limitad
segment," the applicant would also have to demonstrate that there are
sufficient remaining pollutant lcad allocations to cover the new distharge.

This last new reguirement could revolutionize the procedures
for issuance of NPDES permits to new sources. The reference to ‘any water
quality 1imi ted segment wculd embrace large portions of waterways
throughout the countryi wherever existing pollution sources {whether
industrial, municipal, agricultural, or natural) cause a vielaticn of
water quality standards requiring more stringent controls than merely
application of the BPT {or perhaps BRAT) techno]ogy s:anda%ds. In these
areas, typically waste load allocations have been made requiring extra
controls by dischargers sufficient to achieve the water quality standards,
" but not necessarily providing any margin ?Or additional growth. Thus,
the stage would be set for application of the same type of offsets
policy as developed in the nonattairment program under the Clean Air
"ACt. '

The other situation in which water quality considerations
might block -approval ot & néw plant would invulve water bodies of high
water quality. This situation immediate]y invites comparison to the areas
of pristine air quality, Class 1 Areas, for whose protection the PSD program
has been developed. . Information concerning water quaiity can be found in
the appendix. |

4.3.9 Planning

The possibility that enforcement of the water quality standards
might evolve in the directicn of prohibiting new plants is further in-
crzased by work curredt]y in progress to prepare areawide waste treatment
management pians under Section 208 of the Clean Water Act. Under. this
program hundreds of millions of dollars of federal money nave been grantad
to local planning agencies or to state agenéies to conduct extensive oro-
grams .for water qua]ity p]anning; The nature of individual planning
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‘efforts has varied from one locality to another, but in many areas major
efforts have been funded to collect data on the existing condition of
water quality. In some cases wasteload allocations are being adopted
which may allocate the entire assimilative capacity of a particular water
body Teaving little or no margin for future growth. 'E1sewhere these
plans may determine that the pristine character of certain streams or
lakes should be permanently presarved and prohibit major industriali-
zation in such areas. . '

*4.3.10 Citizen Suits

Section 505 of the Act provides an incentive for enforce-
ment of the Act's brovisions. The Act authorizes any.person(s)
having an interest which is or may be adversely affected to commence
civil actions either against a discharger, for violation of any effluent
standard or limitation under this Act, or against the zPA, for tfailure
to enforce the Act's provisions. Experience under the Refuse Act pro-
gram indiéates that civil suit provisions are effective in enforcement
of the Act's provisions. ‘

‘The district courts shall have jurisdiction to.enforce such an
effiuent standard or limitation, or sucn an order, or to order the EFA"’
to perform such Act cor duty and to apply any appropriatevcivii penalties
under Section 309(d)‘of this Act. .The court, in issuing any final order,
may award cost of litigation to any party whenever the court detarmines
such award is appropriate.

4.3.11 Qi1 Spill Prevention and Liabi11£y

Section 311 of the Acf requires .a new refinery to submit a Spill
Prevention Control and Countermeasure Plan.(SPCC Plan). This plan shali
be prepared within six months after the date of beginning operation and
éha11‘be,fu11y-imp1emented as soon as possibie,'but not later than one
year after operation commences.
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The facility shall contain appropriate containment and/or
diversion structures or equipment to prevent oil from reaching any navi-
gable water. Some of the possible systems wouid be:

] Dike§, berms, or retaining walls sufficiently im-
pervious to contain any spilled oil

e Curbing

o Culverting, gutters,or other drainage systems
¢ \Weirs, booms, or other barriers

o Spili Diversion ponds

9 Retention ponds

¢ Sorbent materials

The plan also addresses the facility drainage system, and bulk storage
tanks. Failure to prepare and maintain a plan in accordance with the
regulations subjects the violator to civil penalties of up to $5,000 for
each day of violation. Similar, but more stringent, planning and accident
avoidance requirements are applicable under Coast Guard regulations
governing vessals and 0il transfer operations associated therewith.

—If, despite compliance with the spill avoidance procedures
~discussed above, a spill does occur, addftional obligations arise.

The owner or operator of the source from which the dis-
charge originates must immediately report the discharge to the Coast
Guard and/or EPA. Failure to comply with this requirement results, upon
conviction, in a Tine of up to $10,000 and/or impriscnment for not more
than one year. It should be kept in mind that this reporting requirement
is broadly construed and may apply to oil spills which originate several
miles inland e.g., if the spill goes into a storm sewer which outlets to
navigable waters. | |

In additicn to giving notice, the discharger must either con-
tain and clean up the spill or pay the cost of clean up efforts by the
responsible governmental agencies. Section 311 (f) limits the discharger's
Tiability for the government's actual removal costs te S50 million unlass
there is willful negligence or willful misconduct in which case there is
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no limit on iiability. EPA is authorized to establish lower limits of
liability for facilities having small storége capacity (1000 barrels or
less). Generally, effective private clean up measures are Tess costly
than similar efforts by the government and, in addition, those efforts
are cf considerable practica® importance in mitigaﬁion cf. the civil
penalties discussed below. ‘ ‘

The discharger's'final obligation is to pay a civil pénalty
of not more than $5,700 for each spii]. Although the Coast Guard (which
15 the agency admiristering the penalties section) must assess a penalty,
it has consideratie discretion to raduce the amount of the penaity based
on the size of the business of the discharger, the effect of the penaity
on his zbilify to continue in business, and the gravity of the violation.
The Act provides the right to notice and a hearing in connection with
civil penalty assessments, and there nad been'éase law to the effect _
that the notice given by the discharger must not be utilized as a means
of obtaining information tc serve as the basis for asiessing a civil
penalty. More information on o1l spills can be found in 40 CFR 112
located in Appendix E-5. ‘ |
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RESOURCE CONSERVATION AND RECOVERY ACT

4.4.1 Introduction

The disposal of solid wastes in the past has typically presented
.no requlatory obstacles to the siting and construction of a new refinery.
That day could be over. |

In 1976 Congress passed the Resource Conservetion and Recovery
Act (RCRA). Under that Haw EPA is currently establishing a new regulatory
framework. This will include certain controls on the disposal of .virtually
any fdrm of solid waste, and it will concentrate specifically on the disposal
of a hazardous waste.

Controls on the disposal of hazardous wastes will be among the
most important future developments 'in the field of environmental regulations.
Because these controls are still in an early stage in their formation, they
cannot be described in detail. It will be critical to the planning of any
new refinery, nowever, to try to anticipate the new requirements which may
be confronted. A brief review of the principal features set by the statuts
and by EPA's draft and praoposad requlations will provide scme helpful clues.

A copy of the Resource Consarvation and Recovery Act can be found in
Appendix F-1, '

The basic approach of the statute is to dfvide the reyulation of
solid wastes into two.categories -- nazardcus wastes and other solid wastas.
Although the regulation df hazardous wastes is more important, it will be
easiest to discuss the non-hazardous wastes first. The approach to these
other solid wastes is to focus on the dispcsal sites, establishing a Tegal
distinction between -a sanitary landfill and an open dump. The Act directs
EPA to promulgate criteria for classification of an approved disposal facility
as a sanitary landfill. Meeting classification criteria wiil assure that
there will be no reasonable probability of adverse effects on health or the
environment. Although EPA has not vet promulgated such criteria, they
probably will be designated to prevent leaching, runoff of ground water,
cpen burning, and other pctential environmental problems.
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Every site for -the disposal of solid waste which does not qualify
as meeting the EPA definition of a sanitary Tandfill is automatically
defined by the statute as an open dump. The statute directs EP4 to prepare
an inventory listing of every open dump in the United States, and it further
directs that within five years thereafter every open dump must either be
closed or upgraded to meei the sanitary landfill criteria. tach state is
calied upon'to develop a plan to carry out this program, and the state
agencies will bear sol2 responsibility for enforcement of these requirements.

ror hazardous wastas the statute establishes a far more ambiticus
regulatory pregram. A central feature will be a manifest system through
which every load of hazardous waste material can be tracked from its ori-
gination at the plant of a generator through the hands of each transporter
to its uitimate disposition at a disposal site. The statute also creates
a new permit program to cover every nazardous waste disposal site, under
which cetailed requirements for handling and ¢ontrol cf such wastes will
be impesed on the operators of such facilities.

The purpose of this cradle-to-grave system of manifests and
hermit program is to carry accountability for thé final disposal of hazardous
wastes back to the industry which created them. This will transform the
orevious situation in which some industries have been able to hire an
independent contractor to naul away their wastes and then forget about it.

4.4.

"N

Sefiniticn of Hazardous Wastes

The extensive controls to be established over the handling of

hazérdoﬁs wastes place great importanca on the definition of that term, a
matter of extreme complexity. The statute itself defines the term “hazardous
waste" as "a solid waste, or combination of solid wastes, which because of
its quantity, concentration, or physical, chemical, or infectious charac-
teristics, may....pose a substantial present or potential hazard to human
health or ﬁhe environment when impragerly treated, stored, transported, or
" disposed of, or otherwise managed." [t is important to note that the statute
- also defines "solid waste....including solid, liquid, semisolid, or contained

gaseous material resuiting from industrial, commercial, mining, and agri-
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cultural operations...." although the statute does specifically exclude from
the definition wastewater discharges subject to NPDES wastes pollution

permits. The effect is to cover, as one example, liquid wastes permanently
stored in lagoons.

The statute requires EPA to promulgate criferia for identifying
hazardous waste and to promulgate regulations identifying the character-
istics of hazardous waste and listing particular hazardous wastes. In
approaching this task, EPA has been influenced by the fact that the risk
‘presented‘by a particular.waste is a function ot the combinations and con-
centrations of its hazardous constituents. It therefore has developed a
series of tests o be app]ied to each waste stream rather than relying
solely on an identification and quantification of individual hazardous
substancas contained in the wastes.

On December 18, 1978, EPA proposed regulaticns establisning the
following four basic criteria for identification of a hazardous waste:

ignitability,
corrosiveness,
reactivity, and
toxicity.

Under this approach, a waste stream wuuld be declared hazardous under the
ignﬁtabi]ity test if, while in a liquid state, it has a flash point of less
than 60° Centigrade, is an ignitable compressed gas, or is an oxidizer.

It would be covered by the corrosivéness test if it is aqueous and has a
~ph of less than or equal to three or more than or equal to 12 or has a ‘
corrosion rate of more than one-quarter inch per year on steel at a test
temperature of 120° Fahrenheit. Similar tests wouid be applied under the

reactivity criteria.

~ Toxicity is apt to be the most significant criteria. This would
classify as hazardous a waste centaining any substance for which an EPA
Primary Orinking Water Standard has been established if its concentraticn,
when measured by a specified toxicant extraction procedure, is ten times
greater than the drinking water standard. Those standards set extremely low
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limits and cover many substances (arsenic,-barium; cadmium, chromium, Tead,
- mercury, selenium, silver, endrin, lindane, methoxychlor, toxaphene, 2,
4-D, and 2, 4, 5-TP Silvex). These Timitations are shown in Table 4S. The
reach of this criterion therefore would extand to many types of industrial
waste. |

The proposed regulations would also establish a second parailel
system for classifying wastes as hazardous. This covers the waste streams
Trom a long Tist of specified industrial activities. EPA progcsed a list of
158 specific wastes which are dbresumed to be hazardcus and will be regulatedr
as sﬁch unless the generator can demonstirate that such waste does not meet the
criteria. Thus a first step for any company concerned with these regulations
would be to check the 1ist of wastes presumed to be hazardous to see whether
if covers operations‘found'in a refinery. This list can be found in the
proposed reguiations located in Appendix F-2.

The total coverage of wastes which would be classified as hazardous
under the proposed regulations is vast. EPA estimateﬁ that approximately
35 million tons per vear would be regulated, originating from approximately
270,000 generétors and involving approximately 10,000 transporters.

4.4.3 Permits
Regulations wiil also establish a new permit program. This
nrogram will focus on industrial plants which producas a hazardous waste.

[¥ the proposed refinery does not produce a hazardous waste, then it will be
exempt from the permit process.
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TABLE 49

NATIONAL INTERIM PRIMARY DRINK;NG WATER STANDARDS
AT TOXIC LEVELS-

Extract Level,

Contaminant ‘ Milligrams per Liter
Arsenic 0.50
Barium | : ' 10.0
Cadmium . ‘ 0.0
Chromium ’ 0.50
Lead 0.50
Mercury 0.02
Selenjum 0.10
“Silver ' . - 0.50
Endrin (1, 2, 3, 4, 10, 10-hexachlore-6, 0.002
7-epoxy-1, 4, 4a,’s, 6, 7, 8, 8a)
octahydro-1, 4-endo, endo-5,8 di
methano naphthalene
Lindane (1, 2, 3, 4; 5, 6-hexachlorocycio 4 0.04
hexane gamma isomer ‘ ' '
Methoxychlor (1, 1, 1-trichloroethane). 1.0
2, 2,-bis [p-methoxyphenyl]
Toxaphene (C14HioClg-technical chiorinated - 0.050
camphene, 67-69% chlorine)
2, 4-dichlorophenoxyacetic acid (2,4-0) 1.0

2, 4, 5-TP Silvex o 0.70

lThe axtract levels specifiéd for the above substances are

quiva]ent to 10 times the Mational Interim Primary
Orinking Water Standard.
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4.5 WETLANDS AND COASTAL ZONE

4.35.1 Introduction

Many refineries are located beside major.water bodies, either
for transportation purposes or to obtain a supply of process water, and
from an economic viewpoint it will often be advantageous for a refinery
eitﬁer to expand facilities at such a piant or tuild a new plant in a
similar 1ocaﬁion. ) In such cases, the new refinery may be subject to
special regulations designed to protect wetlands or to control develcp-
ment within the coastal zone.

A permit must be obtained from the Corps of Engineers for any
project which will involve any dredging or filling of wetlands. The two
orincipai reasons a tompany might wish to use wetlands are (1) to obtain
spaca for the location of new facilities, or (2) to instalil docks or other
waterfront structuras needed for transportation or other water-dependent

.uses. Details on the permits can be found in another section of this report.

The second important federal program concerning land which may
affect a new refinery fs the Coastal Zone Management (CZM) Act. ‘Under this law,
states are developing plans to regulate growth within the coastal zone
(which includes areas bordering on the_Gréat Lakes). Where such plans have
been adopted, they may impose a var{ety of new requireménts on a refinery
project.

4,5.2 Coastal Zone Maniagement Act

In 1972 Congress enacted the Coastal Zone Manégement Act to
stimulate land use planning and controls in coastal areas. Although imple-
mentation of this program has avolved slowly and its impact has seldom
been felt to date, it promises to become a factor affecting any future re-
finery development in a coastal locatien.
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The statute was enacted in.response to studies of the destruction
of estuarine and other shoreline areas. t.ref1ected a Congressional re-
cognition that intense competition for use of coastal areas was producing
a tangie of conflicts that were not being resolved satisfactorily through
existing mechanisms. A major purpose of the legisiation was to provide
greazar protection for marine resources and reilated ecolegical values.

Tne approach adopted was to provide federal grants as & voluntary induce-
ment to the development and adoption of state management programs. Federal
responsibiiity was vested in the Secretary of Commerce, who delegated it
to the Office of Coastal Zone Management in the National Cceanic Adminis-
tration.

To qualify for federal grants (up to 80 percent of the costs of
both developing and administering the coastal zone management program) a
state program must be approved as meeting specified federai criteria. The
program must include the following elements :

¢ An identification of the boundaries of the ccastal
zone;

@ A definition of what shaill constitute permissible
Tand and water uses;

¢ An inventory of arcas o7 particular concern;

¢ An identification of the means by which the stats proposes
to exert control over the land and water uses;

o Broad guidelines on priority of uses in particular
areas; and

2 A description of the organizational structure pro-
- posed to implement the management program.

When the coastal zone management programs are put into effect,
they r=present a new component of the regulatory framework to be faced by
any company planning resfinery project near the coastal area. They may, or may
not, add additional! permit requirements. They invariably will strengthen the
involvement of state and iocal governmentai units in the review of construction
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proposals. They normally will tilt that review in the direction of stronger
environmental protection. Finally, no réquired federal permit or approval
of a project can<bé granted if it would violate requirements under an
approved state coastal zone manaéement orogram. A copy of the CZMA can be
found in Appendix G-T1.

4.5.2.1 ‘Definition of the Coastai Zone

The coastal zone will not include extensive areas of land even in
the coastal states. It is generally limited to a narrow band of land
within the immediate vicinity of the coastline. The statute detines “coasta’
zone" as inciuding "the coastal Waters ....and the adjacent shorelands...
strongly influenced by each other and in proximity to the shorelines of the
several coastal states, and includes the transiticnal and intertidal
areas; salt marshes, wetlands, and beaches.'

‘A precise definition of the coastal zone in any specific locality
can be.obtained by tonsu]ting the plan adopted for that state. In this
regard the plans for various states differ marginally from each other.
~ A basic approach taken by many state plans is to define the landward edge
of the zone as a specified distance (for example, 100 ft, 300 ft, or 1000 ft)
from the mean high water mark. Another common technique has been to define
the zone as including the area between the shoreline and the nearest major
road, railroad, or public utility line. The boundary is usually adjusted
to include in the coastal zone any coastal marshes, coaéta1 flood plains,
tidal rivers, or other areas where vegetation is affected by saline water.

, The coastal zone extends seaward (by statute) to the outer boundary

- of 'the territorial sea, normally three miles from the cshoreline. Major

i;]ands or peninsulas may be included in their entirety, including for examp}e
all of Cape Cod in Massachusetts. Tﬁe coastal zone program includes all states
bordering the Atlantic and Pacific Oceané, the Gulf of México and the

Great Lakes. [In the Great Lakes states the coastal zone extends to the
international boundary between the United States and Canada.
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4.5.2.2 Status of Implementation

Progress in implementing the Coastal Zone Management Act ini-
tially was slow. As of January 1, 1978, over five years after passage
of the Act, tull management hrograms had been approved for only three
states: Washington, Oregon and California. Washington state was the first
state to have the required plan approved by the Secretary of Commerce
A copy of the plan is located in Appendix G-2. There has been 15

programs that have been approved as of January 1, 1980. The status of
all coastal states and their plans can ‘he found in Table 50.

Prior to the passage of the federal act, the.State,of Delaware
passed the Delaware Coastal Zone Act of 1971. This act requires special
affirmative siting legislation for any major industrial facility within
a two mile strip of land along its entire coastline. This act should be
carefully rey%éwed by any refiner considering a project within the State

of Delaware.

4.5.2.3 Principal Features of State Programs

The dominant feature of state management programs is that they
do not contain final determinations of the uses of land ﬁo be periitted
in designated areas. Instead they merely establish the mechanisms for
future government decisions on proposals for development on a case-by-case
basis. The state programs are all quite precise in defining the boundaries
of the coastal zone itself, and many of the plans provide for the desiana-
tion of certain areas having special environmental importance where )
industrial development would be prohibited. In most parts of the coastal
zone, however, questions as to what type of development should be allcowed
are left for future decision. |
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STATUS OF STATE COASTAL ZONE MANAGEMENT
PLANS AS OF JANUARY 1, 1980

State Approved Plan

Alabama X
Alaska X
California . X
Corinecticut

Delaware X
Florida '

Georgia

Hawaii X
ITlinois

Indiana

Louisiana

Maine ¢
Maryland

Massachusetts

Michigan

Minnesota

Mississippi

New Hampshire

Mew Jersey 2
New York

North Carolina . X
Ohio

Oregon X
Pennsylvania -
Rhode [sland
Scuth Carolina
Texas

Virginia
Washington
Wisconsin

XK KK~

T > <

>= >

i. Plan expected to be approved sometime in 1980.
2. Only portions of the full plan approved.
3. Plan expected to be approved some time in 1981.
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The CZM Act does require that each state adopt a scale of
priorities for use of coastal areas. These priorities are apt to discourage
industrial development. In some state programs a top priority is placed
on protecting natural resources with minimum interference from numan activity.
To the extent that refinery development may be permitted, state programs
are apt to rank development proposals on the basis of whether they present
a need for coastal location. The Washington program established a strong

‘oreference for water dependent uses, thus providing more opportunity
for approval of an industrial development which-cannot exist in ény lecation

other than at the shoreline, (suchfas a marina), while practically

shutting the door against approval of projects which could locate equally
well away from the shoreline.

