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I INTRODUCTION

An important step in the construction of a system designed:
to assess the biomedical and environmental effects of energy
production and consumption, past, present, and future, is the
assemhly and validation of comprehensive and appropriately
disaggregated data banks. Toward this end, conslderable interest -
has appeared, within the past several years, in the’developmeht
of technical, environmental,. soclo-economic, and health effects
data banks related to the production and utilization of energy.
Many  of these data banks have been disaggregated to the county
level. A recerit contribution to such an effort, given in
Reference 1, is the MEDABA data bank, an information file on"
health statistics grouped.at the county level.as well as about -

selected population density classes. Another recent contribution,

‘discussed in Reference 2, is the COENBU data bank, a county-level

atlas of U.S. energy supply and utilization activities.- This
atlas includes quantities such as fuel-speeific energy.production
and consumption totals by county, as well :as total air emissions
that are generated by such energy-ractivities, for the year 1972. -
Since it is designed around a recent past year, the atlas develops
a description of the near-current effects of energy activities.
The data sets that serve as bases for these works represent
significant efforts towards the county-level approach to data
disaggregation. - A

Up to the present, no attempt has been made to produce a

comprehensive data bank contalning specific sitings of future energy

resources and supply process facllltles. As a contribution



toward the analysis and evaluation of the blomedical and
environmental effects of future energy systems, a county-level
data bank of future U.S. energy supply facllities has been
developed and 1s presented in thils paper. This data fille attempts
to fulfill a requirement for a county-level information source
useful in the disaggregation of future energy supply and
utilization projections, and the generation of closer links
between energy resources, their development and use, and a
comprehensive set of the effects of energy consumption. The
details of production and end use patterns throughout the energy
system can be studied using an energy process-level model such -

as ESNS, discussed in Reference 3, and the resulting effects .
analyzed using a combination of meteorological models, COENBU,

and MEDABA. However, in order to link these capabilities together,
there exlsts a need for a geographically disaggregated file of
future resources and facilities sites applicable to the evaluation
of the effects of future energy scenarios.

- A data filc format waz developed, starting from the informallun
available in the literature, for each specific facility. The
primary sources of information were References 4 and 5, which
contain an inventory of future'U;S.»enérgy facility sites out
to the year 1985, coﬁpiled as of May 1976, although other -
information sources (see Reference 6) were also utilized. The
data bank will be continually updated to reflect the most recent

information gathered from the literature, and many changes have



already been made using such information. - The file format
contains such i1tems-.as fuel type, process type, year of planned
availability, production capacity, employment, and the state:
and county location for each facility. The formats were planned
to permit expansion of the facilities files as-new and/or revised
information becomes available. Also, included 4in the file format
for each facility is a numbered listing of the data sources.- The .
actual 1list of data sources is kept external to the data bank.
Several applicatlions programs have also been developed and
utilized for extraction and analyses of portions of the data file.
Tables appear in a separate section at the end of this report.

IT ORGANIZATION OF THE DATA BANK

The‘key elements in the organization of the data bank are
the energy facilities and the county in which a particular
faéility is to be located. The energy facility is classified
according to (a) specific fuel type, (bj activity type (e.g.‘
extraction), and (c¢) a process-type where applicable,'such as‘
slurry pipeline fér the distributidn 6f coal. A chart
showing this facillties classificafion system is bresented ih
Table 1. Arfanged vertically along the left gide of the chart are
the fuel types (wilth the exception of railroads) and élong the '
upper portion of the page are the activities present in all the
fuel supply cycles. A mark in the activity column specifiés thét

particular fuel-activity combination are avallable in the data bank.



When a facility 4is: present in a particular county, an

identification card is required in the data bank. The format of .

the identification card is shown in Figure 1. Eight specific

fields of. information appear on the card.. A sequence number is

assigned, for purposes of internal management,;inabolumns l-6t

The next .two columns, 7-8, are left blank and. are to”be.used to

indicate either modifications to a particular record or the ecntry

of a new record.. Column 9 contains a.card type ldentifier, which

is sel to 1 for an identification card. ,Coldmns (10,11), (12,13),

and (14,15) contain a,fuel.type code, an activity-type code, .and

a process-type. code, respectively, that are assigned. to the .

particular facility present within the county. Theelast two fields,

‘Columns (16 17) and (18-20) contain the state and county cndeq that ‘

specify the geographical location of the facility The data

descriptions and data formats appearing on the 1dentification card

are summarized in Table 2. “ |
Following the identification card that locates a particular

facility type, the facility cards appear _ Since the formats of

the facility cards differ for each particular facility, the specific
formats are presented in the following section, along w1th complete
descriptions of each facility card, i.e., the contents of the data
bank. This section concludes with a general discu551on of the

organization of the facilities cards
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Facilities 1n the data bank are classified into three types
(a) new, (b) currently operating and (c) expansions to.currently
operating. All facilitles cards contain the same information in-
Columns 1-9 as the identification card. For a facllity. card, the
card type 1s set equal to 2. The next entry 1s always.a year,-
future or current,.depending upon whether or not the facility is
elither (a) brand new or a future expansion of existing capacity.
or (b) an entry representing the existing éapacity itself. All
currently active facilities, when 1ncluded, are given for a base
year, usually 1974 or 1975.. When 1t 1s determined that a planned
facility has been cancelled, the number 9999 appears 1n-place of
the year entry. |

Féllowing the year entry on each facility card are entries
that give process descriptions where elther applicable or required,
process capacities, levels of operating employment, state and
counties of destination for pipelines, and other information.: Also
included is a certainty code reflecting a judgment applied to the
level of development of the project and an assessment of potential
future uncertainties regarding its initiation and/or completion.
The specifies of the:.cnde and the formats of the specific facillties
are given in the next section.

ITTI CONTENTS OF THE DATA BANK

A complete list of the future energy supply projects appearing
in the data bank i1s- given in Table 3. To the right of each project
are the assigned facllity: codes, by fuel type and by activity type,
that appear on the identification cards. When more than one fuel

type or activity is involved in the project classification, it is



so indicated. Table 3 also contains the activity codes.
corresponding to the activity headings that are shown in Table 1
for the general facilitles classification system.

Summarized in Tables 4 through 21 are the data descriptions
and data formats appearing on the facility cards. Since each
facllity requires a unique set of information, each card is
discussed separately.

Table 4 contains the information provided for future coal
mine facilitiles. The mine type, strip or.underground, is given,
along with the planned productlon. Employment (operating.only) is
given, along with an analysis of the coal. The analysis includes
moisture content, ash contenﬁ, sulfur content (low and high or
average for each facility) and average heat content in Btu/1b.

Descriptions and formats for future coal conversion facillties
are glven in Table 5, A process description is included, along
with a process code for retrival pruposes. The planned productive
capacity 1s given, and the units of.capacity for each process,
along with the code type, are indicated as a footnote to Table 5.

‘Table 6 contains the facility data for future coal slurry
pipelines.. Given are the annual capaclty, planned length, pilpe
diameter, and water requirements. A description is also included
for the source of the water.

Data for future planned oll refineries 1s presented in
Table 7. The anticipated throughput volume 1is given, for either
new refineries or additions to current refineries that will boost

this capacity.



Summarized in Table 8 is data.fof new oil and gas pipelines.
The state and county codes of destination are givern, along with
the planned length and pipeline diameter. A code is given to denote
an interstate or intrastate addition.

Table 9 contalns data on new~nétural gas processing facilities.
The planned throughput in thousands of cubic feet per day are
indicated.

Natural gas storage facilities are described in Table 10.
Included in the data are a descriptlion of the facility type, the
capacity, the units of capacity, and the peak load deliverability.

Planned uranium mines are described in Table 11. A code is
given for the mine type, and a productive capacity is indicated.

Table 12 gives information on future uranium mills. The process
type is described, and the planned productive capacity is given.

Future uranium enrichment facilities are described in Table 13.
A process type 1s presented, and the planned capacity 1s given.

Table 14 contains the data descriptions for future electric
power plants. The planned fuel type is given as a code, as well
as the amount of fuel use 1n tons for a coal-fired plant. The
installed npapéity of the planned power plant is also given.

Potential geothermal facilities are described in Table 15.

The capaclty of the facility is indicated 1n different units,
depending on whether the facllity is planned as a source of
electricity or direct heat.

Solar energy facilities are described in Table 16, with the

capacity given in MWe for electric power plants.