4;5.2.4 General Effect

‘Whenever a company proposes to build a:new_refinefy within an
area covered by an approved coastal zone management program or inVo]vés-the
use of wetlands, Tt shouid give a top priority to discussing its plans
with the staff cf the state agency and exploring all requirements which
will apply under that program. Moreover, unless the refinery presents an
apparent need for a coastline location or need for use of “wetlands” it
- wculd generally be better to seiect a site outside the coastal zone.
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4.5 TOXIC SUBSTANCES CONTROL ACT

4.6.1 - Introduction

Prior to tHe passage of the Toxic SuBstances Control Act (TSCA]
in 1976, significant gaps existed in the federal government's authority
to test and regulate problem chemicals. The Clean Air Act (Section 112)
and the Federal Water Pollution Control Act (Section 307), deals with
chemical substances when they enter the environment as wastes (emissions to
the air or discharges to the water). In many cases controls could not be
2asily fashioned or required without severe economic consequences. T0XiC
substances legisiation, which provides testing well before a chemical reaches
the production phase, overcomes this difficulty. -

Other statues, such.as the Occupational Safety and Health Act
and Consumer Product Safety Act, deal only with one phase of the cnemical's
existehce-(workér exposure or direct consumer exposure) and contain no
authority to address envircnmental hazards. While both of these statutes
are clearly needed, the life cycle of a chemicd], from production to ultimate
disposal, provides many opportunities for its escape into the environment ’
and for human exposure, and federal authority to deal with that overall
cycle is fragmentad. The Toxic Substances Control Act is desigred to fill
these gaps, both in regulatory powers and authority to require that tests
be conducted before the environmental or human exposure occurs.

The Toxic Substances Control Act has two main requlatory features:
o acquisition of sufficient information by EPA to identify and

evaluate potential hazards from chemical substances, and

o regulate the production, use, distribution, and disposal of
such substances where necessary.

The important provisions of TSCA which could affect a new refinery or expansion
of an existing refinery are briefly described below. A copy of the Act can
be found in Appendix H-1.
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1.6.2 Premarket Notification

The heart of TSCA is the requirement for oremarket notification
(PMN). Under Section 5, a manufacturer must notify EPA at least ninety
days before producing a new chemical substance, defined as any chemical
not listed on a specially compiled inventery 1ist (discussed later). This
notification is also necessary even for older chemicals, already on the
inventdry 1ist, if the administrator conclides that there is a significant new
use which increases environmental or human exposure. In either case, EPA may
extend the notification processing pericd by an additional ninety days, but
the feasons for requiring longer considerations may be challenged in court.

4.6.3 Inventory List

Because the notification rules apoly primarily to new chemical
substances, there must be a list available of pre-existing chemicals. Under
Section-3(b), EPA is required to compile an inventory of chemicals manufactured
or processed in the United States. This does not cover every chemical ever
produéed but is Timited to these substances produced within the three year
period preceding the promulgation of applicable regulations, namely since
January 1, 1975.

EPA intends to update the inventory list perfiodicaliy to include
products for which notification forms have been submitted. A company planning
to construct a new refinery could consult the revisad 1ist and know if
oremarket notification would be required.

This list is available from the EPA and currently contains approxi-
mately 50,000 chemicals, Because of the size of the Tist, contaired in
six volumes, it has not been included in the Apoendix. This list is available
by ordering Document Number GP0-055-007-00004-7 and GPQ-055-007-0003-9 for
volumes 1-4 and 5 and 6, respectively. The address is as fo116ws:
Supérintendent of Documents

Government Printing Company
Washington, D.C. 20402.
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4.6.4 Priority Listing

Section 4(e) of the Act provides for a priority list of chemicals
for ‘testing and dirscted that the list "may not, at any time, exceed 50."
The act allows for expansion of this list within this 50 by allowing sub-
stances and mixtures. As of December 7, 1979, there were 31 chemicals
on this list. These are listed in Table 51 and can be found in Appendix H-2.

The chemicaTs on the priority 1ist are then tested according to
Section 4(a) and (o) of the Act. From these test-resu1ts,'if there may bte.
any reasonable basis to conclude that these chemicals could cause harm,
appropriate action will be taken to reduce any possible harm.

These appropriate actions may include limiting the amount thqt
can.be produced, prohibiting or limiting specific uses considered most
Razardous,: requiring labels and warnings, mandating extensive manufactur-
ing and monitoring records, controlling disposal, "or otherwise reéu]ating
any manner or method of commercial use of each substance or mixture."
Restriction may even be applied to some geggraphical areas and not others.
Quality cont%o? on manufacturing.or process{ng may be applied For a highly
toxic compounds.

TSCA should have little impact on the siting construction, or .
operation of a refinery. Still, a company planning to build a new refin-
ery should check the priority list of chemicals to be reviewed. If any

- of the chemical s) that are planned to be used, or produced, are on this

list, the company can expect standards or limitations sat for that
chemical. "
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TABLE 51 THE TSCA SECTION 4 (&) PRIOQRITY LIST
Cesignated for

action by
Acetonitriies «ooveiiaean “edeaen et et e e April 1980
L Yed o2 - 5 e - P April 1979**
ATKYT @DOXTAES vt ive ittt it ittt iit e isenennananaanns October 1978*
ATky1 DRERETAteS v vvr ettt ittt te it October 1978*
Aniline and bromo, chloro, and/or nitroanilines ..... «... April 1980
Antimony (MEtal) vvuivrn et iieeineneneeroanennerennns April 1980
Antimony sulfide ...ttty April 1980
Antimony trioxide .........civieiiiiinien i h e April 1980
Aryl PhOSPhAteS . vvrr i iiin it iniiiineaineeionnanennnnns April 1979**
Benzidine-based Dyes ......ciiiiiiiiiiiiiiii it November 1980
Chiorinated benzenes, mono- and di- ...........cvvvuvnnn October 1978*
Chlorinatad benzenes, tri-, tetra- and penta- ........ ... October 1979
Chlorinated naphthalenes .....v.oviitiiiiinrnnrionennnnnn April 1979**
Chlorinated Daraffins .. . it iiiinnnrinrrnnernnens October 1978*
Chloromethane ........ciiiiinrninnennnnennansns [ October 1978*
ClESUT S vttt ettt iie et et eanaeraanntaeenntoenasssecnases October 1973*
cDianisidine-based Dyes ................................. November 1980
Dichloromethane .......ociiiiiiieinineenenerennesesnennenes April 1979**
1,2-Dichioropropane . .oviir it iiriieeeianernronocenecanses October 1979
CYCTONBXANOME ittt ittt ittt teneeseannnssonansosnnees April 1280
Glycidol and its derivatives ............. e eeee e October 1979
Halcgenatad alkyl epoxides .....vieiiieiinneiinnnnanennn April 1979**
Hexachloro-1,3-butadiene .....civiiiiiniininrinneeeennnns October 1973*
i«exacho1orowclopentad1ene ............................... April 1980
HYdrogQUINONE ...ttt irtetinntienoonseensatansossoannoesas November 1980
[SOPhOrONe it i i i i i et e April 1980
Masityl OXTdEe ..iiitiii it ittt ernatennrenrenasnnaonnns April 1380
4,4'-Methylenedianiling ...cvuvrerierivornoerrsnsasnennnns April. 1980
Methyl ethyl Ketone .. .v.iviiiiii e rnncnenennns April 1980
Methyl isobutyl ketone ............ciiiviiiiiiiianannn, . April 1980
Nitrobenzene ......cvviiiiiiinnnnneennn. e October 1978*
gTolidine-based Dyes «..vviiiii it iniiiene s, PR November 1980
Polychlorinated terphenyls ... .viiviiiiinienenrenennnnnns April 1979**
PYridine ittt i e i i e e S April 1979**
DUTMOME v v v v teeneeeasaeassosasnesssonssensnnasansonens November 1980
Toluene ................ et e ettt October 1978*
1,1,1=-Trichioroethane ......ccoiiiirinironnrnecnnrnnnrnnes April 1979**
b 1= 11T P S P October 1978*

*Cesignated by the Committee in its First Report {2) and
responded to by the Administrator in 43 FR 50134-50138.
**Designated by the Committee in its Second Report (3)
and responded to by the Administrator in 44 FR 28095-28097
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4.7 OTHER FEDERAL REGULATIONS QF CONCERN
4.7.1 General

The regulations that have been discussed in detail above,
namely: National Environmental Policy Act, Clean Air Act, Clean Water
Act, Resource Conservation and Recovery Act, Wetlands and Coastal
lone Act, and the Toxic Substances Control Act are a few of the regula-
tory programs that would affect 2 company planning a new rafinery
or an expansibn of an existing refinery. A partial 1ist of other
regu1ato?y programs and their main concerns are as follows:

» Ports and Waterways Safety Act of 1972 - concerned
with the prevention of damages to vessels, bridges, or
any other structure on navigable waters or any land
structures adjacent to those waters.

¢ Marine Protection Research, and Sanctuaries Act of
1972 « concerned with the transporation far dumping
and the dumping of material into ocean waters.

o Safe Drinking Water Act - concerned with the quality
of water for domestic use.

o Deepwater Port Act of 1974 - concerned with the pro- -
cedures for the location, construction, and operation
of deepwater ports. . .

e Noise Control Act of 1972 - concerned with sources of
noise and the control of noise from these sources.

@ Marine Mammal Protection Act - concarned with certain
© species and population stocks of marine mammals that
are endangered due to man's activities.

o Endangered Soecies Act of 1973 - concerned with various
species of fish, wildlife, and plants that are in danger
of extinction. A partial list of these species has been
included in Appendix I.

® Wild and Scenic Rivers Act - concerned with certain rivers
that possess outstandingly remarkable scenic, recreaticnal,
geologic, fish and wildlif2, historic, cultural, or other
similar values. A list of these rivers are presented within
-the Act which can be fecund in Appendix I.

-,
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@ Occupational Safety and Health Act [0SFA) - concerned
with the safety and neaith of people.

The first page of these acts can be found in Appendix I of this report
In the next section of this handbook, the permits required by these

regulations and the procedures for obtaining these permits are pkesented.
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PERMITTING ACTIVITY

(52}
—_

FEDERAL PERMITS’

Tne Federal regulations that apply to 2 new refihery and an
expansion cr majeor medificaticn of an existing refinery are complex as
may be described in Section 4. These regulations describe preliminary
orocedures and environmenta]Ad0cuments, what a company can discharge into
a receiving stream or emit to the atmosphere, hcw they can dispose of
solid wastes, and implications about the difficulty of site selection or
growth potentiai. One thing that the regulations have in common is they
require an approval or permit tefore constrﬁction can start or operation
can begin.

These approvals or permits can be catsgorized into five areas,
namely, '

9 water - concerned with discharges,-oi1 spills, navigation
aids, and impacts upon navigable waters.

"o air - concerned with emissions in clean and nonattainment
air regions, the quantity oiv emissions, and the net quaility
of the air after construction.

¢ land - concerned with disposal of solids (hazardous and
non-nazardous), uses of coastal land, wetlands, and flood
plains. ' :

s health and sa¥ety - concerned with such areas as underground
injection quality, noise, and air quality and conditions of
working areas. '

o miscellaneous - concerned with such areas as construction in
navigable watar, archeoiogical findings, erdangered species
(plants or animals), right-of-ways, eiactronic transmitting
equipment, air navigation aids, and wild and scenic rivers.

One of the most important questions reqarding permits is t,the
iength of time to secure all of the regquired permits. if a company waits
too long to apply for the permits, a costly delay in construction or
operation could occur. However, iT they apply too eariy, there is a chance
of a permit expiring necessitatirg reapplication under new conditionsT ™4
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compan/ can sstimats the perm1tt1ng process lasting 3 to > years including
mon1tor1ng the preparation of both an env1ronmenta1 assessment and the

Tead agenc1es environmental impact statement and pub|1c hearings.®”“%% The
degree of controversy is a difficult and 1ntang1b1e factor to include in the
project planning.

The possible permits and the issuing agency that a company
planning a new refinery, major modification or expansion wbuld be required
to obtain are listed in Table 52. The addresses and telephone numbers of the
issuing agencies are listed in Table 53.%¢

A company should review this list of nossible permits to determine
the applitab]e permits for their project. After that, the issuing agencies
should be contacted at the very beginning of the 6;rm1t process. This
initial contact can be used to determine if *he permit ﬁs'app1icab1e and,
what information is required to obtain the permit. Once this required
information has been gatheréd by studies or engineering design, the company
is oreoarad to apply fer the permit when the project schedule suggests this
acticn, %22

While all of the permits listed are important, there are three
which need special note. These are the National Pollution Oischarge
Elimination Systam (NPDES) permit, required under the Clean Water Act and
the Prevention of Significant Deterioration (PSD) and the nonattainment
permits required under the Clean Air Act. Without applicable permits, a
company cannot start construction or operation of the proposed facility
information regarding the other permits can be found in Appendix J and
by contacting the issuing agency. '
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TABLE 52
REQUIRED FEDERAL PERMITS

WATER RELATED PERMITS
o - [ssuing
Permit Agency Comments

. National Pcllutant Discharge EPA a. Must nave before construction if
Elimination System (NPOES) EIS required, or
b. Must acply for at least 18C days
vefore operations. Includes
time required for permit prepara-
tion and approval.
c. Copy of permit located in Appendix

™~

Spill Preventiun Control and EPA a. Not an actual permit but a re-

Counter Measure Plan : quirement of the CWA. _

b. Should not be required for an
expansion

¢. Plan must be submitted no morz
than 6 months after operations

~ begin. : .
d. See 40CFR 112 in Appendix E-6.

3. Permit for Lischarge of Dredged ACOE
or Fill Material into Navigatle
Waters

4. Permit for Transportation cof ACOE
Oredged Material for Dumpting
into Ocean Waters

5. Aid to Navigation Agreement Coast a. Must hava before construction.
- Guard 5. Install buoys, markers, etc.
6. Permit for Private Projects to ACQE

Improve Mavigable Waters

AIR EMISSIONS PERMITS

1. Prevention of Significant EPA a. Permit Requirements:
Deterioration Permits - v+ 1 year of monitoring
g * Will not violate increment or
air quality standard
 Installation of BACT
+ Postconstructicn monitoring
. » Public review

2. MNonattainment Permit EPA a. Permit Requirements;
(Issued by + Offsets
State Agency LAER
Usually) Other sources in compliance

SIP being carriad out
Public review

e & e+ &
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LAND ‘USE PERMITS

: [ssuing '
Permit A Agency Comments
1. Coastal Zone Management (0OSM) NOAA a. Handled by the state.
2. On-Site Treatment, Storage, and EPA b. Must be in compliance with RCRA
Disposal of Solid Waste (RCRA) and proposed rules.
3. Approval to Construct Meteoro- FAA
logical Tower
&. To Construct a Bridge over Coast
Navigable Waters (pipelines) Guard
5. Permit for Construction or Coast
Operation of a Deep Water Port  Guard
5. Permit for Activities in Desig-  NOAA
nated Marine Sanctuaries ‘
7. Permit for Causeways Coast .
: " Guard

HEALTH AND SAFETY PERMITS

7. Occupetion Safety and Health DoL a. Must -have before start of con-
Administration (QSHA) ' struction. -
b. Sets limits on:
+ Noijse

« Air Quality in work area
+ Working Conditions

2. Underground Injection : 4 EPA a. See Safe Orinking Water Act
: of 1974
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MISCELLANEQOUS REQUIRED PERMITS

B

Permit

1.

o

Permit to Construct or Work in
Navigable Waters

An Archeolcgical Survey of the
Proposed Site

A Survey of the Proposed Site and
surroundings for any plants and
animals on the Endangered Species
Tist.

Provide an Analysis
a Mew Refinery

of Need for

Construction of Fipeline across
Navigable Waters

Certification of the 0il Re-
ceiving Facility

Air Navigation Approval

License to Operate Elzctronic
Transmitting Equipment

.

Issuing
Agency

ACOE

FWS

DOE
ACOE

0DoT
FAA

FCC
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Comments

Must. have before start of con-
struction.

A copy of the permit can be
found in Appendix J.

Must have before start of con-
struction (The National Park
Service administers the archeo-
lTogical prasarvation Act uf
1974 and the Historic Preserva-
tion Act of 1566.

The U.S. Fish and Wildlife Service
(FWS) (Department of Interior)
administers the Endangered Species
Act of 1973, '

Needed for Environmental Impact
Statement

Must have hefore start of con-
struction. .

<DOT - Custom Service

Reguired if receiving foreign 0il
Required pefore receiving foreign
cil shipments

Must file on all construction in
excess of 200 ft adjacent to an
airport or flight corridor.

Must have before construction.
Required if using any transmitting
equipment such as VHF paging
equipment



TABLE

33

LOCATICON OF FEDERAL PERMIT ISSUING AGENCIE

DE°QRTHE TURE

NT _CF AGRICU

independence Avenue

between 12th and l4th St.,

Washington, D. C. 20250
(202) 855-400

S. W.

Aaricultural Stabilization and
Conservation Service

Administration 8uilding, Jefferscon
between 12th and 1l4th Sts., S. W.,
Wasnington, 0. C. 20250

- (202) 447-3467

Forest Service

South Building
12th St. and Independence Ave., S.
Washington, 0. C. 20013

(202) 447-6661

Soil Conservation Service

South Building
12th St. and Independence Ave.,
Wdashington, 0. C. 20250

(202) 447-4531

DEPARTMENT OF COMMERCE

Commerce Building
14th St. between Constitution Ave.
and £ St., N. W.
washington, 0. CL 20230
{202) 377-2000

Nationa! Cceanic and Atmosoheric
Administration

11400 Rockville Pike
Rockville, MD 20852
(301) 443-8910

JEPARTMENT OF DEFENSE

The Pentagon
Washington, D. C. 20301
(202) LIS-57C0

S.

DEPARTMENT OF DEFENSE (cont'd

Army Corps of Enaineers

- Department of the Army,
Forrestal 8uilding
Washington, 0. C. 20334

(202) 693-6456

Or.
JEPARTMENT OF ENERGY

Forrestal Building

1000 Independence Ave., S.

Washington, D. C. 20545
(202) 252-5000-

A

W.

ENVIQONMEMTAL PROTECTION AGENC

Waters1de Mal]

401 M St., S. W. :

Nash1ngtor, 0. C. 20460 -
(202) 755-2673

W.

DEPARTMENT OF HEALTH, EDUCATIO
AND WELFARE

200 Independence Ave., S. W.
Washington, D. C. 20201
(202) 245-6297

Hea]th Services Administrati

5660 Fishers Lane
Rockville, MD 20857
(301) 443-2216

DEPARTMENT QF INTERIOR

Interior Building
Washington, D. C.
(202) 343-1100

20240
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DEPARTMENT QOF INTERICR (cont'd)

Fish and Wildlife Service

Interior Bui!ding
Washington, D. C. 20240
(202) 343-4717.

gureau of Land Management

Interior Building
Washington, D. C. 20240
(202) 343-5101

National Park Service

Interior Building
Washington, D. C. 20240
(202) 343-8067

Heritage Conservation and
Recreation.Service

440 G St., N. W.
Washington, D. C. 20243
(202) 343-5741

Bureau of Reclamation

Interior Buiiding
Washington, D. C. 20240
(202) 343-4157

Bureau of Mines

Coiumbia Plaza

2401 E. St., N. W..

Washington, D. C. 20241
(202) 634-1004

- Qffice of Water Research and

53 (Contd)

DEPARTMENT OF LABOR {cont'd)

Occupational Safety and Healt
Administration. :

New Labor Building
200 Constitution Avenue, M. %
Washington, D. C. 20210

DEPARTMENT OF STATE

2201 C Street, N.W.
Washingten, 0. C. 20520
(202)‘655-4000

DEPARTMENT OF TREASURY

Technology

Interior Building
Washington, D. C. 20240
(202) 343-5975

DEPARTMENT OF LABOR

New Labor Building
200 Constitution Ave., M. W.
dashington, 0. C. 20210

RS S A B

Customs Service, .
1301 Constituticn Ave., M. W.
Washington, D. C. 20229,

DEPARTMENT OF TRANSPORTATION

400 7th Street, S. W.,
Washington, D. C. 20590
(202) 426-4000

U. S. Coast Guard

400 7th Street, S. W.
Washington, D. C. 20830
(202) 426-2390

Federal Aviation Administratic

‘800 Independence Ave., S. W.
Washington, D. C. 20590 -
(202) 426-8058

WATER RESOURCES COUNCIL

2120 L St., N. W.
Washington, 3. C. 20037
(202) 254-6303



Speé{a] mention is necessary to referénce new activity at the
federal .Tevel to consolidate the permitting proceduras. Hearings
were sponsored by the EPA to review permit consolidation during:
1979. These ideas were favorably received and if properiy implemented
might assist both the new refinery or the major modification of the
existing facility. Further assistance in the areas of timing and
review may also be offered by the Energy Mobilization Board, an admin-
istrative attempt to "fast track" impoftant energy projects. Both
these programs may prove beneficial but their impact within the federal
permitting process is far too uncertain at this time.

5.1.1 National Pollutant Discharge Elimination System Permit

The framework for control of water pollution was established
by the Federal Water Pollution Control Act. The main thrust of that
legislation was to prohibif any discharge of pollutants into any -
public waters uniess a permit has been issued. This permit program
~was designated as the National Pollutant Discharge Elimination System
(NPOES).

The NPDES permit contains the final definition of the water
quality limitations that a new refinery or expansion of an existing
refinery can discharge. These discharge limitations are based on
the new source performance standard (NSPS) for refinéries and the
water quality standards of the receiving streams. These standards
are discussed in Section 4.3 of this document and can be found in
Appendix E. '

One of the major considerations of 2 ccmpany pianning to
construct either a new refinery or expand an existing refinery is
the timing and processing of the permit application. The exact time
of when to submit the NPDES permit application is dependent upon
the need for an environmental impact statement (EIS).
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When an EIS is required, the permit application must be applied
for and received before the start-of construction. The normal time to
coempiete the ZIS pfccess 1s approximately two'years. A company should
apply for the NPOES permit concurrently with the EIS process.

If an EIS is not required, the MPDES permit preogram states that a
company proposing a new.discharge shall submit an application at least
180 days in advance.’® THis period is designed to allow adequate time for
determining the limitations and processing the permit. The optimum timing
for this application would be determined on a case-by-case basis after
discussions with the involved agency and reviewing projecf schedule concerns.
Copies'of the requirad permits and an instruction manual are fourd in
Appendix J.

5.1.2 ~Fecderal Air Permits

Tnere are two Federal air permits that a company considering a
new prcject must be aware of and take into full account. These are the
Prevention and Significant Deterioration (PSD) permit and the Nonattainment
permit. Of all the possible Federal permits required for a new refinery
or expansion of an existing refinery, these two permits can be most complex,
time consuming, and ccstly. The regulations leading up to the pérmitting
process were discussed in detail in Section 4.2.
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A company planning to construct a new refinery or expand an
existing retinery in an area where the ambient air quality is as good or
better than the Natiocnal Ambient Air Quality Standards must follow a
specific federal regulatory program called Prevention of Significant
Deterioration (PSD). ,

PSD requires preconsfruction approval of any new refinery or
major modification or expansion of an existing refinery to be built in an
attainmént area. The requirements of this preconstructioh approval are
as follows {CAA 165): '

¢ monitoring at the proposed site Tor approximately one year

(may not be requirad).
a submission of air quality and other pertinent data

» demonstrate that the refinery will not violate any applicable
increment or air quality standards '

e installation of Best Availadle Control Technology within the
design of the refinery

o public review and hearings concerning the project

s commitment to conduct postconstruction air monitoring

Upon the completion of these requirements, a construction permit is issued
for the project. \

Projecting the time required for approval under PSD is, at best,
complicated. [t will vary greatly depending upon such factors as the time
to turn in a "complete" application, whether one year of monitoring is
required, and the amount of public comments, hearings, and controversy. For
a project where monitoring is not required and very few public comment are
received, the process can take approximately twelve months. If thé project
does require monitoring and extensive public hearings, the process time will
take a minimum of 24 months with no projected upper limit.}37°%®

-For EPA, Region [X, a copy of a PSD application, general procedures
and time requirements can be found in Appendix J.
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While the PSD program deals with projects located in attainment
areas, there is also a requlatory program which deals with projects planning
to locate in areas not meeting the Mationai Ambient Air Quality Standards.
This regulatory program is the nonattainment program which is administered
by the state under its implementation plan.

Like the PSD program, the nonattainment program requires a
company to obtain a project permit before construction can start. Before
obtaining this permit, the company must satisfy five preconstructicn
requirements. ﬁHESe requirements are as foilows (CAA 173):

¢ the anticipated emissions must be offset with an applicable
amount as to provide a net air quality benefit - offsets

8 each source must use centrols to obtain the lowest achievable
emission rate - LAER

@ all other sources owned by the company in the proposed state
are in compliance with the regulations

¢ the applicable SIP is being carried out
e the 1979 SIP has bteen approved by the EPA

e public review and hearings are complete

The time required for approval of the construction permit is
based upon how long it takes to satisfy the preconstruction raquirements.
For a refinery, major modification, or expansion which would not require
a significant amount of offsets or the offsets are easily obtainable end
the public comments and hearings were minimal, the time required would be -
approximately 12 months. However, in the more likely example for a refinery
or expansion which would require-é-significanf amount of offsets which
are not easily obtainable and the project receives numercus oublic comments,

the time required could range upwards from twelve months to several years, ‘-

EPA Region IX nonattainment appiication requirements, procedures
and time requirements can be found in Appendix J.
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5.¢ - STATEZ PERMITS

The identification of state permits reguired for the sitting
of an 0i1 refinery or major modification nas become bettar organized
because of the number of similar envircnmental protaction laws that
apply to all of the states. The workbook attempts to define several
basic types of permits. Cach state has been set aside with a specific
tanle which identifies the governor's name, the address, and the per-

" sonal contacts that should be made. Etach state's table is categorized
under five basic headings:

Water -

Air

Health and Safety
Land
Miscelianaous

‘ For water permits, many of the states are covered by the
Mational Pollutant Discharge £limination System (NPDES) of the U.S.
Environmental Protection Agency. At this time, 32 of the states are
in this category.; Water permits are the most uniform permit pro-
cedures in the country. Tnose slales that do nut have NPOES permifs
are moving toward gelling P4 approval. .Rpspcnsibi1ﬁty for air permits
is divided betwéén the EPA and the state devnending upon ambient air
quality for the site under consideration for tne refinery project.

In the attainment regions, the permits are admihistcred by the federal
agencies. In the nonattainment areas, the statas retain the permit
autherity.

Under health and safety, the permits are generaily es-
tablished by the individual.state requlations. The workbook also
~identifies the Occupational Safety and Health Act (OSHA) contac* pcint
for each state so that any reguirements under this state administered
reguliation can be understood.

The fourth permit area of land use was found to be quite
variable in application. The Depnartment o7 the Interior does not have
a listing of contact points for each stats. The Governor's Office
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could be contacted early in a project to determine specific reguire-
ments. Under miscellaneous permits, the workbook nas grouped together
all of the additional permits that states have identitied.

. Under each permit category, additional dinformation listed
includes the address of the issuing agency that would have raspon-
sibility for the permit review, the type of appiication under the gen-
eral heading, and the name address, and the title, if available, of
the state officer responsidble for that permit. '

It is difficult under the procedures used for this survey,
to obtain from each. state complete identification of all their permit
requirements. In deveToping‘these requirements, a thorough research
format was sent to each individual state asking them to completely de-
fine all of the permits that might come under these categories when
reviewing a major refinery project. After selecting the states of in-
terest, the refiner should be able to 1dentify some of the permit require-
ments, be abie to contact the Governor's O0ffice and, if necessary; the
individual state officas that have responsibility for these permits.

" In Appendix L, selected information from the state survey
responses have been. tabulated to show the scope of the permitting process.
Each site must be carefully considered for these energy projects
to determine the complexity of the permit procedures and identify pdssible
roadblocks to acceptable environmentally sound development.

The permit arsas that are presented in the state tables re-
present the most significant requirementé for the siting of new refineries
and major expansions: There are additional state organizations that do
affect the potential for the project development. These mignt be referred
to as passive areas because they deal with such things'as econcmic develop-
ment, bonding pfocedures, tax write-offs,.etc. Their support often piays :
a major role in project,accebtance;

In many'instances; local governments have very little know-
ledge of what state attitudes are on industrial permitting and environmental
control. The siting of these major facilities is not a common occurence.
The Mayor of a community should be able to review the state fecrmat and go. .
directly to the Athcy and seek the requirements with which they would
have to deal. Tne Mayor would have easy reference to the key people in the
state who have the requirements for the key permitting requirements. They
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would be able to contact the Director of specific state agencies and
initiate information exchange. Too often our individual local commun-

ities have difficulty at the start of an industrial inquiry because

they just don't know who to 'go to for information. The ability to look
througﬁ the workbook and cover the regulations and permits of the

federal government as well as the permits that are administered by the state
government should make the start of the local review that much easier.

In summary, the state permit tables®““!®® jdentifiés the governor,
the issuing agencies for the key permit areas, the type of permit require=
ments and the namé and address of the person responsible for these permits.
This whole series of charts will provide the kind of quick resource for the -
individual planning a refinery project. Communication can quickly esta-
blish credibility so importént to support for a major energ; project.

/ ‘ ‘
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.3 LOCAL PERMITS

Local governments are having continuing problems in dealing

With energy related programs. The siting of new industrial plants, like
new petroleum refineries, is a complex issue because of the increasing
amount of regulatcry and permitting activities that must be considered.

» Without question, it is much more difficult to identify the
- permits that are required at the local level. Since there are few areas
in the thousands of local jurisdictions across the country that have |
dealt with permitting of chemical processes; there is not a great deal of
organized requirements. It is difficuit to get permitting information on
all of the varying types of local government. The workbock is developed
so that any electad official or industry representative can use it as a
means to determine permitting requirements and to develop guidelines for
the siting of a new refinery or tne expansion'df an existing refinery.

‘ The history of local government is substantially different than
that of state government. The uniformity that exists at the state level
does not exist in the area of local jurisdictions. The local government

~

can take on several forms such as:

e Strong Mayor Qlin which the appointments and management of

the city jurisdiction is under the direction of the chief
elected official. ' 4

o Weak MézorA- council fbrm of government in which the man-
agement and leadership roles are-diversified.

o City Manager - Town Manager - form which consists of nired

professicnal management teams. ‘
o There are also several forms of government which are unique
to certain sections of the country due primarily to histor-’
ical reasons. Such as the town meeting in New England, the Par-
rish style of Lovisiana, the county government in the UWest
and others makes it impossible to have a systematic approach to
\dea1ing with permitting requirements.

As evidence, review of the research formats that were circulated
0 all of the cities with'éfpopulation'cf 100,00C, and to all cities or
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jurisdictions with refinery axperience show this great diversity. The
returns showed that there were no set format or permitting requirements.
There are no sets of rules established by each state for such occurrences

as a potential siting of a refinery pkoject. In specific, there is no way

of c]eariy identifying permit requirements for local governments. The spotty
sets of permits is usually a series of adjustments to existing local laws

and not a plan or united format.- Examples of ¢ity permit information

returned with the survey forms are included in Appendix M.

There are two alternatives for both the private sector and the
local executive to use in looking at permitting reguirements. First, the
key is for them to make use of the detail requirements of both the fed-
eral permits and the state permits. They can get detail guide]ines from
those two very specific areas. Second, the workbook has established as
much detail as possible in a sample of each arsa so that the local chief
executive or private sector developer will have a sampie of local govern-
ments to contact who may have local similarities. .

The workbook has several tables which should be any easy refer-
ence form. tach table has taken samples of details returned by individual
communities. All of the sample permits have been listed under thé same
breakdown as the state and federal pérmits, namely:

Water Permits

Air Permits

Health and Safety Permits
Land Use Permits |

Miscellaneous

In order to make it as easy as possible to'identify those cities
from the sampies which might apply to a specific location, the workbook has
divided the responsed into catsgories. The following categories will nro-
vide ready refersnce to anyone trying to identify similar applications or
experiences as their cities under consideration.

s Strong Mayor
s Weak Mayor - Strong Council
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City Manager

Refinery Zxperience

Zoning Change Regquirements
Requires Council Approval
Requires Public Hearing

® & 9 & & o

Requires Planning Approval

The city permit tables'®*719% 4150 Tist tre resoonsible local nffice
and reference person for individual contact. The workbook has included
in the Appendix revelent samples of sophisticated permits that have been
orovided with the survey response.

The user of the tables should identify their particular form
of government from the columns and then note the various permits that
have been required by local jurisdictions with similar circumstances.
They should then contact the person identified and attempt to obtain any
details or experience which should prove valuable.

A1l of the samples listed are dirfectly related to a poténtial
prcblem that a local community will deal with in the siting of a refinery.
No attempt has been made to deal with all local ordinances and city charters
that have peen establisned since the beginning of local jurisdictions,

Those would be much too many and of little help in an overview of local
permits.
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TABLE 54
ALABAMA ST

TE PERMITS

Governor Jame$ Fob, Jr.
Executive Department .
Montgomery, Alapama 36130

412

Type of '
Permit Issuing Agency . Application Responsible Person
Nater Alabama Water Water Permits James W. Warr
Improvement Chief Adm. Officer
Commission. State Office Bldg.
' Montgomery, AL 36130
NPDES ) (205) 832-3370
Air Alabama Air Air Permits James W. Cooper, Dir.
Pollution » 645 S. McDonough St.
Commission Montgomery, AL 36104
: (205) 832-6770 :
PSD ~
~Health & Alabama Degpt. - Health & :
Safety of Public Safety Permits Dr. Ira L. Myers
Health State Health Officer
3tate Offiac Bldg.
Montgomery, AL 358130
(205) 832 -3113
Land N/Aa



TABLE 55
ALASKA STATE PERMITS

Governor Jay Hammond

-Pouch A
State Capitol

Juneau, Alaska 99811

413

Tvpe of . ,
A Permit . ‘Issuing Agency Application Responsible Person
Dept. of Environ- Ernst W. Mueller, Comm
mental Conserva- Pouch O
tion  (DEC) Juneau, AK 99801
' . {907) 4865-2600
Water DEC, Div. of Wastewater Bob Martin, Chief
Environmental Discharge Pouch ©
Quality Mgt. (DEQM) Juneau, AK 99801
_ Water Quality (907) 465-2600
Secticn
Dept. of WNatural Water Use Brent Petrie, Chief
Resources (DNP) 323 E. 4th Ave.
Div. of Forest, Anchorage, AK 99501
Land & Water Mgt. (907) 279-5377
(DFLWM) , Water
Section y
Air DEC, DEQM, Air & Air Quality Tom Hanna, Chief
‘ Solid Waste Mgt. Pouch O
Section Juneau, AK 993801
(907) 465-2666
Health & Dept. of Labor OSHA E. Orbeck, Ccmm.
Safety Dept. of Labor
P. O. Box 1149
Juneau, AK 99801
(907) 465-2700
Land N/A
Misc. N/A
see following page



ALASKA Ceontinued

REFINERY SITING PERMITTING PROCESS -

Alaska Statute 46-~35 requires the DEC to eStaOllau a "one=-sto)
shopoing" oprocess for environmental permits for industrial siting.
a pre-application conference may be hosted by the DEC for applicani
and a master apglication (essentially a request for permit process:
shall be filed, so that the applicant will be advised as to all the
necessary permits and application procedures.

Contact: Wood Angst, Permit Coordinator
Div..of Environmental Quality Management
Dept. of Environmental Conservatlon
Pouch O
Juneau, AK 99801
(907) 465-2670
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TABLE 36
ARIZONA STATE P2EZRMITS

Governor Bruce E. Babbitt
Capitol West Wing '
9th Floor

Phoenix, Arizona 85007

Type of
Permit Issuing Agency Apolication Responsible Person
Water Bureau ot Water Water Quality Dr. Ronald Millar, Ci
Quality Control Bureau of Water OQual
Control '
1740 West adams St.
Phoenix, AaZ 83007
. Bureau of Sanita- Industrial © John.H. Beck, Chief
tion Waste Bureau of Sanitation
1740 West aAdams St.
Phnoenix, AZ 83007
(602) 255-11356
Ailr Arizona Dept. Installation Carl H. Billings, gt
of Health, Bureau Permit 1740 W. Adams Sk.
of Air Quality (Requires EIS) Phoenix, AZ 85007
Contrcl, Engineering- (602) 255~1144
Services Section
- Health & Arizona Dept. of Construction Lyndon Hammon
- Safety Health, Bureau of Approval 1740 W. Adams St.
Water Quality Con- (Submit Facil Phoenix, AZ 85007
" trol, Technical _ ity Plans) (602) 255-1173

Review Section
) Operation Ap-
proval (State
Regional Office
Inspection)

WATER USE (APPRCPRIATION) PERMITTING
‘Arizona is currentlyv revising its water supply use regulations
For information, contact: State Water Commission
222 N. Central
Phoenix, AZ 85007
(602) 255-1554

415



Permit

TABLE 57
ARKANSAS STATE PERMITS

Issuing Agency

Governor Bill Clinton
250 State Capitol Building

Little Rock,

Type of
Application

Arkansas 72201

water

Dept. of Pollution
Control & Ecology

Water Permits

Responsible Person
Jarrell E, Southall
Director

8001 Mational Dr.
P. O. Box 9583
Little Rock, Ark.
72219

(501) 371-1701

Air

Dept. of Pollution
Control & Ecology

Alr Permits

Jarrell E. Southall
Director

8001 Naticnal Dr.
P. 0. Box 95383
Little Rock, AR
72219 -

(501) 371-1701

Health &
Saluely

Dept. of Health

Dept. of Labor

416

Dr. Robert Young
Director °

4815 W. Marknam St.
Little Rock, AR
72205

(501) 661-2000

. Director

Capitol dill Bldg.
Little Rock, AR
72201

(501) 371-1401



tABLE 58

CALIFORNIA STATE PERMITS

Governor Edmund G. Brown, Jr.

State Capitol

Sacramento, California 95814

Type of

[

417

Relations

455 Golden Gate

San Francisce,
94102 ,
(4135) 557-3356

Permit Issuing Agency Application Responsible Person
The Resources Huey Johrison
Agency +Sec. for Resources
' L4l6 Ninth St.
: Sacramento, CA 95814
(916) 445-5656
Water State Water Permit for Walt Pettit, Chief
Resources Con- Diversion & P. 0. Box 100
trol ((SWRCB), Use of Water Sacramento, CA 93801
Div. of Water (Surface (516) 920-6301 .
Rights Water)
SWRCB Water Quality Clint Whitney, Ex. Dir
(NPDES Permits P. O. Box 100
are directly Sacramento, CA 95801
issued by the (S16) 445-3083
9 Regional '
NPDES Offices.)
Air Air Resources . Air Quality Tom Quinn, Chrm.
Board 1102 Q St.
- Sacramento, CA 95814
(916) 322-5840
Bealth & Dept. 0of Labor OSHA Ponald vial, Dir.
Safety Dept.. of Industrial

Ave. .
ca



TABLE

59

. COLORADO STATE PERMITS

Governor Richard D. Lamm
Room 136

State Captiocl

Denver, Colorado 80203

Type of

Permit Issuing Agency Apolication Responsible Person
Dept. of Health Robert Arnott
(DE) Office of Asst. Dir.
Health Protec- 4210 E. 1llth Ave.
tion (OHP) Denver, CO 80220 .
(303) 320-8333 X6354
Water bE, OHP, Water Water Use
Quality Control (Appropriation) Arden Wallum
Div., Permits : Acting Section Chief
Section 4210 E. 1llth Ave.
Denver, CO 80220
NPDES (303) 320-8333
air DE, OHP, Air Pol-  Air Quality A. C. 3ishard, P.E.

lution Control

" Div., Stationary
" Gources Section

418

Section Chief

4210 E. llth Ave.
Cenveyr, CO 80220
(303) 320-8333 X413s



TABLE BU
" CONNECTICUT STATE FERMITS

.GovernorAElli T. Grasso
State of Connecticut
Executive Chambers

dartford, Connecticut 061153
Type of
Permit - Issuing Agencv Application Responsible Person
Dept. of Environ- Stanley J. Pac, LCir.
mental Protection State Office Bldg.
(DEP) 165 Capitol Ave.
Hartford, CT 06115
(203) 566-2110
water DEP, Water Compli- Wakter Quality  Robert E. Moore, Dir.
ance Unit 122 washington St.
Hartford, Ct 06115
(203) 566-3245
CT Dept. of Water Supply Richard S. Woodhull
Health, wWater Chief
Supply Section 79 Elm St.
Hartford, CT 06115
(203) 566-3130
DEP, Water Com- Industrial Merwin E. Hupfer
pliance Unit Waste 122 washington St..
Hartford, CT 06115
(203) 566-5599
Air DEP, Air Compli- Air Quality Leonard Bruckman, Dir
ance Unit 165 Capitol Ave.
dartford, CT 06115
' (203) 368-4030
Health & Dept. of Labor OSHA Department of Labor
Safety 555 Main 3t.