Table 17 lists the data elements 1ncluded for waste~to-fuel
conversion facilities. The plant.and feedstock type are gilven,
along with the planned capacity and the units of capacity.

Table 18 describes future oil shale project.data. A mine
type is gilven as a code to denote whether the extractlon i1s strip,
underground, or in-situ. The planned capacity:is gilven in 103
barrels per day.

Future tar sands projects are described by the data elements
appearing in Table 19. The process type 1is described, and the
planned capacity is indicated.

Table 20 gilves data elements for future railroad construction
planned for the transportation and distribution of fuels. A state
and county of destination 1s given, with the identification .card
containing the state and county of origin. ‘The length of the
proposed line 1s given, and a type (spur or mainline) is described.

Future terminal facilities data elements are given in Table 21.
The facility type is described, and a code for the fuel.type to be
handléd is given. The capacity and the unita of capacity arc uluv
specified.

The  formats for the future energy facilities contained in
J'ables 4-21 can be readily adapted to include current operating
facilities. In a few speclal cases where a facility represented an
expansion to existing capacity, bothitheucurrent‘facility and its
expansion where added to the data bank on separate records. However,
such information is not intended to be exhaustive. It is intended

in the future to update the data bank with such an exhaustive list.



Locations for such :current facilities as oil reflnerles, coal
preparation plants, natural gas processing plants, offshore oill
platforms, coke ovens, petrochemical plants, cement factories, -
copper smelters, etc., can be codified and included in the data
bank for purposes of retrieval and utilization in analyses of-
phe consequences of energy production and consumption.

IV APPLICATIONS TO BIOMEDICAL AND ENVIRONMENTAL ASSESSMENT

In this section, a system that has beenAdeveloped
incorborating‘the data bank of future energy éubply facilities"
for the analysis of the biomedical and environmental consequences
of energy producfion and consumption will be presénted.

The dévelopment and utilization of a data bank and its
associated models must account for the nature of the applications
to be addressed when a level of disaggregation is chosen for the
data. As an example,'tﬁe-ESNS model (see References 3), which
is a demand-driven energy procéSs model, is disaggrqgéted by prbcesé
and fuel type. The energy process is the lowest significant level
of disaggfegation associated with this model. At this level, ESNS
generates, along with other results, résources consumed in any
year of interest along with a COmpréhénsivc set of air and
water emiséions, from both fossil and radiological sources, for all
current and a‘compléte sét of new~technoiogy pfocesses; However,
the model does not assign the emissions in space, i.e;,’it is

assumed that resources, emissions and end uses are spatially



independent, and intergeographical transfers of energy,
pollutants, and other environmental damages are not. available.
This limitation to ESNS has been recognized and will be corrected
by regionalization. |

The problem of adding a geographiCal dimension to ESNS can
be solved by either (a) running the model as a U.S. national model
and then disaggregating the resulting outpﬁts to the lowest level
of significance required for the particular application, or
(b) running the model for each of a complete set of predetermined
geographical areas of interest (such as AQCR, Census). Solution (b)
is only partial, since the different :‘regions are fixed, yielding
specific levels of accuracy. For such predetermined regions, it is
not possible to assign the effects of energy production and
consumption in. space with the accuracy required for a clear
preception of the "communities" receiving the impacts. Solution
(a) implies that after the national model 1is run, a secondary file
of information is needed to allocate in space the resources required
and the residuals produced by any ESNS model run. With the county -
as the chosen level of spatial disaggregation, the secondary file
must have the capability to provide information at any -level of
aggregation at or above the county level. One of the components
of this secondary file is the county-level facilitles sites data

bank previously discussed..

- 10 -



The outputs of the current ESNS models can be expressed as

a set of matrices Rn(I?J), where

R, 1s the residual of the nth‘type

I 1is the process~type index

J 1s the fuel-type Index
The geographic dimension 1is incgrporated‘intg.the'ESNS outputs
by defining thg residuals sets Rn(I,J,K), where R, I,J‘are as
above, but K represents the spatial vériable, here assumed to
be the county. Although the county 1s generally the logical choice
of spatial variable when an allocation of the consequences of
energy production and consumption to_communities is required, it
is not the sole unit»of interest. For example, let Rn be
particulate matter from private automobiles. The county would be
the cholce for the level of ;ignificance for this effect, 1.e.,
it is unlikely that such emissions would find receptors in counties
other than those in whilch they were generated. But, 1if Rn is
the sulfur dioxide emission from a coal-fired power plant, long-
range transport and chemical transformatipns involving SO2 woulq
be taken into account in a Jjudgmental apprbach to'a level assignment.
Finaily, if Rn is the primary fuel loss from a PWR‘nuclear plant,
the level assignment would be arbitrary since the value would be
nearly indentical for all PWR nuclear plants in the U.S. A
numerical scale for such geographical levels of significance will

be proposed for assignment to the process-level reslduals generated

by the ESNS model.

- 11 -~



Assignment of specific geographical levels of significance
for the process-level residuals requires among others the following
considerations (a) an appraisal of the current understanding of the
geographic range of effect, if ‘any, of the residuals. ' Problems
pf data quality and availability can be handled by carefully
noting in the classification assignments both the actual and
required levéls of avallability. - As an example, consider a 1985
ESN3 scenarilo which generates a given requirement for electricity
from coal. " The facilities file will provide the sites for al;
coal-fired. electric power plants planned to bc online in the yeapfif'
Once the sites are provided, the source of the coal is?determinqq;u"’
The method of determination might be simply closest resourcé‘. B
proximity to: the power.plant,.although more complex methods
involving several variables will be formulated and adapted. ' Once
the site of  the resource base fof the power plant-1is located,
an intormation file is searched that contains all the coal -
characteristics avallable for the particular site. One characterlistic
of particular concern is the sulfur contenf of the coal, and thius -
value 'should be available for every site.-;If in some: cases it is
"not, then a default value of necessarily lesser accuracy would Be
chosen. This value could be either the average sulfur contcnt of
all avallable values for the state containing the resource_site,
o1 'the national average value. Similar arguments follow for such
¢haracteristics as. ash content  and heating value. - Of course, any

changes to these values resulting from the blending and preparation.

- 12 -



of coals in the resource bases would also be incorporated.” When the
sulfur content of the coal 1s determined, the'SO2 emission from the

sited power plant is' known.

The geographic code shown below 10 uuggested This code

will be assigned to all ESNS process—level residual outputs

GEOGRAPHIC LEVEL 7 cope
TRANSNATTONAL 1
NATIONAL | A 2
| STATE AGGREGATE - 3
STATE y
COUNTY AGGREGATE 5
COUNTY 6
' SUBCOUNTY 7

Once the process-level effects are assigned a geographical
dependency, the facilities file will be used with a special allocation
4program to assign the ESNS effects to the appropriate geographic
1eve1.

The ESNS residuals generated by a given mix of energy
Ltechnologies will be avallable for every geogréphical.level of
significance from the county upward. Then, the MEDABA files (see
Reference 1) will be applied to selected county groupings based
on projected future population levels withiﬁ_the.groupings to |
generate estimations of populations at risk and estimations of

future health effects for the ESNS scenario.

- 13 -



In summary, the following steps in the system Just discussed

are outlined:

(a)
®)

(e)

(d)
(e)
(f)
(g)
(1)

specify the mix of energy technologies for ESNS

run the national energy system (ESNS)

"using the facilities files, site the needed faeilities

using ESNS data files, generate'emissions for all sites
compare site totals with available process totals
allocate emisciono to the county (ub'other) level
develop county aggregates by projected populatlon growth
using MEDABA, assign éestimated health éffects to the

aggregates.

A flowchart showing the key elements in the system is given

in Table 22. Elements of the current ESNS and MEDABA systems

are indicated.

- 14 =



COAL

OIL (CRUDE)
NATURAL GAS
URANIUM

OIL (SHALE)
GEOTHERMAL
RAILROALS
TAR SANDS
WASTE
ELECTRICITY

SOLAR

TABLE 1

FACILITIES CLASSIFICATION SYSTEM

1 2 3 4 5 6 7
CONVERSION CONVERSION 4
EXTRACTION | TRANSPORTATION| PROCESSING | (NONELECTRIC)| (ELECTRIC)| DISTRIBUTION | STORAGE
X X X X X X
X X X
X X X X
X X X
X X
X X X
X
X X
X X
X
X