Hartford, CT 06103
(203) 244-2294

419



DELAWARE STATE PERMITS

‘Gevernor Pierre S. duPont IV
Legislative Hall

Dover,

Delawara 19001

: Type of
Permit . Issuing Agency Application Responsible Person
‘Dept. of Natural Austin P. Olney, Sec.
Resources and' Tatnail Bldg.
Environmental Dover, DE 13901
Control (DNREC) (302) 678-4403
Water DNREC, Div. of Water Quality Tom Eichler
Environmental Tatnail Bldg.
Control P. 0. Box 1401
Dover, De 19901
NPDES (302) 678-47653
Dept. of Health Water Supply Donald K. Harmeson
and Sogial Chief
Services, Div. Jesse S. Cooper 8ldg.
of Pub. Health Capitol Square
Bureau of Environ- Dover, DE 19901
mental Health (302) 678-4731
Alr DNREC, Div. of i Alr Quality Robert R. French, Mgr.
’ Environmental P. O. Box 1401
Control, Air Dover, DE 19901
Resources Sect. (302) 678-4791
Health & N/A
Safety ‘

420



Parmit

FLORIDA STATE PSERMITS

Governor Robert Graham

The Capitol

Tallahassee 32304

Type of
Application

Resoonsible Person

Water

Issuing Agency

Dept. of Environ-
mental Regulation

Water Quality

Jacob D. Varn, Sec.
Twin Towers Bldg.
2600 Blair Stone RA4.
Tallahassee, FL 323(
(904) 488-4807

air

Dept. of Environ-
mental Regulation

Air Quality

Jacob D. Varn, Sec.
Twin Towers bldg.
2600 Blair Stone Rd.
Tallahassee, PL 3230
(904) 488-4807

Health &
Safety

Dept. of Labor

OSHA

421

Dept. of Labor

Art Museum Plaza
Suite ¢ '
2809 Art Museum Dr. .
Jacksonville, FL 322
(904) 791-2895 L



GEORGIA STATE

PERMITS

Governor ueorge ':3usbe‘=

State Capitol

Atlanta, Georgia 30324

Department of Industry and Trade would coordinate the

oroposal with the EZnvircnmental Protection Division.
mental Protection Division has been delegated the Federal Environ-
mental permitting agency (PSD, NPDES)

water permit applications.

and

- 422

The. Environ-

would process air and

: Type of
Permit Issuing Agency Application Responsible Person
" Water Georgia Dept. of Water Permits J. Leonard Ledbetter
- Natural Resources : Director .
cnvironmental Pro- 270 Washington S; S.W
_ tection Division Atlanta, GA 30334 .
(404) 656-4713
NPDES
Air Georgia Dept. of Alr Permits " J. Leonard Ledbetter
Natural Resources, director _
Environmantal Pro- 270 Washington St. S.W
tection Division Atlanta, GA 30334
(404) 656-4713
PSD , '
Health & Dept. of Labor OSHA Dept. of Labor
Safety -152 New St.
Masen, GA 31201
e (912) 746=5143
Land N/A
Misc. N/A
-A,N.I.: REFINERY SITING REQUEST PROCESS



TABLE 64

YAWAII STATE

PERMITS

Governor George R. Aryoshi
Executive Chambers

State Capitol

Honolulu, .Hawaii 963813

Type of _
Permit Issuing Agency Application Responsible Person
Water Hawall State Dept. Water Permits George Yuen
’ of Health, Znviron- Director of Healtn
ment3l Health Divi- 1250 DPunch DBowl 3<.
sion Honolulu, HI 96800
(808) 548-6505
NPDES
Air Hawaii State Devot. Air Permits - George Yuen
of Health, Environ- N Director of Health
mental Health Divi- 1250 Punch Bowl St.
sion Honolulu, HI 96800
(808) 548-6505
Health & Hawail State OSHA ‘Wayne Mount, Director
Safety - Dept., of Labor . 835 Mililani St. .
' Honolulu, HI 9880C,
(808) 548-7510
Land N/A
Misc. Hawaii State Dept. Hideto Kono, Director

of Planning & Economic
Development

250 South King St.
Honolulu, 4I 96800
(808) 548-6914

423



TABLE 02
IDAHO STATE PERMITS

Governor Jonn V. Evans

State House

Boise, Idaho 383720

. - Type of
Permit Issuing Agency -Application Responsible Person
Water Idaho Dept. of - Water Quality Al E. Murray, Chief
Health and wel=- ~ 4th & State ‘
fare, Environ- Boise, ID 83720
mental Services . (208) 384-2433
Division, Water _
Quality Bureau
Air Idaho Dept. of Air Quality Michael Murray
Hea2lth and Wel- Director
fare . 4th & State
Boise, ID 83720
i (208) 384-2433
Health & Dept. of Labor OSHA Dept. of Labor
Safety 1315 W. Idaho St.
Boise, ID 83706
. (208) 284-1857
Land N/A

424



TABLE 66
ILLINQIS STATE PERMITS

Governor James

State House

R. Thompson

Springfield, Illinois 62706

425 -

: Type of
- Permit Issuing Agency Apolication Responsible Person

Hater Illinois Envirdn- Water Quality Roger Kanerva, Magr,
mental Protection 2200 Churchill R4.
Agency, -Division Springfield, IL
of Water Pollution 62706
Control (217)
NPDES |

Air Illinois Environ- Air Quality Dan Goodwin, Mgr.
mental Protection 2200 Churchill Rd. \
Agency, Division Soringfield, IL
of Air Pollution 62706
Control (217) 782-732%

Health & Dept. of Labor OSHA Degt. of Labor

Safety ' 344 Smoke Tree 3usine:

Park
Aurora, IL 60542
(312)896-8700

R



-

TABLE 6/
INDIANA STATE PEIRMITS

Governor Otis R. Bowen

Room 206

State douse
Indianapolis,

Type of

Indiana 46204

Permit Issuing Agency. Application Responsible Person
State Board ~R. G. Blankenbaker, MD
of Health (SBH) State Health Comm.

: 1330 W. Micnigan St.
Indianapolis, IN 486206
(317) 633-8400 :
water Stream Pollution Wastewater Oral Hert, Tech. Sec.
Control Board Discharge 1330 W. Michigan St.
(SPCB) Indianapolis, IN 46206
‘ (317) 633-0167
NPDES
Dept. of Natural Water Victor Wenning, Asst.
Resources (DNR) Withdrawal Chief
Div. of Water from Navi- Room 605
(DV) gable Waters .State Office Bldg.
Indianapolis, IN 46204
(317) 232-4180
Air SBH, Div. of Air Air Quality Harry D. Williams, Dir
Pollution Control ' 1330 W. Michigan 3t.
Indianapolis, IN d4620¢€
(317) 633-0600
dealth & Dept. of Labor OSHA William Lanam, Comm.
safety Indiana Div. of Labor
1013 State Office Bldg
Indianapolis, IN 4620¢
' (317) 633-4473
Land DNR, DW Floodway Victor Wenning, Asst.

Permit (Flood
Plains Con-
struction)

426

Chief

Room 505

State Office bldg.
Indianapolis, IN 4520«
(317) 222~4180



IOWA STATE PERMITS

Issuing Agency.

Governor Robert D. Ray

State Captiol

Des Moines, Iowa 50319

Respcnsible Person

Dept. of Environ-
mental Quality

NPDES

Water Quality

Larry E. Crane
Executive viredtor
Henry A. Wallace Bldg.
900 £. Grand

Des Moines, IA 50319
(515) 281-8854 ‘

Air

Dept. of Environ-
mental Quality

‘Air Quality

Larry E. Crane
Exegutive Director
Henry A. Wallace Bldg.
900 E. Grand

Des Moines, IA 50319
(515) 281-8854

Health &
Safety

Bureau 2£ Labor

OSHA

Allen J. Meier
Bureau of Labor

307 E. 7th

Des Moines, IA 50319
(515) 281-3606

Land

Iowa State Commerce
Commission

Pipeline

John Hensel
Executive Secretary
300 4th st.
Des Moines, IA 50319

(515) 281-3606

Natural Resources
Council

wNater
Withdrawal

Flood Plain
Activity

427

James Webb

Henry A. Wallace Bldg.
900 E. Grand

Des Moines, IA 50319
(515) 281-5572



 TABLE 69
XANSAS STATE PERMITS

Governor Joann W. Carlin
2rnd Floor

State Captiol

Toveka, Kansas 66612

Type of ,
Permit Issuing Agency Application’ Responsible Person
Dept. of Health Melville W. Gray, Dir.
and Environment 6700 S. Topeka Ave.
(DHE), Division Topeka, XS 66620
of Environment (913) 862-9360
(DE)
Water DHE, DE, Bureau- Water Quality - Eugene Jensen, Dir.
of Water Quality 6700 S. Topeka Ave.
Topeka, XS 66620
(913) 8582-9360 X228
NPDES
DHE, DE, Bureau Water Supply M. Jack Burris
of Public Water 6700 S. Topeka Ave.
supply Tapeka, KS AGAZ()
(913) 862-9360 X218
Air DHE, DE, Bureau of Air Quality - ~Howard F. Saiger, Dir.
Air Qualitry and 6700 S. Topeka Ave.
Occupational Topeka, XS 66620
“Health (913) 661-9360 X266
Health & Dept. of Labor - OSHA Dept. of Labor
Safaty 216 N. Waco Suits 3

Wichita, Ks 67202
(316) 267-6311 X644

428



IABLE /U |
KENTUCKXY STATE PERMITS e

Governor Julian Carroll
State Capitol
Frankfort, XKentucky 40601

, Type of
Permit Issuing Agency Application Responsible Person
\

Water Dept. for Natural Water Quality Dr. Robert E. Blanz
Resources and : Directur
Environmental A Century Plaza
Protection, Div. U. S. 1278
of Water Quality - Frankfort, KY 40601

. (502) 564-3410
Air - Dept. for Natural Air Quality Norman Schell, Dir.
Resources and : West Frankfort Office
“Environmental Complex |
Protection, Div. ‘ U. 8. 1278
of Air pollution - Frankfort, KY 40601
Control (502) 564-3382
PSD
Health & Dept. of Labor OSHA James R. Yocom, Comm.
Safety Dept. of Labor
U. S. Highway 127 3
Frankfort, KY 40601
(302) 564-=3070

Land N/A ' :

(RKentucky Area Development Districts have jurisdiction)

Misc. N/A

Contact Department of Commerce which will coordinate meetings
Wwith agencies f{rom which applicant must receive permits.,




IT

l\_ ‘ s

BLE
- S LOUISIANA STATE PERMITS
' i

L ,
AGévernor David Treen
4 P. O. Box 44004
T Baton Rouge, Louisiana 70804
Type of
Permit Issuing Agency Application Responsible Person
Dept. of Natural - Jim Porter
Resources (DNR) Asst. Sec. for EIn-
Office of Environ- vironmental Affairs
mental Affairs P. O. Box 44066
(OEA) - Baton Rouge, LA 7080¢

(504) 925-6580

In January 1980, Louisiana began major reorganization

of the environmental permit process, passing authority from the
Degt. of Health and Human Resources to the DNR, which is now the
sole Lssulng *agency for envxronmental permits. As of this date,
cf tnis report, information on specific cfiices and contact
personnel for various permits within the OEA is unavailable.
Contact Jim Porter (above) for current status information.

430 -



MAINE S

ADLC /&

TATE PERMITS

Governor Josepn E.

State Capitol

Brennan

. Land

Control

(Whole state)

431

Station No. 17
State House
August, ME 04433
(207) 289-2811

Augusta, Maine 04880
: Type of
Permit Issuing Agency Application Responsible Perscn
Dept; of Environ- Henry E. Warren, Comm.
mental Protection State House
(DEP) Augusta, ME 04330
(207) 289-2811
" Nater DEP, Bureau of Water Quality Steéhen Groves, Dir.
Water Quality : State House
Control Augusta, ME 04330
(207) 289-2591
ME Dept. of Human Water Supply Donald C. Hoxie, Dir.
Services (MDHS) State BEouse .
Div. of Environ- ) Augusta, ME 04330
mental Health (207) 289-0433
DEP, Div. of Ind- Industrial Charles King, Chief
ustrial Services Waste tate House
Augusta, ME 04330
NPDES (207) 289-2591
Air DEP, Bureau of Air Quality David E. Tudor, Chief
' Air Quality State House
Control Augusta, ME 04330
(207) 289-3826
PSD
Health & MDHS, Division Noise Control Donald C. Hoxie, Dir.
Safety. of Health Engin- State douse
neering Augusta, ME 04330
(207) 289-0433
DEP, Land Quality Land use Director



Issuing Agency

MAINE

Type of
Apolication

Continued

Responsible Person

Dept. of Conser-
vation, Land Use

. Regulation Comm.

Land Use

(In any unorg-

anized terri-
tory)

Michael Barrett
State No. 22
State House
Augusta, ME 04330
(207) 289-2811

N/A

432



TABLE 73
MARYLAND STATE PERMITS

Governor Harry R. Hughes
Executive Department

State House

Annapolis, Marvland 21404

e . Tvpe of
Permit Issuing Agency Application Responsible Person
Water Dept. of Natural Industrial. Thomas C. Andrews
Resources, Watsr wWaste Dir.

Resources Admin.

NPDES

Dept. of Health
and Mental Hygiene
Div. of Water
Supply, Water and
Sewage Program

Water Supply

580 Taylor Ave.

Tawes State Office 3ld
Annapolis, MD 21401 -
(301) 269~-3846

Raymond Anderson, Chie
201 W. Preston St.
Baltimore, MD 21201
«301) 383-4249

Air DHMH, Air Quality

Permit ®o

George ?P. Ferreri, adm

Construct 201 W. Preston St.
Baltimore, MD 21201
(201) 383-2779
Health & Dept. of Labor 0SsHA Hdarvey A. Epstein, Com

‘Safety

2

Dept. of Licensing &
Regulation .
Div. of Labor and Ind.
203 E. Baltimcre St.
Baltimore, MD 21202
(301) 383=-2251

There 1s no "umbrella" organization for environmental

regqulation in Maryland.

Maryland is approaching EPA PSD approval.

433
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IABLE /4
MASSACHUSETTS STATE PERMITS

Governor
Room 360
State House

Edward J.

Xing

Boston, Massachusetts 02133

Type of
Permit Issuing Agency Apolication Responsible Person
Executive Office John A. Bewick, Dir.
of Environmental 100 Cambridge St.
Affairs (EOEA) Boston, MA 02202
(617) 727-9800
Water EOEA, MA Dept. of Water Quality  Thomas C. McMahon
Environmental Director
Quality (MDEQE), 110 Tremont St.
Div. of Watar Pol- Boston, MA 02108
lution Control (817) 727-3855
(DWEC)
EQEA, MDEQE, Div. Water Supply Bon McCracken
of Water Supply Acting Director
600 Washington St.
Boston, MA 02111
(617) 727-2092
EZ0EA, MDEQE, Industrial Glen Gilmore
DWDC Waste 110 Tremont St. )
Boston, MA 02108
(617) 727-38S55
Air EOEA, MDEQE, Air Quality Kennetnh Haag, Dir.
Div. of Air 600 Washington St.
Quality Control Boston, MA 02111
(617) 727-2658
Health & Dept. of Public Noise Control Elise Comproni, Assoc.
Safety - Health, Div. of ‘ Air Pollution Centrxol
Environmental Engineer
Health 600 Washington St.

Boston, MA 02111
(617) 727-4782

434



TABLE 7S
MICHIGAN STATE PERMITS

Governor William G. Milliken
State Capitol

Box 30013

Lansing 48909

Type of
Permit Issuing Agency Application Respoasible Person
Water Dept. of Natural Water Quality Chief )
Resources, wWater Dept. of Natural
Quality Division Resources, Water
' . Quality Division
NPDES Lansing, MI 48926
Air Dept. of Natural Site Approval Delbert Rectcr, Chief
Resources, Air Cept. of Natual Re=-
Quality Division Permit to In- sources, Air Quality
stall Civision
Permit to Lansing, MI 4892%6
Operate ‘ (517) 322-1330
Health & Dept., of Public 0SdAa Dr. Maurice Reizen
Safety dealtn ‘ Director '
~Dept. of Public Health
Lansing, MI 48926
(517) 373-1320
Dept. of Labor CSHA ' Director
Pept. of Labor
Lansing, MI 43925
Land N/A
Misc. Michigan En- Znvironmental Br. William E. Cooper
‘ vircnmental Assessment/tIS Chairman
Review Board Review : Dept. of Zoclogy

Michigan State Univw,
East Lansing, MI 4382:
(517) 333-2262

435



. TABLE 75
MICHIGAN CONTINUED

;REFINERF SITING REQUEST PROCESS

Both the Department of Commerce and the Department of Natural
Resources serve as a contact and coordinative points for industry.

Several permits, licenses, and approvals needed primarily from the
Decartment of Natural Resources ("LEAD AGENCY")

Meeting held to explain permitting process and application forms.
Environmental Assessment and/or EIS may be sent to the Michigan -
Environmental Review Board.

b

436



FABLE /8

MINNESOTA STATE PERMITS

Governor Alber:t F. Quie
State Capitol
St. Paul, Minnesota 53155 -

‘ Type of :
Permit Issuing Agency Application Resoonsible Person
Water Minnesota Pol- Liquid Storage Terry M. Hofiman
: lution Control Facility Director
Agency o ' 1935 w. County R3.B-2
State Disposal Roseville, MN 55113
Systen (8612) 296-73001
NPDES
Minnesota Dept. Work in Public Joseph N. Alexander
of Natural Re- Waters ‘ Director
sources Water Appropri- 658 Cedar St.
ation St. Paul, MN 55155
(612) 296-2549
Air ‘Minnesota Pol- Installation Terry M. Hoffman
lutiorn Control Permit Director
Agency : 1935 W. County Rd. B-2
Operating Roseville, MN 55113
Permit {612) 296-7301
Health & Minnesota Dept. Plumbing Plan George R. Patterson
Safety of Health Review Director
: 717 Delaware St. S. E.
Minneapolis, MN 535440
(612) 296=-5460
Land Minnesota Dept. - Utility cross- Joseph N. Alexander
of Natural Re- ings of public Director
sources lands and 658 Cedar St.

waters St. Paul, MN 55155
' (612) 296-2549

437



MINNESOTA CONTINUED

Type of
Permit = Issuing Agency Applicaticn Responsible Person
Misc. Minnesota Enviren- . ZIS Approval Arthur E. Sidner

mental Quallty
Board

REFINMERY SITING REQUEST PROCESS
Certificate cf need acquired from.:Minnesota Energy agency.
EIS prepared by Minnesota Pollutlon Control Agency.

EIS approved by Minnesota Znvironmental Quality Board.
Vecessary permits obtained from specified agencies.

-1

2
3
4

438"

Director

550 Cedar .St.

St., Paul, MN 55101
(612) 296-5662



TABLE 77
MISSISSIPPI STATE PERMITS

Governor Cliff Pinch
The Capitol
Jackson, Mississippi 39205

. Type of
Permit Issuing Agency Application Responsible Person
Mississippi Air & - Charles H. Chisholm
Water Pollution Executive Director
Control Commission ‘ : P. O. Box 10385
(MAWPCC) Jackson, MS 39209
. ’ : (601) 961-5171
Water MAWPCC, Water Water Quality Bill Barnett
Division, Indus- . Coordinator
trial Waste P. O. Box 103853
Water Section Jackson, MS 39209
' (601) 961-5171
NPDES
State Board of Water Supply James C. McDonald
Health . Director
: P. O. Bgx 1700
Jackson, MS 39205
(601) 354-6516
Air MAWPCC Air Quality Dwight Wiley, Chief
Division of P, 0. Box 10385
Air pPollution " Jackson, MS 39209
Control (601) 961-5171
Health & Dept. of 0OSHA Department of Labor
Safety Labor ' - 5760 1-55 North

Frontage Road East
Jackson, MS 39211
(601) 969-4606

439



TABLE 78

MISSOURI STATE PERMITS

Governor Joseph P.. Teasdale
Executive Office .

State Capitol Building
Jefferson City, Missouri 63101

Type of
Permit Issuing Agency Apolication . Responsible Person
Water | Dept. of Natural Water Quality Richard F. Rankin
' Resources, Div. *  Director :
of Environmental P. O. Box 1368
Quality, Water Jefferson City, MO
Control Program 65102
- (314) 751-3241
NPDES
Alr Dept. of Natural Air Quality Robert J. Schreiter, J
Resourcass, Div. Staff Director
of Envircnmental P. O. Box 1368
gualiity, Air Pol- Jefferson City, MO
lution Control - 65102
Program (314) 751-3241
Health & Dept. of Labor " OSHA Department of Labor
Safety 1150 Grand Ave. bth Tl
12 Grand Ave.
Ransas City, MO 64106
(816) 374-2756
Land N/A

REFINERY SITING REQUEST PROCESS '
A preliminary report outlining processes and waste discharge

(air,

water,

solid and hazardous. wastes)

should be submitted to:

Division of Environmental Quality} Department of Natural Resources,
2010 Missouri B8lvd., P. O. Box 1368, Jefferson City, #O 65102

Resou

~ Following staff review of the concept, specific and detailed
applications for permits would have to be made as noted above,
all environmental programs within the Missouri Department of Natural

rces.
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TABL
MONTANA STA

E 73
TE PERMITS

Governor Thomas L. Judge

State Capitol

Helena, Montana 59601

Type of
Permit Issuing Agency Application Responsible Person
Dept. of Health Donald G. Willems
and Environmental Administra%or
Sciences (DHES) Cogswell Bldg.
Environmental Sci- Helena, MT 59601
ences Division (406) 449-2544
(ESD) '
Water DHES, ESD, Water Quality Steve Pilcher, Chief
Water Quality Cogswell Bldg. -
. Bureau (WQB) Helena, MT 59601
' (406) 449-2406
DHES, EsSD, WQB Water Supply Arthur Clarkson, Chief
Potable Water Cogswell Bldg.
Supply Helena, MT 59601
(406) 449-240%
Air CHES, ESD, Air Quality Michael Roach, Chief
Air Quality ) Cogswell Bldg.
Bureau Helena, MT 535601
: (406) 449-3454
Health & Cept. of OSHA Department of Labor
Safety Laber Petroleum 31ldg.
Suite 525 . .
2812 1lst Ave. North
Billings, MT 59101
Land N/A
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MONTANA Continued

.Type of
Permit Issuing Agency ~Application Responsible Person
Misc. Montana Dept. of. (Major facility Randall Moy
Natural -Resources siting) Administrator
and Conservation - Certificate of ‘32 South Ewing
(MDNRC) Need Helena, MT 59601
Facility Siting Cexrtificate of (406) 449-4600.
Division Environmental
Compatibiity

The MDNRC Facility Siting Division is currently
‘operating under interim regulations following reorganizational
legislation. llew regulations are presently being promulgated.
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. TABLE 80 |
NEBRASKA STATE PERMITS

Governor ‘Charles Thone
State Captiol .
Lincoln, Nebraska 68509

Type of
Issuing Agency Application Responsible Perscn

jel
@D
2]
3
’-l.
(nd

-

£
o
0
~

Dept. ©of Environ-  Watsr Quality Bob Wall, Chief

mental Control : Water Poliluticn Contro.
P. O. Box 94877
State House Station
Lincoln, NE 685093
(402) 471-2185

rh

Dept. oi Health Water Supply Clifford L. Summers,
' Director ..
Div. of Environmtl. Enc
B, O. Box 94877
State House Station
Lincoln, NE 635306G
(402) 471-2674

Dept. of Environ-  Industrial Jay Ringenberg
mental Water Pol- Waste . Permits anéd Enforcemen:
lution Control ) 2. O. Box 94877
State House Station
Lincoln, NE 68509
NPDES (402) 471-2186

Air Dept. of Environ- Air Quality Gene Roopinson, Caief
mental Control ' Div. of Alr Polluticn
Control
) P. O. Box 94377
- ' State House Station
: Lincoln, NE 63509
(402) 471-2186

Health & Dept. of Labkor . OSEA Dept. of L&bor
Safety Overland-#wolf Bidg.
' Room 100
6910 Pacific St.
Omaha, NE 68106
(402) 221-9341
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IRBLL: B
NEVADA STATE PERMITS : .