(1)
(2)
(3)
%)
(5)
(6)
(7
(8)

‘TABLE 2

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE IDENTIFICATION CARD

ELEMENTS

Sequence Number

Modification Flag

Curd Type (=1 tor Tdentification)

Fuel Type Code
Actlivity Type Code
Process Type Code
State Code -

County Code

- 16 -

FORMATS

16
12
I1
I2
12
12
I2

13



FUEL
COAL:

PETROLEUM:

NATURAL GAS:

URANIUM:

ELECTRICITY:

GEOTHERMAL:
SOLAR: |
WASTE :
SIIALE OIL:

TAR SANDS:

TABLE . 3

FUEL AND ACTIVITY CLASSIFICATIONS FOR

FUTURE ENERGY PROJECTS

ACTIVITY
Mines

Preparation Plants
Conversioﬁ Plants
Slurry Pipelines =
Railroad Transport
Terminal Facilities
Refineries
Pipelines
Terminal F;cilities
Processing Plants

- Terminal Facilities
Storage facilities
Mine;, “
Mills
Enrichment Plants
Power Plants
Potential Tacilities
Power Plants
Fuel/Electric Conversion
Extraction, Processing

Extraction, Processing

- 17 ~

FACILITY CODES

 ACTIVITY:

FUEL:
1, 1
1l 3

1 4
1- 6
1 6

=9 T
2 3
2 6
3 3
3 7
3 7.
5 1
5 3
5 Ty
6 5
7 1,5

10 1,5

11 W5

12 1,3
| 1,3



TABLE 4

* DATA ELEMENT DESCRIPTIONS AND FORMATS

FOR THE FACILITY: COAL MINES

ELEMENT DESCRIPTIONS

Sequence Number

Modification Flag

Card Type (=2 for facility)
Current (or future) Year

Mine Type 2

Production © (current or planned)
Employment (current or planned)
Certainty Code

Moisture Content ¢ (low)

Moisture Content ¢ (higher average)
Ash Content © (low)

Ash Content ¢ (high or average)
Sulfur Content ¢ (low)

Sulfur Content ¢ (high or average)
Heat Content

Data Sources

H = W0 00~ OV W N
OV L) N H O s s v s e e s

TN TN PN PN STNITN SN SN PN SN SN N AN N N
e e e e e s

Notes:

(a) 01 for strip, 02 for underground
(b) in 10° TONS/YEAR

(¢c) in percent by weight

(d) in Btu/1lb.

TADLE 5

FORMATS

16
I2
Il
I4
12
F5.2
I5

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE FACILITY: COAL CONVERSION PLANTS

ELEMENT DESCRIPTIONS

1)

k) Future Year

5) Process Description
6) Process Code

7) Capacity 2

) Employment

9) Certainty Code

10) Data Sources

(
(
(
(
(
{
(
(

Noteo!

FORMATS

~(3): 1Identical to those appearing on Table 4

(a) the process codes and corresponding units of capaclity are:

Code Process Description
high-Btu gasification
ammonia production
liquefaction

low-Btu gasification
In-situ gasification

LS I UV I\

- 18 -~

Units of Capacity

10% cu.ft./day
tons/day

103 barrels/day
106 cu.ft./day
106 cu.ft./day



PN TN TN TN TN SN AN TN SN N N

(e)
(a)

Note

TABLE 6

DATA ELEMENT DESCRIPTIONS AND FORMATS

FOR THE FACILITY: COAL SLURRY PIPELINES

ELEMENT DESCRIPTIONS

-(3): 1Identical to those appearing on Table 4
Year (initial operating date).

State Code of Destination

County Code of Destination

Capacitg

Length

Pipe Diameter °©
Water Requirements
Water Source
Employment
Certainty Code
Data Sources

a

(a) in 10° tons/yr

in miles
in inches
in 103 barrels/day

TABLE 7

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE FACILITY: OIL REFINERIES

ELEMENT DESCRIPTIONS

-(3): TIdentical to those appearing on Table U
Current (or future) Year

Current (or additional) Throughput 2
Employment

Certainty Code

Data Sources

S:

{2y in 103 barrels/day

- 19 -

FORMATS

FORMATS

I4
I3
I5
Il
1012



TABLE 8

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE FACILITY: OIL AND GAS PIPELINES