Governor Rober:t 7. List
Governor's Mansion
Carson City, Nevada 39701

Type of
- Permit Issuing Agency Application Responsible Person
Water Dept. of Conser- Water Quality William J. Newman
: vation and Natur- 201 s. Fall St.
al Resources, : Carson City, NV 389710
Division of Water (702) 885-4330
Resources '
NPDES
Air Dept. of Ccnserva- Air Quality Errnest Gregory
tion and Natural Administrator
Pesources, Divisicn - 201 S. Fall st. -
of Environmental ’ Carson City, NV 89710
Protecticn (702) 8%85-4670C
Healtn & Dept. of Human Re- James Edmundson
Safety sources, Bureau of 505 E. King 'St.
Consumer Health ~ Carson City, NV 89710
Protection Services A (702) 885-4750
Land Land Use Planning Jac R. Shaw
201 €. fall 3t. -
Carson City, NV 89710
(702) 883-~43s0
Misc. ' Industrial Commission Ralph Langley
Occupational Safety 515 E. Musser
and Health Carson City, NV 39710

(702) 885-5240

REFINERY SITING REQUEST PROCESS

Request would be directed to
which would circulate it to affect
comment. Further action would dep
Coordinator would protably reguest

2 Planning Coordinator's Office
tate agencies for review and

1d on said comments. Planning
ormation briefing.
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TABLE 82
NEW HAMPSHIRE STATE PSRMITS

Governor Hugh Gallen
State House )
- Concord, New Hampshire 03301

Type of
Permit. Issuing Agency Apolication Responsikle Person

ater NE Water Supply Water Quality William a. Healy,
& Pollution Executive Director
Control Comm. 105 Loudecn RE. .
(NHWSPCZC) P. 0. Box 95
Concord, NH 03301
(603) 271-3503

NRWSPCC! Water Supply Stephen Leavenworth, P.
' Assoc. San. Engr.
1CS Loudon Rd.
P. 0. Box 95
Ccncord, NH 93301
(603) 271-3139

rd
1

NEWSPCC Industrial Russell Nylander,
Waste Senior San. Engr.
- . 105 Loudon R4.
P. O. Box 95
cocncord, NH C3301
(603) 271-3503

Air Pept. of Health Air Quality Deanis Lunderville
and Welfare Director
air Pollution Control
State Labcratory Bldg.
Hazen Dr, .
Concecrd, NH 03301
(603) 271-2281

jo 3
]

Dept. of Health CSHA Max Helgemeier

and Welfare Occupational Health
Services
State Laboratory 3idqg.
Hazen DCr.
Concord, Nd 03301
(803) 271-2281

0

H W'.
T o
<

w
o (D
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Permit

TABLE
NEW JERSEY STATE PERMITS

‘Issuing Agencv

83

+-]

Governor Brendan 7.
State Capitol

Bvrne

Trenton, New Jersey 08625

Type of
Application

Responsible Person

Water

Dept. of Environ-

mental Protection.

Cept. of Environ-
mental Protection

Water Quality

Industrial
waste

Jeff Zelikson, Deputy
Director

Div. of Water Resource:
1474 Propsect. St.
Trenton, NJ (08625

(609) -292-1637 ¢

Docuglas M. Clark, Asst
Director

Water Planning & Mgt.
Element

1474 Propspect St.
Trenton, NJ 086253

Air

Dept. of Environ-
mental Protection

Alr Quality

Herbert Wortreich, Chi:
Bureawl of Air Dollutiwm
Control

P. O. Bux 1390
Trenton, NJ 08625

(609) 292-5704 ’

Health &
Safety

OsHaA
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Department of Labor
2101 Ferrv Ave. Room 4
Camden, NJ 928104

(609) 757-5181



- Governor Bruce King

Executive Legislative 3uilding

Santa Fe

New Mexico 87303

Type of
Permit Issuing Agency Application Responsible Person
Health and Envir- Thomas E. 3Baca
onment Devt., Director
gnvironmental P, O. Box 968
Imorovement Civ. Santa Fe, NM 87503
- (505) 827-5271
Water Energy and Ground Water Joe D. Ramey, Director
Minerals Discnarge P, O. Box 2088
' . Permit Santa Fe, NM 87501
1505) 327-3250
Natural Re- Permit to Gene Gray, Chief
scurces Lept. Appropriate Room 101 °
Water Resources Bataan Memorial Blds.
Div., Water Rights Santa Fe, MM 87503
Bureau (505)
Air Health and Environ- Ailr Quality Xenneth M. Hargis,
ment Dept. Environ- Construction Chief
‘mental Improvement Permit P. O. Box 963
Division, Air Santa Fe, NM 873503
Quality Bureau (303) 827-3271
Health & Health and Environ- Thomas E. Baca
Safety ment Dept. Envirens Director
mental Improvement P. O. Box 963
“Division Santa Fe, NM
Land Land Office Facilities Alex Armijo, Comm.
‘ on State- 310 0ld Santa Fe Trail
owned Lands Sante Fe, NM 87503
(505) 827-2831
Misc. N/A
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TABLE 85
NEW YORX STATE PERMITS

Governor Hugh L. Carey
Executive Chamber
State Captiol

Albany, New Yark 12224 ..
. Type of
Permit Issuing. Agency Application Pesponsible Person
Wwatar Dept. of Environ- Water Quality Eugene Seebald, Dir.
mental Conserva- ' - Div. of Pure Waters
tion 50 Wolf R4. '
Albany, NY 12233
(518) 457-6674
. Dept. of Environ- Industrial Salvatore Pagano
mental Conserva- Waste Director
ticn Bureau of Industrial
Programs
50 Welf R4.
' Albany, NY 12233
(518) 457-3967
NPDES
Air Dept. of Environ- Air Quality Harryv' Hovey
mental Conserva- Div. of Air Resnuraes
tion S0 Wolf Rd. :
- Albany, NY 12233
(518) 457-7231
dealth Dept. 0f Labor 0SdA Dept. of Labor .
Safety ’ . O'Brien Federal Bldg.
Clinton Ave. & Pearl
" Room 132
Albany, NY 12207
(518) 472-5085
Land Dept. of Environ- Wetlands Use Tim Cook

mental Conserva-
tion

Div. Reg. -Affairs
50 Wolf R&.
Albany, NY 12233
(518) 457-7418

New York 1s approaching US EPA PSD approval.
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IROLL OOl
NORTH CAROLINA STATE PERMIT

Issuing Agency

Governor James 3. Hunt, Jr.
The Capitol
Raleigh, North Carolina 27602

Type of
Apolication

Dept, of Natural
Resources and
Community Develop-
ment, Div. of En-
vironmental Mgt.

NPDES

Responsible Person

Fermit to Con- A. C. Turnage .
struct Waste- P. O. Box 27687
water Treatment Raleigh, NC 27611
Facilities, (919) 733-7120
Sewer System Ex- :
tensions, and
Sewer Systems
not discharging
into surface
waters

Authorization to
Construct Waste-

.water Treatment

and Handling
Facilities
(Surface waters)

Water Use Permit

Well Construction
Permit

401 Water Quality
Certification

Dept. of Natural
Resources and
Community Develop-
ment, Div. of En-
vironmental Mgt.

PSD

Permit td Construct - A. C. Turnage

and Operate Air Pol- P. O. Box 27897
Raleigh, NC 2781l

lution Abatement
Ffacilities and/or
Emission Sources
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TABLE 36

NORTH CARCLINA . Continued
Permit Issuing Agency Application Responsible Person
Health & Cepartment of OSHA ‘John C. Brooks, Comm,
Safety ‘Lacor NC Dept. of Labor

P, O. Box 27407
1l W. Edenton St.
Raleigh, NC 27611

Dept. of Human Hugh Tilson
Resources Albemarle Bldg.
. Raleigh, NC 27611
(919) 733-3446

Land Dept. of Natural CAMA Permit Ken Stewart, Director
Resources and for Major P. O. Bux 27687
Community Devel- Development Raleigli, NC 27611
opment, Cffice (Coastal zone) (919) 733-2293

Misc. Dept. of Commerce . D. M. Faircloth, Dir.

430 M. Salisbury
Raleign, NC 2781l
(919) 733-4962

OIL REFINING FACILITIES (SPECIAL PPRMIT)

Operaticn and,/cr construction of '‘an oil refiniag Lac111ty
regquires a permit from the Department of Natural Resources and
. Community Development. :

REFINERY SITING PERMIT PROCESS
North Carolina is in the process of esuabllahlAg an office
to coordinate all environmental permitting crocadures.
Contact: Anne S. Taylor, Director
Office of Regulatory Relat*ons
P. 0. Box 2708"
Raleigh, NC 27511
(919) 733-6376
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TASLE 87
NORTH DAKOTA STATE PERMITS

Issuing Agency

Governor Arthur A.

Link

State Capitol Building
Bismarck, North Dakota 353505

Type of
Application

Responsible Person

ND Health Dept.
Div. ¢f Znviron-
mental Engineer-
ing, Environmen-
tal Control

ND Water Comm.

NPDES .

Water Quality

Appropriation
Permit

Gene A. Christianson,?P
Chief

1200 Missouri Ave,
Bismarck, MD 38505
(701) 224-2370

Yernon Tahy

State Engineer
Missouri Office Bldg.
Bismarck, ND 58505
(701) 224-2750

ND Health Dept.
Div. of Environ-
mental Zngineering
Environmental
Control

Air Quaiity

G2ne A. Christianson,?P
Chief

1200 Missouri Ave.
Bismarck, ND 58505
(701) 224-2370

Dept. of Labor

OSHA

451

Dept. of Labor
Russel Bldg.
Highway 83 N, Rt. 1
Bismarck ND 58501
(701) 235-4011 X521

-



Type of
Permit Issuing Agencvy Apovlication Responsible Person
Land ND Land Dept. R. E. Lommen
' Capitol Bldg.
Bismarck, ND 583505
(701) 224-2801
ND Dept. of Myfon Must
Agriculture Capitol Bldg.
Bismarck, ND 58505
(701) 224-2231
ND Soil Conser- Gary L. Puppe
vaticn Committee Capitol Bldg. :
‘ Bismarck, NC 58505
(701) 224-2651
Misc. ' ¥D Public Service Znergy Conver- Richard A. Elkin
Commission sion Facility President
Siting Capitol Bldg.

REFINERY SITING REQUEST PROCESS

[

Ul S

application.

Bismarck, ND 5850S%
(701) 224-2400

. 7~ File letter of lntent to construct one year prior to filing

File application for Certificate of Site Comnatibility.
Notice of hearings on appllcatlon far Certificate of Sit

Compatibility,
Hearing on application.
Order granting or denying application.
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Governor James A. Rhodes - -

State Capitol

Columbus, Ohioc 43215

Type of
Permit Issuing Agency Apolication Responsible Person
Water OH Environmental Water Quality Ernie Rotering, Chietf
Pratection Agency Div. of Water Quality
Standards
P, 0. Box 1049
Columbus, OH 43216
(614) 466-6686
OH Environmental Water Supply James Kneale, Chief
Protection Agency Off. of Pub. Water S3Sug
f P. O. Box 1049
Columbus, CH 43216
(614) 466-8307
OH Environmental Industrial | Andrew Turner, Asst. Cl

Protection Agency Waste

NPDES

Div. of Industrial Was:
Water

P. O. Box 1043
Columbus, OH 43216
(614) 466-2390

Air OH Environmental air Quality
Protection Agency

Chuck Tavlor, Acting
Chief

Control

P. O. Box 1043
Columbus, OH 43216
(614) 466-6686

Health & bept. of Labor OSHA
Satfety

453

Department of Labor
Ffederal Office 31l4g.
Room -634

200 N, High St.
Columbus, OH 43215
(514) 469-5582

Office of aAir Pollutiol



TABLE 38 -

CHIO . Continued
Tyve of .
- Permit Issuing Agency Application Responsible Perscn
Land OH Environmental Land Pollution Don Day, Chief
Protection Agency Control - Div., of Land Pol=-

lution Control
P. O. Box 1049

) Columbus, OH 43215
] (614) 466-6686
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Permit

TABLE 89

OKLAHCMA STATE PERMITS

Issuing Agency

Governor Geotrge P. Nigh
212 State Capitol Building
Oklahoma City, Oklahoma 73105

Type of
Application

Responsible Person

Water

Dept. of Pollution Water Quality
Zeatrol

Cept.

Dept.

Health

Health

Water Supply

Industrial
waste

David O. Dillon,. Jr.
Programs Director

Rox 53504

N.E. 10th & Stonewall
Oklahoma City, CK 7315
(405) 271-4677

Charles Newtown, Chief
Water Quality Services
N.E. 10th & Stonewall

‘Oklahoma City, OK 7211

(405) 271-6315

James R. Barnett, Acti
Executive Director
Water Resources Board
N.E. 10th & Stonewall
Oklanoma City, OK 7310
(405) 271-25535

Air

Dept.

of

Health

Air Quality

John W. Gallion, Chief
Air Quality Service

P. O. Box 53551
Oklahoma, OK 73105

(405) 271-52Z0

Health &
Safety

Dept.

Health

OSHA

Noise

455

Dale McHard, Chief .
Occupational RAD Healt
Services

N.E. 10th & Stonewall

‘Oklanoma, OK 73103

(405) 271-5221



TABLE 90
CREGOM STATE PERMITS

Governor Victor G. Atiyeh
207 State Capitol
Salem, Oregon 97310

‘Type of

Permit Issuing Agency Application Responsible Person
Water Dept. of Environ- William H. Young,
mental Quality Director .
1234 S.W. Morrison St.
. Portland, OR 97205
(503) 229-5278
Dept. 0£ Environ- Watsr Quality . Harold Sawyer, Adm.
dental Quality Water Quality Serv.
1234 S.W. 5th Ave.
Portland, OR 97201
(503) 229-5324
NPDES
Air Deot, of Environ- Air Quality Jack Weathersbes, Adm.
mental Quality Air Quality Div.
DEQ
Portland, OR 97201
{503) 229-5267
Health & Dept. of Labor OSHA Roy G. Green, Dir.
Jafety Workers Comp. Dept.
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Lapor and Ind. Bldg.
Salem, OR 97319
(503) 378-3302



TABLE 91
PENNSYLVANIA STATE PERMITS

-

Governor Richard L. Thornburgh

Main Capitol

Harrisburg,

Pennsylvania 17120

Type of
Permit - Issuing Agencv. ~Apolication Responsible Person
Water Dept. of Environ- Water Quality Louis Berchini, Dir.

mental Resources
Bureau of Water
Quality Mgt.

NPDES

P. O. Box 2063
Harrisburg, PA 17120
(717) 787-266%6

Air Dept. of Environ-
mental Rasources
Bureau of Air
Quality and Noise

Air Quality

James Hambright, Dir.
P, O, Box 2063
Harrisburr, PA 17120
(717) 787-3702

"Health & Dept. of Labor

OSHA

Dept. of Labor

. Progress Plaza

49 N. Progress Ave.
Harrisburg, PA 17109
(717) 782=-3902

REFINERY SITING REQUEST PROCESS

State agency coordinators would work with the resquestor to ’
‘review refinery needs, evaluate 2available industrial develoopment,
sites, consult on state requirements and provide as much guidance
as possible. Contacts would be made with local officials.
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TABLE 92
REHODE ISLAND STATE PERMITS

Governor J. Josepnh Garrany

State House
Providence,

Rhode Island 02903

Type ot
Permit Issuing Agency Application Responsible Person
Dept. 0of Environ- W. EBEdward wood, Dir.
mental Mgt. 33 Park St.
A « Providence, RI 20908
(401) 277-2771
Water Dept. Oof Environ- Water Quality James W. Feaster, Chie
mental Mgt. Health Bldg., Room 209
75 Davis St.
Providence, R. I. 0290
(401) 277-2224
Dept. of Health Water Supplyv John Hagopian
' rincipal Sanitary Eag
Heal:h 3ldg. Room 2C°¢
75 Davis St.
Providence, R. I. 0290
(401) 277-2234
Dept. of Health Industrial Jonn Hagopian
Waste Prin. Sanitary Enginee
Health Bldg. Room 209
73 Davis 35t.
Providence, R. I. 0290
\ (401) 277-2234
Air Div. of Air Pol- Ailr Quality Thomas E. Wright, Chie
lution Control Health Bldg. Room 209
Dept. of Environ- 75 Davis St.
mental Mgt. Providence, R. I. G290
(401) 277-2808
Health & Div. of Occupa- OSHA James P. Deery, M. D.
Safety tional Health Chief

Dept. of Health

458

Dept. of Health ,
Health Bldg. Room 208
75 Davis St.
Providence, R. I. 029C
(401) 277=2438



A
[a

=

SOUTH CAROLINA STATE PERMITS

Governor Richard W. Rilev
Statz2 House, lst Floor West Wing
Box 11450 -
Columbia, South Carolina

Type of
Permit Issuing Agency Application Responsible Person
Water Dept. of Health Permit tc Roktert G. Gross, Dir.
and Environmental Constructk 2600 Bull st.
Control, Bureau ' Columbia, SC 29201
of Wastewater and (803) 758-3877
Stream Quality :
Control, Industri-
al and Agricultural
Wastewater Div.
NPDES
Dept. of Health Permit to R. L. Snaw, Dir.
and Environmental Construct 260C Bull st.
Control, Bureau of (Wat2r Ap- Columkia, SC 29201
Special Environ- = oprooriation) (803) 758-5544
mental Programs
Water Supply Div.
Alr " Dept. of Health Permit to Wwilliam G. Crosby
and Environmental Construct Chief
Control, Bureau 2600 Bull st. .
of Alr Quality Permit to Columbia, SC 29201
Control Overate (803) 758=-5406
PSD
Health & Dept. of Health ‘Environmental - Jennnie W. Smith
Safety and Environmental Health & 260C Bull St.
Control Safety Permits Solumbia, SC 29201
‘ (803)
Land SC Coastal Council (If in coastal Wayne Beam
area) 1116 Banker Trust Towe

Columbia, SC 29201
(803) 753-3442
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SOUTH CAROLINA Continued

REFINERY SITING REQUEST PROCESS :
Contact: South Carolina Development Board
1301 Gervais St.
P. 0. Box 927
Columbia, SC 29201

South Carolina Dept. of Health and Environmental-
Control : '

Suutil Carolina Coastal Council
(I£ in coastal area)
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TABLE 94
SOUTH DAXROTA STATE PERMITS

Governor William J. Janklow
State Capitol Building
Pierre, South Dako:za 37501

. Type of
Permit issuing Agencyv Application Responsible Perscn
water - Dept. 0f Water Permit Leon Schochenmaier

and Natural
Resources

Dept. of Water
and Natural
Resources

Dept. of Water
and Matural
Resources

Dept. 0f Water
and Natural
Resources

Application

Water Quality

Water Supply

Industrial
Wwaste

Dept. of Water and -—.
Netural Resources ~
Joe Foss Bldg.
Pierrre, SD 57501
(60S) 773-4058

James D. Nelson

Water Quality Control ,
Preogram

Joe rfoss Bldg.

Pierre, SD S7501

(605) 773=3331)

Mark E. Steichen, Chie
Water Hygiene Program

Water Quality Control

Pierre, SD 57301

(605) 773-3351

William A. Aisenbreyv
Chief )
Operator Clarification
Water Quality Control
Joe Foss Bldg.

Pierre, SD 575301

(60S5) 773-3351 -

Air

Dept. of Water
and Natural
Resources

Air Quality

461

Joel =, Smith, Chief
Air Quality & Solid
Waste Program

Joe Foss Building
Pierre, SD 37501 ~—
(605) 224-3329



SOUTH DAKCTA . . | Continued
: - Tvpe o:f .
ermit = Issuing Agency . Apolication Resgonsible Person
Health & Dept. of OSHA Dept. of Labor
Safety Lacor Court House Bldg.
Room 408

200 North Dakota Ave. .
Sioux Falls, sSD 57102
(00S) 336-2980
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Issuinc

Agencv

STATE PERMITS

\

Governor Lamar Alexander
State Capitol Building
Nashville, Tennessee 37219

Tvoe of
Apolication

Responsible Person

Bureau of Environ-

mental Health

Services

Dept. of
Health

Dept. of
Health

Dept. of
Health .

NPDES

Public

Public

Public

Water Quality

Water Supply

Industrial
‘- Waste

Dr. Eugene W. Fowinkle
Comm. for Environment
Bureau of Environmentea
Health Services

Room 344

349 Cordell Hull Bldg.
Nashville, TN 37219
(615) 741-3657

D. Elmo Lunn, Dir.
Div., of Water Quality
Control '

TN Dept. of Pub. Healt]
621 Cordell Hull Bldg.
Nasnville, TN 37219
(615) 741-2275

David Droughon, Chief
Drinking Water Quality
Control

TN Dept. of Pub. Healtki
320 Capitol Hill Bldg.
Nashville, TN 37219

Stephen Anderson
Enforcement & Monitori
Section S
Div. of Water Quality
Control ‘

TN Dept. of Pub. Healt
Cordell Hull Bldg.
Nashville, TN 37219
(615) 741-2275

Air

Dept. of
Health

Dublic

air Quality

463

Harold E.
Director
Div. of Air Pollution
Control

TN Dept. of Pub. Healt
256 Captiol Blda.
Nashville, TN 37219
(605) 741-3931

Hodges, P.ZE.



Permit Issuing Agencv

ENNESSEE

Application

Continued

Responsible Person

Health & Dept. of Labor
Safety

OSHA

464

J. B. Richesin, Jr.
Commissioner ’
ATTN: Robert Taylor
Dept. of Lapor

3501 Union Bldg. .
Suite A, Second Floor
Nashville, TN 37219
(8l15) 853-2582



TABLZ 96
TEXAS STATE

i)
n
2
-1
+3
wn

Governor B3ill C;eménts
"State Capitol
Austin, Texas 78711 .

. . : Type of :
Permit -Issuing Agency Application Responsible Person

Water Dept. of Water . Water Quality  Harvey Davis, Exec. -Di:
’ ' Resources : Dept. of Watar Re-
sources : :
P, O. Box 13087
Capitol Station
Austin, TX 78711
(512) 475-3187
Dept. of Water Water Supply Robert Bernstein, M.:
Resources Commissioner of Health
- ' Dept. of Healtn )
Resources
1100 West 49th St.
Austin, TX 78796
(512) 458-7375

. Dept. of Water Industrial Dick Whittington, Dec.
Rescurces Waste . Director
: Dept. of Water Resourc
P. O. Box 13087
Captiol Station
Austin, TX 78711
(512) 475-3751

Aix Air Control Air Quality Bill Stewart, P. Z.
Board : Executive Director
Air Control Boad
8520 Shoal Creek R1lvad,
Austin, TX 78756
(512) 451-5711

Health & Dept. of . Noise David K. Lacker, Dir.
Safety Health OSHA Div. of Occup. Health
: : and Radiation Ccntrol
State Dept. of Health
1100 West 49th St.
Austin, TX 78736
(512) 458-7341
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TABLE 97
UTAH STATE PERMITS

Governor Scott M. Matheson
210 State Capitol
Salt Lake City, Utan 84114

=<
-0
-

Q o

Responsible Person

o 3
)
O
’_4
o}

o)

Permit Issuing Agency Ap

Water Div. of Health Alvin Rickers, Acting
Director
Health Services B8ranch
P. O. Box 2500
Salt Lake City, UT 84l.
: (801) 533~-6121
Div. of Health
Water Quality Calvin Sudweeks, Dir.
Bur. of Water Quality
150 W. N. Temple
Room 4286 .
Salt Lake City, UT 84l.
(801) 533-6146

Div. of Health Water Supply Gayle Smith, Chietf
Bur=sau of Water Quality
150 W. N. Temple
Room 426
Salt Lake City, UT 84l.
(801) 533-4207

Div. of Health Industrial Calvin Sudweeks, Dir.
- Waste Bur.of Water Quality
150 wW. N, Temple
Room 426

Salt Lake City, UT 84l
(801) 3533-6146

Air Div. of Health Air Quality Alvin E. Rickers, Dir.
Bureau of Air Quality
130 W. N. Temple
Salt Lake City, UT -
(801) 533-56108

Health & Div., of Health Noise Larry F. Anderson,
Safety OSHA Chief of Radiation

& Occup. Health Sect.

150 W. N. Temcle

Salt Lake City, UT 871.
(801) 533-6733
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- TABLE 98
-VERMONT STATE PERMIT

Governor Richard A. Snelling
Governor's QCffice
Montpelier, Vermont05602

"Type of ,
Permit Issuing Agency Application Responsible Person
Water Agency of Environ- - Brendan J. Whittakar .
mencal Conservation Secretary
' Agency of Environmenta
Conservation
Montpelier, VT 05602
_ (802) 828-3130
NPDES . Water Quality David L. Clough, Dir.

Water Suppiy

Industrial
Wwaste

Water Quality Section
Waste Resources Div.

Montpelier, VT 055802

(802) 828-2761

Kenneth . Stone, Chie
Div. of Environmental
Health

60 Main St.
Burlington, VT 05401
(302) 862-5701 X538

Richard valentineeti
Chief

Air Pollution and Soli
Waste Section

State Office 3ldg.
Montpeliexr, VT 05502
(802) 828-3395

Air Div. of Environ- Air Quality
mental Engineering ‘
Conservation '

PSD
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Richard Valentineeti
Chief R
aAir Pollution ané Soli
Waste Section

State Office B3ldg.

_«Montpelier, VT 05602

(802) 828-3395
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VERMONT Continued
o
A Tyve of
Permit Issuing Agency application Responsible Person
Health & Dept. of Labor OSHA ' Joel Cherington, Comm.
Safety and Industry Dept. of Labor & Ind.

Montpelier, Vermont
05602 '
(80;) 533-4000



. GABLE 3
VIRGINIA STATE PERMITS

Governor John M. Dalton
State Capitol
Richmond, Virginia 23219

Type of :
Permit - Issuing. Agency Application _ Responsible Person
Water State Water Con- Groundwater Director
trol Board, Use Permit 2111 N. Bamilton St.
Bureau of Applied : ‘ P. O. Box 1197
Technology ‘ Richmond, vA 23230
(804) 257-6361
NPDES
Air State Air Pol- Air Quality Executive Director
lution Board : Winth Street Office Bl
Richmond, VA 23219
PSD , {804) 786-3248
Health & VA Dept. of Labor OSHA Director :
Safaty . and Industry - = Occupational ?. 0. Box 12064
Div. of OSHA Safety 205 N. 4th sSt.
Voluntarv Compli- Richmond, VA 23241
ance and Training’ (804) 786-5875
Dept. of Health, Occupational Director
Bureau of Occupa- Health James Madison 31ldg.
tional Health Richmond, VA 23219
' (804) 786-6285
Land 73, Marine Wetlands‘Devel- Commissioner

Resources Comm. opment Perhit P. O. Box 736
. (I no local Newport News, VA 23607
wetlands exist, (304) 245-281l1
in area where

Wetlands Ord. Virginia Inst. of Mari
is in effect; Science
in any case, Gloucester Pt. VA 2306

copies of ap- (804) 642-2111
lication must
be filed with
both agencies)
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‘VIRGINIA

Misc. N/A
REFINERY SITING REQUEST PROCESS

The Division of Industrial Development (Governor's Office)
is resronsible for assistance to prospective new industries in any
‘activities related to the location of new plants. FPor site location
assistance, contact: Director
‘ Division of Industrial Development .

State Office Building

Richmond, VA 23219

(804) 786-3791

Virginia has developed a "one-stop" program for environmental
permitting. The Virginia Council on the Environment may be reguested
-~-at the applicant's discretion--to assist the applicant in obtaining
the necessary permits. '
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TABLE 1C0
WASHINGTON STATE PERMITS

Governor Dixie Lee Ray
Legislative Building
Olympia,.Washington 98504

Type of
Permit Issuing Agency Apolication Responsible Person

NOTE: Authority for the permit for a refinerv of over 25 barrels
a dav capacity comes from the Governor of the State, after recom-
mendation of the Siting Council which is made up of the heads of-
several state agancies dealing with the environment, health and
safety, community development and economic. developmeni.
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\ /
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WEST VIBGINIA STATE PERMITS

Issuing(Agency

Governor Jonn D. Rockefeller IV

State Capitol

Charleston, West Virginia 25305

Type of
Application

Responsible Person

Water

Dept. of Natural
Resources

Dept. of Naturzl
Resources :

Dept. of Health

Dept. of Natural
Resources

Water Quality

Water Supply

Industrial
Waste

David C. Callaghan, Di
1300 £. washington St.
Charleston, WV 233GS
(304) 348-2754

David W. Robinson, Chi
Div. of Water Resource
1201 Greenbrier St.

Charleston, WV 25311

(304) 348-2107

Robert McCall, Dir.
Environmental Health
Services

State Office B8ldg.
1800 E. Wwashington St.
Charleston, Wv 253305

David W. Robinson, Chi
Div. of Water Resource
1201 Creenbrier St.
Charleston, WV 25311
(304) 348-2107

Air Pollution
Control Comm.

Air Quality

Carl G. Beard, II.,Dir.
1353 £. Washington St.
Charleston, WV 25311
(304) 348-3288

Dept. of Labor,

472

Department of Labor
Charleston Matl. 2laza
Room 1726 :
700 Vvirginia St.
Charleston, WV 25301
(304) 343-6181



JABLE 10¢

WISCONSIN

STATE PERMITS

Governor Lee Sherman Dreyfus’

State Capitol

Madison, Wisconsin 53702

Vo
1

i

Type of _
Permit Issuing Agency Application Resoonsible Person
Water Dept. of Natural Water Quality Carl Blabaum, Dir.
Resources : ' ! Box 7921 _ ‘
Bureau of Water Madison, WI 53707
Quality (608) 266-3910
NPDES
Air Dept. of Natural Air Quality Director
Resources : Box 7921
Air Management Madison, WI 353707
Section (608) 266~0603
Health & Dept. of Industry OSda Department of iIndustry
Safety Labor and Human (Occupaticnal 201 E. Washington Ave.
Relations Safety) Madison, WI 53702
(608) 266-7552
Dept. of Health (Occupational Donald Percy, Sec.
and Social Yealth) ‘One West Wilson St.
Services : Madison, WI 53702
(608) 266-3681
Larnd . M/Aa
Misc. Public Service Regulates Util- Stanley York, Chairman

Commission

ities, inter-
state pipe-
lines, etc.

REFINERY SITING REQUEST PROCESS

See following page
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4802 Sheboygan Ave.
Madison, WI 53702
(608) 266-1241



STATE OF WISCONSIN o Continued

W
i
o}

INERY SITING REQUEST PRCCZSS

Applicants submits air, water and solid waste permits to DNR.
Environmental screening

Environmental impact statement if raquired

Public hearings

final agency decision*

moOwy

*Note: The Plepartment of Natural Resources would be the "lead"
state agency involved in refinery siting. Numerous apprcovals
would be reguired from other state agencies but only one environ-
mental impact statement process would be required if an EIS was.
determined to be needed. Most other state agency requirements
involve the review of specific permit apolications and may include
the requirement for-a public hearing.
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TABLE 133
WYOMING STATE PERMITS

Issuing Agency

Governor EQ Herschler
Capitol Building
Cheyenne, Wyoming 82002

Type of
Application

Responsible Perscn

Water

Dept. of Enviren-
mental Quality

NPDES

Water Quality

Water Supply

. Robert E.

Sundin
Hathaway 2ldg.
Cheyenne, WY 82002
{307) 777-7391

William L. Garlang,
Water Quality Div.
Hathaway 3ldg.
Cheyenne, WY 82002
(307) 777-7731

Robert Pinther
Public¢ Health Engr.
Water Quality Div.
Hathaway Bldg.
Cheyenne, WY 82002
(307) 777-7752

Dept. of Environ-
mental Quality

Air Quality

Aad

Randolph Wood, Admin.

Air Quality Div.
Hathaway Bldg.
Cheyenne, WY 82002
(307) 777=-7391

Health &
Safety

Dept. of Labor

. OSHA

Donald Owsley, Admin.

OSHA o

200 E. Eighth Ave.
P. O. Box 2186
Cheyenne, WY 82002
(307) 777-7786

Land

N/A
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TABLE 104
LOCAL REGUIRED WATER PERMITS

Responsible
alblcldlelfiglinl Selected Cities | Local Office |
N T N ! I
txl | Ixlxixix] Austin, TX | Maureen McReynolds,Ph.D |
[ T A R A N - | Director I
il 11 1 | | °Wastewater Locading | OERM |
bbb °Waterway Drainage . | 301 W. 2nd St. I
L b 1] °Water Quality | Austin, TX 78767 |
P bbb L1 (NEPA Standards) | (512) 477-6511 y
T T O A I | |
RN ] I
xi | 11 Ixl | | Columbus, OH | Philip Amrose l
P11y b I °Sewage - | Dept. of Environmental .
PPl L L °Wastewater i Health. {
T T I | City Hall I
N T T T A A | Columbus, OH 43215 {
N | (614) 222-8191 |
A T N I I ] |
R | ‘ |
| tx! Ixix| |x| Little Rock, AR | Roy G. Brand |
It 1 i 1 1 | | °Wwater Quality ! 701 W. Markham St. |
i 11 1 1 1 | | °Water Discharge | Little Rock, AR 72201 |
N T T Y I A : | (501) 371-4825 I
I 11 I I I 1 | Federal EPA Permit | |
It 11t I | reaquired | |
I It 1 It 1 | AR Dept. of Poll. i |
b1 i 11 | Control Permit i |
'+ + 1 1 1 | required I |
A A I | |
R | l
x| | Ixl | | Ixl Los Angeles, CA | State Water Resources |
L1t 1 | | "Water rights | Control Board |
L1 1| °Water resources ! 77 Cadillac Drive |
N A T R A | Sacramento, CA 95825 !
[ S T O O O | (916) 322-9118 l
bbbl | california Coastal | : |
11 1} 1 1 | Commission Review | California Coastal Comm. |
v b1l ] for coastal area | State Office l
I+ 1+ 1 1 1 | sitings | 1540 Market St. |
N T T O O O A ' | San Francisco, CA 94102 |
I T T I I A | (415) 557-1001 |
N O I I I | ‘ l
et ! i
T I I |
a. Strong Mayor e. Requires Zoning Change
5. Weak Mayor-Strcong Council £. Requires Council Approval
c. <Tity Manager g. Requires Public Hearing
é. Refinery Zxperience n. Planning Approval

*See Permit Zxamples in Appendix

476

Requires.



TABLE 134 (Cont'd)
LOCAL REQUIRED WATEZR PERMITS .

o~

‘ : Responsible
asb;cidielf!glhl Selec*ted Cities | Local Office i
! | P : I |
x| 1 Ixixlx| | | New Haven, CT |David Holmes |
' 1 I L I | t | °Federal Clean |City Planning Cepartment i
bbb 11, water Act . ICity Hall |
L ¢t b1 It | °Coastal 3ite Pian {195 Church St. I
b1t 1t 1 1 | Review approval |tlew Haven, CT 063510 I
N T U T : 1(203) 787-8200 |
| | |
R | . I
xi | Ix! ! | lx|] Oakland, CA . |Regional Water Quality |
P i bt i1 °Water Qualitv |Control Board i
(T A A A O ‘ {1111 Jackscn- St. l
N O O T R R iOakland, CA 94607 |
T I A [(413) 464-1255 |
I I ‘ - |
N D I I I , { B , |
x! t | | Ixl Ix| San Bernardino, CA |ZInvironmental Review |
LT 1V 1 1 | °Water Course ICommittee |
Ittt I | Changes {City BHall , !
P 1L it 1 | °Surface Water Chgs.|300 North D St. !
Yy 1 b1 1| I °Floeding |San Bernardino, CA 92418 |
I ¢+ VP 1 | | °CA Environmental {(714) 383-5000 |
L b i 11 Quality Act | : |
bbb b b Compliance ! !
(R S I O O | i
R o - i
x{ V1 I 1 i |xl 3an Francisco, CA [U. S+ Army Corps of Eng. |
I 1V 1 11 1 1 °Dredging 211 Main St. [
T o |San Francisco, CA 94105 I
1t 1t 111 °Pilings I (415) 556-3660 - l
O I O | I
NN I I
x! | | Ixi i Ix| South Bené, IN {John A. Cooney l
(1t 1 1] °Water Quality [Cffice of =he Mayor i
b i b1l New Source Permit (City Hall |
bbb L1 1 || °State Board of 11400 County=-City B8ldg. |
f L1t 1 | Health | South Bend, IN 46601 |
I 1Y 1 1 1 1| | °State Board of 1(219) 284-9261 I
Py 1Y ] Water Pollution I |
'+ 11 It I | °Regional Planning | I
L1111 1 1 Agency ! |
bbb I !
a. Strong Mayor "e. Reguires IZoning Change
5. Weak Mavor-Strong Council f. Requires Ccuncil Approval
¢. City Manager g. Reguires Public Hearing
é. Refinery :Ixgerieénce h. Requiras Planning Approval
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LOCAL REQUIRED WATER PERMITS
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LOCAL REQUIRED AIR PERMITS

ot

Responsible

aIbIcidIeIf!glhI Selected Cities - | Local Office |
[ R [ ' ;
i Ix| Ixix!| Ix| Anaheim, CA |Robert J. Rellev I
Pb i bbb 1] °Alr Quality |Associate Planner !
1 1 1 1 1 | Under CA Env. Qual.|Planning Department !
L1111t act . i{City cf Anaheim- |
[ 111 ¢+ i1 1| Environmental Im- |P. O. Box 3222 !
' + I I 1 1 | | pact Report Re- |Anaheimn, CA 92803 |
L1111 1 quired . | (714) S533-5721 |
[ | : |
I [ [
lxt I | I | Ixl Chattanooga, TN |5. Wayne Cropp Director I
bbbl °Air Quality fAir Pollution Cont. B&. I
't 11 1 V1 | aAir Pollution Cont.|3511 Rossville Blvd. |
t 11 11 I 1 | Board iChattanocga, T 37407 !
et | (615) 867-4321 i
[ I O I A | ' ~ I
R 1 - I
Ixixl | Ixlx] | Fresno, CA | George A. Kerber, Director |
P11 11| °Ailr Quality |Planning and Inspection !
411 1| 1 | Fresno Mun. Code 12326 Fresno St. |
P11 b1 Art. 5, Env. Qual |[Fresno, CA 93721 |
T T S Y A A o O o T 1(209) 488-1591 |
[ N A N O O | I
g [ |
| Ix| Ixlx] |x! Huntington Beach, CAi{Development Services DCept. |
[V 1 L L1 | | °Air Quality |Planning Division !
v 1 b1 Co E. Q. Al {P. 0. Box 190 |
[ T T A A ) |[Huntington Beach, Ca 92648 |
[ ] (714) 536-~-5511 }
S I A O O O | I
et i I
xI V| IxIxl | | Lansing, MI lVernon Fountain !
bbb L °Air Quality Zoning Administrator i
i1 1 b1 I} | State Clean Air Plan|City Hall » !
A : 1124 W. Michigan Ave. ,
[ TR T A |Lansing, MI 43933 !
A T R R B PR “1(S17) 487-1412 I
[ T T A A I I
N O T A R I I !
A A I I
[ T O T A I I
PRLAL LA AL I I
a. Strong Mayor e. Requires Zoning Change
b. Weak Mayor-Strong Council £. Requires Council Approval,
¢. City Manager g. Requires Public Hearing
é. Refinery Experience . h. anulres Planning Approval

*See Permit Zxamples in Appendix K
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TABLE 105 (Cont'd)

LOCAL REQUIRED AIR PERMITS

Responsible

albicldlelflglnl Selected Cities | Local Office |
R T I
| Ixl IxIx! |x| Little Rock AR |[Roy G. Beard Jr I
Pt bt ?Air Quality 1701 W. Markham St. |
I v+ 1 IV |1 | Federal Z. P. A. Little Rock, AR 72201 !
i b1l 11l Compliance needed |(501) 371-4825 i
[ I O O I I
N | !
| IxixIx] | | | Martirez, CA IMatthew Fouratt |
1t L1111 °Alr Qualicty |Planning Director i
T I:ZS Henrietta St. |
T [Martinez, CA 94353 !
[ |(41:) 372-4900 |
T T T O | a
R : | [
[ 1%zl lx]xlxl | Rochester, NY !|John Spoelhof, Director I
I 1111 b 11 °Air Quality if in |Bureau.of Planning & Zoning]|
[ 1 V1t 1 1 | environmentally |City Hall I
i1 bbbl sensitive area |30 Church St. |
[ T T R I ' | Rochester, NY 14614 |
[ T A A I | (716)428-7053 ' |
R I . |
| Ix] Ixlxlx|x!| St. Petersburg, FL |Ned Agee, Jr. Planning Dir.|
v b1 1 b 1} °Air Quality iCity of St. Petersburg I
P11 it i V1 Local Zoning Per- |[City Heall . l
I 11 1 1 | V] formance Standards |175 Sth 3t. W . |
I I 1+ i1t | and State E. P. A |St. Petersburg, FL 33731 l
[ T T O Y I [(313) R91-7133 |
Lt I I
R I : , |
PoIx!t 1t b1 St. Jose, CA iBay Area Pollution Control |
L« 1 | 1.1 | | °Air Discharge |District !
I v 1 I I 1 | | °Permit to Construct|939 Ellis St. |
I ¢+t 1 1 1 1 | °Permit to Cperate |[San Francisco, CA 94109 [
A A }(413) 771-6000 |
I T N I A A I : ' I
[ T I | |
(I T I T A O I |
N N N R O A I I
I N I I
I I -

a. Strong Mayor e. . Requires Zoninrg Change

©. Weak Mayor-Strong Council £. Requires Council Approval

c. <Citv Manager g@. Reguires Public Hearing

d. n. Requires Planning Approval

*Sae Permit

Refinery Experience

..xanrnes in Agpen 14 ix
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TABLE 105 (Cont'd)
LOCAL REQUIRED AIR PERMITS

: - Responsible -
a cldieifiglh Selected Cities i Local Office
1 { |
X (I Ix| Washington, DC lArthur Hatton
[ ! Air Quality “{0ffice of Planning and
o | Department of | Development
I I Environmental [District of Columbia
[ | Services {1350 € St., V. W. :
P I IWashington, DC. 20004 - .
I I B [(202) 727-6514
X x{xix Waterburv, CT iJoseph E. Schiaroli
°Air Quality [City Planning .
State of CT ICity of Waterbury
Environmental Reg- |23S5 Grand St.
ulation Compliance {Waterbury, CT 06708
' 1(203) 574-6832
I
[ N
X x| x Youngstown, OH: |Gary Singer

a.
b.
c.
d.