ELEMENT DESCRIPTIONS FORMATS

(1)-(3): Identical to those appearing on Table 4

(4) Year S ’ I4
(5) State Code of Destination N I2
(6) County Code of Destination I3
(7) Length & . T4
(8) Diameter b I2
(9) ' Employment T4
(10) Intrastabte/Interstatc Code © : I1
(1) Certainty Code Il
(12) Data Sources . 1012
Notes:

(a) - in miles

(b} 1in inches
(c) 1 for intrastate, 2 for interstate

TABLE 9

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE FACILITY: NATURAL GAS PROCESSING PLANTS

ELEMENT DESChIPTIONS ‘ FORMATS
(1)-(3): 1Identical to those appearing on Table 4
(4) Year (initial operating date) IQ
(5) Planned Throughput & ‘ : F3.U
(6) Employment ‘ ‘ I5
(7) Certainty Code o ‘ . Il
(8) Data Sources ' : 1012
Notes:
(a) in 103 cu.ft./day

- 20 -



TABLE 10

DATA ELEMENT DESCRIPTIONS.AND FORMATS
. FOR THE FACILITY: . NATURAL GAS STORAGE FACILITIES

ELEMENT DESCRIPTIONS ' .. FORMATS
(1);(3): Identical to those appearing on Table .4 o
(4) Year : S , Iy
(5) ‘Facility Type ‘ Al0Q -
(6) Capacity & S 16
(7) Units of Capacilty - .. AlO.
(8) - Peak Load Deliverability P L. I6 -
(9) Employment - I5
(10) Certainty Code . Il
(11) Data Sources : 1012
Notes: B
(a) units are variable and are given in data item 8.

(b) in 106 cu.ft./day.
TABLE 11 '
DATA ELEMENT DESCRIPTIONS AND FORMATS -.
FOR THE FACILITY: URANIUM MINES :

ELEMENT DESCRIPTIONS - . . ©. . FORMATS
(1)-(3): Identical to those appearing on Table'ﬁ“

(4) Year (present or future) o . Ik
(5) .Mine Type & S . TIh
(6) Present (or planned) Capacity 6 — . -F4.0
(7) Employment 15
(8) Certainty Code I1
(9) Data Sources . lor2

es:
a) 1 for open pit, 2 for underground, 3 for in-situ solution
(b) in tons ol ore per day

- 21 -



TABLE 12

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE FACILITY: TURANIUM MILLS

ELEMENT DESCRIPTIONS ’ FORMATS
(1)-(3): Identical to those appearing on Table 4
(4) Year (initial operating date) : I4
(5) Process Type AlO
(6) Planned Capacity & I5
(7) Employment I5
(8) Certainty Code T Il
(Y} Data Sources ' 1012

Notes:
(a) in tons per day

TABLE 13

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE FACILITY: URANIUM ENRICHMENT FACILITIES

ELEMENT DESCRIPTIONS FORMATS

(1)-(3): Identical to those appearing on Table 4

(4) Year (initial operating date) : I4
(5) Process Type Al0
(6) Planned Capacity @ , - , I5
(7) Employment ' I5
(8) Certainty Code . ’ Il
(9) Data Sources ' 1012
Notes:

) in tons/year

7~~~
[N
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TABLE 14

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE FACILITY: ELECTRIC POWER PLANTS

ELEMENT DESCRIPTIONS ’ : FORMATS

(1)-(3): Identical to those appearing on Table 4
(4) Year (current or future planned) ' I4
(5) Current (gr planned) Fuel Type 2 : : " I3
(6) Fuel Use (coal only) I4
(7) Total Current © (or additional) Capacity T4
(8) Employment (current or planned) I5
(9) Certainty Code ‘ : I1
(10) Data Sources 1012
Notes:
(a) the fuel type codes consist of the following:

1- coal 6- geothermal

2- oil ~ 7- combined cycle

3- natural gas "8~ industrial steam

4- hydroelectric 9- solid waste

clear .

u
(b) 4in lOg tons/year
(¢) in megawatts electric

TABLE 15

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE FACILITY: POTENTIAL.GEOTHERMAL FACILITIES

ELEMENT DESCRIPTIONS : FORMATS
(1)-(3): Identical to those appearing on Table 4
(4) Current (or future) Year : I4
(5) Present (or future) Capacity & T4
(6) Certainty Code Il
(7) Data Sources 1012
Note
(a) 1 n MWe for electric generatlon, and number of wells for hot water
production.
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TABLE 16