*See Pernmit

°Alr Quality

involved

""".""’_’—_—_—T—__‘""'—————’—'—'_'""j.—"_'————'——"—_""_—"'——'_,'-

—— —— — — —— —— - —— — —— — i T—— —— — —— — it et G e 0ol e G G A e ———
-t ——— . e — —— — — — - —— ¢ —— — f— i — — —— ——) s — —— —— —— — Som—

Strcng Mayer

Weak Mayor-Strong Council
Ciey Manager

Refinery Experience

Eavironmental
view Committee if
Community Develop-
ment money is

Re~

Examples in Appendix K
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DQ MmO

|Community Cevelogment
|Environmental qoecxallst
ICity Hall ©

|26 S. Phelps St.

| Youngstown, OH 44503
1(216) 746-1292 X277

Requires
Reguires
Requires
Recuires

Zoning Change

Public Hearing

Council Approval

—— e i e o e —— —— — . —— —— . —— e —— . . e —— e e . . —— —_— — —— — —— — —— —

Planning Apptroval



LOCAL HEALTH AND SAFETY

REQUIREMENTS

Responsible

ajblcldlel£lglhl Selected Cities | Local Office |
FErr Tt [ !

x! I I i+ 1 | Ix| Denver, CO |A. H. Jansen I
P 1 I 1t | | | °Fire Department |Zoning Administrator I
1 L1111 1 i Review |City and Countv Bldg. I
[ T IDen&nr, CO 80202 I
A S T N A I i (303) 575-2191 I
R : I S [

xt 11 Ixi | | Flint, MI | Gerald Childers |
' I IV 1 1 || °Fire Code Compli- IZoning Administrator I
1t 11 | I | ance Permit 1101 Y. Saginaw S;. l
i Ll 1l 1)1 °State OSHA Compli- [City Hall !
L1 1 1 1 1 1 ance [Flint, MI 438S02 !
T O {1 (313) 766~7346 I
I T T I O I I I
R i , I

x| | IxIxlx| | | Shreveport, LA |Stephen Pitkin |
| 1 I I ! I | | Fire Prevention | Executive Director : |
Pt 11 1| Code Permit |Metropolitan Planning Comm. |
't 11 I 1 | | °State OSHA Compli- |P. O. Box 31109, Rm. 304 I
1t 11 il anrnce |Shreveport, LA 71130 l
A T O A A I 1(318) 226-6480 I
R N N I A [ I
N | . [
I Ixix| Ixl Ix! Signal Hill, CA |Susan Thomason, Director I
I It I I {1 | °Fire darshall Re~ !Planning & Ccmmunity Cevel=|
Pt view | opment |
't 11 b 1] °State OSHA Compli- {2175 Cherry Ave I
1t 1 V1 1 ance I? 1&- 1mill, Ca 90205 |
L 2T3) 226-7333 |
e _ |

xix] | [|x| | [x| Washington, DC [Arthur Hatton |
1 I 11 1 1 | °Fire Code Compll- |Office of Planning & Devel-]
PP Lt bt ance |opment I
F 11 1 1 ! | °Federal OSHA Lom- 1350 E St., N. W., RR. 409 !
P11 111 pliance |Washington, BC 20004 I
e ‘ [ (202) 727-6514 I
A I |
[ Y O I A ! I
A T A A [ i
A T T R A A I I

a., Strong Mayor e. Requires Zoning Change

b. Weak Mayor-Strong Council £. Requires Council Approval

c. <City Manager g. Regquires Public Hdearing

d. Refinery Experience n. Requires Planning Aooroval

*See Permit

Examples in Aappendix
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TABLE 107
LOCAL LAND uSt REQUIREMENTS

’ .

Responsibple
alblcidlelfiglhl Selected Cities I Local Office | *
RN I [
xI | | IxlIxix] | Boise, ID |Susan Stacy, Director | *
.1t 1 | 1 1 | °Conditional Use [Planning Department !
Lt 111 Zoning Permit 1150 3. Capitol |
N A T [P, 0. Box 300 |
A T T S A [Boise, ID 83702 I
I O O A | (208) 384-435% N
[ O I O I O I |
R I I
xI | | Ixlx!xlx| Denver, CO |A. H. Jansen |
o111 1 I | °Use Permit |Zoning Administrator |
I + L I I 1 | | °Construction Plans |City and Council Bldg. !
L1111 review bv Bldg. | Senver, CO 80202 |
I+ 1 1 1 | 1 | Dept. [(303) 575-2191 I
F 1 11 LI | | °Onsite approval by | |
Lt 1t 1 1 | | Bldg. Dept. | |
T O O A I |
N I A I I [
xi | | Ix] Ix] | Cclumbus, CH IN. Jack Huddle, Director | *
i Vb1 i 11 I °Permitzad only in |Department of Development |
P11t M and M-1 Manu- [140 Marceni 31vd !
bbb I facturing DistrictsiColumbus, OH 43215 I
A [(6l4) 222-7763 I
[ | |
e [ _ I
xlxl Ixlxixlx| | Honolulu, HI |Permit - Section I
I T N I | °Zone Change if not {Building Cept. ané Dept. of]
I T A | | within Zoning Code |Land Utilization |
R B T | | compliance ICity Hall I
b | | Honolulu, HI 96313 |
[ T T P ] (808) 3523-4131 ' !
L to | ' !
R P | [
| I Ixlx! | | Lansing, MI |Vernon Fountain |
N I I
[ [ |
T 1o |
I I I
I I I - |
N P I

?Conditional Use for!Zoning Administcratcr
[City Hall

|124 W. Michigan Ave.
fLansing, MI 48933

Zone Change

1(517) 487-1412
|
a. Strong Mayor e. Requires Zoning Change
b. Weak Mayor-Strong Council £. Requires Council Approvail
c. City Manager §g. Requires Public Hearing
d. Refinery Experience 1.. Reguires Planning Approval

*See Permit Examplesin Appendix X
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TABLE 107 (Cont'd)
LOCAL LAND USE REQUIREMENTS

. 9Cond1itional

Use

|Bureau of Planning
iCode administration
1424 S. W. Main St.
|Portland, OR 97204
1 (303) 248-4253

Responsible
alblcidlelficihl Selected Cities | Local Office | *
rrr Tt ‘ I |
fxi | Ixix|xlxi Mesa, AZ |Howard W. Godfrey | *
I i 1 1 1 1 1 | °Ccnditional Use |2lanning Director |
N S U A I A |Planning and Zoning Board |
A Y T O T B |55 M. Center St. |
I T T I A A IMesa, AZ 85201 |
N T T S R B | (602) 834-2385 - |
T T T T O I : |
] I I
x| | | !xixix! | lew Haven, CT |David. Holmes i
I t 1} | 1 | | SSpecial exception |[City Plan Department !
f 1t 1 11 1 1 3ec. 42T of Zoning [City Hail |
v 1111 | I Ordinance 1195 Church St. |
I T Y T I A |New Haven, CT 06510 [
N O R I N N }(203) 787-6379 !
I T O B | i
N . I i
xix} | Izlx| Ix| Paterson, NJ |George Ferensick | *
N I ! | | SVar:iance required |Director of Planniag [
N il |bept. of Community Develop-|
bbb il | ment - |
S I O P |City Hall N
Py Lo |155 Market St. |
[ I | Paterson, NJ 07505 |
[ T Lol |(201) 881-3305 !
P Pl I i |
P P | -
ixl | Ixix| | | Portland, OR |Frank M. Frost. T
I I P !
P P |
P L I
I S Folod I
I I I
N I |
I P |
I T oo |
(T P |
N I Pt I
A Pt i
S I | {

a‘
b.
c.
4.

Strong Mayor

Weak Mayor-Strong Council
City Manager

Refinery Experience

*See Permit Sxamples in Appendix -
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~ TABLE 107 (Cont'd)
LOCAL LAND USE REQUIREMENTS

Responsible

a:bIcIdIeifIglhI Selacted Cities I Local Office i
I 0T T [ [
| Ixl Ixix|x| | San Bernardino, CA |IDouglas McIsaac i
1L 1 1 1 1 | °Conditional Devel- |Planning Department l
L1 L1 17] opment Permit 1300 North D St. _ I
[ LV 1 1 1 | | °State Land Com~ !San Bernardino, CA 92418 I
P11l mission Permit 1 (714) 383-5057 I
bbb 11 (for siting on or | |
4P 1 b1 1l adjacent to State | |
' 111 11 1 | controlled land) | |
[ I !
N | I
x! 1 1 | Ix| Ix!| Sporingfield, MA IPlannlng Dept. I
bbb L1 I | °Special Use Permit |[City of Springfield I
N A |36 Court St. |
O T T |Springfield, MA 01101 !
A I T | (413) 736-2711 I
A I e | i
N R A I | |
| Ixt | Ix! |x| Signal Hill, CaA |Susan Thcmason, Director |
ItV 1 I I 1 | °Zoning Change |Dept. of Planning and Com- |
'Lt I I (New Regulaticns imunity Development |
't 4 11 11l now being formu- ICity Hall !
i bbb lated) ISignal Hill, CA 90806 |
rrrrr . [(213) 426-7333 |
i1 11 1 1 ] °state Land Com- i |
11t 11 || mission Permit | |
1111 1 1 | (For siting on or | |
N I adjacent to state | |
[ T A controllad lands) | |
S ‘ I |
RN | : I
x| | | IxIxIx|x| Waterbury, CT . |Josech E. Schiaroli !
[ 1 1 P 1 1 | | °Special Exception [Building Official I
At by 2. B. oA, 1235 Grand St. I
Pt 101 ‘ [City Hall i
N T O A A VIWaterbury, CT 06/08 I
1 T O T A O 1 (203) 574-6832 |
(I N T O T I l ' l
A | I
[ l I
a. Strong Mavor " e. Requires Zoning Change
. Weak Wayor -Strong Council £. Requires Council Approval
¢. City Manager g. Requires Public Hearing
d. Ref11°ry Experience ' h. Requires Planning Approval

~

*See Permit Examples in Aprendix K
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TABCE TO7 “TConT 7]

LOCAL LAND USE REQUIREMENTS

Responsible
Local Office

Selected Cities

alnlcldlelflginl

Chairman
01608

Zoning Board of Appeals
MA

City Hall

Worcester,
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Carl Gordon,
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*See

xamples in Appendix X
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IABL: 1UB

1

MISCELLANEQUS LOCAL REQUIREMENTS

Responsible

| New Haven, CT 66510
[(203) 787-8200

Iblcldlielfiglhl Selected Cities ! Local Cffiice [ *
N | : [ =
[ 1 1 Ix] Ix]| Columbus, OH M. Jack Huddle, Diractor |
[ f 1 1 I | | °Noise Control | Department of Development |
A 1140 Marconi 31lvd. I
L i 0 |Columbus, OH 43215 I
A A | (614) 222-7763 [
N | |
D1 T T T i I
I IV Ixt 1 | | Erie, PA | Leonard MNMowak 1
¢ 1 11t | | *Cdorous Hatter Erie Planning Commission I
et |626 State St. |
(I A [Evie, PA 16501 l
A f(8l4) 456-8551 !
I A T e R I [
T I |
L+ 11 1 I | | Flint, MI |Gerald Childers I
L1 It I I | °Tratfic Engineer- 2oning Administrator |
P11 b1 1 | ing Review ICity Hall i
A [1101 N. Saginaw St. |
[ A T O |Flint, MI- 48502 [
T [(313) 766-7346 I
i I I
N I I
ix! | Ixixlxi | Honolulu, HI [Environmental Quality Comm. |
L'ttt | 1 | °Special Management :35530 Halekauwila St. |
[t 1 I 11 1 | Area Permit ‘ |Room 301 I
i I I 1 I 1 | 1 Shoreline Protec- |Honolulu, HI 96813 I
L1111 | | tion Laws | (808) 548-6915 |
I o O I R | I
b T T T I I
1 I Ixl | Il New Haven, CT |David Holmes I
[ 1 1 I | 1 1 | °CT Coastal Manage- |City Planning Department |
't 1 L 1 | ! | ment Act of 1979 [City. Hall I
4+ 1 1 1 1 1 Impact Review 1195 Church S3t. I
I |
Lt bt I
N i
e |
N !
N |

|
I
|
I

Requires Zoning Change
Requires Ccouncil Approval
Reguires Public Hearing
Requires Planning Approval

Strong Mavor

Weak Mavor-Strong Council '
City Manager

Refinery Experience

J9Q MmO

See Permit Examples in Appendix X
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MISCELLANECUS LOCAL REGUIREMENTS

Responsible

aiblcidielflgl|hl Selected Cities I Local Office | *
R I ' | *
xi t i 1 I | | | san Francisco, CA ' |San Francisco Bay Ar=a l
I v 1 1 I I | | °Dredging [Conservation and Develop~ |
[ 1 L I I | 1 | San francisco Bay |ment Commission |
1 L1t 1 || Area Censervation |30 Van Ness Ave. |
i1 1t ! il 1 and Development i Rocm 2011 |
Il ¢t 1t 1 1 1 1 Commission |San Francisco, CA 94102 I
[ T T O I I 1 (415) 557-3686 !
N I |
et I . [
| Ix! Ixlx| | | Santa Ana, CA |Planning Department !
Y111 1| | *Hoise 120 Civic Center Plaza l
1 1t 1 | °Light |Santa Ana, CA 92701 l
bbb | %vibration [(714) 834-4134 |
1 |1 1 I | °Refuse matter | |
bbb I I
N | , |
1 | Ixixlxi | | Waterbury, CT |Joseph Schiaroli !
I 1 I Il | + State Inland Wet- |Building Official . !
1+t t i1 1t land Approval 1235 Grand St. |
I [City Hall |
I T A N B |Waterbury, CT 06708 f
A S T (O N A [[(203) 574-6832 i
S | |
R | ' I
| Ix! | 1zl | | Winston-Salem, NC |Citv Council Planning Bd. |[*
111 I 1 | | °Electro-magnetic |P. O. Box 2511 |
I I L1 11 | | 1interference |“inston-Salem, NC 27102 l
i1 || ] °Noise [(919) 727-2087 |
P11 1 | | | °Ocorous Matter | |
N - I I
b | |
txlt Ixl | | | | Worcester, MA IMr. Francis Donahue, Dir. |
-+ttt 111 °Noise [Bureau of Land Use Control |
bbbt 1 °vibraticn [Citv Hell |
[ 1 I 1 1 | I | °Flashing |Worcester, MA 01608 |
I | (617) 798-81l1l1 I
I I |
A T N N A A | I
T T T I ! I
a. Strong Mayor e. Requires Zoning Change
b. Weak Mayor-Strong Clouncil £. Requires Council Approval
c. City Manager g. Requires Public Hearing
d. Refinery Experience h. Requiras Planning Approval

*See Permit Examples in Aprencdix K
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5.y i>>uks, CONCEZRNS AND MITIGATING RESPONSES

There are numerous impacts both positive and negative that
can be identifad as the result of the construction of a major domestic
refinery project. These considerations were discussed in the socio-
aconomic review in Section 3.9. This discussion is presentad to identify
specific refinery-related issues, concerns and mitigating responses that
were found from the iitarature and survey responses.

The National Environmental Policy Act {MNEPA) process and the
Council of Environmental Quality (CEQ) Guidelines form the framework for
addressing issues, concerns, and mitigating responses for a rafinery set-
up or modification project. Thers's no wavy of predicting which level orf
government will play the most important role as sach level will identify
significant issues. As the review is in process, the major issues and
concerns and the associated level of government will emerge ard focus the
industrial responses. ' '

An =xample bf a key federal concern might be the impact of in-
creased air emissions in a PSD region. A state level major concern could
be nonattainment procedures or region-wide socio-economic impacts. Key
local government concerns deal with a variety of citizen issues and site
specific physical impacts. The NEPA process intertwines ali levels of
government in the environmental review of an industrial or other major
impact process. '

The issues and concerns raised during the MNEPA - CEQ reviaw-:
process are significant. These concerns, however, seem to rspeat when
ccnsidering most major heavy industry projects, not just setroleum
refineries. An example of the types of concerns raised by rural comm-
unities ara shewn in the Tabla 10S. The new CzQ guidelines réquire an early
scopirg meeting by the lead agency to highlight the project concerns. The
summary report of this meeting ranks the issues in' order of priority and
publishes the Tists of questions raised by each category of concern.

This scoping concept is a very heipful, early planning tool which will
assist the project proponent to understand the basis and depth of the
project sentiment.

This procedure is a federal level mitigating responsa to the
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TABLZ 1C°

RANKING OF CONCERNS FOR TWO PROPOSED NORTH CAROLINA
REFINERY PROJECTS

- Concerns

‘Social and Economic

0il Spills

Water Qua]ity

Air Quality

Plants and N1’d1 ife

Wastes

Land Use

Related Industrial Development
Public Health and Safety

- Transportation

Odors

Aesthetics

Demographic Changes
Limitations and Modifications
Noise '

Proposed Refinery Design
Geological and Seismic

Diaster

Obsolescence

Archaeological and Historic Resources
Financial Feasibility

Existing Facilities
Cy-Products :
Fire Prevention and Protection
Availability of Refined Products
Sulfur Handling

Refinery Rejections

Sourceas of 01l

Miscellaneous

Construction and Dredging
Weather

Pipelines

Tank Farms

€asements

Complaints

Alternative Sites

*Scoping Report from the Brunsw*ck Ener
**Scoping Report from the Carolina Re

grey
fin’
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Project ! Project 2
Rank* : Rankw»
] 4
2 3
3 1
4 5
5 2
6 7
7 9
8 8
g 6
10 10
11 N
12 20
i3 -
14 19
15 -
16 12
17 . 26
18 13
H 25
20 24
21 16
22 14
23 23
24 -
25 -
26 27
27 -
28 29
29 30
30 22
31 28
32 15
33 -
34 -
35
36 17
Company Meating
ing and D s;r*but*ng Company Meeting



environmental analysis of a proposed oroject. Tnese federal regulations
act as a check to unbounded industriail growth and equnsion. The same type
- of check is shown by well-intentioned environmental preservation interests
such as the Audobon Society, Sierra Club, Friends of the Earth, and many
other organizations. At present, the balance appears to favor the no-
growth or very limited growth positions.