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE FACILITY: SOLAR ENERGY PROJECTS

ELEMENT DESCRIPTIONS i : o ' FORMATS
(1)-(3): Identical to those appearing on Table 4
(4) Year S T4
(5) Facility Description - S A20
(6) Capacity @ . 16
(7) Certainty Code .. I1
(8) A Data Sources o 1012
Notes: ' ‘

(a) in MWc for power plants

TABLE 17

DATA ELEMENT DESCRI?TIONS AND FORMATS .
FOR THE FACILITY: WASTE-TO-FUEL CONVERSION PLANTS

ELEMENT DESCRIPTIONS "FORMATS
(1)-(3): Identical to those appearing on Table U
(4) Year (initial operating date) T4
(5) Type and Feedstock A20
(6) Capacity 2 : Iy
(7) Units of Capacity 2 C Al0
(8) Employment : I5
(9) Certainty Code : _ . Il
{10) Data Sources oL - 1012

(2) units are variable and given in data item 7.

TABLE ‘18

DATA. ELEMENT DESCRTPTIONS AND FORMATS
FOR THE FACILITY: OTT, SHALE PROJECTS

ELEMENT DESCRIPTIONS FORMATE
(1)-(3): Identical to those appearing on Table 4
(4) Future Year I4
(5) Mine Type 2 , 14
(6) Flanncd Capacity V 13
(7) Employment 15
(8) Certainty Code . I1
(9) Data Sources 1012
Notes

(a)' 1 for strip, 2 for underground, 3 for in-situ.
(b) in 102 barrels/day
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TABLE 19

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE FACILITY: TAR SANDS PROJECTS

ELEMENT DESCRIPTIONS

(1)-(3): 1Identical to those appearing on Table 4
(4) Year (initial operating date)

(5) Process Type

(6) Planned Capacity 2

(7) Employment ,

(8) Certainty Code '

(9) Data Sources

Notes:
(a) 1in barrels/day

" PABLE 20

DATA ELEMENT DESCRIPTIONS AND FORMATS
FOR THE FACILITY: RAILROADS

ELEMENT DESCRIPTIONS

(1)-(3): 1Identical to those appearing on Table 4
(4) Year (initial operating date)

(5) State Code of Destination

(6) -County Code of Destination

(7) Length 2

(8) Type

(9) Employment

(10) Certainty Code

(11) Data Sources

Notes:

(a) in miles

TABLE 21
DATA ELEMENT DESCRIPTIONS AND FORMATS
. FOR THE FACILITY: TERMINAL FACILITIES

ELEMENT DESCRIPTIONS

(1)-(3): 1Identical to those appearing on Table 4
(4) Year - .

(5) PFaeility Type

(6) Fuel Type a

(7) Capacity

(8) Unlts of Capacity . o v
(9) Employment o : .

(10) Certainty Code

(11) Data Sources

Notes:

(a) 1 for coal, 2 for oil, and 3 for natural gas
(b) units are variable and given in data item 8
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I1
F5.0
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TABLE 22

BIOMEDICAL AND ENVIRONMENTAL ASSESSMENT SYSTEM

ESNS:
ENERGY PROCESS-LEVEL [
SYSTEM 9 RESIDUALS —— iigggg;?ég“
MODEL OUTPUTS | FILES
L - = —_ — =
Fe-- Yo
IRATE: |
INTERACTIVE ALLOCATION
ACCESS ® prOGRAM 1
PROGRAM '
[
. MEDABA : ESNS OUTPUTS
: FILES¥*# ALLOCATED BY
. | COUNTY*#
b o = = o - - -
POPULATIONS ALLOCATION
AT RISK PROGRAM 2
T - - - - - - - - -
| HEALTH EFFECTS! ESNS OUTPUTS
- operational . |FROM ENERGY | ALLOCATED TN
| SCENARTOS I‘" - POPULATIONS
AT RISK

1-in development

* includes complete facilities, files and COENBU.
k¥ or lowest level having significance or valid data.

*ER

health effects hy population groupingsa.
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