" One of the steps in the environmental assessment and £1S process
is the determination of the project's economic justification. Widely div-
ergent results have been published concerning the need for major refinery
projects. Several EIS's , the Hampton Roads Energy Company, Pittston
Refinery Company, Alaska Petroleum Company among others, have docummentad
the need to construct domestic refincries. More than eccnomics must be
demonstrated to increase the project acceptancs.

From the twenty state survey responses, several states have
attempted to standardize. the siting and environmentaf review'procedures.
Virginia's response to industrial consideration has been to establish a
state department to lend assistance to industries considering location
within the state. (Appendix 0-3) This procedure, however, does not
assure iocal acceptance since the Hamptoanads Energy Company has gone
through a very castly and lengthy raview and nas only recently received
its permits from the Secretary of the Army. North Carolina has set up '
standard procedures and both inter-agency and bublic review committees to
consider the Brunswick Energy Company siting proposals. (Appendix 0-4)
They have also published a summary permit tabulation for easy ref-

-
1
]

erence to state agencies. The State of Washington reviews documents

on the laws and siting rules for energy facilities, Appendix 0-5 and

0-6 respectively, in order to make known the state-wide considerations.
Other statas havé attempted to streamline siting and permit requirements
by 1egis]atfve or administrative procedures (Appendix 0-7). These state
level mitigating résponses are an attempt to assist ‘an industrial prcject
through tne requlatory maze. However, in no manner do these procedures
try to compromise environmental quality consideraticns.

One survey answer from the selected cities showed a quantitative
site evaluation system (Appendix 0-3). This response by the Association of
Bay Area Governments in California is an attempt to rank alternate sites
by specific analysis pfocedures. : :
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From the information reviewed during the course of this
w“orkbook preparation, it can be shown that significant environmental
concerns can result from the siting of a new refipery or the major
modification/expansion of an existing fati]ity. The reguiatory and
permitting procass offers a series of review steps which do contribute
tc the enchancement of the numan quality of life. Mitigating responses
‘'to the environmental concerns from both the technical procass desiagn and
requlatory process have been identified wnich should assist the accept-
ance of these energy projects in an environmentally responsible manner.
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APPENDIX A
GLOSSARY

ABSORPTION: A process whereby a liquid dissolves a gas, such as amine which
absorbs hydrogen sulfide (H,S) from fuel gas.

ACCUMULATOR: A vessel which serves as a collection point for condensed
products, such as tower overnead material.

ACID GAS: A gas containing hydrogen sulfide and carbon dioxide

1

ACID GAS TREATING: Process where acid gases are removed from hydrocarton
gases by absorption in amine solution.

ACTIVATED CARBON: AA form of carbon which has-a nigh adscrptive capacity for
chemical species contained in gases, vapcrs and liguids.

ADDITIVES: Chemicals added to oetrcleaum products to improve performance or
obta1n desired product characteristics.

ADSORPTION: A process in which chemical species contained gases, vapors or
Tiquids physically adhere to the surfaca of 3 solid, such as activated
carbon. . .

ALKYLATION: A catalytic process ‘for combining isoparaffins and olefins such
as isobutane and butylene, to form alkylate, a gasoiine component. &x-
tremely important in the production .of unieaded gasoline.

- AMINE: Organic chemical used to absorb acid gases from nydrocarbon gases in
the acid-gas treating unit.

ANTI-KNGCK CCMPOUNDS: An additive to aasol1ne, such as tetraethyl, lead, for
improving combustion characteristics in intarnal combustion.engines.

API GRAVITY: An index for measuring the density of crude 01l and petroleum
products. The nigher the gravity, the lightar (less dense) the material



API SZPARATOR: A device for separating oil from water by gravity differential.

AROMATIC HYDROCARBONS: Hydrocarbons with an unsaturated closed ring struc-
ture, such as benzene, toluene 2nd xylene.

ASH: A non-volatile, incombustible component of fuels which remains after
combustion.

BACT: Refers to level of air and wastewater control technology defined as
Bast Available Control Technology.

SALLAST: The flow of waters from a ship which is treated at the refinery.

BARREL: A volume unit used in the petroleum industry consisting of 42 U.S.
standard gallons. :

BASELINE: Present and future conditions as they would 2xist in the absence
0f & proposad action.

3ASIC EMPLOYMENT: &employment that responds to demand or to other determinants
{e.g., political forces) that are external to the local economy.

;-
W

BASIC INCOME: Income directly associated with pasic emplcyment or that in
some way is due to determinants that are external 'to.the local aconomy.

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE (BATZA or B8AT): The treat-
ment required by July 1, 1984, for industrial discharge to surface water.

BEST MANAGEMENT PRACTICES (BMP): Treatment requirementé; operating and
maintenance procedures, and other management practices to control plant
site runoff.

BCT: Refars to level of air and wastewatar control technology defined as
dest Control Technology.



8PCT: Refers to methods of wastewater treatment defined as Best Practical
Control Technology.

BODs: Biochemical Oxygen Demand. A measure of the oxygen required by micro-
organisms to b1o1og1ca11/ degrade a wastewater. Usually measured over
five days.

BLOWDOWN: Mauerxal purged from refining processes during startups, shutdowns,
and pressure reiieving. Aqueous blowdowns also occur from cooling water
and boiler systems as a part of normal operation.

BS&W: Bottom sediment and water material found in tank bottoms

87U: British thermal unit - used to define heating value of fuels. The heat
required to raise one pound of water one degree of Fahrenheit.

BUNKER FUEL OIL: A heavy residual fuel vil used mainly by ocean-going vessels.

CATALYST: A substance used to increase the rate of chemical reactions but
which is not directly involved in the reaction. Solid refinery catalysts
are usually made from platinum or other heavy metal. Liquid catalysts
are acids such as Hydrofiuoric Acid (HF). ‘

CAUSTIC A term used for solu;1ons of sodium nydroxide used in various
‘treating and sweetening procasses.

CLAUS PROCESS: A sulfur recovery procnss in which hydrogen su1‘1de is con-
verted to aelemental sulfur.

CLEAN AIR ACT: CAA
CLEAN WATZR ACT: CuA

C0D: Chemical Oxygen Demand. A measure of the oxygen squivalent of that
portion of the organic mattar in a wastawater that can be oxidizad by
a strong chemical oxidant.



COHQORT: "A group used usually in the contaxt of a group of tne oopulat1on of
the same age or sex.

COKE: Solid carbonaceous residue obtained from coking residual crude oil.
~Calcined coke is coke that has been heat treated to remove volatile
materials.

COKING: Thermal- cracking process in which vacuum distillation unit residuum
is converted to lower boiling range material and coke.

CRACKED GASOLINE: Gasoline obtained by cracking heavier petroleum fractions.

CRACKING: A process in which large hydrocarbon molecules are divided into
- smaller molecules. Processes may be catalytic or thermal types.

.CRUDE OIL: Raw material used for refinery feedstock.

DATA BASE: A large accumulated file of information organized for analysis,
~usuyally in machine readable form for accass by users via computer.

DEAERATOR: A divide used to remove dissolved oxygen from boiler feed water.
DEBUTANIZER: See De-dethanizer.

DE-ETHANIZER: A distillation colum which removes ethane and lighter hydro-
carbons from propane and nheavier hydrocardbons. Tne terms depropanizer
and debutanizer are also used for similar operations.

DIESEL FUEL: A petroleum product used as fuel in diesel engines consisting
of gas oils.

DEPRQPANIZER: See De-ethanizer.

OESALTING: A preccess in which salts are removed from crude oil by washing
with watar. In some cases desalting may take place in the presence
of an electrostatic charge to and in oil-water separation.



SISTILLATION: A procass in which a hvdrocarton feed is separated in various
components of diffarent boiiing points.

ORY GAS: A hydrocarbon gas which does not condense easily or contain water
vapor. Usually contains mostly light hydrocarbons, such as methane and
ethane. '

ECONOMIC BASE: The eccnomic base of an economy refars to either the total
of its basic income or its basic emplovment. ‘

ENDOTHERMIC: Reaction or process which requires heat to take place.

ECONCMETRIC MODEL: A model of the econumy that emphasizes the ralationship
of production to income, and of income to demand. Thess madels are
usually estimated statistically from time series data.

ENTRAINMENT: Liquid droplets or mist contained in vépors ieading a boiling
Tiquid. : . .

EXCTHERMIC: Reaction or process which produces heat as it proceads.

EXTRACTION: Process in which a substance is removed from a liquid stream by
conlacting with a sccond, immisinle 1iquid (liquid-liquid extraction)
Can also nave gas-liquid extraction where one stream is a gas.

1

FACILITIES/SERVICES: Used nere to refer both to those facilities and ser-
vices provided primarily by the private market but having significant
public sector leakages, such as housing or health services, and to
those facilities and services usually provided by the public sector
1ike public safety, water supply, wastewater treatment, transportation
or recreation, ' :

FISCAL: Concerned with .the finances of governmental units, 5Soth on the ex-
penditure side and the revenue side.



FIXKED ROQF: A tank roof which is r1o.dl¢ fixed to the tank regardiess of
the tank liguid level.

FLARE: A devica used for burning waste gases and is usually part of the
relief valve system.

FLASH CRUM: A vessel used to separate vapors and liguids after 2 pressure
reduction,
!

FLASH PQINT: The minimum temperature at which vapors above a petroleum
fraction or product will ignite in the presence of a flame.

FLOATING ROCF: A roof wnich floats on surface of liquid in a storage tank
t0 reduce evaporation losses.

FLUID CATALYTIC CRACKING: High temperature, low pressure catalytic process
which converts (cracks) nigher boiling range fractions into iower boil-
ing range materials.

’FRACTIONATOR AND FRACTIONATION: See Distillation.

FUEL "GAS: Lignt hydrocarben gases consisting mainly of methane and ethane,
generated by the refining processes and used tor ,1r1na process heaters
and furnaces.

FURNACE OIL: Distillate fuel oil used for residential and commercial heat-
ing. Also known as No. 2 Fuel 0il.

GAS 0IL: A fraction obtained in the d1st1l1at1on of petroleum generaily
used in distillate fuel oil.

CASCLINE: Retfined petroleum naphtha used in internal ccmbustion recipro-
cating engines. S~

GRAVITY: See API Gravity.



SAZARDCOUS WASTZ: A solid waste which because of its guantity, concentration,
or physicai, chemical or intectious characteristics, may pose a sub-
stantial hazard to human health or the environment wnen improperly
handled. :

HEAVY CRUDE QIL: Viscous crude 0ils with AP gravities less than 16.

HYDRODESULFURIZATION: A process in which sulfur, nitrogen and metals are
removed Trom petroleum in the presence of a catalyst by combining the
sulfur with hydrogen.

HYDROTREATING: A process in which petroieum is reactad with hydrogen in the
presence of a catalyst to remove sulfur or to nydrogenate unsaturated
compounds. OCften used interchargaably with hydrodesulfurization.

HYDROCRACKING: A high temperature, high pressure catalytic process which
cracks petroleum fractions in the presence of hydrogen. -Also_will per-
form some degree of hydrodesulfurization and hydrogenate unsaturated
compounds .

IMMISCIBLE: Two materials are immiscible if they will not dissoive in each
other, such as @il and water. :

INPUT-QUTPUT: An economic modeling technique that focuses on the purchases
and sales that take place between individual industries.

INVENTORY TEST: A list of chemicals manufacturad or processed in the United
States.

ISOMERIZATION: A process in which normal hydrocarbons are converted tc their
isomers by rearvanging the molecular structure. The final product called
isomerate is usad as a blending component in gasoline.



JET FUEL: A kerosene-basad fuel for use in gas turbine powered aircraft.
JP-4 and JP-5 are common grades o7 iet fuel.

KERQOSENE: A petroleum distiliate .boiling between naphtha and gas 011 Used
in jet fuels and heating oils.

KMOCKOUT DRUM: A process vessel used to remove entrained liquid Trom gases.

-

LABCR FORCE: The sum of the employed and the unemployed.

3

LABOR FORCE:PARTICIPAfION RATE: The percent of any given group of the popu-
lation that is in the labor force, i.e., employed plus unemployed.

LEAD: Refars normally to iead additfves in gaso1ine,'such as tetraethyl Tead.

LIGHT: A relative term applied to petroleum fractions to denote the Tower
boiling material, such as light naphtha and light gas oil.

" LIGHT EMDS: Light liquid nydrocarbons, typically ethane, propane and butane.

LINEAR RELATIONSHIP: Of the firest degree with respect to one or more vari-
ables; involving measurement in one dimension only.

LPG: Liquefied petro]eum gas. A petrcieum product cortaining propane and
butane. :

LOADING RACK: A structure used to load petroleum products into seagoing
vessels, tank trucks, rail tank cars, or barges.



LOCAL IMPACT AREA: The area within which the margin-demographic . impacts of
a proposed action will be feit. g

, ,
LOWEST ACHIEYABLE EMISSION RATE: For any source, the rate of emissions which
reflects - 1) the most stringent emission limitation which is contained
in the SIP for such class or category of source, or
2) the most stringent smission limitation which is achieved
in practice by such class or catagory of source, whichever
is more stringent.

MISCIBLE: Two materials are miscible if they will dissolve in each other,
such as salt and water. ~

MERCAPTAN: An organic compound present in "sour" crude oiis or gasolines.
Mercaptan compeunds contain sulfur and have a strong odor.

METHANATION: A prccess in which carbon monoxide is converted to methane oy
reacticn with hydrogen.

METHODOLOGIES: Systems of practices or procedures. The proceduras deal
with the components oF an environmental impact assessment.

MITIGATION: To lassen or reduce. Used in the contaxt of environmental
assessments to refer to an action designed to reduce adverse impacts.

MODIFICATION: Any physical change in, or change in the method of operation
of, an existing facility which increases the amount of pollution bteing
discharged. ' :

MULTIPLIER: A term used by econcmists to describe the process oy which a
change in basic income or basic employment results in a.change in to*al
“income or employment that is larger than the original change.

NAPHTHA: A petroleum fraction toiling in the gasoline range.



NAPHTHENES: A group of nhydrocarbons having a saturated ring structure such
' as cyclohexane tound in naonthenic crude oils.

NAPHTHENIC ACID: A corrosive organic acid found in some‘naphthenic.crude
oils.

NATIONAL AMBIENT AIR QUALITY STANDARDS: A maximum concentraticn of pollutants
Tegally permissible anvwhere in the country.

MATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS STAMDARDS: Emission
standards which apply td all industries which emit any hazardous pollu-
tants. :

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM: The national program for
issuing permits pursuant to the Clean Water Act. The term includes any
state program acproved by the EPA. :

MEW SOURCE: Any stationary source, the construction or modification of
which is commenced after the publiication of regulaticns prescribing 2
standard of pertormance.

NEW SOURCE PERFORMANCE STANDARDS: EPA-issued standards which define the
Tevels of pollution which can be emitted or discharged from a source.

NCNATTAINMENT: A regulatory program requiring preconstruction approval of
any new plant with signiticant potantial emissicns to be built in an
area where the NAAQS are "not" being met.

NON-BASIC EMPLOYMENT: Employment that responds to levels of demand originat-
ing within the Tocal economy.

OCTANE NUMBER: An index used to measure the anti-knock croperties of gasoline.
Research, Motor and Road Cctane Numbers are three different octane ratings.

ODORANT: A material added to tuel gas to impart a distinctive cdor and permit
human detection.



OFSSETS:  An amount of pollution reduced from existing sources which exceed
projected amount of pollution from a new source (nonattainment areas).

SLEFINS: - A class of nydrocarbons which are "unsaturated" or deficient in
nydrogen, such as ethylene, butylene.

ON STREAM: A term to denote that a refinery or process unit is in normal
operation. . :

QYERHEAD: The vapors wnich are boiled off the top of a distillation tower
or the lightest procuct obtained in the distillation process.

' PARAFFIN: A series of linear and branched hydrocarbons fully saturated in
hydrogen, such as methane, propane. Also known as alkanes. digh mole-
cular weight paraffin in solid form is known as paraffin wax.

PREVENTION OF SIGNIFICANT OETERICRATION: A regulatory program reguiring
oreconstruction approval of any new plants with significant potentiail
emissions to be built in an area where the NAAQS "are" being met.

PRIORITY LIST: ‘A list of chemicals which require tesiing to determine if
they could cause harm. }

ssia, psig: Pressure designations in pounds per square inch. Psig is the
actual reading of a pressure gauge and psia is psig plus atmospheric
pressure. : ‘ )

PUSLIC OWNED TREATMENT WORXS: A treatment works which is owned by a state
or municipality.

REBOILZR: A neat exchanger used to boil iicuid to provide vagors to the
bottom of a process column. :



REBUCED CRUDE OIL: The crude 211 remaining after distillate products have
been removed in the crude distillation process. Typically is fhe feed-
stock to the vacuum distiilation unit.

REFLUX: That portion of the overhead vapors that is condensed and returned
to the orocass column.

REFORMING: A prccass in which the octane rating of naphtha is increased by
catalytic reaction or mild thermal cracking. The product is termed
reformate and used as 2 blending component in gascline.

RESTDUAL FUEL CIL: Fuel oils containing reduced crude oijl.

SATURATED HYDRCCARBON: Hydrocarbons that have no deficiency of hydrogen
sucn as methane and ethane.

SAYBCOLT-FURCL, SAYBOLT-UNIYERSAL: Measures of viscosity usad in netroleum
incustry.

SHIFT CONVERTER: A reactor used to convert two compounds to two different
compounds, such as are used in sulfur plants and hydrcgen plants.

SKIMMING: Distillation of crude oil to remove light fractions only. Ailso
known as topping. .

SLOP OIL: Mixture of oils lost through- blowdown, spi]]aée, process upset,
etc. Usually recovered and reprocessed.

SOUR: Containing sulfur compounds such as hydrogen sulfide, as in sour gas
or sour crude 0il. Sour crude 0il is defined as naving more than 0.3%
(wt) of total sulfur.

STABILIZER: A distillation process which removes light ends from petroleum
Tiquids, generaliy butanes, from naphthas.

'STATE IMPLEMENTATION PLANS: A reguired SPA state document which contains the
actual abatsment requirements devised %o raduce air pellution to a level
meeting NAAQS. :



TRAIGHT RUN: Produycts directly obtained from distillation of crude 2il
before undefoo1nﬂ chemical change, such as cracking or reforming.

STRIPPING: The removal of volatile products by direct countercurrent contact
with a stripping medium, such as steam.

SWEET: Containing little sulfur or sulfur compounds, such as nydrogen sul-
Tides and mercaptans.

TEL: Tetraethyl lead.

TAIL GAS: Sulfurous gases unreacted in sulfur racovery process.

TAIL GAS TRCATI\JG Processas which remove the residual sulfur compounds
present in sulfur recovery unit tail gas.

TAR: Highly viscous polymerized residue producad in a vacuum distillation,
cracking coils. By-product of the cracking process.

TOPPED CRUDE: Residual crude oil obtained in topping plant.
TOPPING: See Skimming.

TOWER:, A vertical vessel in which petroleum is distilled, cr géses are
absorbed, etc.

TREATING: A process in which petro]eum is contact=d with chemicals to im-
prove product quality.

TURNAROUND: A ma1ntenance operat.on in which a refinery ¢r orocsess un1t is
shut down and repaired.



u, v .

VACUUM DISTILLATION: Separation of crude o1| by distillation at pressures
- below atmospheric.

YOPOR PRESSURE: - Pressure exertad by a liquid at a given temperature in a
closed vessel in the absence of air or other compounds.

VAPCR. RECOVERY: A syétem used to collect nydrocarbon vapors from vents and
and relief devices for reuse in the refinery.

RGIN STOCK: See Straight Run.

VISCOSITY: A measure of resistance to flow, often determined by fhe t1me
for liquid to pass through standard orifica.

WET GAS: Fuel gas containing condensable hydrocarbon vapors.



APPENDIX 3

 ABBREVIATIONS
AQCR Air Quality Control Regions
3ACT 3est Available Control Technology
BA;AgEA Best Available Technology Economicaily Achievable-
BCT Best Conventional Technology
BMP Best Management Practices
'8C0« Five-day 3iological Oxidation Demand
BPCT - Rest Available Control Technclogy
3S&il Bottom Sediment and Water ' .
BT British Thermal Unit
CAA Claan Air Act
CAAS110 . Seerion 110 of the Clean Air Act -
CFR Code of Federail Register
CaD Chemical Oxygen Cemand
CWA Clean Water Act
CWAS110  Section 110 of the Clean 4Water Act ‘
EPA United Statas Environmental Protection Agency
FCC Fluid Catalytic Cracking Unit
LACR LowestT Achievable Emission Rate
LPG . Ligquafied Petroleum Gas
pg/m’ Micrograms Per Cubic Meter
NAAQS - National Ambient Air Quality Standards
NPOES Mational Pollutant Discharge Elimination System
NSPS New Source Parformance Standard
POTW Pubiic Owned Treatment Works
PSD Prevention of Significant Deterioration
Sip State Implementation Plan
SPCC Spill Prevention Contrel and Countermeasure Plan
TEL Tetraethyl Lead
1SS Total Suspended Solids
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